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FOREWORD

This volume is one of a set of seven giving key characteristics of

Earth-to-Mars ballistic trajectories during the period 1964-1977, which

period is divided into seven launch intervals (one interval per volume),

spaced about 25 months apart. Within each interval, trajectories are

calculated for each launch date and further subdivided into flight time

ranges graduated in 2-day increments.

Launch dates and approximate flight time ranges for this volume

are as follows (only trajectories requiring vis viva geocentric energies

of less than 40 km£/sec 2 are printed out within a given range) :

Launch date Flight time range

(1964) ( days )

Oct 1-Oct 29 240-898

Oct gO--Nov 8 180-418

Nov 9--Nov 28 160-422

Nov 24-Dec 26 140--434

The applicability of these books may be extended by noting the 15-

year cyclic recurrence of Earth-Mars trajectories. Thus trajectories in

1979 approximate 1964 trajectories; 1982 trajectories approximate 1967

trajectories, etc. Simply by updating the trajectories by 15 years, the

results may be reapplied.

It is intended that these books provide trajectory and guidance

analysts with data, in volume, so that they may perform preliminary

design studies, conduct investigations of the properties of ballistic

interplanetary trajectories, and make interplanetary guidance and orbit

determination analyses. While not exact, these trajectories are suffi-

ciently accurate to be quite useful for the above purposes.

In generating such a large amount of data, it is impossible to check

the correctness of each number. Should the reader detect any errors,

the authors would appreciate being advised.

Companion volumes (Ref. 1) give the characteristics of Earth-

Venus trajectories during the period 1964-1970.
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I. INTRODUCTION

This report presents the results of extensive machine

computations of three-dimensional ballistic interplanetary

trajectories. The analytic model used to represent these

trajectories is based upon two-body, inverse-square, force

field mechanics. A brief explanation of the model is pre-
sented in Section II.

Basically, the trajectories are calculated in two distinct

parts: (1) the heliocentric transfer ellipse and (2) the

launch-planet-centered escape trajectories. Following
these trajectories, differential corrections or error coeffi-

cients and guidance and tracking parameters are given.

A. Heliocentric Conic Computation

The heliocentric trajectory is obtained by specifying

the launch date and flight time only. Given these, the
positions of the launch planet on the launch date and the

target planet on the arrival date may be obtained by

interrogating the ephemerides. By assuming the planets

to be massless, a unique heliocentric trajectory may then
be computed which passes through the centers of the

launch and target planets. Though this assumption may

at first seem gross, experience has proved it to be per-
fectly reasonable for this purpose. After the solution has

been obtained by an iterative procedure, the orbital de-

ments, heliocentric position, and velocity vectors at launch

and arrival are computed. Other heliocentric quantities

of engineering interest are also computed.

B. Planetocentric Conic Computation

After the heliocentric orbit is obtained, the launch and

arrival hyperbolic-excess velocity vectors are computed

by subtracting the velocity vectors of the hunch and tar-
get planets from the heliocentric launch and arrival veloc-

ity vectors of the probe. The launch hyperbolic-excess

vector is, in fact, the most important result of these com-

putations because it yields the energy and direction of

fire required to achieve interplanetary transfer.

Further computations are done to exhibit properties

of the near-Earth portion of the trajectories. Given the

launch hyperbolic-excess vector, a launch site (Cape

Kennedy ), a launch azimuth, and certain properties of

a typical interplanetary boost vehicle, and assuming a
100-nm parking orbit, quantities such as launch time,

injection position and velocity vectors, parking orbit

coast time, and injection time are computed. In essence,
then, approximate trajectories are obtained from the

launch pad to the target. The terminal portions of the

trajectories are assumed to impact vertically on the
target planet.

C. Differential Corrections

To augment the trajectory parameters, differential cor-

rections or error coefficients relating variations in the

launch hyperbolic-excess velocity vector to variations in

target miss and flight time are computed. Actually, the

variables at launch in these coefficients are the square of

the hyperbolic-excess speed, or vis viva energy C3, and

the declination and right ascension of a unit vector S,

collinear with the outgoing asymptote of the escape

hyperbola. The target variables are the components of

the impact parameter B, defined below, and the flight

time. These coefficients are obtained by a numerical

differencing technique developed by William Kizner
of JPL.

Based upon these error coefficients, guidance and track-

ing parameters are calculated as described below.

D. Mid-Course Guidance

Interplanetary guidance is currently being accom-

plished by determining the orbit of the probe from radio

tracking data and then applying one or more impulsive

velocity corrections to null the predicted target error.

The guidance task closely parallels the trajectory prob-

lem, for it is convenient to define the following guidance
"phases":

1. Planetoeentric phase, in which, after the launch

vehicle has placed the probe on its escape hyperbola,

the orbital elements of this trajectory are determined

and the hyperbolic-excess velocity is corrected to
the desired value.

2. Heliocentric phase, in which additional velocity
corrections may be made to correct any error in
orbit determination and/or maneuver execution in

phase 1.

3. Approach phase, in which the probe is in the sphere

of influence of the planet and the final vernier

corrections may be made to trim the results of

phase 2.

The preflight analysis of phase-1 guidance is primarily

concerned with the statistical problem of determining
how much propellant to carry aboard the spacecraft in

VII
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order to correct a "three-sigma" injection guidance error.

These studies are well-documented elsewhere (Ref. 2--4)

and will not be discussed here. Suffice it to say that

correcting the hyperbolic-excess velocity is a reasonably

good approximation to nulling the miss components at

the planet. Such an analysis need only be concerned with

the planetocentric phase of flight.

The analysis of the heliocentric phase is more compli-

cated, since maneuvers there depend upon errors in

applying the first midcourse maneuver (phase 1). In order

to understand the effect of phase 1 errors, or to specify a

tolerance on them, it is convenient to ask how a unit

error in hyperbolic-excess velocity maps to miss at the

target. This unit velocity error can be thought of as due

to uncertainties in phase-1 maneuver execution and orbit

determination. Conceptually, this analysis can be accom-

plished by letting a unit velocity error trace out a sphere

at the tip of the hyperbolic-excess velocity vector and

observing the semimaior and semiminor axes of the miss

ellipse at the target (only two miss components are

normally of interest). Mathematical/y, this is done by
simply forming a matrix of the differential corrections,

multiplying this matrix by its own transpose, diagonal-

izing the resulting symmetric matrix, and observing

that the two diagonal terms are the desired semimaior

and semiminor axes of the unit error ellipse. 1 It is easy

to show that if the coordinate system chosen to describe

the target error is collinear with these axes, the rows

of the resulting differential correction matrix (which are

gradient vectors) are orthogonal, and their norms are the

magnitudes of the error-ellipse axes.

The approach guidance phase is not conveniently

treated with this kind of analysis, and is not discussed

further. Here, it can be assumed that the approach

maneuvers are always negligibly small.

E. Orbit Determination

A spacecraft boosted toward Mars or Venus by the

current generation of launch vehicles requires the accu-

racy obtainable using Earth-based radio guidance in order

to accomplish most planet-oriented experiments. The

steps in radio guidance are:

1. Track the transponder signal from the spacecraft

from several stations located at a spread of latitudes

to determine the orbit of the spacecraft.

lit should be apparent to readers familiar with statistical concepts
that this is equivalent to mapping a three-dimensional gaussian
distribution of velocity errors, with unit standard deviation along
each axis, to a two-dimensional gaussian distribution of position
errors at the target.

. Calculate the velocity changes required to alter the

orbit to pass through the desired region at the target.

The maneuver is then applied with a small rocket

motor; the pointing direction and burning time (of

the velocity increment) are calculated to perfectly
correct the orbit if both the estimate of the orbit

and the application of the maneuver are without
error.

. Track the spacecraft after the first maneuver for a
sufficient interval to form a new estimate of the

perturbed orbit.

This process of tracking and maneuvering may be

repeated several times to achieve high accuracies at the

target. There is, however, a limit to the process imposed

by our uncertainties in the actual location of the target

planet as well as the unpredictable forces acting on the

spacecraft.

For extremely high accuracy at the target planet, on-

board measurements must be used in conjunction with

the Earth-based tracking in order to further reduce the
above-mentioned uncertainties. It is not the function of

this report to discuss on-board measurement systems but

rather to describe the capabilities of current Earth-based

radio guidance techniques when applied to interplane-

tary trajectories.

An adequate description of the accuracy to which orbits

may be determined and maneuvers executed for the case

of several corrective maneuvers is beyond the scope of

this report. The results presented here may be strictly

interpreted as corresponding to the accuracy capabilities

for a single mid-course maneuver occurring anywhere

between 1 and 14 days after injection. The relative con-

tribution to the target uncertainty caused by orbit deter-

mination errors and mid-course execution errors depends

directly upon the size of the correction required on a

particular flight. For this reason, then, two error sources

are considered separately. While our results do corre-

spond to the single maneuver case, they are very valuable

in providing a general description of the way in which

these errors vary over the selected set of trajectories.
Such utilization of the results is discussed later herein.

F. Accuracy of Computations

Extensive accuracy studies were performed to verify

the adequacy of these trajectories for preliminary design

use. Both Mars and Venus trajectories were computed on

the JPL precision-integrating trajectory program using
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initial conditions obtained from the approximate trajec-

tories contained herein. Of 56 Mars cases run, 29 missed

the target by less than 500,000 km; 16 missed by between

500,000 and 1,000,000 km; and 5 missed by between

1,000,000 and 1,500,000 km. The worst case missed by

3,500,000 km. For the flight time errors, 16 varied between

1 and 2 days; 14 varied between 2 and 3 days; and 9 were

greater than 3 days. The worst ease was 7.2 days. No

systematic properties of these errors were noted except

that they appear to get worse for the higher-energy
trajectories.

For Venus, the accuracy was considerably better, aver-

aging 322,000-km miss error and 0.67-day flight time

errors. Based on these comparisons, the model used to

generate the trajectories contained herein is considered

to be adequate and the results suitable for preliminary

mission design studies. These results are very useful for

initializing the precision trajectory search program.

When used for the stated purposes, these trajectories
provide an excellent source of data obtained at consider-

ably less time and expense than precision cases.

II. ANALYTICAL MODEL FOR INTERPLANETARY TRAJECTORIES

The analytical model consists of three distinct phases

of two-body motion: (1) an escape hyperbola near the
launch planet, (2) elliptical 2 motion under the attraction

of the Sun, and (3) terminal hyperbolic motion near the
target planet.

A. Heliocentric Motion

Solution of the heliocentric elliptic motion is obtained

first under the following assumptions:

1. The launch and target planets move in orbits about

the Sun as given in the national ephemerides. Their
velocity components are obtained by using two-body

conic formulas, mean orbital elements, and their

tabular positions as listed in the ephemerides.

2. The launch and target planets are massless. Thus

the only force acting on the probe is that of the Sun.

3. The position of the probe at launch into the helio-
centric orbit is the center of the massless launch

planet. Its position at arrival on the heliocentric

orbit is the center of the massless target planet.

"Hyperbolic heliocentric motion is not considered herein.

Thus for solution to the heliocentric phase of motion,

the attractions of the launch and target planets are tem-

porarily disregarded. The primary result to be obtained

from the solution of the heliocentric transfer problem is

the hyperbolic-excess velocity vector relative to the launch

planet.

1. Determination of Planar Orientation

Since the launch and arrival positions of the probe

are assumed to be the centers of the launch and target

planets, they can immediately be determined, given the

launch and arrivaP times, by consulting the ephemeris.

Further, the orientation of the heliocentric transfer plane

can immediately be found. Let RL be the Sun-launch

planet position vector at launch time TL, and let Rp be

the Sun-target planet position vector at arrival time Tp
(Fig. 1). Then, planar orientation is found from the unit

normal W to the plane as follows:

w - RL × Rv (1)
RL Rp sin _I,

'_Or, for convenience, the launch date and flight time can be speci-
fied.

IX



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

K'

Vp

/ TARGET-

_L_:/'_'__ \ PLANET

// _ii NTER

Fig. 1. Heliocentric transfer geometry

where the angle g" is defined below. The inclinat_'Jn 4 i to

the ecliptic plane can be found by

cos i = W. K' (2)

where K' is a unit vector pointing in the direction of the

ecliptic north pole.

2. In-Plane Relations

The heliocentric central angle g" (Fig. 1) is also readily

determined by utilizing the positions of the launch and

target planets. This angle may be obtained from

cos g" - RL • Rp (3)
IRLIIR_l

sing, = sgn [(Rc × Rp).K'] (1 - cos2g,)_i (4)

The velocity vector V of the spacecraft anywhere along

its path may be obtained from

V
v=--R- [(W×R) cosF+RsinP]

Here, R is the heliocentric position vector, R = IRI,
and V is the heliocentric speed obtained from

V = GMs R a

4In this report, we are interested only in transfers which have the
same rotational motion about the Sun as the planets; thus,
0_ i_¢r/2.

and the path angle I' is found from

][_ R esinv (7)sin F = (1 - e _) (2a - R)

In Eq. (6) and (7), GMs is the universal gravitational
constant times the mass of the Sun ( = 2.959122083 × 10-'

au3/day2), a and e are the semimajor axis and eccentricity

of the transfer ellipse, respectively, and v is the true

anomaly of the probe given by

a (1 - e 2) - R
cosv = (8)

eR

3. Lambert's Theorem

Now there are two unknowns in Eq. (5)-(8) which pre-
vent their immediate evaluation. These two unknowns are

the semimajor axis a and the eccentricity e. The deter-

mination of these quantities is the main problem. Battin

(Ref. 5) has shown that the eccentricity is actually a func-

tion of the semimajor axis. Thus it is first necessary to

determine a. The semimajor axis is related to the time of

flight TF by Lambert's Theorem, which states: The trans-

fer time betwecn any two points on an ellipse is a function

of the sum of the distances of each point from the focus,

the distance between the points, and the semimaior axis

of the ellipse. Functionally, the theorem is stated as

TF = Tr (RL + Rp C, a) (9)

where the distance C between the launch planet at launch

time and the target planet at arrival time is shown in

Fig. 2 and is obtained from

C = IRa- Rcl (10)

Fig. 2. In-plane transfer geometry

Since the time of flight Tr and the launch and arrival

positions RL and Rp are knowns, only the semimajor axis
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remains to be found by iterative solution of Eq. (9). After

the semimajor axis a is obtained, the heliocentric veloci-

ties of the probe at launch and arrival time V_ and Vp

may be evaluated from Eq. (5) under the conditions

R = RL and R = Rp. The path angles I_L, I_p and true

anomalies 5 vL, vp at launch and arrival times may also be

evaluated from Eq. (8) and (7) under the same conditions.

Finally, the desired end result, the hyperbolic-excess

velocity Vhr relative to the launch planet may be found

(Fig. 3) by

V_t, = Vz - Va (11)

where V1 is the velocity of the launch planet at launch
time.

Fig. 3. Determination of the hyperbolic-excess

velocity vector VhL

B. Launch Planet Escape Hyperbola

The key result from the solution of heliocentric transfer

is the hyperbolic-excess velocity vector VhL at launch. The

reason for the importance of this vector is that it tells the

direction in which the probe must be traveling relative

to the launch planet when just leaving its gravitational

influence. There are an infinite number of escape tra-

jectories (all hyperbolas) which can have the same

hyperbolic-excess velocity vector. However, only a por-

tion of these are practical for use when related to existing

launch sites and boost vehicle constraints. For example,

it would be ridiculously costly in payload-and imprac-

tical-to shoot a vehicle straight up. Criteria for selection

of a family of feasible escape trajectories are given below.

I. Assumptions

The solution of the escape phase of motion is obtained

under the following assumptions: (1) The probe is acted

on only by the gravitational force of the launch planet,

and (2) the oblateness effects of the launch planet are

neglected.

5The details of quadrant choice for these angles are found in Ref. 5.

The direction of the asymptote of the escape hyperbola

is found by normalizing the hyperbolic-excess vector VhL.

The injection energy 6 C3 of the escape hyperbola is found

by squaring the hyperbolic-excess speed, or

c3 = re_ (12)

Thus, in contrast to the heliocentric problem, the launch

planet is now "massy," while the influence of the Sun is

neglected. However, the hyperbolic-excess velocity vec-

tors found by solving the heliocentric problem are used

as a starting point to solve the escape problem.

2. Size and Shape of the Escape Hyperbola

As previously stated, only some of the infinite number

of escape trajectories are practical. Two of the practical

aspects of a set of trajectories are the sizes and shapes

of the hyperbolas.

Size is basically determined by the energy C3, which

in turn is a function of boost vehicle capability. For boost

vehicles in use (or shortly to be available) at this writing,

values of energy less than or equal to 25 kmZ/sec z are

considered reasonable. The larger the value of energy

that the booster is required to deliver, the smaller the

payload and launch period over which the vehicle may
be fired.

The shape of the hyperbola is determined by its eccen-

tricity, which is a function of both the energy and peri-

focal distance according to

Rp C3
e = 1 + G-----M- (13)

where Rp is the perifocal distance and GM is the uni-

versal gravitational constant times the mass of the launch

planet. From Eq. (13) it can be seen that for a fixed peri-

focal distance the eccentricity increases linearly with the

energy. The value of perifocal distance is not arbitrary,

but depends strongly on the boost vehicle trajectory. It

has been shown (Ref. 6) that in the great majority of

cases it is necessary and desirable to use a circular park-

ing orbit as part of the preinjection phase of the escape
trajectory. It is further an interesting fact that the altitude

of the parking orbit determines the perifocal distance.

If h is the parking orbit altitude and R0 is the launch

planet's radius, then, to an extremely close degree of

approximation,

Rp = R o + h (14)

eC_ is actually twice the total energy per unit mass, i.e., the v/s
viva integral.

XI
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or the perifocal distance is equal to the launch-planet-

centered radius of the parking orbit. In Ref. 6 it also has

been shown that the lowest possible parking orbit (80--100

nm) allows greatest payload capability. Thus, using

100 nm for the parking orbit altitude, a practical value

of perifocal distance is 6560 km. The perifocal distance

will vary only slightly about this value for other parking

orbit altitudes, or even for direct-ascent-type preinjection

trajectories. Therefore, both the size and shape are essen-

tially determined by the energy alone, which is found

from Eq. (12).

Given the size and shape of the escape hyperbola, its

planar orientation must be determined, and this can be

done by considering two vectors: (1) the direction of the
hyperbolic-excess vector, denoted by a unit vector S, and

(2) a unit vector R_ directed from the center of the launch

planet to the launch site. The vehicle's flight plane will

essentially be determined by these two vectors, as shown

in Fig. 4. A unit normal W to the launch-planet-centered

flight plane is determined by

w - rtL × s (15)
IRL×SI

NORTH POLE

/

VERNAL

EQUINOX

K W

I

RL d

S

Fig. 4. Vehicle flight plane
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with the constraint that the Z component of W is always

positive.

Since R_ is a function of time, according to the rotation

rate of the launch planet, the planar orientation must

continually change. In effect, this says that the launch
azimuth is a continuous function of launch time.

A detailed description of the geometrical aspects of

the launch planet ascent trajectory is not given here but

may be found in Ref. 6.

C. Differential Corrections

The calculation of differential corrections for inter-

planetary trajectories may be accomplished in several

ways and depends on choice of independent and depend-

ent variables. In this report, a numerical differencing

scheme is used. Basically, the independent variables-

the injection energy C3, declination ffs, and right ascen-

sion o_ of the outgoing asymptote S of the escape hyper-

bola-are varied, one at a time, to produce variations in

the dependent variables-the components of the impact

parameter B and the time-of-flight TF.

The impact parameter B is defined as a vector origi-

nating at the center of the target planet and directed per-

pendicular to the incoming asymptote of the target-

centered approach hyperbola (Fig. 5). The impact param-

eter B is resolved into two components which lie in a

PATH OF PROBE

CENTER OF
TARGET BODY S

INCOMING
ASYMPTOTE

Fig. 5. Impact parameter B

plane normal to the incoming asymptote S. The orienta-

tions of the reference axes in this plane are arbitrary, but

one is usually selected to lie in a fixed plane. Thus, define

a unit vector T, lying in the ecliptic plane according to

S×K'

x -IS × K'I (16)

where K' is a unit normal vector to the ecliptie plane.

The remaining axis is then given by a unit vector B,

defined by

R = S × T (17)

Figure 6 illustrates the orientation of the R, S, T target
coordinates.

0 T

K' TARGET

R

Fig. 6. The R, S, T target coordinate system

The impact parameter B lies in the R-T plane and has

miss components B.T and B.R. B'T=B'R=0

denotes vertical impact on the target. Thus, B. T, B. B,

and Tr are the three target-dependent variables. If Q,

represents a set of generalized independent variables,

such as injection position and velocity or other con-

venient variables, then the partial derivatives _B • T/_Q_,

_B • R/_Qi, _TF/_Q_ are first-order differential corrections

or error coefficients relating miss at the target and flight

time errors to the independent variables.

A convenient set of independent variables for inter-

planetary trajectories is the vis viva injection energy Ca,

the declination ,I,s, and the right ascension os of the

asymptote of the escape hyperbola. These variables essen-

tially describe the launch hyperbolic-excess velocity vec-
tor since

VhL = (C3)½ (cos _s cos Os, cos _s sin Os, sin cI,s) (18)

As stated above, the differential corrections are calcu-

lated by a numerical differencing method whieh uses

till
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quantities obtained from the conic trajectory. The basic

idea is to compute a varied or perturbed trajectory and

then difference it with the reference case. Let primed

quantities denote variables on the perturbed trajectory.

A small variation AVhL in the hyperbolic-excess velocity

vector is equivalent to a small variation AVL in the launch

heliocentric velocity vector. The launch heliocentric

velocity on the perturbed trajectory is, then,

V'L= VL + AVhL (19)

where

AVhL = (C3)_ A_ s [ -- sin _s cos ®s, -- sin _s sin Os, cos _s] ,

(C3)_ A®s [ - cos _s sin ®s, cos _s cos ®s, 0],

AC_ [cos _s cos ®s, cos ¢s sin ®s, sin @s]
2 (C3)_

where AcI,s, A®s are small angular variations (0.2 deg), and

the energy variation is AC3 = 0.005 C3.

The semimajor axis a' is obtained from

a' - R6 (20)
2 V_ z RL

GMs

The radial rate lq_' is

h_ - v_. a_ (21)
RL

The semilatus rectum p' and eccentricity e' are

p, - (29.)
GMs

e'= 1--a,i (23)

The eccentric anomaly at launch E_ is

RL R'L
sin E'L - e' (a'GMs)½

cosE' 1(__)

(24)

The mean anomaly at launch M_ is obtained from

M p PL = EL -- e' sin E_ (25)

• The mean orbital rate n" is

(GMs)½
n' = _ (26)

at3/2

The mean anomaly at the target M_ is

' ' M' (27)M r = n Tr + L

The eccentric anomaly at the target E_ is obtained from

the expansion

( 1 ) --'2I(1 --eT_'s-osEp)3.j AM2E_ = Ep + '1 - e" cos El," AM 1 e" sin Ep 1

+1[ 3(e'sinE')2-(1-e'cosE')(etc°sE')](1- e7co--_EEp_ AM3

(28)
if

or

E_ = Ep +

cos Ep _-- 0

e cos Ep - 1 + _/(e cos Ep -- 1) 2 + (2e sin Ep) AM

if

where

e sin E v

cos Ep < 0

(29)

AM = M'p - (Ep - e' sin El, )

f
The true anomalies at launch and the target v_ and vp

are found from

p' -- R L
_' - (3o)cos L

e' Rt,

0 < v'L<rr ff h_ ispositive

rr <_V p < 2rr if B_ is negative

cos E_ - e'

cos _ - f- e'---_-_;
(31)

(1 - e'2)_ sin E_
sin v_ - 1- e" cos E_

The heliocentric central angle ,I,' is

• "= v; - v_ (32)

The angular momentum h' is

h' = R_ × V'L (33)
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The heliocentric position vector at the target is

,/RL
R; = Rp _--_L cos,I,' +-

h' × RL \

h' R L sin _' ) (34)

where

R_ = a' (1 - e' cos E;) (35)

A vector in the direction of perihelion with magnitude e' is

V't, × h' B_

E'- GMs R_ (36)

The heliocentric velocity at the target is

h' (R'_ )v;--_;× \ap + _' (37)

The hyperbolic-excess velocity at the target is

Vip = V_ - V._, (38)

The difference between the heliocentric position vectors

on the perturbed and reference trajectories is

AR; = R; - R, (39)

The impact parameter B is

B - (an;- v_p)v_p
vg

The flight time error is

+ AR_

aT, = ar4.v_,
vg (4o)

The partial derivatives are formed by dividing AOs,

ACs, and AC3 into the miss components B" T, B" R, and

flight time error ATF. In addition to the component par-

tials, the quantity _B/_Q_ is defined by

_B r(aB.Ty (_B.R_21½
= L\ ao, / + (41)\ aO, / J

The three partials, _B/_OB, _B/_'_s, _B/OC_, are impor-

tant measures of the error sensitivity of a trajectory.

The effect of uncertainty in the knowledge of the

astronomical unit-to-kilometer conversion factor on target

miss and flight time may be determined by the following
formulae,

from whence

and

OB" T _ -2Ca OB" T

3au au 3C 3

aB'R_--2C 3 _B'R
3au au _C3

(42)

_B _ 2Cs 3B
Oau au 8C3

(43)

_Tr_-2C 3 _Te

_au au aC3 (44)

where au is the astronomical unit-to-kilometer conversion

factor.

The effect of solar radiation pressure acting on the

probe may also be evaluated as follows: In Eq. (19) let

aVn_ = 0, but in Eq. (20), (22), (24), (26), (36), vary GMs

by adding an increment AGMs. This procedure gives rise

to a varied trajectory from which the impact parameter B

and flight time error ATe, may be obtained. The partials

3B/OGMs and 3T_,/_GMs may then be calculated. Since

the acceleration caused by solar radiation pressure acts

opposite to the gravitational attraction of the Sun, radia-

tion pressure has the effect of decreasing the Sun's gravi-

tational attraction, or decreasing GMs. A decrease,

AGMs = -2.4 × 10e km3/sec z corresponds to the solar

radiation pressure acting on a 300-kg spacecraft having

a perfectly reflecting area of 3.6 square meters. Thus the

miss, always being a positive number, is obtained by

ABsp = 2.4 × 10 ° OB/OGM,, and the corresponding flight

time error is ATF,p =--2.4 X IOGOTF/OGMs, which is
sign sensitive.

D. Mid-Course Execution Accuracy

The effect of mid-course execution errors on target

accuracy can be rather simply described if it is assumed

that the guidance maneuver is made on the asymptote

of the escape hyperbola and that the velocity errors are

spherically distributed (that is, the three-dimensional

statistical distribution of velocity errors is composed of

three orthogonal, independent velocity errors, each with

the same variance). The mapping of these errors to the

target (Fig. 7) results in a three-dimensional ellipsoid of

position errors, which is the "one-sigma ellipsoid." The

semiaxes are the respective standard deviations of the

position errors. As pointed out above, this ellipsoid can be

thought of as the locus of target errors that results from

a unit velocity error at the mid-course point tracing out
a sphere.

Let the differential corrections discussed above be

expressed in matrix form as
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8B-R

SPHERE OF MIDCOURSE

VELOCITY ERRORS

ELLIPSOID OF TARGET

ERRORS

Fig. 7. The mapping of mid-course execution error

K z

N

0B'T 0B. T _B. T

_s OOs _C_

0B.R _B.R 0B.R

_&s _®_ OC_

OTr _Tr _Tv

(45)

Now define a Cartesian coordinate system Xl, X2, X3

such that

_Xl = VhLSCOS

_X2 = - (VhLcos cos)80s

_C3

8X3 = 8VhL=

Then a new matrix F can be formed,

g

m

OB.T OB.T 0B.T

_Xl _X2 _X3

_B • R _B • R _B • R

_Tr _Tr _TF
"'7--

_Xl _X_ _X3

where

(46)

(47)

0B • T 1 _B • T

OXl VhL _CON

_B.T --1 0B • T

OX2 VhL COS COs OOs

_B.T _B.T

_2_ - _Vh_ _c----f

_B • R 1 _B • R

_B.R -1 _B • R

_ V_cos cos

_B.R _B.R

_ = 2V_--_C_

O®s

_Tr 1 _Tr

_X_ V_c _COs

OT_ _ -i _Tr

OX2 Vh_ cos cOs OOs

_Tr _Tr

(48)
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Let the spherical distribution of midcourse velocity

errors be described in the X1, X2, X3 system as

statistical expectation [8 :_ +8 _z +8 _:3z] =3 orz (49)

where m, will be taken equal to 0.1 meters/sec. The

resultant one-sigma ellipsoid of target errors is described

by the quadratic form,

where

and

8M A-x 8M r = 1 (50)

A = or_FF r =
I _11 )_12 _'13 1

_'22 X2S

Lsy mmetric Xss

(51)

8M = (SB. T, 8B. R, 8Te)

The elements of the A matrix are:

2[" 1 /_B" T_ z 1 (_B" T'_ 2k. : av -- -- + --Lc3k o,,,,_) C3cos_,,__--_-_/

+4c,(°B"rl'l

F 1 IOB. T\/0B.R\ 1 (0B.T_
0"2v ....

x \--_-_-/ 4c, _--_T ) \-CC_-] J

,F 1 [OB.T_{OT,_
OrV _ _ "}-

+ ,,,::,/j

1_,.2.2 =

,F i [aB.aV
OrV --Lc,k o,,,,_) +

+ 4C3 (_3R) 2]

C3cos 2_s\ DOs ]

FI (or, 

+ 4c,, \--_T / \-_JJ

1 (aB'It'_IaT,,' _

F1 (_Tt,_" 1 (STF_ 2 (_TF_Z l

(52)

The quantities in the A mah'ix can be interpreted as

standard deviations (sigmas) and correlation coefficients

(rhos) according to

_R = (X==)_

_ = (X,3)_

_-_2

P_T = (Xll X22) _

)t_3

)tss

Then the A matrix becomes

A =

a_, PRr a_ a r PrF aF am

or_ P_F a_ orF

symmetric

(53)

(54)

It is often of interest when describing only miss com-

ponents to consider

.,, = (or_+ or_)'_ (55)

and to diagonalize the upper 2 × 2 portion of the A (the

miss component elements) to get

a_ 0 P13a_ ors

a2 Pe3 or:_ OrS

symmetric a_

A* = LAL r : (56)

where the matrix L is given by
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L =

u

cos O sin 0 0

-- sin 0 cos 0 0

0 0 1

(57)

The angle 0 is positive when turned counterclockwise

from the T axis, and has been chosen such that _x _ 05.

This is accomplished by

1 1 r- 2pR T -I

t()< )J= - tan .....
2 (7 T {7R

(58)

where 0 is in first quadrant if pRr is positive and 0 is in

second quadrant if pRr is negative. Notice that _3 -- or.

The two-dimensional error ellipse described by -1, _z,

and 0 is the projection of all points of the three-

dimensional ellipsoid of position errors (discussed in Sec-

tion IIE) onto the T-R plane, as shown in Fig. 8.

B-R

f
B-T

Fig. 8. Projection of three-dimensional error ellipsoid

on the T-R plane

E. Orbit Determination Accuracy

In this section the analytic model used for describing

orbit determination accuracy (tracking error) for inter-

planetary trajectories is discussed, and the factors upon

which the tracking error depends are reviewed. The dom-

inant error sources are defined for the easterly launchings

from Cape Kennedy using tracking coverage supplied

by NASA's Deep Space Instrumentation Facility (DSIF).

Probable generalization to other situations is suggested.

Finally, the method of describing target errors is pre-

sented along with all formulae relating the tracking

errors to the target error parameters chosen.

1. Method of Describing Orbit Determination Accuracy

As discussed in Section IID, the uncertainties in our

knowledge of an interplanetary trajectory are well de-

scribed in terms of the direction and magnitude of the

geocentric hyperbolic-excess velocity vector, VhL. Fig-

ure 9 defines the right-handed Cartesian coordinate sys-

tem we have adopted for describing uncertainties in Vhr.

The X3 axis is along VhL; the X1 axis is in the direction of

a positive differential change in asymptote declination

q's; and the X2 axis completes the system.

NORTH POLE

X;

,"\ $

" .\\\M
VERNAL EQUINOX T

v

Fig. 9. Orientation of the Xi Cartesian coordinate system

to describe uncertainties in the hyperbolic-excess

velocity vector VhL

Let X represent the vector of velocity errors in the X_

system just described; X -- (_X_, 8X_, _X3) T, where T indi-

cates the transpose. The average of any function of X,

f (X), over an ensemble of randomly generated tracking

runs may assist in describing our statistical knowledge

of X based on tracking noise, station location, and physi-

cal constant uncertainties. The ensemble average is

usually written Ef (_) or as f (X). When X has a Gaussian

(normal) probability density function, the distribution

can be describedd,, completely by specifying EX and
E [(X- 5)(X- _)T], tile mean and covariance of X,

respectively.

When all parameters influencing our knowledge of
have been considered, EX should be zero and then the

description of our uncertainties in X can be adequately

given by Covar X, defined above. For convenience, the

• symbol A_c, for Covar X, is introduced.

[ -1A_ : Covar X : E (X -- X_'3(X -- X)r (59)

XVltl
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Note that

° • • •

(60)

is a 3 × 3 real symmetric matrix. The diagonal terms are
the variances of the three components, and the off-

diagonal terms measure the correlation between the three

components.

Before describing how ._i has been "mapped" into

target error uncertainties, a discussion is given of the

dependence of A_ upon the relevant factors describing
near-Earth tracking as well as the typical errors assumed

in preparing the estimates given in this report.

2. Accuracy of Near-Earth Tracking

By expressing the accuracy of near-Earth tracking in
terms of X and its associated covariance A_, the depend-

ence upon almost all trajectory parameters has been

eliminated. The remaining relevant trajectory parameters
are listed in Table 1.

Table 1. Trajectory parameters influencing

tracking accuracy

1. Launch site

2. Launch azimuth _L .............. Depends on launch time.

3. Injection region ................. Depends on time in parking orbit;

short or long coast less than I

revolution is current practice.

4. Declination of VAL, 4_B ........... Depends on target position at

arrival date and injection

energy, Ca.

5. Magnitude of Vh_ = VAL = (Cs) ½

Note the limited number of trajectory parameters on

which A; depends. Table 2 summarizes the key tracking

station parameters which influence accuracy in the geo-

centric tracking phase,

The first three factors listed in Table 2 define the

tracking configuration, whereas the last three are station

performance factors. Usually, tracking accuracy studies

are carried out with the tracking configuration relatively

fixed, and the influence of the station performance factors
are determined.

The final source of tracking error is uncertainty in phys-
ical constants. The influence of GM-Earth errors is some-

what smaller than the above-mentioned errors and should

be reduced to negligible contribution in the next two

years. Sections IIC and IIIC describe how the uncertainty
in the astronomical unit affects the target error; this error

Table 2. Tracking station parameters influencing

tracking accuracy

I. Station locations .............. A spread of latitudes is very
desirable.

2. Total tracking time

3. Tracking data types ........... Range R, range rate/_, and angles

are most commonly taken.

4. Delay in acquiring first data... Delay is measured from the injection

region as well as station acqui-
sition delays.

5. Tracking data accuracies ....... Expressed in terms of equivalent

uncorrelated noise at a given

sampling rate.

6. Uncertainty in tracking ........ Important when high data accuracies

station locations are available. Longitude errors

usually are most important.

can be important for very long flights, but should also be

reduced to a negligible contribution in the next two years.

Errors in the target's mass cause minor variations in flight

time T_ and negligible effect on B. The last important

target error source currently recognized is the uncertainty

in the effect of the standard solar radiation pressure on

spacecraft trajectory. The source of uncertainty is that

effective reflecting area (largely solar panels) is not per-
fectly known. Techniques for the accurate measurement

of this quantity are currently under development. Our
studies show that unless this error is held below 55 it will

be the dominant error source on many of our flights.
Sections IIC and IIIC describe the calculation of the

standard solar radiation pressure on a typical spacecraft
deriving electrical power from the Sun.

The tracking accuracies reported here are representa-

tlve of those available from tracking with the DSIF
stations in South Africa, Australia, and the United States.

Launch azimuths between 90 and 114 deg east of north

were considered. Data accuracies of 0.02 m/sec in/_ and

0.05 deg in angle sampled every 10 minutes were

assumed; no range measurements were assumed. Station
location errors were assumed to be uncorrelated with

standard deviations of 0.001 deg in latitude, 0.0005 deg
in longitude, and 30 meters in radius. Each station was

allowed 10 minutes to acquire the spacecraft transponder,
and tracking was simulated in the first 24 hours so that at

least one pass was available to each station. The transfer

of transmitting assignment from one station to another

(simultaneous transmission was not allowed) followed a

pattern which has been found to be near-optimum.

The A_ matrix used in these calculations was assumed

to be independent of the trajectory parameters listed in

Table 1. This approximation is good for the range of
energies and asymptotic declinations considered to be

XIX
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most feasible. In the future these approximations will be

refined as necessary. The A/c used for orbit determination

accuracy in this report is given in Section IIIE. The target

accuracies calculated here are typical for any reasonable

multistation tracking configuration, with the data types

and accuracies corresponding to this conservative repre-

sentation of DSIF capabilities.

3. Calculation of Target Errors

The representation of tracking accuracy in the geocen-

tric phase in terms of A_, the covariance of the VhL in a

particular rectangular coordinate system, was developed

earlier in this section. In order to express the effect of

these uncertainties in VhL in terms of target error, two

steps must be performed. First, a set of coordinates M1 at

the target planet for expressing the errors (M1 cannot

exceed 3 dimensions) must be chosen. (A convenient set

with desirable linearity properties is the T-R-S. system
defined previously.) The matrix U,, which maps X to the

desired M1, is then determined.

CM1 = U,:_ = 8B"

8S

(61)

The covariance of M1 is given by

Covar [M1] = M,M_" = U1A_U r = AM, (62)

The determination of U1 for the coordinates chosen

follows the lines of Section IID. It is presumed that the

K-matrix is given, where

g

m

_B • T _B • T _B • T

_z _Oz _C3

_B.R _B-R _B.R

_T F _T__.£ _T F

(45)

By postmultiplying K by

A

B

1

VhL

0

0
m

0

-1

VhL COS dPs

0

0

0

2VhL

(63)

the F matrix is obtained.

F = KA (47)

The F matrix must now be adjusted to transform into the
T-R-S coordinates used for M1. This transformation B

is simply

[: 11 0 0

B= 1 0

0 -Vhp

(64)

since 8S = --VhpSTL. Thus our U1 matrix is given by

U1 = B(KA) = BF (65)

Now the mapping given in Eq. (62) to obtain AM, is

applied. Since all of the coordinates of M_ have the same

dimensions (length squared), the one-sigma ellipsoid de-

scribed by the quadratic form

8M, AN, 8M r = 1 (66)

has physical significance. The three principal axes of this

ellipsoid are the square roots of the 3-eigenvalues of

the AM, matrix. The formulas used are standard and are

not reproduced here. The projection of the three-

dimensional ellipsoid on to the T-R plane is an ellipse.

Its major and minor semiaxes and orientation of the

major axis are calculated by the same procedure used

in Section IID. It is often convenient to write AM1 in an
alternate form:

V 1or_, pleraTaR pTs.O'TqZ

AM_ = PRTtrRtrr o'_ pR_trRO's

LPTSa,g_r r pRStrS_rR 0"_ J

(67)

It can be seen that AM, is completely described by at, aR,

as, Prs, PRS, #rR, because of its symmetry.
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III. EXPLANATION OF TRAJECTORY TABLES

Tabular listings of pertinent quantities of the helio-

centric and planetocentric trajectories, differential cor-

rections, guidance, and orbit determination parameters

are given at 1-day launch date intervals and 2-day flight

time intervals over the selected launch period. The launch

period is selected to encompass the minimum energy

transfer dates obtained from Ref. 7 and 8. A summary

of the characteristics of these trajectories is given in
Ref. 7.

Each trajectory begins with a header giving launch

date, flight time (in days), and arrival date. All the helio-

centric transfer trajectories are calculated assuming launch
into the heliocentric orbit at 0 hours of the launch date

and arrival at 0 hours of the arrival date. Later, however,

when the launch-planet ascent trajectories are computed,

the actual launch times during the launch day for each

launch azimuth are given.

Each page lists four trajectories, each of which is

divided into five basic print groups: HELIOCENTRIC
CONIC, PLANETOCENTRIC CONIC, DIFFEREN-

TIAL CORRECTIONS, MID-COURSE EXECUTION

ACCURACY, and ORBIT DETERMINATION ACCU-

RACY. Each quantity is assigned an identifying alpha-

betic symbol of no more than three letters. The definitions

of the symbols and quantities they represent are given

below. All pertinent quantities are referenced to the

mean equinox and equator, or ecliptic, of launch date.

A. Heliocentric Conic Group

The HELIOCENTRIC CONIC group gives the char-

acteristics of the heliocentric transfer ellipse, such as the

position and velocity vectors at launch and arrival, some

orbital elements, and other quantities of engineering inter-

est. The printout array is as follows:

HELIOCENTRIC CONIC DISTANCE

RL LAL LOL VL GAL AZL HCA SMA ECC INC V1

RP LAP LOP VP GAP AZP TAL TAP RCA APO V2

RC GL GP ZAL ZAP ETS ZAE ETE ZAC ETC CLP

After the words HELIOCENTRIC CONIC, the helio-

centric arc DISTANCE traveled by the spacecraft from

launch to arrival is printed. The quantities are defined

as follows (all angles are in deg; distances are in millions

of km; speeds are in km/sec):

Line 1

RL,RL = IRLI

LAL, flL

LOL, AL

VL, VL= [VLi

GAL, FL

AZL, EL

HCA, ,_

SMA, a

the heliocentric radius of the launch

planet at 0 hours of the launch date.

the celestial latitude of the launch

planet at 0 hours of the launch date.

the celestial longitude of the launch

planet at 0 hours of the launch date.

the heliocentric speed of the probe at
0 hours of the launch date.

the path angle of the probe at 0 hours
of the launch date, i.e., the comple-

ment of the angle between the posi-

tion and velocity vectors, RL and VL,

defined by

RL • VL :r 7r-- ----_F _--
sin FL RL VL 2 L -- 2

the azimuth angle of the probe at 0
hours of the launch date, i.e., the

angle, measured in a plane perpendic-

ular to the radius vector Re, between

the projection of the ecliptic north and

the projection of the velocity vector

VL on the plane perpendicular to RL,

defined by

VL •_l'_

cos XL -- VL COSPc 0 -- ZL --_ 27r

(RL × VL)" _I'_

sin _L = IRL )< VLI

where W1 = (K' - R_ sin ilL) sec/3L,

where the superscript 1 denotes a unit

vector.

the heliocentric central angle, or angle

between the position vector RL, of the

launch planet at 0 hours of the launch

date and the position vector Rp, of the

target planet at 0 hours of the arrival

date. This angle is defined by Eq. (3)

and (4) and illustrated in Fig. 1.

the semimajor axis of the heliocentric

transfer ellipse.
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ECC, e

INC, i

V1, V, =

Line 2

RP, Rp =

VP, V_ =

GAP, rp

AZP, X_,

TAL, vL

TAP, vp

RCA, RCA

APO, RA

V2, V2 = I Vz

Line 3

RC, Rc

V1

the eccentricity of the heliocentric

transfer ellipse.

the inclination of the heliocentric

transfer ellipse.

the heliocentric speed of the launch
planet at 0 hours of the launch date.

the heliocentric radius of the target

planet at 0 hours of the arrival date.

the celestial latitude of the target
planet at 0 hours of the arrival date.

the celestial longitude of the target
planet at 0 hours of the arrival date.

the heliocentric speed of the probe at
0 hours of the arrival date.

the path angle of the probe at 0 hours
of the arrival date, defined the same

as FL except that Rp and Vp are sub-
stituted for RL and VL.

the azimuth angle of the probe at 0
hours of the arrival date, defined the

same as XL except that Rp and Vp are
substituted for R_ and VL.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the launch date.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours
of the arrival date.

the perihelion distance of the helio-

centric transfer ellipse. This distance

is printed even though the probe may

not transit perihelion.

the aphelion distance of the heliocen-

tric transfer ellipse. This distance is

printed even though the probe may
not transit aphelion.

the heliocentric speed of the target
planet at 0 hours of the arrival date.

the communication distance, or dis-

tance between the launch and target
planets at 0 hours of the arrival date.

GL, _,L the angle between the launch hyper-
bolic-excess velocity vector VhL and its

projection on the orbital plane of the

launch planet, defined by

W I * Vhb 77 71"

-- ---_ _,r J__sin TL -- Vh L 2

where Wl is a unit normal to the

launch planet's orbital plane. This

angle is useful in describing the direc-

tion in which the probe leaves the

launch planet.

GP, _,_ the angle between the incoming

arrival hyperbolic-excess velocity vec-

tor Vhp, and its projection on the target

planet's orbital plane, defined by

W 2 • Vhp 7r rr

sin yp Vhp 2 -- _p _ 2

where W2 is a unit normal to the target

planet's orbital plane. This angle is

useful in determining whether the

probe is approaching from above or

below the target planet. If yp is posi-

tive, the probe approaches from below

-if negative, from above.

ZAL, eL the angle between the outgoing launch

asymptote (or hyperbolic-excess veloc-

ity vector) and the launch heliocentric

radius vector RL at launch time. This

is the Sun-launch-planet-probe angle

and is a good approximation to the

launch-planet-probe-Sun angle as the
probe leaves the launch planet. It is an

important quantity in the design of

attitude control systems which use the

Sun and launch planet as optical ref-

erences. The quantity (L is defined as
follows:

-- °lcos_ VhL RL O_L_

The next six quantities, all angles, have the same gen-

eral definition. They are important in the design of the

near-target trajectory and are used in determining the

aiming point for interplanetary flyby trajectories. Con-

sider the target-centered geometry of Fig. 10.
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S

A

CENTER OF 1 IJB

TARGET _,,._,,y _._A_ NO

T

_R

Fig. 10. Generalized geometry for aiming point angles

In this diagram, the reference coordinate system is the

same target R, S, T system defined in Section IIC. A unit

vector NB (subscript B for body) is directed from the tar-

get center to another celestial body. The angular quantity
_B is the angle subtended at the target center between

the incoming asymptote S and the target-celestial body
line NB. Thus

COS_B= S'NR--
Vhp * N B

Vhp
O_a_rr

since

Vho
S=m

Vh_

The angle 'TBis the supplement of the angle between the T

direction and the projection of NB on the R - T plane,

defined by

-R. Nn

sin _B - sin _B 0 --_ _B --_ 2_r

-T • N8
COS_B-- sin_.

These quantities are computed for three celestial bodies:

the Sun (_8 and ,/8), the Earth (_ and ,/E), and the star

Canopus (_c and ,/e). Thus,

ZAP, _s (or _p) the Sun--target-probe angle. Actually,

this angle should be symbolized ZAS,
but, for historical reasons, is not. This

angle is useful in that it indicates the

direction of the probe's approach to

ETE, _s

ZAC, _c

ETC, _¢

CLP, _p

the target. If _s < _r/2, the probe

approaches from the target planet's

dark side. If _s > _r/2, it approaches

from the light side.

defined as above.

the Earth-target-probe angle. This

angle is useful in locating the Earth

as the probe approaches the target.

defined as above.

the Canopus-target-probe angle.

defined as above.

the angle between the projection of

the incoming asymptote S on the tar-

get planet's orbital plane and the

target-Sun line at arrival time, defined

by

cos <rp = --R_ • Spr --7r_ Cp _-- 7r

sin % = - Sp, "(W2 X R_)

where Spr is the projection of S on the

target's orbital plane given by

S - W_ (S • W_)

s. = IS - w_(s.w_)l

Recall that W= is the unit normal vec-

tor to the targets orbital plane. This

angle is illustrated in Fig. 11.

W2

¢
CENTER OF /

TO _¢rp x,_

SUN _K" Sp r

"R Ip

Fig. 1 I. Definition of _p and 7p
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B. Planetocentric Conic Group

The second group, PLANETOCENTRIC CONIC,

gives the characteristics of primarily the launch-planet

ascent trajectories, but also includes the hyperbolic-excess

vector at the target. Injection conditions are given for

three launch azimuths, assuming both short and long

parking orbits. As explained in Ref. 6, there may be two

launch times per day for each launch azimuth, resulting

in a short and long parking orbit. The injection condi-

tions for each set are given in geocentric space-fixed

spherical coordinates and, by assuming a 100-nm parking

orbit altitude and typical boost vehicle trajectory char-

acteristics, the longitude of injection is calculated, along

with the latitude and longitude of ignition of final burn

out of the parking orbit.

A special case may arise when the declination of the

outgoing asymptote of the escape hyperbola is greater

than the launch site latitude (Cape Kennedy ). In this

case, owing to geometrical restrictions, it may not be

possible to fire in a symmetrical band of azimuths about

due east, as explained in Ref. 6. This band of restricted

azimuths may eliminate part or all of the selected launch

azimuths, 90, 100, and 110 deg. When this happens,

only those trajectories with permissible azimuths are

printed, in addition to the limiting azimuths, or the most

northerly and southerly azimuths, that are possible.

The ascent trajectory profile is as shown in Fig. 12. Its
characteristics are defined as follows:

'I,1 the arc subtended at Earth's center during ascent

from launch into parking orbit.

tl the time from launch to parking-orbit injection.

if2 the arc subtended at Earth's center during final

burn out of the parking orbit, to injection.

t2 the time of final burn.

k_ the inverse parking orbital i'ate, equal to 1/_vc.

vl the true anomaly in the hyperbolic orbit at

injection.

_L the longitude of the launch site.

OL the latitude of the launch site.

The values of these quantities for all trajectories con-
tained herein are:

avl = 17deg

t_ = 500 sec

av2 -- 8deg

t_ = 100sec

kl = 14.689 sec/deg

vl = 3.7 deg

Rp = 6560 km

_L = 28.317 deg

0L = 279.457 deg

An inherent assumption here is that these quantities

are relatively invariant with injection energy. This is a

reasonable assumption and will affect the injection coordi-

nates only slightly.

 F'NA 0 S ,NG

Fig. 12. Ascent trajectory profile

np the perifocal distance of the escape hyperbola,

taken equal to the Earth-centered radius of the

parking orbit.

The print array for the PLANETOCENTRIC CONIC

group is:

c3 VHL DLA RAL RAD VEL PTH VHP DPA RAP ECC
LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG
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The quantities are defined as follows (all angles are in

deg; distances are in km; speeds are in km/sec, launch-

injection (L-I)time and parking orbit coast time (PO CST

TIM) are in sec; launch time and injection time are in

hr, rain, and sec, GMT):

Line 1

C3, C3

VI-IL, Vhr.

DLA, (I)s

RAL, os

RAD, R -- [RI

VEL, V = IVl

PTH, I'

RAP, osp

ECC, e

the vis viva integral (Moulton),

or twice the total energy per unit

mass, expressed in km2/sec 2 and

defined by C3 = V2h,_.

the launch hyperbolic-excess

speed.

the declination of the outgoing

asymptote of the escape hyper-

bola defined in Eq. (18).

the right ascension of the out-

going asymptote of the escape

hyperbola defined in Eq. (18).

the launch-planet-centered injec-
tion radius.

the inertial injection speed.

the injection path angle defined
by

sinE-- V-R ____ /Fj_-
VR 2 --" -- 2

the hyperbolic-excess speed at

the target.

the declination of the incoming

asymptote at the target. The ref-

erence coordinate system here is

vernal equinox, Earth equatorial,
mean of launch date

the right ascension of the incom-

ing asymptote at the target. Same

reference coordinates as for (I)sp.

the eccentricity of the escape

hyperbola.

Line 2

LNCH AZMTH, XL

LNCH TIME, TL

the launch azimuth measured in

a plane tangent to the surface of

the launch planet at the launch

site, positive east of true north.

the launch time. For the range of

launch azimuths given herein,

launch time may cross 0 hours,

L-I TIME, tLr

INJ LAT, q,

INJ LONG, e

INJ RT ASC, o

INJ AZMTH, x

INJ TIME, T,

PO CST TIM, tc

or midnight. In this case, the

launch date may be advanced to

the following day for times after

midnight, or it may be retarded

to the previous day for times

before midnight, whichever the
reader wishes.

the launch-to-injection time.

the injection latitude (or declina-

tion _).

the injection longitude, measured
positive east of Greenwich, 0

--_2_r.

the injection right ascension.

the injection azimuth, or angle

between the projection of the

velocity vector V, on the local

horizontal plane and the projec-

tion of true north on this plane,

measured positive east of true
north.

the injection time. The same

comment applies to this quantity

regarding launch date as applied
to the launch time. However,
both times must be consistent.

For example, if launch time is

on the previous day, injection

time may fall on the launch date

shown, or it may be on the fol-

lowing day.

the coast time in the parking
orbit, in see.

the latitude of the start of final

burn out of the parking orbit.

the longitude of the start of final

burn out of the parking orbit,

0--_0z _27r.

The quantities Tz, R, (I,, o, V, P, X form a consistent set

of injection conditions; i.e., they are the time and the
space-fixed spherical coordinates which can be used to

initialize an integrating trajectory program.

C. Differential Corrections Group

The DIFFERENTIAL CORRECTIONS group is com-

prised of sixteen error coefficients relating variations in
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injection energy C3, declination cI,s, and right ascension

Os, of the outgoing asymptote of the escape hyperbola,

the astronomical unit, and solar radiation pressure to

variations in the miss components B-T, B "R, and the

flight time. These coefficients are very useful in gaging

the error sensitivity of an interplanetary trajectory. The

printout array for this group is as follows:

DIFFERENTIAL CORRECTIONS

TDE TRA TC3 BAU

RDE RRA RC3 FAU

FDE FRA FC3 BSP

BDE BRA BC3 FSP

The symbols are defined as follows:

Line 1

_B'T
TDE,

_B" T
TRA,

OOs

_B "T
TC3,

0C3

aB
BAU,

Oau

-- the partial derivative of the T component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote %, in megakilometers/deg.

the partial derivative of the T component

of the impact parameter B, with respect

to the right ascension of the launch escape

asymptote %, in megakilometers/deg.

-- the partial derivative of the T component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/sec 2.

the partial derivative of the magnitude

of the impact parameter B, with respect
to the astronomical unit-to-kilometer con-

version factor. This derivative is dimen-

sionless and indicates the target miss

caused by an uncertainty in the value of
the astronomical unit.

Line 2

_B .R
RDE,

OB • R
RRA,

OOs

the partial derivative of the R component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote %, in megakilometers/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the right ascension of the launch

Line 3

_T_..__rFDE,
3cI,s

_T.zFRA,

_T...._rFC3,
_C3

BSP, AB,p

Line 4

_B
BDE,

_4,s

_B
BRA,

 _XB
BC3,

_C3

FSP, ATr,p

escape asymptote Os, in megakilom-

eters/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-

eters/km2/sec 2.

the partial derivative of the flight time

Tr, with respect to the astronomical unit-
to-kilometer conversion factor. This deriv-

ative has dimensions of sec/km and

indicates the error in flight time caused

by an uncertainty in the value of the
astronomical unit.

the partial derivative of flight time Tr,
with respect to the declination of the

launch escape asymptote %, in days/deg.

the partial derivative of flight time Tr,

with respect to the right ascension of the

launch escape asymptote %, in days/deg.

the partial derivative of flight time Tr,

with respect to the injection energy C3,
in days/km2/secL

the target miss (in km) caused by solar

radiation pressure acting on a 300-kg

spacecraft having an effective perfectly

reflecting area of 3.6 square meters.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the declination of the launch escape

asymptote 'I,s, in megakilometers/deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the right ascension of the launch

escape asymptote %, in megakilometers/

deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the injection energy C3, in megakilom-
eters/km2/sec 2.

the flight time error (in sec) caused by

solar radiation pressure acting on a

300-kg spacecraft having an effective per-

fectly reflecting area of 3.6 square meters.

XXVI



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

D. Mid-Course Execution Accuracy Group

The MID-COURSE EXECUTION ACCURACY group
gives the parameters of the "one-sigma" three-dimensional

ellipsoid of target errors, resulting from a spherically
distributed mid-course guidance execution error with

0-v equal to 0.1 m/sec (see Eq. 49). It is assumed here that

a single mid-course guidance maneuver is applied dur-

ing the time the spacecraft is essentially traveling radially
outward from the launch planet. This time is approxi-

mately from several hours to several days after launch

and is a practical period in which to perform a mid-course

maneuver. These quantities are quoted in the useful R,

S, T coordinate system discussed above.

The print array for this group is:

MID-COURSE EXECUTION ACCURACY

SGT SGR SG3

RRT RRF RTF

SGB R23 R13

SG1 SG2 THA

The quantities are defined as follows:

Line 1

SGT, or

SGR, _R

SG3, o:_

the standard deviation of position errors

along the T axis, in km.

the standard deviation of position errors

along the R axis, in km.

the standard deviation of flight time errors,
in see.

Line 2

RRT, pRT

RRF, pRr

RTF,_r

the linear correlation coefficient relating
position errors in the R and T directions

(dimensionless).

the linear correlation coefficient relating

position errors in the R direction and flight-

time errors (dimensionless).

the linear correlation coefficient relating

position errors in the T direction and flight-

time errors (dimensionless).

the square root of the sum of the squares of
0.R and or.

R23, p23

R13, p,3.

the linear correlation coefficient of 05 and

0.3 (= 0.p). The same remarks apply to this

number as to p13, except that the 0-2 direc-
tion replaces the 0.1 direction.

the linear correlation coefficient relating

0-1 and 0.3 (= _). This number statistically
relates position errors in the 0.1 direction to

flight time errors. If px3 = 1, then a position

error in the 0-1 direction will always be

accompanied by a flight-time error which

is linearly related to that position error;

p_3 is dimensionless.

Line 4

SG1, ox

SG2, o2

THA, 0

the semimajor axis of the error ellipse
formed by projecting the three-dimensional

error ellipsoid onto the T-R plane (Fig. 8),
in km.

the semiminor axis of this error ellipse (Fig.

8), in km.

the angle between the T axis and the direc-

tion of the 0-1 axis, measured in the T-R

plane as shown in Fig. 8, in deg.

E. Orbit Determination Accuracy Group

The ORBIT DETERMINATION ACCURACY group
is comprised of 12 numbers which describe the uncer-

tainty in target coordinates due to tracking errors
described in Section IIE. The printout array for this

group is as follows:

ORBIT DETERMINATION ACCURACY

ST SR SS

CRT CRS CST

LSA MSA SSA

EL1 EL2 ALF

The first two lines describe the covariance of M1 by the

method described in Section IIE (Eq. 67):

Line 1

ST, 0"r

SR_ O*R

SS_ 0. 8

the standard deviation of errors in the

coordinate B • T, in km.

the standard deviation of errors in the

coordinate B • R, in km.

the standard deviation of errors in S,
in km.
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Line 2

CRT, oRr the linear correlation coefficient relating

errors in B" R to errors in B" T, dimen-

sionless.

the linear correlation coefficient relating

errors in B • R to errors in S, dimensionless.

the linear correlation coefficient relating

errors in B. T to errors in S, dimensionless.

The third line contains the three semiaxes of the one-

sigma position ellipsoid described by MxA-1M r = 1.

Line 3

LSA, the largest semiaxis of the position ellip-

soid, in kin. (era,= is the largest eigenvalue

of AM,, in km2.)

MSA, _ the middle semiaxis of the position ellip-

soid, in km. (e,_ia is the second-largest, or

middle, eigenvalue of AM,, in kin2.)

SSA, V emi--n the smallest semiaxis of the position ellip-

soid, in km. (emln is the smallest eigenvalue

of AM,, in km2.)

The fourth line describes the projection of the above

position ellipsoid on the T-R plane. This projection is an

ellipse with major and minor semiaxes and orientation as
described below:

Line 4

EL1 the major semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

EL2 the minor semiaxis of the target error

ellipsoid projected onto the T-R plane, in
km.

ALF, the angle measured counterclockwise from

the T-axis to the major semiaxis direction,

in deg (0 _ a _ 180 deg).

The A_ matrix used in generating the results for this

report is

 0 0 0A_: = 0 9 × 10 -1° 0 km 2
0 0 .09 × 10-_° \see/

In all cases LSA > > SSA, so that the information con-

tained in lines 3 and 4 of the printout is very useful

in visualizing the error ellipsoid. The general shape
of the ellipsoid is a thin elliptical "pancake." When

MSA < < LSA, the "pancake" degenerates to approach

a pencil shape. By inspecting the "shadow" of the pancake

or pencil shape on the T-R plane, its orientation may be
visualized.

If it is desired to estimate the flight time TF, this can

easily be done by the relation

1
O- F _ _ ors

vhp

The correlation coefficients between TF and B'T are

those given by CST; those between Tr and B" R are

given by CRS.

IV. CONSTANTS

Constants used in trajectory calculations at the Jet

Propulsion Laboratory are given in Ref. 9. For purposes
of ready reference those constants used in the calcula-

tions contained herein are given below.

Gravitational Constants

1. Sun

GM s = 2.959122083 × 10 -4 au3/day 2

2. Earth

GME -- 3.986032 ;< 105 km3/sec 2

Astronomical Unit-to-Kilometer Conversion

Factor
1 au = 149.599 × 10_km

Earth's Rotation Rate

¢oE = 4.1780742 )< 10 -3 deg/sec
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Earth-Mars Trajectories, 1964

Launch date interval: November 9 to December 2, 1964

This data presentation has been photographically reproduced (enlarged 10½

times) from microfilm generated by computer magnetic tape.
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LAUNCH OATE NOV 9 1964

HELIOCENTRIC CONIC

RL 146.1K LAL .00

RP 244.60 LAP 1.18

RC 127.239 GL 10.97

PLANI[TOCENTRIC CONIC

C3 38.221 VHL S.2GS

LNCH AZ14TH LNCH T|H[

90.00 18 42 40

90.00 9 40 SS

100.00 20 9 48

100.00 10 56 29

110.00 21 51 8

LOL 46.63 VL 35.0_1 GAL

LOP 169.94 VP 22.680 GAP 22.95 A_ 91.57 TAL 334.40 TAp 117.59 RCA 144.07

GP -.29 ZAL 128.97 ZAP 172.73 ET$ 161.03 ZA[ 156.35 (T( 356.77 ZAC 87.97

OLA 11.46 RAL 161.19 HAD 6568.5 V(L 12.872 PTH 2.30 VHP 10.264 DPA -.OS

L-I TIME INJ LAT INJ L(SNG ZNJ RT ASC INJ AZ14TH ]NJ TIME PO CST TIN

2745.09 -2T.94 77.83 58.93 94.80 19 26 25 2145.1

4891.74 14.38 199.34 51.65 63.33 10 58 38 4061.7

2454.09 -29.37 37,D1 59.78 93.83 20 30 $2 1864.1

4417.98 13.66 179.76 51.01 64.Zl 12 10 7 3818.0

2209.57 -33,19 37.1t 58.21 98.70 22 T 59 1609.6

PLIGHT TIM( 166.00 ARRIVAL DATE ApR 26 1965

DISTANCE 446.709 EARTH TO MARS

-7.12 AZL 88.04 HCA 143.20 SMA 236.66 ECC .39123 INC 1.9326 Vl 30.072

APO 329.25 V2 22.407

ETC 256.17 CLP 172.73

RAp 162.78 ECC 1.6455

1NJ 2 LAT INJ 2 LONG

-26.98 69.29

10.91 191.36

-28.25 48.38

12.06 172.84

-31.63 28.25
110.00 11 $1 39 4243.29 19.08

DIFFERENTIAL CORRECTIONS

TOE 1.1383 TRA-E.?908 TC3 .8557 BAU .3463

ROE -.4433 RNA -.1098

FOE -.5398 FRA 1.9673

ROE 1.R403 BItA 2.?927

LAUNCH DATE NOV • 1984

H(LIOCENTR|C _1C

RL 148.16 LAL .OO

RP 244.57 LAP 1.15

RC 129.306 r,,L 11.23

PLAN(TOCENTRIC CONIC

C3 $7.430 VHL 9.118

LNCH A_MTM LNCH TIN(

90.00 18 38 13

90.00 9 43 11

100.00 20 3 35

100.00 10 58 30

110.00 21 27 27

164.83 49.16 61.08 13 2 24

MID-COURSE EXECUTION ACCURACY

SGT 2929.T VAt 429.8 SG3 230.2

RC3 -.0788 FAU .06734 RRT -.1937 _ .1775 flTF -.8T91

FC3-1,4884 •3P S•Og SEa L_I•|,I R28 -.003• R13 .8T32

BE3 .9803 FIP 839 SG| L_30,9 W;2 421.3 THA 178.34

FLIGHT TIME 170.00

D|$TAk_E 448.944

L04. 46.93 VL 34.981 GAL -9,93 AZL 88.03 Hr_ 144.10 Sl4A 233.73 ECC .38293

LOP 190.75 VP 22.748 GAP 22,37 AZP 91.5• TAL 334.69 TAp 118.80 RCA 144.23

6P -.31 ZAL 128.53 ZAP 172,28 ET6 190.97 ZAE 156.09 ET[ 336.94 ZAC 88.05

DLA 11.88 RAL 180.91 RAD 6588.5 V(L 12,802 PTH 2.29 VHP 1Q.057 DPA -.25

L-I TIM( INJ LAT |NJ L_NG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM

2749.74 -27.93 77,95 57.94 94.74 19 23 39 2146.7

4639.47 13.63 196,84 50.60 64.94 11 O 27 4036.5

2484.93 -28.58 5T.07 57.79 95.80 20 46 40 1865.0

4393.49 14.92 178.33 49.96 63.80 12 11 43 3793.5

2208.77 -33.18 37.05 57.22 98.73 22 4 16 1608.8

110.00 11 53 7 4222.44 18.32

OIFFERENT1AL CORRECTIONS

TOE 1.1391 TflA-2.7630 TC3 .7109 BAU .3582

ROE -.4254 RRA -.1011 RC3 -.0827 FAU .06921

FOE -.5615 FRA 2.0109 FC3-1.9003 8SP 10104

BOE 1.2130 8RA 2.7843 OC3 .7137 FSIP 672

183.49 48.10 60.82 13 3 29

3645.3 15.07 158.00

ORBIT DETERMINATION ACCURACY

ST 1317.0 SR 406.8 68 670.2

CflT -.7577 CR8 -.9224 CST .9812

LSA 1504.0 MSA 296.5 38A 26.5

EL1 1353.9 EL2 258.2 ALF 166.52

ARRIVAL DATE APR 28 1965

EARTH TO MARS

|NC 1.9664 vl 30.072

APO 323.24 V2 22.429

ETC 256.14 CLP 172.26

RAp 183.17 (CC 1.6160

ZNJ 2 LAT ZNJ 2 LONG

-27.00 69.41

10.14 169.60

-28.26 48.45

11.28 171.44

-$1.62 28.17

$622.4 14.27 136.72

ORBIT DETERMINATION ACCURACY

ST 1328.9 SR 399.4 SS 680.4

CRT -.7567 CRS -.$167 CST .9801

LSA 1517.S MSA 292.1 SSA 28.6

ELI 1364.1 ELI 254.4 ALF 166.72

MID-COURSE EXECUTION ACCURACY

SGT 29•0.5 _ 422.3 SG3 241.6

RRT -.L_4| _ .1377 RTF -.8923

SGB 3010.$ R23 -.DO41 R13 .8824

SGt 2981.8 SG2 413.2 THA 178.31

LAUNCH 0ATE NOV 9 1964

HELIOCEHTRIC CONIC

RL 149.14 LAL .00

RP 244.$4 LAp 1.15

RC 131.411 GL 11.49

PLANETOCENTRIC CONIC

C3 SS.743 VHL S.979

LNCH AZNTH LMCH TIME

90.00 18 33 39

90.OO 9 45 30

100.00 20 1 13

100.00 11 0 34

110.00 21 23 39

FLIGHT TIN( 172.00 ARRIVAL OATE ApR 30 1965

DISTANCE 451.285 EARTH TO MARS

LOL 46.63 VL 34.885 GAL -6.75 AZL 88.03 HCA 145.01 SMA 251.00 ECC .57500 IN( 1.9704 vl 30.072

LOP 191.66 VP 22.623 GAP 21.79 AZP 91.61 TAL 335.00 TAp 120.01 RCA 144.38 Apo 517.65 v2 22.451

GP -.32 ZAL 126.0T ZAP 171.78 ETS 160.93 ZA( 155.67 ETE 357.11 ZAC 88.13 ETC 256.12 CLP 171.79

DLA 12.27 RAL 100.63 RAD 6568.4 VEL 12.534 PTH 2.27 VHP 9.835 DpA -.44 RAP 183.59 ECC 1.50_2

L-I TIME IMJ LAT INJ L.QNG INJ RT A6_ |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2148,9i *2T,8i 7|.|| 5i.•S 94.6i 19 19 25 2149.0 -27.02 69.57

4910,95 12,8• 195.33 49.3T 64.57 11 2 21 4010.9 9.36 188.43

8498.36 -2•,3• 37.17 59,81 95.74 20 42 20 1866.4 -28.29 48.55

4363.78 14.18 179.98 48.93 63.41 12 13 23 3768.9 10.49 170.03

2208.45 -33,12 37,03 56.24 98.75 22 O 27 1608.4 -$1.61 28.15

110.00 11 $4 36 4199.46 17.55

DIFFERENTIAL CORRECTIONS

TOE 1.1172 TRA-2.7944 TC3 .7701 9AU .3703

ROE -.4080 RRA -.0927

FOE -.5625 FRA 2.0549

BDE 1.1695 BRA 2.7560

LAUNCH DATE NOV 9 1964

HELIOCENTRIC C_41C

RL 148.16 LAL .00

RP 244.11 LAP 1.11

tic 133.550 GL 11.78

PLANETOCENTR|C C_IC

C3 $4.155 VHL 5.844

LNCH AZMTH LNCH TIM(

90.00 18 28 49

90.00 9 47 54

100.00 19 56 42

100.00 11 2 42

110.00 21 19 42

110.00 11 39 11

162.16 4?.05 60.18 13 4 37

MID-COURSE EXECUTION ACCURACY

SGT 3050.9 STAI 414.6 S63 253.4

RC3 -.0668 FAD .07120 RRT -.2152 RRF .1986 RTF -.9664

FC$-1.7244 86P 10283 SG8 3056.| flZ3 -.0045 R13 .8865

8C3 .7750 FSP 710 SG1 3032.2 _2 404.7 THA 178.26

FLIGHT TIME 174.00

DISTANCE 653.724

LOL 46.63 VL 34.793 GAL -8.58 AZL 88.03 _ 145.92 S#4A 228.45 ECC .36737

LOP 192,37 V1P L_.303 GAp 21._1 A]_ •1.94 TAL 335.31 TAp 121.23 RCA 144.52

GH -.33 ZAL 127,59 ZAp 171.80 ET6 180.8• ZNE 135.70 ETE 337.26 ZAC 88.21

DLA 12.69 RAL 180.33 RM) 95Q8.8 VI[L 19.471 PTH 2.26 VHP 9.918 OPA -.63

L-I TIME INJ LAT |NJ L_NG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM

2751.78 -27.98 78.31 55.•7 94.59 19 14 41 2151.8

4585.14 12.13 193.81 48.55 64.22 11 4 19 3985.1

2468.33 -29,40 57.32 55.83 95.67 20 37 51 1868.3

4343.83 13.41 175.42 47.90 63_03 12 15 6 3743.8

2208.91 -33.18 37.04 55.27 98.74 21 56 31 1608.6

4176.31 16.78 160.83 49.01 59.76 13 5 46 3576.3

DIFFERENTIAL CGRRECTIONS

TOE 1.1040 TRA-2.6971 TC3 .9416 BAU .3865

ROE -.3912 RRA -.0947 RC3 -.0912 FAu .07314

FOE -.5601 FRA 2.1022 FC3-1.8540 21P 10271

BOE 1.1712 8flA 2.6984 0C3 .9465 FSP 755

3599.5 13.45 155.44

ORBIT DETERMINATION ACCURACY

ST 1339.5 SR 391.9 SS 690.3

CRT -.7557 CRS -.6108 CST .9789

LSA 1529.4 HSA 290.8 SSA 28.6

EL1 1373.0 ELI 250.4 ALF 167.10

ARRIVAL DATE MAY 2 1965

EARTH TO MARS

INC 1.9747 vl 30.072

APO 312.37 V2 22.475

ETC 256.10 CLP 171.30

RAp 183.94 (CC 1.5621

INJ 2 LAT INJ 2 LONG

-27.05 69.77

8.57 186.95

-28.30 48.69

9.69 168.61

-$1.62 28.16

12.61 154.17

ORBIT DETERMINATION ACCURACY

ST 1354.1 SR 384.4 SS 696.9

CRT -.7578 CRS -.6020 CST .9760

LSA 1544.1 HSA 290.9 SSA 26.2

EL1 1386.1 EL2 245.0 ALF 167.46

MID-COURSE EXECUTION ACCURACY

SGT 5079.8 8DR 40T,1 $63 265.7

RRT -.2509 _ .E091RTF -.8922

568 8106.7 R23 .0003 RI3 .8922

SGI 3081.3 SG2 395.9 THA 178.22

673



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE tK)¥ 9 1964 FLIGHT TIN{ 176,00 ARR[VAL DATE HAY 4 1965

HELIOCENTR|¢ CONIC

RL 148.18 LAL .00

RP 243.87 LAp 1.08

RC 135,719 GL 12.03

PLANETOCENTRIC CONIC

C3 32.857 VHL 5.?1§

LN_H AZMTH LNCH TIHE

90.00 18 23 53

90.O0 9 50 23

100.00 19 52 3

100.00 11 4 54

110.00 21 15 39

110.00 11 37 47

DIFFERENT ]AL CORRECTIONS

TOE 1.0774 TRA-2.8724 TC3 .901§ EAU .3958

ROE -.3747 RMA -.0766 RC3 -.0954 FAU .07538

FOE -.SG09 FRA 2.1464 FC3-1o9983 6SP 10559

808 1.1407 8flA 2.8735 8C3 °9066 FSP 793

DISTANCE 458.250 EARTH TO MARS

LOL 48.63 VL 34.704 GAL -6.38 AZL 88.02 HCA 146.83 SMA 226.06 E¢C .38005 INC 1.9790 vl 30.072

LOP lg3.48 VP 22.390 GAP 20.63 AZP 91.88 TAL 335.63 TAp 122.45 RCA 144.67 APO 307.45 V2 22.498

GP -.35 ZAL 127.11 ZAP 170.81 ITS 180.85 ZAE 155.58 ETE 357.41 ZAC 88,29 ETC 258.08 CLp ]70.81

OLA 13.12 RAL 180.02 RAO 6568.3 VEL 12,411PTH 2.24 VHp 9,406 DPA -.82 RAp 184.31ECC ].5375

L-I TIME iNJ LAT INJ LONG INJ RT A$C ZNJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2755.21 -28.00 78.58 55.00 94.44 19 9 48 2155.2 -27.09 70.01

4559.13 11.36 192.30 47.54 63.89 11 6 22 3959.1 7.76 185.47

2470.86 -29.42 57.51 54.66 95.57 20 33 14 /870.9 -28.33 48.87

4318.71 12.63 173.97 46.89 62.68 12 16 53 3718.7 8.87 167.19

2209.27 -33.19 37.09 54.31 98.71 21 52 28 1609.3 -31.63 28.21

4153.07 15.96 159.50 44.99 59.36 13 7 0 3553.1 11.77 ]52.89

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

SA;T 3130.1 SGR 399.0 SG3 276.8 ST 1389.8 SR 376.& Ss 708.7

RRT -.2412 RSF .2222 RTF -.8949 CRT -.7849 CRS -.$985 CST .9785

St,,8 3155.4 R23 -.0031RI3 .8949 LSA 1551.9 MSA 289.2 SSA 28.4

Jk_l 3131.6 SG2 367.1 THA 178.21 EL1 1390.1 EL2 241.5 ALF 167.82

LAUNCH DATE HOV 9 1964 FLIGHT TIME 178.00 ARRIVAL DATE MAY 6 1965

HELIOCENTRIC C(_41C

RL 146.18 LAL .00

RP 243.63 LAp 1.06

RC 137.915 GL 12.31

PLAN(TOCENTRIC CONIC

C3 31.248 VHL 5.580

LNCH AZMTH LNCH TIHE

90.00 18 18 47

90.00 9 $2 56

100.00 19 47 14

100.00 11 7 10

110.00 21 11 28

110.00 11 $9 25

DIFFERENTIAL CCRRECTION8

TOE 1.0528 TRA-2.444|

ROE -.3587 RRA -.0688

FOE -.§597 FRA 2.18L_

80E 1.1123 8RA 2.G458

DISTANCE 458.660 EARTH

LOL 46.63 VL 34.620 GAL -6.21 AZL 88.02 HI_A 147.74 SMA 223.82 ECC .55301 IMC

LOP 194.39 VP 22.283 GAP Z0.O6 AZP 91.88 TAL 335.95 TAp ]23.69 RCA ]44.8] APO

GP -.37 ZAL 126.61 ZkP 170.31 ETS 180.83 ZA( 155.50 ETE 357.54 ZAC 88.36 ETC

TO MARS

1.9838 vl 30.072

3D2.83 V2 22.522

256.06 CLp 170,32

DLA 13.56 RAL 179.70 MAD 8588.2 VEL 12.354 PTH 2.23 VHp 9.199 OPA -l.Ol RAp 184.88 ECC ].5143

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT IHJ 2 LONG

2759.28 -29.02 78.86 54.03 94.29 19 4 46 2159.3 -27.13 70.30

4532.88 10.57 |80.77 46.55 63.58 11 8 29 3932.9 6.93 183.98

2475.99 -29.44 57.74 53.90 95.45 20 28 28 1874.0 -28.37 49.09

4295.38 11.84 172.51 45.89 62.35 12 18 43 3693.4 8.04 165.77

22i0.44 -35.20 37.18 53.35 98.66 2| 48 19 1810,4 -31.65 28.29

4128.70 15.14 158.16 43.98 58.98 13 8 15 3529.7 10.92 15].62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC$ .9684 BAU .4059 8GT 3179.5 SGR 391.0 883 292.5 ST 1365.8 SR 368.3 68 717.7

RCS -.0099 FAU .07768 RflT -.2535 RRF .2355 RTF -.8980 CRT -.7527 CRS -.5895 CST .9743

FC$-2.1515 BSP 10603 SGB 3203,4 R23 -.0048 R13 .8980 bSA 1559.6 MSA 288.1 SSA 28.5

6C3 ,9716 FSP 837 I_1 3181.0 SG2 378.0 THA 178.19 ELI 1394.5 EL2 237.5 ALF 168.18

LAUNCH OAT[ NO¥ 9 1964 FLIGHT TIME 180.00 ARRIVAL OATE MAY 8 1965

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP 243.38 LAp t.03

RC 140.134 GL 18,$9

PLANETOCENTRIC CON|C

C3 29,921 VHL 5.470

LNCH AZMTH LNCH TIME

90.00 18 13 31

90.00 9 55 35

100.00 19 42 17

100.00 11 9 30

110.00 21 7 |0

110.00 12 1 7

DIFFERENT] AL CORRECTIONS

TOE 1.0288 TRA-2.$158 TC5 I.O3GZ 6AU .4168

ROE -.3431 RRA -.08_| RE3 -.1045 FAU .08005

F0E -.5872 FRA 2.2400 FC3-2.3161 8_UP 11007

801[ 1.0843 BRA 2.8163 8C3 1.0415 FSP 882

DISTANCE 461.545 EARTH TO MARS

LOL 46.63 VL 34.538 GAL -6.04 AZL 88.01HCA 148.86 SMA 221.71 ECC .34626 INC 1.9887 vl 30.072

LOP 195.30 vp 22.181 GAp 19.50 AZp 91.70 TAL 336,27 TAp 124.93 RCA 144.94 Apo 298.48 V2 22.547

GP -.38 ZAL 126.09 ZAp 169.80 ETS 180.8] ZAE 155,47 ETE 357.66 ZAC 88.44 ETC 256,05 CLP 169.81

DkA 14.01RAL 179.37 RAD 8588.2 VEL 12.300 PTH 2,22 VHp 8.996 DpA -1.20 RAP 185.05 ECC ].4924

L-I TIME INJ LAT |NJ LONG INJ RT kSC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2764.00 -26.04 79.20 53.08 94.12 18 59 5_ 2164.0 -27.|7 70.64

$506.34 9.78 189.24 45.58 63.29 11 10 42 3906.3 6,10 182.48

2477.73 -29.46 58.01 52.94 95.31 20 23 34 1877.7 -28.41 49.36

4287.84 11.02 171.04 44.91 62.04 12 20 38 3667.8 7.20 164.34

2212.13 -33.22 37.3] 52.4] 98.59 21 44 2 ]612.1 -3|.6? 28.42

4106.21 14.51 156.88 42.99 58.62 13 9 33 3506.2 ]O.L_- 150.35

MID-COURSE EXECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

_T 3227.9 SGR 382.9 SG5 306.8 ST 1371.0 SR 360.0 SS 726. !

RRT -.2871RRF .2499 RTF -.9012 CRT -.7508 CRS -.5817 CST .9728

SG8 3250.5 R23 -.OOGo R13 .9012 LS4 1566.2 MSA 287.3 SSA 28.5

$81 3229.5 882 368.8 THA 178.16 ELI 1398.1 EL2 233.2 ALF 168.52

LAUNCH DATE NOV 9 1984 FLIGHT TIME 182.00 ARRIVAL DATE MAY 10 1965

HELIOCENTR|C _IC

RL 146.18 LAL .00 LOL 46.83 VL 34.460 GAL

RP 243.12 LAp 1.01 LOP 196.22 vP 22.085 GAp 18.94 AZP

RC 142.373 GL 12.87 GP -.40 ZAL 125.57 ZAP I8t).L)9 ITS

PLAN(TOCENTRIC CONIC

C3 28.670 VHL 5.354 DLA 14.47 RAL 179.03 RAO 8588.2 VEL

LNCH AZ14TH LNCH TIME L-I TIME IMJ LAT |NJ LONG

90.00 18 8 4 2789.41 -28,07 78.59

90.00 9 58 20 4479.57 8.94 187.71

100.00 19 37 9 2482.10 -29.49 58.33

100.00 11 11 55 4Z4Z.IO lOolO 189.58

110.00 21 2 43 2114.37 -33.24 37.48

110.00 12 2 51 4082.81 13.47 155.55

DIFFERENTIAL CCRRECTION$

TOE 1.0050 TRA-2.5841 TC5 1.1105 8AU .4277

ROE -.3291RRA -.0538 Re5 -.IO04 FAU .08254

FOE -.5535 FRA 2.2884 FC3-2.4815 BliP 11191

BOE 1.0572 8RA Z.5854 8C3 1.1159 FS4P 931

DISTANCE 464.300 EARTH TO MARS

-5,87 AZL 88.01 HCA 149.57 SMA 219.73 [CC .33978 INC 1.9940 vl 30.072

91,7_ TAt, 336.60 TAP 126.17 RCA 145.07 APO 294.40 V2 22.572

180.78 ZN[ 155.48 ETE 357.77 ZAC 88.51ETC 256.03 CLP 169.30

12,249 PTM 2.20 VHP 8.799 DPA -1.38

INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM

52.13 93.82 18 54 13 2169.4

44.62 83.02 11 13 0 3879.6

52,00 95.14 20 18 31 1882.1

45.85 81.75 1_ _2 38 3842.1

51.47 98.49 21 39 38 1614.4

42.02 58.28 13 10 54 3482.6

MIO-COURK ExECuTION ACCU.q_CT

8GT $2T$.8 8GR 374.9 $G3 321,8

RRT *.2823 W .1850 RTF -.9045

M,8 St]?.1 R28 -.OOs? R13 .9046

11411 $277.S St,,2 359.4 THA 178.13

RAp 185.40 ECC 1.4718

INJ 2 LAT INJ 2 LONG

-27.23 71.O5

5.25 180.97

-28.48 49.68

8.34 162.9]

-31.71 28.58

g.18 14g.08

ORBIT DETERHINATION ACCURACY

ST 1375.6 SR 351.8 88 734.2

CRT -.7494 CR8 -.5733 CST .9710

LSA 1572.2 MSA 287.0 SSA 28.A

EL1 1401.3 EL2 228.5 ALF 188.86

074



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19643
i i

LAUNCM OATE NOV II 1954

NELI_ENTR|C CONIC

RL 148.16 LAL .00

RP Z4Z,6? LAP ,98

RC 144.6Z9 GL 13.16

PLANETOCENTRIC CONIC

C3 2T.4RS VHL 5.Z43

LNCH AZNTH LNCH TINE

9D.O0 14 Z Z7

90.00 10 1 _11

1DO.DO 18 31 52

lOO.OO 11 14 28

ttO.O0 EQ 58 9

110.00 It 4 39

LOP 197.14 VP 21.985 GAP 18.38 AZP 81.74 TAL 356.84 TAp 127.45 RCA 145.Z0 APO 280.55 V2 22.598

GP -.4Z ZAL 125.03 ZAp 168.77 ETS 180.78 EkE 155.54 ETE 357.8? ZAC 88.57 ETC 256.01 ELF 168.77

DLA 14.94 RAL 174.6R RAD 8588.1 VEL 12.201 pTH 2.19 VHp 8.605 OpA -1.57 RAp 185.76 ECC 1.4525

L-I TIN( INJ LAT INJ Ll_iG INJ fit ARC INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ Z LONG

2775.51 -26.09 80,04 51.19 93.70 18 48 42 2175.5 -27.Z6 71.47

4451.54 8.10 188.16 43.67 82.77 11 15 23 3852.5 4.$8 179.45

2487.18 -28.52 5e.TO 51.07 94.95 2O 13 19 1887.1 -28.52 50.04

4218.17 8.36 18f.|1 43.00 81.48 lZ 24 45 3818.2 5.48 161.47

22iT.iS -33.tT 3T.59 50.55 DO.RE Zt 35 IS tGtT.2 -31.75 Z8,79

4058.90 11.52 154.84 41.08 57.96 13 1 :) 18 3458.9 8.30 147.81

FLIEHI TINE 184.00 ARRIVAL DATE HAY 12 1965

OiSTAMCE 46T.121 EARTH TO MARS

46.65 VL 34.385 GAL -5.71AZL 88.00 HCA 150.49 $i4A 217,87 ECC .SSSS_ _NC I.gggs vl SO._7Z

DIFFERENTIAL C_ItRECTI(_I8

TOE .9814 TRA-t. S531 TC3 i.1581 BAU .4357

ROE -.3135 RRA -.041_ RC3 -.1|44 FAU .08SIS

POE -.5486 FRA Z.3579 FC3*Z.8815 |DP IS3SO

ROE t.0303 BRA 2.5538 BE3 t.1938 FIP 982

HID-CoURI_ E_rCUTIQN ACCURACY ORBIT DETERNIHATION ACCURACY

8GT 33f8,6 _ 3141,8 8G$ 337.5 ST 1378.1 SR 348.0 SS 741.9

RRT -.L_)l_ _ .fSit-RTF -.DOT_ CRT -.7480 CRS -.584Z CST .8688

3341.f R83 -.0073 R13 .9078 LSA 1576.8 NSA 287.1 SSA 28.2

_1 33f4.5 _88 348.8 ?HA t78.09 EL! 1403.4 (LE RE3.? ALF 169.18

LAUNCH DATE NOV S 1954 FLIGHT T|IE t86.OO ARRIVAL DATE NAY 14 1965

HELIOCENTRIC CCNIC DISTAIfCi[ 470.005 EARTH TO MARS

Hi. 148.$8 LAL .DO LQL 48.53 _L 34.3t3 GAL -5.55 ARt. 87.9t) HCA 151.41 _IfA 818.18 ECC .32759 INC 2.0053 vl 50.0?2

RP R4R.80 LAP .96 LOIe 188.08 Vie 81.9013 GAP 17.85 A_P fl.?S TML 357.87 TAp |88.68 RCA i45.3Z APO 286.92 v2 2Z.6Z4

RC 146.R00 GL 13.45 GP -.44 ZAL 184.48 ZAiP |8f. 83 (Tf |80.?f ZAE 155.83 ETE 357.88 ZAC 88.64 ETC 258.00 ELF 168.24

pLAN(TOCENTRIC CONIC

C$ 88.3f4 VHL S.137 DLA 15.41RAL 178.33 RAID 45t_,1 ¥(L SR.15f PTH 8.1f VHP 8.418 DPA -1.75 R_P 188.10 (CC 1.4342

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ SIT A$C INJ AZNTH INJ TIRE PO C3T TIM INJ 2 LAT INJ" _ LONG

90.00 17 $6 39 E788.35 -2f.18 80.54 50.8f f3.45 18 43 l 2182.5 -27.35 71.98

RO.OO _O 4 8 4425.18 T.t4 Ukf.f5 88.T5 _8.55 li IT 53 5825.3 3.51 1??.RE

100.00 IS 28 18 84fE.8| -29.$5 59.t8 50.14 f4.?3 ED 7 58 |892.8 -28.58 50.45

100.00 11 17 E 4190.03 8.51 18f.f4 4t,OT 4i.84 If 85 58 358D,0 4.60 160.03

110.00 80 53 88 R280.SO -53.30 3T.fS 4f.65 88.88 81 30 88 1880.5 -$1.81 29.04

110.00 18 8 3D 4OS§.lO 11.78 |5_.f4 40.|8 |?.BY 13 15 45 3435.1 ?.4O 146.55

DIFFERENTIAL ¢©RRECTION8 N|O-C,_URIIE []i[CUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

TO( .Rift TRA-R.5ZIT TEl 1.84_3 8&U .44f8 8ST 3)89.0 _ |IND.I 1_3 355.9 ST $380.8 SR 334.2 SS 749.1

ROE -.ZRf3 RRA -.0395 RC3 -.lift F_J .08Tff RRT -.Sill _ .88f4 RTF -.SIS8 CRT -.7488 CRS -.5545 CST .9665

FOE -.5481 FNA E.8888 FC_-8.1_|5 BlIP ll541 M 3581.0 R_ -.0081Rl3 .9108 LSA |57f.8 MRA Zf7.5 SSA 87.9

DOE 1.GOt4 BMA l.SZtO _3 t.RTf8 FIP 1035 RGt 33T0.8 _ 540.8 ?HA IT8.05 ELi 1403.T EL2 E18.8 ALF 159.50

LAUNCM DATE NOV 9 1964 FL|GHT TII_ 188.00 ARRIVAL DATE HAY 14 1965

HELI_EMTRIC CONIC

RL 148.16 LAL .00

RP ZfZ.34 LAp .93

RC 149.184 GL 15.75

PLAMETOCEMTRIC ¢ONIC

CS 25.339 VHL S.D34

LNCH AZ_ITH LNCH T|I_[

90.00 17 50 39

gO.GO tO T IS

lO0.OO 19 ZO 49

100.00 11 IS 44

I10.00 20 48 38

110.00 lZ 8 ZS

DISTANCE 472.942 EARTH TO MARS

LOt. 46.63 VL 34.245 GAL -5.40 AZL 87.89 HCA 152.33 SNA 214.47 ECC .32185 INC 2.0115 VI SO.OyZ

LOP 188.88 VP 21.829 GAP 17.88 AZP 91,78 TAL 537.61 TAp 129.95 RCA 145.44 APO _85o50 V2 22.851

GP -.47 ZAL 125.82 ZAP 187.6f (TS 180.78 ZAE 155.77 ETE 558,Q5 ZAC 88.70 ETC 255.96 CLP 1G?.70

DLA 15.80 RAL 177.88 RAO 6588.0 VEL |1.|15 PTH 2.17 VHP 8.15| DPA -1.95 RAp 186.44 (CC 1.4170

L-| TIME |NJ LAT INJ LQNG INJ RT A8¢ |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

_?Sf.94 -88.15 81.09 49.34 95.18 18 37 9 2188.8 -Z?.42 ?_.50

43fT.S9 S.3f 183.05 41.f4 _f.3S ti EO 50 3TRT,T 2.6Z 174.38

_49_.19 -88.58 59.60 48.23 94.49 20 2 28 1888.2 -28.65 50.92

4t83.87 ?._4 185.18 41.18 6|.01 1_ 29 8 3563.7 $.?Z 158.57

_4.45 -33.34 38.f5 48.75 fR.O4 21 25 4Z 1624.4 -$1.87 29.SS

4011.18 10.88 151.84 59.1D 5T.Sf 15 15 16 $411.2 6.51 145.28

DIFFERENTIAL CORRECTIONS NIO-COURK EXECUTION ACCURACY ORBIT OETERNINATIOIq ACCURACY

TOE .9574 TRA-Z.4843 TC3 1.3598 DAU .4626 SET 3414.5 Sr_ 35i.0 SG3 371.2 ST 1385.0 SR SIS.4 SS 755.9

ROE -.2857 RRA -.0332 RC3 -.1Z53 FAU .OLD?3 RRT -.3574 RRF .3178 RTF -.9146 CRT -.7471CRS -.5434 CST .9628

FOE -.5345 FRA 2.4409 FC3-5.0989 DiP 11582 _ 5438.5 R83 -.0080 R|3 .9146 LSA 1584.6 NsA 289.6 SSA 27.S

BDE .9600 ERA 2.4846 BC3 $.3856 F_P 1093 _1_ 3415.4 _8 380.E TH& ITT.gg ELi 1406.7 [L_ L_13.0 ALF 169.61

LAONCH DATE NO_ 9 1964 FLIGHT Title i90.OO ARRIVAL DATE NAY 18 1965

HELIOCENTRIC CONIC

RL 148.16 LAL .DO

tip _4_.08 LAP .81

RC 151.478 GL 14.011

PLAN(TOCENTRIC CONIC

C$ 24.35? VHL 4.935 DLA

LNCH AZI4TH LNCH TIN[ L-I Tim( INJ bAT INJ _ INJ RT ARC INJ AZMTH INJ TIN(

SO,DO t? 44 _ t788.30 -Re.If 8t.10 40.44 98,87 18 31 T

90.00 10 10 85 438f.87 5.48 18i.48 40.88 88.18 11 23 15

IOD.OO tO 15 t 150_.87 -_.88 80.1E 48.54 f4.81 19 58 49

IOD.OO 11 88 33 4157.t5 8.7f 183.$8 40.87 lO.fl If 3i 30

lID.DO _O 43 41 L_8.f4 -33.38 50.59 47.87 f7.84 El 80 50

liD.DO 1_ IO I_ 8138T.88 1O.00 150._4 3f.30 57.14 13 18 51

DIFFEtENTI&L C_MItECTIONI MID-CouM_ Lr_CUTICN ACCURACY

.lOTl TRA-R.411t4 TCI 1.4111| IAU .4T04 IGT 1438.8 fll 381.8 _3 389.2

ROE -.1?18 HA -,_814 NCI -.1108 F&U ,Ot3T! RRT -.fill IIRF .33T8 RTI r -.S187

FO_ -.ISIS FIA 1.4lll F¢31-l.llfl BIP ttll4 IGI _4TI.I ill -.OOlt MrS .fiST

llOE .16711RIA 1.45tl IC8 1.4444 FI_ 1158 IGl 3410.Y _ 510.) THA 177.f7

DIRTAI_[ 475,933 EARTH TO MARS

LOt. 45.53 VL 34,17f GAL -5._S AZL 8?.ff _ 153.16 SMA 812.92 ECC .31635 INC 2.0182 vl 50.071

LOP 180.80 VP 81,?53 GAP 58.73 AZP fl,O0 TAL 337.f6 TAp 131.22 RCA 145.56 AlSO Z80.27 V2 22.678

GP -.4f ZAI. 125.55 RAP 167.14 ET$ |80.78 f_E |55.95 ETE 358.12 ZAC • 88.?5 (TC 255.97 CLP 167.15

15.38 RkL 177.58 R_D 88_.0 tfl[_ 18.072 pTH t.lS _tp f.OSD DPA -2._t RAP 186.76 (CC $.4D09

PO C3T TIM INJ 2 LAT 1NJ Z LONG

2198,5 -Z?.49 75.10

3769.9 1.?S 174.85

1808.5 -28.?2 $1.45

3537.1 2,82 1S?.tl

t_28.8 -$1.94 19.66

358T._ _.6D 144.0_

ORfIT DET[RNINATION ACCURACY

3T 1380.? _R 31S.E S$ T68.4

CRT -.743£ CR8 -.5584 CRT .0608

LSA tS8E.O M&A 289.1 $8A E?.2

ELI 14D1.0 EL2 208.5 ALF 170.11
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964J

L&UIICM OATS NOV. 9 1984 FLIGHT TIN[ 15Z.00 ARRIVAL DATE NAY 20 1955

HELIOCENTRIC CONIC DISTANCE 478.974 EARTH TO MARS

ML 148.18 LAL .DO LQL 45.83 VL 34.115 GAL -5.10 AZL 87.97 HCA 154.18 $NA 211.45 ECC .31107 IMC 2.0258 vl 30.072

RP 241.1R LAP .88 LOP 200.85 _p 21.$93 GAP 15.19 A_P 91.82 TAL 538.50 TAP 132.49 RCA 145.87 APO 277.22 Y2 22.705

MC 153.701 _L 14.58 GP -.52 ZAL 182.77 ZAP 1_o59 ET8 180.81 ZA[ 156.18 ETE 358.19 ZAC 88.61ETC 255.96 CLP 166.59

pLAN[TOCENTI|C CONIC

CS 2$.412 VHL 4.8410LA 18.89 RAL 177.81RAO 95_1.0 NIL 12.034 PTH 2.15 VMP 7.873 DpA -2.28 RAP 187.08 ECC 1.3855

LNCH Alq4TH LNCH TIN[ L-I TIN[ INJ LAT 1NJ LQNG INJ RT A$¢ INJ AZNTH IMJ TIM[ PO CST TIM INJ Z LAT INJ Z LONG

90.00 17 }| • 2807.49 -29.21 98.$T 47.55 92.54 18 24 54 2207.5 -27.56 73.7s

90.00 10 15 44 4_41.73 4.80 179.90 40.10 82.03 11 28 7 )74117 .82 175.26

100.00 19 9 5 2514.09 -29.89 00.70 47.48 93.91 19 50 59 1914.1 -26.80 52.00

100.00 11 85 28 4110.55 S.D7 168.19 39.40 60.84 12 33 58 3510.3 1.91 155.54

110.Q0 _0 38 $5 1_34.00 °33.43 38.90 47.01 97.91 21 15 49 1654.1 -32.01 50.04

110.Q0 12 18 L_Y 3993.15 9.11 149.05 3T.42 58.91 15 10 50 3363.1 4.69 142.75

DIFfErENTIAL CaRRECTIONs NID-COUR _r EvrCUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

TD_ .8857 _A-8.4833 TC3 1.5882 8&U 04805 SGT 3501.1 _dl 335.1 _83 408.2 5T 1578.3 SR 508.R SS 7GS.G

ROE -.8592 MA **01_RC3 -.1_ FAU .05804 IIDT -.3759 RRF .3523 RTF -.9194 CRT -.7418 CRS -.5209 CST .9577

FOE -.5155 PIA 8.5471FC3-3.5919 8mP 12018 _ 3318.0 PJ_ *.0109 913 .$194 LSA 1580.9 MSA 291.4 SSA 25.8

BO_ .RlgO BnA 2.4234 K3 1o5343 _glm 1218 881 350408 _ 310.1THA 177.98 EL| 1397.4 EL2 203.1ALF 170.42

LAUNCJM DATE MOV 9 194kl FLIGHT TIME 194.00 ARRIVAL DATE MAY ZZ 1965

HELIOCENTRIC CS_iC

lit. 148.11 LAL .00

RP 241.51 LAP .84

RC t_i.O_t f,4. 14.66

PLAM[TOCE]ITRIC CGNIC

C3 P_.SI1 VHL 4.750

LNCH A_TH LNCH TINE

90.00 17 35 31

90.00 10 17 10

100.OO 19 2 57

100.00 11 89 31

110.00 2O 83 _P

110.00 12 14 33

DIFPl[DtENTIAL _CTIGMS

TO( .8584 TN_-8.3871

RO_ -.2414 RRA -.01_i

Free -.50_ F_4 8.S0_

8OE .0031 _A 8._J72

D12TJ_CI[ 482.061 (ARTM TO mARS

49.83 _1. _4.054 GM. -4.93 AZL 87.97 MCA 155.11MIA 210.08 [CO .30SOD INC 2.0328 vl 30.072

L_P _01.70 _ 81.01_ GAP 15._4 AZP _1.84 TML 338.85 _Ap 133.76 RCA 145,78 APO 274.34 V2 22.754

GP -.59 ZAL 122.18 ZAP 1_,00 ETS 180.83 ZAE 155.41ETE 358.24 ZAC 88.85 ETC 255.95 CLP 156.01

OLA 17.401L4L tYR.28 IL40 GRAY.9 _ lt.I)B7 pTH 2.14 VHP 7.700 DpA -2.45 RAP 187.39 [CC t.3•13

L-i TIM8 INJ LAT INJ LIOM_ |NJ 2T AK INJ A]SITH |NJ TIM( PO CST TIN INJ 2 L_T INJ _ LONG

J_117.51 -_Jl._4 23.10 4J.68 98.17 18 18 _ 2217.5 -27.6_ 74.49

4313.85 3.1VO I78.30" 39._ 61.90 "11 _J 9 3713.2 -.10 171.57

255_.07 -_.TO 11,33 4_.59 93.59 19 45 0 1922.7 -28.88 52.52

40_3.38 4._9 I_O.TO 32.50 80.40 12 30 34 3483.5 1.00 154.1G

1_.79 -33.4_ _0.4_ 40.17 97.36 21 lO 42 1839.8 -52.10 30.45

_.S_ 0.81 147.70 30.S7 50.70 13 20 14 3559.0 3.77 141.48

N|O-COU_8[ [XECUTION_ACCURACY oRBIT DETERMINATION ACCURACY

TC3 1.tM_82 _ .4917 3_T 3343.7 _ 387,5 SG3 480.1 ST 1578.2 SIR 297.6 SS T74.2

NC3 -.1431FAU .100_4 K_T -.40|3 _F .3885 R_F -.9884 CRT -.7413 CRS -.SOT? CST .9533

FC_L-3.241_4 8818 18114 _ 3350.2 2_ -.010S 813 .0284 LSA 1579.3 NSA 294.7 SSA 28.2

1_3 5.0301FI_ 1270 841 3540.t I_ 899,0 THA 1TT.OS ELI 1594.1 EL2 197.2 ALF 170.71

LAUNCH OA•[ NOV 9 19S4 PLIGHT TIN[ 198.00 ARRIVAL DATE MAY 24 1965

HELIOCEMTRIC C_NIC

RL 148.16 LAL .00 46.63 VL 33.996 GAL

RP 241.22 LAp .83

MC 158.408 GL 15.00

PLAN_YOCENTRIC CONIC

C3 21._42 VHL 4.663

LNCH AZMTH LNCH TIN(

gO.GO 17 24 44

90.00 10 20 58

100.00 18 58 _8

100.00 11 $1 42

110.00 2O 28 1

110.00 12 18 49

DIFFERENTIAL CCItRECTIOMS

TO[ .8291 TRA-2.350S TC5 1.7119 eAU ,4H5

ROE -.2343 RRA -.001'3 RC3 -.1495 FAU .10370

FDE -.4880 FNA 2.6600 FC_k-4.1292 Bin 12341

DOE .8815 BRA 2.3567 8C3 1.7184 F_P 1348

DISTANCE 405.192 EARTH TO MARS

-4.61 AZL 87.96 HCA 156.04 SMA 206.75 ECC .30114 INC 2.0410 ¥1 30.072

559.00 TAp 135.04 RCA 145,69 APO 271.61 V2 22.752

156.70 ST( 358.28 ZAC 88.90 ETC 255.94 CLP 165.43

LOL

LOP 202.69 VP 21.554 GAP 15.13 A_P 91.87 TAL

T.P -.58 ZAL 121.56 ZAP 185.42 ETS 180.85 ZAE

OLA 17.92 RAL 178.43 RAO 8587.9 V[L 11.963 PTH 2.13 VHP 7.530 OpA -2.65 RAP 187.69 ECC t.3574

L-| TIM( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2829.42 -20.2? 83.90 45.82 91.77 18 11 52 2228.4 -27.72 75.28

4284.43 2.76 176.$9 38.45 61.81 11 32 20 3684.4 -1.05 170.06

2532.04 -29.73 02.05 45.74 93.22 19 38 50 1932.D -26.97 53.30

4058.05 4.05 159.19 37.74 60.38 12 59 18 3456.0 .07 152.66

2248.16 -33.53 39.91 45.34 97.07 21 5 27 1646.2 -32.19 30.94

3914.89 7.30 148.47 35.73 56.51 13 22 4 3314.7 2.84 140.21

M|D-COUO_M[ EvlrcuTION ACCURACY ORBIT DETERM|NATION ACCURACY

SGT 3584.5 SCAI 320.0 $83 4411.9 ST 1568.8 SR 287.9 SS 779.7

OMT -.4840 _ .4078 RTF -,9_44 CRT -.7381 CRS -.4941 CST .9500

SC_ 33_B.0 R_r5 -.0138 913 .9_44 LSA 1575.4 NSA 296.9 SSA 25.S

8411 3587.1 SG2 889.4 THA 177.81 EL1 1585.8 ELZ 191.9 ALF 171.00

LAUNCH DATE NOV 9 19_4 FLIGHT TIME 198.00 ARRIVAL OATS t1_L1985

HELIOCENTRIC C(:NIC DISTANCE 488.363

RL 148.16 LAL .00 t.CL 40.83 _4. 33.940 GAL -4.68 AZL 87.05 HCA

RID 240.S5 LAP .30 t,QP 803.08 VP 81,497 GAP 14.01AZP 01.90 TAt.

RC 160.T29 G4. 15.32 r,P -.68 ZAL l_q).RT ZAP 164.08 ETS 180.89 ZAE

PLANETOCE'NTNIC CONIC

C3 _0.DTZ _H_ 4.5800LA 10.45 RAL 1T8.04 RND 05_7.9 VI_L 11.931 pTH

INCH AZtITH LNCH TIN| L-| TIME INJ LAT INJ _ INJ RT AS(:

90.00 17 17 42 _840.88 -20._J 84.T7 44.97

90.00 10 24 47 4855.21 1.88 175.04 37.66

100.00 18 50 8 2542.84 -29.77 68.78 44.91

100.00 11 35 3 40_1.48 3.18 157.07 30.94

110.00 20 28 31 Z233.18 -33,59 40.45 44.53

110.00 12 19 9 3090.30 6,38 145.18 34._8

DIFFERENTIAL CA=2RI[CT|ON3

TOE .8024 TRA-2.SZZ3 TC3 1.8077 BAU .5087

RD( -.2223 NNA -.0011RC3 -.J503 FAt; °1D738

FOE -.4729 FRA 2.7180 FC3-4.4517 BSP 12482

DOE .8326 BRA 2.5223 BC3 1.8145 FSP 1420

EARTH TO NARS

150.08 _RA 207.S0 ECC .29647 INC 2.0497 vl 30.0•2

339.35 TAp 136.53 flCA 145.99 APO 269.02 V2 22.791

157.03 ETE 558.31 ZAC 88.94 ETC 255.93 CLP 164.83

2.12 VHp 7.365 DPA -2.80

|NJ A_ATH |NJ TIME PC) CST TIM

91.34 18 5 3 2240.3

81.T4 11 35 42 3655.2

92.82 19 52 30 1942.2

60.26 12 42 11 _428.5

96.76 21 Q 4 1653.2

56.35 15 23 59 3290.3

RAp 167.98 ECC 1.3451

INJ 2 LAT INJ 2 LONG

-27.80 7S.13

-1.97 168.45

-29,06 54.05

*.88 151.15

-3_029 51.46

1.91 138.94

OROIT D(TERN|NATION ACCURACY

ST 1361.8 SR 278.2 SS •84.8

CRT -.7366 END -.4798 CST .9455

LSA 1567.5 MSA 500.5 SSA 25.1

ELI 1377.4 EL2 186.0 ALF 171.28

MIO-COU2S[ Ev_CUTIOH ACCURACY

SGT 3083.0 SGR 312.8 54;8 470.7

lINT -.4118 ORtF .4346 RTF -.9266

SSB 303¥.0 083 -.0152 R18 .0268

SG1 _688.3 8G2 278.9 THA 177.75
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 9 1964 FLIGHT TIME 200.00 ARRIVAL OATE NAY 28 1965

HELIOCENTRIC COLIC DISTANCE 491.573 EARTH TO MARS

RL 148.14 LAL .OO LOL 46.63 VL 33,88K GAL -4,5"S AZI. 87,94 HCA 157,91 SMA 206.33 ECC .29109 INC t.OSDZ vl 3O.DTZ

Rp 240,44 LAP .77 LOP 204.56 VP 21.443 GAP |4.09 AZP 91.91 TAL 339.70 TAp 137.61 RCA 143.08 APO 244. SD VZ ZZ.DZl

RC 163,052 GL IS.DE GP -,66 ZAL 120,38 ZAp 164,El [TS 18O,DZ ZAE 157,39 ET[ 358.33 ZAC 88,97 (TC 255.92 CLp 164.22

PLANETOCENTRIC CONIC

C3 20.048 VHL 4,500 OLA 18,98 RAL 175,64 MAD 6567.8 VI[L 11,901PTH 2.11VIAp ?.EDZ DPA -2.98 RAp 188.26 ECC 1.3332

LNCH AZNTH LNCH TIRE L-I TIME |NJ LAT |NJ LONG |flJ RT A$C INJ AZNTH INJ TIN( PO CST TIH INJ 2 LAT INJ 2 LONG

90.00 !7 10 25 2853,|4 -26,30 85,71 44,14 90,07 17 37 39 2433,| -27.88 77.07

90,00 10 26 Sl 4223,$3 .66 173,40 36,90 61,70 11 39 16 3825,5 -2,93 144.F7

tOO.DO -_8 43 23 2553,32 -29,81 63,60 44,09 92,39 19 25 58 1953,3 -29,16 54.86

100,00 II 38 33 4000,59 2,18 156,14 36,17 60,|8 12 45 14 3400,8 -|,81 140.82

110,00 20 I6 53 0260,06 -33,65 41,05 43,75 98,41 20 54 34 1660,9 -30,40 32,04

110,00 12 21 35 3885,?9 5,43 143,88 34,14 50,20 13 26 O 3285,8 .97 137.86

DIFFERENTIAL C(_RECTION8 NID-COUR3( EXECUTION ACCURACY ORBIT OETERMIMATION ACCURACy

TOE .7738 lrltA-E.EDT8 TC3 1.9080 BALI .5179 SGT 3461.$ m 306.1 84;3 493.G ST 1353.7 SIR 288.3 $8 789.0

-.2107 IRA .0080 RC3 -.1030 FAU .11121 RRT -.4803 _ .483tb flTF -.929| CRT -.7334 CR$ -.4840 CST .9404

FOE -.4352 FRA 2.7777 FC3-4.7549 DIP |28|G SGa 3474.3 R_ -.017| 213 .2291 LEA |380.4 MSA 3OS.O 88A 24.4

DOE .8030 BRA 2.2878 BC3 1.9132 FSP 1495 SG1 30G4.3 SG2 208.5 THA ITT.G9 ELI 1368.2 EL2 STR.9 ALF 171.58

LAUNCH DATE NOV 9 1964 FLIGHT TIN[ 202.00 ARRIVAL DATE NAY 30 1985

HELIOCENTRIC CONIC

RL 148,16 LAL .00

RP 240,34 LAP .?S

RC 165,375 GL 15,99

PLANETO¢ENTR|_ CONIC

C3 19.S87 VHL 4.424

LNCH AZMTH LNCH TIM(

90.00 17 2 54

9O.OO tO 33 9

tOO.DO 18 38 29

lOO,OO 11 44 16

110.00 ZO 11 8

110.00 12 24 8

DIFFERENTIAL CCRRECTIONS

TDE .7503 TRA-2.2514 TC3 2.0084 BAU .5273

ROE -.1994 RRA .Gild tiC3 -.1714 FAU .11521

FOE -.4347 FMA 2.8397 FC3-S.ODT3 BSIP 12715

DOE .7764 BRA E.2513 BC3 2.0157 FSP 1375

OI$TARCE 494,819 EARTH TO MARS

L(X. 46,63 VL 33,835 GAL -4,42 AZL 87,93 14CA 158,85 SMA 205.22 ECC .28770 IN( 2,0696 VI 30.072

LOP 205,49 VP 21,394 GAP 13,58 A_P 91,93 TAL 340,06 TAP 138,90 RCA 148,18 APO 264,26 v2 22.851

GP -,70 ZAL 119,74 ZAp 163, 56 (T8 180,97 ZAE" |57,79 ET( 358,34 ZAC 89,00 ETC 255.91 CLP 163,$0

DLA 19,52 RAL 175,23 RAO 656Y,8 VEL 11,872 PTH 2,11 VHP 7,044 DPA -3,13 RAP 180,33 ECC 1,3220

L-I TIM( IMJ LAT IMJ LONG INJ RT A$C IMJ AZMTH IMJ TIME PO C$T TIM IMJ 2 LAT INJ 2 LONG

286T,08 -28,31 86,73 43,33 90,36 17 50 41 PPST,1 -27,97 78.08

4198_33 -.11 171.72 34.17 61.68 11 43 5 3595.3 -3.90 165.O8

2365,32 -29,84 64,49 43,30 91,92 19 19 14 1965,3 -29.25 55.74

3972,32 1,22 154,59 35,43 60,13 12 48 28 3372,3 -2.TT 148.07

2289,20 -33,71 41,69 45,28 96,03 20 48 55 1669.3 -32.51 32.67

3841,12 4,52 142,59 33,58 56,08 13 28 9 3241.1 .03 136.37

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S4;T 3698,0 _ 2119,9 54;3 517,6 ST 1345,0 SR 258,4 88 794.9

RRT _,5114 NRF .4945 flTF -.9315 CRT -.7352 CflS -.4485 CST .9342

$68 3710,1 R23 -,0182 RI3 ,9316 LEA 1552,5 MSA 311.1 SEA 23.5

$61 370t.2 _2 257.3 THA 177.61 EL! 1358.8 EL2 173.4 ALF 171.83

LAUNCH DATE NOV 9 1964 FLIGHT TIN[ 204.00 ARRIVAL DATE JUN I 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 240.04 LAp ,?2

RC I47.49714 L 16.33

PLAI_ETOCENTRIC CONIC

C3 18.928 VHL 4,351

LNCH AZNTH LNCH TIME

90,00 16 55 5

DO, DO 10 37 44

tOO,O0 19 20 18

IOO.OO 11 48 11

110.00 20 5 9

110.00 12 26 49

DIFFERENTIAL CGRRECTION6

TD( .7804 TRA-E.E09D TC3 2.1046 DAU .5300

ROE -,1686 RRA .0169 RC3 o,1601 FAU ,1194T

FOE -.4130 FRA 2.9019 FC3-5,4845 BSP 12685

BIDE .7544 BRA 2.2091 BC3 2,1323 FSP 1657

DISTANCE 490.099 EARTH TO MARS

LOL 46.63 VL 33,765 GAL -4,29 AZL 87,92 HCA 459,79 SMA 204.16 [CC .28356 INC 2.0808 vl 30.0?2

LOP 206.43 VP 21,348 GAP 13.07 AZP 91,95 TAL 340.41 TAp 140,19 flCA 148.27 APO 282.04 V2 22.221

GF -,75 ZAL 119.11 ZAP 162.94 ITS 181.03 ZAE 158.23 ETE 358.32 ZAC 80.02 ETC 255.00 CLP 182.98

DLA DO.O? RAL 174.62 MAD 656T.8 VEL 11.845 pTH 2.10 VHp 6.088 DPA -3.31 RAP 128.7R ECC 1.3115

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH IMJ TIME PO C$T TIM |NJ 2 LAT INJ E LONG

2862.20 -28.52 DT.33 42.54 89.20 17 43 T _82.2 -2D.04 79..18

4164.52 -1.11 1T0.00 35.4T 6t.70 11 4T 8 3564.5 -4.82 163.38

2578,34 -29,86 65,46 42,52 91,41 19 12 17 1978,3 -Z9.35 58,89

$245,81 ,24 153.01 34.72 G0.11 12 51 53 3343.G -3.74 148.49

2278,48 -33,77 42,40 42,24 95,62 20 43 D 1678,5 -32,83 33,36

3816.25 3.57 141.28 32.84 55.98 13 30 26 3216.3 -.92 135.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3733,1 SGR 294,7 SG3 542,7 ST 1338.5 SR 248.5 SS 799.8

flRT -,5472 _ ,5275 RTF -,9346 CRT -.7386 CRS -,4324 CST .9257

$48 3744,7 R23 -,0184 213 ,9346 LEA 1546,0 MSA 320.3 SEA 22.2

SGI 3736,6 S_ 246,4 THA 177,52 EL1 2351.3 EL2 143,9 ALF 172.07

LAUNCH DATE NOV 9 1964 FLIGHT TIME L_,O0 ARRIVAL DATE JUN 3 1985

14(LiOCENTRIC CCNIC DISTANCE 501,411 EARTH TO MARS

RL 148,16 LAL ,00 LOL 46,83 VI. 33,738 GAl. -4,17 A 7i 87,91 14CA 160,T3 9MA 203,16 [CC ,27985 INC 2.0931 VI 30.0?2

RP 239.73LAP .89 LOP 2OT.3T VP 21_304 GAp t2.57 AZP 91.98 TAL 340.78 TAP 141.42 RCA 148.35 APO 259.98 V2 22.R12

RC 170.016 _L 18.88 _ -.80 ZAL 118.49 ZAP tI_.L_J) ETS 181.0g Z/_ 158.89 ETE 358.24 ZAC 69.03 ETC 253.R9 CLP 182.31

PLAMET_ENTRIC CONIC

C3 18,329 VHL 4,281 DLA 20,83 RAL 174,42 RAO 656707 V(L 110820 PTH 2,09 _ 6,738 DPA -$.40 RAP 189.03 ECC 1,3OlT

LN(H AZMTH LN(H TIME L-I TIN( IMJ LAT |MJ L.QNG INJ RT A$C IMJ AaITH INJ TIME leo CST TIM INJ 2 LAT IMJ 2 LONG

90.00 16 46 57 2898,54 -28,31 89,03 41,77 28,_q0 17 35 16 2296,5 -22,12 80,37

90.00 !0 42 37 4133,07 -E,12 182.23 34,21 61.78 11 51 30 3533.1 -5.D8 181.39

100.00 18 21 54 2592.38 -29,88 66,50 41,TT 90,86 18 5 7 1992,4 -21),44 57,73

lOO.00 11 50 21 3914.47 -.74 151,41 34,04 60,12 12 55 33 3314.3 -4,72 144,88

110.00 19 59 4 2288,38 -33,84 43,17 41,52 95.17 20 37 13 1688.4 -32,73 34,10

110.00 12 29 40 3791,24 2,62 139,97 31,94 55,9Q 13 32 51 3191,2 -!.08 133,TT

OIFFERENTIAL CORRECTION3 RIO-COURSE EXECUT|OR ACCURACY ORBIT OETI[RMJNATION ACCURACy

TOE .8942 TRA-E,1829 TC3 2,2063 2AU ,3426 S6T 3765,2 _ 282,1 SG3 568,1 ST 1320,3 SR 236,0 $S D04oR

ROE -.1776 RRA ,0232 RC3 -.1883 FAU .12388 RRT -.5778 _ .582'9 2TF -.0353 CRT -.7334 CR$ -.4132 C$T .8215

FOE -.3874 FRA 2,96?8 FC3-5,0510 OSF 12998 SG8 3776,3 R23 -,0249 R13 ,9354 LEA 1530,8 MSA 323,S 38A 21,8

BO[ ,7166 BRA 2,183Q BC3 2.2143 FSP 1743 SGI 3768,9 SG2 235,8 THA !77,45 EL1 1332,0 EL2 180,3 ALF 172,38

877



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)
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LAUNCH DATE NOV 8 1884 FLIGMT TIN( 208.00 ARRIVAL DATE JUN 5 1865

HELIOCENTRIC CONIG

RL 148.18 LAL .OO

RP 838.4! LAP .86

RC 1TR.531 GL 17.05

PLANETOC(NTRIC CONIC

CS 1T.TS4 VHL 4.815

LNCH AZI4TH LNCH TIME

DO.OO 18 38 88

9O.O0 10 47 51

100.00 1R 14 13

tOO.OO 11 54 48

110.00 19 58 49

110.00 tR 38 41

DIFFERENTIAL C_RECTIOM8

TOE .8851 TRA-I.14U TC3 1.3038 BAU .5493

ROE -.18T0 RRA .0_94 RC3 -.197T FAU .12944

FOE -.SST8 FRA 3.0389 FC3-8.2585 BSIP 13145

BOE .8057 BRA E.1490 8C3 E.3183 FSP 1841

LOL

LOP E08.32 VP El.IS8 GAP lE.OT AZP 9E.OO TAL 341.10 TAp 142.T8 RCA 146.44 APO 858.00

GP -,88 ZAL 117.85 ZAP 181.88 ET3 161.13 ZAE 159.20 ET( 358.23 ZAC 89.03 ETC 855.89

DISTANCE 504.754 EARTH TO MARS

48.63 VL 33.893 GAL -4.05 AZL 8T.89 HCA 161.87 SNA ROE.RE ECC ,27585 |NC 2.1089 vl 30.072

V2 EZ.943

CLP 161.64

OLA 81.20 RAL 174.01 RAD 6537.T VEL 11.796 PTH 2.09 VHP 6.588 DPA -5.65 RAP 189.26 ECC 1.2984

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ A214TH INJ TIN( I_ CST TIM INJ 2 LAT INJ Z LONG

8918.$4 -88.28 90.33 41.02 88.55 17 2T 5 2316.3 -28.18 81.67

4100.75 -3.16 168.44 34.18 61.85 11 56 12 3500.8 -8.90 159.76

2807.42 -89.99 67.84 41.03 90.ET 18 57 40 ROOT.8 -29.55 58.85

3884.70 -l.TS 149.78 33.40 80.13 IE 59 35 3284.7 -5.71 145.25

2869.13 -33.80 44.01 40.83 94.68 20 31 8 1699.1 -38.88 34.92

3785.84 1.85 138.65 31.28 55.85 13 35 27 3165.9 -E.84 132.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 3795_.3 SGR 284.9 SG3 596.6 ST 1305.4 SR 227.5 SS 810.1

flflT -.6134 RRF .5995 RTF -.9371 CRT -.T3Eg CR$ -.3R61 CST .9154

SGa 3806.0 R23 -.0288 R13 .9372 LSA 1517.0 MSA 338.0 3SA Z0.9

SO1 3799.4 _ 224.8 THA 177.35 EL1 1316.1 EL2 153.5 ALF 172.62

LAUNCH DATE NOV 9 1984 FLIGHT TIME 210.00 ARRIVAL QATE JUN 7 1965

HELIOCENTRIC C_NIC

RL 148.18 LAL .OO

lip R39.11 LAP .85

RC tT4.85R GL 17.48

PLANETOC[NTNIC CONIC

C3 1T.E4R _ 4.158

LNCH AZIATH LNCH TIME

90.00 18 _9 34

RO,OO 10 53 38

100.00 18 8 12

lOO.OO 11 59 35

110.00 1R 48 21

110.00 1R 35 55

DIFFERENTIAL C_flECTION8

TOE .G3T4 TRA-8.1125 TC3 2.4053 BAt) °5385

flOE -.1588 flRA .0358 RC3 -.208| FAU .13334

FOE -.3£87 FRA 3.1057 FC3-8.8952 2SP 13228

BDE .8584 RRA E.1128 8C3 2.4143 FSP 1938

DISTANCE 508.125 EARTH TO MARS

bOA. 48.83 VL 35.649 GAL -3.94 AZI. 87.88 HCA 182.62 SI4A 201.32 ECC .27228 INC 2.1218 vl $O.07Z

LOP 209.28 VIP 21.233 GAP 11.58 AZ1P 92.03 TAL 341.45 TAP t44.07 RCA 146.$2 APO 258.12 V2 22.975

GP -.93 ZAL 11T.22 2AP 160.94 ET3 181.25 ZAE 159.74 [T[ 358.14 ZAC 89.03 (TC 255.88 CLP 160.96

DLA 21.78 RAL 173.81 RAO 856T.? V(L 11.774 PTH

L-I TIM( INJ LAY

1935.T5 -26.84

406T.45 -4.25

2624.17 -29.86

3834.21 -2.T9

2310.84 -33,96

3740.31 .AT

2.08 VHp 8.442 0PA -3.88 RAP 189.4T ECC 1.2858

INJ lONG INJ fit ARC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

91.75 40.28 87.84 17 18 30 8335.7 -28.24 83.06

184.57 35.60 61.97 12 1 19 3487.4 -T.95 157.67

68.87 40.33 66.82 18 46 56 2084.2 -2t).82 60.07

148.11 32.80 6Q.83 13 3 46 3234.2 08.75 141.54

44.91 40.17 94.14 20 24 52 1T10.8 -35.01 35.80

137.32 30.64 35.22 13 38 15 3140.3 -3.82 131.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SOT 3623.3 SGR 261.9 SO3 885.5 ST 1290.0 SR E17.O Ss 815.8

RRT -.6509 RI_ .6382 RTF -.9389 CRY 0.T343 CR3 -.3785 CST .9047

3833,7 R23 -.0331 R13 .939D LSA 1503.2 MSA 341.E SSA 19.8

$61 388T.7 $62 213.7 THA ITT.24 EL1 1299.6 EL2 148.2 ALF 172.87

LAUNCH DATE NOV 6 1964 FLIGHT TIN( 212.00 AUIYAL DATE JUN 6 1965

HELIOCENTRIC CONIC

RL 148.14 LAL .00

RP 838.T6 LAP .60

RC 178.838 6L 17.31

PLANETOCENTRIC CONIC

C3 16.749 VHL 4.093

LNCH AZNTN LINCH TIME

80.OO 18 ZO 11

80.DO 10 59 43

100.00 1T 5T 40

100.00 12 4 48

110.00 19 39 41

110.00 1R 39 R3

DIFFERENTIAL C_RRECTIOM8

TO[ .8181 TRA-2.OGR5 TC3 2.5202 2AU .5885

ROE -.14T0 RRA .0448tK3 -.2196 FAU .13654

FOE -.RR4R FflA 3.1T§t FCS-T.1808 6SIP 13168

ROE .8334 RRA E.0699 8C3 E.5298 FSP E032

DISTANCE 511.525 EARTH TO MARS

LOL 48.85 YL 35.607 GAL -3.85 AZL 87.66 HCA 183.57 SNA 20O.&7 ECC .26814 [MC 2..f_6 Vl 50.012

LOP 210.21 VP _1.202 RAP 11.09 AZP 92.05 TAL 341.80 TAP 145.57 RCA 146.58 APO 254.$4 V2 23.007

GP -1.00 ZAL 116.58 2AP 180.24 (TS 181.35 Z/de |60.51 EYE 358.02 ZAC 69.01 ETC 255.88 CLP 160.26

OLA 22.38 R&L 173.21RAD 8587.7 VEL 11.753 PTH 2.07 VHP E.30O DPA -4.00 RAp 189.67 (CC 1.2757

k-I TIME INJ LAY INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

E95T.04 -28.18 93.30 39.58 87.06 1T 8 28 2357.0 -26.29 84.64

4038.T7 -5.33 142.63 33.08 62.15 12 8 56 3432.8 -9.02 155.89

2848,23 -ER.RT 70.81 3R.84 88.91 18 41 58 2042.2 -29.71 61.4_

3822.82 -3.85 148.36 32.24 80.33 13 8 28 3822.8 -7,?7 139.79

23_J3.54 -34.02 45.90 36.54 93.56 20 18 25 1723.5 -33.15 $6.77

3714.27 -.33 135.96 30.04 55.62 15 41 18 3114.3 -4.81 129.74

M|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 3649.2 _ 280.Q SO5 655.6 ST 1277.3 SR 2OR.T SS 621.9

flflT -.6616 RIB r .6TT8 RTF -.9413 CRT -.7411CRS -.3622 CST .8927

SG6 3659.5 R23 -.0348 R15 .9414 LSA 1491.E MSA 354.6 SSA 18.4

SGI 3854.1 SG2 202.4 THA 1T?.11 EL1 1286.5 EL2 137.8 ALF 173.08

LAUNCH DATE NOV 9 11H_4 FLIGHT TIME 214.00 ARRIVAL DATE JUN 11 1965

HELIOCENTRIC CO41C

RL 148.16 LAL .00

lip R3R.4T LAP .31

RC 1TR.R51 GL ti.tt

PLAN(TOCENTRIC C_NIC

C3 14.891 K 4.ON

I.JACH AZlATH i.NCM TIN[

R0.00 19 10 15

R0.00 11 6 31

100.00 1T 46 3

1DO.DO 11 50 13

110.OO IR 32 46

110.00 11 43 6

OIFI_R(NTIAi. C_RECTiONR

M .SON TRA-2.04OSTCS t.6084 BAU .5690

ROE -.1S98 lIRA .046T RCS -.2355 FAU .|4376

-.8316 IqlA S.8335 FCS-T.SSRS BliP 13408

004[ .3948 IRA 2.045| KS 2.S12T FlIP 2143

DISTANCE 514.950 EARTH TO MARS

I._ 46.65 VI. 33.56T GAl. -3.72 AZL 87,84 HCA 164.52 IMA loo.66 ECC .26548 INC 2.1577 vl 30.072

LOP 2Jt.1T VIP 21.1T4 GAP 10.62 AZP 92.06 TAIL 342.14 TAP 146.66 RCA t46.66 APO 252.85 V2 23.040

GF -1.09 ZAt. 115.94 2AP 159.32 ET$ 121.46 ZAE 160.92 £TE 357.83 ZAC 88.98 ETC 255.87 CLP 159.55

OI.A 22.OO RAL 172.61RAD 6587.7 VEL 11.733 PTH 2.0T VHp 6.160 DFA -4.1T RAP 189".85 ECC 1.2681

L-| TIN( IMJ LAT INJ LX_AG INJ RT ARC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

too0.30 -ES.00 e5.0t S6.n 26.21 86 56 84 2360.5 -28.31 86.35

3996.60 -8.42 160.59 32.3T 62.)7 12 15 8 3396.6 -10.13 153.81

2661.25 -29.94 TI.IMI 56.96 66.14 12 53 25 2062.0 029.78 42.87

3790.58 -4.64 144.59 11.73 60.46 13 lS 35 3190.4 08.83 137.97

235T.33 -34.07 46.27 38,64 92.93 IO 11 46 1737.5 -33.R9 37.82

_T.TT -I.34 154.52 n.49 55.84 13 44 36 3087.8 -5.01 1RR.35

MID-CoURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 3678.8 ILR 220.0 DOS _lT.8 ST 425_.0 8R 165.8 85 k£9.3

RRT -,TSI_ _ .T123 flTF -.9413 CRT -.T403 CU -.3425 CST .R834

_188.3 R_ -.0445 RIS .6424 LRA 14T2,4 NRA 364.3 $$A 1T.S

8GS _ITT,6 868 121.6 THA IT6.68 EL| 1263,5 ELI 150.6 ALF 1T3.55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 9 1864

HELIOCENTRIC C(_IIC

RL 148.16 LAL .00

RP 238.14 LAP .$5

RC 181.513 GL 18.63

PLANET(_ENTRIC CONIC

C3 15.864 YHL 3.883

LNCH AZMTH LNCH TIN[

90.00 18 59 66

90.00 11 14 7

10Do00 17 39 45

100.00 12 16 $9

110.00 19 25 39

110.00 12 47 14

FLIGHT TIM( 216.00

DISTANCE 518.400

LOt. 46,63 VL 33.529 GAL -3.61 AZL 87.8Z HCA

LOP 212.12 VP 21.149 GAP 10.14 AZP 92.11 TAL

GP -1.18 ZAL 115.30 ZAP 158.78 ETS 161.60 ZA(

ARRIVAL DATE JUN 15 1965

EARTH TO MARS

165.48 SMA 198.8g ECC .26223 INC 2.1787 Vl 30.072

342.47 TAp 147.$5 RCA 146.73 APO 251.04 v2 23.073

161.56 ET( 357.63 ZAC 88.93 ETC 255.87 CLP 158.81

OLA 23.61 RAL 172.43 RAO 6567.6 VEL 11.715 PTH 2.06 VHP

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH 1NJ TIME

3006.66 -27.93 96.91 38.23 85.27 16 49 42

$958.36 -7.68 158.42 32.15 62.68 12 20 6

2683.72 -29.78 73.29 38.37 87.29 18 24 29

3756.54 -6.07 142.71 31.27 60.67 13 19 15

2352.41 -34.12 48.15 38.39 92.23 20 4 52

3660.61 -2,38 133.16 28.99 55.89 13 48 15

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .5529 TRA-2.O041 TC3 2.8984 BAU .5747 SGT 3892.7 SGR 281.9 963 720.9

ROE -.1271RRA .0889 RC3 -.2461FAU .14949 RRT -.7967 _ .7890 RTF *.9437

FOE -.2115 FMA 3.3282 FC3-8.1578 BSP 13480 S_8 3906.9 fl25 -.0S28 R13 .9438

BDE .5674 BflA 2.0049 BC3 2.7096 FSP 2252 SGI 3898.7 $62 180.7 THA 176.81

LAUNCH DATE NOV 9 1964 FLIGHT TIN( 218,00

HELIOCEMTRIC CCN|C DISTANCE 521.875

RL 148.16 LAL .00 LOL 46.63 VL 33.492 GAL -3.51AZL 87.80 HCA 166.44 StlA

RP 287.81 LAP .52 LOP 213.08 VP 21.128 GAP 9.68 AZlP 92.14 TAL 342.81 TAp

RC 188.786 GL 19.07 GP -1.29 ZAL 114.66 ZAp IS8.03 (TS 181.75 ZAE 162.23 ETE

PLANETOCENTRIC CONIC

C3 15.468 VML 3.983 OLA 24.26 RAL 172.0t RAO 8867.8 V(L 11.898 PTH 2.D8 VHP

LNCH AZMTH LNCM TIN( L-I TIN( INJ LAT INJ LGNG INJ RT A$C INJ AZNTH

90.00 15 48 1 3036.22 -27.77 99.08 37.80 84.21

90.00 11 22 44 3917.37 -8.98 158,08 31.80 63.02

100.00 17 29 50 2707.93 -29.69 75.09 37.78 88.35

100.00 12 ZS SG 3720.87 -7.25 140.73 30.88 60.92

110.00 19 18 10 2569.00 -34.t8 49.44 37.98 91.47

110.00 12 51 45 3632.59 -3.45 131.89 28.54 55.97

6.024 DpA -4.35 RAp 190.02 ECC 1.2611

PO CST TIM INJ 2 LAT INJ 2 LONG

2406.7 -28.31 88.27

5558.4 -11.29 151.60

2083.7 -29.84 64.49

3156.5 -9.93 136.06

1752.4 -$3.43 38.98

3060.6 -6.84 126.91

ORBIT DETERMINATION ACCURACY

37 1236.0 SR 184.9 SS 887.3

CRT -.7465 CRS -.3290 CST .8722

LSA 1456.4 MSA 376.2 88A 16.4

EL1 1243.8 EL2 122.2 ALF 178.57

DIFFERENTIAL C_RRECTION8 NID-COQRSE EXECUTION ACCURACY

TOE .5265 TRA-1.9865 TC3 2.7948 BAU .5805 IGT 3_10.9 Sr, R 288.3 SG3 755.8

ROE -.1176 RflA .0830 RC3 -.262| FAU .15538 RflT -.8044 RRF .7982 RTF -.9453

FOE -.1638 FflA 3.4098 FC3-8.6954 BSP 13511 SSB 3921.4 R23 -.0812 R13 .9454

BDE .5395 8RA 1.9675 8C3 2.8071FSIP 2370 8G1 3917.7 $G2 169.8 THA 176.62

ARRIVAL DATE JUN 15 1965

EARTH TO MARS

198.16 ECC .25917 INC 2.2052 vl 30.072

149.24 RCA 146.80 APO 249.51 vZ 28.106

357.34 ZAC 88.87 ETC 255.86 CLP 158.06

5.891 DpA -4.54 RAP 190.16 ECC 1.2546

INJ TIN( PCJ CST TIM INJ 2 LAT INJ 2 LONG

16 38 37 2436.2 -28.28 90.43

lZ 28 2 3317.4 -12.51 149.20

18 14 58 2108.0 -29.88 66.29

13 25 37 3120.9 -11.06 134.03

19 57 39 1769.0 -38.57 40.25

13 52 18 $032.6 -7.89 125.42

ORBIT DETERMINATION ACCURACY

ST 1217.1 SR 174.1 S8 847.1

CRT -.7565 CRS -.3157 CST .8576

LSA 1440.5 MSA 582.4 8SA 15.1

EL1 1224.3 EL2 113.2 ALF 178.77

LAUNCH DATE NOV 8 1864 FLIGHT-TIN( 220.00 ARRIVAL DATE JUN 17 1985

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP 237.48 LAp .48

RC 186.049 GL 19.55

PLANETOCENTRIC CONIC

C 3 15.103 VHL 3.686

LNCH AZMTH LNCH TIME

80.OO 15 SS 18

90.00 11 32 43

100.00 17 19 7

100.00 12 31 30

110.00 19 10 19

110.00 12 56 47

DISTANCE 525.371 EARTH TO MARS

LOt. 46.63 VL 33.457 GAL -3.42 AZL 87.77 HCA 167.40 SMA 197.46 ECC .25625 IMC 2.2312 Vl 30.072

LOP 214.04 VP 21.109 GAP 9.22 AZP 92.18 TAL 543.14 TAp 150.53 RCA 146.86 APO 248.06 V2 23.140

;p -1.42 ZAL 114.02 ZAp 157.25 ETS 181.94 ZAE 162.93 ETE 556.96 ZAC 88.79 ETC 255.86 CLP 157.29

OLA 24.93 RAL 171.71RAD 8567.8 VEL 11.683 PTH 2.05 VHP 5.760 DPA -4.73 RAP 190.28 ECC 1.2486

L-I TIN( IMJ LAT INJ LONG INJ RT ASC IMJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3070.23 -2T.S| 101,SI 38,99 83.00 16 26 23 2470.2 -28.19 98.91

3872.&2 -10.33 153.51 31.54 83.49 12 37 15 3272.6 -IS.81 146.56

2735.25 -29,$5 77.11 37,22 85.30 18 4 42 2135.3 -29.89 68.$2

3882.83 -8.51 138.80 30.$7 61.24 13 32 53 3082.8 -12.28 131.84

2387.36 -34.18 50.88 37.42 90.62 19 50 6 1767.4 -33.71 41.68

3603.49 -4.55 130.17 28.15 56.08 15 56 51 5003.5 -8.98 123.87

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACy

TOE .4950 TRA-1,SS27 TC3 2.8703 8AU .5835 _T 3924.8 SC_ 293.4 SG3 792,2 ST 1194.0 SR 163.0 SS 859.0

RDE -.1080 RRA .0710 RC3 -.2801FAU .16146 flRT -.8388 RflF .8357 RTF -.9463 CRT -.7668 CR8 -.S054 CST .8435

FOE -.1084 FRA 3,4_5_F_3-t.2555 B_P 13632 S&8 3935.7 R23 -.0745 flt_ .9465 LSA 1422.6 MSA 407.8 SSA 13.9

80( .5067 BRA 1.9840 8C3 2.6899 FSP 2496 SGI 3932.5 SG2 159.4 THA 176.41 ELI 1200.6 ELI 104.1 ALF 173.98

LAUNCH DATE NOV 9 1964 FLIGHT TIN( 222.00 ARRIVAL OATE JUN 19 1965

HELIOCENTRIC CONIC DISTANCE 522.890 EARTH TO MARS

RL 148.16 LAL .DO LOL 46.63 VL $3.424 8AL -$.32 AZL 87.74 HCA 188.38 SMA 196.80 E_C ,25346 INC 2.2643 vl 50.072

fir 237.15 LAp .48 LOP 215.00 V1P 21.0J3 GAP 8.78 AZP 92.22 TAL 343.47 TAp 151.82 RCA 146.92 APO 248.69 v2 23.174

RC 188.800 GL 20.08 GP -1.$7 ZAL 1t3.38 ZAp tN.46 ETS 182.15 ZAE 163.87 ETE 356.45 ZAC 88.66 ETC 255.88 CLP 156.50

PLANETOCENTRIC CONIC

CS 14.788 VML S.848 DLA 25.63 RAL 171.37 RAID 6587.8 VEL 11.868 PTH 2.D5 VHP 5.633 DpA -4.84 RAP lgO. $7 [CC 1.2430

LNCH AZMTM LNCH TIN( L-I TIM( INJ LAT INJ _ INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 20 39 $110.49 -_7.14 104.40 38.39 81.60 16 12 30 2510.5 -28.02 95.85

90.00 11 44 37 3822.35 -11.84 150.59 31.40 64.09 12 48 20 3222.3 -15.23 143.55

100.00 17 7 19 2788.80 -29.38 78.41 38.71 84.10 17 53 26 2166.6 -29.86 70.65

100.00 12 40 _ 3641.47 -9.85 136.67 30.38 61.64 13 41 20 3041.5 -15.57 129.45

110.00 19 I 58 2407.92 -34.18 52.48 37.02 89.67 19 42 6 1807.9 -38.85 43.25

110.00 13 2 29 5572.82 -5.71 128.58 27.85 56.24 14 2 2 2972.9 -10.11 122.23

DIFFERENTIAL C_qRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .A653 TRA-t.81H_ TC3 2.9870 BAU .5888 S4;T 3835.1 SGR 304.1 $63 830.2 ST 1171.0 8R 152.0 88 873.6

ROE -.0988 RRA .0799 RC3 -.3010 FAU .18777 RRT -.8708 RRF .8700 RTF -.9476 CRT -.7833 CRS -.2999 CST .8289

FD( -.0448 FRA S.5868 FC3-9.8348 8SiP 15704 _ 3848.8 R23 -.0890 R13 .9479 LSA 1405.3 MSA 427.3 SSA 12.6

BO( .4755 8HA 1.8885 9C3 2.9723 FSP 2633 $6t 3844.0 $62 t49.3 TMA 176.15 EL1 1177.1 EL2 94.0 ALF 174.16
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE N_V g lgG4

HEL10¢ERTR|C CC_ilC

RL 148.16 LAL .00

RP 238.81 LAP .45

RC 190.540 6L 20.62

PLANETOCENTRIC CONIC

C3 1A.485 VHL 3.805

LNCH AZNTH LNCH TIME

90.00 15 3 20

90.00 11 59 31

100.00 18 54 1

100.00 12 51 31

110.O0 18 52 58

110.00 13 9 3

FLIGHT TIN( 224.00 ARRIVAL DATE JUN 2! 1965

DISTANCE 532.429 EARTH TO NARS

LOL 48.63 VL 33.3gl GAL -3.23 AZL 87.70 HCA 169.32 SMA 196,18 ECC .25078 INC 2,3024 VI 30.072

LOP 215.96 yp 21.080 GAP 8,31 AZP 92,28 TAL 343.79 TAp 153.11 RCA 146.98 APO 245.38 V2 25.209

GP -1.75 ZAL 112.74 ZAP 155.63 ETS 182,41 ZAE 164.44 ETE 355.78 ZAC 88.53 ETC 255.85 CLP 155.89

OLA 26.57 RAL 171.07 RAD 6587.6 VEL 11.855 PTH 2,05 VHP 5.509 DPA -5.17 RAp 190.4A ECC 1.2381

L-X TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3160.30 -26.80 107.95 35.80 79.90 15 56 0 2560.3 -27.72 99.46

3763.32 -13.57 147.12 31.42 64.91 13 2 14 3163.3 -1_.$4 139.97

2803.49 -29.07 82.12 36,23 $2.70 17 40 44 2203.5 -29.77 73.39

3595.38 -11.33 13"3.$4 30.27 62.15 13 51 27 2995,4 -14.97 126.7A

2451.28 -34.16 54.31 36,68 88.59 19 33 29 5831.3 -33.98 45.07

3540.34 -6.$4 125.84 27.63 _S.44 14 8 4 2940.3 -11.31 120.46

DIFFERENTIAL C_RRECTIONS

TOE .A390 TRA-1.8582 TC3 3.0403 8AU .5913

ROE -.0890 RRA .0895 RC3 -.3264 FAU ,lY452

FOE .0182 FRA 3.6730 FC-10,4827 8SP 13677

BOE .4479 BRA 1.8603 BC3 3.0577 FSP 2755

LAUNCH DATE NOV 9 198A

HELIOCENTRIC C(_iIC

RL 148.16 LAL ,OO

RP 234.48 LAP .40

RC 192.788 GL 21.25

pLAN_TOCENTRIC CONIC

C3 14.195 VHL 3.768

LNCN AZMTH LNCH TIN(

90.00 14 40 55

90.00 12 19 47

100.00 18 30 24

100.O0 13 5 1

110.00 16 43 T

110.O0 13 16 45

OIFFERENTIAL C(_RECTI(_IS

TOE ,4136 TRA-I.818T TC3 3.118R BAU .5955

ROE -.0795 RRA .100§ RC3 -.3571 FAU .18284

FOE .0550 FRA 3,7838 FC-11.1142 8SP 13616

SO( .4212 8RA 1.8215 BC3 3.1393 FSP 2851

HID-COURSE ExECuTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3943,1 SGR 319.8 SG3 870,4 ST 1149.E SR 141.6 SS 889.2

RRT -.8986 RRF ,9009 RTF -,$487 CRT -.8078 CRS -,3105 CST .8092

SG8 3956.0 R23 -.1079 R13 ,9490 LSA 1390.2 NSA 445.7 SSA 11.4

$461 3955.8 $62 140,0 THA 175.83 ELI 1155.0 EL2 83.1 ALF 174.29

FLIGHT TIN( 228.00 ARRIVAL DATE JUN 23 1965

DISTANCE 535.989 EARTH TO MARS

LOL 45.63 VL SS,351 GAL -3.14 AZL 87.85 HCA 170.29 SMA 195.58 ECC .24823 INC 2.3483 VI 30.072

LOP 215.93 VP 21.070 GAP 7,87 AZP 92.32 TAL 344.10 TAP 154.39 RCA 147.04 APO 244.13 V2 23.244

GP -1.97 zAL 112.09 ZAP 154.78 ETS 182,78 ZAE 165.24 ETE 354.85 ZAC 88.35 ETC 255.85 CLP 154.85

DLA 27.17 RAL 170.60 RAD $587,8 VI[L 11.$44 PTH 2.04 VHp 5.387 DPA -5.42 RAp 190.47 ECC 1.2336

L-I TIME INJ LAT INJ L_NG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LOnG

3227.24 -25.71 112,$5 35,17 77.71 15 34 44 2627.2 -27.15 10A.27

3565.05 -15.70 142.82 31,$0 SS,13 13 21 15 3085.1 -18.79 135.31

2548.57 -28.63 85.40 35.79 81.03 17 25 53 2248.8 -29.58 76.72

5541.95 -13.01 130.57 30.36 62.85 14 4 3 2942.0 -16.55 125.56

2438.33 -34.09 56.42 38.44 67.34 19 24 5 1858.3 -34.08 47.17

3504.95 -6.27 124,96 27.55 55.71 14 15 12 2905.0 -12.59 118.53

NID-COUR$1[ (xECUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3947.7 SGR 341.3 SG3 912.5 ST 1127.2 SR 131.6 SS 908.0

RRT -.8220 RflF ,9273 flTF -.9499 CRT -,8401CRS -.3344 CST .7898

SGI! 3862,5 RE3 -.130_ R13 .9502 LSA 1376.2 MSA 466.9 SSk 10.2

SGt 3960.3 SGE 131.7 THA 175.44 EL1 1132.6 EL2 71.1 ALF 174,37

LAUNCH DATE NOV g 1864

HELIOCENYRIC CONIC

RL 148.16 LAL .DO

RP Z3S.12 LAP ,57

RC 194.983 GL 21.9G

PLANET(_ENTRIC CONIC

C3 13.962 VHL 3.757

LNCH AZNTH LNCN TIME

90.00 14 3 53

90.00 12 55 8

IO0.OO 18 18 52

100.00 13 22 50

110.00 18 32 I

110.00 13 26 11

FLIGHT TIM( 228.00 ARRIVAL DATE JUN 25 1965

DISTANCE 539.567 EARTH TO MARS

LOt. A6.63 VL 33.33! GAL -3.08 AZL 87.59 HCA 171.28 SHA 195.02 ECC .24578 INC 2.4063 vl 30.072

LOP 217.90 VP 21.082 GAP 7.43 AZP 92.38 TAL 344.41 TAp 155.67 RCA 147.09 APO 242.95 V2 25.2Y9

GP -2.24 ZAL 111,45 ZAP 153.91 ETS 183,11 ZAE 166.07 ETE 353.65 ZAC 88.12 ETC 255.65 CLP 154.00

OLA 28.05 RAL 170.59 RAD 8557.5 VEL 11.634 pTH 2.04 VHP 5.269 DPA -5.71 RAp 190.46 ECC 1.2Z98

L-[ TIME INJ LAT INJ LO_iG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3342.38 -23.80 120.54 34.25 74.19 14 59 35 2742.4 -Z5.7A 112.41

3565.61 -18.91 135.07 32.48 66.53 13 54 34 2965.8 -21,87 127.A8

2907,19 -27.94 89.$2 35.35 78.91 17 T 20 2307.2 -29.18 81.03

3478.03 -15.02 128.71 30.69 63.65 14 20 46 2676.0 -18.42 119.56

2490.47 -33,96 56.92 36.29 85.87 19 13 31 1890.5 -34.18 49.68

3465.51 -9.74 122.65 ET,S2 57.07 14 23 58 2565.5 -14.01 116.35

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3769 TRA-l.T888 TC3 3.1581 BAU ,5940 SGT 3944.8 SGR 368.2 SG3 955.1 ST 1099.2 SR 121.4 SS 938.9

ROE -.0866 RRA .11A2 RC3 -,5920 FAU .18884 RRT -,9400 RRF .9457 RTF -.9507 CRT -.8773 CRS -,3677 CST 7664

FOE .1904 FflA 3.8847 FC-11,T092 BSP 13805 SGB 3962.0 R23 -,1567 R13 .9511 LSA 1363.8 NSA 494.4 SSA 8.8

BDE .3832 8RA 1.7923 6C3 3.1523 FSP 3065 SG1 3960.0 SG2 125,5 THA 174.97 ELI 1104.3 EL2 58.0 ALF 174.45

LAUNCH DATE NOV 9 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CONIC DISTANCE 543.163 EARTH TO MARS

RL 148.16 LAL .DO LOt. 45.63 VL 33.303 GAL -2,98 AZL $7,52 HCA 172.24 SMA 194.45 _CC .24345 INC 2.4767 V1 30.072

RP 235.77 LAP ,33 LOP 218.68 VP 21,057 GAP 7,00 AZP 98,45 TAL 344.71 TAP 156.95 RCA 147.14 APO 241.83 V2 23.315

RC 197.185 GL 22.19 SIP -2,38 ZAL 110.79 ZAp 153.00 ETS IS3.60 ZN[ 166.92 ETE 351.95 ZAC 87.61 ETC 255.84 CLP 153.12

PLAN[TOCENTRIC CONIC

C3 13.771 VHL 3,711 DLA 29.02 RAL 170.44 RAD SS&T,5 VEL 11.$26 PTH 2.04 VHP 5,153 DPA -6.OS RAP 190.40 ECC 1.2266

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

83.36 12 34 O $625.65 -22.13 140.85 33,34 70"._3 13 34 29 3028.6 -24.55 133.07

96.64 14 23 52 3273,29 -22,12 114.90 33.33 70.71 15 18 25 2673.3 -24.54 107.02

100.00 15 50 47 2994.29 -26,65 95.77 34.82 75.92 16 40 42 2394.5 -25.32 87.36

IO0.O0 15 49 46 3_82.88 -17,74 I81.12 31.47 65.54 14 46 9 2782.9 -20.89 113.'P5

110.00 18 19 2 2530.07 -33.73 SI.99 36.87 84.07 lg I 12 1930.1 -34.15 52.77

110.00 15 38 1 3415.86 -11.41 180.35 27.93 57.56 14 35 1 2519.9 -15.81 113.79

OIFF(R(NTIAL CCNR(CT|ON$ NIO-COURS£ EXECUTION ACCURACY ORBIT 0(TERNINAT[ON ACCURACY

TOE .3508 TRA-1,7489 TC3 3.2160 BAU .59T5 SGT 3840,3 SGR 405.2 SG3 1001.0 ST 1075.5 SR 115.8 SS 967.S

ROE -.0583 RRA .1299 RC3 -.4356 FAU .19704 RRT *.8535 RRF .9856 RTF -.9515 CRT -.g25A CRS -.4396 CST .7442

FOE .2622 FRA 3.9856 FC-12,3874 BSP 13705 _ 3881.4 R25 -.1906 R13 .9521 LSA 1355,2 NSA 519.2 SSA 7.G

ROE .3556 BRA 1.7557 8C3 5.2457 FSP 3201 $61 3959.5 SG2 128.4 THA 174.55 EL1 IDSO.7 EL2 42.9 ALF 174.40
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUHCH DATE NOV g |964

HELIOCENTRIC COHIC

RL 146.16 LAL .DO

RP 235.42 LAP .30

RC 196.$72 GL 23.79

PLAHETOCENTRIC C04MIC

C$ 13.SS2 VHL 3.692

LNCH AZMTH LNCH TIME

76.20 12 1 27

100.60 14 $6 6

79.20 12 1 27

100.00 14 58 6

110.00 18 2 $5

110.00 IS 53 48

FLIGHT T|M( 232,00 ARRIVAL DATE JUN 29 1965

01STANCE 546.778 EARTH TO MARS

LOL 46.63 VL 33.276 GAL -2.90 AZL 87.43 HCA 173.21 SMA 193.97 ECC .24122 1NC 2.5686 vl 30.072

LOP 219.85 Vp 21.064 GAP 6.38 AZP 92.55 TAL 345.01 TAp 158.22 RCA 147.18 APO 240.76 V2 23.351

GP -3.01 ZAL 110.13 ZAP 152.08 ETS 184.22 ZAE 167.77 ETE 349.S1 ZAC 87.40 ETC 255.84 CLP 162.21

DLA 30,15 RAL 170.40 RAD 6567.5 VEL 11.620 PTH 2.04 VHP S.041 DpA -8.48 RAp 190.28 ECC 1.2243

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TZM IHJ 2 LAT INJ 2 LONG

3730.22 -23.00 148.82 33.46 69.95 13 3 37 3130.2 -25.52 140.91

3167.30 -22.99 107.39 33.46 89.94 15 48 53 2567.3 -25.51 99.48

3750.22 -23.00 148.82 33.46 69.95 13 3 37 3130.2 -25.52 140.91

3187.30 -22.99 107.39 33.46 89.94 15 48 53 2567.3 -25.51 99.48

2581.53 -33.29 85.94 36.40 81.76 18 45 57 1961.5 -34.07 56.79

3363.98 -13.44 117.31 28,58 38.27 14 49 52 2764.0 -17.53 110.60

DIFFERENTIAL CatRECTIONS

TOE .3183 TRA-1.7149 TC3 3.2403 8AU .3974

ROE -.0462 RRA .1503 RC3 -.4962 FAU .Z0477

FOE ,4099 FRA 4.1123 FC-15.0044 BSP 13736

ROE .3216 RRA 1.7214 BC3 3.2781 FSF 3377

MID-COURSE EXECUTI(_i ACCURACY ORBIT DI[TERMINATION ACCURACY

SGT 3989,2 $GR" 4GO.S SG$ 1047.8 ST 1049.5 SR 108.7 8S 1011.1

RRT -.9626 RRF .9781 RTF -.9522 CRT -.9224 CRS -.5417 CST .7185

SG8 3958.1 fl23 -.2257 R13 .9330 LSA 1354.0 MSA 549.7 SSA 6.4

_1 3954,2 _2 124.0 THA 173.58 ELI 1054.8 EL2 25,2 ALF 174.25

LAUNCH OATE NOV 9 19_ FLIGHT TIN[ 234.00 ARRIVAL DATE JUL I 1965

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP 235.06 LAP .2T

,RC 201.544 GL 25.05

PLANI[TOCENTR|C CON|C

C3 16.568 VHL 3.883

LNCH AZMTH LNCH TIME

75.60 11 35 56

104.40 13 22 30

75.60 11 33 56

104.40 15 22 30

110.00 17 40 47

110.00 14 16 49

DISTANCE 550.409 EARTH TO MARS

LOL 46.63 VL 33.250 GAL -2.82 AZL 87.31HCA 174.t9 SI4A 193.49 ECC .23909 INC 2.6912 Vl 30.072

LOP 220.83 VP 21.054 GAP 6.16 AZP 92.68 TAL 345.30 TAp 159.49 RCA 147.23 APO 239.75 V2 23.387

GP -3.60 ZAL 109.43 2AP 151.07 ETS 183.06 ZAE 168.61ETE 345.93 ZAC 86.83 ETC 255.83 CLP 151.27

DLA 31.49 RAt. 170.51RAO 6567.5 VEL ll.GS7 PTH 2.04 VHp 4.933 DpA -7.04 RAp 190.08 (CC 1.2233

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3811.29 -24.01 155.32 33.90 68.98 12 39 27 3211.3 -26.65 147.38

3084.11 -23.99 101.55 33.90 68.96 16 13 54 2484.1 -26.64 93.62

3811.29 -24.01 135.32 33.90 68.98 12 39 27 3211.3 -28.65 147.38

3084.11 -23.99 101.53 33.90 88.96 16 13 54 2484.1 -26.64 93.62

2854.35 -32.45 71.47 36.68 78.80 18 25 2 2054.5 -33.68 62.45

5288.84 -16.08 113.10 29,83 59.42 15 11 38 2688.8 -20.02 106.19

MID-COURSE EXI[CUTIGN ACCURACY ORBIT DETERMINATIOq ACCURACY

SGT 3912.7 SGR 333.7 963 1096.6 ST 1023.4 SiR 109.8 SS 1063.1

RflT -_9_77 RRF .9888 RTF -.9526 CRT -.9986 CRS -.6754 CST .6935

Sf_ 3948.9 223-.2534 R13 .9538 LSA 1361.6 MSA 579.1 SSA 5.2

SGI 3946.6 SG2 133.3 THA 172.47 ELI 1029.2 ELI 5.9 ALF 173.89

DIFFERENTIAL CORRECTIONs

TOE .2860 TRA-1.8788 TC 3 3.2498 BAU .5985

ROE -.0323 RRA .1787 RC3 -.573_ FAU .21325

FOE .5547 FRA 4.6408 FC-13.8091 BSP 13728

ROE .2878 9RA !.8881 BC3 3.3000 F_P 3540

LAUNCH DATE NOV 9 1964

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP 234.71 LAp .24

RC 203.689 GL 26.71

PLANETOCENTRIC CON1C

C3 13.611 YHL 5.689

LNCH A2MTM LNCH TIME

71.91 It tt S1

108.09 15 49 28

71.91 1t 12 3t

109.09 19 48 26

110.00 1T 2 17

110.00 14 $8 10

FLIGHT TIME 236.00 ARRIVAL DATE JUL 3 1965

DISTANCE 554.057 EARTH TO MARS

LOL 46.93 VL 33.226 GAL -2.73 AZL 87.14 HCA 175.18 SMA 193.03 ECC .23706 INC 2.8632 vl 30.072

LOP 221.61 Vp 21.038 GAP 5.75 AZP 92.85 TAL 345.58 TAp 160.75 RCA 147.27 APO 238.78 V2 23.424

GP -4.43 ZAL 108.69 ZAP 150.01 ETS 186.24 ZA( 169.38 ETE 340.48 ZAC 86.03 ETC 255.62 CLP 150.31

OLA 53.20 RAL 170.87 RAD 6567.5 VEL 11.819 PTH 2.04 VHP 4.829 DpA -7.8D RAP 1JL9.75 ECC 1.2240

L-I TINI[ INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST T_M INJ 2 LAT INJ 2 LONG

3844.68 -23.22 191.73 34.85 6T.S$ 12 17 39 3288,3 -28.02 153.76

3008.58 -_.21 96.32 34.84 67.85 18 38 34 2408.6 -28.01 88.35

3888.28 -23.22 161.73 34.85 67.86 12 17 39 3288.3 -29.02 153.76

30_.38 -25.21 96.3_ 34.84 87.85 16 38 34 2408.6 -28.01 86.35

2791.93 -30.34 80.80 38.99 73.45 17 48 39 2161.9 -32.31 72.14

3182.92 -20.29 105.76 32.33 61.88 15 50 53 2562.9 -23.89 96.46

DIFFEREHTIAL C(:RRECTION6

TOE .2567 TRA-1.6396 TC3 3.2382 BAU .6021

ROE -.0154 RRA .2132 RC3 -.8808 FAU .22258

FOE .7230 FRA 4.5702 FC-14.1572 2SP 13595

BIDE .2572 DRA 1.6536 BC3 3.3090 FSP 367&

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3889.8 S_R 639.8 SG3 1146.8 ST 998.8 SR 122.0 SS 1125.8

RRT -.9698 RRF .9925 RTF -.9529 CRT -.9763 CRS -18100 CST .6665

3941.9 223 -.2745 R13 .9546 LSA 1381.2 MSA 610.0 SSA 4.1

SG1 3938.9 SG2 154.0 THA 170.92 EL1 1005.9 ELI 26.2 ALF 173.19

LAUNCH DATE NOV 9 1984 FLIGHT TIME 238.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CONIC DISTANCE 557.72|

RL 148.16 LAb .00 L(X. 48.$3 VL 33.202 GAL -2,68 AZL 86.87 HCA

RP 234.35 LAP .tl L(_ 222.80 VP 21.060 GAP 5.54 AZP 93.12 TAL

RC 205.83? _ L_.O? DIP -5.99 ZAL t07.85 ZAP 148.83 ETS 188.00 ZAE

PLAN[TOCEHTMIC CONIC

C3 13.656 VHL 3.722 DLA 35.50 RAL 171.67 RAO 8387.5 VEL tl.629 PTH

LNCH AIq4TH LI_H TIME L-I T|ME INJ LAT INJ LGNG INJ fit ASC

67.63 10 50 34 3969.69 -26.76 188.84 36.71

112.37 16 17 6 2934.96 -26.75 91.30 36,70

67.63 10 50 34 5969.69 -28.76 168.84 36.71

112.37 16 17 6 2934,96 -28.75 91.30 36.70

67.63 10 50 34 3969.69 -26.76 168.84 56.71

112.37 18 17 6 2934.96 -26.75 91.30 38.70

DIFFEREHTIAL C_RRECTIONS

TOE ._33 TRA-1.6032 TC3 3.1720 BAU .6075

flOE .0100 RRA .2896 RC3 -,8323 FAD .23117

FDE .9691 FRA 4.5402 FC-14.4437 2SP 13527

80E .2235 9MA 1.6257 8C3 3.2794 FSP 3849

EARTH TO MARS

178.18 _A 192.59 ECC .23612 INC 3.1259 vl 30.072

345.85 TAP 162.01 RCA &47.31 AlSO 237.87 V2 23.461

169.86 ETE 331.95 ZAC 84.80 ETC 255.79 CLP 149.30

2.04 VHP 4.733 DPA -8.93 RAP 189.20 ECC 1.2280

INJ AZMTM INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

65.75 11 56 43 3369.7 -29.80 160.85

83.73 17 6 1 233§.D -29.79 83.31

65.76 11 56 43 3369.7 -29.80 160.86

65,73 17 8 1 2335.0 -29,79 83.31

85.76 11 $6 43 3369.7 -29.80 160.85

63.73 17 6 1 2336.D -29.79 83.$1

ORBIT OETERNINATION ACCURACY

ST 974.8 $R 154.8 SS 1224.2

CRT -.8952 CRS -.9122 CST .6347

LSA 1433.0 MSA 647.4 SSA 3.0

EL1 gRd.6 EL2 68.3 ALF 1T1.87

MID-COURSE EXECUTION ACCURACY

SGT 3857.9 SGR 802.5 SG3 1195.8

RRT -.9700 RRF .M)G0 RTF -,9533

SGB 3940.5 R23 -.2833 213 .9562

SGI 3935.9 SG2 191.2 THA 188.$6

881



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH DATE NOV 9 1964 FLIGHT TIME 240.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CONIC DISTANCE 561.400 EARTH TO MAR S

RL 148.16 LAL .00 LOt. 46.63 VL 33.180 GAL -2.61 AZL 86.43 HCA 177.15 SMA 192.17 ECC .23327 INC 3.5673 Vl 30.072

RP 233.98 LAp .16 LOP 223.79 Vp 21.086 GAP 4.94 AZP 93.57 TAL 346.11 TAp 163.26 RCA 147.34 APO 237.00 V2 23.498

RC 207.958 GL 32.77 GP -7.81ZAL 106.79 ZAP 147.40 ETS 190_§0 ZAE 169.63 ETE 318.70 ZAC 82.72 ETC 255.74 CLP 148.25

PLANETOCENTRIC CONIC

C3 14.542 VHL 3.813 OLA 38.96 RAL 173.39 RAD 6567.6 VEL lt.659 pTH 2.05 VHP 4.652 DPA -10.63 RAp 188.24 ECC 1.2393

LNCH AZMTH LNCH TIME L-I TIME ZNJ LAT ]NJ LONG INJ RT ASC INJ AZIITH INJ TIME PO CST TIM ]RJ 2 LAT ]NJ 2 LONG

62.03 10 28 25 4065.50 -28.85 177.76 40.49 62.59 11 38 11 3465.5 -32.27 169.78

117.97 16 32 39 2860.49 -28.83 86.39 40.48 62.57 17 40 39 2260.5 -32.26 78.40

62.03 10 28 25 4065.50 -28.85 177.78 40.49 62.59 11 38 11 3465.3 -32.27 169.78

117.97 16 52 39 2860.49 -28.83 86.39 40.48 62.57 17 40 39 2260.3 -32.26 78.40

62.03 10 28 25 4065.50 -28.85 177.76 40.49 62.59 11 36 11 3465.5 -32.27 169.78

117.97 18 52 59 2680.49 -28.83 86.39 40.48 62.57 17 40 39 2260.5 -32.26 78.40

OIFFERENTIAL CORRECTIONS MIO-COUR_[ ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2017 TRA-1.3576 TC3 3.0409 BAU .8271 8GT 3811.8 SCdt 1080.5 8G3 1240.2 ST 935.0 8R 223.3 SS 1324.7

ROE .0484 RRA .3820 RC3-1.0756 FAU .24239 RRT -.9677 RRF .9979 RTF -.9526 CRT -.7926 CRS -.9649 CST .6048

FOE 1.2341 FRA 4.8661 FC-14.44,18 BSP 13258 SG8 3962.0 R23 -.2643 R13 .9879 LSA 1502.3 HSA 678.2 SSA 2.1

60( .2074 BRA 1.3991 6C3 3.2256 FSP 3849 SGI 3953.3 8G2 262.5 THA 164.59 EL1 971.6 EL2 133.9 ALF 169.29

LAUNCH OATE MOV 9 1964 FLIGHT TIM( 242.00 ARRIVAL DATE JUL 9 1965

HELIOCENTRIC C,CNIC

RL 148.16 LAL

RP 233.62LAp

.OO LOA- 46.63 VL 33.158 GAL

.15 LOP 224.78 VP 21.075 GAP

DISTANCE $68.099 EARTH TO MARS

-2.55 AZL 85.51 HCA 178.14 6HA 191.78 ECC .23131 INC 4.4768 vl 30.072

4.55 AZP 94.49 TAi_ 346.37 TAp 164.51 RCA 147.38 APO 236.18 V2 23.536

RC 210.080 GL 39.56 GP -12.12 ZAL 103.43 ZAP 145.15 ETS

PLANETOCENTflIC CONIC

C3 16.589 VHL 4.073 DLA 44.99 RAL 177.81 RAD 8567.7 VEL

196.46 ZAI[ 167.[5 ETE 300.17 Z AC 78.47 ETC 233.56 CLP 147.07

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IMJ LON6 INJ RT ASC INJ AZMTH INJ TIME

53.46 10 8 41 4195.50 -31.74 191.08 49.39 56.27 11 18 36

126.54 17 46 20 2789.89 -31.73 88.21 49.38 56.25 18 32 50

33.46 10 8 41 4193.30 -31.74 191.08 49.39 56.27 11 18 36

126.54 17 46 20 2789.99 -31.73 82.21 49.38 56.25 18 32 50

33.46 10 8 41 4195.30 -31.74 191.08 49.39 36.27 11 18 36

126.54 17 46 ZO 8789.89 -31.73 62.21 49.38 36.23 18 32 50

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .3145 TRA-1.4057 TC3 2.9480 9AU .7394 SGT 3712.2 Sr, R 1640.4 863 1233.4

ROE .0905 RflA .3190 RC3-1.5372 FAU .28667 RRT -.HSO RRF .9986 RTF -.9517

FOE 1.2670 FRA 4.4620 FC-13.9173 BSP 10420 _ 4038.3 R23 -.2663 RI3 ._637

BOE .3273 BRA 1.4985 BC3 S.3340 FSP 3016 _1 4039.1 SGZ 395.6 THA 136.67

11.748 PTH 2.07 VHP 4.817 DpA -14.66 RAp 186.20 ECC 1.2730

PO CST TIM INJ 2 LAX INJ 2 LONG

3593.3 -33.92 183.28

2189.9 -35.91 74.42

3593.3 -33.92 183.28

2189.9 -35.91 74.42

3593.5 -33.92 183.28

2189.9 -33.91 74.42

ORBIT OETERMINAT1ON ACCURACY

ST 931.1 SR 337.0 SS 1285.4

CRT -.6432 CRS -.9603 CST .4795

LSA 1444.4 MSA 764.2 SSA 1.3

EL1 977.3 EL2 231.1 ALF 166.23

LAUNCH 0ATE NOV 9 1964 FLIGHT TIRE 244.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC 0ISTANCE 388.602 EARTH TO MARS

RL 146.16 LAL .00 LOL 46.63 VL 33,136 GAL -2.49 AZL 82.47 HCA 179.13 8MA 191.40 ECC .22984 IMC 7.3311 vl 30.072

RP 233.25 LAP .11L_P 223,77 VP 21,085 GAP 4.16 AZP 97.53 TAL 346.62 TAp 165.76 RCA 147.41 Apo 235.39 V2 23.574

RC 212.144 GL 38.69 GP -25.00 2AL 101.31 ZAP 138.04 ETS 209.65 ZAE 133.71ETE 279.88 ZkC 65.73 ETC 234.48 CLp 145.13

PLANETOCENTRIC CONIC

C3 27.430 VHL 5.237 DLA 57.62 RAL 194.05 RAO 6568.1VEL 12.199 PTH 2.19 VHP 4.924 OpA -25.82 RAp 179.26 ECC 1.4514

LNCH AZHTH LNCH TIME L-I TIME XNJ LAT INJ LONG XNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

37.22 10 23 12 4434.68 -32.85 217.14 80.10 39.34 11 37 7 3834.7 -38.87 211.06

142.78 19 43 1 2792.24 -32.8_ 83.65 80.08 39.33 20 29 33 2192.2 -38_86 77.56

37.22 10 23 12 4434.68 -32.83 217.14 80.10 39.34 11 37 T 3834.7 -38.87 211.06

142.76 19 43 1 2792.24 -32.84 83.65 80.08 39.33 20 29 33 2192.2 -38.86 77.56

37.22 10 28 12 4434.68 -32.83 217.14 80.10 39.34 11 37 7 3834.7 -38.87 211.06

142.78 19 46 1 2792.24 -32.84 83.63 80.08 39.33 20 29 33 2192.2 -38.86 77.56

01FFERENTIAL CORRECTIONS MID-COURSE EYJ[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3605 TRA-l.5220 TC3 1.3174 9AU .8437 $GT 3§80.8 9GR 3348.6 SG3 1103.7 ST 1121.7 SR 900.1 SS 1537.3

ROE .2964 RRA 1.3594 RC3-1.7367 FAU .21325 RRT -.9581RRF .9991RTF -.9460 CRT -.3841CRS -.9905 CST .4667

FOE 1.6032 FRA 3.1143 FC3-8.7308 BSP 17746 $68 4886.1 RE3 -.1939 Rt3 .g80G LSA 1893.5 MSA 919.8 SSA .3

60E .6340 BRA 2.0407 BC3 2.5063 FSP 3907 SGt 4838.g _ 705.8 THA 136.83 EL1 1290.3 EL2 635.1 ALF 145.40

LAUNCH DATE NOV 9 1964 FLIGHT TIM( 248.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC C(_AIC DISTANCE 576,266

RL 148.16 LAb .00 LCL 46.83 VL 33.100 GAL -Z.38 AZL 92,47 MCA 181.14

RP 232.51 LAp .05 LOP 2_7.77 VP 21.11| GAP 3.41AZP 87.33_TN, 347.07

RC 216.258 GL -24.31 GAP 20.45 ZAL 106.29 ZAP 136.74 (T$ 153.28 ZAE 138.22

PLANETOC(NTRIC CONIC

C3 11.774 VHL S.4310LA -13.02 RAL 147.52 RAD 6567.4 VI[L 11.540 PTH E.01

EARTH TO MARS

$iAA 190.71 ECC .22674 INC 2.4944 vl 30,072

T_-J68.21 RCA 147.47 APO 233.95 V2 23.650

ETE 81.05 ZAC 110.06 ETC 254.92 CLP 143.35

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ IONG INJ RT ASC INJ AZMTH

19.92 12 53 1 2778.84 -22.03 83.40 338.99 161.12 13 39 20

19.92 0 21 44 3624.03 47.36 265.34 343.32 26.28 1 58 48

29.92 13 24 16 2738.06 -19.92 82.98 344.21 152.16 14 9 52

29.92 0 34 29 3806.57 44.54 289.67 349.78 38.03 Z 11 16

39.92 14 0 10 ZSEH).32 -17.17 76.87 348.84 143.73 14 44 39

39.92 0 49 29 5778.68 40.99 270.17 354.92 48.45 2 25 48

DIFFERENTIAL CORRECTIONS RIO-COURSE EXI[CUTION ACCURACY

T0( .9718 TRA-1.3588 TC3 3.0204 9AU .6453 SGT 35|2.1 _ 2421.2 SG3 1192.7

flOE .6372 RMA -.5938 RC3 2.7734 FAU .21788 RRT .9518 RRF -.9998 RTF -.9461

FOE-3.7013 FRA 3.2738 FC-19.0183 6SP 19356 8¢,8 4285.8 R23 -.2288 R13 -.9735

BOE 1.1732 BRA 1.4808 BC3 4.1003 FSP 5404 _1 4220.6 SGZ 619.4 THA 34.10

VHP 4.538 OpA 15.23 RAp 199.31 ECC 1.1938

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2178.8 -14.44 83.15

5224.0 40.09 261.13

2136.1 -12.81 79.56

5206.6 38.06 262.84

2069.3 -10.67 74.49

5178.7 35.44 263.24

ORBIT DETERMINATION ACCURACY

ST 1767.3 SR 1140.4 SS 2514.9

CRT .9909 CR8 1.0000 CST .9901

LS& 3272.0 HSA 207.9 SSA .8

EL1 2099.3 EL2 129.5 ALF 32.73

682



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE HOV 9 1964

HELIC_ENT�IC CONIC

RL 146.16 LAL .00

RP 232.14 LAp .02

RC 216.287 ;L -4.•0

PLANETOCENTRIC CONIC

C3 9.837 VHL 3.136

LMCH AZMTH LMCH TIME

9O.OO 1• 40 55

90.00 • 7 20

100.00 19 4 37

100.00 9 26 0

110.00 20 19 1

110.00 9 28 6

FLIGHT TIN( 250.00 ARRIVAL DATE JUL 17 1965

DISTANCE 560_016

LOL 46.63 VL 33.082 ;AL -2.33 AZL gO.4s HCA 182.14 SMA

LOP 226.78 yp 21.127 GAP 3.04 AZP 89.56 TAL 347.29 TAp

GP 11.54 ZAL 107.28 ZAP 141.15 [78 163.82 ZAE 167.15 (TE

DLA 5.67 RAL 154.16 RAD 6567.4 VEL

L-I TIME INJ LAT

2255.49 -20.07

4526.04 10.36

1964.47 -20.92

4272.29 11.17

1731.65 -23.17

4077.87 13.30

EARTH TO MARS

190.311 ECC .22530 INC .4969 Vl 30.072

169.43 RCA 147.49 APO 233.28 V2 23.689

79.79 ZAC 101.45 (TC 255.56 CLP 142.64

DIFFERENTIAL CCRRECTIONS

TOE .5597 TRA-1.3177 TC3 3.8809 BAU .5744

ROE .1765 flflA -.3466 RC3 8.0043 FAU .26905

FDE-1.9177 FRA 4.1180 FC-23.GT74 B94 I 14777

80E .5869 BRA 1.$685 RC3 4.3679 FSP 5484

LAUNCH DATE NOV 9 1964

HELIOCENTRIC CONIC

RL 146.16 LAL .00 LOL 46.63 VL

RP 231.76 LAp -.08 LOP 229.78 VIP

11.455 PTH 1.99 VHp 4.222 DPA 7.05 RAp 195.74 ECC 1.1619

INJ LONG IHJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM 1NJ Z LAT |NJ Z LONG

42.61 6.22 110.40 16 17 51 1635._ -17.11 35.38

190.38 4.62 63.50 6 22 46 3926.0 6.72 183.59

22.53 5.87 111.86 19 37 22 1364.5 -17.77 15.15

171.30 4.19 62.09 9 37 18 3672.3 7.35 164.59

3.78 4.80 115.87 ZO 47 52 1131.6 -19.50 356.56

155.89 Z.94 56.22 10 36 4 3477.9 9.00 148.83

MID-COURSI_ EY, I[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 3681.0 _ 1445.5 SG3 1471.0 ST 1256.0 SR 376.5 S$ 1530.1

RflT .9583 RRF -.99R8 RTF -.9513 CRT .9987 CRS .9992 CST .9979

3881.T R83 -.86TT R13 -.9633 LSA 2014.0 MSA 65.4 3SA 11.8

SGI 5839.8 $G_ 411.4 THA 21.28 EL1 1310.8 ELI 33.3 ALF 16.63

FLIGHT TIM( 8SZ.O0 ARRIVAL DATE JUL 19 1965

DISTANCE 583.778 EARTH TO MARS

33.065 GAL -2.28 AZL 8R.T1HCA 183.15 SI4A 190.09 ECC .28393 INC .2269 Vl 50.072

21.144 GAP 8.67 AZP 90.29 TAL 347.50 TAp 170.65 RCA 147.52 APO 232.65 V8 25.728
RC 220.299 GL 3.08

PLAN(TOCENTRIC CONIC

CS 9.659 VHL 3.108

LNCH AZI4TH LNCH TIN(

90.00 16 50 54

90.00 8 16 33

100.00 16 19 2

100.00 9 31 6

110.00 19 48 34

110.00 10 84 3

GP 8.10 ZAL 106.89 ZAp 140.83E78 168.46 ZN[ 170.10 ETE 84.04 ZAC 98.06 ETC 255.71CLP 141.54_

DLA 13.07 RAI. 156.80 RAO 654_7.5 V(L 11.448 PTM 1.99 VHp 4.084 DpA 3.94 RAP 194.22 ECC 1.1590

L-I TIM( INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2473.49 -84.69 58.57 10.53 103.95 17 38 8 t873.5 -28.73 50.57

4260.79 8.64 176.49 7.05 61.80 9 87 54 3680.8 -1.15 169.85

8189.88 -25.66 37.30 10.24 105.55 16 55 38 1589.2 -23.47 89.40

4040.86 3.52 156.3Z 6.57 60.30 10 38 86 3440.3 -.46 151.80

1987.67 -80.39 16.63 9.34 109.89 20 14 42 1387.9 -25.41 6.71

3674.41 5.T0 144.34 5.17 56.25 11 26 38 3274.4 1.30 138.11

OROIT DETERMINATION ACCURACY

ST 1109.9 SR 818.7 SS 1254.1

CRT .9964 CRS .9924 CST .9953

LSA 1686.8 MSA 81.6 $SA 18.2

ELI 1131.1 EL2 18.2 ALF 11.11

DIFFERENTIAL CCRRECTION6

TOE .493S TRA-1.8410 TC3 4.1880 BAU .5690

ROE .0951 RRA -.2249 RC3 1.5189 FAU .30395

F0(-1.5915 FRA 4.2393 FC-87.8485 B9P 12414

ROE .4729 BRA 1.8612 BC3 4.3966 FSP 5109

MID-COURSE EXECUTION ACCURACY

8GT 5501.8 SGR 1050.3 SG3 1634.0

tiNT .9494 RRF -.9993 RTF -.9519

SGB 5751.6 R83 -.2614 fl13 0.9589

SGt 3719.1 S_ 317.6 THA 15.67

LAUNCH OATE NOV 9 1964

HELIOCENTRIC CONIC

RL 146.16 LAL .00

RP 231.36 LAp -.O5

RC 272.292 GL 7.15

PLANETOCENTRIC CONIC

C3 g.631 VHL 3.103

LNCH AZMTH LNCH TIME

90.00 16 19 36

90.00 6 57 12

100.00 17 50 40

I'90.00 10 8 49

110.00 19 20 20

110.00 10 55 38

FLIGHT TIN( 254.00

OISTANCE 587.553

LOt. 46.63 VL 33.049 GAL -8.23 AZL 89.33 HCA 184.16 SMA

LOP 250.79 VP 21.164 GAP 8.32 A2P 90.67 TAL 347.69 TAp

GP 6.29 ZAL 106.39 ZAP 139.92 ITS 171.00 ZkE 172.50 ETE

ARRIVAL DATE JUL 21 1965

EARTH TO MARS

189.80 ECC .22268 INC .6592 vl 5O.OTE

L71.65 RCA 147.54 APO 252.05 V2 25.768

93.08 ZAE 96.27 ETC 255.76 CLP 140.34

DLA 16.99 RAL 157.78 RAt) 8567.3 VEL 11.446 PTH 1.99 VHp

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIN(

2613.19 -26.63 68.34 13.03 99.43 17 3 9

4139.97 -1.90 168.63 6.60 61.74 10 6 12

2319.52 -27.91 46.52 12.81 101.16 18 29 19

3908.87 -.93 151.11 8.26 60.18 11 13 56

2038.94 -30.71 24.44 12,04 105.81 19 54 19

3762.21 1.51 138.46 6.73 55.85 11 56 20

3.980 DPA 2.57 RAp 193.30 ECC 1.1565

PC) CST TIM INJ 2 LAT INJ 2 LONG

2013.2 -25.25 60.05

3540.0 -5.66 161.97

1719.5 -25.09 38.19

3308.9 -4.90 144.57

1436.9 -28.24 16.11

3162.2 -2.96 132.25

ORBIT DETERMINATION ACCURACY

ST 985.5 SR 146.2 59 1074.0

CRT .9966 CRS .9599 CST .9641

LSA 1451.8 NSA 195.8 SSA 11.9

EL1 996.3 EL2 11.9 ALF 8.41

OIFFERENTIAL C_RRECTIONS MIO-COURSE EXI[CUTION ACCURACy

TOE .3665 TRA-1.2251 TC3 3.9730 OAU .5335 SGT 3463.1 _ 609.8 SG3 1711.2

ROE .0561 RRA -.1744 RC3 1.1746 FAU .3|549 RRT .9445 flRF -.9979 RTF -.9506

FOE -.8148 FRA 4.6375 FC-28.3569 8SP 12383 _ 3576.7 R23 -.8888 R13 -.9556

BDE .3726 6RA 1.2375 0C3 4.1430 FSP 5601 SGI 3567.3 SG2 259.7 THA 12.45

LAUNCH DATE NOV 9 1964 FLIGHT TIM( 256.00

HELIOCENTRIC CQNIC DISTANCE $91.341

RL 148.16 LAL .00 LOL 46.63 VL 33.034 GAL -8.19 AZL 89.10 HCA 185.18 _4A

RP 231.01 LAp -.06 LOP 831.61 Vp 81.184 GAP 1.97 AZP 90.R0 T/_. 347.88 TAP

RC 824.296 GL 9.04 r,p 8.19 ZAL 105.91 ZAP 130.81 ITS 172.59 ZNE 173.33 (T(

PLANETOCENTRIC CONIC

C3 9.615 VHL 3.100 OLA 1R.45 RAL IS1.40 RAD 6567.3 VEL 11.446 PTH 1.99 VHp

LNCH AZI4TH LNCH TIN( L-I Title INJ LAT

90.00 15 59 33 8709.10 -87.71

90.00 9 25 18 4043.31 -S.O0

100.00 17 30 3 2407.61 -89.91

100.00 10 34 23 3620.04 -3.94

110.00 19 4 31 2112.07 -31.94

110.00 11 16 25 3698.34 -1.32

DIFFERENTIAL C_RRECTION9

TIDE .3160 TRA-l.1928 TC3 3.9514 RAU .5106

ROE .0427 RRA -.1390 RC3 .9756 FAU .32988

FOE -.4604 FRA 4.901'9 FC-89.SITR BSlP 11961

BDE .3199 BRA 1.2003 RC3 3.9730 FSP 5943

ARRIVAL DATE JUt. 23 1965

EARTH TO MARS

189.53 ECC .22141 |NC .6969 vl 30.072

173.05 RCA t47.56 APO 231.49 V2 23.807

105.79 ZAC 95.14 (TC 255.61 CLP 139.06

3;888 DpA 1.46 RAp 192.68 ECC 1.1562

INJ LONG INJ RT ASC INJ AZNTH INJ TIN( P() CST TIM INJ 8 LAT INJ 2 LONG

75.28 14.53 96.09 16 41 42 2109.1 -26.56 66.74

103.82 10.00 68.09 10 38 35 3443.3 -8.70 156.49

58.87 14.36 97.96 18 10 11 1807.6 -27.51 44.55

146.23 9.42 60.34 11 38 4 3220.0 -7_66 139.63

29.76 13.72 102.87 19 39 43 1512.1 -29.84 21.80

154.81 T.78 55.04 18 17 53 3088.3 -5.T9 128.36

MID-COURSE (XECUTI_ ACCURACy ORBIT DETERI41NATION ACCURACY

SGT 3_Rt.7,_JGII 998._ SG3 1792.8 ST 915.2 SR 115.1 69 1027.5

RRT ,9318 _ -,11913 RTF -.9496 CRT .9948 CR6 .8695 CgT .9143

SG8 5456.9 R23 -.88H R13 -.9538 LSA 1351.0 MSA 884.7 61A 11.0

$61 3449.5 Sf_ 2L_.3 THA 10.$2 EL1 922.3 EL2 18.3 ALF •.13
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 9 19S4

HELIOCENTRIC CONIC

RL 148.14 LAL .00

RP Z30,62 LAP -.11

RC Z2S.ZZZ ;L 11.34

PLANETOCENTRIC CONIC

C3 9.386 VHL 3.09S

LNCH AZMTN LNCN TIME

90.00 15 38 4

go. OO 9 40 25

100.00 17 13 45

tO0.OO 10 53 25

110.00 18 5Z 14

110.00 11 31 25

PLIGHT TIME 258.00 ARRIVAL DATE JUL 25 1965

DISTANCE 595.142 EARTH TO MARS

LOt. 46.63 VL 33.019 GAL -2.15 AZL 88.94 HCA 186.19 SHA 189.27 ECC .ZZOZ4 INC 1.0559 Vl 30.072

LOP 232.82 VP 21.201_GAP 1.42 AZP 91.05 TAL 348.05 TAP 174.15 RCA 147,5AI APO 230.95 V2 23.847

GP 4.44 ZAL 105.48 ZAP 137.58 ETS 173.68 ZAE 173.43 ETE 119.80 ZAE 94.34 (TC 255.83 CLP 137.77

DLA 21.16 RAL 158.74 RAO 6567.3 VEL 11.444 pTH 1.99 VHP 3.803 DpA .90 RAP 192.03 ECC 1.1578

L-I TIME INJ LAT INJ LCIAG INJ RT AS(: |NJ AZHTH ZNJ TZME PO CST TIN ZNJ 2 LAT INJ Z LONG

2781.57 -28.12 80.48 15.46 93.48 16 24 25 2181.6 -27.34 71.90

3969.74 -7.33 159.07 10.66 62.57 10 52 35 3369.7 -10.94 152,26

2473.05 -29.43 57.67 15.34 95.49 17 54 58 1873.0 -26.36 49.03

3753.49 -6.17 142.54 10.23 60.69 11 55 59 3153.5 -10.03 135.88

2184192 -32.68 33.73 14.81 100.64 19 28 19 1564.9 -30.87 24.98

3634.39 -3.36 131.79 9.50 55.96 12 32 0 3034.4 -7.82 125.52

DIFFERENTIAL CCRRECTIONS

TOE .2414 TRA-1.1544 TC3 3.7244 6AU .4895

ROE .0384 RRA -.1140 RC3 .8467 FAU .34236

FOE -.1962 FRA 5.1402 FC-30.9169 BP 11570

ROE .2640 BRA 1.1601 2C3 3.8194 FSP 6268

LAUNCH DATE NOV g 1964

HELIOCENTRIC CCNIC

RL 146.1S LAL .00

RP 230.24 LAP -.15

RC 228.159 GL 12.59

PLAN[TOCENTR|C C(;_ilC

C3 9.551 VHL 3.090

LNCH AZMTH LNCN TIN(

90.00 15 22 25

90.00 10 3 33

100.00 17 0 10

100.00 11 8 30

110.00 18 42 12

110.00 11 42 56

DIFFERENTIAL CGRRECT|ONS

TgE .Z486 TRA-1,1234 TC3 3.5530 BAU .4838

RD( .OSTG RRA -.0959 RC3 ,7569 FAU .35500

FOE .0469 FRA $.3929 FC-32.lT98 _ 11399

BIDE .2495 BRA 1.1275 9C3 3.8327 FSP 9649

HII)_CJ_URSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3292.1 SGR 575.4 SG3 1874.6 ST 865.1 SR 99.5 SS 1030.1

RRT .9514 RRF -.8909 RTF -.9480 CRT .9844 CRS .7777 CST .8600

SG8 3342.0 R23 -.2871 R13 -.9509 LSA 1301.8 MSA 352.8 SSA 11.1

SG1 3335.9 st,2 E08.7 THA 9.26 EL1 870.6 EL2 17.4 ALF 6.46

FLIGHT T|14( 280.00 ARRIVAL DATE JUL 27 1965

DISTANCE 595.952 EARTH TO MARS

LOL 46.63 VL 33.006 GAL -2.11 AZL 89.83 HCA 197.21SMA 189.02 ECC .21914 INC 1.1703 V1 30.072

LOP 233.84 VP 21.230 GAP 1.26 AZ1P 91.19 TAL 348.21 TAP 175.43 RCA 147.60 Al_O 230.45 V2 23.887

GP 3.90 ZAL 105.09 ZAP I_.29ETS 174.47 ZA[ 172.95 ETE 132.48 ZAC 93.75 ETC 255.85 CLP 136.43

DLA 12.44 RAL 158.93 RAO 65G7.3 VEL 11.443 PTH

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ

2839.94 -28.29

3909.91 -9.19

2524.79 -29.71

3700.31 -7.93

2205.58 -33.15

3592.32 -4.96

1.98 VHP 3.723 DPA .34 RAP 191.53 ECC 1.1372

AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

84.74 19.04 91.35 16 9 45 2239.9 -27.80 76.11

153.96 11.49 93.10 11 2 43 3309.9 -12.72 148.76

61.49 15.97 93.50 17 42 14 1924.6 -28.90 52.77

139.58 10.92 61.08 12 10 10 3100.3 -11.73 132.85

39.80 15.54 98.99 19 18 58 1605.5 -51.57 27.93

129.52 9.01 56.14 12 42 49 _992.3 -9.39 125.27

N]O-COURIE EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3179.G SSR 510.6 363 1955.4 ST 818.8 SIR 91.6 SS 1059.9

RRT .9194 RRF -.9844 RTF -.9446 CRT .9576 CRS .G2TO CST .8116

SG8 5220.3 R25 -.2988 R15 -.9472 LSA 1291.4 MSA 400.2 SSA 11.8

_1 3214.2 SG2 198.6 THA 8.43 EL1 823.5 EL2 26.3 ALF 6.12

LAUHCH DATE NOV 9 4954

HELIOCENTRIC CONIC

RL 146.16 LAL .00

RF 229.56 LAp -.IS

RC 230.076 GL 13.55

PLAHETOCENTRIC CONIC

C3 9.509 VHL 3.084

LHCH A2MTH LNCH TIME

90.00 15 8 39

90.00 10 18 4

100.00 16 48 25

100.00 11 20 59

110.00 18 33 42

110.00 11 52 11

FLIGHT TIME 262.00 ARRIVAL DATE JUL 29 1965

D|STANCE 402.775 EARTH TO MARS

LOL 46.63 VL 32.993 GAL -2.08 AZL 88.74 HCA 188.24 $14A 188.79 ECC .21810 INC 1.2545 Vl 30.072

LOP 234.87 VP 21.255 GAP .95 AZP 91.24 TAL 348.36 TAP 179.60 RCA 147.62 APO 229.97 V2 23.927

GP 3.49 ZAL 104.72 ZAP 154.93 ETS 175.06 ZAE 172.07 ETE 142.54 ZAC 93.27 ETC 255.86 CLP 135.04

OLA 23.44 RAL 159.02 RAD 6567.3 ¥EL 11.441 pTH 1.98 VHp 3.647 DRA .32 RAP 191.03 ECC 1.1565

L-I TIME IMJ LAT [NJ LONG |NJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2899.26 -29.31 88.55 16.40 89.54 15 36 48 2299.3 -28.08 79.69

3858.69 -10.74 152.72 1t.98 63.64 11 22 23 3258.9 -14.20 145.74

2557,58 -29.84 64.66 19.38 91.85 17 31 12 1967.6 -29.27 55.90

5655.60 -9.59 137.08 11.26 61.49 12 21 55 3055.8 -lS.lZ 130.28

2238.16 -33.46 59.50 16.04 97.43 19 11 0 1638.2 -32.07 30.34

3557.98 -6.28 127:77 9.57 58.33 12 51 29 2958,0 -10.66 121.42

DIFFERENTIAL CCRRECTIONS

TDE .2263 TRA-1.0913 TC3 3.4003 BAU .4412

ROE .0599 RRA -.0911 RCS .9964 FAU .36963

FOE .2188 FRA 5.5715 FC-38.6523 BSP 10996

SOS .2198 GRA 1.0643 8C3 3.4709 FSP 6943

LAUNCH DATE NOV 9 1964

HELIOCENTRIC COLIC

RL 148.16 LAL .00

RP 229.47 LAp -.21

RC 231.975 GL 14.31

PLANE TOCENTR I C f-.CN | C

C3 9.494 VHL 3.076

LNCN AZMTH LNCH TIRE

90.00 14 5G 10

gO.DO 10 30 49

100.00 lS 37 59

100.00 11 31 41

110.00 18 26 12

110.00 11 59 51

DIFFERENTIAL CORRECTIONS

TIDE .2212 TRA-t.OZ56 TC3 3.2757 BAU .4226

ROE .0455 RRA -.0690 RC3 .9538 FAU .59544

FOE .5482 FRA 5.7550 FC-35.25RG B24P 10275

BIDE .2254 BRA 1.0309 2C3 3.3403 FSP 7193

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 3081.0 $GR 465.7 965 204t.4 ST 782.5 SR 89.9 sS 1092.0

RRT .905R RRF -.9787 RTF -.9411 CRT .9142 CRS .4639 CST .7714

3096.2 R25 -.2626 R13 -.9436 LSA 12T5.1NSA 432.3 SSA 12.7

_1 3090.0 SG2 195.5 THA 7.88 EL1 786.6 EL2 $6.2 ALF 6.01

FLIGHT TIM( 284,00 ARRIVAL DATE JUL 51 1965

DISTAIACE $06.611 EARTH TO MARS

LOt. 48.83 VL 52.980 GAL -2.04 AZL 88.58 HCA t99.27 SMA 188.58 ECC .21712 INC 1.5212 vl SO.OT2

LOP 235.90 VIP 21.282 GAP .82 AZ1P 91.30 TAL 348.50 TAP 177.77 RCA 147.63 APO 229.52 v2 23.966

GP 3.17 ZAL 104.39 ZAP 133.52 (TS 175.58 ZAE t70.90 (TE 150.06 ZAC 92.87 ETC 255.88 CLP 133.61

DLA 24_25 RAL 159.05 RAD 6567.3 V(L 11.439 pTH 1.96 VHp 3.574 DpA .20 RAP 190.53 ECC 1.1558

L-I TIM( IMJ LAT INJ LONG INJ RT AS(; |HJ AZHTH INJ TZ14E PO CST TIM INJ 2 LAT INJ 2 LONG

2952.48 -28.25 91.51 IG.61 87.96 15 45 2 2332.5 -28.23 82.94

3813.83 -12.09 150.09 12.36 84.20 11 34 23 3213.8 -15.47 143.04

2604.20 -29.89 67.38 16.64 90.40 17 21 23 2004.2 -29.51 58.60

3817.32 -10.65 134.90 11.81 61.90 12 31 59 3017.3 -14.31 129.04

2285.27 -35.88 41.58 18.38 98.21 19 4 4 1665.3 -32.46 32.S7

35_.01 -7.37 128.24 t.64 58.53 12 58 40 _929.0 -11.72 119.95

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2940.5 $6R 433.9 SG3 2130.9 ST 755.4 SIR 92.2 SS 1121.S

RRT .8939RRF -.N49 RTF -.9386 CRT .8725 CRS .3105 CST .7243

297J_.5 225 -.2728 R13 -.8410 LSA 1272.8 MSA 469.0 SSA 13.2

SG1 21)86.1SG2 192.8 THA 7.55 EL1 759.7 ELI 44.8 ALF 6.10
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI_. 1, 19641

LAUNCH DATE NOV 9 19S4 FLIGHT TIlE 266.00 ARR|VAL DATE AUG 2 1965

HELIOCENTRIC C(_AIC

RL 148.16 LAL .00

RP 22S.08 LAp -.28

RC 233.848 GL 24.94

PLANETOCENTRIC CONIC

C$ 9.418 VHL 3.069

LNCH AZMTH LNCH TIM(

gO.DO 14 44 41

90.00 10 42 20

100.00 18 28 36

100.00 11 41 6

110.00 18 19 48

110.00 12 8 22

DISTANCE 610.457 EARTH TO MARS

LOL 46.63 VL 32.969 GAL -2.01 AZL 88,62 HCA 190.30 SMA 188.37 ECC .21820 INC 1.3749 vl 30.072

LOP 236.93 Vp 21.310 GAP .30 AZP 91.35 TAL 346.63 TAp 178.93 RCA 147.65 APO 229.10 V2 24.009

GP 2.92 ZAL 104.09 ZAP 132.07 ET$ 175.95 Z/ME 169.55 ETE 155.59 ZAC 92.53 ETC 255.89 CLp 132,14

OLA 24.93 RAL 159.06 RAD 6587.3 V(L 11.437 PTH 1.96 VHP 3.504 DpA .15 RAP 190.03 ECC 1.1550

L-I TIME INJ LAT INJ LONG INJ RT ARC |NJ AZRTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2971.26 -28.12 94.34 16.73 86.55 15 34 12 2371.S -28.31 85.68

3773.12 -13.29 147.70 12.69 64.76 11 45 13 3173.1 -16.58 140.57

2636.23 -29.88 69.76 16.80 89.15 17 12 32 ZOS6.2 -29.68 60.97

3585.57 -11.71 132.$6 11.88 62.50 12 40 49 24J83.4 -15.38 126.08

2288.27 -33.84 43.16 16.63 95.17 18 57 57 1688.3 -32.75 34.09

3504.10 -8.30 124.9t 9.94 56.72 13 4 46 2904.1 -12.82 118.48

01FFERENT|AL CORRECTIONS

TDE .2088 11& --.9848 TCS 3.0884 BAU .3R66

ROE .8475 RRA -.GIST RC3 .U14 FAU .40001

FOE .491T FRA 8.93tT FC-31.?T04 SIP 9"/_8

BOE .R141B2A .RI_S IR3 3.1503 FliP T51R

LAUNCH 0Al1[ NOV 9 11NrP4

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP 228.70 LAP -.28

RC 285.?05 r,,L IS.48

PLANETOC(NTR|C _|C

CS 8.S72 VHt. 3.061

LNCH AZNTH LNCH TINE

90.00 14 83 55

90.00 10 52 58

100.00 18 20 2

100.00 11 49 32

110.00 18 14 2

110.00 12 12 2

DIFFERENTIAL CGRR(CT|ON8

TOE .2004 TRA -.9189 TC3 2.8862 BAU .3698

ROE .0514 RRA -.0521 RC3 .5978 FAU .414§5

FOE .6448 FRA 6.1346 FC-SR.Zt49 91P 92T2

BOE .2069 BRA .$404 BC$ 2.9474 FSP 7960

MIO-COURK EX[CUT|CN ACCURACY ORBIT DETERMINATION ACCURACY

8ST 8908.9 _ 410.3 _3 2818.8 ST 724.? SR 96.4 88 1162.7

• RRT .9758 f -.9819 Rll r -,9334 CRT .9234 CRS .1641 CST .6842

SrM P.8_.T R23 -.L_rO0 R13 -.9359 LSA 1294.2 M$A 487.0 SSA 14. i

_1 _5.9 _ 191.8 THA 7.34 ELI 729.0 EL2 54.4 ALF 6.28

Ft.|GHT T|NE _ ARRIVAL DATE AUG 4 1965

DISTANCE 614.312 EARTH TO MARS

L(X. 46.63 VL 32.958 GAL -1.99 AZL 88.$R HCA 191.33 IRA 188.18 [CC .21533 INC 1.4195

LOP 237.96 VP 21.339 GAP -.0_ AZP 91.39 TAL 348.75 TAP 180.08 RCA 147.66 APO 226.70

2.71 ZAL 103.92 ZAP 130.57 ETS 178.27 ZA[ 168.07 ETE 159.70 ZAC 92.22 ETC 255.91

OLA 25.51 RAt. lS9.04 RAO 8887.3 V[L 11.435 PTH 1.99 VHp 3.438 DPA .16 RAp 189.51

L-| TIM( INJ LAT INJ _ |HJ RT AS(: ZNJ AZ14TH INJ TIME

vl $0.072

V2 24.049

CLP 130.62

ECC 1.1542

PO CST TIM INJ 2 LAT INJ 2 _ONG

3000.93 -27.95 96.93 18.77 85.28 15 24 Z 2406.9 -28.31 88.29

3735.52 -14.37 145.4? 12.R6 85.33 11 55 13 3_35.5 -17.58 13]126

2664.80 -29.83 7t.89 16.90 88.03 17 4 27 2064.8 -29.79 63.06

3552.88 -12.$7 131.20 18.11 82.70 12 48 45 2952.9 -16.23 124.22

2308.15 -33.95 44.70 16.80 94.27 18 52 30 1708.1 -$2.98 $5.60

5482.30 -9.11 123.75 10.00 56.91 13 10 4 2882.3 -13.41 117.28

M|D-COURI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT n56.0 8_ 393.4 SG3 2307.1 ST 696.2 SR 102.1 SS 1207.1

RRT .8548 _ -.9384 RTF -.9271 CRT .7822 CflS .0371 CST .6411

2_18.0 R23 -.2885 R13 -.9297 LSA 1302.7 RSA 504.9 SSA 14.8

_1 2877.3 _2 202.7 THA 7.26 EL1 700.6 EL2 63.2 ALF 6.60

LAUNCH DATE NOV- S 1984 FLIGHT TIM( 270.00 ARRIVAL DATE AUG 6 1965

MELIOCENTR|C CONIC

RL 148.16 LAL .00

RP 226.$1 LAP -.$1

RC 237.537 GL 15.91

PLANETOCENTR|C CONIC

C3 9.328 VHL 3.054

LNCH AZNTH LNCH TIME

90.00 14 23 42

SOJ)O 11 3 0

100.00 16 12 10

100.00 11 57 12

110.00 18 8 51

110.00 12 17 1

O|STANCE 618.182 EARTH TO MARS

LOL 48.63 VL 32.948 GAL -1.96 AZL 86.54 HCA 192.37 SMA 188.00 ECC .21452 INC 1.4565 vl 30.072

LOP 239.00 Yp 21.369 GAP -.33 kZI D 91.42 TAL 346.85 TAP 181.22 RCA 147.67 APO 228.33 VZ 24,090

GP 2.54 ZAL 103.58 ZAP 129.02 ET$ 176.55 ZA[ 186.49 ST( 162.81 ZAC 91.94 ETC 255.95 CLP 129.07

OLA 28.00 RAL 150.02 RAD 6567.3 ¥EL 11.453 PTH 1.98 VHP 3.3?4 DPA .22 RAp188.97 ECC 1.1535

L-I TIME INJ LAT IN_ LONG |NJ RT ASC INJ AZNTH INJ TIME PQ CST TIM ZHJ Z LAT INJ 2 LONG

3040,33 -27.T4 99.36 18.77 84.06 13 14 22 2440.3 -28.27 90.73

3700.23 -15.36 143.$5 13.21 65.91 12 4 40 3100.Z -18.46 138.07

2690.62 -29.?6 73.80 16.99 67.02 16 ST 1 2090.6 -29.88 63.00

3325.18 -13.53 129.59 12.31 63.09 12 55 $7 2921.2 -17.03 122.58

2325.54 -34.03 48.06 16.93 03.47 18 47 37 1725.5 -33.1T 36.92

3463.02 -9.83 122.71 10.14 57.09 t3 14 44 2863.0 -14.09 116.21

DIFFERENTIAL CCIIRECTIONS

TOE .1937 'IRA -.8904 TC3 2.6721 9AU .3410

ROE .0$59 RRA -.0456 RC3 .5611 FAU .42971

FOE _TT35 FRA 6.3278 FC-_9.8878 BSP 8669

BIDE .2036 BRA .8916 8C3 2.7346 F_P 8182

LAUNCH DATE NOV 9 1944

HELIOCENTRIC CONIC

RL 148.18 LAL .00

lip 227.92 LAP -.35

RC 289.330 _ 16.30

PLANETO(ENTRIC CQNIC

CS 9.283 _4L 3.047

LNCH AZNTM L.NCH 7|ME

90.00 14 13 33

90.00 11 12 36

100.00 18 4 35

100.00 12 4 16

110.00 16 4 13

110.00 12 21 Z?

OIFFERENTIAL C_RRECTIONS

TOE .1930 TRA -.8408 TC3 2.4331BAU .3104

ROE .0805 RRA -.0402 RC3 .5694 FAU .44463

FOE .9081 FRA 6.SIR3 FC-41.4888 2If' 8047

BOE .2022 BRA .8418 BC3 2.5008 FSP 8323

MID-COURSE (x(CUTIQN ACCURACY

SGT 2500.6 SGR 382.1 SG3 2397.7

flRT .8317 RRF -.9196 RTF -.glgl

S;B 2589.7 R23 -.2697 fl13 -.9220

S11 2520.9 SG2 210.5 THA 7.29

FLIGHT TIN[ 272.00

OlSTAIK:[ 822.080 EARTH TO MARS

_QL 46.$3 VL " 32.938 GAL -1.94 AZI. 88.51HCA 193.41 SMA 187.63 ECC .21375 INC 1.4882 Vt

LOP 240.04 _ 21.400 GAP -.$4 AZP 91.45 TAt. 349.94 TAp 182.33 RCA 147.68 AlSO 227.97 V2

GP 2.39 ZAL 103.37 ZAP 1L)T.44 E18 178.79 ZAi[ _84.82 ETE 165.21ZAC 91.67 ETC 255.93 CLP

OLA 88.43 RAL 158.99 RAID 6587.3 VEL 11.431PTH 1.96 VHP 3.314 DPA .31 RAP 188.40 ECC

L-I TINS INJ LAT INJ i._NG 1NJ RT ASC INJ AZI4TH INJ TIME

3072.11 -27.49 101.65 18.T4 82.94 15 S 5

3666.63 -16.28 141.32 13.45 66.51 12 13 43

2714.17 -L_.S8 73.58 16.98 86.11 16 30 9

3499.80 -14.31 128.11 12.49 63.47 13 2 35

2340.69 -34.06 47.83 17.03 92.77 19 43 14

3445.83 -10.46 121.79 10.25 $7.27, 13 18 53

MIO-COURK EXECUTION ACCURACY

SGT 2334.8 MA 374.? SG3 2488.3
RRT .8059 _ -.9016 RTF -.9085

SGa 2384.6 R23 -.27§2 R13 -.9119

S_1 _314.4 882 2_0.1 THA 7.43

ORBIT DETERMINATION ACCURACY

67 669.$ SR 109.2 SS 1248.5

CRT .7516 CRS -.0667 CST .5972

LSA 1323.0 MSA 518.1 SSA 15.7

EL1 674.5 EL2 71.5 ALF 7.07

ARRIVAL OAT[ AUG 8 1968

30.072

24.132

127.48

1.1528

PO CST TIM INJ 2 LAT INJ 2 LONG

2472.1 -28.19 93.08

3066.6 -19.32 133.86

2t14.2 -29.69 66.75

2899.8 -17.75 121x01

1740.9 -33.33 38.09

2845.9 -14.70 113.23

ORBIT OETERMINATIGN ACCURACY

ST 943.6 Sit 117.0 86 1292.4

CRT .7323 CflS -.1337 CST .5494

LSA 1348.7 M8A 328.2 88A 16.4

EL1 649.4 EL2 78.9 ALF 7.69
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 19643

LAUNCH DATE NOV 8 1964 FLIGHT TIM( 274.00 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC CONIC DISTANCE G25.948 EASTH TO NARS

RL 149.18 LAL .O0 LOL 48.83 VL 38.829 GAL -1.92 AZL 86.48 HCA 194.46 $14A 187.S7 ECC .21304 INC 1.5145 Vl 30.072

RP 227.53 LAP -.38 LOP 141.09 VP 21.433 GAP -.94 AZP 91.47 TAL 349.02 TAp 183.47 RCA 147.89 APO ££T.$5 V2 24.173

RC 241.142 GL 18.63 GP 8.28 ZAL 103.18 ZAP 125.81 (78 177.00 ZAE 183.09 (T( 167.11 ZAC 91.42 ETC 255.97 CLp 12_.84

PLAN(TOCEMTR|C CONIC

CS 8.842 VHL 3.040 DLA 88.80 RAL 158.97 RAO 8587.3 V[L 11.429 PTH 1.98 VHp 3.258 DPA .44 RAP 187.81 ECC 1.1521

LNCH AZI4TH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 4 22 3102.79 -27.22 103.85 18.89 81.88 14 58 5 2502.8 -28.06 95.29

90.00 11 21 $8 3634.23 -17.15 139.33 13.67 87.12 12 22 32 3034.2 -20.10 131.90

100.00 15 58 13 2755.81 -29.55 7T.15 18.89 85.28 18 43 48 2135.8 -29.89 88.36

100.00 12 ID 48 3478.44 -15.01 128.73 12.88 63.84 13 8 45 2876.4 -16.41 119.58

110.00 18 O 4 2354.51 -34.12 48.31 17.11 92.14 18 39 19 1754.5 033.45 39.14

110.00 12 ZS 28 3430.50 -11.02 _120.86 10.36 57.44 13 22 37 2830.5 -15.24 114.39

DIFFERENTIAL COERECT]ON3 MXD-COURI_ EXI[CUTION ACCURACY ORRIT DETERMINATION ACCURACY

TDE .1942 TRA -.7887 TC3 2.1786 BAU .2778 8GT 2150.§ _ $71.1 883 2572.9 ST 620.6 SR 125.7 SS 1327.5

ROE .OGs4 RflA -.0352 RC3 .5826 FAU .48028 RRT .TT80 Rm r -.8833 RllF -.6837 CRT .7264 CRS -.219_f CST .4995

FOE 1.0038 FRA G.TIO$ FC-43.1170 BSP 7346 _ 2190.1 223 -.2660 213 -.6978 LSA 1369.7 NSA 535.5 SSA 17.3

BOE .2049 BRA .7895 BC3 2.2481 FW= 8816 $81 2177,6 $82 252.0 THA 7.69 EL1 627.4 EL2 85.4 ALF 8.53

LAUNCH DATE NOV 9 1964 FLIGHT TIME 276.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC E_NIC

RL 148.16 LAL .00

RP 227.14 LAP -.41

RC 242.214 r_. 16.93

PLAN(TOCENTRIC CONIC

C3 9.205 VHL 3.034

LNCN AZNTH LNCH TIN(

90.00 13 55 2

90.00 11 31 12

100.00 15 52 t

100.00 12 16 55

11p. OO 17 56 22

riO.DO tt 19 3

DIFFERENTIAL Ccfllti[CTJON6

TDE .I259 TRA -.T$eZ

RDE .0701RRA -.0312

FOE 1.1241 FRA 8.9189

BO[ .2080 BRA .7382

DISTANCE 629.947

LOL 46.65 VL 32.920 GAL -1.91 AZL 88.46 HCA

LOP 242.18 VP 21.488 GAP -1.15 A_P 91.46 TAL

GP 2.iS ZAL 106.06 ZAP 1_4,14 ETS 17Y.19 ZAE

EARTH TO MARS

195.51 $14A 187.52 ECC .21237 INC 1.5385 V1 30.072

349.09 TAp 184.59 RCA 147.69 APO 227.34 V2 24.214

181.29 ETE 188.64 ZAC 91.17 ETC ZSS.00 CLP 124.16

DLA 27.15 RAL 189,96 RAO 9897.3 VEL 11.428 PTH 1.98 VHp 3.202 DPA .60 RAP 187.20 ECC 1.1515

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

3152.94 -29.21 108.00 16.62 20.63 14 47 15 2532.8 -27.90 97.47

3801.35 -17.99 137.$8 15.90 6T.75 12 31 15 3002.5 -20.84 129.87

2755.75 -_).46 Tl.l_ 16.99 94.51 18 37 37 2155.7 -29.88 69.8A

3454.87 -13.44 12S,4§ 12.22 64.11 13 14 30 2854.9 -19.00 118.26

2369.62 -$4.13 49.H tT.1T 91.58 16 35 49 1766.6 -33.56 40.07

3418.78 -11.53 120.21 10.46 57.59 13 26 O 2816.8 -15.72 113.61

MID-COURSE EXECUTION ACCURACY ORBIT DETER)IIHATION ACCURACY

TC8 1.6989 BAU .2465 2GT 19T9.0 MAt _9.5 686 2870.1 ST 598.1 SR 134.3 SS 1311.3

2C$ .3380 FAD .47429 RRT .7419 _ -.8843 RTF -.8742 CRT .7302 CRS -.2785 CST .4409

FC-44.681$ |2P 884| I_ _O10.1 N!$ -.$056 213 -.8798 LRA 1401.0 MSA 541.5 $$A 18.1

|C3 1.9799 F2P 911_ 96| 199$.3 8_ 145.0 THA 8.03 ELI 606.3 EL8 90.5 ALF 9.52

LAUNCH DATE NOV 9 1984 FLIGHT TIN( 278.20 ARRIVAL DATE AUG 14 19,5

HELIOCENTRIC CONIC DISTANCE 833.758 EARTH TO MARS

RL 148.16 LAL .DO LOt. 46.63 VL 32.912 GAL -1.89 A2L 88.44 HCA 196.58 6MA 187.38 ECC .21175 INC 1.5593 V! 30.072

RP 226.75 LAP -.44 LOP 243.1g VP 21.501 GAP -1.52 AZP 91.49 TAL 349.13 TAp 185.69 RCA 147.70 APO 227.05 V2 24.256

RC 244.666 GL 17.|0 GP 2.D5 ZAL 102.90 ZAP 122.42 (TS 177.35 ZAE 159.44 ET[ 169.88 ZAC 90.93 ETC 256.02 CLP 122.45

PL4J4ETOCENTRI_ CONIC

C3 9.167 VHL 3.028 OLA 27.42 RAL 158.96 RAD 8587.3 VEL 11.426 PTH !.98 VHP 3.151 DpA .79 RAP 186.55 ECC 1.1509

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IMJ RT ARC INJ A_q4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 13 45 45 3192.78 -28.57 108.12 18.54 79.82 14 38 28 2562.8 -27.70 99.64

90.20 11 40 29 3571.11 -16.78 135.42 14.14 88.41 12 40 0 2971.1 -21.55 127.84

100.00 15 46 18 2774.14 -29.30 79.97 18.98 83.81 16 32 33 2174.1 -29.85 71.21

100.20 12 22 37 3434.88 -16.24 124.27 11.98 64.56 13 19 52 2835.0 -1g.53 117.02

110.00 IT 53 5 237T.41 -34.17 50.10 17.24 91.08 18 32 42 1777.4 -33.64 40.90

110.00 12 32 20 3404.46 -11.98 119.54 10.56 57.74 13 29 5 2804.5 -16.15 112.92

DIFFERENT IAL CGRRECTIDN8 M|D-COURSE (XECUTION ACCURACy ORBIT DETERMINATION ACCURAC_

TOE .1998 TRA -.6812 TC3 1.8008 BAU .2OTT 88T 1799.5 $GR 370.3 8G3 2760.3 ST 577.4 SR 143.2 SS 1411.6

ROE .0749 RRA -.0278 RC$ .5364 FAU .48991 RRT .T062 _ -.8435 RT1 r -.8485 CRT .7441 CRS -.3263 CST .3759

FOE 1.2544 FRA T.1187 FC-48.2888 BSP 3671 _ 1814.4 M25 -.3332 R13 -.8§39 LSA 1431.4 MSA 545.3 SgA 18.8

BOE .2138 BRA .6818 6C3 1.9947 FSP 2494 $81 1905.8 _1 260.2 THA 8.48 ELI 587.4 EL2 94.1 ALF 10.74

LAUNCH DATE NOV 9 1984 FLIGHT TIM( 29Q.00 ARRIVAL DATE AUG 16 1968

HELIOCENTRIC CGN2C DISTANCE 957.e76

RL 149.16 LAL .00 LOL 46.83 VL 52.904 GAL -1.88 AZL 88.42 HCA

RP 226.36 LAp -.40 _ 244.24 VP 21.566 GAp -1.91AZP 91.50 T*L

RC 846.398 GL 17,43 GP 1.97 ZAL 101,79 ZAP 1t0.67 [78 177.51 ZAE

PLAN[TOCENTRIC C._iAIC

C3 9.134 VHL $.Q_2 DLA 27.i7 IAL 159,97 RAO t587.1 VEL 11.425 pTH

LNCH AZI4TH L.NCH TIM( L-I TIN( INJ LAT INJ L.CNG

90.00 13 38 L_ $193.14 -h.16 110.H 16.45 76.91 |4 29 33

90.00 11 50 0 8539.84 -19.99 16$.41 14.39 69.11 il 48 59

100.00 15 41 S 2791,(NI -L_,17 91.11 18.99 83.17 16 27 $6

100.00 12 £T 5| 3418.66 -19.77 tlS.tT 1_.14 64.89 13 14 34

110.00 17 30 11 llN.98 -14.11 SO.iS 11.$1 90.84 18 30 O

llO.OO II II 80 3195,49 -11.$7 111,114 I0.14 IT.I9 13 31 53

DIFFI[RENTIAL CClIRI[CTIONI IIO-Cou_I EXECUTION ACCURACY

TOE .2054 TRA -.Sill T($ 1.17OI _ .1703 IGT 1194.0 I $YI.$ KS 2848.8

RO( .OTgy RIIA -.01141 KI .illl FAU ,10411 NIIT .IIII Ill r -.81111 111_ -.lOll

FOE 1.1411 IrRA T.I2TI FC-4Y.YgII _ IOYl I lllY.O Nil -.IY$I RI$ -.II10

II0[ .II(14 lIRA .II18 IIC$ Io194? FlIP 8811 161 IIII.I III I?I.I II4A I.gT

EARTH TO MARS

197.82 SMA 187.24 ECC .21118 INC 1,5779 vl 30.072

349.17 TAp 186.79 RCA 147.70 APO 226.79 V2 24.297

157,54 ETE 170.92 ZAC 90.70 ETC 256.05 CLp 120.69

1.98 VHP 3.103 DPA l.OO RAP 185.88 ECC 1.150S

INJ IT AS(: INJ AZNTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

25g3.1 -27.46 101.88

_38.3 -22.23 125.76

2181.1 -29.81 72.48

2816.6 -10.02 115.88

1787.0 -33.71 41.64

2793.5 -16.53 112.29

ORBIT D(TER14INATION ACCUItACY

97 559.9 M 1S2.8 68 1452.T

CRT .7871 CRS -.$9S8 C$T .3011

L6A 1484.R NiCk 349.4 89A 19.0

EL1 $72.3 [L2 15.8 ALF 12.13

18t



JPL TM 33-100 EARTH--MARSTRAJECTORIES(VOL. I. 1964)

LAUNCH OAT[ NOV 8 lg64

HELIOCENTRIC COliC

RL 148.16 LAL .OO

RP 225.97 LAP -.51

RC 248.110 GL 17.65

PLAMETOCENTRIC CONIC

C3 9.104 VHL 3.017

LNCH AZIATH LNCH TIME

90.00 13 26 35

go.o0 12 O 2

100.00 15 33 21

100.00 12 32 57

110.00 17 47 43

lt0.00 12 38 4

FLIGHT TIM( 282.00 ARRIVAL DATE AUG 16 1965

DISTANCE 641.603

LOL 46.63 VL 32.897 GAL -1,67 AZL 88.41 HCA

LOP 245.30 VP 21._73 GAP -2,09 AZP 91.51 TAL

GP 1.89 ZAL 102.72 ZAP 118.88 ETS 177.65 ZAE

EARTH TO MARS

198.68 SMA 187.12 ECC .21065 INC 1.5940 vl 50.072

349.t9 TAp 187.87 RCA 147.71 APO 226.54 V2 24.359

155.58 ETE 171.79 ZAC 90.46 ETC 256.09 CLP 116.90

DLA 27.99 RAL 159.01RAD 6567.3 VEL 11.423 PTH 1.98 VHP 3.058 DpA 1.24 RAP 185.19 ECC 1.1498

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3224.95 -25.74 112.49 16.36 77.78 14 20 20 2624.9 -27.17 104.11

3506.27 -20.$5 131.31 14.66 69.87 12 58 28 2906.3 -22.91 123.57

2906.90 -29.04 82.35 17.00 82.59 16 23 8 2206.6 -29.76 73.62

3399.85 -17.26 122.15 13.31 65.21 13 29 37 2799.8 -20.46 114.82

2595.44 -34.18 51.51 17.38 90.25 18 27 39 1795.4 -33.77 42.29

3383.76 -tZ.7Z 118.40 10.77 58.00 13 34 27 2783.8 -18.86 111.74

DIFFERENTIAL CC:RRECTION8

TOE .Z137 TRA -.5884 TC3 .9590 BALI .1930

ROE .0847 RRA -.021S RC3 .S590 FAU .S1983

FOE 1.4L_4 FRA T.SSR8 FC-49,3349 BSP 4ZZ2

ROE .ELq)9 BRA .5868 BC3 1.0928 FSP 10132

LAUNCH DATE NOV 9 1964

M(LIOCENTRIC C_NIC

RL 148.16 LAL .OO

NP 225.59 LAP -.54

tiC 249.803 (4. 17.84

PLAN[TOCENTRIC CONIC

C3 9.078 VHL 3.013

LNCH AZMTH LNCN TIM(

90.00 13 15 49

90.00 12 11 11

100.00 15 32 7

100.00 12 37 34

110.00 17 45 37

110.00 IE 40 33

DIFFERENTIAL CCRRECTION9

TOE .2835 TRA -.5055

ROE .0696 NRA P.0199

FOE 1.5135 FRA 7.7133

BDE .2408 BRA .5059

DISTANCE 64S.541

LOL 46.63 VL 32.691 GAL -1.87 AZL

LOP 246.56 VP 21.610 GAP -2.39 AZP

MID-COt, IRK EXECUTION ACCURACY ORBIT DETERMINATION" ACCURACY

$GT 1402.3 SCAt 378.5 _3 2939,0 ST 546.1 SR 161.7 $8 1486.4

RRT .5982 RRF -.9092 RTF _.7434 CRT .7962 CRS -.3958 CST .2228

1452.0 R23 -.4313 RI3 -.7591 L3A 1493.2 MSA 551.0 SEA Ed.4

SGI 1420.7 SG2 299.5 THA 9.46 EL1 561.6 EL2 94.7 ALF 13.70

FLIGHT TIM( 294.00 ARRIVAL DA_E AUG 20 1965

EARTH TO MARS

88.39 HCA 199.74 SMA 187.01ECC .21016 IN(: 1.6067 vl 30.072

91.51 TAL 349.21 TAp 188.95 RCA 147.71 APO 226.31 V2 24.381

GP 1.82 ZAL 102.67 ZAP 117.06 ET8 177.78 ZNE 153.59 ETE 172.54 ZAC 90.22 ETC 256.13 CLP 117.07

DLA 28.08 RAL 159.05 RAO 6597.3 VI[L 11.422 PTH 1.98 VHp 3.016 DPA 1.49 RAp 184.46 ECC 1.1494

L-I TIME INJ LAT INJ L_NG INJ RT ASC INJ AZMTH INJ TIN£ I_0 CST TIM INJ 2 LAT 1NJ 2 LONG

3280.14 -25.21 114.93 18.25 76.67 14 10 9 2660.1 -26.80 106.62

5469.95 -21.19 129.97 14.97 70.76 13 9 1 2869.9 -23.62 181.14

2620.76 -28.91 33.38 17.05 82.06 16 I9 7 2220.7 -29.71 74.66

3594.60 -17.99 121.23 13.48 65.50 13 33 59 2784.6 -20.95 113.66

2402.85 -$4.18 52.01 17.49 89.90 18 25 40 1802.8 -33.82 42.86

3375.23 -13.03 117.93 10.99 58.t2 13 36 48 2775.2 -17.15 111.24

NIO-COUR_ EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY

TC3 .5904 8Au .0981 SGT 1220.7 m 381.5 SG3 3020.9 ST 538,2 SR 171.1 85 1519.6

RC3 .5325 FAU .53289 RRT .5055 RRF -.7922 RTF -.6467 CRT .8338 CRS -.4809 C$T .1333

FC-SO.9205 08P 3351 SG8 I276.9 RLr_ -.5099 R13 -.6701 LEA 1523.1 MSA 552.9 SEA 21.1

9C3 .6083 FIll 10437 SG1 1237.0 SG2 324.9 THA 9.65 ELI 555.5 (L2 91.2 ALF 15.32

LAUNCH DATE NOV g 1964 FLIGHT TIM( 286.00 ARRIVAL DATE AUG 22 1965

LNCM AZNTH

90.00

80.00

100.00

100.00

110.00

110.00

HELIOCENTRIC CONIC DISTANCE 649.489 EARTH TO MARS

RL 148.16 LAL .00 LOL 46.63 YL 32.885 ;AL -1.87 AZL 88.38 HCA 200.81 SMA 186.90 ECC ,20971 INC 1.6ZZZ Vl 50.072

RP 225.19 LAp -.58 LOP 247.43 VP 21.648 GAP -2.65 AZP 91.52 TAL 349.21 TAp 190.01 RCA 147.71 Apo 226.10 V2 24.425

RC 251.477 GL 16.01 GP 1.75 ZAL 102.65 ZAP 115.20 (TS 177.90 ZA( 151.55 ETE 173.18 ZAC 89.99 ETC 256.17 CLP 115.21

PLANE7OCENTRIC CONIC

C3 9.054 VHL 3.009 OLA 28.24 RAL 159.12 RAD 6567.3 VEL 11.421 pTH 1.98 VHp 2.978 DpA 1.77 RAP 163.71 ECC 1.1490

LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIN( PO CGT TIM INJ 2 LAT INJ 2 LONG

13 2 2 3305.31 -24.47 116.03 16.06 75.23 13 57 7 2705.3 -28.25 109.81

IE 65 30 3423.78 -22.19 125.99 15.35 71.94 13 22 34 2923.8 -24.45 116.02

15 68 24 2833.39 -28.79 84.30 17.07 81.59 16 15 37 2233.4 -29.65 75.60

12 41 50 3370.93 -18.07 120.39 13.66 65.78 13 58 1 2770.9 -21.19 112.99

17 43 54 2409.27 -34.16 52.5R 17.56 39.61 18 24 3 1809.3 -3_.86 43.36

12 42 49 3367.82 -13,30 117.52 11.02 58.22 13 38 57 2767.8 -17.40 110.82

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2341 TRA -.4430 TC3 .1943 BAU .0725 867 1082.7 $GR 387.2 SG3 3100.6 3T 530.3 SR 180.5 S6 1553.8

ROE .0945 RRA -.0166 RC3 .5666 FAU .54582 RRT .3753 RRF -.7755 RTF -.4900 CRT .8704 CRS -.4430 CST .0373

FOE 1.5992 FRA 7.9104 FC-52.1681 BSP 2466 _ 1131.0 R25 -.6125 R15 -.5218 LEA 1555.9 MSA 553.7 SEA 21.6

ROE .2524 BRA .4434 BC3 .5990 FSP I0739 SG1 1075.8 SG2 555.2 THA 8.75 EL1 553.7 EL2 85.1 ALF 16.91

LAUNCH DATE NOV 9 1964 FLIGHT TII_E 288.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC C_NIC DISTANCE 653.446

RL 148.16 LAL .OO LOL 48.63 VL 32.879 GAL -1.96 AZl. 88.37 HCA

RP 224.80 LAP -.61 LOll 248.50 VP 21.697 GAP -2.82 AZP 91.52 TAL

EARTH TO MARS

201.88 SMA 186.81 ECC .20930 INC 1.6342 vl 30.072

349.19 TAp 1_.07 RCA 147.71 AlSO 225.91 V2 24.465

RC 253.132 GL 18.17 GP 1.69 ZAL 102.98 ZAP 113.31 ETS 178.02 ZR

PLANETOCENTMIC _|C

C3 9.034 VHL 3.008 DLA 28.38 RAL 159.21 RAO 8567.3 V[L 11.420 pTH

LNCH AZNTH LNCH TIM( L-I TIM( INJ LAT

66.06 12 27 53 3416.73 -23.45

91.94 13 0 21 3311.50 -23.44

100.00 15 25 13 2844.58 -29.68

100.00 12 45 42 3358.90 -I8.41

110.00 17 42 32 2414.74 -34.16

110.00 12 44 53 3361.49 -13.52

DIFFERENTIAL C._RRECTION6

TOE .2467 TNA -.3787 TC3 -.2047 8AU .0734

MO[ .0894 RRA -.0144 RC3 .5719 FAU .58968

FOE 1.6646 FRA 9.1006 FC-53.53T2 BDP 1512

BiD[ .2880 BRA .3?99 9C3 .9074 FSP I|007

149.47 ETE 173.75 ZAC 89.75 ETC 256.22 CLP 113.32

1.96 VHP 2.943 DPA 2.06 RAp 182.94 ECC 1.1487

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

125.97 15.93 73.54 13 24 50 2816.7 -25.48 117,78

118.17 15.82 73.52 13 55 55 2711.5 -25.47 110.08

85.11 17,13 61.18 16 12 38 2244.6 -29.60 76.43

119.66 13.84 66.02 t5 41 41 2756.9 -21.49 112.22

53.02 17.87 89.36 18 22 47 1814.7 -33.89 43.78

11T,17 15.19 58.30 15 40 54 2761.5 -17.62 110.45

MID-COURSE EXECUTION ACCURACY ORBIT O(TERMINATION ACCURACY

SGT 955.9 _ 393.8 SG$ 3179.1 ST 530.6 SR 190.0 SS 1562.2

RRT .1350 RRIr -.7599 RTF -.2550 CRT .g061CRS -,4584 C$T -.0605

1051.7 R_3 -.7140 R13 -.2825 LSA 1585.t MSA 5SS.E SSA 28.6

SG1 957.2 _W,2 384.9 THA 5.44 EL1 558.6 EL2 76.4 ALF 18.33
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JPL TM 33-100 EARTH--MARSTRAJECTORIES(VOL. 1, 1964)

LAUNCH DATE NOV 9 1964 FLIGHT TIE 290.00 ARRIVAL DATE AUG 26 1965

EARTH TO MARS

202.95 SMA 186.72 ECC .20893 INC 1.6453 vl 30.072

349.16 TAp 192.11RCA 147.71Apo 225.73 V2 24.506

147.36 ETE 174.22 ZAC 89.51ETC 256.27 CLP 111.40

H(L|O¢ENTRIC CONIC DISTANCE 657.412

RL 148.16 LAL .DO LOt. 46.63 VL 32.874 GAL -1.87 AZL 88.35 HCA

RP 224.41 LAP -.64 LOP 249.58 VP 21.726 GAP -3.15 AZP 91.52 TAL

RC 254.766 GL 18.31 ;p 1.64 ZAL 102.69 ZAP 111.39 ETS 178.13 ZAE

PLANETOCENTRIC CONIC

C3 9.017 VHL 3.003 DLA 28.49 RAL 159.32 RAD 6587.3 VEL 11.420 PTH 1.98 VHp Z.911DPA 2.36 RAp 182.15 ECC 1.1484

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZM_H INJ TIME

86.71 12 17 5 3452.78 -23.54 128.54 19.94 73.48 13 14 3A

93.29 13 12 2 3274.73 -23.53 115.50 13.94 73.46 14 6 37

100.00 15 22 37 2854.18 -28.57 85.81 17.22 80.82 16 10 11

100.00 12 49 11 3348.56 -18.69 119.02 14.03 66.24 13 44 59

110.00 17 41 32 2419.30 -34.17 53.37 17.79 89.14 18 21 52

110.00 12 46 45 3356.20 -13.71 116.88 11.31 58.38 13 42 41

OIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2803 TRA -.3112 TE3 -.6238 8AU .1025 SGT 918.3 SGR 400.T SG3 3251.2

ROE .1043 RRA -.0124 RC3 .5773 FAU .57038 RRT -.0348 RRF -.7448 RTF .0523

FOE 1.7292 FRA 8.2849 FC-54.7602 8_P 1071 SGB 1002.0 R23 .7430 R13 -.0584

BOE .2804 BflA .3114 BC3 .8499 FSP 11282 SGI 918.5 SG2 400.4 THA 178.93

PO CST TIM INJ 2 LAT INJ 2 LONG

2852.8 -25.59 120.45

2674.7 -25.58 107.42

2254.2 -29.53 77.14

2748.6 -21.75 111.56

1819.3 -33.91 44.14

2756.2 -17.80 110.15

ORBIT DETERMINATION ACCURACY

ST 536.5 SR 199.5 SS 1610.0

CRT .9379 CRS -.4721 CST -.1619

LSA 1615.6 MSA 555.9 SSA 23;3

EL1 566.7 EL2 65.3 ALF 19.50

LAUNCN DATE NOV 9 1964 FLIGHT T|M( 292.00 ARRIVAL DATE AUG 28 1965

NELIOCEMTRIC CCNIC

RL 148-_16 LAL .DO

RP 224.02 LAP -.87

RC 25&.380 GL 18.44

PLAN(TOCENTRIC CONIC

C3 9.004 VHL 3.001

LNCH AZMTH LNCM TIN_

83.94 lZ 11 14

94.06 13 18 38

100.00 13 20 37

100.00 12 _r_ 13

110.00 17 40"34

110.00 12 48 23

DIFFERENTIAL C_RRECTIOiS

TDE .2733 TRA -.2420

ROE .1093 RflA -.0105

FOE 1.7740 FRA 8.4835

BOE .2964 BRA .2422

DISTANCE 661.388 EARTH TO MARS

LOL 46.63 VL 32.889 GAL -1.87 AZt. 88.34 HCA 204.03 $14A 186.63 ECC .20860 INC 1.6353 vl 30.072

LOP 250.65 VP 21.76q GAP -3.41 AZF 91.31 TAL 349.12 TAp t93.13 RCA 147.70 Also 225.57 V2 24.548

GP 1.59 ZAL 102.73 ZAP 109.44 ET8 1T9.23 ZAI[ 143.21 ET( 174.65 ZAC 89.28 (TC 256.32 CLP 109.43

TC$.1.0800 BAU .1458

RC3 .5332 FAU .58131

FC-35.8938 BmP 1383

BC3 1.2099 FSP 11521

DLA 26.58 RAL 159.45 RAO 856T.3 VI[L 11.419 PTH 1.98 VHp ?..883 DPA 2.68 RAP 181.34 ECC 1.1482

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH |NJ T|NE PO CST TIM INJ 2 LAT tNJ 2 LONG

3473.10 -23.82 130.06 16.07 73.43 13 9 7 2873.1 -25.67 121.96

3233.83 -23.91 114.00 16.07 73,41 14 13 9 2653.8 -25.66 105.91

2862.16 -_8.49 88.38 17.33 80.53 16 8 19 2262.2 -29.50 77.72

3340.01 -19.93 118.49 14._3 86.42 13 47 53 2740.0 -21.95 111.01

2422.98 -34.17 53.98 17.94 88.97 _8 21 17 1823.0 -33.93 44.42

3351.95 -13.87 119.64 11.48 58.44 13 44 17 2751.9 -17.94 109.90

RID'CoURSE (XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT gTS.9 SGR 408.2 SG3 3318.6 ST 349.6 SR 209.1 S$ 1632.7

RRT -.2SZ3 RRt r °.?$03 RTL r 3574 CRT .9932 CRS -.4805 CST -.2580

SGB 1090.$ RZ3 .$432 R13 -.3899 LSA 1643.0 RSA 557.9 SSA 23.9

SG1 985.4 SG2 392.4 THA 172.86 EL1 585.6 EL2 ' 52.8 ALF 20.30

LAUNCH DATE NOV 9 1994 FLIGHT TIME 2g4.00 ARRIVAL DATE AUG 30 1965

HELIOCENTRIC CONIC

RL 148.16LAL .00

RP 223.63 LAP -.71

RC 257.974 GL 18.56

PLANETOCENTRIC COMIC

C3 8.994 VHL 2.999

LNCH AZNTH LMCH TIME

85.44 12 ? 42

94.56 13 23 40

100.00 15 19 15

100.00 12 54 49

110.00 17 40 36

110.00 12 49 55

DIFFERENTIAL CORRECTIONS

TOE .2911 TRA -.1700 TC3-1.5105 BAU .1950

ROE .1143 RRA -.0086 RC3 .5893 FAU .59150

FOE 1.8112 FRA 8.6268FC-56.9380 83P 2293

8DE .3127 BRA .1702 BC3 1.6214 FSP 11718

DISTANCE 665.372 EARTH TO MARS

LOL 46.63 VL 32.865 GAL -1.88 AZL 88.34 HCA 205.11 SMA 186.56 ECC .20831 |NC 1.6649 vt 50.072

LOP 251.74 VP 21.807 GAP -3.66 AZP 91.51 TAL 340.06 TAp 194.18 RCA 147.70 APO 225.42 vZ 24.590

GP 1.54 ZAL 102.84 ZAP 107.47 (TS 178.33 ZAE 143.04 ETE 175.04 ZAC 89.04 ETC 256.38 CLP 107.46

OLA 28.65 RAL 159.60 RAD 8367.3 VEL 11.419 PTH 1.98 VHP 2.858 OPA 3.00 RAp 180.51ECC 1.1480

L-I TIME |NJ LAT INJ LONG 1NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

3486.25 -23.68 131.04 16.23 73.39 13 5 48 2886.3 -25.74 122.94

3240.24 -23.67 113.02 16.23 73.37 14 17 41 2640.2 -25.73 104.92

2868.42 -28.41 86.83 17.46 80.30 16 7 3 2268.4 -29.46 78.19

3333.31 -19.11 118.08 14.44 66.57 13 50 22 2733.3 -22.11 110.57

2425.80 -34.17 53.88 18.10 88.84 18 21 3 1825.8 -33.95 44.64

3348.69 -13.98 116.46 11.66 58.48 13 45 44 2748.7 -18.05 109.71

MID-COURSE EXECUTION ACCURACY O]RBIT DETERMINATION ACCURACY

SGT 1123.6 $GR 413.9 SG3 3380.7 ST 567.7 SR 218.7 SS 1652.2

RRT -.4097 RRF -.7t70 RTF .5883 CRT .9808 CRS -.4873 CST -.3492

1200._ R23 .4890 R13 -.6165 LSA 1669.3 MSA 559.0 SSA 24.6

SG1 1140.1 SG2 374.6 TflA 170.34 EL1 607.1 EL2 39.9 ALF 20.80

LAU_ICH OAT( NOV _ 1964 FLIGHT TIME 296.00 ARRIVAL DATE SEP 1 1965

HELIOCENTRIC CCNIC

RL 148.16 LAL .O0

RP 223.24 LAP -.74

RC 259.547 GL 18.66

PLANETOCENTR IC C(_IC

C3 8.987 VHL. ,2.998

LNCH AZ14TH LNCM TIME

85.12 12 5 48

94.88 13 27 O

100.00 15 18 33

100.00 lZ 58 35

110.00 17 40 43

110.00 12 51 15

OIFF(RENTIAL CORRECTIONS

TOE .3052 TRA -.0980

ROE .1191 RRA -.0071

FOE 1.8803 FRA 8.8308

BOE .3276 BRA .0983

DISTANCE 669.364

LOt. 46.63 VL 32.861 GAL -1.89 AZL 88.33 HCA

LOP 252.82 VII' 21.648 GAP -3.90 AZP 9i.50 TAL

GP 1.49 ZAL 102.95 ZAP 105.46 ETS 178.42 ZAE

EARTH TO MARS

206.20 SlAA 186.49 ECC .20805 INC 1.6733 vl 30.072

348.99 TAp 195.19 RCA 14T.69 APO 223.29 V2 24.632

140.84 ETE 175.39 ZAC 88.80 ETC 256.44 CLP 105.49

OLA 28.70 RAL 159.T8 RAID 6387.3 VI[L 11.418 PTH 1.98 VHP 2.836 DpA 3.34 RAP 179.67 ECC 1.1479

L-I TIM( INJ LAT JNJ LONG INJ RT AS(: INJ AZIATH INJ TIRE I_) CST TIR |NJ 2 LAT INJ 2 LONG

3494.33 -23.72 131.88 16.41 73.38 13 4 2 2894.3 -25.78 123.56

3231.85 -23.7t 112.40 1,6.41 73.34 14 20 51 2631.7 -25.77 104.31

2872.85 -28.36 87.15 17.82 80.14 16 6 26 2272.8 -29.43 78.51

33?.8.59 -19.24 117.79 14.65 66.67 13 32 24 2728.6 -22.23 110.27

24_7.78 -34.18 34.03 t8.28 88.73 18 21 11 1827.8 -33.96 44.79

3348.44 -14.08 116.34 11.89 38.32 13 47 1 2746.4 -18.13 109.59

MIDoCOUflSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.9899 BAU .2495 S_T 1343.1 $GIt 423.0 363 3431.4 ST 587.9 SR 227.9 SS 1685.6

RC3 .5940 FAU .59830 RRT -.SOT7 RNF -.7018 RTF .7341 CRT .9903 CRS -.4976 CST -.4361

FC-57.6382 BSP 3317 Sr_ 1410.0 RZ3 .3483 R13 -.7506 LSA 1711.5 MSA 555.7 SSA 25.3

BC3 2.0767 FSP 11999 SGI 1363.4 3G2 359.5 THA 170.24 EL1 629.8 EL2 29.6 ALF 21.05
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 9 1984

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP 222.85 LAp -.77

RC 261.100 GL 18.76

PLANETOCENTRIC CONIC

C$ 8.985 VHL 2.997

LNCH AZMTH LNCH TIME

84.84 12 5 5

95.06 13 29 16

100.00 15 18 29

100.00 lZ $8 34

110.00 17 41 8

110.00 12 52 24

FLIGHT TIME 298.00 ARRIVAL DATE SEP 3 1965

DISTANCE 673.368 EARTH TO MARS

LOL 46.6] VL 52.857 GAL -1.90 AZL 88.32 HCA 207.29 8MA 186.43 ECC .20782 TNC 1.6814 vl 30.072

LOP 253.91 VP 21.890 GAP -4.14 AZP 91.49 TAL 348.91 TAp 196.20 RCA 147.69 Apo 225.18 V2 2A.874

GP 1.45 ZAL 103.09 ZAP 103.47 ETS 178.51ZA( 138.62ETE 175.70 ZAC 88.56 ETC 256.51CLP 103.48

DLA 28.73 RAL 159.98 RAO 6567.3 V(L 11.418 PTH 1.98 VHp 2.818 DpA 3.68 RAp 178.81ECC 1.1478

L-; TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM iNJ 2 LAT INJ 2 LONG

3499.29 -23.75 132,02 18.61 73.34 13 3 25 2899.3 -28.81 123.92

3226.76 -23.74 112.05 16.60 73.33 14 23 3 2626.8 -25.80 105.95

2875.58 -28.33 87.35 17.81 80.04 16 6 24 2275.6 -29.41 78.71

3325.71 -19.31 117.61 14.88 66.73 13 54 O 2725.7 -22.30 110.08

2428.97 -34.16 54.13 18.49 88.70 18 21 37 1829.0 -33.96 44.89

3345.09 -14._1 116.26 12.07 58.54 13 48 9 2745.1 -18.17 109.50

0IFFERENTIAL C_RECT|I:I48

TOE .3243 TRA -.D198 TC3-2.4541 BAU .3033

ROE .1245 RRA -.OO80 RC3 .6013 FAU .6OUZ

FOE 1.8826 FRA 8.9164 FC-$6.6721 BP 4508

BOE .3474 6RA .0201 8C3 2.5287 FSP 12032

LAUNCH DATE HOV g 1964

MID-COURSE EXECUT|ONA('(uRACY ORBIT DETERMINATION ACCURACY

SET 1597.0 Srdl 432.1 $t13 3483,1 ST 621.7 SR 236.E 88 1676.2

RRT -.554_RRF -.891T RTF .8Z41 CRT .9952 CR8 -.4898 CST -.5010

6r_ 1654.4 RZ3 .2537 R13 -.8334 LSA 1713.0 MSA 563.8 SSA 25.8

SGI 1615.7 SGZ 355.S THA 171.04 EL1 665.2 EL2 28.9 ALF 20.87

FLIGHT TIldE 300.00 ARRIVAL DATE SEP S 1965

HELIOCENTRIC CCNIC DISTANCE 677.379 EARTH TO MARS

RL 148.16 LAL .00 LOL 46.63 VL 32.854 GAL -1.92 AZ1. 88.31 PICA 208.38 SMA 186.38 ECC .20763 INC 1.6891 vl 30.072

RP 222.47 LAP -.80 LOP 255.00 VP 21.932 GAP -4.38 AZP 91.49 TAL 348.81 TAP 197.20 RCA 147.68 APO 225.D7 V2 24.716

RC 262.638 GL 18.84 GP 1.41 ZAL 103.26 ZAP 101.46 ETS 178.60 Z/ME 136.39 ETE 175.98 ZAC 88.32 ETC 256.58 CLP 101.46

PLAN(TOCENTRIC CONIC

C3 6.983 VHL 2.997 DLA 28.74 RAL 160.20 RAD 6567.3 VEL 11.418 PTH 1.98 VHP 2.803 DpA 4.03 RAP 177.95 ECC 1.1478

LNCH AZNTH LNCH TIM( L-I TIM( ZNJ LAT IMJ _:)NG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

84.89 12 5 32 3500.74 -23.75 132.13 16.83 73.34 13 3 52 2900.7 -25.81 124.03

95.11 13 30 36 3225.32 -23.78 111.98 16.83 75.32 14 24 22 2625.3 -25.81 108.85

100.00 15 19 7 2876.42 -26.32 87.41 18.04 80.01 16 7 3 2276.4 -29.41 78.78

100.00 12 59 42 3324.87 -19.34 117.56 15.11 66.75 13 55 7 2724.9 -22.32 110.03

110.00 17 41 54 24LMJ.35 -34.16 54.16 18.71 88.66 18 22 24 1829.3 -33.97 44.92

110.00 12 53 24 3344.71 -14.12 116,24 12.29 58.54 13 49 9 2744.7 -18.18 109.48

DIFFERENTIAL C_flECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3412 TRA .0593 TC3-2.9441 BAU .3610 8ST 1885.9 9,_II 439.9 SG3 3524.8 ST 655.5 SR 247.8 SS 1689.8

ROE .1295 RRA -.0033 tiC3 .6064 FAO .61468 RR-T -,5799 RRF -.6789 RTF .8778 CRT .9899 CRS -.4903 CST -.$650

FOE 1.8429 FRA 9.0616 FC-59.2535 BSP 5704 _ 1831L_5 R23 .1855 R13 -.8829 LSA 1739.7 MSA 565.1 SSA 26.4

BDE .$649 6RA .0593 BC3 3.0059 FSP 12175 861 1903.7 _d_2 355.0 THA 172.02 ELi 700.0 EL2 32.9 ALF 20.56

LAUNCH DATE NOV g lg64

HELIOCENTRIC CONIC

RL 148.16 LAL .DO

RP 222.08 LAp -.83

RC 264.145 GL 18.82

PLANETOCENTRIC CONIC

CS 8.987 VHL 2.9g8

LNCH AZMTH LNCH TIME

84.95 12 7 4

95.05 15 51 1

100.00 15 20 24

100.00 13 0 82

110.00 17 43 1

110.00 12 54 14

FLIGHT TIME 302.00 ARRIVAL DATE SEP 7 1965

DISTANCE 681.599 EARTH TO MARS

46.65 VL 32.851 GAL -1.95 AZL 8_.30 HCA 209.48 SMA 186.33 ECC .20748 INC 1.8960 vl

vZ

CLP

LOt.. 30.072

LOP 256.10 VP 21.975 GAP -4.61 AZP 91.48 TAL 348.70 TAp 198.18 RCA 147.67 APO 224.99 24.758

GP 1.37 ZAL 103.45 ZAP (3¢3.45 ET8 178.68 ZAE 154.14 (TE 176T24 ZAC 88.08 ETC 256.65 99.43

DLA 26,75 RAL 160.44 RA_ 6567.5 VEL 11.418 PTH 1.98 VHp 2.792 DpA 4.58 RAp 177.09 ECC ).1479

L-I TiME INJ LAT ZNJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

3498.99 -23.75 132.00 17.08 73.34 13 5 23 2899.0 -25.80 123.90

3227.21 -23,73 112.08 17,08 73.33 14 24 48 2627.2 -25.79 103.99

2875.46 -28.33 87.34 18.29 80.05 16 8 20 2275.5 -29.42 78.71

3325.96 -19.3t 117.82 • 15.35 66.72 13 55 46 2726.0 -22.29 110.10

2428.95 -34.18 54.13 18.96 98.70 18 23 30 1829.0 -53.96 44.89

5545.25 -14.10 116.27 12.54 58.53 t 13 50 0 2745.3 -18.17 109.51

DIFFERENTIAL CORRECTIONS

TOE .3576 TRA .1401 TC3-3.4449 BAU

RDE .1346 RRA -.0015

FOE 1.8242 FRA g.1757

8DE .5821BRA .1401

LAUNCH DATE NOV 9 1964

HE_|OCENTRIC CONIC

RL 148.18 LAL .00

RP 221.70 LAP -.87

RC 265.639 r,,L 18.98

PLANETOCENTR|C CONIC

C3 8.994 VHL 2.999

LNCH AZMTM

85.14

94.86

100.00

100.00

110.00

110.00

DIFFERENTIAL

TDE .3745

ROE .1897

FDE 1.8035

8DE .3996

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

.4204 SET 2186.9 SGR 447.9 SG3 3556.8 ST 692.4 SR 257.6 SS 1693.9

RC3 .6114 FAU .62007 RRT -.5917 RRF -.6669 RTF .9118 CRT .9819 CRS -.4865 CST -.6169

FC-59.7523 BSP 6923 SGB 2242.1 R23 .1397 R15 -.9148 LSA 1758.5 MSA 567.6 SSA 26.9

6C3 3.4987 FSP 12254 861 2213.3 SO2 558.4 THA 1_2.93 EL1 737.4 EL2 45.8 ALF 20.15

TRA .2235

RRA .0002

FRA 9.2935

BRA .2255

FLIGHT TIME 504.00 ARRIVAL DATE $EP 9 1965

DISTANCE 685.427

LOL 46.63 VL 32.849 GAL -1.95 AZL 86.30 HCA

LOP 257.20 VP 22.019 GAP -4.84 AZP 91.47 TAt.

GP 1.33 ZAL 103.66 ZAP 97.40 ETS 178.76 zA(

EARTH TO MARS

210.58 SMA 186.29 ECC .20756 INC 1.7027 vl 50.072

548.58 TAp 199.16 RCA 147.66 APO 224.91 V2 24.799

131.89 (TE 176.48 ZAC 87.85 ETC 256.78 CLP 87.40

DLA 28.70 RAL 160.71RAD 6567.3 VEL 11.419 PTH 1.98 VHP 2.784 DpA 4.73 RAp 176.22 ECC 1.1480

LNCH TIM( L-I TIM( INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIM( PO CST 7IN INJ 2 LAT ]NJ 2 LONG

12 9 39 3494.31 -23.72 151.64 17.35 75.56 13 7 53 2894.5 -25.77 123.55

13 30 36 3232.20 -23.71 112.44 17.35 75.34 14 24 28 2632.2 -25.77 104.34

15 22 21 2872.75 -28.36 87.15 18.57 80.15 16 10 14 2272.8 -29.45 78.51

15 O 34 3528.99 -19.22 117.81 15.60 66.66 13 56 3 2729.0 -22.22 110.29

17 44 29 2427.80 -54.16 54.04 19.23 88.75 18 24 57 1827.8 -53.96 44.80

12 54 56 3346.70 -14.05 116.35 12.80 58.51 13 SO 45 2746.7 -18.12 109.59

CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC5-5.9498 BAU .4807 SET 2522.1S_ 455.6 SO3 5580.4 ST 733.4 SR 267.2 SS 1699.5

RC3 .6156 FAU .62546 RRT -.5948 RRF -.8547 RTF .9558 CRT .9704 CRS -.4814 CST -.6818

FC-60.0117 BSP 8166 SGB 2562.9 R25 .1087 R13 -.9556 LSA 1780.8 MSA 570.3 SSA 27.4

BC3 5.9974 FSP 12556 SG1 2536.9 SG2 564.1 THA 173.74 EL1 778.2 EL2 60.8 ALF 19.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 9 1964 FLIGHT TIME 306.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC COiM IC DISTANCE 689.463 EARTH TO MARS

RL 148.16 LAL .00 LOL 46.63 VL 32.847 GAL -1.98 AZL 88.29 HCA 211.69 SMA 186.25 ECC .20726 INC 1.7088 V1 30.072

RP 221.32 LAP -.90 LOP 258.31VP 22.062 GAP -5.06 AZP 91.45 TAL 348.44 TAp 200.12 RCA 147.65 Apo 22&.85 V2 24.841

RC 267.114 GL 19.04 GP 1.29 ZAL 103.92 ZAP 95.37 ETS 178.83 ZAE 129.63 ETE 17-6.70 ZAC 87.62 ETC 256.81 CLP 95.37

PLANETOCENTRIC CONIC

C3 9.005 VHL 3.0010LA 28.65 RAL 161.01RAD 6567.3 VEL 11.419 PTH 1.98 VHp 2.780 OpA 5.08 RAp 175.36 ECC 1.1482

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN ZNJ 2 LAT INJ 2 LONG

85.46 12 13 27 3486.02 -23.68 131.02 17.65 73.38 15 31 33 2886.0 -25.73 122.92

94.54 13 29 8 3240.95 -23.67 113.07 17.65 73.36 14 23 9 2641.0 -25.72 104.98

100.00 15 24 55 2868.41 -28.41 86.83 18.88 80.30 16 12 44 2268.4 -29.46 78.19

100.00 13 0 20 3333.79 -19.09 118.11 15.86 66.55 13 55 54 2733.8 -22.10 110.61

110.00 17 46 16 2425.93 -34.17 53.89 19.52 88.84 18 26 42 1825.9 -33.95 44.65

110.00 12 §5 29 3349.04 -13.97 116.48 13.08 58.48 13 51 18 2749.0 -18.04 109.73

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3900 TRA .3090 7C3.4.4828 8AU .5424 9GT 2860.1 9GR 463.4 SGS 3595.0 ST 775.6 8R 276.9 _ 1699.7

RDE .1449 RRA .0020 RC3 .6193 FAU .62556 RRT -.5935 RRF -.6427 RTF .9488 CRT .9563 CRS -.4743 CST -.6986

FOE 1.7671 FRA 9.3863 FC-60.1422 8SP 9422 SGB 2897.4 R23 .0870 RIS -.9500 LSA 1799.6 MSA 572.8 SSA 27.9

BOE .4160 9RA .3090 BC3 4.5056 FSP 12367 SG1 2873.5 SG2 371.2 THA 174.41 EL1 820.0 EL2 75.6 ALF 19.02

LAUNCH OAT[ NOV 9 1964 FLIGHT TIME 308.00 ARRIVAL DATE SEP 13 1965

EARTH TO MARS

212.80 St4A 18_.22 ECC .20720 INC 1.7147 vl 30.072

348.28 TAp 201.08 RCA 147.63 APO 224.80 V2 24.883

127.38 ETE 176.90 ZAC 87.39 ETC 256.90 CLP 93.35

HELIOCENTRIC CONIC DISTANCE 693.506

RL 148.16 LAL .00 LOt_ 46.63 VL 32.845 GAL -2.00 AZL 88.29 HCA

RP 220.94 LAp -.93 LOP 259.42 VP 22.106 GAP -5.28 AZP 91.44 TAL

RC 288.570 GL 19.09 GP 1.26 ZAL 104.20 ZAP 93.35 ETS 178.90 ZAE

PLANETOCENTRIC CONIC

C3 9.019 VHL 3.003 DLA 28.88 RAL 161.33 RAD 6367.3 VEL 11.420 PTH 1.98 VHP 2.778 DpA 5.42 RAp 174.§1ECC 1.1484

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

85.94 12 16 40 3473.54 -23.62 130.08 17.97 73.41 13 16 34

94.06 13 26 _6 3234.05 -23.61 114,01 17.97 73.40 14 20 40

100.00 15 28 6 2862.49 -28.48 86,41 19.23 80.52 16 15 48

100.00 12 59 42 3340.33 -18.92 118.51 16.13 66.41 13 55 23

110.00 17 48 23 2423.31 -34.17 53.69 19.84 88.96 18 28 46

110.00 12 55 54 3352.27 -13.55 116.66 13.37 58.43 13 51 47

DIFFERENTIAL C(_RRECTIONS MID-COURSE ExECuTION. ACCURACY

TOE .4053 TRA .3984 TC3-4.9766 BAU .6047 SGT 3206.6 SGR 469.7 803 3595.0

R0£ .1498 RRA .0055 RC3 .6206 FAU .62327 RRT -.5888 RRF -.6277 RTF .9590

FOE 1.7819 FRA 9.5278 FC-59.8261BSP 10719 SG8 3240.9 R23 .0881 R13 -.9598

BOE .4921BRA .3984 BC3 5.0132 FSP 12504 SG1 3218.7 SG2 378,3 THA 175.00

PO CST TIM ]NJ 2 LAT INJ 2 LONG

2873.5 -25.67 121.99

2654.0 -25.66 105.92

2262.5 -29.50 77.75

2740.3 -21.95 111.03

1825.3 -33.94 44.45

2752.3 -17.93 109.92

ORBIT DETERMINATION ACCURACY

87 820.6 SR 285.9 8S 1719.1

CRT .9398 CRS -.4753 CST -.7382

LSA 1840.1NSA 569.0 SSA 28.5

EU1 864.1 EL2 92.8 ALF 18.35

LAUNCH OATE NOV 9 1964 FLIGHT TIME 510.00 ARRIVAL DATE SEP 15 1965

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP 220.56 LAP -.96

RC 270.009 GL 19.13

PLANETOCENTRIC CONIC

C5 9.037 VHL 3.006

LNCH AZMTH LNCH TIME

86.64 12 25 50

93.36 15 21 59

100.00 15 31 46

100.00 12 58 44

110.00 17 50 48

110.00 12 56 12

DIFFERENTIAL CORRECTIONS

TOE .4194 TRA .4882 TC3-5.4891 8AU .6675

RDE .1552 RRA .005_ RC3 .6237 FAU .62376

FOE 1.6909 FRA 9.5672 FC-59.7524 BSP 11993

BDE .4472 BRA .4882 BC3 5.5244 FSP 12408

DISTANCE 697.560 EARTH TO MARS

LOL 46.65 VL 52.844 GAL -2.03 AZL 88.28 HCA 213.91SNA 186.19 ECC .20718 INC 1.7202 vl 30.072

LOP 260.53 VP 22.151 GAP -5,49 AZP 91.43 TAL 348.12 TAp 202.02 RCA 147.62 Apo 224.77 V2 24.924

GP 1.22 ZAL 104.50 ZAP 91.35 ETS 178.97 ZAE 125.15 ETE 177.08 ZAC 87.17 ETC 256.98 CLP 91.33

DLA 28,50 RAL 161.66 RAD 6567.3 VEL 11.420 pTH 1.98 VHp 2.781DpA 5.76 RAp 175.67 ECC 1.1487

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5455.12 -23,54 128.71 18.32 73.46 13 23 26 2855.1 -25.59 120.62

3273.25 -23.53 115.39 18.51 73.44 14 16 32 2673.2 -25.58 107.31

2855.29 -28.56 85.89 19.59 80.78 16 19 21 2255.3 -29.54 77.22

3348.31 -18.70 119.01 16.41 66.24 13 54 33 2748.3 -21.75 I-.11.54

2420.06 -34.17 53.43 20.18 89.11 18 31 S 1820.1 -33.92 44.20

3356.30 -13.71 116.88 13.69 58.38 13 52 8 2756.3 -17.79 110.15

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3556.9 SGR 477.7 9GS 3595.3 ST 865.8 SR 296.0 85 1703.7

RRT -.5817 RRF -.6173 RTF .9669 CRT .9226 CRS -.4589 CST -.7389

SGB 3588.9 R23 .0590 R13 -.9674 LSA 1845.9 MSA 575.9 SSA 28.8

SGI 5567.9 SGZ 387.4 THA 175.48 EL1 908.5 EL2 108.8 ALF 17.77

LAUNCH DATE NOV 9 1964 FLIGHT TIME 512.00 ARRIVAL DATE SEP 17 1965

HELIOCENTRIC C(_IIC

RL 148.16 LAL .00

RP 220.18 LAP -.99

RC 271.430 GL 19.17

PLANETOCENTRIC CONIC

C3 9.060 VHL 3.010

LNCH AZNTH LNCH TIME

87.76 12 36 40

92.24 13 14 3

100.00 15 35 56

I00.00 12 57 28

110.00 17 53 31

110.00 12 56 22

DIFFERENTIAL C._RRECTIONS

TOE .4320 TRA .5906 TCS-6.0009 BAU .7308

ROE .1805 RRA .0075 RC3 .6254 FAU .62191

FDE 1.6016 FRA 9.6015 FC-§9.4292 8SP 13271

BOE .4608 BRA .5806 BC3 6.0334 FSP 12320

DISTANCE 701.621 EARTH TO MARS

LOL 46.65 VL 32.842 GAL -2.06 AZL 88.27 HCA 215.02 SMA 186.17 ECC .20718 INC 1.7254 vl 30.072

LOP 261.64 VP 22.195 GAP -5.70 AZP 91.41 TAL 347.93 TAp 202.96 RCA 147.60 APO 224.74 V2 24.965

GP 1.19 ZAL 104.83 ZAP 89.33 ETS 179.04 ZAE 122.89 ETE 177.26 ZAC 86.95 ETC 257.07 CLP 89.33

OLA 28.40 RAL 162.03 RAD 6567.3 VEL 11.421PTH 1.98 VHp 2.786 DpA 6.10 RAp 172.84 ECC 1.1491

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3425.23 -23.45 126.49 18.69 73.51 13 33 45 2825.2 -25.49 118.41

3304.08 -23.44 117.62 18.68 73.50 14 9 7 2704.1 -25.48 109.54

2846.82 -28.65 85.27 19.99 81.09 16 23 23 2246.8 -29.59 76.59

3357.72 -18.44 119.58 16.71 66.05 13 53 26 2757.7 -21.52 212.14

2416.14 -34.18 53.13 20.54 89.29 18 33 47 1816.1 -33.90 43.89

3361.17 -13.54 117.15 14.02 58.31 13 52 23 2761.2 -17.63 110.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3912.1 SGR 485.2 SG3 3584.2 ST 911.0 SR 305.8 SS 1690.1

RRT -.5734 RRF -.6061RTF .9726 CRT .9041CRS -.4424 CST -.7774

SGB 3942.0 R23 .0520 R13 -.9731 LSA 1854.9 MSA 581.6 SSA 29.1

SGI 3922.1 SG2 396.5 THA 175.89 ELI 952.8 EL2 124.9 ALF 17.19
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 9 1964

HELIOCENTR|C CO(MIC

RL 148.16 LAL .00

RP 219.81 LAP -1.02

RC 272.833 GL 19.20

PLANETOCENTRIC CONIC

C3 9.086 VHL 3.014

LNCN AZMTH LNCN TIME

90.00 13 9 46

90.00 12 44 1

100.00 15 40 33

100.00 12 55 56

110.00 17 56 33

110.00 12 56 25

FLIGHT TIME 314.00 ARRIVAL DATE SEP 19 1965

DISTANCE 705.690 EARTH TO MARS

LOL 46.63 VL 32.841GAL -2,10 AZL 88.27 HCA 216.14 SNA 186.16 ECC .20721 INC 1.7305 Vl 30.072

LOP 262.76 VP 22.240 GAP -5.91AZP 91.40 TAL 347.74 TAp 203.88 RCA 147.58 APO 224.73 V2 25.006

GP 1.15 ZAL 105.19 ZAP 87.34 ETS 179.10 ZAE 120.67 ETE 177,42 ZAC 86.74 ETC 257.16 CLp 87.34

DLA 28.28 RAL 162.41 RAO 6567,3 VEL 11.423 pTH 1.98 VHp 2.795 OpA 6.42 RAp 172.03 ECC 1.1495

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3323.46 -24.15 119.26 19.35 74.74 14 5 10 2723.5 -26.01 111.09

3406.96 -22.54 124.85 18.81 72.49 13 40 48 2807.0 -24.74 116.87

2837.25 -28.75 84.58 20.41 81.44 16 27 50 2237.3 -29.64 75.69

3368.41 -18.14 120.24 17.03 65.83 13 52 4 2768.4 -21.26 112.83

2411.58 -34.18 52.77 20.92 89.50 18 36 44 1811.6 -33.87 43.54

3366.84 -13.33 117.47 14.37 58.23 13 52 32 2766.8 -17.44 110.76

DIFFERENTIAL CCRRECTION$

TOE .4434 TRA .6756 TC3-6.5056 BAU .7959

ROE .1636 RRA .0095 RC3 .6262 FAU .61815

FOE 1.3208 FRA 9.6342 FC-58.9002 BSP 14591

BDE .4734 BRA .6757 GC3 6.5356 FSP 12236

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

$gT 4268.3 SgR 492.2 963 3564.0 ST 956.9 SR 315.4 SS 1679.9

RRT -.$S39 RRF -.9942 RTF .9770 CRT .8846 CRS -.4272 CST -.7947

$GB 4296.6 R23 .0463 R13 -.9773 LSA 1869.1NSA 385.6 SSA 29.4

861 4277.4 SG2 405.6 THA 176.25 EL1 997.6 EL2 141.1 ALP 16.60

LAUNCH DATE NOV 9 1964 FLIGHT TIME 316.00

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP 219.44 LAP -1.03

RC 274.220 GL 19.22

PLANETOC(NTRIC CONIC

C3 9.116 VHL 3.019

LNCN AZMTH LkK:H TIME

90.00 13 26 7

90.00 12 30 57

1OO.O0 15 45 35

100.00 12 54 10

110.00 17 59 51

110.00 12 56 23

DIFPERENTIAL C_RRECTIONS

TOE .4525 TRA .7723 TC3-7.0080 BAU .8575

ROE .1712 RRA .0116 RCS .6262 FAU .61295

FDE 1.4286 FRA 9.6518 FC-59.2092 BSP 15918

BDE .4836 BRA .7724 BC3 7.0359 FSP 12112

DISTANCE 709.766

LOL 46.63 VL 32.841 GAL -2.13 AZL 88.26 MCA 217.27 SNA

LOP 263.89 VP 22.285 GAP -6.11 AZP 91.38 TAL 347.53 TAp

GP 1.12 ZAL 105.57 ZAP 85.37 ET6 179.17 ZAE 118.46 ETE

ARRIVAL DATE SEp 21 1965

EARTH TO MARS

186.15 ECC .20728 INC 1.7351 vl 30.072

204.80 RCA 147.56 APO 224.73 V2 25.047

177.57 ZAC 86.53 ETC 257.25 CLP 85.37

DLA 26.14 RAL 162.62 RAO 6567.S VEL 11.424 PTH 1.98 VHP 2.806 OPA 6.74 RAP 171.24 ECC 1.1500

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT TNJ 2 LONG

3276.33 -24.93 116.04 20.01 76.16 14 20 43 2676.3 -26.61 107.77

3455.38 -21.51 128.03 18.91 71.12 13 28 32 2855.4 -23.89 120.16

2826.71 -28.86 83.81 20.86 81.84 16 32 41 222_.7 -29.68 75.11

SS80.24 -17.81 120.96 17.36 65.59 13 50 30 2780.2 -20.96 113.58

2406.41 -54.18 52.37 21.32 89.74 18 39 58 1806.4 -35.84 43.14

3373.30 -13.10 117.82 14.74 58.14 1S 52 56 2773.3 -17.22 111.13

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

S¢,T 4321.8 $GR 499.1 SG3 3535.S ST 1000.8 SR 32_.1 SS 1667.4

RRT -.5§42 RRF -.5823 RTF .9803 CRT .8640 CRS -.4094 CST -.8090

4653.7 R23 .0415 R13 -.9806 LSA 1881.2 MSA 589.5 SSA 29.7

861 4335,2 SG2 414.7 THA 176.55 EL1 1040.4 EL2 157.4 ALF 16.05

LAUNCH DATE NOV g lg64

HELIOCENTRIC CONIC

RL 146.16 LAL .00 LOL

RP 219.07 LAP -1.08 LOP 265.02 VP 22.530 GAP -6.31AZP gl.36 TAL 547.30 TAp 205.70 RCA 147.54 Apo 224.74 V2 25.088

RC 275.589 GL 19.23 GP 1.09 ZAL 105.98 ZkP 83.45 ETS 179.22 ZAE 116.27 ETE 177.71 ZAC 86.33 ETC 257.34 CLP 83.43

PLANETOCENTRIC CONIC

C3 9.151 VHL 3.025 DLA 27.99 RAL 163.25 RAO 6567.3 VEL 11.425 PTH 1.98 VHp 2.821DpA 7.04 RAp 170.48 ECC 1.1506

LNCH AZMTH LMCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 38 5 $243.71 -25.4T 113.7R 20.62 77.18 14 32 8 2643.7 -26.98 105.45

90.00 12 22 25 3489.47 -20.74 130.23 19.12 70.28 13 20 35 2889.5 -23.24 122.45

100.00 15 50 58 2813.33 -28.96 82.98 21.34 82.26 16 57 53 2215.3 -29.73 74.26

100.00 12 52 14 3393.09 -17.45 121.74 17.70 65.34 13 48 47 2793.1 -20.63 114.39

110.00 18 3 27 2400.66 -34.18 51.92 21.75 90.01 18 43 28 1800.7 -33.80 42.69

110.00 12 56 14 3380.52 -12.84 118.22 15.13 58.05 13 52 34 2780.5 -16_97 111.55

FLIGHT TIME 318.00 ARRIVAL DATE SEP 25 1965

DISTANCE 71.3.850 EARTH TO MARS

46.63 VL 32.840 GAL -2.17 AZL 88.26 HCA 218.40 SMA 186.14 ECC .20737 INC 1.7396 vl 30.072

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4598 TRA .8716 TC3-7.A983 9AU .9205 SGT 4935.4 $gR 505.7 SG3 3498.9 ST 1044.8 SR 334.6 SS 1655.6

ROE .1765 RRA .0137 RC3 .6254 FAU .60638 RRT -.5437 RRF -.5705 RTF .9830 CRT .8426 CRS -.3897 CST -.8209

FDE 1.3291FRA 9.6558 FC-57.3677 BSP 17083 SGB 5009.0 R23 .0382 RI5 -.9831 LSA 1893.2 MSA 594.1 SSA 29.9

8DE .4925 BRA .8717 BC3 7.5243 PSP 11966 SG1 4991.0 SG2 423.8 THA 176.82 EL1 1083.2 EL2 173.8 ALF 15.51

LAUNCH DATE NOV g 1964 FLIGHT TIME 320,00 ARRIVAL DATE SEP 25 1965

HELIOCENTRIE CONIC

RL 148.16 LAL .00 LOL

RP 218.70 LAP -1.11 LOP 266.15 VP 22.576 6AP -6.51 AZF 91.35 TAL

RC 276.940 GL 19.23 GP 1.06 ZAL 106.41 ZAP 81.52 ETS 179.28 ZAE

PLANETOCENTRIC CONIC

C3 9.190 VHL 3.032 DLA 27.82 RAL 163.71 RAO 6567.3 VEL 11.427 PTH 1.98 VHp 2.839 DpA 7.33

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT |NJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIM

tO.O0 13 48 42 3215.76 -25.87 111.85 21.22 78.07 14 42 18 2615.8

90.00 12 15 25 3319.08 -20.05 132.13 19.39 69.57 13 14 4 2919.1

100.00 15 56 40 2803.22 -29.07 82.10 21.83 82.71 16 43 24 2203.2

100.00 12 50 8 3406.86 -17.06 122.58 18.07 65.07 13 46 55 2806.9

110.00 18 7 19 2394.36 -34.18 51.42 22.20 90.30 18 47 13 1794.4

110.00 12 55 59 3368.48 -12.55 118.66 15.55 57.94 13 52 28 2788.5

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4654 TRA .9732 TCS-7.9780 BAU .9832 SGT 5338.2 8_ 512.2 $65 3454.7

ROE .1819 RRA .0158 RC3 .6238 FAU .59840 RRT -.5327 RRF -.5582 RTF .9850

FOE 1.2223 FRA 9.6513 PC-56.3706 BSP 18338 SgB 5562.7 R23 .0355 R13 -.9851

8DE .4996 BRA .9733 BC3 6.0024 PSP 11795 SG1 5345.2 sg2 432.9 THA 177.05

DISTANCE 717.942 EARTH TO MARS

46.63 VL 32.840 6AL -2.21 AZI. 88.26 HCA 219.55 S44A 186.14 ECC .20749 INC 1.7439 vl 30.072

APO 224.76 V2 25.128

ETC 257.42 CLP 81.51

RAp 169.75 ECC 1.1512

INJ Z LAT INJ 2 LONG

-27.26 103.45

-22.65 124.42

-29.77 73.37

-20.27 115.26

-35.76 42.21

-16.70 112.00

ORBIT DETERMINATION ACCURACY

ST 1088.1 8R 544.1 SS 1639.4

CRT .8201CR$ -.3676 C$T -.8307

LSA 1905.2 MSa 599.3 SSA 30.1

EL1 1125.2 EL2 190.4 ALF 14.98

347.06 TAp 206.59 RCA 147.52

114.11 ETE 177.84 ZAC 86.14
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 9 1964

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP 218.34 LAp -1.14

RC 276.273 GL 19,23

PLANETCdEENTRIC C(_IC

C3 9,234 VHL 3.039

LNCH AZMTH LNCH TIME

90.00 13 58 40

90.00 12 9 15

tOO.O0 16 2 41

100.00 12 47 56

lt0.00 18 11 26

110.00 12 35 40

FLTGMT TIME 322.00 ARRIVAL DATE SEP 27 1965

01STAHCE 722.041 EARTH TO MARS

LOt. 46.83 VL 32.841 GAL -2.26 AZL 88.25 HCA 220.66 SMA 186.14 ECC .20764 INC 1.7481 V1 30.072

LOP 267,28 VP 22.421 GAP -6.70 AZP 91,33 TAL 346.8| TAP 207-.47 RCA 147.49 APO 224.79 V2 25.168

GP 1,03 ZAL 106,87 ZAP 79.63 (TS 179,33 ZA( 111,96 ET( 177.96 ZAC $5,96 ETC 257,51 CLP 78,63

DLA 27,63 RAL 164,18 RAO 6567.3 VEL 11.429 PTH 1,98 VHp 2,860 OPk 7,61 RAP 169,04 ECC 1.1520

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3190.22 -26,22 1|0,06 21,83 78.91 14 51 51 2590,2 -27,49 101.62

3546.47 -19,39 133,67 19,69 66,95 18 8 21 2946,5 -22.,08 126.23

2790.47 -29.18 81.17 22.35 83.19 16 49 11 2190.5 -29.81 72.42

3421.45 -16,63 123,46 18,46 64,80 13 44 57 2821,5 -19.89 116,18

2887.53 -34.18 30.89 22.67 90.61 18 51 14 1787.5 -33.72 41.68

3397.16 -12.24 119.14 15.98 57.83 13 52 17 2797.2 -16.40 112.50

DIFFERENTIAL CCRRECTIONS

TDE .4688 TRA 1.0773 TC3-8,4440 BAU 1,0432

RDE ,1878 RRA ,0180 RC3 ,6213 FAU ,38928

FOE 1.1140 FRA 9.6329 FC-35.2482 BSP 19383

8DE .5048 8flA 1.0774 BE3 8.4868 FSP 11622

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 5689.8 SGR 518.5 863 3403.9 ST 1130.6 8R 353.5 SS 1625.0

RRT -.5214 RRF -.5461 RTF .9867 CRT .7965 CRS -.3446 CST -.$395

SG8 5713,3 I;LZ3 ,0334 R13 -,9868 LSA 1917,8 MSA 604,0 SSA 30.2

$61 5696,2 $GZ 441,9 THA 177,26 EL1 1166,3 ELI 207.2 ALF 14.45

LAUNCH DATE NO¥ 9 1964 FLIGHT TIME 324,00

HELIOCENTRIC C_IC

RL 148.18 LAL .DO

RP 217.98 LAP -1.17

RC 279,589 64. 19,22

PLANET_(NTRIC CONIC

CS 9.283 VHL 3.047

LNCH AZMTH LNCH TIM(

90,00 14 8 16

90.00 12 3 37

100,00 16 8 37

100.00 12 45 37

110.00 18 15 48

110.00 12 33 15

DISTANCE 726.148

LOt. 46.63 VL 32.841 GAL -2.30 AZl, 88.25 HCA

LOP 268.42 VP 22.466 GAP -6.89 AZP 91.31 TAL

GP 1,00 ZAL 107.35 ZAP 77,78 ETS 179,38 ZAE

ARRIVAL DATE SEP 29 1965

EARTH TO MARS

22_1.80 SMA 188.15 ECC .20782 INC 1.7519 vl 30.072

346.34 TAP Z08,35 RCA 147,46 APO 224,83 V2 25,208

109,87 ETE 178.07 ZAC 85,79 ETC 257,59 CLP 77.77

DLA 27,43 RA_. 164,66 RAO 6367,3 VEL 11,431 PTH 1,98 VHP 2,884 DPA 7,87

L-| TIME INJ LAT INJ L_G INJ RT ASC INJ AZI4TH INJ T|ME PC) CST TIM

3188.21 -28.32 108.36 22.4_4_ 79.70 15 1 2 2566.2

3372.53 -18.74 135.51 20.03 68.38 13 3 10 2972.5

2777,16 -29.28 80.19 22.90 83.70 16 35 14 2177,2

3436.79 -18.19 124.38 18.86 64.52 13 42 54 2836.8

23.0.20 -34.17 50.32 23.16 90.95 18 5, 28 1780.2

3406.33 -11,90 119,63 16,43 57,7' 13 5_ 2 2606,5

DIFFERENTIAL C(:RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4688 TRA 1.1832 TC3-8.8975 BAU 1.1069 SGT 6037.9 SGR 524.7 SG3 3346.8

flOE .1927 RRA .0_03 RC3 .8197 FAU .57924 RRT -.5103 RRF -.5343 RTF .9880

FOE ,9913 FRA 9,5987 FC-54.0208 BSP 20790 SGB 6060,8 R23 ,0318 R13 -.9881

BOE .5069 BflA 1.1833 BC3 8.9190 FSP 11403 SG1 6043.9 SG2 450.8 THA 177.45

RAp 168.37 ECC 1.1528

INJ 2 LAT INJ 2 LONG

-27.68 99.89

-21.51 127.93

-29.84 71.43

-19.49 117.13

-33.66 41.11

-16.08 113.03

oROIT DETERMINAT]ON ACCURACY

ST 1170.2 SIR 362,8 SS 1608.0

CflT .7711 CRS -.3!73 CST -.8462

LSA 1927.2 MSA 609.7 SSA 30.S

ELI 1204.4 EL2 224.4 ALF 13.94

LAUNCH DATE NOV g 1964 FLIGHT TIME 326.00 ARRIVAL DATE OCT 1 1965

HELI_ENTRIC CONIC DISTANCE 730,262 EARTH TO MARS

RL 148.16 LAL .00 LOt. 46.63 VL 32.842 GAL -2.35 AZL 88.24 HCA 222.95 SMA 186.16 ECC .20803 INC 1.7567 vl 30.072

RP 217.62 LAP -1.20 LOP 26g.56 VP 22,512 GAP -7,07 AZP 91,29 TAL 346.26 TAP 209.21RCA 147.43 APO 224,89 V2 25,248

tiC 260.687 GL 19.21GP .97 ZAL 107.86 ZAP 75.96 ET8 179.42 ZAE 107.80 ETE 178.18 ZAC 85.63 ETC 257.67 CLP 75.95

PLANET_ENTRIC CONZC

C3 9.337 VHL 3.056 DLA 27.20 RAL 165.20 RAD 6567.3 VEL 11.434 PTH 1.98 VHP 2.910 OpA 8.12 RAp 167.73 ECC 1.1537

LNCH AZNTH LNCH TIME L-I TIME IHJ LAX INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 14 17 36 $143.22 -26.79 106,74 23,06 80,48 15 10 1 2543.2 -27.84 96.22

90.00 11 58 23 3597.77 -18.10 137.08 20.40 67.85 12 58 21 2997.8 -20.9§ 129.56

100.00 16 15 27 2763.43 -29.38 79.18 28.46 84.22 17 1 30 2t63.4 -29.$7 70.41

100.00 12 43 15 3452.79 -15.72 125.33 19.29 64.24 13 40 48 2852.8 -19.08 118.13

110,00 18 20 24 2372,41 -34.16 49,71 23.68 91,31 18 59 57 1772,4 -33.60 40.51

110.00 12 54 47 3416.58 -11.53 120.20 16.90 57.60 13 51 44 2816.6 -15.78 113.60

O|FFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCuRACy oRBIT DETERMINATION ACCURACY

TOE .4670 TRA 1.2918 TC3-9.SS31 BAU 1.1673 SGT 6380.g S_ 530.8 SG3 3284.2 ST 1209.8 SR 372.0 SS 1592.0

ROE .1982 RRA .0226 RC3 .6153 FAU .56822 RRT -.4989 RRF -.5225 RTF .9892 CRT .7446 CRS -.2896 CST -.8526

FOE .8710 FRA 9.5506 FC-52.6878 BSP 21989 SGB 6402.9 R23 .0305 R13 -.9893 LSA 1938.4 MSA 614.9 SSA 30.3

60E .SOTS 8flA 1,2920 8C3 9.3533 FSP 11176 SGI 6386,4 SG2 459,6 THA 177,61. EL1 1242,4 EL2 241.8 ALF 13.41

LAtJNCH DATE NOV 9 1964 FLIGHT TZNE 328.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRIC C._IC DISTAHCE 734,362 EARTH TO MARS

RL 148.16 LAL .00 LOt. 46,63 VL 32.643 GAL -2.41 AZL 88.24 PiCA 224.09 SMA 186.18 ECC .20827 INC 1.7593 Vl 30.072

RP 217,27 LAp -1,22 LOP 270,71 VP 22,557 GAP -7,25 AZP 91,26 TAL 345,96 TAp 210,06 RCA 147,40 APO 224,95 V2 25.287

RC 282.167 GL 19.19 GP .94 zAL 108.39 ZAP 74.17 (TS 179.47 ZAE 105.76 ETE 178.28 ZAC 85.47 ETC 257.75 CLP 74.17

PLANETOCENTRIC CONIC

CS 9.396 VHL 3.065 DLA 26.97 RAL 165.74 RAD 6567.3 VEL 11.436 PTH 1.98 VHP 2.939 DPA 8_35 RAP 167.13 ECC 1.1546

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 26 52 3120.99 -27.03 105.15 23.70 81.24 13 18 53 2521.0 -27.97 96.61

90.00 11 33 27 3622.47 -17.48 138.61 20.80 67.33 12 53 50 3022.5 -20.38 131.15

100.00 16 22 10 2749,27 -29,47 78,14 24,04 84,76 17 8 0 2149,3 -29.89 69.36

100.00 12 40 50 3469.42 -15.22 126.32 19.74 63.96 13 38 39 2869.4 -18.G0 119.15

110.00 18 23 14 2364.17 -34.15 49,07 24,21 91.69 19 4 39 1764,2 -38.53 39.88

110.00 12 54 15 3427,29 -11,14 120,78 17,39 57,47 13 31 22 2827,3 -15.35 114.21

DIFFERENTIAL CGRRECTIONS MXD-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .4624 TRA 1.4028 TC3-9.7504 BAU 1.2272 SGT 6717.9 SGR 536.7 363 3216.7 ST 1248.2 SR 381.1 SS 1576.4

ROE .2086 RRA .0249 RC3 .6113 FAU _55631 RRT -.4875 RRF -.5108 RTF .9901 CRT .7164 CRS -.2592 CST -.8578

FOE .7453 FRA 9.4968 FC-51.2578 BSP 23167 SG8 67_9.3 R23 .0296 R13 -.9902 LSA 1949.8 MSA 621.0 SSA 30.3

BDE .5053 BRA 1.4028 8C3 9.7695 FSP 10939 SG1 6723.0 SG2 468.2 THA 177.76 EL1 1279.0 EL2 299.5 ALF 12.88
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUNCH OATE NOV 9 1964

HELIOCENTRIC CO(_IC

RL 148.16 LAL .00

RP 216.91 LAP -1.25

RC 253.431GL 19.16

PLANETOCENTR|C C(_¢IC

C3 9.451VHL 3.075

LNCH AZMTH LNCH TIME

90.00 14 36 0

90.00 11 48 46

100.00 16 29 5

100.00 12 38 22

110.00 18 30 17

110.00 12 53 39

FLIGHT TIME 330.00 ARRIVAL DATE OCT 5 1955

DISTANCE 738.510 EARTH TO MARS

LOL 46.63 VL 32.844 GAL -2.46 AZL 88.24 HCA 225.24 SHA 186.19 ECC .20854 INC 1.7628 Vl 30.072

LOP 271.86 VP 22.603 GAP -7.43 AZF 91.24 TAL 345.65 TAp 210.90 RCA 147.37 Apo 225.02 v2 25.327

GF .91 ZAL 108.95 ZAP 72.43 ETS 179.51 ZAE 103.76 ETE 178.38 ZAC 85.33 ETC 257.82 CLP 72.42

DLA 26.71RAL 166,30 RAD 5567.3 VEL 11,439 pTH 1.98 VHp 2.9710pA 8,56 RAp 166.57 ECC 1.1557

L-[ TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TiM |NJ 2 LAT |NJ 2 LONG

3099.34 -27.25 ID3.GO 24.35 81.98 15 27 39 2499.3 -28.08 95.04

3646.81 -16.81 140.11 21.22 66.88 12 49 33 3046.8 -19.80 132.70

2734.77 -29.56 77.07 24.64 85.32 17 14 40 2134.6 -29.89 68.28

3486.61 -14.71 127.33 20.21 63.68 15 36 29 2886.6 -18.12 120.21

2355.51 -34.13 48.39 24.77 92.09 19 9 33 1735.5 -33.46 39.21

3438.64 -10.73 121.40 17.91 57.35 13 50 58 2838.6 -14.96 114.85

01FFERENTIAL CCRRECTIONS MIO-COURSE ExECuTION ACCURACY

TOE .4545 TRA 1.5156 TC-10.1499 BAU 1.2861 $GT 7049.3 SGR 542.6 $63 3144.3

ROE .2091RRA .0272 RC3 .6069 FAU .54369 RRT -.4763 RRF -.4994 RTF .9909

FOE .6165 FRA 9.4280 FC-49.7476 BS4P 24310 SCdS 7070.1 R23 .0288 R13 -.9909

806 .3003 8RA 1.5159 8C310.1680 FSP 10678 $61 7054.0 SG2 476.7 THA 177.89

LAUNCH DATE NOV 9 1964 FLIGHT TIME 332.00

HELIOCENTRIC CCNIC DISTANCE 742.644

RL 148.16 LAL .00 LOt. 46.63 VL 32.845 GAL -2.$2 AZL 88.23 HCA 226.40 SklA 186.22 ECC .20884

RP 216.37 LAP -1.28 LOP 273.02 VP 22.648 GAP -7.61AZP 91.22 TAt. 345.33 TAP 211.73 RCA 147.33

RC 284.679 GL 19.12 GP .89 ZAL 109.54 ZAP 70.72 ETS 179.54 ZAE 101.79 ETE 178.47 ZAC 85.19

PLANETOCENTR1C CONIC

C3 9.532 VHL 3.087 OLA 26.44 RAL 166.87 RAD 6567.3 VEL 11.442 PTH 1.98 VHP 3.006 DpA 8.76

LNCH AZI4TH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT A$C IM_ AZMTH INJ TIME PO CST TIM

90.00 14 45 4 3078.15 -27.44 102.08 25.02 82.73 15 36 22 2478.1

90.00 11 44 18 3670.92 -16.16 141.58 21.67 66.43 12 45 29 3070.9

100.00 16 36 10 2719.97 -29.63 75.98 25.27 85.89 17 21 30 2120.0

100.00 12 35 53 3504.33 -14.17 128.37 20.70 63.40 13 34 18 2904.3

110.00 18 35 33 2348.47 -34.10 47.69 25.34 92.51 19 14 39 1746.5

110.00 12 53 0 3450.60 -10.29 122.04 18.44 $7.22 13 SO 31 2850.6

ORBIT DETERMINATION ACCURACY

ST 1284.9 SR 390.1SS 1560.3

CRT .6881CRS -.2267 CST -.8523

LSA 1960.8 MSA 626.7 SSA 30.2

EL1 1313.8 EL2 277.6 ALF 12.33

ARRIVAL DATE OCT 7 1965

EARTH TO MARS

INC 1.7661 vl 30.072

APO 223.11 V2 23.365

ETC 237.89 CLP 70.72

DIFFERENTIAL C_RECTIONS MID-COURSE ExECuTION ACCURACY

TDE .4440 TRA 1.6315 TC-10.$273 BAU 1.3437 $GT 7373.4 SGR $48.3 SG3 3068.3

ROE .2147 RRA .0296 RCS .8020 FAU .$3035 RRT -.4952 RRF -.4883 RTF .9915

FOE .4874 FRA 9.3§14 FC-49.1710 BSP 23445 _ 7393.7 R23 .0283 R13 -.9916

BOE .4931BRA 1.6318 BC310.5445 FSP 10420 SG1 7377.8 $62 485.1 THA 178.01

RAp 166.05 ECC 1.1569

INJ 2 LAT INJ 2 LONG

-28.16 93.49

-19.22 134.23

-29.89 67.18

-17_63 121.29

-33.38 38.52

-14.53 115.52

ORBIT DETERMINATION ACCURACY

ST 1321.4 SR 399.0 SS 1545.7

CRT .6539 CR9 -.1926 CST -,8669

LSA 1973.2 MSA 632.6 SSA 30.1

EL1 1348.2 EL2 295.8 ALF 11.74

LAUNCH DATE NOV 9 1964

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP 216.22 LAp -1.31

RC 285.910 GL 19.08

PLANETOCEN_RIC CONIC

CS 9.609 VHL 3.100

LNCH AZMTH LNCH TIME

90.00 14 54 8

90.00 11 40 1

100.00 16 43 27

100.00 12 33 23

110.00 18 41 1

110.OO 12 52 19

FLIGHT TIME 334.00 ARRIVAL DATE OCT 9 1965

DISTANCE 746.782 EARTH TO MARS

LOt. 46.63 VL 32.847 GAL -2.58 AZL 86.23 HCA 227.55 SMA 186.24 ECC .20917 INC 1.7694 vl 30.072

LOP 274.17 VP 22.694 GAP -7.78 AZP 91.19 TAL 344.99 TAp 212.54 RCA 147.29 Apo 225.20 V2 25.404

GP .86 ZAL 110.14 ZAP 69.06 ETS 179.58 ZAE 99.67 ETE 178.55 ZAC 85.07 ETC 257.96 CLP 69.05

DLA 26.15 RAL 167.47 RAO 6567.3 VEL 11.445 PTH 1.99 VHp 3.043 OpA 8.93 RAp 165.57 ECC 1.1581

L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3057.26 -27.81 100.58 25.70 83.46 15 45 6 2457.3 -28.23 91.97

3694.97 -15.50 143.03 22.15 66.00 12 41 36 3095.0 -18.62 135.74

2704._7 -29.70 74.86 25.91 86.47 17 28 32 2104.9 -29.88 66.06

3522.60 -13.61 129.44 21.22 63.13 13 32 6 2922.6 -17.11 122.40

2337.03 -34.07 46.95 25.94 92.94 19 19 58 t737.0 -33.29 37.80

3463.20 -9.82 122.72 19.00 57.09 13 50 2 2863.2 -14.09 116.22

D|FFERENTIAL CORRECTiOnalS

TOE .4437 TRA 1.7643 TC-10.8343 BAU 1.3938

ROE .2196 RRA .0314 RC3 .$943 FAU .51210

FOE .4518 FRA 9.3582 FC-46.1399 9SP 26867

00E .4951BRA 1.7646 8C310.8506 FSP 10328

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 7680,3 SGR 552.0 SG3 2980.8 ST 1378.8 SR 406.6 S9 1552.1

RRT -.4497 RRF -.4702 RTF .9919 CRT .6276 CRS -.1840 CST -.8794

SGB 7700.1 R23 .0249 R13 -.9920 LSA 2020.0 MSA 628.0 SSA 30.2

SGI 7684.3 SG2 492.8 THA 178.14 ELI 1403.5 EL2 311.0 ALF 11.03

LAUNCH DATE NOV 9 1964 FLIGHT TIME 336.00

HELIOCENTRIC CONIC

RL 148.16 LAL .O0

RP 215.88 LAP -1.33

RC 287.127 GL 19.03

PLANETOCENTRIC CONIC

C3 9.692 VHL 3.113

LNCM AZMTH LNCH TIME

90.00 15 3 9

90.00 11 33 54

100.00 16 50 50

100.00 12 30 34

110.00 18 46 38

110.00 12 31 33

LOL 46.63 VL 32.848 GAL

LOP 275.33 VP 22_739 GAP

GP .84 ZAL 110.77 ZAP

ARRIVAL DATE OCT 11 1965

DISTANCE 750.931 EARTH TO MARS

-2.64 AZL 88.23 HCA 228.72 SMA 186.27 ECC .20953 INC 1.7723 vl 30.072

-7.95 AZP 91.17 TAL 344.63 TAp 213.35 RCA 147.24 APO 225.30 V2 25.442

67.43 ETS 179.61 ZAE 97.96 ETE 178.63 ZAC 84.95 ETC 238.02 CLP 67.43

OLA 25.85 RAL 168.08 RAD 6567.3 VEL 11.449 PTH 1.99 VHp 3.082 OPA 9.10

L-I TIME INJ LAT INJ LONG tNJ RT ASC INJ AZMTH INJ TIME PO CST TIM

3036.81 -27.76 99.10 26.39 84.19 15 53 45 2436.8

3718.83 -14.84 144.47 22.66 65.60 12 37 53 3118.8

2689.64 -29.76 73.73 26.57 87.06 17 35 39 2089.6

3541.23 -13.03 130.32 21.76 62.86 13 29 55 2941,2

2327.31 -34.04 46.19 26.35 93.39 19 25 23 1727.3

3476.33 -9.33 123.43 19.$8 36.97 13 49 31 2876.3

MID-COURSE EXECUTICN ACCURACY

$GT 7993.7 $GR 558.3 SG3 2902.9

RRT -.4411RRF -.4629 RTF .9924

SG6 8013.2 RZ3 .02_1 R13 -.9925

SGI 7997,5 862 301.0 THA 178.23

DIFFERENTIAL _RECTION3

TOE .4214 TRA 1.8791 TC-11.1885 BAU 1.4318

ROE .2235 RRA .0340 RC3 .5899 FAU .49991

FOE .2"_79FRA 9.2214 FC-44.6337 BSP 27802

80E .4760_8RA 1.8794 BC311.2041FSP 9960

RAP 165.12 ECC 1.1595

INJ 2 LAT INJ 2 LONG

-28.28 90.47

-18.01 137.23

-29.85 64.93

-16.57 123.52

-33.19 37.06

-13.62 116.95

ORBIT DETERM|NATION ACCURACY

ST 1405.1 9R 415.7 SS 1529.0

CRT .5884 CRS -.1346 CST -.8792

LSA 2018.9 MSA 638.7 SSA 29.9

ELI 142_.5 EL2 330.8 ALF 10.44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 9 1964 FLIGHT TIME 338.00 ARRIVAL DATE OCT 13 1965

HELIOCENTRIC CONIC DISTANCE 755.085

RL 148.16 LAL .00 LOL 46.63 VL 32.850 GAL -2.71 AZL 88.22 HCA 229.88 SMA

RP 215.54 LAP -1.36 LOP 276.50 VP 22.784 GAp -8.12 AZP 91.14 TAL 344.26 TAp

RC 288.329 GL 19.97 GP .81 ZAL 111.42 ZAP 65.84 ETS 179.64 ZAE 96.13 ETE

PLANETOCENTR|C CONIC

C3 9.782 VHL 3.128 DLA 25.52 RAL 168.72 RAD 6567.4 VEL 11.45_ PTH 1.99 VHP

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT

90.00 15 12 8 3016.63 -27,89

90.00 11 31 56 3742.68 -14.16

100.00 16 56 21 2574.23 -29,81

100.00 12 28 25 3360.30 -12.44

110.00 18 52 26 2317.27 -33.99

110.00 12 50 49 3490.03 -8.83

DIFFtRENTIAL CORRECTIONS

TDE .3974 TRA 1.9987 TC-11.8181 8AU ].S079

ROE .2313 RRA .0366 RC3 .5848 FAU .48888

FDE .1244 FRA 9.0958 FC-43.0711 8SP 28750

BOE .4596 8RA 1.9990 8C311.5299 FSP 9621

EARTH TO MARS

186.31ECC .20992 INC 1.7755 vl 30.072

214.15 RCA 147.20 APO 225.42 V2 25.480

178.71 ZA_ 84.85 ETC 258.07 CLP 65.84

3,124 DpA 9.24 RAP 164.72 ECC 1.1610

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

97.64 27.10 84.91 ]6 2 25 2418.6 -28.31 89.00

143.89 23.19 63.22 12 34 19 3142.7 -17.$9 138.70

72.59 27.24 87.66 17 42 55 2074.2 -29.82 63.78

131.63 22.32 62.60 13 27 45 2980.3 -16.01 124.66

45.41 27.18 93.85 19 31 3 1717.3 -33.09 36.29

124_16 20.17 56.84 13 48 59 2890.0 -13.13 117.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 8299.2 SGR 564.6 863 2922.l ST 1434.7 9R 424.4 SS 1512.3

RRT -.4322 RRF -.4549 RTF .9929 CRT .5472 CRS _.0887 CST -.8812

SGB 8318.4 R23 .0267 R13 -.9929 LSA 2026.5 MSA 646.5 SSA 29.6

SGt 8302.8 SG2 508.9 THA 178.31 ELI 1454.5 ELI 350.4 ALF 9.77

LAUNCH DATE NOV 9 1964 FLIGHT TIME 340.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CCNIC DISTANCE 759.246 EARTH TO MARS

RL 148.16 LAL .00 LOt. 46.63 VL 32.852 GAL -2.78 AZL 88.22 HCA 231.05 SMA 186.34 ECC .21034 INC 1.7785 vl 30.072

RP 216.21 LAP -1.38 LOP 277.67 VP 22.829 GAP -8,28 AZP 91.12 TAL 343.88 TAp 214.93 RCA 147.15 APO 225.54 V2 25.517

RC 289.516 GL 18.91 GP .79 ZAL 112.10 ZAP 64.30 ETS 179.66 ZAE 94.32 ETE 178.78 ZAC 84.75 _TC 258.12 CLP 64.30

PLANETOCENTRIC CONIC

C3 9.860 VHL 3.143 OLA 25.19 RAL 16§.36 RAO 6567.4 VEL 11.457 pTH 1.99 VHp 3.168 DPA 9.37 RAp 164.37 ECC 1.1626

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 21 8 2996.68 -28.00 96.19 27.83 85.63 16 11 5 2396.7 -28.32 87.54

90.00 11 28 6 3766.55 -13.48 147.31 23.75 8_.86 12 30 53 3166.6 -16.76 140.17

100.00 17 § 59 2638.67 -29.85 7_.43 27.94 88.27 17 50 18 2058.7 -29.77 62.63

100.00 12 25 57 3579.80 -11.82 132.75 22.91 62.34 13 25 37 2979.8 -15.44 125.82

110.00 18 58 24 2306.93 -33.94 44.61 27.83 94.32 19 36 51 1707.0 -32.97 35.51

110.00 12 50 1 3804.28 -8.29 124.92 20.80 56.72 13 48 26 2904.3 -12.62 116.49

DIFFERENTIAL _RECTIONS MID-CO4JRSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .$719 TRA 2.1231 TC-11.8100 BAU 1.5618 SGT 8594.8 S_ 570.4 SG3 2738.8 5T 1468.1 SR 432.8 59 1500.8

RDE .2370 RRA .0390 RC3 .5791 FAU .47257 RRT -.4231 RRF -.4483 RTF .9932 CRT .5047 CRS -.0455 CST -.8844

FDE -.0144 FRA 8.9799 FC-41.4092 BSP 29723 S_ 8813.7 R23 .0270 R13 -.9933 LSA 2041.6 MSA 652.6 SSk 29.3

BOE .4410 BRA 2.1235 BC311.8242 FSP 9308 SG1 8398.2 SG2 516.6 THA 178.39 EL1 1485.4 EL2 369.3 ALF 9.02

LAUNCH DATE NOV 9 1964 FLIGHT TIME 342.00 ARRIVAL DATE OCT 17 1965

HELIOCENTRIC CON|C DISTANCE 763.412 EARTH TO MARS

RL 148.16 LAL .00 LOL 46.63 VL 32.855 GAL -2.85 AZL 88.22HCA 232.22 SMA 186.39 ECC .21078 INC 1.7814 vl 30.072

Rp 214.88 LAP -1.41 LOP 278.84 VP 22.973 GAP -8.44 A ZP 91.09 TkL 343.48 TAp 2|5,71 RCA )47.10 Apo 225.67 V2 25.554

RC 290.691 GL 18.85 GP .77 ZAL 112.80 Zkp 62.80 ET5 179.69 ZA E 92.55 ETE 178.85 ZAC 84.67 ETC 258.16 CLP 62.79

PLANETOCENTRIC CON|C

C3 9.985 VHL 3.160 DLA 24.84 RAL 170.03 RAD 6567.4 VEL 11.462 pTH 1.99 VHp 3.214 DPA 9.48 RAP 164.05 ECC 1.1643

INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

94.75 28.56 86.34 16 19 45 2377.0 -28.31 86.10

148.72 24.33 64.52 12 27 34 3190.5 -18.11 141.63

70.27 28.65 88.88 17 57 47 2045.0 -29.71 61.47

135.89 23.51 62.10 13 23 29 2999.7 -14.84 127.o0

43.79 28.50 94.80 19 42 47 1696.4 -32.85 34.71

125.71 21.44 56.80 13 47 51 2919.1 -12.08 119.30

MID-COURSE EXECUT|ON ACCURACy ORBIT DETERMINATION ACCURACY

SGT 8882.4 9GR 376.0 SG3 2653.6 ST 1504.1 SR 441.0 SS 1491.5

RRT -.4_42 RRF -.4377 RTF .9935 CRT .4607 CRS -.0035 CST -.8883

SG8 8901.1 R23 .0272 R13 -.9936 LSA 2061.2 NSA 657.6 SSA 28.9

SGt 8883.7 SG2 524.0 THA 178.46 ELi 1518.8 EL2 387.6 ALF 8.25

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 15 30 9 2976.96 -28.10

90.00 11 24 24 3790.49 -12.78

100.00 17 13 44 2642.98 -29.87

100.00 12 23 30 3599.70 -11.19

110.00 19 4 51 2296.$8 -33.88

110.00 12 49 12 3519.07 -7.74

DIFFERENTIAL CORRECTIONS

TOE .3441 TRA 2.251-2 "T-C-12.0795 8AU 1.6143

RDE .2427 RRA .0413 RC3 .5731FAU .45799

FDE -.1443 FRA S.8608 FC-39.7092 8SP 30672

BOE .4211BRA 2.2516 EC312.0930 FSP 9002

LAUNCH DATE NOV 9 1964 FLIGHT TIM( 344.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CONIC DISTANCE 767.583

RL 148.16 LAL .00 LOL 46.63 VL 32.857 GAL -2.93 AZL 88.22 HCA 233.40 SMA

RP 214.56 LAp -1,43 LOP 280.02 Vp 22.917 GAp -8.60 A ZP 91.O6 TAL 343.07 TAp

RC 291.851GL 18,75 GP .74 ZAL 1"13.51 ZAp 61.34 ET9 179.71 ZAE 90.82 ETE

_LANETOCENTRIC CONIC

C3 10.098 VHL 3.178 DLA 24.47 RAL 170.71 RAD 6367.4 VEL 11.467 pTH 1.99 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

gO.D0 15 39 9 2957.44 -28.18

90.O0 11 20 48 3814.50 -12.07

100.00 17 21 55 2627.21 -29.89

100.00 12 21 4 3619.97 -10.54

110.00 19 10 47 2285.57 -33.82

110,00 12 48 21 3534.38 -7.17

DIFFERENTIAL CCRRECTIONs

TOE .3136 TRA 2.5834 TC-12.3188 BAU 1.6649

RDE .2485 RRA .0436 RC3 .5668 FAU .44309

FOE -.2680 FRA 8.7446 FC-37.9869 8SP 31631

80E .4001BRA 2.5838 BC312.3318 FSP 8709

EARTH TO MARS

186.43 ECC .21127 INC 1.7842 Vl 30.072

216.47 RCA 147.04 Apo 225.81 V2 25.590

178.91 ZAC 84.59 ETC 258.20 CLP 61.33

3.263 OpA 9.57 RAp 165.77 ECC 1.1662

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

93.33 29.32 87.05 16 28 26 2357.4 -28.29 84.67

150.13 24.94 64.19 12 24 23 3214.5 -15.45 143.08

69.09 29.38 89.50 18 5 22 2027.2 -29.64 60.30

135.03 24.15 61.87 13 21 24 3020.0 -14.23 128.19

42.95 29.18 95.30 19 48 52 1685.6 -32.72 33.89

126,§2 22.11 56,49 13 47 16 2934.4 -11.52 120.14

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 9160.1 SGR 581.4 SG3 2567.7 ST 1543.0 SR 449.0 SS 1485.5

RRT -.4054 RRF -.4292 RTF .9938 CRT .4151CRS .0379 CST -.6926

$GIB 9178.5 R23 .0274 R13 -.9938 LSA 2085.7 MSA 661.8 SSA 28.6

$61 9163.1 SGZ 531.3 THA 178.52 ELI 1555.1 EL2 405.3 ALF 7.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 9 1964 FLIGHT TIME 346.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC CON IC

RL 148.16 LAL .OD

RP 214.24 LAP -1.46

RC 292.998 GL 18,67

PLANETOCENTRIC CONIC

C3 10.L#20 VHL 3.197

LHCH AZNTH LNCH TIME

90.00 15 48 10

90.00 11 17 20

100.00 17 29 31

100.00 12 18 40

110.00 19 17 10

110.00 12 47 30

DIFFERENTIAL CORRECTIONS

TDE .2793 TRA 2.5183 TC_-12.5373 BAU 1.7147

ROE .2544 RRA .0439 RC3 .5604 FAU .42930

FDE -.3902 FRA 8.622? FC-36.2817 9SP 32540

8DE .3778 BRA 2.3187 6C312.3501 FSP 8409

DISTANCE 771.760 EARTH TO MARS

LOL 46.63 VL 32.860 GAL -3.01AZL 88.21HCA 234.58 SMA 186.47 ECC .21178 INC 1.7869 vl 30.072

LOP 281.20 VP 22.961 GAP -8,76 AZP 91.04 TAL 342.64 TAp 217.22 RCA 146.98 APO 225.97 V2 25.626

GP .72 ZAL 114.25 ZAp 59.92 ETS 179.73 ZAE 89.12 ETE 178.97 ZAC 84.52 ETC 258.24 CLP 59.91

DLA 24.08 RAL 171.40 RAD 6567.4 VEL 11.472 pTH 1.99 VHp 3.313 DpA 9.64 RAp 163.54 ECC 1.1682

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2938.13 -28.24 91.92 30.09 87.75 16 37 8 2338.1 -28.25 83.26

3838.62 -11.35 151.54 25.57 63.88 12 21 18 3238.6 -14.77 144.53

2611.37 -29.89 67.92 30.12 90.12 18 13 2 2011.4 -29.56 59.13

3640.60 -9.88 136.22 24.80 61.64 13 1§ 21 3040.6 -13.59 129.40

2274.55 -33.75 42.10 29.8g 95.80 19 55 5 1674.6 -32.58 33.06

3550.19 -6.57 127.36 22.79 56.38 13 46 40 2950.2 -10.95 121.00

MID-COURSE ExECuTION ACCURACY ORB IT DETERMINATION ACCURACy

SGT 9431.4 SGR 586.8 SG3 2481.9 ST 1583.7 SR 456.8 SS 1481.0

RRT -.3973 RRF -.4216 RTF .9940 CRT .3672 CRS .0800 CST -.8970

SG8 9449.6 R23 .0276 R13 -.9940 LSA 2113.4 MSA 665.5 SSA 28.2

SGt 9434.3 9G2 538.3 THA 1T8.58 EL1 1593.2 EL2 422.3 ALF 6.51

LAUNCH DATE NOV 9 1964 FLIGHT TIME 349.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP' 213.93 LAp -1.48

RC 294.131GL 18.57

PLANETOCENTRIC CONIC

C3 10.351 VHL 3.217

LNCH AZNTH LNCH TIME

90.00 15 57 11

90.00 11 13 57

100.00 17 37 31

100.00 12 16 18

110.00 19 23 41

110.00 12 46 37

DIFFERENTIAL C_RECTIONS

TOE .2422 TRA 2.6572 TC-12.7282 BAU 1.7630

ROE .2602 RRA .0481 RC3 .§§36 FAU .41337

FDE -.5046 FRA 8.4994 FC-34.§746 BSP 33441

ODE .3555 BRA 2.6576 8C312.7403 F_P 8120

DISTANCE 775.942 EARTH TO MARS

L04.. 46.63 VL 32.863 GAL -3.09 AZL 88.21 HCA 235.76 SMA 186.52 ECC .21232 INC 1.7895 vl 30.072

LOP 282.38 VP 23.005 GAP -8.91 AIP 91.01 TAI_ 342.20 TAp 217.96 RCA 146.92 APO 226.13 V_ 25.662

GP .70 ZAL 118.01 ZAP 58.53 ETS 179.75 ZAE 87.47 ETE 179.03 ZAC 84.46 ETC 288.26 CLP 58.53

DLA 23.69 RAL 172.11 RAD 6567.4 VEL 11.478 PTH 2.00 VHP 5,366 DpA 9,70 RAp 163.35 ECC 1.1703

L-I TIME INJ bAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME POCST TIH INJ 2 LAT INJ 2 "LONG

2919.00 -28.26 90.52 30.87 88.45 16 45 50 2319.0 -28.19 81.86

3862.85 -10.62 152.95 26.23 63.60 12 18 20 3262.9 -14.09 145.98

2595.49 -29.88 66.74 30.88 90.74 18 20 47 1995.5 -29.46 $7.96

3661.59 -9.20 137.40 25.48 61.43 13 17 19 3061.6 -12.94 130.62

2263.36 -33.67 41.24 30.61 96.30 20 1 24 1665.4 -32.43 32.22

3566.50 -5.96 128.22 23.50 56.28 13 46 4 2966.5 -10.35 121.88

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9695.5 8GR 592.0 SG3 2395.8 ST 1627 ;7 GR 464.4 SS 1478.3

RRT -.3895 RRF -.4141 RTF .9942 CRT .3184 CRS .1203 CST -.9020

SG8 9711.6 R23 .0279 R13 -.9942 LSA 2145.7 MSA 667.9 SS4 27.8

SG1 9696.2 SG2 545.1 THA 178.63 EL1 1635.0 EL2 438.3 ALF S.59

LAUNCH DATE NOV 9 1g64 FLIGHT TIME 350.00 ARRIVAL DATE OCT 2fl 1965

HELIOCENTRIC CONIC DISTANCE 780.130 EARTH TO MARS

RL 148.16 LAL .00 LOL 46.63 VL 32.866 GAL -3.18 AZL 88.21HCA 236.95 SHA 186.58 ECC .21290 INC 1.7920 vl 30.072

RP 21_.62 LAP -1.50 LOP 283.57 VP 23.048 GAP -9.07 AZP 90.98 TAL 341.74 TAp 218.69 RCA 146.83 APO 226.30 V2 23,697

RC 298.251 GL 18.47 GP .68 ZAL 115.79 ZAp 57.19 ETS 179.76 ZAE 88.88 ETE 179.08 ZAC 84.42 ETC 288.28 CLP $7.19

PLANETOCENTRIC CONIC

C3 10.491VHL 5.239 OLA 23.27 RAL 172.83 RAO 6567.4 VEL 11.484 pTH 2.00 VHp 5.420 Dpa 9.74 RAP 163.20 ECC 1.1727

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH %NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 6 12 2900.07 -28.31 89.14 31.67 89.1S 16 54 33 2300.1 -28.12 80.48

90.00 11 10 40 3687.22 -9.88 154.35 26.92 63.33 12 15 27 3287.2 -13.39 147.42

100.00 17 45 36 2579,60 -29.96 65,$5 31.66 91.36 18 28 36 1979.6 -29.36 56.79

100.00 12 13 57 3682.92 -8,50 138.60 26.18 61.23 13 15 20 3082.9 -12.28 131,85

110.00 19 30 19 2252.01 -33.56 40.36 31.35 96.81 20 7 51 1652.0 -32.27 51.37

110.00 12 43 44 3583.28 -S.32 129.11 24.24 $6.18 15 45 27 2983.3 -9.73 122.79

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2014 TRA 2.8000 TC-12.8943 BAU 1.8101 SGT 9948.2 SGR 597.2 SG5 2310.8 ST 1673.1 SR 471.9 SS 1477.7

RDE .2662 RRA .0502 RC3 .5471FAU .39839 RRT -,3623 RRF -.4073 RTF .9943 CRT .2681CRS .1605 CST -.9072

FOE -.6149 FRA 8.3734 FC-32.8932 BSP 34316 $GB 9966.1 R23 .0281 R13 -.9945 LSA 2182.6 NSA 669.3 SSA 27.4

BDE .3838 8RA 2.8004 BC312.9059 FSP 7853 SG1 99§0.g SG2 581.7 THA 178.68 EL1 1680.3 EL2 453.2 ALF 4.66

LAUNCH DATE NOV 9 1964 FLIGHT TIM( 382.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC DISTANCE 784.322 EARTH TO MARS

RL 148.16 LAL .00 LOt. 46.63 VL 52.869 GAL -3.26 AZL 88.21HCA 238.14 SMA 186.65 ECC .21582 INC 1.7@45 vl 50.07_

RP 213.31 LAp -1.52 LOP 284.76 VP 23.091 GAP -9.22 A ZP 90.95 TAL 341.27 TAp 219.41RCA 146.78 APO 226.48 V2 23.731

RC 296.356 GL 18.36 GP .66 ZAL 116.59 ZAp 53.89 ETS 179.77 ZAE 84.28 ETE 179.14 ZAC 84.38 ETC 258.30 CLP 55.89

PLANETOCENTR|C C_IC

C3 10.641VML 5,262 DLA 22.84 RAL 173.$6 RAD 6567.4 VEL 11,490 PTH 2.00 VHp 3.477 DpA 9.77 RAp 163.09 ECC 1.1731

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 15 14 2881.32 -29.32 87.77 32.48 89.83 17 5 IS 2281.3 -28.04 79.11

90.00 11 7 29 3911.73 -9.13 IS§.76 27.63 63.08 l_tff_ 40 3311.7 -12.67 148.87

100.00 17 53 45 2563.70 -29.83 64.37 32.46 91.98 18 36 28 1963.7 -29.24 55.62

100.00 12 11 39 3704.$6 -7.79 139.82 26.91 61.03 13 13 24 3104.6 -11.$9 133.10

110.00 lg 37 3 2240.$2 -33.48 39.48 32.11 97.33 20 14 23 1640.5 -52.11 30,$2

110.00 12 44 $1 3600.$3 -4.67 130.01 24.99 56.10 15 44 51 3000.5 -9.09 123.71

DIFFERENTIAL CORRECTIONS MID-COURgE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1388 TRA 2.9473 TC-13.0307 BAU 1.8533 96T10|95.6 SGR 602.2 SG5 2225.8 ST 1727.2 SR 479.2 SS 1478.2

ROE .2722 Rfl4 .0522 RC3 .$401FAU .38366 RRT -.3753 RflF -.4004 RTF .9944 CRT .2186 CRS .1977 CST -.9128

FOE -.7149 FRA 8.2322 FC-31.2136 BSP 35218 $6810211.4 R23 .0282 R13 -.9944 LSA 2224.6 MSA 669.4 SSA 27.0

BDE .3131 8RA 2.9480 BC313.0419 FSP 7§65 $6110196.1 962 558.0 THA 178.73 ELi 1730.6 EL2 466.6 ALF 3.74
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE NO¥ 9 1984 FLIGHT TIM( 354.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC

RL 148.15 LAL .OO LOt. 48.63 VL 32.872 GAL

RP 213.01 LAP -1.55 LOP 285.95 VP 23.134 GAP

RC 297.448 GL 16.25 GP .85 ZAL 117.41 ZAP

PLANETOCENTR1_ CONIC

C3 10.802 VHL 3.287 DLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 18 24 IG 28r-_._8 -28.31

90.00 11 4 23 3956.38 -8.37

100.00 18 1 56 2547.83 -29.79

100.00 12 9 23 3726.56 -7.06

110.00 19 43 52 2228.94 -33.38

110.00 12 43 57 3618.22 -3.99

DIFFERENTIAL CORRECTIONS

TDE .1090 TRA 3.0952 TC-13.1556 BAU 1.9014

ROE .2784 RRA .0342 RC3 .5335 FAU .36955

FOE -.8231FRA 8.1165 FC-29.6185 BSP 35990

6DE .2990 BRA 3.0957 6C313.1664 FSP 7276

DISTANCE 788.519 EARTH TO MARS

-3.36 AZL 88.20 HCA 239.33 8NA 186.69 ECC .21416 [NC 1.7970 vl 30.072

-8.37 AZP 90.82 TAL 340.78 TAP 220.11 RCA 146.71 APO 226.87 V2 25.765

54.63 ETS 179.79 zA( 82.73 ETE 179.19 ZAC 84.34 ETC 258.31 CLP 54.63

22.40 RAL 174.30 RAD 6567.4 VEL 11.487 pTH 2.00 VHP 3.535 DpA 9.78 RAp 163.01 ECC 1.1778

IHJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

86.41 33.31 90.51 17 11 58 2262.8 -27.94 77.77

157.17 28.37 62.85 12 9 59 3336.4 -11.94 150.32

63.20 33.27 92.60 18 44 24 1947.8 -29.11 54.46

141.05 27.66 60.88 13 11 30 3126.6 -10.89 134.35

36.59 32.88 97.84 20 21 1 1628.9 -31.93 29.66

130.94 25.77 56.02 13 44 15 3018.2 -8.43 124.66

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

86T10434.4 SGR 607.4 SG3 2143.2 ST 1780.2 SR 486.4 SS 1480._

RRT -.3698 RRF -.3956 RTF .9945 CRT .1653 CRS .2384 CST -.9179

86_10452.1 R23 .0287 R13 -.9945 LSA 2268.8 MSA 669.6 SSA 26.6

86110436.9 $62 564.2 THA 178.76 ELI 1782.2 EL2 4_79.2 ALF 2.79

LAUNCH DATE NOV 9 1964 FLIG44T TII4[ 356.00 ARRIVAL DATE OCT 31 1965

HELIOCENTRIC C(_IIC

RL 148.16 LAL .OO

NP 212.72 LAP -1.57

RC 296.528 GL 18.12

PLAN(TOCENTRIC CONIC

C3 10.974 VHL 3.313

LNCH AZMTH LNCH TIME

90.00 16 33 17

90.00 11 122

100.00 18 10 11

100.00 12 7 10

110.00 19 50 47

110.00 12 43 3

DIFFERENTIAL CDIRRECTION8

TOE .0584 TRA 3.2492 TC-13.2490 8AU 1.9453

ROE .2848 RRA .0560 RC3 .5266 FAU .35535

FOE -.9179 FRA 7.9845 FC-28_0335 BSP 36798

BO( .2906 BRA 3.2497 BC313.2595 FSP 7004

DISTANCE 792.720 EARTH TO MARS

LOt. 46.63 VL 32.878 GAL -3.45 AZL. 88.20 HCA 240.53 SMA 166.73 ECC .21484 INC 1.7994 V 1 30.072

LOP 287.15 VP 23.176 GAP -9.52 AZP 90.89 TAt.. 340.28 TAP 220.81 RCA 146.63 APO 226.87 V2 25.798

GP .63 ZAL 118.24 ZAP 53.40 ETS 179.79 ZA( 81.23 ETE 179.23 ZAC 84.32 ETC 258.31 CLP 53.40

OLA 21.95 RAL 175.06 RAD 6567.4 VEL 11.505 PTH 2.00 VHP 3,595 DpA 9.78 RAp 162.98 ECC 1.1806

L-I TIME INJ LAT INJ LONG INJ RT ABE INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2844.42 -28.29 85.07 34.16 91.19 17 20 42 2244.4 -27.83 76.43

3961.21 -7.59 156.56 29.13 62.64 12 7 23 3361.2 -11.20 151.76

2532.01 -29.73 62.02 34.09 93.22 18'52 23 1932.0 -28.97 53.30

3748.85 -6.32 142.29 28.44 60.72 13 9 39 3148.9 -10.18 135.62

2217.26 -33.27 37.70 33.67 98.36 20 27 44 1617.3 -31.75 28.80

3656.36 -3.30 131.69 26.57 55.86 13 43 39 3036.4 -7.75 125.63

NID-COURS_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G710886.4 S_R 612.4 SG3 2061.2 ST 1839.4 SR 493.4 SS 1482.7

RRT -.3643 RRF -.3906 RTF .9946 CRT .1146 CRS .2749 CST -.9232

86810883.9 R23 .0292 R13 -.9946 LSA 2319.OMSA 666.4 SSA 26.1

96110668.7 $62 570.2 THA 178.80 ELi 1640.3 EL2 489.9 ALF 1.89

LAUNCH OATE NOV g 1964 FLIGHT TIME 558.00 ARRIVAL DATE NOV 2 1965

HEL|OCENTRIC CONIC

RL 148.16 LAL .00 LOL 46.63 VL 32.879 GAL

RP 212.43 LAP -1.59 LOP 288.35 VP 23.218 GAP

RE 299.592 GL 17.99 GP .61 ZAL 119.09 ZAp

PLANETOCENTRIC CONIC

C3 11.158 VHL 3.340

_NCH AZMTH LNCH TIME

90.00 16 42 18

90.00 10 58 26

100.00 18 18 27

100.00 12 4 59

110.00 19 57 46

110.00 12 42 9

DIFFERENTIAL CORRECTIONS

TOE .0029 TRA 3.4061 TC-13.3216 BAU.1.9887

ROE .291D RRA .0578 RC3 .5197 FAU .34145

FOE-1.0099 FRA 7.8521 FC-26.4930 BSP 37567

DOE .2910 BRA 3.4066 BC313.3317 FSP 6739

DISTANCE 796.925 EARTH TO MARS

-3.55 AZL 88.20 HCA 241.73 SHA 166.81ECC .21556 INC 1.8017 vl 30.072

-9.66 AZP 90.85 TAL 339.76 TAp 221.49 RCA 146.54 APO 227.08 V2 2§._831

52.21ETS 179.80 ZAE 79.76 ETE 179.28 ZAC 84.31ETC 258.31CLP 52.21

DLA 21.48 RAL 175.82 RAD 6567.4 VEL 11.513 PTH Z.01 VHP 3.657 DpA 9.76 RAp 162.98 ECC 1.1836

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2826.26 -28.26 83.74 35.01 91.85 17 29 25 2226.3 -27.71 75.12

3986.20 -6.81 160.00 29.91 62.45 12 4 52 3386.2 -10.45 153.21

2516.24 -29.67 60.86 34.93 93.83 19 0 23 1916.2 -28.82 52.15

3P71.45 -5.57 143.54 29.24 60.58 13 7 50 3171.5 -9.45 136.90

2205.55 -33.15 36.80 34.48 98.88 20 34 31 1605.5 -31.57 27.93

3654.92 -2.59 132.86 27.39 55.90 13 43 4 3054.9 -7.05 126.61

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SG710891.3 SGR 617.3 SG3 1981.1 ST 1902.3 SR 500.3 88 1486.7

RRT -.3587 RRF -.3863 RTF .9946 CRT .D629 CR8 .5107 CST -.9286

96_10908.8 R23 .0295 R13 -.9946 LSA 2373.9 MSA 665.9 SSA 25.7

S6110893;6 SG2 575.8 THA 178.83 ELi 1902.6 EL2 499.2 ALF 1.02

LAUNCH DATE NOV 9 1964 FLIGHT TIME 360.00 ARRIVAL DATE NOV 4 1965

HELIOCENTRIC C_IC DISTANCE 801.134

RL 148.16 LAL .00 LOt. 46.63 VL 32.883 GAL -3.65 AZL 88.20 HCA

tip 212.15 LAP -1.61 LOP 289.55 VP 23.259 GAP -9.81 AZP 90.82 TAt.

RE 300.645 GL 17.85 GP .39 ZAL 119.95 ZAP 51.06 ETS 179.81 ZAE

PLANETOCENTRIC CONIC

C3 11.354 VHL 3.370 DLA 20.99 RAL 176.59 RAD 6367.4 VEL

LNCN AZNTH LNCH T1ME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 16 51 19 2808.31 -28.21 82.43 33.89 92.51 17 38 7

90.00 10 55 35 4011.37 -6.01 161.42 30.73 62.28 12 2 26

100.00 18 26 45 2300.56 -29.59 59.70 35.79 94.43 19 8 26

100.00 12 2 50 3794.35 -4.8D 144.81 30.06 60.46 13 6 4

110.00 20 4 49 2193.77 -33.02 33.91 35.30 99.39 20 41 23

110.00 12 41 15 3673.91 -1.87 133.85 26.24 55.86 13 42 29

DIFFERENTIAL C_RECTIONS MID-COURSE ExECuTION ACCURACY

TDE -.0350 TRA 3.5661 TC-13.3682 6AU 2.0307 8GT11108.8 $GR 822.1 8G3 1902.1

RDE .2975 RRA .0895 RC3 .5127 FAU .32773 RRT -.3533 RRF -.3826 RTF .9946

FDE-1.0963 FRA 7.7181 FC-24.9891 BSP 38319 86811128.0 R23 .0300 R13 -.9946

8DE .3025 BRA 3.5686 8C313.3780 FSP 6478 S6111110.8 SG2 581.3 THA 178.86

EARTH TO MARS

242.93 SMA 186.87 ECC .21832 INC 1.8040 vt 30.0_2

339.23 TAp 222.16 RCA 146.45 APO 227.30 V2 25.863

78.32 ETE 179.32 ZAC 84.30 ETC 258.30 CLP 51.05

11.521PTH 2.01VHP 3.721DpA 9.73 RAp 163.02 ECC 1.1869

PO CST TIN INJ 2 LAT INJ 2 LONG

2208.3 -27.57 73.82

3411.4 -9.68 154.66

1900.6 -28.86 51.02

3194.3 -8.70 138.19

1593.8 -31.37 27.07

3073.9 -6.34 127.62

ORBIT DETERMINATION ACCURACY

ST 1970.4 9R 507.0 88 1491.2

CRT .0133 CR8 .3450 CST -.9336

LSA 2433.6 MSA 663.4 SSA 25.3

ELi 1970.4 EL2 506.9 ALF .21
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 9 1964 FLIGHT TIME 362.00 ARRIVAL DATE NOV 6 1965

HELIOCENTRIC CONIC

RL 146.18 LAL .00

RP 211.87 LAP -1.93

RC 301.687 GL 17.71

PLANETOCENTRIC CQ_41C

C3 11.584 VHL 3.401

LNCH AZMTH LNCH TIME

90.00 tT O 19

90.00 10 52 48

100.00 18 35 5

100.00 12 O 43

110.00 20 11 58

110.00 12 40 22

LOL 46.83 VL 32.887 GAL

LOP 290.75 VP 23.299 SAP

GP .58 ZAL 120.84 ZAp

D1STANCE 605.346 EARTH TO MARS

-3.76 AZL 86.19 HCA 244.14 SNA 186.94 ECC .21711 INC 1.8063 V1 30.072

-9.95 AZP 90.79 TAL 338.66 TAp 222.82 RCA 146.35 APO 227.53 V2 25.895

49.94 ETS 179.81 ZAE 78.92 ETE 178.36 ZAC 84.30 ETC 258.29 CLp 49.93

DLA 20.50 RAL 177.37 RAD 8567.4 VEL 11.530 PTH 2.01

L-I TIME [NJ LAT INJ LONG INJ RT ASC IgJ AZMTH

2790.58 -28.16 81.14 36*77 93.15

4038.71 -5.21 162.85 31.56 62.13

2484.98 -28.50 58.55 38.66 95.03

3817.53 -4.02 146.09 30.91 60.33

2181.99 -32.89 35.02 36.15 99.60

3693.29 -1.13 134.86 29.11 55.83

VHP 3.787 DPA 9.68 RAp 163.09 ECC 1.1903

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17 46 50 2390.6 -27.42 72.55

12 O 5 3436.7 -S.9O 156.11

19 16 30 1885.0 -28.49 AS.S9

13 4 21 3217.S -7.94 139.49

20 48 18 1582.0 -31.17 26.21

13 41 55 3093.3 -5.60 128.$4

DIFFERENTIAL C_RECTIQM8 MID-COURSE EvlrCUTICM ACCURACY

TOE -.1183 TRA S.7347 TC-13,3919 BAU 2.0718 SG711319.3 SGR 626.7 SG3 1825.3

ROE .3041 RRA .0610 RC3 .5058 FAU .31436 RItT -.3518 _ -.3795 RTF .t_46

FDE-I.ITT2FRA 7.5848 FC-23.5360 Bm 36041 _J61_336,S RZ3 .0_ R|3 -.6946

ROE .$236 BRA 3,7352 BC313.4015 F8P Ik126 86118821.4 SG_ 586.8 THA 176.88

LAUNCH DATE NOV R 1964 F1L.IC_IT TItS 364.00

HELIOCENTRIC CGNIC DISTANCE 809.562

RL 148.16 LAL .DO LCL 46.63 VL 32.891 6AL -3.87 AZL 88.19 HCA 245.35

RP 211.60 LAP -1.64 LOP 291.97 VP 23.339 GAP --10.10 AZP 90.75 TAL 338.12

RC 502.717 Gb 17.56 GP .56 ZAL t21.73 ZAP 48.85 ET3 179.81 ZAE 75.55

PLAMETOCENTflIC CONIC

C3 11.788 VHL 3.433 OLA 19.99 RAL 1T8.16 RAD 6567.4 VEL 11.540 PTH 2.01

LNCM AZNTH LNCH TIM( L-I TIME INJ LAT INJ LiNG INJ RT ASC INJ AZMTH

90.00 17 9 18 2773.06 -26.08 79.86 57.68 9_.79

gO.DO 10 50 8 4062.23 -4.40 164.28 32.43 62.00

100.00 18 43 26 2469.52 -29.41 57.41 57.55 95.62

100.00 11 58 39 3841.01 -S.28 147.38 31.78 60.27

110.00 20 19 6 2170.23 -32.74 34.13 57.00 100.41

110.00 12 39 29 3713.07 -.37 135.90 30.00 55.62

DIFFERENTIAL CORRECTIONS

TOE -.1812 TRA 3.9041 TC-13.3942 BAU 2.1122

ROE .3108 flRA .0624 RC3 .4985 FAU .30125

FDE-1.2511FRA 7.4515 FC-22.1254 B8P 39779

BDE .$598 6RA 3.9068 BC315.4035 FSP 5981

ORBIT DETERMINATION ACCURACY

ST 21_3.3 SIR 513.5 $S 1496.2

CRT -.0351 CRS .3775 CST -.8384

LSA 2498.2 MSA 680.0 SSA 24.8

ELI 2043.3 ELI 513.2 ALF 179.49

ARRIVAL DATE NOV 8 1965

EARTH TO MARS

SMA 187.01 ECC .2179_ INC 1.8085 vl 30.072

TAp 223.46 RCA 146.25 APO 227.77 V2 25.926

[TE 179.40 ZAC 84.31 ETC 258.27 CLP 48.85

VHP 3.854 DPA 9.62 RAP 163.20 ECC 1.1940

|NJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

17 55 31 2173.1 -27.26 71.29

11 57 48 3462.2 -8.11 157.57

19 24 38 1869.5 -28.32 48.77

13 2 40 3241.0 -7.17 140.80

20 55 16 1570.2 -30.96 25.36

13 41 22 3113.1 -4.(H3 129.68

MID-COURSE ExIECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

SGT11523.8 $GR 631,3 SG3 1750.1 ST 2120.9 SR 519.9 SS 1501.2

RRT -.3488 RRF -.3768 RTF .9948 CRT -.0822 CRS .4078 CST -.9452

$r_1|541.1 R23 .0310 R13 -.9946 LSA 2567.4 MSA 655.5 SSA 24.S

86111525.9 $62 §91.5 THA 178,90 EL1 2121.3 EL2 518.0 ALF 178.77

LAUNCH DATE NOV 9 1964 FLIGHT TIME 566.00 ARRIVAL DATE NOV 10 1965

HELIOCENTRIC CONIC

RL 145.15 LAL .00

RP 211.33 LAP -1.88

RC 303.736 GL 1T.40

PLANETOCENTRIC CONIC

CS 12.026 VHL 3.458

LNCH AZMTM LNCH TIME

90.OO 17 le 16

tO.DO 10 47 29

100.00 18 51 47

lOO.OO 11 58 38

110.00 20 28 18

110.00 12 36 $8

DISTANCE 813.780 EARTH TO MARS

LOL 48.83 VL 32.895 6AL -3.98 AZL 88.t9 HCA 246.56 SMA 187.08 ECC .21882 INC 1.8108 VI 50.072

LOP 293.18 VP 23.379 GAP -10.24 AZP 90.72 TAL 337.54 TAp 224.10 RCA 146.14 APO 228.02 V2 25.956

GP .55 ZAL'122.84 ZAP 47.79 ET9 179.81 ZAE 74.21 ETE 179.44 ZAC 84.53 ETC 255.25 CLP 47.79

DLA 19.47 RAL 178.95 RAO 6567.5 VEL 11.550 PTH 2.02 VHp 5.923 DpA 9.54 RAp 163.34 ECC 1.1979

L-I TIME INJ LAT IflJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2755.78 -28.00 78.80 38.59 94.41 18 4 12 2155.8 -27.09 70.05

408T.94 -3.57 183.72 33.31 61.89 11 55 36 3467.9 -7.30 ISS.OS

2434.20 -29.30 56.26 38.46 98.21 19 32 42 1864.2 -28.13 47.67

3864.75 -2.43 148.69 32.68 60.20 13 1 2 3284.8 -6.38 142.12

2156,30 -32._0 33.24 37,88 100.91 21 2 17 1558.5 -30.75 24.51

3733.23 .40 136.95 30.91 55.82 13 40 49 3133.2 -4.09 130.74

DIFFERENTIAL CCRRECT1ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2495 TRA 4.0823 TC-13.3733 8AU 2.1516 SGT11721.0 SGR 635.7 SG3 1676.6 ST 2203.0 SR 526.2 SS 1506.1

ROE .$178 RflA .0856 RC3 .4913 FAu .28847 RRT -.3462 RRF -.3749 RTF .9945 CRT -.1271 CRS .4372 CST -.9473

FOE-1.3217 FRA 7.3157 FC-20.7658 8SP 40467 8G811738.3 R23 .0317 R13 -.9946 LSA 2640.9 MSA 650.9 SSA 23.9

ROE .4039 ERA 4,0828 8C313.3623 FSP 5743 S6111723.1 SG2 596.3 THA 178.92 EL1 2204.1 EL2 521.6 ALF 175.16

LAUNCH DATE NOV 9 1964 FLIGHT TIME 368.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP 211.08 LAP -1.68

RC 304.746 GL 17.26

PLANETOCENTRlC CONIC

C3 12.Z81VHL 3.504

LNCH AZMTH LNCH TIME

90.00 17 27 13

gO.DO 10 44 54

tOO.D0 19 0 9

100.00 11 54 39

110.00 20 33 33

110.00 12 37 44

DISTANCE 818.001 EARTH TO MARS

LOL 48.83 VL 32.889 GAL -4.09 AZL 88.19 HCA 247.77 SMA 187.16 ECC .21974 INC 1.8128 Vl 30.072

LOP 994.40 Vp 23.418 GAP -10.38 AZP 90.69 TAL 336.95 TAp 224.72 RCA 146.03 APO 228.28 V2 25.986

GP .34 2AL 123.56 ZAP 46.77 ET8 179.81 ZNE 72.90 ETE 179.48 ZAC 84.35 ETC 258.22 CLP 46.77

DIFFERENTIAL CORRECTIONS

TDE -.3211 TRA 4.2631 TC-13.3324 BAU 2.1904

ROE .3248 RRA .0647 RC5 .4841 FAU .27600

FOE-1.3867 FRA 7.1813 FC-_9,4568 6SP 41166

BDE .4557 BRA 4.2636 8C313.3412 FSP 5512

OLA 18.95 RAL 179.75 RAD 6567.5 VEL 11.561PTH 2.02 VHP 3.993 DpA 9.45 RAp 163.51ECC 1.2021

L-I TIME LNJ L_T INJ lONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2738.75 -27.90 77.37 39.53 95.03 18 12 51 2138.7 -26.91 68.84

4113.83 -2.74 167.17 34.25 61.80 11 53 28 3513.8 -6.49 160.50

2439.04 -29.18 55.17 59.38 96.78 19 40 48 1839.0 -27.94 46.5g

3886.77 -1.82 150,01 33.80 60.15 12 59 27 3288.8 -5.58 143,46

2146.82 -32.44 52.37 58.7? 101.41 21 9 20 1546.8 -30.53 23.67

3753.76 1.18 138.02 51.85 55.83 13 40 18 3153.8 -3,31 131.$1

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT1t912.1 3rd_ 840.1SG3 1805.3 ST ,2289.5 SR 532.3 SS 1510.9

RRT -.3443 RRF -.5736 RTF .9945 CRT -.1703 CR$ .A648 CST -.9513

86811929.3 R23 .0323 R13 -.9945 LSA 2718.5 NSA 645.6 SSA 25.5

36111914.2 SG2 600.8 THA 178.g4 ELI 2291.4 EL2 524.1ALF 177.61
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JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1, 1964)

LAUNCH DATE NOV 9 1864

HELIOCENTRIC CONIC

RL 148.15 LAL .OD

RP 210.82 LAP -1.59

RC 305.746 GL 17.05

PLANETOCENTRIC CONIC

C3 12.552 VHL 3.543

LNCH AZNTH LNCH TIME

SO.OO 17 36 7

90.00 10 42 24

100.00 19 8 31

100.00 11 52 42

110.00 20 40 49

110.00 12 36 52

FLIGHT TZME 570.00 ARRIVAL DATE NOV 14 1955

46.53 VL 52.804 GALLOL

LOP 295.51 VP 25.455 GAP -10.52 AZF 90.53 TAL 356.54 TAp 225.33 RCA 143.91 APO 228.33

GP .52 ZAL 124.49 ZAP 43.78 ET8 179.81 ZAE 71.62 ETE 179.51 ZAC 84.38 ETC 258.19

DISTANCE 822.224 EARTH TO MARS

-4.21 AZL 88.19 HCA 248.99 SMA 187.23 ECC .22070 INC 1.8149 Vl 30.072

VZ 26.015

CLp 45.77

DLA 18.41 RAL 180.55 RA9 6367.5 VEL 11.573 PTH 2.02 VHp 4.066 DPA 9.35 RAP 163.72 ECC 1.2066

L-I TIME iNJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2721.97 -27.80 76.13 40.48 93.65 18 21 29 2122.0 -26.73 67.53

4139.90 -I.90 168.63 33.17 61.74 11 31 24 3339.9 -5.65 151.97

2424.03 -29.06 34.07 40.51 97.35 19 48 35 1824.1 -27.74 43.52

3913.03 -.79 131.34 34.55 60.12 12 37 55 3313.1 -4.76 144.80

2135.22 -52.28 31.50 39.68 101.99 21 16 25 1535.2 -30.31 22.84

3774.64 1.98 139.11 32.81 53.87 13 39 47 3174.6 -2.51 132.90

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3936 TRA 4.4494 TC-15.2698 BAU 2.2282 86T12096.7 SGR 644.3 865 1333.9 ST 2380.1 SR 338.2 SS 1514.8

ROE .3321 RRA .0658 RC3 .4768 FAU .26387 RRT -.3429 RRF -.3727 RTF .9944 CRT -.2109 CRS .4903 CST -.9530

FOE-1.4454 FRA 7.0469 FC-18.199T BSP 41843 S6812113.8 R23 .0329 R13 -.9944 LSA 2799.8 HSA 640.1 SSA 23.0

BOE .5165 BRA 4.4499 BC313.2783 FSP 3286 S6112098.7 SG2 603.1 THA 178.95 ELI 2383.0 EL2 325,3 ALF 177.13

LAUNCH OATE NOV 9 1964 FLIGHT TIME 372.09 ARRIVAL DATE NOV 16 1955

HELIOCENTRIC CONIC DISTANCE 826.449 EARTH TO MARS

RL 148.16 LAL .DD LOL 46.63 VL 32.908 GAL -4.34 AZL 88.18 HCA 230.21 SMA 187.31ECC .22170 INC 1.8170 vl 30.072

Rp 210.58 LAP -1.71 LOP 296.84 VP 23.494 GAP -10.67 AZP 90.82 TAL 333.71 TAp 223.93 RCA 145.78 APO 228.84 V2 26.043

RC 306.737 &L 16.856P .5t ZAL 125.44 ZAP 44.81 ET8 179.8| ZAE 70.36 ETE 179.33 ZAC 84.42 (TC 258.16 CLP 44.81

PLANETOCENTRIC C_iC

CS 12.841VHL 3.583 OLA 17.86 RAL 181,36 RAO 6367.5 VEL 11.386 PTH 2,03 VHP 4.139 DPA 9,24 RAP 163.93 ECC 1.2113

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT ASC |NJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT 1NJ 2 L04_IG

90.00 17 45 1 2705.45 -27.68 74°96 41.44 96.22 18 30 6 2105.3 -26.33 66.48

go.o0 10 39 58 4166.16 -1.03 179.09 36.13 61.70 11 49 24 3366.2 -4.83 163.45

100.00 19 16 32 2409.25 -28.92 52.99 41.27 97.90 19 57 1 1809.3 -27,53 44.47

100.00 11 30 48 3937.59 .04 132.68 35.52 60.11 12 36 25 3337.6 -3.94 146.15

110.00 20 48 7 2125.73 -32.12 30,63 40.60 102.38 21 25 31 1323.7 -30.08 22.02

110.00 12 36 2 3793.88 2.79 149.22 33.80 55.92 13 39 17 3195.9 -1.70 134.01

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT DETERM]NATION ACCURACY

TOE -.4731 TRA 4.8417 TC-13.1878 BAU 2_ 2653 SGTI2275.9 8GR 648.3 963 1468.7 ST 2474.8 8R 544.0 SS 1517.7

ROE .3393 RRA .0(H_3 RC3 .4694 FAU .23208 RRT -.3419 RRF -.3T23 RTF .9943 CRT -.2491 CRS .5144 CST -.9384

F06-1.4979 FRA 8.8133 FC-16.9940 8SP 42599 SG812293.1 R25 .0336 RI3 -.9943 LSA 2884.7 HSA 634.1 SSA 22.6

BIDE .5824 BRA 4.6422 5C315.1939 FSP 3072 SG112277.9 SG2 609.1 THA 178.96 ELI _478.7 EL2 523.1 ALF 176.72

LAUNCH DATE NOV 9 lg54 FLIGHT TIME 374.00 ARRIVAL DATE NOV 18 1965

HELIOCENTRIC CONIC DISTANCE 830.675 EARTH TO HAR3

RL 148.16 LAL .DO LOL 46.63 VL 32.913 GAL -4,47 AZL 68.18 HCA 251.44 SMA 187.39 ECC .22275 INC 1.5190 V1 50.D72

RP 210.34 LAP -1.72 LOP 296.06 VP 25.$31 GAP -10.81AZP 90.58 TAL 335.07 TAp 226.51RCA 145.55 Apo 229.13 V2 26.071

RC 307.719 GL 16.89 GP .50 ZAL 126.39 zAP 43.86 ETS 179.80 ZAE 6g.14 ETE 179.58 ZAC 84.46 ETC 258.12 CLP 43.87

PLANETOCENTRIC CONIC

CS 13.148 VHL 3.626 DLA 17.30 RALI82.17 R_O 6557.3 VEL 11.599 PTH 2.03 VHp 4.215 DpA 9.11 RAp 164.22

LNCH AZMTN LNCH TIME L-i TIME INJ LAT

go.oo 17 53 32 268g.21 -27.36

90.00 10 37 35 4192.60 -.20

100.00 19 23 12 2394.67 -28.78

100.00 11 48 55 3962.38 .86

110.00 20 53 25 2112.36 -31.93

110.00 12 35 11 3817.43 3.62

DIFFERENTIAL CORRECTIONS

TOE -.§546 TRA 4.8393 TC-13.0875 BAU 2.3019

ROE .3472 RRA .0659 Re3 .4619 FAU .2403Y

F06-1.5470 FRA 6.7785 FC-13.8402 BSP 43138

BOE .6343 BRA 4.8398 8C313.0936 F_P 4863

LAUNCH DATE NOV g 1954

HELIOCENTRIC CA_NIC

RL 146.16 LAL .OD

RP 210.10 LAp -1.74

RC 308.691GL 16.50

PLAN[TOCENTRiC CO(MIC

C3 13.476 VHL 3.671

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 2 40 2673._7 -27.42

90.00 10 35 16 4219.22 .66

100.00 19 33 31 2380.31 -28.63

100.00 11 47 7 3987.41 1,73

110.00 21 2 45 2101.13 -31.78

110.00 12 34 22 3839.33 4.43

DIFFERENTIAL CORRECTIONS

TOE -.6380 TRA 3.0450 TC-12.9680 8AU 2.3377

ROE .3351 RRA .0672 RC3 .4543 FAU .22958

F06-1.3889 FRA 6.6445 FC-14.7366 BSP 43803

BDE .7302 BRA 3.0454 BC312.9760 FSP 4652

ECC 1.2164

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 L_T INJ 2 LONG

73.78 42.42 96.79 18 38 41 2089.2 -26.33 65.33

171.37 37.12 6t.68 11 47 28 3592.6 -3.98 164.93

31.93 42.23 98.44 20 5 7 1794.7 -27.32 43.44

134.04 36.52 60.12 12 34 38 3362.4 -3.10 147.52

29.80 41.54 102.85 21 30 38 1512.4 -29.85 21.22

141.35 34.81 55.99 13 38 49 3217.3 -.87 135.14

HID-COURSE [XECUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

_T12449.7 SGR 652.3 863 1405.5 ST 2575.3 SR 549.7 S8 1_20.1

RRT -.3416 RRF -.3726 RTF .9942 CRT -.2855 CRS .5373 CST -.9614

S6812466.8 R23 .0343 R13 -.9942 LSA 2973.2 MSA 628.1 SSA 22.2

S6112431.7 SG2 612.9 THA 178.97 EL1 2578.3 ELI 325.8 ALF 176.36

FLIGHT TIME 376.00 ARRIVAL DATE NOV 20 1965

OiSTANCE 854.902 EARTH TO MARS

LOt. 46.63 VL 32.918 GAL -4.60 AZL 88.18 HCA 252.66 SHA 187.47 ECC .22385 INC 1.8211 Vi 30.072

LOP 299.29 VP 23.367 GAP -19.93 AZP 90.54 TAL 334.42 TAP 227.08 RCA 145.31 APO 229.44 V2 26.098

GP .49 ZAL 127.33 ZAP 42.97 ETS 1T9.80 ZA[ 67.94 ETE 179.61 ZAC 84.31 ETC 258.08 CLP 42.97

OLA 16.74 RAL 182.99 RAO 6367.3 VEL 11.613 pTH 2.03 VHP 4.292 DpA 8.98 RAP 164.51 ECC 1.2218

INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

72.64 43.41 97.33 18 47 14 2073.3 -26.12 64.21

173.03 38.13 61.69 11 43 33 3619.2 -3.13 166.42

30.89 43.22 98.97 20 13 11 1780.3 -27.10 42.42

135.42 37,54 60,13 12 53 34 3387.4 -2.26 148.90

28.97 42.50 103.32 21 37 46 1501.1 -29.62 20.43

142.49 35.84 36.07 13 58 22 3239.4 -.04 136.28

MID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

SGT12617.3 _ 656.0 SG3 1539.9 ST 2674.6 SR 555.2 SS 1520.6

RRT -.3416 RRF -.5732 RTF .9940 CRT -.3190 CRS .5383 CST -.9642

S6012634.3 R23 .0330 RI3 -.9940 LSA 3065.7 HSg 621.9 SSA 21.8

S6112619.3 862 616.5 THA 178.98 ELI 2680.7 ELI 525.0 ALF _76.06
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 9 1964 FLIGHT TIME 378.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC CORIC

RL 148.16 LAL .00

RP 209.88 LAP -1.75

RC 309.654 ;L 16.30

PLANETOCENTRIC C(_IC

C3 13.824 VHL 3.716

LMCH AZMTH LHCM TIME

90.00 18 11 27

90.00 10 33 1

100.00 19 41 49

100.00 11 45 20

110.00 21 10 4

110.00 12 33 34

01FF[RENT|AL _RECT|(_$

TOE -.7253 TRA $o2521 10-12.8326 BAU 2.3731

ROE .3682 RRA .O673 RC8 .4468 FAU .21855

FOE-1.6274 FRA 8.5092 FC-$3.8886 88P 44431

BDE .8112 BRA S.23Z6 BC322.8404 FSP 4465

DISTANCE 839.130 EARTH TO MARS

LOL 46.63 VL 32.922 GAL -4.73 AZL 88.18 HCA 253.89 SMA 187.55 ECC .22500 INC 1.8231 vl 30.072

LOP 300.52 VP 23,603 GAP -11.09 AZP 90.51TAL 533.75 TAp 227.64 RC_.36 APO 229.75 V2 26.124

GP .47 ZAL 128.32 ZAP 42.09 ET5 179.79 ZAE 66.77 ETE 179.64 ZAC 84.57 ETC 258.03 CLP 42,08

DLA 16.16 RAL 163.80 RAO 6567.5 VEL 11.628 pTH 2.04 VHP 4.371DpA 8.83 RAP 164.83 ECC 1.2275

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2657.63 -27.28 71.51 44.42 97.90 18 55 44 2057.6 -25.91 65.12

4246.01 1.52 174.55 59.17 61.72 11 43 47 3646.0 -2.27 167.92

2366.20 -28.48 49.67 44.22 99.49 20 21 15 1766.2 -26.88 41.43

4012.67 2.58 156.80 58.58 60,21 12 52 12 3412.7 -1.40 150.28

2080.07 -31.60 28.16 43.48 103.77 21 44 54 1490.1 -29.38 19.65

3661,57 5.29 143.66 36.90 56.18 13 37 55 3261.6 .81 137.44

MID-COURSE EXE_CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SG712779.6 SGR 659.7 863 IZ78.4 ST 2778.9 SR 560.7 SS 1520.1

RRT -.3422 RRF -.3746 RTF .9938 CflT -.3508 CRS .5783 CST -.9666

S¢Mt_798.6 R28 .0858 R13 -.9939 LSA 3157.1NSA 615.7 SSA 21.5

S&11_781.6 SG2 619.7 THA 178.99 EL1 2786.1EL2 523.7 ALF !75.80

LAUNCH OATE NOV 9 1_4 FLIGHT TINE 380.00 ARRIVAL DATE NOV 24 1965

HELIOCENTRIC CCI_IIC

RL 148.16 LAL .O0

RP 209.66 LAP _1.78

RC 310.607 GL 16.10

PLANETOCENTEIC CONIC

C3 14.195 VHL S.788 OLA

LNCH AZMTH LNCH TIM( L-I T1141[ INJ LA7

90.00 18 20 10 2642.30 -27.13

90.00 10 30 49 4272.98 2.39

100.00 19 50 5 2382.35 -28.32

100.00 11 48 35 4038.16 3.45

110.00 21 17 23 2079.19 -31,42

110.00 12 $2 46 3684.09 6.14

DIFFERENTIAL CCRRECTION8

TOE -.8164 TRA 5.4677 TC-12.6833 8AU 2.4084

ROE .3715 RRA .0672 RC3 .4389 FAU .20810

FOE-1.6613 FRA 6.3745 FC-12.6919 BSP 45037

80E .8969 BRA 5.4681 9C312,6909 FSP 4275

DISTANCE 843.357 EARTH TO MARS

LOL 46.63 VL 32.927 GAL °4.87 A21. 88.17 HCA 255.13 SMA 187.64 ECC .22620 INC 1.8251 V1 30.022

LOP 301.75 VP 23.836 GAP -11,23 AZP 90.47 TAt. 333.06 TAp 228.19 RCA 145.20 APO 230.08 V2 26.149

GP .46 ZAL 129.30 ZAP 41.23 ET8 179.79 ZN[ 65.62 ETE 179.67 ZAC 84.63 ETC 257.98 CLP 41.23

15.58 RAL 184.62 RAO 6567.8 VEL 11.644 PTH 2.04 VHP 4.452 OPA 8.67 RAp 165.17 ECC 1.2336

INJ LONG INJ RT ASC INJ AZMTH ZHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.42 45.45 98.43 19 4 _3 2042.3 -25.69 62.05

176.05 40.24 61.78 11 42 2 3673.0 -1.40 169.42

48.87 45.23 99.99 20 29 17 1752.3 -26.65 40.47

156.21 39.66 80.29 12 50 53 3438.2 -.53 151.68

27.36 44.47 104.21 21 52 2 1479.2 -29.15 18.89

144.85 37.98 56.31 13 37 30 $284.1 1.67 138.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_M;T12938.1 SGR 663.2 SG3 1219.2 87 2886.1 8R 563.9 SS 1518.4

RRT -.3454 RRF -.3764 RTF .9936 CRT -.3807 CRS .5972 CST -.9688

S¢,812955.1 R23 .0367 R13 -.9937 LSA 3253.3 MSA 609.3 SSA 21.1

$41112940.2 862 622.8 THA 178.99 EL1 2894.4 EL2 521.8 ALF 175.59

LAUNCH OATE NOV 9 1984 FLIGHT TIME 582.00 ARRIVAL DATE NOV 26 lg65

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP 209.44 LAP -1.78

RC 311.551GL 15.89

PLANETOCENTRIC CONIC

C3 14.589 VHL 3.820

LNCH AZMTH LNCH TIME

90.00 18 28 31

90.00 10 26 40

100.00 19 58 lg

100.00 11 41 53

110.00 21 24 42

110.00 12 32 0

DIFFERENTIAL CORRECTIONS

TOE -.9098 TRA 5.6901 TC-12.5160 BAU 2.4427

ROE .3801 RRA .0668 RC3 .4311 FAU .19791

FOE-1.6899 FRA 6.2395 FC-11.7440 BSP 45651

6DE .9858 BRA 5.6905 BC312.5234 FSP 4092

DISTANCE 847.585 EARTH TO MARS

LOL 46.63 VL 32.g32 ;AL -5.02 AZL 88.17 HCA 256.56_8MA 187.73 ECC .22745 INC 1.8270 vl 30.072

LOP $02.99 VP 23_672 GAP -11.57 AZP 90.43 TAL 332.36 TAP 226.72 RCA 145.03 Apo 250.43 V2 26.174

GP .45 ZAL 130.28 ZkP 40.40 ET3 179.78 ZAE 64.49 ETE 179.70 ZAC 84.70 ETC 257.93 CLP 40.40

OLA 15.00 RAL 185.44 RAD 6567.6 VEL 11.661 PTH 2.05 VHP 4.555 DpA 8.50 RAp 165.54 ECC 1.2401

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2827.30 -26.98 68,35 46.49 98.95 19 12 38 20Z7.3 -25.46 61.00

4300.11 3.27 I77,57 41.33 61.86 11 40 20 8700.1 -.52 170.94

2538.77 -28.16 47.90 46.27 t00.48 20 57 t8 1736.8 -26.42 39.52

4063°88 4.21 159.62 40.75 60.39 t2 49 37 3463.9 .34 153.09

2068.51 -3_.24 26.58 45.40 104.64 21 59 10 1468.5 -20.91 18.15

3906.90 7.00 146.05 39.09 58.46 13 37 6 3306.9 2.54 139.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713090.5 SGR 688.5 SG3 1161.8 ST 2995.2 SR 571.1 SS 1514.8

RRT -.3449 RRF -.3787 RTF .9934 CRT -.4082 CRS .6148 CST -.9708

S6613107.4 R23 .0376 R13 -.9934 LSA 3350.7 MSA 603.2 SSA 20.7

86113092.5 362 625.5 THA 178.99 ELI 3004.5 EL2 519.7 ALF 175.41

LAUNCH DATE NOV 9 1964 FLIGHT TIME 384.00 ARRIVAL DATE NOV 28 1965

HELIOCENTRIC CONIC

RL 148.16 LAL .OO

RP 209.24 LAp -1.79

RC 312.486 GL 13.60

PLANETOCENTRIC CONIC

C3 15.009 VHL 3.874

LNCH AZMTH LNCH TIME

go.o0 18 37 29

90.00 10 26 $4

100.00 20 6 31

100.00 11 40 13

110.00 21 31 59

110.00 12 31 14

DIFFERENTIAL C(_RECTrONS

70(-1.0059 TRA 5.9185 TC-12.5364 BAU 2.4768

ROE .3889 RRA .0662 RC3 .4232 FAU .18803

F08-1.7141 FRA 6.1038 FC-10.8458 BSP 46253

BDE 1.0784 BRA 5.9189 BC312.3436 FSP 3915

DISTANCE 851.811 EARTH TO MARS

LOL 46.63 VL 32.937 6AL -5,17 AZL 68.17 PICA 257.60 SMA 187.82 ECC .22876 INC 1.8290 vl 30.072

LOP 304.22 VP 23.705 GAP -11,31 AZ_ 90,39 TAL 331.64 TAp 229.24 RCA 144.85 Also 230.78 V2 26.t98

6P .44 ZAL 131,27 ZAP 39.$9 ET$ 179.77 ZAE 63.39 ETE 179.73 ZAC 84.77 ETC 257.87 CLP 39.59

DLA 14.40 RAL 186.26 RAD 6567.6 VEL 11.679 PTH 2.05 VHp 4.619 DpA 8.32 RAp 165.94 ECC 1.2470

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ T;ME PC) CST TIM INJ 2 LAT |NJ 2 LONG

2612.65 -26.82 68.30 47.55 99.44 19 21 1 2012.6 -25.24 59.99

4327.41 4.14 179.10 42.45 61.96 11 38 41 3727.4 .36 172.46

2325.49 -27.99 46.94 47.31 100.95 20 45 17 1725.5 -26.19 38.60

4089.80 5.18 161.06 41.88 60.52 12 46 25 3489.8 1.22 154.51

2056.06 -3i.06 25.82 46.50 105.06 22 6 17 1458/1 -28.68 17.43

3929.99 7.67 147.28 40.22 56.63 13 36 44 3330.0 3.43 141.01

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86713238.Z SGR 669.7 SG3 1106.2 ST 3105.7 8R 576.0 Ss 1509.4

RRT -L3468 RflF -.3815 RTF .9932 CRT -.4338 CRS .6314 CST -.9724

86B13255.1 R23 .0385 RI3 -.9932 LSA 3449.4 MSA 597.1SSA 20.4

86113240.5 SO2 628.0 THA 176.99 EL1 3116.0 EL2 517.3 ALF 175.27
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH gATE NOV 9 1954

HELIOCENTRIC C(_4|C

RL 148.16 LAL .00

RP 209.04 LAP -1.80

RC 313.411 GL 15.46

PLANETOCENTRFC -CONIC

C3 15.455 VHL 3.931

LNCH AZNTH LNCH TIME

90.00 18 48 3

90.O0 10 24 31

100.00 20 14 40

100.00 11 58 35

110.00 21 59 16

110.00 18 SO 29

FLIGHT TIME 386.00

DISTANCE 856.035

LOt. 46.63 VL 32,642 GAL -5.52 AZL 88.17 HCA 258.84 SMA

LOP 303.46 VP 23.758 GAP -!1.68 AZP 90.$5 TAL 530.91 TAp

GP .43 ZAL 132.26 ZAP 38.81 ETS 179.76 ZAE 62.31 ETE

ARRIVAL DATE NOV 30 1968

EARTH TO MARS

187.91 ECC .23012 INC 1.8309 Vl 30.072

229.75 RCA 144.67 APO 231.15 V2 26.281

179.75 ZAC 84.85 ETC 257.82 CLP 38.81

4.705 DPA 8.19 RAp 166.36 ECC 1.2544

PO CST TIM INJ 2 LAT INJ 2 LONG

1998.3 -25.01 59.00

3754.9 1.24 173.99

1712.5 -25.96 37.71

3515.9 2.10 155.95

1447.9 -28.45 16.72

3553.4 4.31 142.24

ORBIT DETERMINATION ACCURACY

ST 3218.3 SR 580.9 SS 1502.5

CRT -.458D CRS .6471 CST -.9740

LSA 3550.0 MSA 590.9 SSA 20.1

EL1 3229.5 EL2 514.6 ALF 175.15

DLA 15.81 RAL 187.08 RAO $5S7.6 VEL 11.898 PTH 2.08 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2598.34 -28.66 87.29 48.65 99.93 19 29 21

4554.88 5.02 180.64 46.59 82.09 11 57 6

2312.52 -27.82 46.02 48.$8 101.41 20 53 13

4115.93 6.06 162.50 43.02 60.67 12 47 11

2047.86 -50.07 25.08 47.54 105.46 22 IS 23

5955.$8 8.74 148.53 41.38 58.82 15 $6 23

DIFFERENTIAL C._RECTIONS NID-COURSE EXECUTION ACCURACY

TDE-1.1081 TRA $.1568 TC-12.1447 8AU 2.5108 $G713681.9 SGR 672.8 863 1052.6

ROE ._980 RRA .0854 RC$ .4152 FAU .17852 RRT -.3495 flflF -.3848 RTF .9929

FOE-1.7344 FRA 5.9676 Fc-IO.O001BSP 46826 SG813398.8 R23 .0398 R13 -,9929

00( 1.1755 BRA 8.1542 BC512.1518 FSP 5742 S6113384.0 8G2 630.3 THA 178.99

LAUNCH OATE NOV 9 1984 FLIGHT TIME 388.00

HELIOCENTRIC C(_AIC DISTANCE 660.257

RL 148.18 LAL .00 LOL 46.63 VL $Z.948 GAL -5.48 AZL 88.17 HCA 260.08 S44A

RP 208.85 LAP -1.81 LOP S08.71 VP 23.789 GAP -11.80 AZP 90.32 TAL 330.16 TAp

RC 314. $29 GL 15.24 r,# .42 ZAL 133.26 ZAP _M_.05 ETS 179.T5 ZAE 61.26 ETE

PLAIkI_TOC_kiTRIC CON|C

C3 15.9S0 VHL 3.991DLA 13.21 RAL 187.90 RAD 8587.6 VEL 11,718 PTH 2.06 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LC_G INJ RT ASC INJ AZNTH

90.00 18 54 34 2584.40 -28.49 GG.30 49.72 100.40

95.00 10 22 32 4382.42 5.90 182.19 44.76 82.25

100.00 20 22 47 2299.88 -27.84 45.12 49J48 101.85

100.00 11 37 O 4142.25 8.96 166.97 44.Z0 60.85

110.O0 21 46 $1 2037.91 -$0.69 26.36 48.60 105.85

110.00 12 29 48 $878.99 9.62 149.79 42.58 57.04

DIFFERENTIAL CatRECTIONS MID-CouRsE EXECUTION ACCURACY

TDE-1.2098 TRA 6.3947 TC-11.9439 8AU 2.5451 SGT13521.4 Sr_R 675.8 863 1000.8

ROE .4074 RRA .0845 RC5 .407_ FAU .16936 RRT -.5528 RRF -.3889 RTF .9926

FOE-1.7512 FRA 5.8297 FC3-9.2043 86P 47376 SG813538.3 R23 .0408 R15 -.9926

BOE 1.2765 BRA 6.3951 8C311.9509 FSP 3573 S61t3525.5 862 632.5 THA 178.99

ARRIVAL DATE DEC 2 1965

EARTH TO MARS

188.00 ECC .2_154 1NC 1.8328 V1 30.072

250.24 RCA 144.47 APO 251.55 V2 26.243

179.78 ZAC 84.94 ETC 257.76 CLP 38.05

4.792 DpA 7.93 RAp 166.80 ECC 1.2622

|NJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

18 $7 $8 1984.4 -24.78 38.05

11 35 34 3782.5 2.14 175.53

21 1 7 1699.9 -25.73 36.84

_2 46 2 5542.3 2.99 157.3g

22 20 29 1457.9 -28.21 16.04

13 36 3 3377.0 5.21 143.48

ORBIT DETERMINATION ACCURACY

ST 3331.7 8R 585.6 SS 1494,0

CRT -.4808 CRS .6621CST -.9753

LSA 3651.4 MSA 584.9 SSA 19.8

EL1 3343.9 EL2 511.6 ALF 175.05

LAUNCH DATE NOV 9 1964 FLIGHT TIME 390.00

HELIOCEMTRIC CONIC

RL 148.16 LAL .00

RP 208.$7 LAP -1.81

RC 315.238 GL 15.01

PLANETOCENTRIC CONIC

C3 16.434 VHL 4.054

LNCH AZMTH LNCH TIME

90.00 lg 3 1

90.00 10 20 35

100.00 20 30 51

100.00 11 35 26

110.00 21 55 44

110.00 12 29 5

DISTANCE 864.477

LOL 46.63 VL $2.95_ GAL -5.64 AZL 88.17 HCA 261.32 SNA

LOP 307.95 VP 23.800 LAP -11.96 AZP 90.28 TAL 529,39 TAp

GP .42 ZAL 134.26 ZAP 57.31 ETS 179.75 ZAE 60.22 ET(

ARRIVAL DATE DEC 4 1965

EARTH TO MARS

188.09 (CC .23303 INC 1.8348 Vt 30.072

250.72 RCA 144.26 APO 231.92 V2 26.264

179.81 ZAC 85.03 ETC 257.70 CLP 37.31

OLA 12.60 RAL 188.71 RAD 6567.7 VEL 11.740 PTH 2.07 VHP

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM(

2570.84 -26.32 65.34 50.82 100.85 19 45 52

4410.26 _.77 185.76 45.96 62.44 11 34 6

2287.57 -27.47 44.24 50.56 102.28 21 8 59

4168.76 7.81 165.45 45.40 61.05 12 44 55

2028.23 -30.51 23.67 49.66 106.22 22 27 32

4000.86 10.50 151.08 45.77 57.28 13 35 44

DIFFERENTIAL C.QRRECTIONS

TOE-1.5160 TRA 6.6441 TC-11.TSO7 8AU 2.5788

ROE .4171 flRA .0628 RC3 .3991 FAU .16043

F06-1.7633 FRA 5.6923 FC3-8.4515 BSP 47935

BDE 1.3805 ORA 6.6444 6C311.7675 FSP 3410

MID-COURSE EXECUTION ACCURACY

SGT13656.8 8GR 678.6 SG3 950.9

RRT -.3560 RRF -.3932 RTF .9922

S6815673.6 R23 .0420 R13 -.9922

S6116658.9 $GZ 634.0 THA 178.98

FLIGHT TIN( 392.DO

DISTANCE 868.694

32.958 GAL -5.81 AZL 88.16 HCA 262.57 SMA

2S.830 GAP -12.09 AZP 90.24 TAL 328.61 TAp

LAUNCH DATE NOV 9 1964

PLAN(TOCENTRZC CONIC

C3 16.970 VHL 4.119

LNCH AZ14TH LNCH TIM(

90.00 19 11 25

90.00 10 18 41

100.00 20 38 52

100.00 11 33 55

110.00 22 0 56

110.D0 12 28 21

4.882 DpA 7.72 RAp 167.26 ECC 1.2705

PO CST TIN INJ 2 LAT INJ 2 LONG

1970.8 -24.55 57.12

5810.3 3.03 177.08

1687.6 -25.50 36.00

3568.8 3.89 158.85

1428.2 -27.99 15.38

5400.9 6.12 144.74

ORBIT DETERHINATION ACCURACY

ST 3445.9 SR 590.2 SS 1483.4

CRT -.5017 CRS .6762 CST -.9764

LSA 3758.3 NSA 579.1 SSA 19.5

EL1 3458.8 EL2 508.6 ALF 174.98

HELIOCENTRIC CONIC

RL 148.16 LAL .00 LOt. 46.63 VL

RP 208.49 LAp -1.82 LOP 309.20 Vp

RC 316.140 GL 14.71_Gp .41 ZAL 135.26 ZAP 36.59 ETS 179.72 ZAE 59.20 ETE

DLA 12.00 RAL 189.53 RAO 6567.7 VEL 11.762 PTH 2.D8 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2557.66 -26.15 64.42 51.95 101.28 19 54 3

4438.18 7.65 185.35 47.19 62.65 11 32 40

2275.61 -27.29 43.40 51.67 lO2.Gg 21 16 48

4195.46 8.68 186.94 46.63 61.26 12 43 51

2018.85 -30.33 25.00 50.77 106.58 22 34 34

4024.98 11.39 152.39 45.01 57.55 15 35 26

DIFFERENTIAL CCRRECTION5 MID-COURsE EXECUTION ACCURACy

TOE-1.4264 TRA 6.8992 TC-11.5108 8AU 2.8160 SGT13788.1 _eR 681.3 SG3 902.7

ROE .4271RRA .0611RC3 .3910 FAU .15187 RRT -.3600 RRF -.3992 RTF .9916

FOE-1.7719 FRA 5. 5528 FC3-Y.7476 BSP 48452 8¢,813804.9 R23 .0435 R13 -.9919

BOE 1.4890 BRA 6.8995 BC311.5174 FSP 3252 S6113790.3 SG2 635.5 THA 178.98

ARRIVAL DATE DEC 6 1965

EARTH TO MARS

188.19 ECC .23458 INC 1.8367 Vl 30.072

261.18 RCA 144.04 APO 252.53 V2 26.285

179.83 ZAC 85.13 ETC 257.63 CLP 36.59

4.973 DPA 7.50 RAp 167.74 ECC 1.2793

PO CST TIM INJ 2 LAT INJ 2 LONG

1957.7 -24.33 56.22

$838.2 3.92 178.65

1675.6 -25.27 35.18

3595.5 4.78 160.33

1418.8 -27.76 14.75

3425.0 7.02 146:01

ORBIT DETERNINATION ACCURACY

ST 3560.6 SR 594.6 SS 1471.0

CRT -.5217 CRS .6897 CST -.9774

LSA 3855.7 MSA 573.2 SSA 19.2

EL1 5574.4 EL2 505.4 ALF 174.92
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JPLTM 33-1OO EARTH--MARSTRAJECTORIES(VOL. 1, 1964)

LAUNCHOATENOV9 1964 FLI;HT TIN( 394.00

HELIOCENTRIC C(_ilC 0 I$TANC( 872,906

RL 146.18 LAL .DO LOt. 46,83 VL 32,964 GAL -5,99 AZL 88.16 HCA 266.82 SNA

RP 208,32 LAp -1.86 LOP 310,45 VP 23,860 GAP -12,24 kip 90,20 TAL 527,82 TAP

RC 317.065 GL 14_$5 _p ,40 ZAL 138,26 ZAP 35,89 ETS 179.71 ZkE 58,21 ETE

PLANETOCENTRIC CONIC

C3 17.540 VHL 4.188 DLA 11.39 RAL 190.34 RAO 6567.7 VEL 11.787 PTH 2.08 vHP

ARRIVAL DATE DEC 8 1965

EARTH TO MARS

188.29 ECC .23820 INC 1.8385 Vl 30.072

231.64 RCA 143.81 Apo 232.76 V2 26.304

179.85 ZAC 85.23 (TC 257.57 CLP 35.89

LMCH AZ_TH LMCH 71_ L-| TIN( INJ LAT INJ LONG

gO.D0 19 19 45 2544.87 -23,97 63,52 53,09 101.70 20 2 10

90;00 10 16 51 4466,25 8,52 186,94 48,44 62,89 11 31 17

100.00 20 46 SO 2264,01 -17.12 42.56 52,80 103,09 21 24 34

100.00 11 32 28 4222.38 9.58 168.46 47.86 61.54 12 42 49

110.00 22 8 5 2009.77 -30.15 22.35 51.68 108.93 22 41 35

110,00 12 27 41 4049.33 12.27 153,72 48,27 57,84 13 35 10

DIFFERENTIAL _RRECT|_$ MI_-'_RE [vlrCUT_QN ACC_tACY

70[-1.5392 TRA 7.1627 TC-11.2609 BAU 2.6469 86713918.3 _ 893.8 SG3 8$$.2

ROE .4674 RRA .0590 RC3 .3826 FAU .14354 RflT -,3648 Rli_ -.4038 flTF .9914

FOE-1.778? FRA 5.4135 FC$-7.0845 98P 48963 S8813962.1 R26 .0448 R13 -.9914

BO( 1.6002 6RA 7.1629 9C311.2874 FSP 3098 S&113917,5 S_ 836.7 THA i78.97

5.066 DPA 7.27 RAp 168.23 (CC 1.2887

INJ RT ASC INJ AZNTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LCA¢G

1944.9 -24.10 55.39

3866.2 4.82 180.22

1664.9 -25.04 34.40

3622,3 5.66 161.81

1409.8 -27.$4 14.13

3449.3 7.94 147.30

OR6|T O(TERRINATIOM ACCURACY

ST 3675,2 SR 599,9 $$ 1456,8

CRT -.5400 CRS .7024 CST -.9782

LSA 39_0,0 MSA 567.6 ssA 18,9

EL1 3669.7 EL2 502.1 ALF 174.88

LAUNCH DATE NOV 9 1964 FLIGHT TINE 396,00 ARRIVAL DATE DEC 10 1965

HELIOCENTRIC CCNIC DIITMICE 8T7.113 EARTH TO MARS

RL 148.16 LAL .00 LOL 46,63 VL 32,970 GAL -6,16 AZL 88,16 HCA 265,07 SRA 188,38 ECC .2378g INC 1,8404 vl 30.072

RP 208.16 LAP -1,83 LOP 311,70 V1P 23,808 GAP -12,40 A_ 90,16 TAL 327,00 TAP 232°07 RCA 143.57 APO 233.20 V2 26.$23

RC 317,924 GL 14.3_ &p ,39 ZAL 137,24 ZAP 33,21ET$ 179,70 ZAE 57,23 ETE 179.68 ZAC 85,34 ETC 257.50 CLP 35.21

PLANETOCENTRIC CONIC

C3 18.146 VRL 4.260 DLA 10.78 RAIL. 181.1S RAO 6567oT VEL 11.812 PTH 2.09 VHP 5.161 OpA 7.03 RAp 188.77 [CC 1.2986

LMCH AZI4TH LI_R 1114( L-I 1114( INJ LA1

90.00 19 28 1 2532.49 -25.80

90.00 10 16 2 4494.42 9.39

100.00 20 34 45 2232.78 -28.94

100.00 11 31 0 4249.35 10.43

110.00 22 13 12 2001,02 -29.98

110.00 12 27 2 4073,89 13.16

DIFFERENTIAL CORRECTIONS

TOE-1,8560 TRA 7,4334 TC-II,O4S3 BAU 2,681t

ROE .4480 RflA .0566 RC3 .3748 FAU .13531

FDE-1.7781 FRA 5,2724 FC3-6,4652 6mP 49479

BOE 1.7155 BRA 7.4336 6C311.0518 FSle 2950

INJ I_ INJ R1 ASC |NJ kZNIR IRJ TINE PO CST TIN 1MJ | LAT INJ 2 LONG

62,66 54,24 102,10 20 10 13 1932,5 -23.87 54.52

188,56 49.72 63.16 11 29 57 3894.4 5.72 181.81

41,79 53,95 103,47 21 32 t7 1652,8 -24.82 33,64

169,99 49,17 61,83 12 41 49 3649.4 6,59 163.32

21.73 53.00 107,26 22 48 33 1401,0 -27.32 13.54

155.07 47.56 58.16 13 34 56 3473.9 8.85 148.62

HID-COURSE EvlrCuT|ON ACCURACY ORBIT OETERIdIMAT|ON ACCURACY

9GT14038.1SGR 686.2 983 8tl.3 ST 3789.9 SR 603.1SS 1440.7

RRT -,3491 _ -,4096 RTF ,9909 CRT -,5573 CRS ,7146 CST -.9789

S_14055,8 R23 ,0463 R13 -.9910 LSA 4060.4 MSA 562.0 SSA 18.6

S8114046.4 $82 637.7 THA 178.96 ELI 3805.1 ELI 498.8 ALF 174.84

LAUNCH DATE NOV g 1984 FLI;HT T|ME 398.00

HELIOCENTRIC CONIC DISTANCE 881.315

RL 148.16 LkL .00 LOt.. 48.66 VL 32.975 GAL -6.3§ AZL 88.18 HCA 268.52 SNA

RP 209.01 LAp -1.84 LOP 312,95 VP 23.915 GAP -12,55 AZP 90.12 TAb 326.18 TAp

RC 318,808 GL 14.07 GP .38 ZAL 138,28 ZAP 34.55 (T$ 179.88 ZkE 56.27 ETE

PLANETOCENTRIC CONIC

C3 18,790 VNL 4.335 DLA 10,17 RAL 191,96 RAO 6567.8 VEL 11,839 PTH 2.1D VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90,DO 19 36 13 2580.32 -25,63

gO.O0 10 13 1T 4522.73 t0.26

100.00 21 2 38 2241,94 -28.77

I00.00 11 29 35 4276.35 11.30

110.00 22 22 17 1992,59 -29,90

110_00 12 26 23 4098.66 14.04

DIFFERENTIAL CORRECTIONS

70E-1.7763 TRA 7.7109 TC-10.8057 8AU 2,7150

ROE .4569 RRA .0639 RC3 .36G$ FAU .12779

FDE-1.7756 FRA 5.1301 FC3-5.8679 9Si s 49934

80E 1.8346 BRA 7.7111 6C310.8119 FSP 2804

ARRIVAL DATE DEC 12 lg$5

EARTH TO MARS

188.48 ECC ,23985 INC 1.8426 Vl 30.072

232.50 RCA 145.31APO 233.65 v2 26,341

179.90 zAC 85.45 ETC 257.43 CLP 34.55

5,259 OpA 6.78 RAp 18g.32 ECC 1.3092

INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 L*T IN3 2 LONG

61,82 55,41 102,48 20 19 13 1920,5 -23,65 53,71

190.19 51.02 83.46 11 28 39 3922.7 6.61 185.40

41,04 55,12 103.83 21 39 58 1641,9 -24.60 32.91

t71,54 50,48 62,t4 12 40 52 3676.6 7,49 164.83

21.13 54.15 107.37 22 55 29 1392.6 -27.11 12.98

156,44 48,88 36.51 IS 34 42 3499.7 9.77 149.94

MID-COUR3E EX[CUTION ACCURACY ORBIT DETERMINATION ACCURACy

36T14159,5 $GR 688,5 SG3 768.1 ST 3904.0 SR 607,1 SS 1422.6

RNT -.3T44 RflF -.4180 RTF .9904 CRT -.5736 CRS .7262 CST -.9796

S_14178,3 R23 ,0479 RI3 -.9904 LSA 4162,2 MSA 556,4 SSA 18.4

$8114181.9 $82 638.4 THA 178.95 ELI 3919.8 [L2 495.3 ALF 174.82

LAUNCH DATE NOV 9 1964 FLIGHT TIME 400.00 ARRIVAL OATE DEC 14 _965

HELIOCENTRIC OONIC DISTANCE 8tl3,511

RL 146,16 LAL ,00 LCA. 4G,&3 _L 32.681 _AL -6,54 AZ_ 88,16 HCA 2GT,ST SNA

RP 207.86 LAP -1.84 LOP 314.Zl VP Z3.942 GAP -12.71AZP 90.08 TAI,. 323.33 TAp

RC 319.685 GL 13.6Z GP .38 2AL 139.28 ZAP 33.91ET$ 179.67 ZAE 55.33 ETE

PLAN(TOCENTRIC CONIC

C3 19.474 VHL 4.413 DLA 9,36 RAt. 192,76 RAO 6567,8 VEL 11,868 PTH 2,11 VHP

LNCH AZNTH LNCH TIME L-I TIM( INJ LAT

90.00 19 44 21 25011.96 -25.45

99.09 10 11 34 4335.17 11.12

100.00 21 10 23 223t,49 -26,39

100.00 11 29 lZ 4303,89 12.17

110.00 22 29 18 1984.51 -29.64

110.00 12 23 46 4123,84 14.93

DIFFERENTIAL CCNRECTIONS

TOE-1.9007 TRA 7,9967 7C-10.5614 9AU 2,7512

RDE ,470Z RRA .0606RC3 ,3381 FAU ,12034

FD(-I.770RFRA 4.9883 FC3-5,3496 BSP 50372

BOE 1.9580 BRA 7.9969 BC310,5674 FSP 2862

EARTH TO RARS

168.59 ECC .24149 [NC 1.6442 vl 30.072

232.91 RCA 143.05 APO 234.13 V2 26.357

179,92 ZAC 85.57 ETC 257,36 CLP 33.91

5.358 DPA 6.53 RAp 169.88 ECC 1.3205

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

61.02 56,80 102.85 20 26 10 1909.0 -23.43 52.93

161.83 52.35 83.79 11 27 25 3gs1.2 7.St 185.02

40.31 56.30 104.18 21 47 34 1631.5 -24.38 32.20

173.11 51.82 62.48 12 39 56 3703,9 8.39 166,36

20.56 55.30 107.87 23 2 23 1384.5 -26.91 12.44

157.84 50.22 58.89 13 34 30 3523.6 10.70 151.29

M[O-COUR$1[ ExECuTI(SM ACCURACY ORBXT DETERMINATION ACCURACY

SGT14276,9 SGR 690,7 SG3 726.4 ST 4018.1 SR 611,0 SS 1403.0

RR1 -.3801 RRF -.4131 RTF .96_6 CRT -.3890 CRS .7375 CST -.9800

S6614293,6 R23 ,0498 R13 -,g899 LSA 4264.1 MSA 551.1 SSA 18.1

S6114279.4 $_ 638,8 THA |78.94 EL1 4034,4 EL2 491,7 ALF 174.80
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH DATE NOV 9 1984

HELIOCENTRIC CONIC

RL 148.16 LAL .DO

RP 207.73 LAp -1.85

RC 320.558 GL 13.58

PLANETOCENTRIC CONIC

C3 20.201 VHL 4.495

LNCH AZ]#TH LNCH TIME

90.09 19 52 24

90.00 10 9 55

100.00 21 18 7

100.00 11 26 52

110.00 22 36 18

110.00 12 25 10

FLIGHT TIME 402.00 ARRIVAL DATE DEC 16 1965

DISTANCE 869.700 EARTH TO MARS

LOL 46.65 VL 32.987 GAL -6.73 AZL 88.15 HCA 268.85 SMA 188.69 ECC .24340 INC 1.8461 vl 5D.072

LOP 515.46 VP 25.987 GAP -12.98 AZP 90,04 TAL 324.47 TAp 253.30 RCA 142.76 Apo 254.62 V2 26.573

GP .37 ZAL 140.26 ZAP 53.29 ETS 179.65 ZAE 54.41ETE 179.95 ZAC 85.69 ETC 257.29 CLP 33.29

DLA 8.95 PAL 193.56 RAD 6567.8 VEL 11.899 PTH 2.11VMP 5.459 DPA 6.26 RAP 170.46 ECC 1.3325

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2497.85 -25.28 60.25 57.81 103.20 20 34 2 1897.9 -23.22 52.19

4579.72 11.97 193.50 55.72 64.15 11 28 15 5979.7 8.40 186.64

2221.43 -26.42 39.61 57.49 104.51 21 55 8 1621.4 -24.17 51.33

4331.38 13.03 174.70 53.18 62.86 12 39 3 3731.4 9.28 167.91

1976.78 -29.47 20.02 56.48 108.15 23 9 14 1376.8 -26.71 11.92

4148.80 15.81 159.26 51.60 59.29 13 34 19 3548.8 11.62 152.66

DIFFEREHTI AL CORRECTIONS

70E-2.0278 1RA 8.2906 TC-10.3128 BAU 2.7668

ROE .4819 RRA .0475 RC3 .3498 FAU .11312

FOE-1.7622 FRA 4.6412 FC3-4.8477 B!Ms 50815

BDE 2.0843 BRA 8.2909 6C310.3188 FSP 2525

LAUNCH DATE NOV 9 1964

HELIOCENTRIC CONIC

RL 148.16 LAL .00

RP 207.60 LAp -1.85

RC 321.425 _ 13.53

PLANETOCENTRIC CONIC

C3 Z0.975 _qAL 4.580

LNCH AZMTH LNCH TIME

90.00 20 0 24

90.00 10 8 15

100.00 21 25 47

100.00 11 25 33

110.00 22 43 14

110.00 12 24 35

DIFFERENTIAL CCRRECTION3

T0(-2.1595 TRA 8.5922 TC-10.0617 BAU 2.6231

ROE .4939 RRA .0434 RC3 .3415 FAU .t0616

FOE-1.7506 FRA 4.6942 FC3-4.3818 8&P 51206

BDE 2.2153 8RA 8.5923 8C310.0675 FSP 2390

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86714390.6 SGR 69_.8 SG3 686.1 ST 4130.6 SR 614.6 55 1381.5

RRT -.3862 RRF -.4306 RTF .9892 CRT -.6034 CRS .7485 CST -.9804

SG814407._ R23 .0518 R15 -.9892 LSA 4364.5 MSA 545.8 SSA 17.8

S6t14393.1SG2 638.9 THA 178.93 EL1 4147.4 EL2 488.2 ALF 174.80

FLIGHT TIME 404.00 ARRIVAL DATE DEC 18 lg85

DISTANCE 893.881 EARTH TO MARS

LOL 46.63 VL 32.993 GAL -6.93 AZL 88.15 HCA 270.09 SMA 188.79 ECC .24559 INC 1.8479 vl 30.072

LOP 318.72 VP 23.992 GAP -13.03 AZP 90.00 TAL 323.59 TAP 233.68 RCA 142.46 APO 235.12 V2 26.388

GP .36 ZAL 141.25 ZAP 32.69 ET8 179.64 ZAE 53.50 ETE 179.97 ZAC 85.82 ETC 257.22 CbP }2.68

DLA 6.34 RAL 194.36 RAD 6567.9 VEL 11.931 PTH 2.12 VHP 5.565 DpA 5.99 RAp 171.05 ECC 1.3452

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZ14TH |NJ TIME PO CST TIM INJ 2 LAT IHJ 2 LOANG

2487.16 -25.11 59.51 59.03 103.53 20 41 51 1887.2 -23.00 51.4J

4608.38 12.82 195.18 55.11 64.53 11 25 3 4008.4 g.28 188.28

2211.79 -26.26 36.94 58.70 104.82 22 2 58 1611.8 -23.97 30.89

4358.99 13.88 176.31 54.58 63.26 12 36 12 3759.0 10.18 169.47

1969.41 -29.32 19.50 57.67 108.42 23 16 3 1369.4 -26.52 11.44

4174.13 16.68 160.70 53,00 59.72 13 54 10 3574.1 12.54 154.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714500.5 S_R 694.8 965 647,3 ST 4242.4 8R 618.2 SS 1357.8

RflT -.3927 RRF -.4386 RTF .9885 CRT -.6170 CRS .7587 CST -.9806

S_14517.1 R23 .0540 R13 -.9885 LSA 4464.4 MSA 540.8 SSA 17.6

S6114503.0 SG2 638.8 THA 178.92 EL1 4259.7 EL2 484,5 ALF 174.79

LAUNCH DATE NOV 9 1964

HELIOCENTRIC CONIC

RL 148.16 LA b .00

RP 207.48 LAP -1.85

RC 322.288 GL 13.08

PLANETOCEHTRIC CONIC

C3 21.796 VHL 4.689

LNCH AZMTH LNCH TIME

90o00 20 8 19

go.o0 10 6 59

160.00 21 33 23

tOO.D0 11 24 17

110.00 22 50 7

110.00 12 24 2

FLIGHT TIME 408.00 ARRIVAL DATE DEC ZO 1965

DISTANCE 898.052 EARTH TO MARS

-7.14 AZL 88.15 HCA 271.35 SHA 188.90 ECC .24748 INC 1.8498 Vl

APO 255.65 V2

ETC 257.15 CLP

LOL 50.072

LOP 317.98 VP 24.016 GAP -15.19 AZP 89.96 TAL 322.70 TAp 234.05 RCA 142.15 26.402

;p .3_ ZkL 142.24 ZAP 32.10 ETS 179.62 ZAE 52.61ETE 179.99 ZAC 65.95 32.10

OLA 7.73 RAL 195.15 RAO 6567.9 VEL 11.968 PTH 2.13 VHp 5.668 DPA 5.71 RAP 171.67 ECC 1.3587

L-I TIME 1NJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO C3T TIM ]NJ Z LAT INJ 2 LONG

2476.91 -24.95 58.81 60.26 103.85 20 49 56 1876.9 -22.80 50.80

4837.15 15.65 196.88 56.53 64.95 11 25 56 4037.1 10.18 18_.94

2202.56 -26.10 38.50 59.93 105.12 22 10 5 1602.6 -23.77 30.28

4386.73 14.72 177.93 56.00 65.69 12 37 23 3786.7 11.D7 171.D3

1962.41 -29.17 19.02 58.68 108.67 25 22 49 1562.4 -26.34 10.97

4199.64 17.55 162.17 54.45 60.19 13 34 1 3599.6 13.45 155.45

46.65 VL 32.999 GAL

DIFFERENTIAL _RECTION8

TOE-2.2943 TRA 8.9020 TC3-9.8099 BAU 2.8602

ROE .5063 RRA .0392 RC5 .3333 FAU .09944

F06-1.7339 FRA 4.5458 FC5-3.9495 6SP 51572

BDE 2.3495 8RA 8.9021 BC3 9.8156 FSP 2259

MID-COURSE EXECUTION ACCURACY

SG714607.6 SGR 696.6 SG3 609.9

RRT -.3995 RRF -.4470 RTF .9877

SGB14624.2 R23 .0564 R13 -.9877

86114610.3 54_2 638.5 THA 178.91

LAUNCH DATE NOV 9 1964 FLIGHT T1HE 408.00

HELIOCENTRIC CC_IIC

RL 148.16 LAL .OO

RP 207.36 LAp -1.85

RC 323.141 GL 12.84

pLAN(TOCENTRIC CC_IC

C3 22.670 VHL 4.761

LNCH AZldTH LNCH TIME

90.00 20 16 10

90.00 10 5 8

100.00 21 40 55

100.00 11 23 2

110.00 _2 56 57

110.00 12 23 29

DISTANCE 902.214

L(W. 46.63 VL 33.005 GAL -7.36 AZL 88.15 _ 272.61 SMA 189.01 ECC .24965 INC 1.8517

LOP 319.24 VP 24.038 GAP -1_.36 A2P 89.92 TAt. 321.79 TAP 234.40 RCA 141.82 .APO 236.19

GP .55 ZAL 143.23 ZAP 31.53 (TS 179.60 ZAE 51.74 ETE 180.01 ZAC 86.08 ETC 257.08

OLA 7.12 RAL 195.94 RAO 6567.9 VEL lZ.002 PTH 2.14 VHP 5.776 DPA 5.42 RAP 172.30

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT

2467.0e -24.79 58.13 61.52 104.15 20 57 17 1867.1 -22.60

4666.01 14.48 198.60 57.98 65.40 11 22 52 4066.0 11.04

2193.74 -25.94 37.69 61.18 t05.40 22 17 29 1593.7 -23.57

4414.59 15.56 179.58 57.45 64.15 12 36 37 3814.6 11.95

1955.79 -29.02 18.56 60.11 108.91 23 29 33 1355.8 -26.16

4225.30 18.41 163.66 55.89 60.68 15 35 55 3625.3 14.37

OIFFER(NTIAL CCRRECTIONS

TOE-2.4337 TRA 9.2199 TC5-9.5585 8AU 2.8988

ROE .9191 RflA .0345 tiC5 .3251 FAU .09296

FOE-1.7163 FRA 4.3952 FC3-3.5499 85P 51912

BOE 2.4884 BRA 9.2200 BC3 9.5640 FSP 2131

MID-COURSE EXECUTION ACCURACY

867t4712.1 SGR 698.4 SG3 573.9

RRT -.4068 RflF -.4560 RTF .9868

8G814728.6 R23 .0589 R13 -.9868

$Gl14714.8 662 637.8 THA 178.89

ORBIT DETERMINATION ACCURACY

ST 4352.4 SR 621.6 SS 1332.5

CRT -.6298 CR3 .7687 CST -.9808

LSA 4562.7 MSA 535.4 SSA 17.3

EL1 4370.2 EL2 480.8 ALF 174.80

ARRIVAL DATE 'DEC 22 1965

EARTH TO MARS

vl 50.072

V2 26.416

CLP 31.53

ECC 1.3751

INJ 2 LONG

50.15

191.81

29.89

172.65

10.54

156.88

ORBIT DETERMINATION ACCURACY

ST 4461.3 SR 624.8 SS 1305.5

CRT -.6421 CR8 .7785 CST -.9809

LSA 4660.0 MSA 530.5 SSA 17.1

EL1 4479.5 EL2 477.1 ALF 174.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV g 1964 FLIGHT TIM( 410.00

HELIO_EHTRIC CONIC OISTANCE 906.364

RL 148.16 LAL .00 LOL 46.63 VL 33.011GAL -T.5S AZL $8.13 HCA 273.87 SMA

RP 207.26 LAP -1.85 LQP 320.50 Vp 24.060 GAP -13.53 AZP 89.87 TAL 320.86 TAp

RC 523.990 GL 12.59 ;p .34 ZAL 144.22 ZAP 30.97 ETS 179.59 ZAE 50.83 ETE

PLAMETOCEMTRIC CONIC

C3 63.599 YHL 4.938 DLA 6.52 RAL 196.72 RAD 6568.0 VEL 12,041PTH 2.15 VHP 5.887 OPA

LNCH AZMTH LNCM TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 ZD 23 S? 2457.71 -24.63 57.49 62.78 104.43 21 4 54

90.00 10 3 33 4694.96 15,29 200.33 59.46 65.87 11 21 50

100.00 21 48 63 2133.39 -23.T9 37,12 62.44 105.67 22 24 49

100.00 11 21 49 4442.56 19.38 _SI.ZS 53.94 64.64 la 33 52

110.00 23 3 44 1949.55 -28.$6 16.12 61,$5 t03.13 23 36 13

110.00 12 22 $8 4231.11 19,27 le5.17 57.38 6t,20 13 33 49

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-2.S?90 TRA 9.$471 TC5-9.3050 BAU 2.9374 _714812.9 SGR ?O0.Q,SGS 559.1

ROE .5322 RRA .O293 RCS .3169 FAU .08666 RRT -.4644 _ -.4t65 R'I_

F0[-1.6976 FRA 4.2432 FC3-3.1T98 BSP- 52832 R_14|29.$ RZ5 ,0818 RIS -.9353

BDE Z.G304 BRA 9.6473 BC3 9.3104 FIP 2007 _11411S.S $62 $37.0 THA 178.83

LAUNCH OATE NOV 9 1964 FL|SHT TIME 412.00

HEL]OCENTRIC CONIC DISTANCE 810.502

RL 146,16 LAL .00 LOL 46.63 VL 33.017 GAL -7,80 AZL 88.24 HCA 275.13 SMA

RF 207.16 LAP -1.85 LOP 321.77 VP 24.081 GAP -13,71 AZP 89.83 TAL 319.92 TAP

RC 324.833 _ 12.33 _ .34 ZAL 145.19 ZAP 30,44 ETS 179.57 zAE 50.04 ETE

PLAN[TO(ENTRIC CONIC

C3 24,586 VHL 4.958 DLA 5.92 RAL 197.50 RAO 6368.0 VEL 12.082 PTH 2.16 VHP

LNCH AZNTH LMCM TIM( L-I TIME INJ LAT

90.00 20 81 39 2449.?8 -24.48

90.00 10 2 6 4723.99 16.09

100.00 21 55 48 2177.37 -25.64

100.00 11 20 38 4470.63 17,19

110.00 Z_ 10 28 1943_70 -28.75

110.00 12 22 28 4277,07 20.11

DIFFERENTIAL C(_RRECT|ON6

70E-2.7234 TRA 9.R833 TC3-9.0543 8AU 2.9778

ROE .3457 RRA .0237 RC3 .3069 FAU .08082

FDE-1.6741 FMA 4.0690 FC3-2.8368 8SP 52503

BDE 2.7773 BkA 9.8833 BC3 9,0596 1F_ 188 s

ARRIVAL DATE DEC 24 1965

EARTH TO MARS

189.11ECC .25191 INC 1.8536 vl 30.072

234.?3 RCA 141.47 APO 236,75 V2 26.426

180.03 ZAC 86.23 ETC 257.01CLP 30.97

5.13 RAP 172.94 ECC 1.3884

PO CST T]M [NJ Z LAT INJ Z LONG

1857.7 -22.41 49.53

4093.0 11.90 193.29

1585.3 -23.39 29.14

3842.6 12.83 174.26

1349.6 -26.00 10.13

3651.1 15.28 158.33

ORBIT DETERMINATION ACCURACY

6T 4566.0 _R 627.8 93 1276.7

CRT -.6535 CRS .7680 CST -.9608

LSA 4755.4 MSA 525.3 SSA 16.8

ELi 4586.6 EL2 473.3 ALF 174.8i

ARRIVAL DATE DEC 26 1965

EARTH TO MARS

189.22 ECC .25428 INC 1.8555 Vl 30.072

235.05 RCA 141.11 APO 237.34 V2 26.439

180,0§ ZAC 86.37 ETC 256.94 CLP 30.43

5.999 DPA 4.62 RAp 173.60 ECC 1.4046

INJ LJONG |NJ RT ASC IMJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

56,_ 66,07 104.70 21 12 20 1848.8 -22,22 48.94

202.09 60.96 66.38 11 20 56 4124.0 12.76 194.99

36.57 63.72 105.92 22 32 5 1577.4 -23.21 28.62

182.84 60,45 65.16 12 35 9 3870.6 13.70 175.89

17.72 $2.61 109.34 23 42 51 1343.7 -25.64 9.75

166.71 58,91 61.76 13 33 45 3677.1 16.18 159.60

MID-CouRSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

SGT14911.$ SGR 701,$ SG3 505.5 ST 4673.3 $R 630.7 gs 1246.2

RRT -.4223 RRF -.4754 RTF .9847 CRT -.6644 CRS ,7972 CST -.9807

_14928.0 R23 %0648 RI3 -.9847 LSA 4849.7 MSA 520.3 $SA 16.6

$G|14314.4 $62 635.8 THA 178.86 EL1 4692.3 EL2 469.5 ALF 174.82

LAUHCN DATE NOV 9 1964 FL|GHT T|RE 414.00 ARR|VAL DATE DEC 28 1955

HELIOCENTRIC CONIC DISTANCE 914.627 EARTH TO MARS

RL 146.16 LAL .00 LOL 46.63 VL _3.023 GAL -S,04 AZL 88.14 HCA 276.39 SMA 189.34 ECC..25674 |NC 1.6574 vl 30.072

RP 207.06 LAp -1.85 LOP 323,03 VP 24,101 GAP -13.69 AZP 89.79 TAL 316.96 TAp 235.36 RCA 180.73 APO 237.94 v2 26,449

RC 325.671GL 12.08 GP .33 ZAL146.17 ZAP 29.91ET8 179.55 ZAE 49.21ETE 180.06 ZAC 86.52 ETC 256.87 CLP 29.91

PLAHETOCENTRIC CONIC

C3 2S.GSG VHL 5.063 OLA 5.32 RAL 198.28 RAD 6568.0 VEL lZ.125 PTH 2.17 VHP 6.11_ DPA 4.51 RAp 174.28 ECC 1.4219

LNCN_ZNTH LMCH TIME L-! TIME INJ LAX |MJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 20 39 17 2440.28 -24,33 §6.30 * 65.57 104.$5 21 19 57 1840.3 -22.04 48.36

90.00 10 0 40 4753,10 16.66 203.66 62.50 66.92 11 19 53 4153.1 13.61 196.71

100.00 22 3 6 2169,82 -25,50 36.05 65.01 106.16 22 39 18 1569.8 -23.03 28.12

100.00 11 19 29 4498.80 17.99 184.65 61.99 65.71 12 34 29 3398.8 14.56 177.54

110.00 23 17 6 1938.23 -28.63 17.34 63.68 109.53 23 49 26 1538.2 -25.70 9.39

110.00 12 21 59 4303.15 20.94 168.28 60.46 62.35 13 33 42 3703.1 17.08 161.29

OIFFERENTIAL CORRECTIONS MID-COURSE [XECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

706-2.6747 TRA10.2283 TC3-8.804_ BAU 3.0193 36T15006,8 3GR 703.0 $63 473.2 ST 4776.6 SR 633.4 99 1214.2

ROE .$597 RRA .0176 RC3 .3008 FAU .07473 RRT -.4303 RRF -,48§8 RTF .9834 CRT -.6748 CRS .8063 CST -.9905

F06-1.6481 FRA 3,9329 FC3-2.$244 6SP 52748 SGB13023.2 RZ3 .0682 R13 -.9834 LSA 4942.2 MSA 515.3 9SA 16.4

ODE 2.9287 BRA 10.2285 9C3 8.8094 FSP 1768 S6115009.6 S_ 634.4 TMA 178,84 EL1 4795.9 ELI 463,6 ALF 174.84

LAUNCH DATE NOV 9 1964 FLIGHT TIN( 416.00 ARRIVAL DATE DEC 30 1965

HELIOCENTMIC CONIC

RL 146.16 LAL .00 LOL 46.63 VL 33.0Zg GAL

DISTANCE 918.737 EARTH TO MARS

-6.28 AZI. 88.14 HCA 2?7.66 SMA 189.45 ECC ,23931 INC 1.8594 VI 30.072

RP 207.00 LAP -1.64 LOP 324.30 VP 24.120 GAP -14.06 AZP 39.75 TAL 317.99 TAP 235.6S RCA 140.32 APO 238.57 V2 26.439

RC 326.303 GL 11.83 _p .33 ZAL 147.14 ZAP 29.40 ET9 178.53 ZAE 48.39 ET( 180.08 ZAC 86.67 ETC 256.80 CLP 29.40

PLAN(T_ENTRIC CC_AIC

C3 26.753 VHL 5.172 DLA 4.73 RAL 199.05 RAD 6568.1 VEL 12.171 PTH 2.18 VHP 6.233 DpA 4,20 RAP 174.97 ECC 1.4403

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT

90.00 20 46 51 2432.23 -24.19

90.00 9 39 15 4782.28 17.65

100.00 22 10 25 2162.69 -25.36

100.00 I1 19 22 4527.04 18.77

110.00 23 23 45 1933.13 -28.51

110.00 12 21 31 4329.35 21.76

DIFFERENTIAL CCRRECTION8

TDE-3.0296 TRAIO.5637 TC3-8.5557 8AU 3.0618

ROE .5_r40 RRA .0110 RC3 .2926 FAU ,06906

FDE-1,6185 FRA 3.7747 FC3-2.2348 BSP 52965

BOE 3,0835 8RA10.3837 BC3 8.5607 FSP 1654

INJ LONG INJ RTASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

53.76 66.68 105.19 21 27 23 1832.2 -21.87 47.65

205.66 64.06 67.49 11 16 37 4182,3 14.44 199.43

35.57 66,32 106.38 22 46 27 1562.7 -22.67 27.63

186.33 65,56 66.30 12 33 49 3927.0 15.40 179.21

16.99 65.17 109.71 23 55 58 1333.2 -25.56 9.06

169.87 62,05 62.96 13 33 41 3729.3 17,96 162.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G713099.2 $GR 704.4 $63 441.9 ST 4877.3 9R 633.9 $6 1180.2

RRT -.4391REF -.4965 RTF .9819 CRT -.6846 CR$ .8151CST -.g802

SGB15115.S R23 .0718 R13 -,9820 LSA 5032.4 MSA 510.3 SSA 16.1

S6113102.4 SGZ 632,7 THk 178.82 EL1 4896.9 EL2 461.7 ALF 174.85
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 6 1964

HELIOCENTRIC CONIC

RL 148.16 LAL .O0

RP ZOI. 93 tap -1.84

RC 387.330 GL 11.58

PLANIETOCENTR 1E CONIC

C3 P?.gAl VHL 5.286

LNCH AZMTH LNCH TIME

90.D0 20 54 EO

90.00 9 57 53

100.00 22 17 37

100.00 11 17 17

110.00 23 30 19

110.00 lZ El S

FLIGHT TIME 418.00 ARRIVAL DATE JAM 1 1966

DISTANCE 922.850 EARTH TO MARS

-8.53 AZL 88.14 HCA 278.9Z SMA 189.56 ECC .Z6199 INC 1.8613 vl

V2

CLP

LOt.. 46.63 VL 33.036 GAL 30.072

LOP 325.56 vp 24.137 GAP -14.Z7 AZP 89.71 TAL 317.00 TAP Z$5.92 RCA 139.90 APO Z$9.ZZ 26.467

Gp .32 ZAL 148.10 ZAP 28.91ET6 178.51ZA( 47.60 ETE 180.10 ZAC 86.83 ETC ZS6.74 28.91

OLA 4.14 RAL 199.8Z RAD 6568.1VI[L 12.219 PTH 2.Z0 VMp 6.353 DPA 3.87 RAp 175.67 ECC 1.4598

L-I TIME INJ LAT |MJ LONG INJ RT ASC INJ AZIATH INJ TIN[ PO CST TIN IRJ 2 LAT INJ Z LONG

2424.60 -24.05 $5.24 68.01 105.42 21 34 45 1624.6 -21.70 47.35

4811.51 18.40 207.47 65.66 68.09 11 18 4 4211.5 15.26 200.20

2155.96 -ZS.23 35.11 67.64 106.59 ZZ 53 33 1556.0 -22.72 27.22

4555.37 19.53 188.14 65.16 66.91 12 33 12 3955.4 16.24 180.90

1928.48 -Z8.40 16.67 66.47 109.87 24 Z 27 1328.5 -25.43 8.75

4355.65 22.$7 171.49 63.86 63.62 13 33 40 3755.7 18.84 164.34

DIFFERENTIAL CCIERECT|QN9

TOE-3.1898 TRA10.9484 TCS-6.3100 BAU 3.1060

ROE .5886 RRA .0039RC3 .E849 FAU .06356

FDE-l.§670 FRA 3.6141 FC3-1.9695 BSiP $3135

BIDE 3.2431 BR410.6464 BE3 8.3149 FSP 1542

MID-COURSE EXECUTION ACCURACY ORBIT OETERMIMATION ACCURACY

8671§189.9 m TOS.T $83 411.8 ST 4976.0 SR 638.2 SS 1145.1

RRT -.4480 RRI r -.5078 RTF .9803 CRT -.6940 CRS .6239 CST -.9797

$G8152D§;Z R25 .OT60 R16 -.9893 LSA 5120.9 NSA 505.5 SSA 15.9

SGl15102o2 $G2 830o8 THA 178.81 EL1 4995.9 ELZ 457.7 ALF 174.87

LAUNCH DATE NOV 9 1_4 FLIGHT TIME 420.00 ARRIVAL DATE JAN 3 1966

HELIOCENTRIC CONIC

RL 148.19 LAL .00 46.63 VL

RP 209.81 LAP -1.83

RC 320.152 GL 11.33

PLAN(TOC(NTIlIC CONIC

C3 29.203 VHL 5.404

LNCH AZNTH LN¢_ TIME

go._o 21 1 46

90.00 9 56 33

100.00 22 24 46

100.00 11 16 13

110.00 23 59 46

110.00 12 20 39

DIFFERENTIAL CORRECTIONS

11)E-3.3521 TR411.5233 TC5-6.0673 BAU 3.1517

RDE .6039 RRA -.0037 RC5 .ETT1 FAU .05821

FDE-I.S521 FRA 3.4512 FCSr-I.T2S6 BSP 55291

BOE 3.4061 BRAll.3233 8C5 6.07Zl FSP 1435

DISTANCE 928.906 EARTH TO MARS

LOL 33.042 GAL -8.79 AZL 69.14 HCA 280.19 SMA 189.68 ECC .26479 INC 1.8632 Vl 30.072

LOP 326.83 VP 24.154 GAP -14.4T AZP 90. ST TAt. 515.99 TAp 256.18 RCA 159.45 APO 239.90 V2 26.474

.52 2AL 149.06 zAP 211.43 [TS 179.50 242 46.81 ETE 160.12 ZAC 86.99 ETC 256.67 CLP 28.43

OLA 3.55 RAL 200.$8 RAID 85911.2 V(L 12.2T1 pTH 2.21VHp 6.477 DPA 3.54 RAp 176.39 ECC 1.4806

L_I TIN( INJ LAT |NJ I.._NG |NJ RT ASC |NJ AZI4TH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2417.41 -25.92 54.75 69.58 105.85 21 42 3 1817.4 -21.54 46.89

4840.80 18.13 209.31 67.28 68.72 11 17 13 4240.8 16.07 201.97

214R.68 -25.11 34.68 68,98 106.78 23 036 1549.7 -22.57 26.81

4585.76 20.28 189.92 88.79 67.56 12 32 37 3983.8 17.06 182.60

1924.16 -28.30 18.37 8T.TR 110.02 24 8 54 1324.2 -25.31 8.47

4562.05 23.36 173.13 65.31 64.50 15 53 41 3782.1 19.71 165.89

MID-COt)RIME (XI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

_TISETS.4 _ 708.R $63 382.8 ST 5071.5 SR 640.3 SS 1108.0

RRT -,ASTO li_ -.§1R3 RTI r .9783 CRT -.7027 CRS .8324 CST -.9791

s_d113291.8 R23 .0805 R13 -.9764 LSA 5206.5 NSA 500.6 SSA 15.7

S_115278,8 _ 628.6 _A 176.79 EL1 5091.6 EL2 453.8 ALF 174.89

LAUNCH DATE NOV g 1984 FLIGHT TIRE 422.00 ARRIVAL DATE JAN § 1966

HELIOCENTRIC CONIC

RL 146.16 LAL .00

RP 208.61 LAP -1.83

RC 326.970 GL 11.08

PLANETOCENTNIC CONIC

C3 30.550 VML 5.527

LNCH AZMTH LNCH TIME

go.oo 21 9 7

go. Do g 55 14

100.00 22 31 51

100.00 11 15 IE

110.00 23 43 17

110.00 12 20 15

DIFFERENTIAL CCRRECTION9

70(-3.5209 TRAll.7078 1C3-7.8267 BAU 3.1993

ROE .8193 RRA -.0119 RE3 .2694 FAU .05303

F08-1.5148 FRA 3.2858 FC3-1.5026 RSP 55375

BOE 3.5750 8R411.7076 6C3 7.$333 FSP 1329

DISTANCE 930.963 EARTH TO MARS

LOt. 48.63 VL 33.049 GAL -9.05 AZL 60.13 HCA 281.46 SNA 169.79 ECC .26770 IRC 1.8852 vl 50.072

LOP 328.10 VP 24.170 GAP -14.67 AZP 89.63 TAL 314.96 TAp 236.42 flCA 138.98 Apo 240.60 V2 26.460

GP .31 ZAL 150.01 ZAP 27.97 ETS 179.46 ZAE 46.04 ETE 180.13 ZAC 67.16 ETC 256.60 CLP 27.97

DLA 2.97 flkL 201.34 flkO 6566.2 VEL 12.326 PTH 2.22 VMP 6.603 DPA 3.20 RAP 177.12 ECC 1.5028

L-I TIRE INJ LAT IRJ LONG INJ RT ASC IMJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2410.65 -23.79 54,30 70.72 105.82 21 49 18 1810.6 -21.39 46.45

4870.13 lg,65 211.17 68.93 68.3_ 11 16 25 4270.1 16.86 203.76

2143.80 -24.99 34.29 70.33 106.96 23 7 3S 1543.8 -22.43 26.42

4612.21 21.01 191.72 68.45 66.23 12 32 4 4012.2 17.87 164.33

1920.23 -26,21 16.10 69.12 110.16 24 15 17 1320.2 -25.20 8.22

4408.54 24.13 174.80 66.89 6§.02 13 33 44 3806.5 20.56 167.48

MID-COURSE EXECUTION ACCURACY ORBIT 0ETERNINATZON ACCURACY

$GT15359.3 S_ 708.0 SG5 354.8 ST 5165.4 SR 642.5 sS 1069.7

RRT °.4664 RRF -.5516 RTF .9761 CRT -.7113 CRS .$410 CST -.9785

S_15375,6 R23 .0855 RI3 -.9762 LSA 5290.7 MSA 495.7 SSA 15.4

S6115382.9 662 826.1THA 176,77 ELt 5185.7 EL2 449.7 ALF 174.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OAT( NOV 10 1964 FLIGH1 TIN( 166.00 ARR|VAL DATE APR Z5 |965

HELIOCENTRIC CONIC

RL 148.13 LAb .DO

RP 244.91 LAP 1.1g

RC 128.220 GL 10.87

PLANETOCEMTRIC CONIC

C3 59.747 VMb 8.305 DLA 11.04 RAL 181.39 RAD 8568.S VEL 12.993 PTH

bNCM AZMTM LNCH TIM( L-I TIME IHJ LAT INJ LONG |NJ RT ASC INJ AZMTH [NJ TIME

80.00 18 43 1 2734.46 -27.89 77.06 59.19 95.18 19 28 36

90.00 8 54 20 4879.t0 14.83 199.39 52.09 65.91 lO 52 19

100.00 20 9 54 2454.28 -29.30 $8.29 59.03 96.21 20 50 48

100.00 10 $0 8 4434.54 _6.14 180.77 51.46 84.50 12 4 3

110.00 21 SO 42 2201.43 -33.10 36.49 58.43 99.03 22 7 23

110.00 !1 43 $0 4260.12 19.$6 195.70 49.63 6t.59 12 56 $0

DIFFERENTIAL C.GRRECT[(_I$ MIO-COURSE £X(CUT|ON ACCURACY

TOE 1.1408 TRA-2.T503 TCS .6364 BAU .3405 SiT 2864.S $_ 441.1 363 221.7

ROE -.4570 RflA -.1248 RCS -.0744 FAU .06589 RRT -.I674 RRF .1515 RTF -,8738

FOE -.5404 FRA 1.8915 FC5-1.4382 BSP 9674 _ 2899.0 R25 -.0016 R13 .8738

80( 1.2289 iRA 2.7582 BC3 .6407 FSP 609 $61 Z885.Z _;2 434.9 THA 178.49

O|STANCE 443.171 EARTH TO MARS

LCA. 47.64 VL 55.165 GAL -7.06 AZL 86.06 HCA 141.74 SMA 288.96 ECC .3g676 IHC 1.9168 Vl 30.OSD

LOP 189.$9 VP 22.988 GAP 23.33 AZP 91.51 TAb 334.89 TAp 116.63 RCA 144.15 APO 333.78 V2 22.396

GP -.17 ZAL 128.39 ZAP 173.11 (TS 180.18 ZAE 156.36 (T( 356.94 ZAC 89.07 ETC 256.17 CLP 173.11

2.51 VHp 10.445 DpA .08 RAp 182.76 ECC 1.6541

PO CST TIM INJ 2 LAT |NJ 2 LONG

2134.5 -26.87 68.53

4079.1 11.A3 192.37

1854.3 -28.13 47.68

3834.5 12.58 173.80

1601.4 -$1.$0 27.63

3660.1 15.59 158.83

ORBIT DETERMINATION ACCURACY

ST 1288.0 SR 416.7 SS 650.9

CRT -.7329 CR$ -.6185 CST .9616

LSA 1471.7 MSA 299.3 SSA 28.7

ELI 1327.4 EL2 266.2 ALF 185.72

LAUNCH DATE NOV 10 1964 FLIGHT TIME 196.00 ARRIVAL DATE ApR 27 1968

HELIOCENTRIC CONIC

RL 148.15 LAL .00

8P 244.88 LAP 1.18

RC 128.267 GL 10.91

PbANI[TOCENTRIC C_NIC

C3 $7.902 VHL 8.138

LMCH AZMTM Lh_H TIN(

90.00 18 $9 38

90.00 9 36 29

100.00 20 S 45

100.00 10 52 0

110.00 21 27 3

110.00 11 47 11

DIFFERENTIAL CCRRE,_T|ON$

TOE 1.1209 TRA-2.7231

ROE -.4388 RRA -.1182

FOE -.5421 FRA 1.9328

BOG 1.Z035 iRA 2.7255

DISTANCE 445.327 EARTH TO MARS

LOL 47.64 VL 35.061 GAL -G.87 AZL 89.09 HCA 142.64 SMA 255.87 ECC .58828 INC 1.9190 vl 30.080

LOP 190.30 VF 22.980 GAP 22.78 AZP 9|.SS TAL $38.19 TAP 117.84 RCA 144.50 APO 327.44 V2 22.418

GP -.18 ZAL 127.94 ZAp 17_.64 (TS 180.13 2AE 156.07 ETE 357.13 ZAC 88.16 ETC 256.15 CLP 172.64

OLA 11.43 R_L 181.11 RAO 6566. S VEL 12.620 PTH 2.29 VHp 10.213 OPA -.11 RAp 183.16 ECC 1.6238

L-I TIM( INJ LAT INJ LCNG INJ RT ASC INJ AZNTH |NJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2738.81 -27.89 77.18 58.17 95.14 19 24 18 2135.5 -28.88 68.61

4654.02 14.14 197.98 51.01 95.21 10 $4 0 4034.0 10.68 190.91

2454.57 -29.30 56.31 59.01 96.19 20 46 39 1854.6 -28.14 4"7.70

4410.21 15.42 179.32 50.38 64.07 12 5 30 3810.2 11.81 172.39

2200.18 -33.Q_ 39.39 57.41 99.11 22 3 43 1600.2 -31.48 27.54

4237.39 18.81 194.SG 48.54 G0.92 12 57 49 3637.4 14.79 157.55

MIO-COURM[ EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .8913 9AU .$525 SGT n15.0 _ 433.6 SiS 232.6 ST 1300.1 SR 409.6 SS 660.8

RC3 -.07T9 FAU .06772 RflT -.1758 _ .1895 RTF -.9781 CRT -.7516 CRS -.6126 CST .9805

FC3-1.5499 99P 9860 _ L_)AT.I R23 -.00t9 R13 .8781 LSA 1485.0 MSA 297.9 SSA 28.8

BC3 .6987 FSP 944 _1 2918.1 S&2 426.7 THA 176.47 ELI 1337.5 EL2 262.6 ALF 166.13

hAUNCH DATE NOV 10 1964 FLIGHT TIM( 170.00 ARRIVAL DATE APR 29 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 244.48 LAP 1.14

RC 160.354 GL 11.16

PLANETOCENTRIC CONIC

C3 66.164 VHL 8.014

LNCH AZMTH LNCH TIME

90.00 18 34 S

90.00 "9 38 36

100.00 20 I 26

100.00 10 53 55

110.00 21 23 18

110.00 11 48 33

01FFERENTIAL CORRECTIONS

TOE 1.1002 TRA-2.8930

ROE -.4208 RflA -.1078

FOE -.$429 FRA 1.9745

BDE 1.1779 BRA 2.8971

01STANCE 447.596 EARTH TO MARS

LOL 47.64 VL $4.962 GAL -6.99 AZL 88.08 HCA 143.55 SNA 232.99 ECC .38001 INC 1.9214 Vt 50.060

LOP 191.20 Vp 22.720 GAP 22.19 AZP 91.55 TAL 335.50 TAp 119.05 RCA 144.45 APO 321.56 V2 22.440

GP -.19 ZAb 127.48 ZkP 172.17 ETS 180.09 ZAE 155.83 ETE 357.31 ZAC 88.25 ETC 256.43 CLP 172.17

OLA 11.83 RAL 180.81 RAO 6568.4 VEL 12.551 PTH 2.27 VHp 9.987 DpA -.29 RAp 183.55 ECC 1.5952

L-I TIME ]NJ LAT lNJ LONG IHJ RT ASC IMJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2737.11 -27.89 77.25 57.15 95.09 19 19 42 2137.1 -26.90 68.72

4828.71 13.41 196.38 49.95 64.82 10 55 44 4028.7 9.91 189.45

2455.39 -29.31 56.37 58.99 96.16 20 42 21 1855.4 -28.15 47.76

4385.87 14.69 177.87 49.31 63.67 12 7 1 3785.7 11.03 170.99

2199.$2 -33.09 36.$3 56.40 99.15 21 59 56 1599.5 -31.46 27.48

4214.50 19.05 165.03 47.43 60.47 12 58 49 3614.5 13.98 156.28

MID-COURSE EXECUTION ACCURACY OROZT DETERMINATION ACCURACY

TCS .7496 BAU .3948 SiT 2985.4 SiR 425.9 SG3 244.1 ST 1311.0 SR 402.2 SS 670.4

RC3 -.0816 FAU .06963 flRT -.1848 RRF .I662 RTF -.8823 CRT -.7502 CRS -.6061CST .9794

FC3-1.6669 88P 10050 $&B 2995.9 R2S-.0019 RtS .8824 LSA 1497.1MSA 296.6 SSA 28.9

BCS .7840 FSP 680 SGI 2996.§ SG2 410.5 THA 178.45 EL1 1346.7 ELI 258.9 ALF 166.53

LAUNCH DATE NOV 10 1964 FLIGHT TIM( 172.00 ARRIVAL DATE NAY I 1965

HELIO¢EMTRIC CONIC DISTANCE 449.968

Rb 148.13 LAL .00 LOL 47.94 VL 34.899 GAL -9.49 AZL 88.09 14CA

RP 244.23 LAP 1.12 LOP 192.11VP 22.393 GAP 21.$9 AZP 91.37 T/U_

RC 132.477 GL 11.42 ;P -.20 ZAL 127.00 ZAP 171.69 ETS 180.06 ZAE

PLAN(TOCENTRIC CONIC

CS $4. $28 VHL 5.878 OLA 12.24 RAL 19_ RAO GSGG.4 VEL 12.486 PTH Z.2G VHP

LNCH AZI4TH LNCH TIN( L-I TIN( |NJ LAT INJ L_NG lHJ RT A$C INJ AZMTH INJ T1ME

90.00 16 29 22 2739.30 -27.91 77.41 56.14 95.01 19 15 1

90.00 9 40 49 4603.10 12.69 194.87 49.89 64.46 10 57 32

100.00 19 59 58 2489.75 -29.32 59.47 58.98 96.11 20 37 55

100.00 10 55 54 4360.88 IS.94 176.42 49.28 63.28 12 8 35

110.00 21 19 22 2198.95 -33.08 38.30 53.39 99.16 21 38 1

110.00 11 50 0 4191.44 17.27 191.99 46.58 60.03 12 59 51

DIFFERENT|AL C_IRECTION$ NIO-COURSI[ EXECUTION ACCURACY

TOE 1.0952 1_A-2.6499 TC3 .8301BAu .3852 $6T 3013.8 $6R 419.7 SG3 255.9

ROE -.4039 RRA -.1001RC3 -.0838 FAU .07144 flflT -.2020 RRF .1755 RTF -.8901

FOE -.5388 FRA 2.0212 FC3-1.7913 B_P 9942 SGB S042.7 R23 .0079 R13 .8901

BOG 1.1674 BRA 2.8518 Be3 .8345 FSP 729 84_1 3015.0 SG2 409.9 THA 178.36

EARTH

144.46 SNA 230.30 ECC .37212 INC

335.82 TAp 120.27 RCA 144.60 APO

155.63 ETE 357.48 ZAC 88.$3 ETC

TO MARS

1.9238 vl 30.080

316.00 V2 22.463

256.11 CLP 171.69

9.766 DPA -.48 RAP 183.93 ECC 1.5682

PC) CST TIM INJ 2 LAT INJ 2 LONG

2139.3 -26.92 68.88

4005.1 9.12 187.98

1858.8 -28.16 47.86

$760.9 10.24 169.58

1599.0 -31.46 27.45

3591.4 13.16 155.OO

ORBIT DETERMINATION ACCURACY

ST 1330.6 SR 395.0 SS 678.1

CRT -.7552 CRS -.5931 CST .9750

LSA 1515.6 MSA 297.6 SSA 28.1

EL1 1364.9 EL2 252.4 ALF 166.91
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JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !, 1964)

LAUNCH DATE HOV 10 1964 FL|GHT T|NE 174.00 ARRIVAL DATE MAY 3 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 243.99 LAP 1.09

RC 134.631GL 11.67

PLANETOCENTRIC CONIC

C3 32.987 VflL 3.743

LNCH AZNTH LNCH TIME

90.00 18 24 31

90.00 9 43 6

100.00 19 32 23

100.00 10 37 55

110.00 21 13 21

110.00 11 31 27

OIFFERENTIAL CORRECTIONS

TDE 1.0830 TRA-2.6296

ROE -.3870 RRA -.0921

FOE -.3403 FRA 2.0621

BDE 1.1331BRA 2.8312

DISTANCE 452.434 EARTH TO MARS

LOL 47.64 VL 34.775 GAL -6.31AZL 88.07 HCA 145.37 SMA 227.79 ECC .36457 INC 1.9264 vl 30.080

LOP 193.02 VP 22.478 GAp 21.01 AZP 91.59 TAL 336,13 TAp 121.50 RCA 144.74 APO 310.63 V2 22.486

GP -.21 ZAL 126.51 ZAp 171.20 ETS 180.03 ZAE 135.49 ETE 357.64 ZAC 88.41ETC 256.09 CLP 171.20

DLA 12.66 RAL 180.17 RAD 6368.3 VEL 12.424 pTH 2.25 VHP 9.550 DpA -.67 RAp 184.31ECC 1.5429

L-| TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2742.03 -27.92 77.60 55.13 94.91 19 10 13 2142.0 -26.95 69.07

4577.37 11.90 193.36 47.85 64.12 10 59 24 3977.4 8.32 186.51

2438.64 -29.33 56.61 54.98 96.04 20 33 22 1858.6 -28.19 47.99

4335.99 13.17 174.97 47.20 62.92 12 10 11 3736.0 9.43 168.17

2199.05 -33.08 36.31 54.39 99.16 21 52 0 1599.0 -31.46 27.46

4168.33 10.48 160.37 45.32 59.62 13 0 55 3568.3 12.33 153.73

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TC3 .8849 BAU .3923 SGT 3064.4 SGR 410.4 SG3 288.6 ST 1334.2 SR 387.1SS 687.9

RC3 -.089§ FAU .07364 RRT -.2079 RRF .1864 RTF -.8920 CRT -.7502 CRS -.5900 CST .9753

FC3-1.9328 BSP 10230 SGB 3091,8 R23 .0024 R13 .8920 LSA 1521.6 MSA 295.4 SSA 28.6

BC3 .8895 FSP 763 $81 3083.8 982 401.3 THA 178.38 ELI 1366.6 EL2 249.9 ALF 167.29

LAUNCH 0ATE NOV 10 1964 FLIGHT TIME 176.00 ARRIVAL DATE MAY 5 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .00 LOL 47.64 VL

RP 243.73 LAP 1.07 LOP 193.93 VP 22.386 GAP 20.43

RC 136.814 GL 11.93 GP -.22 ZAL 128.01 ZAp 170.71

PLANETOCENTRIC CONIC

C3 31.538 VHL 5.616 DLA 13.09 RAL 179.84 RAD 6568.3

LNCH AZMTH LNCH TIME L-I T|ME INJ LAT |NJ LONG

90.00 18 19 SO 2743.37 -27.94 77.85

90.00 9 43 28 4351.40 11.13 191.85

100.00 19 47 39 2461.09 -29.38 58.79

100.00 11 0 0 4310.91 12.39 173.52

110.00 21 11 12 2199.63 -33.08 38.35

110.00 11 32 96 4145.14 13.68 159.05

OIFFERENTIAL CORRECTIONS

TOE 1.0390 TRA-2.603T TC3 .9481BAU .4017

RDE -.3706 RRA -.0844 RC3 -.0934 FAU .07390

FD( -.5400 FRA 2.1046 FC3-2.0836 BSP 10507

BO( 1.1031 BRA 2.6050 8C3 .9527 FSP 803

DISTANCE 454.987 EARTH TO MARS

34.687 GAL -6.14 AZI.. 88.07 HCA 146.28 Sl4A 225.43 ECC .33732 INC 1.9291 Vl 30.080

AZP 91.60 TAt. 336.46 TAp 122.74 RCA 144.88 APO 303.98 V2 22.510

ET$ 180.00 ZAE 155.39 ETE 357.79 ZkC 88.30 ETC 236.07 CLP 170.71

VEL 12.366 PTH 2.23 VHP 9.339 DpA -.85 RAp 184.69 ECC 1.5190

ZNJ RT ASC INJ AZI4TH INJ TIME 90 CST TIM INJ 2 LAT INJ 2 LONG

54.13 94.79 19 5 13 2145.4 -26.98 69.31

48.82 63.79 11 1 19 3931.4 7.31 185.03

53.98 95.95 20 28 40 1861.1 -28.22 49.17

46.17 62.38 12 11 51 3710.9 8.62 186.76

53.40 99.13 21 47 52 1599.6 -31.47 27.50

44.28 59.23 13 2 1 3545.1 11.48 132.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3113.8 Srd_ 402.2 $83 281.8 ST 1339.3 SR 379.0 SS 696.9

RRT -.2167 RRF .1974 RTF -.8948 CRT -.7469 CRS -.5833 CST .9746

SGB 3139.7 R2_ -.0003 R13 .8948 LSA 1328.5 MSA 293.8 SSA 28.8

SG1 3115.1 $G2 392.5 THA 178.37 EL1 1370.1 EL2 246.4 ALF 187.66

LAUNCH OATE NOV 10 1964 FLIGHT TIME 178.00 ARRIVAL DATE MAY 7 1965

HELIOCENTRIC CON|C

RL 148.13 LAL .DO

RP 243.30 LAp 1.05

RC 139.022 GL 12.19

PLANETOCENTRIC CONIC

C3 30.172 VHL 5.493

LNCH AZMTH LNCH TIHE

90.00 18 14 19

90.00 9 47 54

100.00 19 42 46

100.00 11 2 9

110.00 21 6 56

110.00 11 34 27

OIFFERENTIAL CORRECTIONS

TOE 1.0138 1RA-2.3761 TC3 1.0163 BAU .4118

ROE -.3347 RRA -.0770 RC3 -.0973 FAU .07823

FOE -.3379 FRA 2.1490 FC3-2,2447 BSP 10748

80E 1.0741 BRA 2.5772 BC3 1.0209 FSP 846

DISTANCE 437.$21 EARTH TO MARS

LOL 47.64 VL 34.603 GAL -5.96 AZL 88.07 HCA 147.19 SMA 223.22 ECC .35036 INC 1.9319 vl 30.080

LOP 194.85 VP 22.260 GAP 19.86 k ZP 91.62 TAL 336.79 TAp 123.98 RCA 145.01 Apo 301.43 V2 22.535

GP -.23 ZAL 125.49 ZAP 170,21ETS 179.98 ZAE 155.34 ETE 357.92 ZAC 88.58 ETC 256.05 CLP 170.21

OLA 13.53 RAL 179.50 RAD 6568.2 VEL 12.310 PTH 2.22 VHP 9.133 DpA -1.03 RAp 185.05 ECC 1.4966

L-I TIME ]NJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CgT TIM INJ 2 LAT INJ 2 LONG

2749.33 -27.96 78.13 53.14 94.65 19 0 9 2149.3 -27,03 69.59

4325.22 10.33 190.33 45.80 63.49 11 3 19 3925.2 6.69 183.55

2464.12 -29.37 57.01 52.99 95.83 20 23 50 1864.1 -28.25 46,38

4285.66 11.59 172.06 45.14 62.25 12 13 34 3683.7 7.79 165.34

2200.71 -33.10 38.44 52.42 99.09 21 43 37 1600.7 -31.49 27.58

4121.83 14.86 137.74 43.25 58.86 13 3 9 3521.8 10.63 151.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3162.8 8GR 393.9 SG3 295.7 ST 1344.2 SR 370.8 SS 705.2

RRT -.2268 RRF .2086 RTF -.8979 CRT -.7439 CRS -.5734 CST .9733

SG6 3187.2 R23 -.0020 R13 .8979 LSA 1534.6 MSA 292.8 SSA 28.9

_k;1 3164.0 SG2 383.5 THA 178.36 ELI 1373.2 EL2 242.6 ALF 168.02

LAUNCH DATE NOV 10 1964 FLIGHT TIME 180.00 ARRIVAL DATE MAY 9 1965

HELIOCENTRIC COliC DISTANCE 460.329 EARTH TO MAR3

RL 146.13 LAL .DO LOL 47.64 VL 34.523 GAL -3.80 AZL 88.07 HCA 148.11 St4A 221.15 ECC .34368 [NC 1.9348 Vl 30.080

RP 243.23 LAp 1.02 LOP 195.76 VP 22.160 GAP 19.30 AZP 91.6_ TAL 337.12 TAP 125.23 RCA 145.14 APO L_J7.15 V2 22.560

RC 141.231 GL 12.46 GP -.24 ZAL 124.96 ZAP 169_9 ETS 179.97 ZAE 155.33 ETE 358.06 ZAC 88.65 ETC 256.03 CLP 169.70

PLANETOCENTRIC CONIC

C3 29.887 VHL 3.375 OLA 13.97 RAL 179.14 RAD 6568.2 V(L 12.258 pTH 2.21VHP 8.932 DpA -1.21 RAp 185.42 ECC 1.4754

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZI4TH INJ TIME PC) CST TIM [NJ 2 LAT INJ 2 LONG

90.00 18 8 59 2753.91 -27.99 78.47 52.15 94.48 18 54 53 2153.9 -27.07 69.92

90.00 9 30 24 4498.83 9.53 186.81 44.80 65.21 11 5 23 3898.8 5.86 182.03

100.00 19 37 43 2467.73 -29.39 57.28 52.01 95.69 20 18 31 1967.7 -29.30 48.64

100.00 11 4 21 4260.23 10.78 170.61 44.14 61.95 12 13 21 3660.3 6.95 163.92

110.00 21 2 35 2202.50 -33.11 36.56 51.45 99.02 21 39 15 1602.3 -31.51 27.70

110.00 11 36 0 4098.44 14.04 156.43 42.25 58.51 13 4 19 3498.4 9.77 149.93

OIFFERENT1AL CORRECT|ON$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9899 TRA-2.5462 TC3 1.0898 BAU .4227 SGT 3210.8 $GR 585.6 SG3 310.2 ST 1348.7 SR 362.5 SS 713.1

ROE -.3394 RRA -.0698 RC3 -.1017 FAU .08067 RRT -.2384 RRF .2205 RTF -.9012 CRT -.7416 CRS -.5666 CST .9717

FOE -.5346 FRA 2.1941 FC3-2.4176 BSlP 10950 988 3233.9 R25 -.0028 R13 .9012 LSA 1540.3 MSA 292.1 SSA 28.9

80E 1.0464 BRA 2.5471 8C3 1.0945 FSP 893 SGI 3212.2 SG2 374.3 THA 178.34 EL1 1376.1 EL2 238.4 ALF 188.37
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)
i

LAUNCH OATE NOV 10 1964 FLIGHT TIME 182.00 ARRIVAL OATE MAY 11 1965

HELIOCENTRIC CONIC DISTANCE 463.106

RL 148.13 LAL .00 LOL 47.64 VL 34.445 GAL -5.65 AZL 88.06 HCA 149.03

RP 243.00 LAp 1.00 LOP 196.68 VP 22.065 GAP 18.74 AZp 91.66 TAL 337.46

RC 143.499 GL 12.73 GP -.25 ZAL 124.41 ZAP 169.18 ETS 179.96 ZAE 155.36

PLANETOCENTRIC CO_IIC

C3 27.677 VHL 5.2610LA 14.43 RAL 178.77 RAO 6568.1 VEL 12.209 PTH 2.19

LNCH AZMTH LMCH TIME L-I TIME INJ LAT

90.00 18 3 26 2759.15 -28.02

90.00 9 $3 0 4472.23 8.71

100.00 19 32 32 2471.94 -29.42

100.00 11 6 37 4234.6T 9.96

110.00 ZO $8 2 ZZ04.40 -33.13

110.00 11 57 36 4074.96 IS,ZO

DIFFERENTIAL CaC_RECT|OIA$

TOE .96&0 TRA-_.915| TCS 1.1675 BAU .433T

ROE -.3244 RRA -.06_9 RC3 -.1060 FAU .08319

POE -.3296 FJA t.2408 FC$-2.6023 BSP 11133

90E 1.0190 BRA 2.5159 8C3 1,1?23 FSP 943

EARTH TO MARS

SMA 219.20 ECC .33727 INC 1.9381 Vl 30.080

TAp 126.48 RCA 145.27 APO 293.13 V2 22.585

ETE 358.18 ZAC 88.73 ETC 256.02 CLP 169.18

VHp 8.735 DpA -1.38 RAp 185.78 ECC 1.4555

INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

78.85 51.17 94.29 18 49 27 2159.1 -27.13 70.29

187.29 43.81 62.95 11 7 32 3872.2 5.01 180.56

57.59 51.03 95.53 20 13 44 1871.9 -28.35 48.95

169.16 43.15 61.67 12 17 12 3634.7 6.10 162.50

36.72 50.48 98.93 21 34 46 1604.4 -31.55 27.85

155.13 41.23 58.18 13 5 31 3475.0 8.90 148.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3258.2 SGR 377.2 SG3 $25.3 ST 1352.1 SR 334.0" SS 720.3

RRT -.2511RRF .2330 RTF -.9045 CRT -.7393 CRS -.5565 CST .9696

SGB 3279.9 R23 -.0031 R13 .9045 LSA 1544.7 MSA 292.0 SSA 28.8

6411 3259.6 SG2 365.0 THA 1T8.31 EL1 1377.9 EL2 233.9 ALF 168.72

LAUNCH DATE NOV 10 1984 FLIGHT TIME: 184.00 ARRIVAL DATE MAY 13 1965

HELIOCENTRIC CONIC DISTANCE 465.947

RL 148.13 LAL .00 LOt. 47.64 VL $4.371 GAL -5.47 AZL 88.06 HCA 149.95

RP 242.74 LAP ,97 LOP 197.60 VP 21.976 GAP 18.18 AZP 91.68 TAL 337.80

RC 145.765 GL 15.00 GP -.26 ZAL 12S.85 ZAP 168.65 ETS 179.95 ZAE 155.44

PLAI_[TOCENTRIC CONIC

C3 26.537 VHL 5.151 DLA 14.89 RAL 176.40 RAD 6568.1 VEL 12.162 PTH 2.18

LNCH AZMTH LI4CH TIME L-I TIN( INJ LAT INJ LONG

90.00 17 57 48 2765.04 -28.05 79.28

90.00 9 55 40 4445.44 7.68 185.76

100.00 19 27 11 2476.77 -29.45 57.94

100.00 11 6 58 4208.95 9.12 167.70

110.00 20 53 24 2207.02 -35.16 36.92

110.00 11 59 14 4051.45 12.$5 153.84

DIFFERENTIAL CCRRECTION$

TOE .9423 TRA-2.4830 TC3 1.2486 BAU .4447

RDE -.3100 RRA -.0562 RC3 -.1105 FAU .06586

FOE -.5239 FRA 2.2877 FC3-2.8009 BSP 11293

80E .9919 8RA 2.4856 BC3 1.2535 FSP 994

EARTH TO MARS

SHA 217.37,ECC .33111 INC 1.9413 vl 30.080

TAp 127.74 RCA 145.39 AlSO 289.34 V2 22.611

ETE 358.30 ZAC 88.80 ETC 256.00 CLP 168.65

VHP 8.542 DpA -1.56 RAp 186.13 ECC 1.4367

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.20 94.08 16 43 53 2165.0 -27.18 70.72

42.84 62.71 11 9 45 3845.4 4.16 179.05

50.07 95.35 20 8 28 1876.8 -28.40 49.29

42.17 61.41 12 19 7 3608.9 5.24 161.07

49.53 98.81 2| 30 11 1607.0 -31.59 28.04

40.25 57.87 13 6 46 3451.5 8.02 147.42

MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3304.4 SGR 368.8 SG3 341.2 ST 1354.5 9R 345.3 SS 727.2

RRT -.2649 RRF .2465 RTF -.9077 CRT -.7371 CRS -.5462 CST .9674

SGB 3324.9 R23 -.0033 R13 .9077 LSA 1548.1 MSA 292.0 SSA 28.6

SGI 3305.8 SG2 355.5 THA 178.29 ELI 1378.9 EL2 229.2 ALF 169.05

LAUNCH OATE NOV 10 1964 FLIGHT TIME 186.00 ARRIVAL DATE MAY 15 1965

HELIOCENTRIC CONIC DISTANCE 468.848

RL 148.13 LAL .00 LOL 47.64 VL 34.300 GAL -5.31AZL 88.06 HCA

RP 242.47 LAP .95 LOP 198.52 VP 21.892 GAP 17.63 AZP 91.70 TAL

RC 148.041 GL 13.26 GP -.27 ZAL 123.29 ZAp 168.11ETS 179.94 ZAE

PLANETOCENTRIC CONIC

C3 25.464 VHL 5.046 DLA 15.36 RAL 178.01RAD 6568.0 VEL 12.118 PTH

LNCH AZMTH LMCH TIME L-I TIME INJ LAT

90.00 17 51 57 2771.62 -28.08

90.00 9 58 26 4418.44 7.03

100.00 19 21 41 2482.21 -29.49

100.00 11 11 23 4165.08 8.28

110.00 20 46 38 22t0.17 -33.20

110.00 12 0 55 4027.86 11.49

OIFFERENTIAL CORRECTIONS

TOE .9179 TRA-2.4510 TC3 1.3327 8AU .4554

ROE -.2959 RRA -.0498 RC3 -.1151 FAU .08864

FOE -.5168 FRA 2.3360 FC3-3.0137 8SP 11468

8DE .9644 8RA 2.4515 8C3 1.3377 FSP 1049

EARTH TO MARS

150.87 SMA 215.64 ECC .52521 INC 1.9449 vl 30.060

338.14 TAp 129.01RCA 145.51 Apo 285.77 V2 22.638

155.56 ETE 356.41 ZAC 88.87 ETC 25_.99 CLP 168.11

2.17 VHp 8.354 DpA -1.73 RAp 186.47 ECC 1.4191

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST T1M INJ 2 LAT INJ 2 LONG

79.76 49.24 93.64 18 38 9 2171.6 -27.25 71.19

184.23 41.89 62.50 11 12 4 3810.4 5.29 177.54

59.54 49.12 95.14 20 3 4 1882.2 -28.46 49.69

166.25 41.22 61.17 12 21 6 3583.1 4.57 159.64

57.16 48.59 98.67 21 25 28 1610.2 -31.64 28.27

152.55 39.29 57.58 13 8 3 3427.9 7.15 146.17

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIMATIC_ ACCURACY

SGT 3350.2 $GAR 3_._ SG3 357.9 ST 1355.5 SR 336.5 SS 733.8

RRT -.2795 RRF .2609 RTF -.9108 CRT -.7347 CRS -.5349 CST .9649

SG,B 3369.5 R23 -.0037 RI3 .9108 LSA 1550.1MSA 292.5 SSA 28.4

SG1 3351.8 SG2 345.8 THA 178.26 ELI 1378.5 EL2 224.5 ALF 169.38

LAUNCH DATE NOV 10 1964 FLIGHT TIME 188.00 ARRIVAL DATE MAY 17 1965

HELIOCENTRIC CCNIC DISTANCE 471.805 EARTH TO MARS

RL 148.15 LAL .00 LOL 47.64 VL 34.232 GAL -5.16 AZL 68.05 HCA 151.79 S_AA 214.01 ECC .31954 INC 1.9486 vl 30.080

RP 242.20 LAp .92 LOP 199.44 VF 21.813 GAP 17.08 AZP 91.72 TAL 338.49 TAp 130.28 RCA 145.63 APO 282.40 V2 22.664

RC 150.330 GL 13.56 GP -.29 ZAL 122.71 ZAp 167.56 ET9 179.94 ZAE 155.72 ETE 358.51 ZAC 88.94 ETC 255.97 CLP 167.56

PLANETOCENTRIC CONIC

CS 24.454 VHL 4.945 DLA 15.84 RAL 177.62 RAD 6568.0 VEL 12.076 PTH 2.16 VHP 8.17D DpA -1.90 RAp 186.81ECC 1.4025

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LO_IG |NJ RT ASC INJ AZMTH INJ TIME PO C$T TIM |NJ 2 LAT INJ 2 LONG

90.00 17 45 56 2778.89 -26.11 80.29 48.29 93.58 18 32 15 2178.9 -27.52 71.71

90.00 10 1 18 4391.23 6.17 182.69 40.96 62.31 11 14 29 3791.2 2.42 176.02

100.00 19 16 2 2488,30 -29.52 58,79 48.17 94.90 19 57 31 1888.3 -28.53 50.13

100.00 11 13 55 4157.05 7.42 164.79 40.28 60.96 12 23 10 3557.0 3.49 158.21

110.00 20 43 45 2213.87 -33.23 37.44 47.66 98.51 21 20 59 1613.9 -31.70 28.55

110.00 12 Z 39 4004.25 10.63 151.26 38.34 57.32 13 9 23 3404.3 6.24 144.91

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8963 TRA-2.4148 TC3 1.4258 8AU .4678 SGT 3594.9 8GR 352.0 863 375.4 ST 1357.0 SR 527.6 SS 739.7

ROE -.2824 RRA -.0435 RC3 -.1200 FAU .09156 RRT -.2968 RRF .2762 RTF -.9144 CRT -.7338 CRS -.5223 CST .9613

FOE -.5079 FRA 2.3853 FC3-3.2416 88P 11547 SGB 3413.0 R23 -.0023 RI3 .9144 LSA 1552.0 MSA 294.2 SSA 27.9

8DE .9398 BRA 2.4152 8C3 1.4308 FSP 1106 SG1 3396.5 SG2 335.9 THA 178.22 EL1 1378.T_-e 219.0 ALF 169.69

907



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNC_ DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 241.93 LAP .89

RC 152.629 GL 13.84

PLANETOCENTRIC CONIC

C3 23.504 VHL 4.848

LNCH AZMTH LNCH T|NE

90.00 17 39 44

90.00 10 4 16

100.00 19 10 14

100.00 11 16 28

110.00 20 38 45

110.00 12 4 26

FLIGHT TIME 190.00 ARRIVAL DATE MAY 19 18e5

DISTANCE 474.813 EARTH TO MARS

LOL 47.64 VL 34.166 GAL -5.01AZL 88.05 HCA 152.72 SMA 212.48 ECC .31410 INC 1.9526 vl 30.080

LOP 200.37 VP 21.738 GAP 16.54 A ZP 91.74 TAL 338.84 TAp 131.56 RCA 145.74 APO 279.22 V2 22.692

GP -.30 ZAL 1Z2.12 ZAp 167.00 ET3 179.94 ZkE 155.91ETE 358.61 ZAC 89.01ETC 255.96 CLP 167.01

OLA 16.52 RAL 177.21RAO 6568.0 VEL 12.037 pTH 2.13 VHP 7.990 DpA -2.07 RAP 187.13 ECC 1.3868

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2786.87 -28.14 80.87 47.36 93.29 18 26 11 2186.9 -27.3_ 72.28

4863.83 3.30 181.14 40.04 62.14 II 17 0 3763.8 1.53 174.49

2495.03 -29.56 39.29 47.24 94.65 19 51 49 1895.0 -28.60 50.61

4130.90 6.55 163.34 39.36 60.77 12 25 18 3530.9 2.61 156.77

2218.09 -33.27 37.76 46.75 98.32 21 15 43 1618.1 -31.77 28.86

3980.61 9.75 149.99 37.41 57.07 13 10 47 3380.6 5.35 143.67

DIFFERENTIAL C(3RRECTION$ M|D-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8678 TRA-2.3855 TC3 1.5099 6AU .4761 SGT 3438.6 $GR 343.3 SG3 393.7 ST 1352.9 SR 318.3 $8 745.6

ROE -.2690 RRA °.0373 RC3 -.1247 FAU .09465 RRT -.3118 RRF .2929 RTF -.9165 CRT -.7294 CRS -.5098 CST .9590

FOE -.4985 FRA 2.4381 FCS-3.4864 BSP 11792 SG8 3455.7 R23 -.0048 R13 .9165 LSA 1549.2 MSA 294.3 SSA 27.8

BOE .9083 8RA 2.3858 BC3 1.5151FSP 1165 SG1 3440.3 SG2 326.0 THA 178.20 ELI 1373.2 EL2 214.5 ALF 170.02

LAUNCH DATE NOV 10 1964 FLIGHT TIN( 192.00

HELIOCENTRIC C_IC

RL 148.13 LAL .DO

RP 241.65 LAP .87

RC 154.956 GL 14.12

PLANETOCENTRIC CO,IlL

C3 22.809 VHL 4.785

LNCH AZMTH LNCH TIME

90.00 17 33 22

90.00 10 7 21

100.00 19 4 16

100.00 11 19 8

110.00 20 33 38

110.00 12 6 16

ARRIVAL DATE MAY 21 1965

OISTANCE 477.870

LOt. 47.64 VL 34.103 GAL -4.87 AZL 68.04 HCA 153.64 SMA 211.03 ECC .30888

LOP 20).29 VP 21.66R GAP 16.00 AZP 91.75 TAt. 339.20 TAp 132.84 RCA 145.85

GP -.32 ZAL 121.32 ZAP 166.43 ETS 17R.95 Z/ME 156.15 ETE 358.70 ZAC 89.07

DLA 16.81 RAL 176.80 RAD 6567.9 VEL 12.000 PTH 2.14 VHP 7,814 OpA -2.23

L-I TIM( INJ LAT INJ LONG |NJ RT A$C INJ AZHTH INJ TIME PO CST TIN

2795.59 -28.17 81.S0 46.43 92.97 18 19 38 2195.6

4336.21 4.42 17R.59 39.15 62.00 11 19 37 3736.2

2502.43 -29.60 59.83 46.33 94.36 19 43 39 1902.4

4104.60 5.68 161.68 38.46 60.60 12 27 33 3504.6

2222.87 -33.32 38.13 45,85 98.11 21 10 40 1622.9

3956.93 8.88 148.72 36.50 56.85 13 12 13 3356.9

HID-COURSE EXECUTION ACCuRACy

$GT 3481.4 $GR 334.7 $63 412.9

RRT -.3297 RRF .3108 RTF -.9192

3497.3 R23 °.0053 RI3 .9193

$61 3483.2 SG2 315.9 THA 178.17

DIFFERENTIAL CCRRECTIONS

TOE .8422 TRA-2.3324 TC3 1.6024 BAU .4859

ROE -.2862 RRA -.0314 RC3 -.1297 FAU .09766

FOE -.4868 FRA 2.4869 FC3-3.7470 BSP 11947

BDE .8803 6RA 2.3527 8C$ 1.6077 FSP 1229

EARTH TO MARS

IHC 1.9369 vl 30.080

Apo 276.21 V2 22.720

ETC 253.95 CLP 166.44

RAP 187.45 ECC 1.3721

INJ 2 LAT INJ 2 LONG

-27.46 72.91

.64 172.95

-28,68 5.1._5

1.72 155.33

-31.84 29.21

4.45 142.42

ORBIT DETERMINATION ACCURACY

87 1349.3 SR 308.9 SS 751.0

CRT -.7266 CR8 -.4957 CST .9555

LSA 1546.6 MSA 296.4 SSA 27.4

EL1 1368.5 EL2 209.3 ALF 170.33

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 241.36 LAP .84

RC 157.250 GL 14.41

pLANETOCENTRIC CONIC

C3 21.767 VHL 4.666

LNCH AZNTH LNCH TIME

90.00 17 26 48

90.00 10 10 34

100.00 18 58 9

100.00 11 21 54

110.00 20 28 23

110.00 12 8 10

FLIGHT TIME 194.00 ARRIVAL DATE NAY 23 1965

DISTANCE 480.972 EARTH TO MARS

LOL 47.64 VL 34.043 GAL -4.72 AZL 68.04 HCA 154.37 8MA 209.66 ECC .30387 INC 1.9613 vl 30.080

LOP 202.22 vP 21.603 GAP 15.46 AZF 91.77 TAL 339.55 TAp 134.12 RCA 145.95 APO 273.37 v2 22.748

GP -.34 ZAL 120.91 ZAP 165.85 ET$ 179.95 ZAE 156.42 ETE 358.79 ZAC 89.13 [TC 255.94 CLP 165.86

DLA 17.30 RAL 176.38 RAD 6367.9 YEL 11.964 PTH 2.13 VHP 7.641DpA -2.40 RAp 187.76 ECC 1.3582

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST YIM INJ 2 LAT INJ 2 LONG

2605.07 -26.21 62.19 45.52 92.63 16 13 33 2205.1 -27.54 73.59

4508.34 3.53 178.03 38.27 61.89 tl"_Z'Z 3708.3 -.26 171.40

2310.52 -29.64 60.43 45.42 94.05 19 39 59 1918.5 -28.77 51.74

4078.13 4.79 160.41 37.58 60.46 12 29 53 3478.1 .82 153.87

2226.20 -$3.37 38.53 44.97 97.87 21 S 31 1628.2 -31.92 29.60

3933.21 7.99 147.43 35.61 56.65 13 13 43 3333.2 3.55 141.18

DIFFERENTIAL CORRECTIONS

TDE .8198 TRA-2.$149 TC3 1.7043 BAU .4976

ROE -.2438 RflA -,0257 RC3.-.1350 FAU .10123

F0E -.4736 FRA 2.5392 FC3-4.0263 BSP 12017

BOE .8552 6RA 2.3151 6C3 1.7098 FSP 1295

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 241.08 LAp .82

RC 159.$68 GL 14.70

PLANETOCENTRIC CONIC

C3 20.976 VHL 4.580

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT

90.O0 17 20 4 2815.31 -28.26

90.00 10 13 54 4280.26 2.83

100.00 18 31 52 2319.28 -29.88

100-.00 11 24 47 4051.52 3.90

110.00 20 23 l 2254.08 -33.46

110.00 12 10 7 3909.49 7.10

DIFFERENTIAL CORRECTIONS

TOE .7903 TRA-2.2848 TC3 1.7938 BAU .5050

ROE -.2315 RRA -.0200 RC3 -.140| FAU .10478

F0E -.4589 FRA 2.5931 FC$-4.3246 BSP 12235

8OE .8238 BRA 2.2849 BC3 1.8010 FSP 1365

HID-COURSE EXECUTION ACCURACY

SGT 3522.7 STAr 326.4 $63 433.0

RRT -.$508 RRF .$296 RTF -.9224

SGI) 3537.8 RZ3 -.0040 R13 .9224

S_1 3324.9 SG2 305.6 THA 178.12

FLIGHT TIM( 198.00

OI$TANC( 484.117

LOL 47.64 VL 33.985 GAL -4.39 AZ1. 98.03 HCA 135.30 SHA 208.37 ECC .29907

LOP 203.15 VP 21.545 GAP 14.94 AZ1P 91.79 TAL 339.91 TAP 133.41 RCA 146.05

GP -.36 ZAL 120.30 ZAP 163.26 ET$ 179.97 ZkE 156.72 ETE 358.96 ZAC 89.19

DLA 17.80 flAL 173.95 RAD 6367.9 V_L 11.931 PTH 2.12 VHP 7.473 DpA -2.35

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

82.94 44.62 92.25 18 6 59 2215.3

176.46 37.42 61.80 11 25 14 3680.3

61.06 44.53 93.71 19 33 51 1919.3

159.94 36.72 60.34 12 32 19 3431.3

38.99 44.10 97.81 21 0 15 1634.1

146.19 34.74 56.47 13 15 17 3309.5

HID-COURSI[ EXECUTION ACCURACY

S_T 3583.0 _,R 317.9 SG3 454.2

RRT -.3696 RRF .3502 RTF -.9243

568 3577.2 fl23 -.0067 R13 .9243

SGI 3565.0 $62 295.2 THA 178.10

ORBIT DETERMINATION ACCURACy

ST 1346.8 SR 299.5 SS 756.0

CRT _.7233 CRS -.4803 CST .9508

LSA 1544.1MSA 299,7 SSA 26.8

EL1 1564.6 EL2 203.4 ALF 170.62

ARRIVAL DATE MAY 25 1965

EARTH TO MAR8

INC 1.9663 vl 30.080

APO 270.68 V2 22.777

ETC 255.93 CLP 163.27

RAp 188.O7 ECC 1.3452

INJ 2 LAT INJ 2 LONG

-27.62 74.33

-1.16 169.83

-28.63 52.37

-.08 152.41

-32.01 30.04

2.64 139.94

ORBIT DETERMINATION ACCURACY

ST 1338.3 SR 289.8 SS 760.8

CRT -.7206 CR$ -.4648 CST .9474

LSA 1536.9 MSA 301.6 SSA 26.5

EL1 1354.8 EL2 lg8.5 ALF 170.94
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !. 1964)

LAUNCH DATE NOV 10 1964 FLIGHT TIME 198.00 ARRIVAL DATE MAY Z? 1965

HELIOCENTRIC CONIC DISTANCE 487.301 EARTH TO NARS

RL 146.13 LAL .00 LOt- 47.64 VL 33.930 GAL -4.45 AZL 88.03 HCA 156.44 SMA Z07.14 ECC .29446 INC 1.9716 VI 30.080

RP 240.79 LAp .79 LOP 204.09 VP 21.486 GAP 14.41 AiP 91.81 TAL 540.26 TAp 138.70 RCA 146.15 APO 288.14 V2 22.806

RC 161.890 GL 15.00 GW -.38 ZAL 119.68 _AP 164.66 ETS 179.98 ZAE 157.07 ETE 358.94 ZAC 89.24 ETC 255.92 CLP 164.$6

PLANETOCENTRIC CONIC

C3 20.281VML 4.498 OLA 18.31RAL 175.52 RAD 6567.8 VEL 11.900 PTH 2.11VHp 7.308 DpA -2.71 RAP 188.36 ECC 1.3329

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT [NJ LONG INJ RT ASC INJ AZldTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 13 7 2826.38 -28.26 83.75 43.73 91.85 18 0 14 2226.4 -27.71 75.13

90.00 10 17 23 4251.89 1.71 174.87 38.59 61.73 11 28 15 365|.9 -2.08 168.28

100.00 18 43 25 2528.77 -29.72 61.78 43.68 93.34 19 27 33 1928.8 -28.94 53.07

100.00 11 27 47 4024.73 2.99 157.47 35.88 60.24 12 34 52 3424.7 -.9_ 150.94

110.00 20 17 32 2240.54 -53.48 39.48 43.25 97.32 20 54 53 1640.5 -32.11 30.52

110.00 12 lZ 9 3685.73 6.21 144.95 58.89 56.32 13 16 54 3285.7 1.74 t38.70

OIFFEREMT1AL C_RECTIQ_I6 MID-COURSE (XECUTI(_4 ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7635 TRA-2.2810 TC3 1.8954 8AU .5141 SGT 3802.1 SGR 309.8 $63 476.S ST 1339.3 SR 279.9 SS 785.3

ROE -.2197 RflA -.0148 RC3 -.1459 FAU .108§9 RflT -.3917 RRF .$724 RTF -.9287 CRT -.7178 CRS -.4475 CST .9427

FOE -.4420 FRA 2.6495 FC3-4.9431BRP 12404 _ 3615.4 RZ3 -.OOT? R13 .9267 LSA 1529.7 NSA 305.1 SSA 25.9

9OE .7945 9RA 2.2510 8¢3 1.9010 FRP 1459 SGI 3804.2 962 284.7 THA 178.06 EL1 1345.7 EL2 192.8 ALF 171.23

LAUNCH DATE NOV 10 1964 FLIGHT TIM( 200.00 ARRIVAL DATE MAY 29 1965

HELIOCENTRIC CONIC

ML 148.13 LAL .00

MP 240.49 LAp .T8

RC 164.213 GL 15.29

PLAN(TOCENTRIC CONIC

C3 19.581 VHL 4.419

LNCH AZNTH LNCH T|ME

90.00 17 5 58

90.00 10 21 2

100.00 18 38 47

100.00 11 30 54

110.00 20 11 56

110.00 12 14 15

DIFFERENTIAL _RRECTION8

TOE .7378 TRA-2.2151 TC3 1.9977 BAU .5231

ROE -.2082 RRA -.0091 RCS -.1512 FAU .11242

FOE -.4236 FRA 2.7041 FCS-4.9831 BSAP 12517

ROE .7687 BRA 2.2152 BC3 2.0084 FSP 1514

DISTANCE 490.524 EARTH

LOL 47.64 VL 33.877 GAL -4.32 AZL 88.02 HCA 157.37 SNA 205.98 ECC .29005 INC

LOP 205.02 VP 21.434 GAP 15.90 AZl D 91.83 TAL $40.62 TAP 138.00 RCA 146.24 APO

GP -.40 ZAL 119.05 ZAP 164.04 ETS 180.00 ZAE 157.45 ETE 359.00 ZAC 89.26 ETC

TO MARS

1.9771 VI 30.080

265.73 V2 22.836

255.91 CLP 164.05

OLA 1R.92 RAL 175.08 RMD 6567.8 VEL 11. 871 PTH 2.11 VHP 7.146 DPA -2.87 RAp 188.64 ECC 1.3214

L-I T|M( INJ LAT |NJ LONG |NJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2836.29 -28.28 84.62 42.86 91.41 17 5S 17 2238.3 -27.79 75.99

4225.23 .79 173.28 SS.79 61.69 11SI 25 3623,2 -3.00 166.65

2539.00 -29.76 62.54 42.80 92.94 19 21 6 1989.0 -29.03 53.81

3997.75 2.0R 155.98 38.07 60.17 12 37 32 3397.8 -1.91 149.48

2247.57 -33.54 40.02 42.41 97.01 20 49 24 1647.6 -32.21 31.04

3861.98 S.SI 143.88 $3.07 58.16 13 18 57 3261.9 .83 137.46

NIO-COURIM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SA;T 383|,5 _ $01.5 $GS 499.5 ST 1321.§ SR 270.0 58 769.7

RRT -.4180 I_ .3988 RTF -.9290 CRT -.7147 CRS -.4299 CST .9373

Sr_ SRS|,O RZ3 -.0064 RIS .9290 LSA 1521.6 MSA 309.5 SSA 25.2

SGI 3640.7 $G2 274.0 THA 178.01 EL11335.8 Eb2 186.8 ALF 171.52

LAUNCH DATE NOV 10 1964 FLIGHT TIME 202.00 ARRIVAL DATE NAY 31 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 240.19 LAP .?_

RC 166.586 GL 15.59

PLANETOCENTRIC CONIC

C3 18.872 VHL 4.344

LNCH AZMTH LNCH TIME

90.00 16 58 36

90.00 10'24 51

100.00 18 31 59

100.00 11 34 10

110.00 20 6 12

110.00 12 16 26

DIFFERENTIAL CORRECTIONS

TDE .7131 TRA-2.1778 TC3 2.1058 8AU .5328

RDE -.1971RRA -,0039 RC3 -,1578 FAU ,11657

FDE -.4043 FRA 2.7604 FC3-5.3477 BSP 12601

ROE .7399 BRA 2.1778 9C3 2.1117 FSP 1593

DISTANCE 493.782 EARTH TO MARS

LOL 47.64 VL 33.826 GAL -4.19 AZL 88.02 MCA 158.31 SMA 204.8g ECC .28561 INC 1.9831 vt 30.080

LOP 205.96 Vp 21.386 GAP 13.39 AZP 91.84 TAL $40.98 TAp 139_29 RCA 146.33 APO 263.45 v2 22.866

GP -.43 ZAL 118.42 ZAp 183.41ETS 180.03 ZkE 157.87 ETE 359.06 ZAC 89.33 ETC 255.90 CLp 163.42

DLA 19.34 RAL 174.84 RAD 6587.8 VEL 11.843 pTH Z.10 VHP 6.988 DpA -3.02 RAP 188.91ECC 1.3106

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2851.09 -28.50 85.56 42.00 90.94 17 46 8 2251.1 -27.87 76.92

4194.23 -.15 171.66 $5.01 61.68 11 34 46 3594.2 -3.95 165.02

2550.00 -29.80 63.$6 41.95 92.52 1g 14 29 1950.0 -29.13 54.62

$9?0.55 1.18 154.49 34.28 80.15 12 40 21 3370.6 -2.83 147.97

2255.19 -38.60 40.61 41.$9 96.67 20 43 48 1655.2 -32.32 31.61

3838.12 4,40 142.43 32.26 56.07 13 20 24 3238.1 -.08 136.22

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 3674.0 Sr_q 293.7 SG3 523.8 ST 1312.1 SR 260.0 98 774.1

RRT -.4427 RRF .4224 RTF -.9314 CRT -.7130 CRS -.4119 CST .9311

SG8 $685.8 R28 -.0089 R13 .9314 LSA 1512.9 M_A 314.7 SSA 24.4

_k;l 3876.4 SG2 263.2 THA 177.96 EL1 1325.4 EL2 180.5 ALF 171.81

LAL_MCH DATE NOV 10 1964 FLIGHT TIM( 204.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .OD

RP 239.88 LAp .70

RC 168.857 GL 15.89

PLANETOCENTRIC CONIC

CS 18.253 VHL 4.272

LNCH AZMTH LNCH TIME

90.00 16 51 0

90.00 10 28 53

100.00 18 24 59

100.00 11 37 36

110.00 20 0 21

110.00 12 18 42

DIFFERENTIAL C_RECTION6

TDE .6941 TRA-2.1346 TC3 2.2274 OAU .54§0

ROE -.1864 RRA .0010 RC3 -.1689 FAU .12084

FOE -.3806 FMA 2.8204 FC3-5.7316 BSP 12528

ROE .7187 BRA 2.1348 BC3 2.2335 FSP 1678

DISTANCE 497.07§ EARTH TO MARS

LOt. 47.64 VL 33.777 GAL -4.07 AZL 88.01HCA 189.25 SNA 203.85 ECC .28175 INC 1.9900 vl 30.080

LOP 206.90VP 21.341 GAP 12.88 AZP 91.86 TAL $41._4 TAp 140.59 RCA 146.41APO 261.28 V2 22.897

GP -.46 ZAL 117.78 ZAP 162.77 ETS 180.06 ZAE IS8.32 ETE SS9.10 ZAC 89.36 ETC 255.90 CLP 162.77

DLA 19.86 RAL 174.19 RAG 6567.7 V(L 11.817 PTH 2.09 VHp 6.834 DpA -3.17 RAp 189.17 ECC 1.3004

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2864.85 -28.$1 86.$L 41.16 90.44 17 58 45 2264.8 -27.95 77.92

4184.61 -1.10 170.02 34.26 61.70 11 38 18 3564.8 -4.87 163.37

2561.81 -29.88 64.23 41.12 92.08 19 7 41 1961.8 -29.22 33.48

3943.08 .23 152.98 SS.52 60.11 12 48 19 3343.1 -3.75 146.46

2263.42 -33.67 41.24 40.79 96.30 20 38 5 1663.4 -32.43 32.23

3814.23 S.49 141.18 $1.46 55.9X 13 22 17 3214.2 -1.00 134.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT $708.8 _ 288.8 SG3 $49.S ST 1305.3 SR 250.0 SS 778.3

RRT -.4740 RRF .4497 RTF -.9847 CRT -.7150 CRS -.3906 CST .9213

SG8 $719.9 R23 -.0053 R13 .9847 LSA 1505.4 MSA 324.7 SSA 23.0

SG1 3711.3 SG2 252.2 THA 177.89 ELI 1317.7 EL2 173.2 ALF 172.06
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)
1

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL _ 148.13 LAL .00

RP 239.58 LAP .SO

RC 171.174 GL 18.20

PLANETOCENTRIC CONIC

C3 17.S73 VHL 4.204

LNCH AZMTH LNCH TIME

90.09 16 43 11

90.00 10 33 7

100.00 18 17 49

100.00 11 41 11

110.00 19 54 24

110.00 12 21 5

FLIGHT TIME 205.00 ARRIVAL DATE JUN 4 1965

47.84 VL 33.730 GALLOL

LOP 207.85 VP 21.300 GAP 12.38 AZP 91.88 TAL 341.59 TAp 141.89 RCA 146.50 APO 259.23

GP -.49 ZAL 117.14 ZAp 162.11 ETS 180.09 ZAE 158.81 ETE 359.14 ZAC 89.39 ETC 255.89

DISTANCE 500.397 EARTH TO MARS

-3.95 AZL 88.00 HCA 160.20 SMA 202.86 ECC .27786 INC 1.9972 vl 30.080

v2 22.926

CLP 162.11

OLA 20.39 RAL 173.74 RAO 8587.7 VEL 11.792 PTH 2.08 VHP 6.683 OpA -5.32 RAP 189.41 ECC 1.2908

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2879.55 -26.32 87.64 40.34 89.90 17 31 11 2279.6 -28.03 78.99

4135.05 -2.08 168.36 33.53 61.75 11 42 2 3535.0 -5.82 181.70

2574.41 -29.86 65.17 40.32 91.58 19 0 43 1974.4 -29.32 56.41

3915.42 -.71 151.47 32.79 60.12 12 48 26 3315.4 -4.68 144.93

2272.24 -33.73 41.92 40.02 95.90 2U 32 18 1672.2 -32.55 32.89

3790.36 2.58 139.93 30.73 55.90 13 24 15 3190.4 -1.91 133.72

DIFFERENTIAL CORRECTIONS

TOE .6586 TRA-2.1103 TC3 2.3089 BAU .5470

flOE -.1755 limA .0085 RC3 -.1897 FAU .12534

FOE -.3548 FRA 2.6824 FC3-8.1399 BSP 12895

BOE .6796 BRA 2.1104 BC3 2.3151 FSP 1768

MID-COURSE EXECUTION ACCURACY

SGT 3739.6 SGR 278.7 SG3 576.0

RRT -.4987 RRF .4798 RTF -.9351

SG8 3750.0 R23 -.0132 R13 .9352

8_1 3742.2 SG2 241.4 THA 177.86

ORBIT DETERMIHATION ACCURACY

ST 1285.1 SR 239.3 SS 782.9

CRT -.7054 CRS -.3695 CST .9177

LSA 1488.1 MSA 326.7 SSA 22.8

ELI 1296.3 EL2 168.1 ALF 172.39

LAUNCH DATE NOV 10 1964 FLIGHT TIM( 206.00 ARRIVAL DATE JUN 6 1985

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 239.26 LAP .85

RC 173.485 GL 16.51

PLAN(TOCENTRIC CONIC

C3 17.127 VHL 4.139

LNCH AZMTH LMCH TIME

90.00 16 35 5

90.00 10 37 37

100.00 18 10 25

100.00 11 44 58

110.00 19 48 18

110.00 12 23 35

DIFFERENTIAL CCRR(CTIOi3

T0( .8282 TRA-2.0759 TC3 2.4120 BAU .5538

ROE -.1851 flRA .0116 RC3 -.1764 FAU .13004

FOE -.3256 FRA 2.9484 FC3-6.5730 DSP 13035

ODE .6495 BRA 2.0759 8C3 2.4184 FSP 1864

LOt- 47.64 VL

LOP 208.79 VP

GP -.53 ZAL 116.49 ZAP 161.43 ETS 180.13 Z/_ 159.33 ETE 359.16 ZAC

DISTANCE 503.750 EARTH TO MARS

33.685 GAL -3.83 AZI. 87.99 HCA 161.14 SMA 201.93 ECC .27413 INC 2.0052 vl 30.080

21.263 GAP 11.88 AZ1P 91.90 TAL 342.04 TAp 143.19 RCA 146.57 APO 257.28 V2 22.959

89.42 ETC 255.88 CLP 161.44

OLA 20.92 RAL 173.29 RAD 6567.7 VEL 11.769 PTH 2.08 VHP 6.535 DpA -3.46 RAP 189.65 ECC 1.2819

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

2895.37 -28.31 88.80 39.53 89.32 17 23 20 2295.4 -28.10 10.14

4104.72 -3.03 166.66 32.84 61.83 11 46 2 3504.7 -8.78 159.98

2587.94 -29.88 66.17 39.53 91.04 18 53 33 1987.9 -29.41 57.40

3887.38 -1.68 149.93 32.08 60.15 12 49 45 3287.4 -5.62 143.38

2281.71 -33.80 42.65 39.26 95.47 20 26 20 1681.7 -32.87 33.60

3766.37 1.67 138.68 3O.OO 55.85 13 26 21 3168.4 -2.83 132.47

MID-CoUR31[ EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

_M_T 3769.4 $GR 271.8 SG3 604.0 ST 1289.6 SR 228.7 SS 767.6

RRT -.5300 RRF .5116 RTF -.9389 CRT -.7020 CRS -.3463 CST .9096

SC_ 3779.2 R23 -.0155 R13 .9370 LSA 1473.9 MSA 334.4 SSA 21.9

861 3772.2 $62 230.3 THA 177.80 EL1 1279.9 EL2 161.6 ALF 172.68

LAUNCH 0AXE NOV 10 1984

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 238.95 LAP .62

RC 175.790 GL 16.63

PLAM(TOCENTRIC CONIC

C3 tS.GlS VHL 4.076

LNCH AZMTH LNCH TIME

90.00 16 26 41

90.00 10 42 25

100.00 18 2 48

100.00 11 48 59

110.00 19 42 5

110.00 12 26 12

FLIGHT TIME 210.00 ARRIVAL DATE JUN 8 1965

47.64 VLLOL

LOP 209.74 VP 21,229 GAP 11.40 AZP 91.92 TAL 542.40 TAp 144.49 RCA 146.65 APO 255.43

5P -.57 ZAL 115.85 ZAp 160.74 ET8 180.18 ZAE 159.88 ETE 359.17 ZAC 89.44 ETC 255.88

DISTANCE 507.132 EARTH TO MARS

33.642 GAL -3.72 AZL 87.99 HCA 162.09 SMA 201.04 ECC .27055 INC 2.0140 Vl 30.080

V2 22.991

CLP 160.75

OLA 21.46 RAL 172.84 RAO 6567.7 VEL 11.747 PTH 2.07 VHp 6.390 DpA -3.60 RAp 189.86 ECC 1.2735

L-[ TIME INJ LAT %NJ LONG INJ RT ASC [HJ AZMTH [NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2912.38 -28.29 90.04 38,74 88.70 17 15 13 2312.4 -28.17 81.38

4073.76 -4.03 164.93 32.18 61.95 11 50 19 3475.8 -7.75 158.23

2602.44 -29.89 67.25 38.75 90.47 18 46 11 2002.4 -29.50 58.47

3858.93 -2.83 148.37 31.40 60.21 12 53 18 3258.9 _6.57 141.80

2291.86 -33.88 43.44 38.53 95.01 20 20 16 1691.9 -32.79 34.37

3742.27 .74 137.42 29.30 55.82 13 28 34 3142.3 -3.74 131.21

OIFFERENTIAL CORRECTIONS

70E .6023 TRA-2.0385 TC3 2.5203 8AU .5814

ROE -.1551RRA .0166 RC3 -.1837 FAU .13508

FOE -.2957 FRA 3.0101 FC3-7.0372 8SP 13088

00E .6219 BRA 2.0386 0C3 2.5270 FSP 1959

LAUNCH OATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 238.63 LAp .59

RC 178.086 GL 17.15

PLANETOCENTRIC CONIC

C3 16.136 VHL 4.017

LNCH AZMTH LNCH TIME

90.00 18 17 56

90.00 10 47 33

100.00 17 54 56

100.00 11 53 15

110.00 19 35 42

110.00 12 28 58

DIFFERENTIAL C,_flECTION$

TOE .5822 TRA-1.9952

ROE -.1454 RflA .0214

FOE -.2826 FRA 3.0755

DOE .6001 BRA 1.9953

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3797.0 SGR 265.6 SG3 633.5 ST 1254.4 SR 218.1 SS 792.8

RRT -.5645 RRF .5461 RTF -.9388 CRT -.7007 CRS -.3243 CST .9004

SG9 3806.3 R23 -.0175 RI3 .9389 LSA 1460.0 HSA 343.2 SSA 20.8

SG1 3800.0 SG2 219.1 THA 177.73 EL1 1263.9 EL2 154.5 ALF 172.95

FLIGHT TIME 212.00 ARRIVAL DATE JUN 10 1965

DISTANCE 510.542

LOL 47.64 VL 33.601 GAL -3.81 AZL 87.96 HCA

LOP 210.69 VP 21.199 GAP 10.91 AZP 91.94 TAL

GP -.61 ZAL 115.20 ZkP 160.03 ET8 180.23 ZA(

EARTH TO MARS

163.04 SI4A 200.20 ECC .26713 INC 2.0239 vl 30.080

342.75 TAP 145.79 RCA 146.72 APO 253.68 V2 23.024

160.47 ETE 359.17 ZAC 89.45 ETC 255.87 CLP 160.04

DLA 22.00 RAL 172.39 RAO 6567.6 VEL 11.727 PTH 2.07 VHP 6.248 DpA -3.74 RAp 190.07 ECC 1.2656

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2930.74 -28.25 91.38 37.97 88.02 17 6 47 2330.7 -28.23 82.72

4042.01 -5.04 183.15 31.55 62.10 11 54 55 3442.0 -8.74 156.42

2618.01 -29.89 68.41 38.00 89.66 18 38 34 2018.0 -29.59 59.62

3829.97 -3.60 146.77 30.78 60.31 12 57 5 3230.0 -7.53 140.19

2302.75 -33.92 44.28 37.82 94.51 20 14 5 1702.7 -32.92 35.19

3718.00 -.18 136.15 28.63 55.62 13 30 58 3118.0 -4.67 129.94

HID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.6435 BAU .5718 SGT 3825.8 SGR 260.6 SG3 664.3 ST 1241.6 SR 207.7 SS 798.5

RC3 -.1921FAU .14034 RRT o.9033 RRF .5825 RTF -.9415 CRT -.7044 CRS -.3013 CST .8873

FC3-7.5297 BSP 13004 $88 3852.7 R23 -.0161 R13 .9415 LSA 1447.3 MSA 356.8 SSA 19.3

8C3 2.6505 FSP 2059 881 3627.0 SG2 207.6 THA 177.64 ELI 1250.3 EL2 146.4 ALF 173.19

910



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOI.. 1, 1964)

LNCH A_ATH

gO.DO

90.00

100.00

100.00

110.00

110.00

DIFFERENTIAL

TOE .$464 TMA-I.9GT9 TC3 2.7224 BAU .STZS

flOE -.1335 RRA .OZfd_ RC3 -.1997 FAU .14364

FOE -.2224 FflA 3.1480 FC3-8.0372 BSP 13300

80( .5629 BRA 1.9661 6C3 2.7297 FSP 2174

LAUIACH DATE NOV 10 1964 FLIGHT TIM( 214.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC CQMIC Dl STANCE 515.976 EARTH TO MARS

RL 148.13 LAL .DO LOL 47.64 VL 33.561GAL -3.51 AZL 87.96 HCA 164.00 5MA 199.40 ECC .26585 INC 2.0351 vl 50.080

RP 230.31 LAP .56 LOP 211.64 VP 21.172 GAP 10.43 AZP 91.96 TAL 543.09 TAp 147.09 RCA 146.79 Apo 252.02 V2 23.056

RC 180.373 GL 17.48 GP -.66 ZAL 114.56 ZAP 159.31 (TS 180.30 ZAE 161.10 ET( 359.14 ZAC 89.45 ETC 255.87 CLP 159.52

PLAN(TO(ENTRIC CONIC

C3 15.688 VHL 3.861DLA 22.55 RAL 171.94 MAD 6567.6 VEL 11.708 PTH 2.06 VHp 6.109 DpA -3.89 NAp 190.26 ECC 1.2582

LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ Z LAT INJ 2 LONG

18 8 51 2950.55 -28,20 92.83 57.22 87.30 16 58 1 2350.G -28.28 84.16

10 53 5 4009.42 -6.08 161.31 50.97 62.29 11 59 55 3409.4 -9.74 154.55

17 48 48 2634.71 -29.88 69.65 37.27 89.21 18 30 42 2034.7 -29.67 60.85

11 57 49 3800.49 -4.60 145.15 30.16 60.43 13 1 10 3200.5 -8.50 138.53

19 29 11 2314.37 -33.98 45.19 37.14 93.98 20 7 46 1714.4 -33.05 36.07

12 31 55 3693.60 -1.12 134.88 27.99 55.83 13 33 29 3093,6 -5.59 128.65

C_MRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMIHATION ACCURACY

VeT 3844.1 _ 255.3 SG3 696.3 ST 1218.2 SR 196.4 33 805.4

RflT -.6374 flRF .SZO8 RTF *.9420 CRT -.6973 CRS -.2756 CST .8794

SG8 3652.6 R23 -.0244 R13 .942! LSA 1427.7 MSA 364.0 $SA 18.6

$61 3847.5 SG2 196.G THA 177.57 EL1 1226.0 EL2 139.9 ALF 173.56

LAUNCH DATE NOV 10 1964 FLIGHT TIM( 216.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC CCN|C DISTANCE 517.436 EARTH TO MARS

RL 148.13 LAL .00 LQL 47.64 VL 33.523 GAL -3.40 AZL 97.95 MCA 164.95 SMA 198.84 ECC .26072 INC 2.0474 Vl 30.080

RP 237.98 LAP .53 LOP 212.60 VP 21.148 GAP 9.96 AZP 91.98 TAL 343.43 TAp 148.38 RCA 146.85 APO 250.43 V2 23.089

tiC 182.651 _ 17.82 GP -.72 ZAL 113.91 ZAP 1_.57 ETS 180.37 ZAE 161.75 (TE 359.08 ZAC 89.44 (TC 255.86 CLP 158.58

PLANETOCENTRIC CONZC

C3 15.289 VHL 3.907 DLA 23.11RAL 171.50 RAO 8587.G VEL 11.890 PTH 2.OG VHP 5.974 DpA -4.03 RAp 190.43 (CC 1.2513

LNCH AZMTH LNCH TIM( L-I TIM( |NJ LAT INJ LONG INJ RT A8£ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 59 17 2972.14 -28.12 94.40 36.49 88.51 16 48 49 2372.1 -28.31 85.74

90.00 10 59 7 3975.81 -7.14 159.40 30.43 62.53 12 5 23 3375.6 -10.77 152.60

100.00 17 38 20 2852.76 -29.88 70.99 36.57 88.50 18 22 33 2052.8 -29.75 62.19

100.00 12 2 45 3770.22 -5.61 143.47 29.59 60.59 13 5 35 3170.2 -9.49 136.83

110.00 19 22 30 2328.85 -34.03 46.18 36.49 93.41 20 I 17 1726.9 -35.19 37.02

110.00 12 35 4 3888.89 -2.06 133.59 27.39 55.87 13 36 13 3068.9 -6.53 127.35

DIFFERENTIAL C_RRECTIONs MIOoCOURSE EXECUTION ACCURACY ORBIT OETERMIHATION ACCURACY

TDE .5192 TRA-1.9311 TC3 2.8231BAu .5778 $GT 3883.3 $GR 253.8 SG3 730.1 ST 1198.7 SR 185.4 Ss 813.1

ROE -.1280 RRA .0321RC3 -.2090 FAU .15139 tiNT -.8767 flRF .8612 RTF -.9435 CRT -.6979 Cfls -.2525 CST .8675

FOE -.1815 FRA 3.2191FC_k-8.5842 B_P 13398 8_ 3871.5 R23 -.0289 fl13 .9436 LSA 1411.0 MSA 375.9 SSA 17.5

BO( .5343 BRA 1.9313 BC3 Z.8309 FSP ZZ87 SGI 3867.1 SG2 |85.2 THA 277.47 ELI 1205.8 (L2 132.0 ALF 173.76

LAUNCH DATE NOV 10 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUN 16 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .DO

RP 237.65 LAp .50

RC 184.919 GL 48.17

PLANETOCENTRIC CONIC

C3 14.877 VHL 3.857

LNCH AZMTH LNCH TIME

90.DO 15 49 10

90.00 11 5 45

1OO.O0 17 29 29

100.O0 12 8 7

riD.DO 19 15 38

110.00 12 38 28

DISTANCE 520.919 EARTH TO MARS

LOt. 47.64 VL 33.487 GAL -3.30 AZL 87.94 HCA 165.91 SMA 197.92 ECC .25771 INC 2.0615 V1 30.080

LOP 213.56 VP 21.126 GAP 9.50 AZP 92.00 TAL 343.77 TAp 149.68 RCA 146.92 APO 248.95 V2 23.123

GP -.78 ZAL 113.27 ZAP 157.80 ETS 160.46 2AE 162.44 ETE 356.98 ZAC 89.42 ETC 255.86 CLP 157.82

DLA 23.66 RAL 171.06 RAD 6567.6 VEL 11.673 PTH 2.05 VHp 5.841 DPA -4.17 RAP 190.58 ECC 1.2448

L-| TIM( |NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2993.82 -28.01 96.13 55.77 85.66 16 39 6 2395.8 -28.32 87.48

3940.29 -8.25 157.39 29.93 62.81 12 11 25 3340.3 -11.83 150.54

2672.36 -29.81 72.45 35.69 _7.74 18 14 2 2072.4 -29.81 63.64

3?38.99 -6.65 141.74 29.07 60.79 13 10 26 3139.0 -10.50 135.O6

2340.29 -34.08 47.20 35.87 92.79 19 54 38 1740.3 -33.32 38.05

3643.83 -3.02 132.28 26.83 55.93 13 59 11 3043.6 -7.47 126.02

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4928 TRA-1.8945 TC3 2.9227 9AU .5829 SGT 3881.0 SGR 249.7 SG3 765.6

ROE -.1167 RRA .0375 RC3 -.2193 FAU .15746 RRT -.7171 RRF .7029 RTF -.9449

FOE -.1373 FRA 3.2927 FC3-9.1626 OSP 13414 SGB 3889.0 R23 -.0344 RI3 .9450

60E .5084 8RA 1.8949 BC3 2.9509 FSP 2404 SGI 3865.1 SG2 173.9 THA 177.35

LAUNCH DATE NOV 10 1964 FLIGHT TIM( 220.O0

HELIOCENTRIC C(_AIC 0ISTANCE 524.424 EARTH TO MARS

ML 148.13 LAL .00 LOL 47.64 VL 33.452 GAL -3.21 AZL 87.92 HCA 166.87 SMA 197.24 ECC .25484 INC 2.0777 V1 30.080

RP 237.31 LAP .47 LOP 2|4.52 VP 21.110 GAP 9.04 AZP 92.02 TAt. 344.10 TAp 150.98 RCA 146.98 APO 247.51 V2 23.157

RC 187.176 GL 18.54 GP -.86 ZAL 112.63 ZAP |57.02 (T8 160.56 ZN[ 163.17 ETE 358.84 ZAC 89.39 LTC 255.86 CLP 157.O4

_LANETOCENTRIC C_IC

C3 14.513 VHL 3.810 DLA 24.26 RAL 170.63 RAD 6567.6 VEL 11.658 PTH 2.05 VHp 5.711DpA -4.31 RAp 190.72

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT

go.o0 15 38 22 3022.09 -27.86 98.03 55.08 84.71 16 28 44 2422.1 -28.30

go.oo 11 13 9 3903.00 -9.40 155.26 29.50 63.17 12 16 12 3303.0 -12.93

I00.O0 17 20 11 2693.79 -29.75 74.04 35.24 86.90 18 5 5 2093.8 -29.86

100.00 12 14 1 3706.52 -7.73 139.93 28.60 61.03 13 15 47 3106.5 -11.53

110.O0 19 8 32 2354.82 -34.13 48.34 35.28 92.12 19 47 47 1754.8 -35.45

110.O0 12 42 9 3618.27 -3.99 130.94 26.31 56.02 13 42 27 3018.3 -8.43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4645 TRA-1.8583 TC3 3.0141BAu .5965 SA;T 3893.5 SGR 249.2 SG3 802.6

ROE -.1075 RRA .0431RC3 -.2307 FAU .18371 RRT -.7572 RRF .7449 RTF -.9462

FOE -.O861FRA 3.3705 FC3-9.7655 BSP 13474 _ 3901.5 R23 -.DAIS RI3 .9463

BOE .4767 BRA 1.8586 BC3 3.0229 FSP 2531 SG1 3898.1 962 162.6 THA 177.22

ORBIT OETERMINATION ACCURACY

$T 1179.1 SR 174.4 SS 822.1

CRT -.7005 CRS -.2311 CST .8542

LSA 13g4,6 M3A 389.1 SSA 16.3

ELI 1185.5 EL2 123.8 ALF 174.02

ARRIVAL DATE JUN 18 1965

ECC 1.2388

INJ 2 LONG

89.40

148.36

65.24

133.21

39.16

124.66

ORBIT DETERMINATION ACCURACY

ST 1156.9 SR 163.2 83 832.9

CRT -.7042 CRS -.2096 C3T .8398

LSA 1576.g NSA 403.6 SSA 15.1

ELI 1162.7 EL2 115.3 ALF 174.27

gll



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .DO

RP 236.g8 LAp .44

RC 18g.421 GL 18.92

PLANETOCENTR|C CONIC

C3 14.175 VHL 3.785

LNCH AZMTH LNCM TIME

90.00 15 26 40

90.00 11 21 33

100.00 17 10 19

100.O0 12 20 35

110.O0 19 1 11

110.00 12 46 15

FLIGHT TIME 222.00 ARRIVAL DATE JUN 20 1965

DISTANCE 527.950 EARTH TO MARS

LOL 47.64 VL 33.419 GAL -5.12 AZL 87.90 HCA 167.84 SMA 196.59 ECC .25Z09 INC 2.0966 vl 30.080

LOP 215.48 VP 21.095 GAP 8.59 AZP 92.05 TAL 344.43 TAp 152.27 RCA 147.03 APO 246.15 V2 23.191

GP -.95 ZAL 111.99 ZAp 156.22 ETS 180.68 ZAE 163.93 [TE 358.64 ZAC 89.34 ETC 255.88 CLP 156.24

DLA 24.85 RAL 170.22 RAD 6587.6 VEL 11.843 PTH 2.04 VHp 5.585 DpA -4.46 RAp 190.83 ECC 1.2333

L-I TIME INJ LAT INJ LONG [NJ RT ASC [NJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

3051.66 -27.66 100.17 34.41 83.66 16 17 32 2451.7 -28.25 91.36

3863.01 -10.62 152.95 29.13 63.60 12 25 56 3263.0 -14.08 145.99

2717.49 -29.65 75.79 34.82 85.98 17 55 36 2117.5 -29.89 67.00

3672.41 -8.85 138.01 28.20 61.33 13 21 48 3072.4 -12.61 131.24

2870.83 -34.16 49.57 34.74 91.39 19 40 41 1770.6 -33.59 40.37

3592.05 -4.99 129.57 25.84 56.14 13 46 5 2992.0 -9.40 123.26

DIFFERENTIAL CORRECTIONS

TOE .4333 TRA-1.8245 TCS 3.0967 BAU .5887

ROE -.0983 RRA .0482 RC3 -.2488 FAU .17018

FOE -.0288 FRA 3.4544 FC-10.3984 8SP 13384

BDE .4464 BRA 1.8251BC3 3.1063 FSP 2668

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3903.7 8GR 250.7 SG3 841.3 ST 1134.3 SR 151.8 SS 846.5

RRT -.7965 RRF .7887 RTF -.9472 CRT -.7103 CRS -.1912 CST .8246

8G8 3911.8 R23 -.0514 R13 .947_ LSA 1360.2 MSA 419.3 SSA 13.9

981 3908.8 SG2 151.4 THA 177.07 EL1 1139.5 EL2 106.4 ALF 174.52

LAUNCH DATE NOV 10 1964 FLIGHT TIME 224.00

HELIOCENTRIC CONIC

RL 148.13 LAL .00

Rp 236.64 LAP .41

RC 191.653 GL 19.33

PLANETOCENTRIC CONIC

CS 13.884 VHL 3.723

LNCH AZMTH LNCH TIME

90.00 15 13 43

90.00 11 31 20

100.00 16 59 41

100.00 12 28 3

110.00 18 33 29

110.00 12 30 44

ARRIVAL DATE JUN 22 1965

DIFFERENTIAL CA:_I_RECTIONS

TOE .4092 TRA-1.7870 TC3 3.t814 8AU .3916

ROE -.0893 RRA .0557 RCS -.2390 FAU .17700

FDE .0385 FRA 3.5398 FC-11.0329 BSP 13580

BOE .4189 BRA 1.7878 8C3 5.1920 FSp 2810

DISTANCE 531.497 EARTH TO MARS

LOt. 47.64 VL 33.387 GAL -3.03 AZL 87.88 HCA 168.80 SMA 195.97 ECC .24947 INC 2.1189 vl 50.080

LOP 218.45 VP 21.083 GAP 8.14 A ZP 92.08 TAL 344.76 TAp 153.56 RCA 147.09 Apo 244.86 v2 23.226

GP -1.05 ZAL 111.36 ZAp 133.39 ETS 180.83 ZAE 164.72 ETE 358.34 ZAC 89.27 ETC 255.85 CLP 155.41

OLA 25.47 RAL 169.82 RAD 8567.5 VEL 11.630 PTH 2.04 VHP 3.461DpA -4.62 RAp 190.92 ECC 1.2282

L-I TIME INJ LAT INJ LOHG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3085.72 -27.37 102.63 33.76 82.48 16 5 8 2485.7 -28.14 94.04

3819.17 -11.93 150.41 28.88 64.13 12 34 59 3219.2 -15.82 143.36

2744.09 -29.50 77.76 34.03 84.96 17 45 25 2144.1 -29.89 68.97

3638.03 -10.03 135.98 27.86 61.89 13 28 39 3056.0 -15.73 129.13

2388.02 -34.18 50.93 34.24 90.59 19 33 17 1788.0 -33.72 41.72

3364.88 -6.02 128.14 25.43 56.29 13 50 9 2964.9 -10.41 121.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3909.8 SCUll 255.2 SG3 881.8 ST 1112.0 SR 140.5 SS 862.2

RRT -.8347 RRF .8268 RTF -.9484 CRT -.7233 CRS -.1787 CST .8065

SG8 3918.1 R23 -.0621 RI3 .9486 LSA 1344.5 MSA 438.1 SSA 12.6

SGI 3915.6 SG2 140.3 THA 176.88 EL1 1116.7 EL2 96.6 ALF 174.74

LAUNCH DATE NOV 10 1864

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 236.29 LAP .38

RE 198.877 GL 19.78

PLANETOCENTRIC CONIC

CS lS.578 VHL 3.685

LNCH AZMTH LNCH TIME

90.00 14 58 56

90.00 11 43 8

100.00 16 48 1

100.00 12 86 44

110.00 18 45 22

110.00 12 35 52

PLIGHT TIME 226.00 ARRIVAL DATE JUN 24 1965

DISTANCE 535.064 EARTH TO MARS

LOL 47.64 VL 33.357 GAL -2.94 AZL 87.85 HCA 169.77 SMA 195.39 ECC .24696 INC 2.1442 Vt 30.080

LOP 217.42 VP 21.073 GAp 7.70 AZP 92.11 TAL 345.07 TAp 154.85 RCA 147.14 Apo 243.64 V2 23.261

GP -1.18 ZAL 110.73 ZAP 154.54 ET6 181.00 ZAE 165.55 ETE 357.93 ZAC 89.17 ETC 255.85 CLP 154.57

DLA 26.11RAL 169.45 RAD 6567.5 VEL 11.617 pTH 2.04 VHp 5.339 OpA -4.78 RAp 190.98 ECC 1.2235

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3126.23 -26.98 105.53 33.12 81.06 15 51 2 2526.2 -27.94 96.99

3769.56 -13.39 147.49 28.69 64,81 12 45 58 3169.6 -16.67 140.35

2774,53 -29.30 80.00 33.47 83.80 17 34 18 2174.5 -29.85 71.24

3596.50 -11.30 133.71 27.62 62.14 13 36 40 2996.5 -14.94 126.81

2407.39 -34.18 52.44 33.80 89.70 19 25 29 1807.4 -83.85 43.21

3536.40 -7.09 128.83 25.09 58.47 13 54 49 2958.4 -11.43 120.25

DIFFERENTIAL CORRECTIONS

TOE .5882 TRA-1.7493 TC3 3.2616 BAU .5942

RDE -.0804 RRA .0628 RCS -.2775 FAU .18459

FOE .0934 FRA 3.6203 FC-11.7693 8SP 13573

ODE .5915 8RA 1.7505 8C3 3.2734 FSP 2938

MID-COURSE EXECUTION ACCURACY

SGT 3912.6 SGR 263.2 SG3 924.7

RRT -.8693 RRF .8650 RTF -.9493

SGB 3921.5 R23 -.0787 R13 .9494

SGt 3919.3 SG2 129.9 THA 176.65

LAUNCH DATE NOV 10 1964 FLIGHT TIME 228.00

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 233.94 LAp .35

RC 196.088 GL 20.27

PLANETOCENTRIC CONIC

C3 13.820 VHL 3.850

LNCH AZMTH LNCH T1ME

90.00 14 41 T

90.00 11 38 12

100.00 18 34 32

100.00 12 47 $

110.00 18 38 40

110.OO 13 1 50

DISTANCE 538.649

LOt. 47.64 VL 33.328 GAL -2.86 AZL 87.82 HCA

LOP 218.39 VP 21.066 GAP 7.28 AZP 92.15 TAt.

GP -1.33 ZAL 110.11 ZAP 153.67 ETS 181.21 ZAE

170.74 SHA 194.83 ECC .24458 INC 2.1760

345.38 TAp 136.13 RCA 147.18 APO 242.48

166.41 ETE 357.34 ZAC 89.03 ETC 255.85

ORBIT DETERMINATION ACCURACY

ST 1089.0 SR 129.4 SS 878.4

CRT -.7421CRS -.1818 CST .7915

LSA 1330.1NSA 453.0 SSA 11.4

ELI 1093.3 EL2 88.4 ALF 174.98

ARRIVAL DATE J UN 26 1963

EARTH TO MARS

Vl 30.080

V2 23.297

CLP 153.70

DLA 26.79 RAL 169.10 RAD 6567.5 VEL 11.606 PTH 2.03 VHp 5.221DpA -4.96 RAP 191.01ECC 1.2192

L-I TIME INJ LAT [NJ LONG INJ RT ASC |NJ A214TH INJ TIME 120 CST TIM INJ 2 LAT INJ 2 LONG

8177.16 -26.38 109.14 32.48 79.34 15 34 4 2377.2 -27.39 100.88

3710.28 -15.08 143.96 28.68 65.75 13 0 2 3110.3 -18.23 136.70

2810.43 -29.01 82.63 32.95 82.44 17 21 43 2210.4 -29.75 73.90

3552.28 -12.69 131.16 27.50 62.71 13 46 20 2952.2 -16.25 124.18

2429.35 -34.18 54.16 33.42 88.68 19 17 9 1829.3 -33.97 44.92

3506.08 -8.23 125.02 24.85 56.70 14 0 16 2906.1 -12.55 118.59

ORBIT DETERMINATION ACCURACY

ST 1064.6 SR 118.2 SS 900.7

CRT -.7683 CRS -.1911CST .7726

LSA 1317:2 NSA 472.8 SSA 10.2

ELI 1068.5 EL2 75.4 ALF 175.10

DIFFERENTIAL CCRRECTIONS

TOE .5551 TRA-1.7134 TC3 3.3251 8AU .5945

RDE -.0713 RRA .0709 RC3 -.2993 FAU .19206

FOE .1705 FRA 3.7141 FC-|2.4829 BSP 13604

BDE .3622 8RA 1.7149 8C3 3.3886 FSP 3094

MID-COURSE ExECuTION ACCURACY

SGT 3909.3 S_R 275.3 SG3 968.9

RRT -.8996 RRF .8987 RTF -.9500

SGB 3919.0 R23 -.0990 R13 .9502

SGt 3917.1 SG2 120.0 THA 176.37
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 10 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUN 28 1965

HELI_ENTR1C CONIC

RL 148.15 LAL .00

RP 235.59 LAp .32

RC 198.280 GL 20.82

PLANETOCENTRIC CONIC

CS 13.090 YHL 3.618

LNCH AZMTH LHCH TIME

gO.DO 14 17 9

90.00 12 19 45

100.00 18 19 22

100.00 13 0 12

110.00 18 _7 8

110.00 13 8 55

DIFFERENTIAL CCRRECTION$

TOE .3302 TRA-l.6748

ROE -.0621 RRA .090Z

FOE .ZSSO FRA 3.8110

BOE .3360 BRA 1.6767

DISTANCE 542.254 EARTH TO MARS

LOL 47.64 VL 33.300 GAL -2.78 AZL 87.78 HCA 171.72 SMA 194.30 ECC .24227 INC 2.2154 Vl 30.080

LOP 219.36 VP 21.062 GAP 6.84 AZP 92.19 TAL 345.69 TAp 157.41RCA 147.23 Apo 241.57 v2 23.333

GP -1.52 ZAL 109.48 ZAP 152.77 ETS 161.46 ZAE 167.31ETE 356.49 ZAC 88.88 ETC 255.85 CLP 152.61

DLA 27.53 RAL 168.80 RAD 6567.5 VEL 11.596 PTH 2.05 VHp 5.106 OpA -5.17 RAp t91.01ECC 1.2154

L-I TIME INJ LAT INJ LONG 1NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3248.68 -25.39

3631.23 -17.23

2854.72 -28.57

3500.42 -14.29

2454.87 -34.10

3473.03 -9.48

TC3 3.3931 BAU .5968

Re3 -.32.?0 FAU .20006

FC-13.2313 B8P 13541

6C3 3.4086 FSP 3251

114.14 51.77 77.02 15 11 18 2648.7 -26.93 105.80

13g.15 26.94 67.18 13 20 15 3031.2 -20.17 131.71

85.64 52.47 80.80 17 6 56 2254.7 -29.54 77.18

128.14 27.54 63.46 13 58 32 2900.4 -17.74 121.05

56.15 33.13 87.50 19 8 3 1854.9 -34.07 46.90

123.25 24.72 57.00 14 6 48 2873.0 -13.74 116.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3904,7 8GR 293.8 863 1015.5 ST 1041.1 SR 107.6 89 926.8

RRT -.9254 RRF .9276 flTF -.9511 CRT -.8082 CRS -.2214 CST .7506

$68 3915.7 R23 -.1232 R13 .9514 LSA 1307.1MSA 498.9 8SA 8.8

SGI 3914.1 $82 111.0 THA 178.02 ELI 1044.8 EL2 63.1 ALF 175.21

LAUNCH DATE NOV 10 1984 FLIGHT TIlE 232.00 ARRIVAL DATE JUN 30 1965

HELIOCENTRIC CCNIC

RL 148.13 LAL .00

RP 235.24 LAp .29

RC 200.4G0 GL 21.47

PLANETOCENTRIC CONIC

C3 12.893 VHL 3.591

LNCH AZMTH LNCH TIME

88.90 13 8 15

91.10 13 26 38

100.00 15 59 37

100.00 13 17 57

110.00 18 16 22

110.00 13 17 41

DIFFERENTIAL CQRRECTIONS

TOE .3048 TRA-l.6360

ROE -.0526 RRA .0914

FOE .3478 FflA 3.9095

8DE .3098 BRA 1.6388

__ DISTANCE 545.875 EARTH TO MARS

LOt. 47.64 VL 33.273 GAL (2.70 AZL 87.73 HCA 172.70 SMA 193.80 ECC .24008 INC 2.2649 Vl 30.080

LOP 220.34 VP 21.060 GAP 6.4t AZP 92.25 TAL 345.98 TAp 158.68 RCA 147.27 APO 240.33 V2 23.369

GP -1.76 ZAL 108.86 ZAP 151.84 ETS 181.82 zA( 168.23 ETE 355.24 ZAC 88.66 ETC 255.85 CLP 151.89

TC3 3.4473 BAU .5975

RC3 -.3623 FAU .20861

FC-14.00"1u3 BSP 13455

BC3 3.4663 FSP 3404

DLA 26.34 RAL 168.55 RAD 6567.5 VEL 11.588 PTH 2.03 VHP 4.993 DPA -5.42 RAp 190.97 ECC 1.2122

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3466.49 -21.93 128.99 30.26 71.60 14 6 1 2866.5 -24.25 121.08

3408.86 -21.92 124.63 30.26 71.58 14 23 25 2806.9 -24.24 116.72

2913.59 -27.85 90.07 51.99 78.69 16 48 11 2313.6 -29.13 81.50

3435.02 -16.24 124.27 27.84 64.55 14 15 12 2835.0 -19.53 117.02

2485.53 -33.99 58.54 32.95 86.09 18 57 48 1885.5 -34.15 49.29

3435.84 -10.83 121.24 24.75 57.38 14 14 57 2835.8 -15.05 114.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3893.9 8GR 319.7 SG3 1064.3 ST 1016.7 SR 97.8 SS 936.9

RRT -.9451 RRF .9511 RTF -.9518 CRT -.8607 CRS -.2834 CST .7292

SG_ 3907.0 R23 -.1557 R13 .9522 LSA 1300.2 MSA 518.1 SSA 7.S

861 3905,6 862 104.2 THA 175.56 ELi 1020.2 EL2 49.6 ALF 175.25

LAUNCH DATE NOV 10 lg84 FLI6HT TIME 234.00 ARRIVAL DATE JUL 2 19S5

HELIOCENTRIC CONIC

RL 148.13 LAL _00

RP 234.69 LAp .26

RC 202.623 GL 22.24

PLANETOA_EHTRIC CONIC

C3 12.736 VHL 3.569

LNCH AZMTH LNCH TII_

82.29 12 13 20

97.71 14 20 11

100.00 15 29 36

100.00 18 48 36

110.00 18 3 37

110.00 13 29 5

DIFFERENTIAL CORRECTIONS

TOE .2721 TRA-t.6039 TC3 3.4660 BAU .5942

ROE -.0418 RRA .1060 RC3 -.4073 FAU .21685

FOE .4725 FRA 4.0309 FC-14.7402 BSP 13510

BDE .2753 8RA 1.6074 BC3 3.4898 FSP 3595

DISTANCE 549.513

LOL 47.64 VL 33.248 GAL -2.63 AZL 87.67 HCA

LOP 221.32 VP 21.060 GAP 6.00 AZP 92.52 TAL

GP -2.08 ZAL 108.24 ZAp 150.88 ET$ 182.26 ZAE

EARTH TO MARS

175.68 SMA 193.32 ECC .23799 INC 2.33D7 vl 30.080

546.27 TAp 159.95 RCA 147.31 APO 239.33 V2 23.405

189.18 ETE 353.3A ZAC 88.35 ETC 255.8A CLP 150.95

Obk 29.28 RAL 188.38 RAO 6587.5 VEL 11.58! pTH 2.03 VHp 4.883 DpA -5.72 RAp 190.87 ECC 1.2096

L-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3839.07 -22.68 141.94 30.16 71.00 13 13 59 3039.1 -25.07 134.00

3229.04 -22.67 111.84 30.16 70.99 15 14 1 2629.0 -25.06 103.91

3_06.59 -26.44 96.62 31.40 75.52 16 1g 42 2406.6 -28.17 88.25

3336.75 -19.01 1t8.29 26.64 66.49 14 42 13 2736.8 -22.03 110.80

2524.17 -33.77 61.53 32.91 84.33 18 45 41 1924.2 -$4.18 52.31

3391.93 -12.43 118.85 25.03 57.90 14 25 37 2791.9 -16.58 112.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3875.9 SGR 356.4 SG3 1114.2 ST 990.2 SR 89.5 SS 1000.9

RRT -.9584 RRF .9690 RTF -.9522 CRT -.9230 CRS -.3863 CST .7078

SG8 3892.3 R23 -.1957 R13 .9526 LSA 1302.6 MSA 5A1.8 SSA 6.4

SGI 3891.0 SG2 101.3 THA 174.96 ELI 993.6 EL2 34.3 ALF 175.23

LAUNCH DATE NOV 10 1964 FLIGHT TIME 236.00 ARRIVAL DATE JUL 4 1963

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 234.53 LAP .22

RC 204.770 64,. 23.23

PLANET(_ENTR|C CON|C

C3 12.632 VHL 3.554

LNCH AZIATH LNCH TIME

78.58 11 44 16

101.47 14 48 51

78.53 11 44 16

101.47 14 48 51

110.00 17 47 15

110.00 13 45 3

OIFFERENTIAL CORRECTIONS

TOE .2525 TRA-1.5583 TC33.5109 BAU .5983

ROE -.0309 RRA .1241 RC3 -.4729 FAU .22719

FOE .3886 FRA 4.1247 FC-15.5701 BSP 13212

BDE .2344 8RA 1.5632 BC3 3.5426 FSP 3713

OISTANCE 553.168 EARTH TO MARS

LOt. 47.64 VL 33.224 GAL -2.36 AZL 87.58 HCA 174.66 SMA 192.87 ECC .23600 INC 2.4188 vl 30.080

LOP 222.31 VP 21.063 GAP 5.59 A_ 92.41 TAL 346.58 TAP 161.22 RCA 147.35 APO 238.38 V2 23.442

GP -2.52 ZAt. 107.60 ZAP 149.88 ETS 182.87 ZA( 170.14 ETE 350.38 ZAC 87.93 ETC 255.84 CLP 149.98

DLA 30.37 RAL 168.33 RAO 6567.5 VEL 11.577 pTH 2.02 VHP 4.777 DpA -6.13 RAP 190.70 ECC 1.2079

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME 110 CST TIM INJ 2 LAT INJ 2 LONG

3729.55 -23.55 148.99 30.31 70.24 12 46 26 3129.5 -26.02 141.02

3135.05 -23.54 105.20 30.30 70.23 15 41 6 2535.0 -26.01 97.23

3729.55 -23.55 148.99 30.31 70.24 12 46 26 3129.5 -26.02 141.02

3135.05 -23.54 105.20 30.30 70.23 15 41 6 2535.0 -26.01 97.23

2576.53 -33.34 65.56 33.06 81.99 18 30 12 1976.5 -34.0g 56.40

3336.05 -14.43 115.76 25.71 58.67 14 40 39 2736.0 -18.47 108.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3856,4 SGR 411.4 863 1168.1 ST 966.6 SR 86.1 SS 1089.3

RRT -.9671 RRF .9818 RTF -.9529 CRT -.9823 CRS -.540g CST .6827

SG8 3878.3 R23 -.2344 R13 .9535 LSA 1304.5 NSA 565.8 SSA 5.2

SGI 3876.9 SG2 104.1 THA 174.11 ELI 970.3 EL2 16.1 ALF 175.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !, 1964)

LAUNCH DATE NOV 10 1964 FLIGHT TIME 238.00 ARRIVAL DATE JUL 6 1965

HELIOCENIRIC CONIC

RL 146.13 t._L .DO

RP 234.17 LAp .19

RC 206.900 GL 24.57

PLANETOCENTR|C CONIC

C3 12.610 VHL 3,551

LNCH AZMTH LNCH TIME

74.92 11 19 9

105.08 15 15 12

74.92 11 19 9

105.08 15 15 12

110.00 17 23 5

110.00 14 10 26

DIFFERENTIAL CORRECTIONS

TOE .2225 TRA-I._TC3 3.5014 8AU .3979

ROE -.0167 RRA _..1507 RC3 -.5848 FAU .23711

FOE .7487 FRA _.2503 FC-16.2789 6$P 13118

BOE .2232 BRA 1.5285 BC3 3.3467 FSP 3878

DISTANCE 556.838 EARTH TO MARS

LOL 47.64 VL 33.200 GAL -2.49 AZL 87.45 HCA 175.65 SMA 192.44 ECC .23410 INC 2.5486 vl 30.080

LOP 223.29 VP 21.068 GAP 5.18 AZP 92.54 TAL 346.83 TAp 162.46 RCA 147.39 APO 237.49 V2 23.479

GP -3.16 ZAL 106.94 ZAP 146.83 (T8 183.76 ZAE 171.06 ETE 345.42 ZAC 87.30 ETC 235.83 CLP 148.98

OLA 31.79 RAL 168.48 RAD 6587.5 VEL 11.576 PTH 2.02 VMP 4.675 DpA -6.71 RAP 190.42 ECC 1.2075

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

3810.36 -24.61 155.50 30.86 89.21 12 22 39 3210.4 -27.21 147.51

3033.49 -24.59 99.46 30.65 69.20 16 6 5 2453.5 -27.20 91.49

3810.36 -24.61 155.50 30.88 69.21 12 22 39 3210.4 -27.21 147.51

3053.49 -24.59 99.48 30.65 69.20 16 6 5 2453.5 -27.20 91.49

2657.02 -32.41 71.85 33.43 78.49 18 7 22 2057.0 -33.66 62.64

3254.83 -17.25 111.15 27.13 80,02 15 4 41 2854,8 -21.11 104,14

M|D-COUR$( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3827.4 STeM 493.4 863 1222.5 ST 940.6 SR 90.7 SS 1101.5

flRT -.9707 RRF .9902 RTF -.9530 CRT -.9946 CRS -.7249 C_T .6583

SGB 3859.1 R23 -.2873 R13 .9§40 LSA 1325.6 MSA 590.7 SSA 4.1

_k;l 3857.3 SG2 117.7 THA 172.86 ELI 944.9 EL2 9.3 ALF 174.52

LAUNCH DATE MOV 10 1964 FLIGHT TIM( 240.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC C(_iIC

RL 148.13 LAL .00 47.84 VL

RP 233.60 LAp .16

RC 209.011GL 26.55

PLANETOCENTRIC CONIC

C3 12.739 VHL 3.389

LNCH AZMTH LNCH TIME L-| TIME INJ LAT

70.77 10 54 27 3895.64 --28.01

109.23 15 44 9 2972.57 -26.00

70.77 10 54 27 3895.64 -26.01

109.23 15 44 9 2972.57 -26.00

110.00 16 28 52 2835.94 -29.24

110.00 15 8 55 3080.28 -22.86

DIFFERENTIAL CORRECTIOiS

TOE .1909 TRA-1.4834 TC3 3.4502 9AU .5998

ROE .0036 RRA .1929RC3 -.708§ FAU .24721

FDE .9765 FRA 4.401i FC-10.7999 9SP 12950

BDE .1910 8RA 1.4959 8C3 3.5218 FSP 4036

DISTANCE 560.524

LOt. 33.178 GAL -2.42 AZI. 87.24 HCA

LOP 224.28 VP 21.075 GAP 4.79 AZP 92.75 TAL

GP -4.18 ZAL 106.20 ZAP 147.70 ET8 185.17 ZAI[

EARTH TO MARS

176.84 SMA 192.03 ECC .23230 INC 2.7561 vl 30.080

347.09 TAp 163.73 RCA 147.42 APO 236.63 V2 23.517

171.80 ETE 338.78 ZAC 86.29 ETC 255.82 CLP 147.94

DLA 33.77 RAL 169.02 RAD 6587.5 VEL 11.561 PTH

INJ LONG INJ RT ASC 1.NJ AZMTH

162.68 32.18 67.65

93.89 32.18 67.64

162.68 32.18 67.65

93.89 32.18 67.84

84.61 33.54 71.44

100.72 30.62 83.86

MID-COURSE EXECUTION ACCURACY

$GT 3790.4 $GR 627.1 9G3 1277.2

RflT -.9710 RRF .9951RTF -.9531

S¢,6 3841.9 R23 -.2852 R13 .9549

SGl 3839.0 SG2 148.1 THA 170.88

2.03 VHP 4.578 DpA -7.62 RAp 189.95 ECC 1.2097

INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

11 59 23 3293.6 -28.80 154.63

16 33 42 2372.6 -28.80 85.86

11 59 23 3295.8 -28,80 154.63

16 33 42 2372.6 -28.80 85,86

17 16 8 2235.9 -31.49 76.13

16 0 15 2480.3 -26.18 93.13

ORBIT DETERMINATION ACCURACY

ST 915.4 SR 113.0 SS 1193.0

CRT -.9229 CRS -.8792 CST .6289

LSA 1374.5 MSA 620.1 SSA 2.9

EL1 921.4 [L2 43.2 ALF 173.49

LAUNCH bATE MOV 10 1954

HELIOCENTRIC CONIC

RL 146.13 LAL .00

RP 233.44 LAP .13

RC 211.104 GL 29.94

PLAMETOCENTRIC CONIC

C3 13.232 VHL 3.638

LNCH AZMTH LNCH TIME

65.13 10 28 7

114.87 16 21 40

65.13 10 28 7

114.87 16 2"1 40

6$.13 10 28 7

114.87 16 21 40

FLIGHT TIME 242.00 ARRIVAL DATE JUL tO 1965

OISTANCE 564.226 EARTH TO MARS

LCA. 47.64 VL 33.157 GAL -2.36 AZL 86.86 HCA 177.63 6MA 191.64 ECCr.23057 INC 3.1339 vl 30.080

LOP 225.28 VP 21.064 GAP 4.39 AZP 93.14 TAL 347.35 TAp 164.98 RCA 147.45 APO 235.83 V2 23.553

GP -6.08 ZAL 105.29 ZAP 146.37 ET$ 187.71 2AE 171.89 ETE 321.33 ZAC 84.44 ETC 255.78 CLP 146.66

OLA 36.99 RAL 170.42 RAD 8567.5 VEL 11.802 PTH 2.03 VHp 4.492 DpA -9.29 RAP 189.07 ECC 1.2178

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3999.77 -28.10 171.94 35.30 64.88 11 34 47 3399.8 -31.23 163.89

2884.78 -28.09 87.96 35.29 64.87 17 9 45 2284.8 -31.22 79.91

3999.77 -28.10 171.94 35.30 64.88 11 34 47 3399.8 -31.23 163.89

2884.78 -28.09 87.96 35.29 64.87 17 9 45 2284.8 -31.22 79.91

3999.77 -28.10 171.94 35.30 64.88 11 34 47 3399.8 -31.23 163.89

2884.78 -28.09 67.96 35.29 64.87 17 9 45 2284.8 -31.22 79.91

DIFFERENTIAL CCRRECTION8

TOE .1877 TRA-1.4133 TC3 3.4088 BAU .6269

ROE .0330 RRA .2642 RC3 -.9697 FAU .26295

FOE 1.2013 FRA 4.4603 FC-17.2044 BSP 11979

80E .1906 8flA 1.4378 BC3 3.3440 FSP 3912

LAUNCH DATE NOV 10 1964

HELIOCENTRIC C(_41C

RL 148.13 LAL .00

RP 233.07 LAp .10

RC 213.179 GL 37.33

PLAN(TO((NTMIC CONZC

C3 15.112 VML 3.887

LNCH AZMTH LNCH TIME

55.32 10 0 27

124.68 "_7 23 39

35.32 10 0 27

124.66 17 23 39

55.32 10 O 27

124.68 17 23 39

DIFF(REMTIAL CCRR(CTION9

TO( .1483 TRA-1.3897

flOE .1304 RRA .4629

FOE 1.8072 FRA 4,7294

ODE .1976 8RA 1.4648

MID-COURSE EXECUTION ACCURACY

SGT 3742.4 $GR 878.5 SG3 1331.8

RRT -.9691RRF .9977 RTF -.9533

S_8 3844.1 R23 -.2872 R13 .9570

S_1 3838.3 9G2 211.3 THA 167.|4

FLIGHT TIM( 244.00 ARRIVAL DATE JUL

DISTANCE 567,939 EARTH TO MARS

LOt. 47.64 VL 33.137 GAL -2.30 AZL 85.92 I'_A 178.63 SMA 191.27 ECC .22893 INC 4.0762 Vl

LOP 228.27 VP 21.095 GAP 4.0t AZP 94.08 TAL 347.60 TAP 166.23 RCA 147.48 APO 238.06 V2

GP -10.62 ZAL 103.75 ZAP 144.25 (T$ 193.60 Z/dE 169.22 ETE 297.34 ZAC 79.93 ETC 255.63 CLP

DLA 43.62 RAL 174.72 RAD 6567.6 VEL 11.683 PTH 2.05 VHP 4.452 DPA -13.34 RAP 186.93 ECC

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM lNJ 2 LAT 1NJ

4155.30 -31.65 187.36 44.43 58.26 11 9 43

2787.82 -31.64 81.96 44.42 58.25 18 10 T

4155.30 -31.65 167.36 44.43 58.26 11 9 43

2787.82 -31.64 81.98 44.42 58.2§ 18 10 7

4155.30 -31.65 187.36 44.43 58.26 11 9 43

2787.82 -31.64 81.96 44.42 58.2§ 18 10 7

MID-COURSE EXECUTION ACCURACY

TC3 2.9460 BAU .6627 $GT 3646.8 SGR 1477.7 SG3 1349.8

RC3-1.4429 FAu .26985 RRT -.9638 RRF .9989 RTF -.9808

FC-15.4477 BSP 12311 8GB 3934.9 R23 -.2742 R13 .9616

BC3 3.2804 FSP 3960 $61 3917.7 SG2 366.7 THA 158.47

ORBIT DETERMINATION ACCURACY

3T 890.0 SR 166.1 SS 1268.6

CRT -.7907 CRS -.9557 CST .5757

LSA 1412.8 MSA 658.0 SSA 1.9

EL1 899.7 EL2 100.6 ALF 171.30

12 1963

30.080

23.593

145.66

1.2487

2 LONG

3553.3 -35.59 179.41

2187.8 -35.38 74.01

3555.3 -33.59 179.41

2187.8 -35.38 74.01

3555.3 -35.59 179.41

2187.8 -35.58 74.01

ORBIT DETERMINATION ACCURACY

ST 879.3 SR 343.6 SS 1517.6

CRT -.6629 CRS -.9892 CST .5459

LSA 1646.9 MSA 694.1 SSA .9

EL1 910.7 EL2 248.4 ALF 164.28
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .DO

RP 232.32 LAP .03

RC 217.275 GL -29.05

PLANETOCENTRIC CONIC

C3 12.405 VHL 3.522

LNCH AZMTH LNCH TIME

29.99 13 19 36

29.99 0 12 49

39.99 13 59 0

39.99 0 24 22

49.99 14 46 22

49.99 0 39 1

FLIGHT TIME 248.00

DISTANCE 575.403

LOL 47.64 VL 53.100 GAL -2.20 AZL 92.96 HCA 180.64 SNA

LOP 228.27 Vp 21.122 GAP 3.26 AZP 87.04 TAL 348.04 TAp

Gp 22.73 ZAL 104.15 ZAP 137.25 ETS 151.46 ZAE 156.02 ETE

ARRIVAL DATE JUL 16 196S

EARTH TO MARS

190.59 ECC .225g0 INC 2.gOOD Vl 30.080

168.68 RCA 147.53 APO 233.64 v2 25.670

83.22 ZAC 112.28 ETC 254.69 CLP 142.77

DLA -17.00 RAL 145.16 RAD 6567.5 VEL 11.567 PTH 2.02 VHp

L-I TIME INJ LAT |NJ LONG INJ RT ASC [NJ AZMTH ]NJ TIME

2680.93 -16.60 81.35 342.18 152.67 14 4 16

5983.20 48.53 273.24 550.22 41.64 1 50 52

2607.53 -13.78 76.55 346.96 144.38 14 42 28

5961.68 44.57 275.79 355.57 52.57 2 2 3

2494.79 -10.46 89.25 551.08 136.71 15 28 1

5928.01 40.18 ZT8.OT 559.39 61.94 2 16 9

DIFFERENTIAL C4:RRECTIONS

TOE 1.4454 TRA -.9131TC3 4.0316 BAU .9505

ROE 1.1839 RRA -.2304

F0£-5.9098 FRA 1.0013

DOE 1.$668 BRA .9434

MID-COURSE (XECUTIOi ACCURACy

SGT 4000.2 SGR 3478.2 SG3 1508.4

RC3 4,0758 FAU .29440 RRT .9546 RRF ".9999 flTF -.9498

FC-20.3461BSP 8051 SGB 5300.9 R23 -.1877 R13 -.9822

8C3 5.7315 FSP 1SSO SG1 SZ41.e Si;2 790.6 THA 40.82

FLIGHT T|NE 250.00

DISTANCE 579.165

LOL 47.64 VL 33.062 GAL -2.14 AZL 90.01HCA 181.64 SMA

LOP 229.28 yp 21.139 GAP 2.89 AZP 69.99 TAt. 348.27 TAP

GP 9.52 ZAL 105.37 ZAP 141.25 ITS 166.46 ZN[ 169.21ETE

OLA 10.19 RAL 155.08 RAD 6567.5 VEL 11.444 PTH 1.99 VHp

L-| TIM( INJ LAT |NJ LEVi; |NJ RT ASC |NJ AZMTH |NJ TIME

2375.14 -23.11 51.92 7.99 106.$3 17 44 37

4376.10 5.69 181.83 5.22 62.21 8 55 20

2095.52 -24.01 31.11 7.67 108.36 19 S 22

4129.95 6.52 163.25 4.77 60.76 IO 7 32

1847.10 -26.40 11.19 6.69 112.55 20 21 55

3952.14 9.70 I49.4$ 3.44 56.8I l| 1 21

M|D-COURSE ExECuT|(_I ACCURACY

SGT 3588.7 SCA 1227.4 SG5 IS70.7

RRT .9493 RRF -.9999 RTF -.9500

SG8 3792.8 R23 -.2815 R13 -.9594

SGI 3775.0 SG2 366.7 THA I8.16

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CCNIC

RL 148.13 LAL .00

NP 231.95 LAP .00

RC 219.293 &L -.16

PLAN(TOCENTRIC CONIC

C3 9.584 VHL 3.099

LNCH AZMTH LNCH T|ME

90.00 17 5 2

90.00 • 42 24

lOO.OO 18 31 25

100.00 8 56 42

110.00 19 51 8

110.00 9 55 29

DIFFERENTIAL C(:IRR(CTIQNS

TOE .5045 TRA-1.2132 TC3 4.2123 BAU .5867

ROE .1217 RRA -.2503 RC3 1.7943 FAU .29412

FOE-1.889_ FRA 3.7749 FC-25.5574 8SP 12724

BDE .5191 8RA 1.2380 8C3 4.5786 FSP A899

4.580 OpA 17.31 RAp 200.27 ECC 1.2042

PO CST TIM INJ 2 LAT INJ Z LONG

2080.9 -9.46 78.05

5283.2 42.31 266.47

2007.5 -7.24 72.28

5261.7 39.39 267.98

1698.8 -4.60 64.18

5228.0 36.08 267.75

ORBIT DETERMINATION ACCURACY

ST 2395.5 SR 1931.5 SS 3813.7

CRT .9906 CRS 1.0000 CST .9897

LSA 4591.4 MSA 296.2 SSA .5

EL1 3070.4 EL2 203.6 ALF 36.82

ARRIVAL DATE JUL 18 1965

EARTH TO MARS

190.27 ECC .22449 INC .OOOO Vl 30.080

169.91 RCA 147.$6 APO 232.99 V2 23.709

80.52 ZAC 99.50 ETC 255.65 CLP 142.25

4.154 OpA 5.14 RAP 195.00 ECC 1.1577

PO CST TIM INJ 2 LAT INJ 2 LONG

1775.1 -20.59 44.15

3775.1 1.93 175.18

1496.5 -21.28 23.38

3530.0 2.55 156.72

1247.1 -23.11 3.58

3352.I 4.27 142.17

ORBIT DETERMINATION ACCURACY

ST 1160.4 SR 267.9 SS 1356.8

CRT .9958 CRS .9990 CST .9976

LSA 1804.2 MSA 62.1 3SA 11.2

EL1 1190.7 EL2 24.0 ALF 12.95

LAUNCH DATE NOV 10 1964 FLIGHT TIME 252.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .DO

RP 231.57 LAp -.03

RC 221.297 GL 7.44

PLANETOCENTRIC CONIC

C3 9.591YHL 3.097

LNCH AZMTH LNCH TIME

90.00 16 10 38

gO.D0 8 56 31

100.00 17 42 2

100.00 10 ? 46

110.00 19 12 28

119.00 10 53 49

DISTANCE 582.934 EARTH TO MAR3

LOL 47.64 VL 33.066 GAL -2.10 AZL 89.30 HCA 182.65 SMA 189.98 ECC .22318 INC .709_ vl 30.080

LOP 250.29 Vp 21.157 GAP 2.53 AZP 90.69 TA L 348.47 TAp 171.12 RCA 147.58 APO 232.37 V2 23.748

GP 6.07 ZAL 105.02 ZAP 140.71 ETS 171.06 ZA( 172.75 IT( 86.67 ZAC _6.11 (TC 255.78 CLP 141.11

DLA 17.41RAL 157.55 RAD 6567.3 VEL 11.445 PTH 1.99 VHP 4.029 DpA 2.06 RAp 193.44 ECC 1.1578

L-I TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO C$T TIM IMJ 2 LAT INJ 2 LONG

L_828.24 °26.99 69.41 12,89 98.91 16 54 24 2028.2 -25.48 61.07

4123.27 -2.44 167.70 8.61 61.78 lO 5 14 3523.3 -6.19 161.03

2333.37 -25.09 47.51 12.68 100.67 18 20 55 1733.4 -26.53 39.15

3993.37 -1.45 130.26 8.07 60.14 11 12 39 5293.4 -5.42 143.71

2050.44 -30.92 25.27 11.92 105.36 19 46 38 1450.4 -28.51 16.90

3749.06 1.00 I37.77 6.52 55.85 11 56 18 3149.1 -3.49 131.57

DIFFERENTIAL CCRRECTIONS

TOE .3235 TRA-1.2315 TC3 3.9574 8AU .5264

ROE .0340 RRA -.1668 RC3 1.0931 FAU .30134

FOE -.5138 FRA 4.4904 FC-27.2005 DSP 12960

DOE .3253 9RA 1.2427 DC3 4.1056 FSP 5752

MID-COURSE EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

S4;T 3473.9 SGR 752.8 SG3 1640.6 ST 936.4 SR 117.3 83 983.4

RRT .9440 RRF -.9989 RTF -.9498 CRT .9883 CRS .9754 CST .9364

S¢,8 3554.5 R23 -.2966 R13 -.9541 LSA 1341.3 MSA 241.9 SSA 6.5

SGI 3546.2 SG2 243.4 THA 11.62 ELI 943.5 EL2 17.8 ALF 7.06

LAUNCH DATE NOV 10 1964 FLIGHT TIM( 254.00 ARRIVAL DATE JUt. 22 1965

HELIOCENTRIC C(_IIC

RL 148.13 LAL .00

RP 231.20 LAP -.06

tic 223.281 GL 10.R7

PLANETOCENTRIC C(_/|C

C3 9.629 VHL 3.103

LNCN AZMTH LNCH TIN(

90.00 15 36 25

90.00 9 36 28

100.00 17 13 30

100.00 10 44 4

110.00 16 50 55

110.00 11 23 8

DIFFERENTIAL CCRRECTIONS

TOE .3027 TRA-t.1583 TC3 4.0162 8AU .5281

ROE .0273 RRA -.1085 tiC3 .R354 FAU .32798

FOE -.3255 FRA 4.4965 FC-29.4892 BSIP 11502

DOE .3039 BRA 1.1634 8C3 4.1022 FSP 5496

DISTANCE 586.716 EARTH TO MARS

LOt. 47.64 VL 33.050 GAL °2.05 AZL 88.98 HCA 183.$6 SMA 189.69 ECC .22189 INC .9989 V1 30.080

LOP 231.30 VP 21.177 GAP 2.17 AZP 91.01 TAL 348.67 TAP 172.33 RCA 147.60 APO 231.79 V2 23.788

f,p 4.50 zAt. 104.49 ZAP 139.46 ITS 173.22 zAE 174.21 ETE 99.65 ZAC 94.53 ETC 255.82 CLP 139.67

DLA 20.75 RAL 158.52 flAO 6567.) VEL 11.446 PTH 1.99 VHP 3.933 DpA .72 RAP 192.60 ECC 1.1585

L-I TINS INJ LAT IMJ LUNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2763.64 -28.04 79.18 15.15 94.15 I6 24 29 2163.6 -27.17 ?0.62

3989.41 -6.71 160.IS 10.35 62.42 10 42 57 3359.4 -10.35 153.40

2457.04 -29.32 56.49 I5.OZ 96.I0 17 54 27 1857.0 -25.17 47.88

3771.24 -5.56 143.53 9.93 60.59 11 46 55 3171.2 -9.45 135.89

2152.27 -32.52 32.78 14.46 101.18 19 26 47 1552.3 -30.63 24.06

3648.78 -2.83 152.54 8.22 55.92 12 23 57 3048.8 -7.28 126.29

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3428.5 $GR 553.4 SG3 I758.2 ST $85.1 SR 83.1 SS 946.3

RRT .9374 RRF -.9964 RTF -.9496 CRT .9944 CRS .9070 ;ST .8912

S_ 3474.5 R23 -.2969 R13 -.9522 LSA 1254.7 MSA 302.5 SSA 7.9

S_1 3459.I SGZ 193.9 THA 8.79 EL1 891.9 EL2 6.7 ALF 5.32
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOl_. 1o 1964)

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP Z3D.82 LAP -.I0

RC 225.247 GL 12.84

PLANETOCENTRIC CONIC

C3 9.629 VHL 3.103

LNCH AZMTH LNCH TIME

90.00 15 13 8

90.00 10 3 16

100.00 16 53 21

100.00 11 7 44

110.00 18 36 11

110.00 11 41 23

FLIGHT TIME 256.00 ARRIVAL DATE JUL 24 1985

DISTANCE 390.509 EARTH TO MARS

LOL 47.64 VL 33.033 GAL -2.01 AZL 88.80 HCA 184.68 SMA 169.43 ECC .22070 INC 1.1962 Vl 30.080

LOP 232.32 VP 21.198 GAP 1.83 AZP 91.19 TAL 348.85 TAp 173.53 RCA 147.62 APO 231.23 V2 23.827

GP 3.61 ZAL 104.02 ZAP 138.46 ETS 174.46 ZAE 174.59 ETE 116.34 ZAC 93.60 (TC 253.84 CLP 138.59

OLA 22.70 RAL 158.96 RAD 6567.3 VEL 11.446 PTH 1.99 VHP 3.846 DPA .02 RAP 191.98 ECC 1.1|85

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2854.02 -28.31 83.77 16.29 90.84 16 2 42 2234.0 -27.89 77.13

3899.04 -9.52 153.03 11.74 63.21 11 8 15 3299.0 -13.04 148._2

2337.32 -29.73 62.42 16.24 93.01 17 33 38 1937.3 -29.02 33.89

3690.97 -8.24 139.06 11.03 61.16 12 9 lfi 3031.0 -12.02 132.31

2213.60 -33.23 37.57 15.82 98.43 19 13 7 1613.8 -31.73 28.67

3583.45 -5.24 129.22 9.21 56.17 12 41 9 2985.5 -S.83 122.90

DIFFERENTIAL CORRECTIONS

TDE .2383 TRA-1.1487 TC3 3.7756 BAU .4933

ROE .0208 RRA -.O834 RC3 .6580 FAU .33454

FOE .1356 FRA 4.8841FC-30.0790 BSP 11763

80[ .2392 ORA 1.1517 DC3 3.8325 FSP 6137

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .DO

RP 230.43 LAp -.13

RC 227,193 GL 14.13

PLANETOCENTRIC CONIC

C3 9.605 VHL 3.099

LNCH AZIdTH LNCH TIME

90.00 14 56 20

90.00 10 23 35

100.00 18 37 31

100.00 11 25 3

110.00 18 24 57

110.00 11 54 9

DIFFERENTIAL CORRECTIONS

TOE .2216 TRA-1.1025 TC3 3.6801 OAU .4781

ROE .0238 RRA -.0627 RC3 .5636 FAU .33058

FOE .3117 FRA 5.0311 FC-31.5981 BSP 11179

BDE .2228 BRA 1.1043 8C3 3.7230 FSP 6334

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 3312.0 SGR 442.8 SG3 1820.7 ST 821.1 SR 64.3 SS 995.7

RRT .$236 RRF-.9907 RTF -.9471 CRT .9907 CRS .7480 CST .7935

SG8 3341.5 R23 -.2953 R13 -.9490 LSA 1226.3 MSA 407.2 SSA 7.7

SG1 3337.4 SG2 166.4 THA 7.07 ELI 823.6 EL2 8.7 ALF 4.44

FLIGHT TIN( 258.00 ARRIVAL DATE JUL 26 1965

DISTANCE 594.314 EARTH TO MARS

LOt. 47.64 VL 33.021 GAL -1.97 AZL 88.69 HCA 183.70 SMA 189.17 ECC .21958 INC 1.3109 vl 30.080

LOP 233.33 VP 21.221 GAP 1.48 AZP 91.31 TAL 349.02 TAP 174.72 RCA 147.64 APO 230.71 V2 23.867

GP 3.03 ZAL 103.60 ZAP 137.18 (TS 173.28 zAE 174.20 ETE 131.93 ZAC 92.97 ETC 255.85 CLP 137.26

DLA 24.02 RAL 159.13 RAO 6567.3 VEL 11.445 pTH

L-I TIME INJ LAT

2922.47 -28.27

3829.63 -11.62

2596.23 -29.88

3631.10 -10.19

2280.14 -33.64

3339.96 -6.g6

1.99 VHP 3.765 DpA -.38 RAp 191.46 ECC 1.1381

INJ tONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90,78 16,87 88.33 15 45 3 2322.5 -28.20 82.11

151.02 12.53 64.00 11 27 25 3229.6 -13.03 143.99

66.79 16.89 90.71 17 20 48 1996.2 -29.47 58.01

135.88 11.76 61.74 12 25 36 3031.1 -13.89 128.84

40.99 16.61 96.45 19 2 37 1660.1 -32.39 31.96

126.62 9.82 56.45 12 53 9 2940.0 -11.32 120.44

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3217.2 SGR 374.3 SG3 1907.9 ST 787.8 SR 59.1 S. 1029.2

RRT .9120 RRF -.9812 RTF -.9454 CRT .9496 CRS .3193 CST .7419

SGB 3236.9 R23 -.2853 R13 -.9468 LSA 1217.4 MSA 448.6 SSA 8.7

SG1 3235.3 SG2 152.7 THA 6.07 ELI 789.8 EL2 18.5 ALF 4.08

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .0O

RP 230.05 LAP -.18

RC 229.120 GL 15.05

PLANETOCENTRIC CONIC

C3 9.568 VHL 3.093

LNCH AZMTH LNCH TIME

90.00 14 40 8

90.00 10 40 19

100.00 16 24 18

100.00 11 36 50

110.00 18 15 SO

110.00 12 3 47

PLIGHT Tit, q[ 260.00 ARRIVAL DATE JUL 28 1965

DISTANCE 598.130 EARTH TO MARS

LOt. 47.64 VL 33.007 GAL -1.96 AZL 88.80 HCA 186.72 SMA 188.93 ECC .21849 INC 1.3918 vl 30.080

LOP 234.36 VP 21.243 GAP 1.14 AZP 91.39 TAL 549.18 TAp 175.90 RCA 147.65 APO 230.21 V2 23.907

GP 2.63 ZAL 103.22 ZAP 135.83 ETS 175.85 ZAE 175.32 ETE 143.78 ZAC 92.50 ETC 255.87 CLP 135.88

DLA 25.00 RAL 159.22 RAD 8567.3 VEL 11.444 PTH 1.99 VHP 3.688 DPA -.60 RAp 190.98 ECC 1.1375

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2978.89 -28.09 94.88 17.15 86.28 15 29 47 2378.7 -28.31 86.22

3771.86 -13.32 147.63 13.09 64.78 11 43 11 3171.9 -16.61 140.49

2642.87 -29.87 70.26 17.23 88.89 17 8 21 2042.9 -29.71 61.46

3382.91 -11.73 132.93 12.27 62.31 12 38 33 2982.9 -15.34 126.01

2293.90 -33.87 43.60 17.08 94.92 18 54 4 1693.9 -32.82 34.32

3504.65 -8.23 124.94 10.21 56.72 13 2 12 2904.6 -12.60 116.51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1991 TRA-l.0671TC3 3.5201BAU .4548 SGT 3104.0 S_ 328.9 SG3 1991.8 ST 753.9 SR 60.1 SS 1076.8

ROE .0277 RflA -.0484 RC3 .5002 FAU .36486 RRT .6699 flRF -.9663 RTF -.9415 CRT .8607 CRS .2635 CST .7038

FOE .4937 FRA 5.2116 FC-35.0150 BSP 10873 SGB 3121.4 R23 -.2773 RI3 -.9428 LSA 1228.1NSA 472.6 SSA 9.8

DOE .2011BRA 1.0682 BC3 3.5555 FSP 6625 9G1 3117.8 SG2 149.4 THA 5.40 ELI 755.7 EL2 30.5 ALF 3.93

LAU_ICH DATE NOV 10 1964 FLIGHT TIM( 262.00 ARRIVAL DATE JUL 30 1963

HELIOCENTRIC CONIC DISTANCE 601.956 EARTH TO MARS

RL 148.13 LAL .DO LOL 47.64 VL 32.995 GAL -1.90 AZL 88.54 HCA 187.75 SMA 188.71 ECC .21748 INC 1.4533 vl 30.080

RP 229.67 LAP -.20 LOP 235.38 VP 21.271 GAP .81 AZP 91:44 TAL 349.33 TAP' 177.07 RCA 147.67 APO 229.75 V2 23.948

RC 231.027 GL 15.76 GP 2.33 ZAL 102.88 ZAP 134.44 ETS 176.23 ZAE 172.14 ETE 152.06 ZAC 92.13 ETC 255.88 CLP 134.49

PLANETOCEJ4TRIC CONIC

C3 9.522 VHL 3.088 DLA 25.77 RAL 159.21 MAD 6567.3 VEL 11.442 PTH 1.98 VHp 3.613 DPA -.71 RAP 190.51ECC 1.1567

LNCH AZI4TH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZldTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 25 28 3027.77 -27.82 98.45 17.24 84.51 15 15 56 2427.8 -28.29 89.81

90.00 10 54 57 3720.90 -14.78 144.59 13.51 65.57 11 56 58 3120.9 -17.96 137.36

IOO.OO 16 12 46 2681.85 -29.79 73.15 17.40 87.37 16 37 28 2081.8 -29.83 64.33

100.00 11 50 20 3542.06 -13.01 130.37 12.63 62.85 12 49 22 2942.1 -16.55 123.57

110.00 18 8 8 2320.88 -34.01 45.69 17.35 93.68 18 46 49 1720.9 -33.12 36.57

110.00 12 11 27 3475.79 -9.33 123.40 10.47 56.97 13 9 23 2875.8 -13.64 116.92

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1823 TRA-1.0284 TC3 5.3471BAU .4300 SGT 2979.5 _ 298.2 $G3 2074.2 ST 723.4 SR 64.7 $8 1132.4

ROE .0322 RRA -.0376 RC3 .4562 FAU .37829 RRT .8635 RRF -.9458 RTF -.9374 CRT .761( CRS .0371 CST .6636

FDE .6734 PRA 5.4054 FC-34.3943 9SP 10535 S_ 2994.4 R23 -.2662 R13 -.9386 LSA 12S1._ MSA 493.6 SSA 10.7

BO( .1853 BRA 1.029| BC3 3.3731FSP 6973 SG1 29g0.7 SG2 149.8 THA 4.g3 EL1 725.1 EL2 41.8 ALP 3.91
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 10 1964 FLIGHT TIN( 264.00 ARRIVAL DATE AUG ; 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 228.28 LAp -.23

RC 232.913 GL 16.32

PLANE TOCENTRIC CONIC

C3 9.472 VHL 3.078

LNCH AZNTH LNCH TIME

90.00 14 11 38

90.00 11 8 25

1OD.00 16 2 24

100.00 12 D 20

110.00 18 1 26

110.00 12 17 47

DIFFERENTIAL CQRRECTI(_I$

TOE .1T69

RDE .0366

FOE .8521

BO( .180?

DISTANCE 605.800

LOL 47.64 VL 52.983 GAL -1.87 AZL 88.50 HCA 188.78 SMA

LOP 256.41 VP 21.298 GAP .49 AZP 91.49 TAL 349.46 TAp

GP 2.10 ZAL 102.57 ZAP 133.00 ETS 176.61 ZAE 170.76 ETE

EARTH TO MARS

188.50 ECC .21653 INC 1,5032 Vl 30.080

178.24 RCA 147.68 APO 229.31V2 23.988

157.79 ZAC 91.82 ETC 255.89 CLP 133.04

DLA 26.39 RAL 159.17 RAD 6567.3 VEL 11.439 PTH 1.98 VHp 3.542 DpA -.75 RAP 190.04 ECC 1.1559

L-i TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3072.79 -27.49 101.70 17.21 82.91 15 2 51 2472.8 -28.18 93.10

3673.82 -16.09 141.75 13.85 66.38 12 9 39 3073.8 -19.14 134.41

2715.72 -29.65 75.66 17.45 86.05 16 47 40 2115.7 -29.89 66.86

3306.13 -14.11 128.48 12.89 63.37 12 58 46 2906.1 -17.58 121.40

2343.26 -34.09 47.44 17.51 92.66 18 40 29 1743.3 -53.55 38.27

3451.35 -10.26 122.08 10.64 57.21 13 15 19 2851.4 -14.51 115.56

MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TRA -.9621 TC3 3.1931BAu .4079 $GT 2852.5 SGR 277.4 SG3 2158.3 ST 697.7 SR 71.4 SS 1192.7

RRA -.0_6 RC$ .4230 FAU .39167 RRT .8381RRF -.9204 RTF -.9344 CRT .6907 CRS -.1379 CST .6098

FRA 3.8104 FC-35.7981 BDP 995? _ 2868.0 R23 -.2477 R13 -.9355 LSA 1282.5 MSA 519.1 SSA 11.2

8flA .8825 KS 3.2213 FSP T338 $61 2862.0 SGZ 150.8 THA 4.67 EL1 699.5 EL2 51.5 ALF 4.06

LAUkiCM DATE NOV 10 1964 FLIGHT TIM( 266.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC C(_IC OISTAHC( 609.631

RL 148.13 LAL .00 LOL 47.64 VL 32.971 GAL -1.84 AZL 88.46 HCA

RP 228.89 LAP -.26 LOP 237.44 VF 21.326 GAP .1T AZP 91.52 TAL

RC 234.776 GL 16.776p 1.92 ZAL 102.28 ZAP 131.52 ETS 176.86 ZAE

PLAN(TOC(NTRIC CONIC

C3 9.422 VHL 3.069 DLA 26.90 RAL 159.tl RAD 6567.3 VEL 11.437 PTH 1.98 VHP 3.474 DPA

LNCH AZNTH LNCH TIN( L-I TIME INJ bAT INJ LONG |HJ RT ASC INJ AZNTH INJ TIME

90.00 13 58 13 3115.74 -27.09 104.78 17.11 81.42 14 50 9

90.00 11 2t 20 3628.78 -17.29 139.00 14.14 67.22 12 21 48

100.00 15 32 57 2?45.89 -29.49 77.89 17.44 84.89 16 38 43

100.00 12 9 17 3473.87 -15.09 126.58 13.10 63.89 13 7 11

110.O0 17 55 33 2362.25 -34.14 48.92 17.60 91.78 18 34 55

110.OO 12 23 10 3430.27 -11.03 120.94 10.76 57.44 13 20 20

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .172T TRA -.9364 TC3 3.0131 BAU .3629 $GT 2714.3 $GR 263.5 963 2247.7

ROE .0421 RRA -.0229 RC3 .4036 FAU .40718 RRT .6045 RRF _.6911 RTF -.9287

FOE .9748 FRA 5.7708 FC-37.4151 BSP 9404 _ 2727.$ RZ3 -.2392 R13 -.9298

8OE .1778 8RA .9367 8C3 3.0403 FSP 7620 SG1 2722.7 862 157.2 THA 4.51

EARTH TO MARS

189.81 SNA 188.30 ECC .21563 INC 1.5394 vl 30.080

349.59 TAp 179.40 RCA 147.69 APO 228.90 V2 24.029

169.27 ETE 161.85 ZAC 91.54 ETC 255.91 CLP 131.55

-.72 RAp 189.55 ECC 1.1551

PO CST TIM INJ 2 LAT INJ 2 LONG

2515.7 -28.00 96.23

3028.8 -20.23 131.56

2145.9 -29.89 69.11

2873.9 -18.48 119.43

1762.2 -33.52 59.73

2830.3 -15.25 114.58

ORBIT DETERMINATION ACCURACY

ST 672.9 SR 80.3 SS 1234.6

CRT .6332 CRS -.2603 CST .5717

LSA 1305.6 MSA 528.0 $SA 12.3

EL1 674.9 EL2 62.0 ALF 4.36

LAUNCH DATE NOV 10 1964 FLIGHT TIME 266.00 ARRIVAL DATE AUG 5 1965

MELIO¢ENTRIC CONIC DISTANCE 613.513

RL 148.13 LAb .DO LOt. 47.64 VL 32.960 GAL -1.82 AZL 88.45 HCA 190.85 SMA

RP 228.51 LAp -.3D LOP 238.48 VP 21.356 GAP -.15 AZP 91.54 TAL 349.70 TAp

tic 236.623 GL 17.15 GP 1.78 ZAL 102.05 ZAP 129.99 ET5 177.11 ZkE 167.67 (TE

PLAMETOA_(NTRIC CONIC

C3 9.371 VHL 3.061DLA 27.34 RAL 15g.03 RAD 6567.3 VEL 11.435 PTH

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT

90.OO 13 44 40 3158.67 -26.62

go. Do 11 34 19 3583.77 -16.46

100.00 15 44 11 2773.36 -29.31

IOO.OO 12 17 29 3444.31 -15.97

110.00 17 50 19 2378.66 -34.17

110.00 t2 27 50 3411.75 -11.71

DIFFERENTIAL C(:_RECTI(_A3

TOE .1703 TRA -.6901 TC3 2.8113 BAU .3556

ROE .0475 RRA -.0173 RC3 .3921 FAU .42197

FOE 1.1115 FRA 5.9531 FC-38.9828 6SP 884D

8OE .1768 8RA .8902 6C3 2.8385 FSP 7955

EARTH TO MARS

188.11 ECC .21478 INC 1.5701 vl 30.080

180.54 RCA 147.70 Apo 228.51 V2 24.070

164.81 ZAC g|.z8 ETC 255.92 CLP 130.01

1.98 VHP 3.40g DPA -.65 RAp 189.04 ECC 1.1542

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

107.83 16.94 79.96 14 37 18 2558.7 -27.75 99,34

136.21 14.42 66.14 12 34 3 2983.8 -21.27 128.66

79.91 17.38 83._4 16 30 24 2173.4 -29.85 71.15

124.82 13.27 64.39 13 14 53 2844.5 -19.28 117.6D

50.20 17.63 91.02 18 29 57 1778.7 -33.65 40.99

119.93 10.85 57.65 13 24 42 2811.8 -15.90 113.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2565.4 8GR 258.5 SG3 2336.5 ST 648.7 SR 89.6 SS 1283.9

RRT .7609 flRF -.6588 RTF -.9217 CRT .5985 CRS -.3534 CST .5272

SG8 2578.4 R23 -.2302 RI3 -.9228 LSA 1337.8 MSA 536.0 SSA 13.1

961 2573.1SG2 164.8 THA 4.45 EL1 651.0 EL2 71.5 ALF 4.78

LAUNCH DATE NOV 10 1964 FLIGHT TIN( 270.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC C(_41C DISTANCE 617.386

RL 148.13 LAL .O0 LOL 47.64 VL 32.950 GAL -1.79 AZL 88.40 HCA 191.89 SMA

RP 228.12 LAP -.33 LOP 239.52 VP 21.388 GAP -.46 AZP 91.36 TAL 349.60 TAp

RC 238.446 GL 17.48 GP 1.66 2AL 101.81ZAP 128.42 ETS 177.29 ZA( 166.01ETE

PLAN(TOC(NTRIC CONIC

C3 9.322 VHL 3.053 DLA 27.72 RAL 158.96 RAG 6567.3 VEL 11.433 PTH 1.98 VHP

LNCH AZNTH LNCH TINE L-I TIN( INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME

9D.00 13 30 16 "31_04e09 -26.04 111.03 16.72 78.45 14 23 4D

90.00 11 48 9 3536.31 -19.63 133.22 14.71 69.18 12 47 6

100.00 15 36 O 2798.73 -29.11 81.77 1_.29 82.88 16 22 39

100.00 12 25 6 3416.90 -16.77 123.16 13.43 64.88 13 22 3

110.00 17 45 38 2393.04 -34.18 51.32 17.64 90.36 16 25 31

110.00 12 31 57 3395.35 -12.31 119.04 10.91 57.85 13 28 33

DIFFERENTIAL CORRECTIONS MID-COuRSE EXECUTION ACCuRACy

TOE .1676 TRA -.8451 TC3 2.5782 BAU .3249 SGT 2405.6 $GR 235.6 963 2425.2

ROE .0525 RRA -.0127 tiC3 .3836 FAU .43641 RRT .7289 RRF -.6246 RTF -.9119

FOE 1.2533 FRA 6.1485 FC-40.5274 B9P 8276 SG8 2419.1 R23 -.2286 RI3 -.9132

80E .1756 BRA .6452 8C3 2.6066 FSP 8308 SG1 2412.8 962 174.5 THA 4.45

EARTH TO MARS

187.93 ECC .Z1399 INC 1.5955 vl 30.080

181.68 RCA 147.71 APO 228.14 V2 24.111

167.03 ZAC 91.05 ETC 255.94 CLP 128.44

3.347 DPA -.54 RAp 188.50 ECC 1.1534

PO CST TIM INJ 2 bAT INJ 2 LONG

2604.1 -27.37 102.62

zg36.3 -22.29 125.56

2198.7 -29.79 73.03

2816.9 -20.Ol 115.89

1793.0 -33.75 42.10

2795.4 -16.46 112.40

ORBIT DETERMINATION ACCURACY

ST 624.5 SR 99.2 SS 1336.6

CRT .5762 CRS -.4253 CST .4839

LSA 1377.1 MSA 538.6 6SA 14.0

ELl 627.1 EL2 80.7 ALF 5.32
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .DO

RP 227.75 LAP -.36

RC 240.246 GL 17,76

PLANETOCENTR I C CONIC

C3 9.276 VHL 3.046

LNCH AZMTH LNCH TIME

90.00 13 13 Xe

90.00 12 4 36

100.00 15 28 19

100.00 12 32 17

110.00 17 41 27

110.00 12 35 36

FL|GHT TIM( 272.00 ARRIVAL DATE AUG 9 1865

DISTANCE 621.269 EARTH TO MARS

LOt. 47.64 VL 32.941 GAL -1.77 AZL 68.38 HCA 192.93 SNA 187.76 ECC .21325 INC 1.6164 Vl 30.080

LOP 240.56 VP 21.418 GAP -.76 AZP 91.58 TAL 349.68 TAp 182.81 flCA 147.72 APO 227.80 vZ 24.152

GP 1.55 ZAL 101.61 ZAP 128.81 ET6 177.46 ZAE 164.28 ETE 168.75 ZAC 90.63 ETC 255.96 CLP 126.83

DLA 28.05 RAL 158.90 RAD 6567.3 VEL 11.431 PTH 1.98 VHp 3.288 OPA -.39 RAP 187.94 ECC 1.1527

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

3257.66 -25.25 114.76 16.42 76.74 14 7 36 2657.7 -26.83 106.45

3480.76 -20.94 129.67 15.05 70.49 13 2 37 2860.6 -23.41 121.87

2822.44 -28.90 83.50 17.19 81.99 16 15 21 2222.4 -29.70 74.79

3391.23 -17.50 121.63 13.57 65.37 13 28 48 2791.2 -20.68 114.28

2405.72 -34.18 52.31 17.64 89.77 18 21 33 1805.7 -33.84 43.08

3380.73 -12.83 118.23 10.97 56.04 13 31 58 2760.7 -16.96 111.56

01FFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .1703 TRA -.7958 TC3 2.3356 BAU .2934 $GT 2237.2 $GR 256.2 863 2515.9 ST 602.9 $R 109.2 SS 1379.3

ROE .0578 RRA -.0087 RC3 .3796 FAU .45175 RRT .6895 RRF -.7918 RTF -.8993 CRT .5771 CRS -.4759 CST .4326

FOE 1.3684 FRA 6.$243 FC-42.1629 6SP 7614 SG8 2251.8 R23 -.2313 R13 -.9006 LSA 1408.7 MSA 541.6 SSA 14.9

BOG .1799 BRA .7960 BC3 2.3662 FSP 8622 $61 2244.2 $62 185.0 THA 4.55 EL1 606.3 EL2 88.7 ALF 6.10

LAUNCH DATE NOV 10 1964

HELIOCENTRIC C(:JlIC

RL 146.13 LAL .00

RP 227.34 LAp -.39

RC 242.030 64. 18.00

PLANETOCENTRIC CONIC

CS 9.232 VHL 3.038

LNCH AZMTH LNCH TIME

89.04 12 SO 46

90.96 12 46 44

100.00 15 21 5

100.00 12 $9 6

110.00 17 37 44

110.00 12 38 66

DIFFERENTIAL CCRRECTIONS

TOE .1751 TRA -.7448 TC3 2.0737 6AU .2602

ROE .0631 RRA -.0052 RC3 .3788 FAU .48723

FOE 1.4754 FRA 6.4959 FC-43.8165 6SP 6897

BDE .1862 BflA .7449 BC3 2.1079 FSP 8930

PLIGHT TIME 274.00 ARRIVAL DATE AUG 11 1965

DISTANCE 625.163 EARTH TO MARS

LOL 47.64 VL 32.932 GAL -1.76 AZL 88.37 HCA 193.98 SMA 187.61 ECC .21256 INC 1.6342 vl $0.080

LOP 241.61 VP 21.451 GAP -1.06 AZ1P 91.59 TAL 349.96 TAP 183.93 RCA 147.73 APO 227.48 V2 24.193

GP 1.47 ZAL 101.44 ZAP 125.16 ETS 177.60 zA( 162.49 ETE 170.10 ZAC 90.61 ETC 255.98 CLP 125.17

OLA 28.33 RAL 156.85 RAD 6567.3 V[L 11.429 PTH 1.98 VHp 3.232 DPA -.22 RAp 187.35 ECC 1.1519

L-| T|14£ INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3394.18 -23.33 124.18 15.75 73,45 13 27 20 2794.2 -25.37 116.11

3342.42 -23.32 120.39 15.75 73.44 13 42 26 2742.4 -25.37 112.32

2844.79 -28.87 85.13 17.09 81.17 16 8 28 2244.8 -29.60 76.44

3367.04 -18.18 120.16 13.71 65.86 13 35 15 2767.0 -21.29 112.74

2416.93 -34.18 53.19 17.63 89.25 18 18 1 1816.9 -35.90 43.95

3567.66 -13.30 117.51 11.02 58.22 13 35 3 2767.7 -17.41 110.81

MIO-COURS[ EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 2060.1 SGR 259.3 SG3 2606.9 ST 582.8 8R 119.3 Ss 1418.5

RRT .6495 flRF -.7604 R1T -.8823 CRT .5921CRS -.5145 CST .3750

S_ 2076.3 923 -.2395 913 -.8642 LSA 1439.0 MSA 543.2 SSA 15.8

SGI 2067.0 $62 196.5 THA 4.72 ELI 587.2 EL2 95.4 ALF 7.10

LAUNCH OATE NOV 10 1964

HELIOCEMTRIC CONIC

RL 148.1S LAL .00

RP 226.95 LAP -.45

RC 243.792 GL 18.22

PLANETOCENTRIC CONIC

C3 9.190 VHL 3.032

LNCH AZMTH LNCH TIME

85.96 12 4 52

94.04 15 12 18

100.00 15 14 11

100.00 12 4S 41

110.00 17 34 26

110.00 12 41 5S

LOt-

LOP 242.66 VP 21.465 GAP -1.35 AZP 91.59,TAL 350.02 TAp 185.04 RCA 147.75 ApO 227.18 V2 24.235

_p 1.39 ZAL 101.30 ZAP 123.47 ETS 177.73 ZAE 160.65 ETE 171.19 ZAC 90.40 ETC 256.01 CLP 125.48

OLA 28.58 RAL 158.81 RAO 6567.3 VEL 11.427 PTH 1.96 VHp 3.179 Opk -.02 RAp 186.74 ECC 1.1513

L-I TIME INJ LAT IN,) LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

3476.6_ -25.55 130.29 15.71 75.31 13 2 49 2876.6 -25.61 122.21

3258.21 -23.53 114.29 15.71 73.50 14 6 37 2656.2 -25.60 106.21

2665.93 -26.44 86.65 16.99 80.59 16 1 57 2265.9 -29.48 78.00

3344.16 -16.81 118.75 13.85 66.53 13 41 25 2744.2 -21.85 111.27

2426.85 -34.16 53.96 17.62 88.80 18 14 53 1826.9 -33.95 44.72

3356.00 -13.72 116.87 11.07 58.38 13 37 51 2756.0 -17.80 110.13

PLIGHT TIM( 278.00 ARRIVAL DATE AUG 15 1965

DISTANCE 629.066 EARTH TO MARS

47.64 VL 32.923 GAL -1.74 AZL 88.35 HCA 195.03 SNA 187.46 ECC .21191 INC 1.649'5 Vl 30.080

O1FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1812 TRA -.6945 TC3 1.7864 BAU .2244 $GT 1877.4 $GR 264.3 SG3 2697.9 ST 565.1 89 129.4 66 1458.7

ROE .0684 RRA -.0022 RC3 .3801 FAU .48252 RRT .6063 RRF -.7310 RTF -.8582 CRT .6165 CR6 -.5447 CST .3124

FOE 1.5809 FRA 6.6767 FC-45.4527 BSP 6171 SG8 1895.9 R25 -.2566 R13 -.8607 LSA 1472.4 NSA 543.7 SSA 16.7

BOG .1936 BRA .6845 BC3 1.8264 FSP 9245 SG1 1884.3 SG2 209.4 THA 4.g4 EL1 $70.9 EL2 100.9 ALF 8.30

LAt._qCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 226.56 LAp -.46

RC 245.554 GL 16.41

PLANETOCENTRIC COI4IC

C3 9.152 VHL 3.025

LNCH AZMTH LNCH TIRE

84.53 11 53 4

95.47 13 23 56

100.00 15 7 42

100.00 12 51 56

110.00 17 31 35

110.00 12 44 57

DIFFERENTIAL CORRECTIONS

TOE .1893 TRA -.6414

ROE .0735 RRA .0004

FOE 1.6930 FRA 6.8706

9DE .2031 BRA .6414

FLIGHT TIN( 278.00 ARRIVAL OATE AUG 15 1965

DISTANCE 632.960 EARTH TO MARS

LOt. 47.64 VL 32.916 GAL -1.73 AZL 88.34 HCA 196.08 SMA 187.32 ECC .21131 INC 1.6635 vl 30.080

LOP 243.71 VP 21.520 GAP -1.64 AZP 91.60 TAL 350.06 TAP 186.14 RCA 147.74 APO 226.91 V2 24.277

GP 1.33 ZAL 101.18 ZAP 121.74 ET& 477.84 ZA( 158.75 ET( 172.09 ZAC 90.18 ETC 256.03 CLP 121.75

DLA 28.80 RAL 158.79 RAD 6567.3 VEL 11.425 PTH 1.98 VHP 3.129 DPA .20 RAP 186.09 ECC 1.1506

L-I TIME INJ LAT IN,) LONG IN,) RT ASC |NJ AZldTH INJ TIME F_ CST TIM INJ 2 LAT INJ 2 LONG

3513.66 -23.73 133.07 15.69 73.20 12 51 58 2913.7 -25.81 124.98

3219.57 -23.72 111.52 15.69 73.18 14 17 35 2619.6 -25.80 103.45

2886.01 -28.21 88.10 16.89 79.67 15 55 If8 2286.0 -29.34 79.46

3322.46 -19.40 117.41 13.99 66.80 13 47 21 2722.5 -22.57 109.87

2435.61 -34.15 54.65 17.62 88.39 18 12 9 1635.6 -34.00 45.40

3345.62 -14.09 116.29 11.13 58.55 13 40 22 2745.6 -18.15 109.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.4817 6AU .1873 SGT 1689.3 SGR 270.4 SG3 2786.9 ST 549.7 SR 139.4 SS 1501.7

RC3 .3831 FAU .49715 RRT .5615 RRF -.7035 RTF -.8248 CRT .6523 CRS -.5704 CST .2377

FC-47.0274 BSP 5376 $68 1710.8 923 -.2806 R13 -.8282 LSA 1510.1 MSA 544.1 SSA 17.5

BC3 1.5305 FSP 9577 SGI 1696.2 962 222.9 THA 5.23 EL1 557.5 EL2 104.2 ALF 9.73
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.15 LAL .00

RP 228.17 LAp -.49

RC 247.256 GL 18.58

PLANETOCENTRIC CONIC

C3 9.117 VHL 3.019

LNCH AZMTH LNCH TIME

83.54 11 45 0

95.46 13 31 57

100.00 15 1 37

100.00 12 58 2

110.00 17 29 4

110.00 12 47 4

FLIGHT TIME 280.00 ARRIVAL DATE AUG 17 1965

DISTANCE 636.904 EARTH TO MARS

LO(. 47.64 VL 52.g08 GAL -1.72 AZL 88.32 HCA 197.14 SMA 187.19 ECC .21076 INC 1.6757 vl 30.080

LOP 244.77 VP 21.555 GAP -1.92 AZP 91.60 TAL 550.10 TAp 187.24 RCA 147.74 APO 226.65 V2 24.318

GP 1.27 ZAL 101.09 ZAP 119.97 ETS 177.95 ZAE 156.81 ETE 172.84 ZAC 89.97 ETC 256.06 CLp 119.98

DLA 28.99 RAL 158.78 RAO 6567.3 VEL 11.424 PTH 1.98 VHp 3.082 DpA .45 RAp 185.42 ECC 1.1500

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

5558.85 -23.90 154.98 15.68 73.09 12 43 59 2938.9 -25.99 126.88

3192_90 -23.99 109.61 15.68 73.08 14 25 10 2592.9 -25.98 101.51

2905.05 -27.97 89.46 16.81 78.99 15 50 2 2305.0 -29.20 80.88

SS01.94 -19.95 116.13 14.15 67.26 15 53 4 2701.9 -22.85 108.54

2443,29 -34.13 55.25 17.62 88.04 18 9 47 1843.5 -34.05 46.00

5356.45 -14.42 115.78 11.19 58.66 13 42 40 2736.5 -18.46 109.00

DIFFERENTIAL CCRRECTION6

TOE .1994 TRA -.5865 TC3 1.1525 BAU .1482

ROE .0T86 RRA .0028 RC3 ,3879 FAU .51163

FOE 1.7950 FRA 7,05(_ FC-48,9636 RSP 4581

BiDE .2144 BRA .$869 _3 1.2161 FSP 9_

LAUNCH OATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 2LD_.T4_LAp -.53

RC 248.959 GL 18.75

PLANETOCENTRIC CONIC

C3 9.065 VHL 3.014

LNCH AZI4TH LNCH TIME

82.T9 11 39 S

97.21 13 38 1

100.00 14 55 55

100.00 13 5 50

110.00 17 26 58

110.00 12 49 17

MIO-COURSE EXECUTION ACCURACY

SGT 1498.8 _ 277.8 $GS 2874.3

RRT .5089 RRF -.6789 RTF -,7743

SGB 1524.3 R23 -.3190 R13 -.7793

SGI 1505,6 SGZ 238.1 THA 5.53

FLIGHT TIN( 282.00

DISTANCE 640,837

LOL 47.64 VL 32.901 GAL -1.71 AZl. 88.31 HCA 198.20 844A 187.08 ECC .21024

LOP 245.65 V1P 21.592 GAp -2,20 AZP 81.60 TAL 350.12 TAP 188.32 RCA 147.74

GP 1.21 ZAL 101.05 ZAP 118.16 ETS 178,05 ZAE 154.83 (TE 173.48 ZAC 89.76

OLA 29.15 RAL 158.80 RAD 6587.3 VEL 11.423 PTH 1.R8 VHp 3.039 OpA .71

L-I TIM( INJ LAT INJ LONG INJ RT AS(; INJ AZMTH INJ TIME i=O CST TIM

$557.52 -24.04 136,40 15.69 73,01 12 38 21 2957.5

3172.86 -24.03 108.18 15.69 72.99 14 30 54 2572.9

2923.02 -27.73 80.75 16.74 78.35 15 44 58 2525.0

$282,61 -20.45 114.91 14.31 67.71 13 58 33 2882.6

2448,96 -34.12 55.77 17.85 87.73 18 ? 48 1850.0

3328.44 -14.70 115.33 11,27 58.79 13 44 45 2728.4

DIFFERENTIAL CCRRECTION9

TDE .2108 "IRA -.5505 TC3 .8011 8AU .1084

ROE .0897 RRA .0049 RCS .$941 FAU .52576

FOE 1.8871 FRA 7.2458 FC-50.1003 8SlP 3713

BOE .2268 8RA .5305 BCS ,8R27 FSP 10220

MID-COURSE EXECUTION ACCURACY

SGT 1314.Z SGR 286.1 863 2959.9

RRT .4422 RRF -.6587 RTF -.6964

SGB 1344.9 R23 -.3753 R13 -.7038

SGI 15_0.5 SG2 255.4 THA 5.71

ORBIT DETERMINATION ACCURACY

ST 537.9 SR 149.4 SS 1540.0

CRT .6960 CRS -.5901 CST .1555

LSA 1545.0 NSA 544.0 SSA 18.3

EL1 548.2 EL2 105.2 ALF 11.36

ARRIVAL DATE AUG 19 1965

EARTH TO MARS

INC 1.6864 V1 30.080

APO 226.41 V2 24.360

ETC 256.10 CLP 118.17

RAP 184.72 ECC 1.1495

1NJ 2 LAT INJ 2 LONG

-26.14 128.29

-26.15 100.07

-29.05 82.19

-25.29 107.27

-54.05 46.52

-18.75 108.55

ORBIT DETERMINATION ACCURACY

ST 529.9 SR 159.5 SS 1576.7

CRT .7435 CRS -.6056 CST .0672

LSA 1560.0 MSA 543.3 SSA 19.2

ELI 543.5 EL2 103.9 ALF 13.09

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .OO

RP 225.58 LAp -.56

RC 250.643 GL 18.87

PLANETOCENTRIC CONIC

C3 9.057 VHL S.009

LNCH AZNTH LNCH TIME

82.21 11 34 $5

97.79 15 42 46

100.00 14 50 40

100.00 15 9 22

110.00 17 25 15

110.00 12 51 17

FLIGHT TIME 284.00 ARRIVAL DATE AUG 21 1965

DISTANCE 644.780 EARTH TO MARS

LOL 47.64 VL 32.695 GAL -1.71 AZL 88,30 HCA 199.27 SMA 186.97 ECC .20977 INC 1.6961 Vl 30.080

LOP 246.90 VP 21.650 GAP -2.47 AZP 91.S0 TAL 350.12 TAp 189.59 RCA 147.75 ApO 226.15 V2 24.402

6P 1.17 ZAL 101.00 ZAP 116.32 ET5 178.14 ZAE 152.81 [T[ 174.02 ZAC 69.54 (TC 256.14 CLP 116.32

OLA 29.28 RAL 158.85 RAD 6567.3 VEL 11.421PTH 1.g8 VHP 2.999 OPA .99 RAP 183.99 ECC 1.1490

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3571.72 -24.16 137.49 15.72 72.94 12 54 7 2971.7 -26.27 129.$8

3157.46 -24.15 107.08 15.72 72.92 14 35 23 2557.5 _26.26 98.97

2939.86 -27,49 91.94 t6.69 77.77 15 59 40 2339.9 -28.90 83.42

S664.55 -20.81 123.77 14.48 68.14 14 3 47 2664.6 -23.69 106.08

2455.66 -34.10 56.21 17.68 87.47 18 6 11 1855.7 -34.08 46.96

3321.52 -14.94 114.94 1|.35 58.89 15 46 38 2721.5 -18.95 108.12

DIFFERENTIAL CCRRECTIONS

TOE .2245 TRA -.4724 TC3 .4282 BAU .0710

ROE .0888 RRA .0068 RC3 .4011 FAU .55929

FOE 1.9697 FRA 7.4287 FC-51.5521 86P 2795

BDE .2414 8RA ,4724 BC3 .5868 FSP 10512

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1145.5 SGR 295.1 SG3 3042.2 ST 527.6 SR 169.2 SS 1609.6

flRT .3527 RRF °.6370 RTF -.5731 CRT .7942 CRS -.6170 CST -.0276

SG8 1182.9 R23 -.4514 R13 -.5836 LSA 1613.1MSA 545.4 SSA 20.0

8G1 llSO,5 SG2 274.9 THA 5.51 ELI 545.1 EL2 99.5 ALF 14.79

LAUNCH DATE NOV 10 1964 FLIGHT TIME 286.00 ARRIVAL DATE AU6 2S 1965

HELIOCENTRIC COLIC

RL 148.15 LAL ,00

RP 224.99 LAP -.59

RC 252.$07 GL 19.00

PLAN(TOCENTRIC CONIC

C5 9.051 VHL S.005

LNCH AZ14TH LNCM TIME

81.75 11 31 14

98.25 13 46 55

100.00 14 45 55

100.00 13 14 35

110.00 17 25 55

110.00 lZ 53 5

DIFFERENTIAL GORRECTIONS

TOE .2390 TRA -.4119

ROE .0957 RRA .0085

FDE 2.0547 FRA 7.6154

BOE .2567 BRA .4120

DISTANCE 648.732 EARTH TO MARS

LOL 47.64 VL 32.889 GAL -1.71 AZL 88.29 HCA 200.34 SMA 186.86 ECC .20934 INC 1.7049 vl 50.080

LOP 247.97 V1P 21.666 GAP -2.74 AZP 8|.80 TAL 350.12 TAp 190.45 RCA 147.75 APO 225.98 V2 24.444

GP 1.12 ZAL 100,89 ZAP 114.44 ETS 178.22 ZAE 150.74 [TE 174.49 ZAC 89.32 ETC 256.18 CLP 114.45

TC3 .0392 8AU .0496

RC5 .4088 FAU .55215

FC-52.9300 BSP 1886

6C3 .4107 FSP 10807

OLA 29.40 RAL 158.89 RAD 6567.3 VEL 11.420 PTHt 1.98 VHP 2.962 OpA 1.29 RAp 183.24 ECC 1.1486

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3582.69 -24.27 138.34 15.77 72.88 12 30 57 2982.7 -26.58 150.22

3145.41 -24.25 106.23 15.77 72.86 14 39 0 2545.4 -26.57 98.11

2955.38 -27.26 93.04 16.66 77.23 15 35 11 2555.4 -28.74 84.55

3247.95 -21.33 112.71 14.66 68.55 14 8 45 2647.9 -24.05 104.97

2460.42 -54.09 56.58 17.74 87.25 18 4 55 1860.4 -54.09 47.54

3315.67 -15.15 114.61 11.45 58.98 13 48 20 2715.7 -19.15 107.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1010.4 SGR 304.4 SG3 3121.3 ST 529.8 SR 179.0 $5 1645.6

RRT .2291 RRF -.6190 RTF -.3852 CRT .8429 CRS -.6272 CST -.1270

SGB 1055.2 R23 -.5571 R13 -.3951 LSA 1649.1 HSA 542.3 SSA 20.8

SGI 1013.0 SG2 295.6 THA 4.32 EL1 551.5 ELI 92.5 ALF 16.37
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 10 1964 FLIGHT TIM( 288.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC C0041C DISTANCE 682.694 EARTH TO MARS

RL 148.18 LAL .DO COL 47.64 VL 32.884 GAL -1.71AZL 88.29 HCA 201.41SMA 186.77 ECC .20895 INC 1.7128 vl 30.080

RP 224.60 LAP -.65 LOP 249.04 VP 21.707 GAP -3.00 AZP 91.59 TAL 380,09 TAF 191.$0 RCA 147.74 APO 225.80 V2 24.486

RC 258.R51GL 19.11GP 1.08 ZAL 101.01 ZAp 112.$4 ETS 178.30 ZAE 148.64 ETE 174.91 ZAC 89.10 ETC 256.23 CLP 112.54

PLANETOCENTRIC CONIC

CS 9.009 VHL S.OO2 DLA 29.49 RAL 158.97 RAD 6887.3 VEL 11.419 PTH 1.98 _ 2.928 DpA 1.80 RAP 182.47 ECC 1.1483

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

81.40 11 28 46 3391.14 -24.38 138.99 1§.84 72,83 12 28 37 2991.1 -26.47 130.86

96.60 13 49 41 3136.02 -24.34 lOS.S6 18.84 72.81 14 41 $7 2836.0 -26.46 97.44

100.00 14 41 46 2969.31 -27,08 94.02 16.68 76,76 IS 31 18 2369.3 -28.60 85.56

100.00 13 19 22 3233.08 -21.70 111.76 14.84 68.92 14 13 IS 2833.1 -24.37 103.98

110.00 17 22 56 2484.29 -34.07 $6.88 17.81 87.07 18 4 1 1864.3 -34.10 47.64

110.00 12 $4 41 3310.88 -18.32 114.34 11.$6 $9.06 15 49 $2 2710.9 -19.30 107.49

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2558 TRA -.3482 TC3 -.3684 BAU .0670 SGT 934.4 SGR 314.3 SG3 3197.0 87 $38.9 SR 188.8 SS 1670.3

ROE .0988 RRA .0101RC3 .4173 FAU .56486 RRT .0683 RRF -.6034 RTF -.1130 CRT .8876 CRS -.6335 CST -.2252

FOE 2.1197 FRA 7.7894 FC-54.2818 B$1P 993 SGB 988.8 R23 -.$982 R13 -.1180 LSA 1679.8 MSA 542.2 SSk 21.5

BOG .2788 8RA .3494 BC3 .$567 FSP 11078 SG1 934.6 $G2 313.S THA 1.44 EL1 $64.9 EL2 82.9 ALF 17.67

LAUNCH DATE NOV 10 1964 FLIGHT TIM( 290.00 ARRIVAL DATE AUG 27 1965

HELIOCENTRIC C._NIC

RL 148.13 LAL .DO L04. 47.64 VL SZ.879 GAL

RP 224.21 LAP -.66 LOP 250.11 VP 21.747 GAP

DISTANCE 8EG.SES EARTH TO MARS

-1.71 AZL 88.28 I.K_A 202.49 SMA 186.68 ECC .20889 INC 1.7199 vl 30.080

-3.2S AZP 91.$9 TAL 350.08 TAp 192.§S RCA 147.74 APO 225.62 V2 24.527

ETC 236.28 CLP 110.61

1.93 RAp 181.68 ECC 1.1480

INJ 2 LAT INJ 2 LONG

-26.54 131.34

-28.5S 96.94

-28.47 86.42

-24.83 103.15

-34.11 47.87

-19.43 107.27

ORBIT DETERMINATION ACCURACY

ST $54.1SR 198.S 88 1694.3

CRT .9250 CRS -.6376 CST -.3169

LSA 17D9.8 MSA $42.2 SSA 22.S

EL1 $84.3 EL2 71.5 ALF 18.6]

RC 255.576 GL 19.21 GP 1.05 ZAL 101.06 ZAP 110.61 ETS 178.38 ZAE 146.51 ETE 178.27 ZAC 88.88

PLAN4[TOCENTRIC CONIC

CS 8.990 VHL 2.998 DLA 29.$6 RAL 159.07 RAD 8587.3 VEL 11.418PTH 1.98 VHP 2.898 DPA

LNCH AZJI4TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM

81.14 11 27 8 3§S7.28 -24.41 139.47 IS.94 72.78 12 27 S 2997,.3

98.86 13 52 8 3129.06 -24.4D 105.07 15.93 72.78 14 44 17 2529.1

100.00 14 38 20 2981.25 -26.88 94.86 16.68 76.36 15 28 2 2361.2

100.00 13 23 37 3220.33 -22.01 110.94 18.03 69.24 14 17 17 2820.3

110.00 17 22 21 2467.28 -S4.0S 57.12 17.91 88.93 18 3 28 1867.S

110.00 12 $6 6 3807.06 -18.48 114.13 11.69 $9.12 13 S! 13 2707.1

DIFFERENTIAL C_RECTION8 MID-COURSE EXECUTION ACCURACY

TOE .2728 TRA -.2847 TC3 -.7938 BAU .I088 SGT 943.7 _ 384.4 SG3 3287.8

ROE .1037 RRA .0117 RC3 .4261 FAU .57626 flRT -.1132 RRF -.$893 RTF .1991

FOE 2.1750 FRA 7.9604 FC-55.4917 BSP 7SS See8 997.9 R23 .$674 R13 -.2077

8OE .2918 BRA .2850 BC3 .9027 FSP 11322 SG1 944.§ SG2 322.1 THA 177.48

LAUNCH DATE NOV 10 1964 FLIGHT TIME 292.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 228.82 LAP -.69

RC 257.180 ;L 19.50

PLANETOCENTRIC CONIE

CS 8.g75 VHL 2.998

LNCH AZNTN LNCN TIME

80.95 11 28 11

99.05 15 54 6

100.00 14 35 49

100.00 13 27 9

110.00 17 22 7

110.00 12 57 20

DISTANCE 680.845 EARTH TO MARS

LOt. 47.66 VL 32.874 GAL -1.72 AZL 88.27 HCA 203.57 SMA 186.60 ECC .20828 INC 1.7267 vl 30.080

LOP 251.19 VP 21.787 GAP -3.51 AZP 91.58 TAL. _SO.01 TAp 198.58 RCA 147.76 Apo 225,47 V2 24,589

GP 1.01 ZAL 101.13 ZAF 106.68 ET3 178.48 ZAE 144.35 ETE 175.59 ZAC 88.88 ETC 256.83 CLP 108.85

DLA 29.61RAL 159.20 RAD 6567.3 VEL 11.418 PTH 1.98 VHp 2.871DFA 2.26 RAp 180.86 ECC 1.1477

L-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LATINJ Z LONG

3601.82 -24.46 139.80 16.05 72.77 12 26 12 5001.6 -26.59 151.67

3124.06 -24.43 104.71 16.05 72.75 14 46 10 2524.1 -28.58 96.59

2990.68 -26.70 95.51 16.75 76.04 1§ 25 39 2390.7 -28;36 87.10

3210.26 -22.25 110.29 15.23 69.$0 14 20 39 2610.3 -24.84 102.45

2469.41 -34.05 57.28 18.03 86.83 18 3 17 1869.4 -34.12 48.04

3304.27 -IS.55 113.97 11.83 59.17 13 52 24 2704.3 -19.52 107.10

OIFFERENT! AL C(:RRECTIONS

TOE .2910 TRA -.2177 TC3-1.2409 OAU .1578

ROE .1087 RRA .0151RC3 .43§0 FAU .$8847

FOE 2.2273 FRA 8.1290 FC-58.$728 BSP 1863

BOG .3106 8RA .Z181 8C3 1.3150 FSP 11S64

LAUNCH OAT( NOV 10 1964

HELIOCENTRIC C_|C

RL 148.13 LAL .DO

RP 223.44 LAp -.72

tic 258.763 GL 19.$8

PLANETOCENTR|C CONIC

C3 8.963 VHL 2.994

LNCN AZMTH LNCH TIlE

80.84 11 25 53

99.16 13 55 36

100.00 14 34 21

100.00 13 29 49

110.00 17 22 15

110.00 12 58 26

DIFFERENTIAL C_RRECTIONS

TOE .S112 "IRA -.1478 TC3-1.6976 8AU .2103

ROE .1137 RflA .0146 RC3 .4443 FAU .$9672

FOE 2.2432 FRA 8.2677 FC-$7.6396 8SP 2675

80E .5313 BRA .1485 BC3 1.7547 FSP 11727

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1045.0 Sr_ 334.E SG3 3331.6 ST 575.2 SR 208.2 SS 1717.9

RRT -.2628 RRF -.$761RTF .4717 CRT .9542 DR8 -.6408 CST -.4073

SG8 1097.2 R23 .4580 R13 -.4849 LSA 1741.1NSA 541.7 SSA 23.0

SG1 1049.1SG2 321.6 THA 174.69 EL1 608.9 EL2 58.9 ALF 19.24

FLIGHT TIME 294.00 ARRIVAL DATE AUG 81 1965

DISTANCE 664.635

LOL 47.64 VL 32.870 GAL -1.73 AZI. 88.27 HCA

LOP 252.28 VP 21.828 GAP -3.76 AZP 91.$7 TAL

• 98 ZAL 101.23 ZkP 106.67 ETS 176.$2 ZAE

EARTH TO MARS

204.65 SNA 186.53 ECC .20800 INC 1.7326 vl 30.080

349.95 TAp 194.G0 RCA 147.73 APO 225.33 V2 24.611

142.16 ETE 175.88 ZAC 88.43 ETC 256.39 CLP 106.67

DLA 29.85 RAL 159.35 RAO 6567.3 VEL 11.417 pTH 1.98 VHP 2.847 DPA 2.60 RAP 180.08 ECC 1.1475

L-I TIME INJ LAT INJ lONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3604.24 -24.49 140.01 16.19 72.75 12 25 $7 3004.2 -26.62 151.88

8120.93 -24.48 104.49 16.19 72.74 14 47 37 2520.9 -26.61 96.86

2997.03 -26.60 95.96 16.8S 78.83 1S 24 18 2397.0 -28.28 87.56

3203.36 -22.41 109.84 18.42 69.68 14 23 12 2603.4 -24.9"_ 101.98

2470.71 -34.08 57.38 18.17 86.77 18 3 26 1870.7 -34.12 48.14

3302.45 -15.61 113.87 11.98 59.20 13 53 26 2702.4 -19.58 107.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1222.2 _ 348.2 583 3391.S ST 804.3 SR 218.0 SS 1728.0

RRT -.3884 RRF -.SBSS RTF .6609 CRT .9780 CRS -.6392 CST -.4842

SG8 1270.0 R23 .3331 R13 -.6708 LSA 1761.3 MSA 543.9 SSA 23.7

SG1 1229.9 SG2 320.S THA 173.80 ELI 840,8 EL2 45.7 ALF 19.48
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 10 1984 FLIGHT TIM( 296.00 ARRIVAL DATE 8Ep 2 1985

HELIOCENTRIC CONIC

RL 148.13 LAL .OO

RP 228.05 LAp -.75

RC EGO.SiS GL 19.45

PLANETOCENTRIC CONIC

C3 8.954 VHL 2.992

LNCH AZMTH LNCH TIME

80.79 11 26 15

g9.21 1S 58 38

iOD.OD 14 34 11

100.00 18 31 23

110.00 17 22 48

110.00 12 59 17

DIFFERENTIAL C_RRECTION8

TOE .3290 TRA -.0789

ROE .1185 RRA .O|5R

FOE 2.3102 FRA R.4898

BDE .3497 8RA .OR05

DISTANCE 888.632

LOL 47.64 VL 32.866 GAL -1.74 AZL 88.26 HCA 205.74 SMA

LOP 253.37 VP 21.870 GAP -4.00 AZP 91.57 TAL 349.88 TAp

GP .95 ZAL 101.38 ZAP 104.67 ETS 178.59 ZAE 139.95 ETE

EARTH TO MARS

186.47 ECC .20775 INC 1.7383 vl SO.080

195.61 RCA 147.73 APO 225.21 V2 24.853

176.14 ZAC 88.21 ETC 258.48 CLp 104.87

OLA 29.66 RAL 159.32 RAD 6567.3 VEL 11.417 PTH 1.98 VHp 2.827 OpA 2.96 RAp 179.19 ECC 1.1474

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3605.14 -24.51 140.08 16.36 72.75 12 26 20 3005.1 -26.64 131.95

3119.84 -24.50 104.40 16.36 72.74 14 48 38 2519.6 -26.63 96.27

2999.62 -28.56 96.14 17.00 75.75 15 24 10 2399.6 -28.25 87.75

3200.39 -22.48 109.65 15.01 89.76 14 24 44 2600.4 -25.03 1.01.78

2471.15 -34.05 57.42 18.33 66.75 18 3 57 1871.2 -34.12 48.17

3301.63 -15.64 113.82 12.16 5_.2t 13 34 19 2T01.6 -19.81 108.95

MID-CoURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-2.1835 BAU .2809 SET 1491.0 SGR 355.1 $03 3439.6 3T 633.3 SR 227.3 ss 1781.7

RC3 .4326 FAU .80969 RRT -,4184 RIIF -.531Q flTF .7759 CRT .9870 CflS -.6427 CST -.5552

FC-38.2929 BSP 3758 Sr_ |303.3 RE3 .2318 R13 -.7815 LSA 1908.5 MSA S4D.S 88A 24.5

6C3 2.Z299 FSP 12013 $81 1468.9 Sr_ 320.8 THA 173.90 ELI 672.0 EL2 34.4 ALF 19.$6

LAUNCH DATE NOV 10 1964 FLIGHT TIN( 298.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC CONIC DISTANCE 672.640

RL 146.18 LAL .OO LOL 47.64 VL 32.863 GAL -1.75 AZL 88.29 HCA 206,83rSNA

RP 222.68 LAp -.79 LOP 234.46 VP 21.912 GAP -4.24 AZP 91.59 TAL 349.79 TAP

RC 261.889 GL 19.52 _ .92 ZAL 101.52 zAP 101.69 ETS 178.66 ZA( 137.72 ETE

PLANETOCENTRIC CONIC

CS 6.948 VHL 2.991DLA 29.65 RAL 159.72 RAD 9397.3 VI[L 11.417 PTH

LNCH AZNTH LNCH TIM( L-I TIM( INJ LAT INJ _ IflJ fit ASC INJ AZNTH INJ TiME

80.80 11 27 T 3604.73 -24.51 140.05 16.55 72.76 12 27 12

99.20 15 57 20 3119.91 -24.50 104.42 16.34 72.74 14 49 20

100.00 14 35 14 2998.68 -IS.ST 99,0? 17.19 75.78 15 25 12

100.00 13 31 35 3201.10 -22.49 109.70 15.79 69.74 14 25 16

110.00 17 23 3T 2470.83 °34.05 57.39 18.52 89.77 18 4 48

110.00 13 O 1 3301.70 -15.64 113.83 12.35 59.21 13 55 3

DIFFERENTIAL C,CRRECTIONS NID-COURN[ (xECUTIOR ACCURACY

TOE .SSIO TRA -.OO3S TC3-2.8588 BAU .3228 S4;T 1726.9 _ 366.0 983 3488.5

ROE .1238 RRA .0173 RC3 .4621FAU .81221 RRT -.4443 RRF -.5446 RTF .8483

FOE 2.2708 FRA 8.SSSS FC-SD.2307 B_P 4987 8_ 1791.3 R23 .1715 R13 -.8816

DOE .3721 9RA .0177 BC3 2.6986 FSP 12057 SGI 1734.8 SEE 326.4 THA 174.42

EARTH TO MARS

186.41 ECC .20754 INC 1.7435 vt 30.080

196.62 RCA 147.72 APO 225.10 V2 24.695

176.38 ZAC 87.98 ETC 256.53 CLP 102.66

1.98 VHP 2.811DPA 3.31 RAP 178.34 ECC 1.1473

PO CST TIM INJ 2 LAT INJ 2 LONG

3004.7 -26.63 131.92

2519.8 -26.63 96.28

2398.7 -28.26 87.88

2801.1 -25.02 101.83

1870.8 -34.12 48.15

2701.7 -19.60 106.95

ORBIT DETERMINATION ACCURACY

ST 674.0 SR 237.2 SS 1751.9

CRT .9931CRS -.8345 CST -.6091

LSA 1811.3 MSA 546.0 SSA 25.0

EL1 714.0 EL2 26.3 ALF 19.29

LAUNCH DATE NOV 10 1964 FLIGHT TIME 300.00 ARRIVAL DATE SEP 6 1965

DISTANCE 676.656

32.860 GAL -1.77 AZL 68.25 HCA

EARTH TO MARS

207.g3 SMA 186.35 ECC .20736 INC 1.7488 vl 50.080

349.66 TAp 197.61 RCA 147.71 Apo 225.00 V2 24.737

135.48 ETE 176.60 ZAC 87.76 ETC 256.GO CLP 1DO.G4

HELIOCENTRIC CONIC

RL 148.13 LAL .O0 LOL 47.64 VL

RP 222.28 LAp -.82 LOP 255.55 Vp 21.954 GAP -4.47 AZP 91.54 TAL

RC 263.392 GL 19.57 GP .89 ZAL 101.70 ZkP 100.64 ETS 178.72 ZAE

PLANETOCENTRIC CONIC

C3 8.946 VHL 2.9gl DLA 29.85 RAL 159.95 RAD 6587.3 VEL 11.418 PTH 1.98 VHP 2.797 DpA 3.67

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ A_4TH INJ TIME PO CST TIN

80.88 11 28 39 3602.65 -24.49 139.89 16.76 72.77 12 28 42 3002.?

99.12 13 17 39 3121.90 -24.48 104.56 16.76 72.76 14 49 38 2521.8

100.00 14 $7 34 2993.97 -29,93 95.74 17.43 75.93 15 27 28 2394.0

100.00 18 31 22 3205.71 -22.36 109.99 15.97 99.62 14 24 47 2605.7

110.00 17 24 49 2469.73 -34.05 57.31 18.73 86.82 18 S 59 1869.7

110.00 13 O 38 $302.72 -15.60 113.88 12.55 59.19 18 SS 39 2702.7

DIFFERENTIAL C_RR£CTION$ MID-COURSE EXECUTION ACCURACY

TOE .3709 TRA .0722 TC3-3.1552 9AU .3813 SET L_.O $GR 376.4 803 3526.1

ROE .1286 RRA .0187 RC3 .4707 FAU .61824 RRT -.4594 RRF -.5352 RTF .8924

FOE 2.2_22 FRA 8.6796 FC-59.8289 BSP 8191 S_S 2087.7 R23 .1262 RI3 -.8943

ROE .3926 ERA .0746 BC3 3.1901FSP 12172 SG1 2030.9 802 333.1 THA 174.98

RAp 177.49 ECC 1.1472

|NJ 2 LAT INJ Z LONG

-26.82 131.70

-26.61 96.42

-28.32 87.$4

-24.98 102.14

-34.12 48.08

-19.57 107.01

ORBIT DETERMINATION ACCURACy

ST 714.4 SR 246.8 SS 1757.2

CRT .9934 CRS -.6294 CST -.6573

LSA 1832.6 MSA 547.S SSA 25.7

EL1 755.4 EL2 26.8 ALF 18.97

LAUNCH DATE NOV 10 1964 FLIGHT TIM( 302.00 ARRIVAL DATE SEP 8 1965

HELIOCENTRIC CDNIC DISTANCE 680.980

NL 148.13 LAL .DO LOt. 47.64 VL 32.857 GAL -1.79 AZL 88.23 HCA

RP 221,89 LAP -.95 LOP 239.68 VP 21.997 GAP -4.70 AZP 91.53 TJJ,

RC 264.895 r_. 19.82 _ .87 ZAL 101.9t ZAP 94.91ETS 178.78 ZAE

PLAN[TOCENTR|C _lC

C3 8.947 VHL 2.991DLA 29,59 RAL 190.19 RAD 9567.3 VEL 11.417 PTH

LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC

81.03 11 30 44 8399.17 -24.49 139.82 17.00

98.97 13 S? 30 3125.34 -24.45 104.81 17.00

100.00 14 41 1 2989.12 -28.78 95.80 17.72

100.00 13 29 54 3213.62 -22.17 110.51 16.15

110.00 17 26 23 2467.85 -34.06 $7.16 18.97

110.00 13 1 1 3304.66 -15.33 113.99 12.79

DIFFERENTIAL CORRECTIONS MID-COURSI[ ExECUTION ACCURACY

TOE .$908 TRA .1SOE TC3-3.G823 BAU .4418 SET 2338.8 $GR 386.7 SG3 3554.3

flOE .1336 RRA .0201RC3 .4798 FAU .62256 RRT -.4660 RRF -.5261RTF .9207

FOE 2.2403 FRA 8.7933 FC-90.2384 9SP 7439 S_ 8370.6 R23 .0991 R13 -.9218

ROE .4129 8RA .1515 BE3 S.6936 FSP 12249 SG1 2345.9 9GZ 341.1 THA 175.50

EARTH TO MARS

209.03 SNA 186.31ECC .20721 INC 1.7828 Vl 30.080

349.57 TAp 199.59 RCA 147.71 APO 224.92 v2 24.779

133.23 ETE 176.80 ZAC 87.54 ETC 256.67 CLP 98.61

1.98 VHP 2.787 DpA 4.03

INJ AZI4TH INJ TIME PO CST TIN

72.90 12 30 44 2999.2

72.78 14 49 35 2525.S

76.20 15 30 47 2386.1

69.42 14 23 28 2613.6

86.91 18 T 31 1867,8

59.16 13 $8 6 2704.7

RAP 176.63 ECC 1.1478

INJ 2 LAT INJ 2 LONG

-26.58 181.49

-26.57 96.08

-28.41 88.77

-24.77 102.67

-34.11 47.91

-19.51 107.13

OREIT OETERNINATION ACCURACY

ST 757.7 SR 256.4 SS |759.0

CRT .9896 CR$ -.6226 CST -.6973

L_rA 1852.4 NRA $49.3 SSA 2G.S

EL1 7gg.1 EL2 38.0 ALF 18.55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 146.13 LAL .00

RP 221.51 LAP -.88

RC 288.379 GL 19.67

PLAN(TOCENTRIC CONIC

CS 8.952 VHL 2.992

LNCH AZMTH LNCH TIME

81.23 11 SS 28

98.77 13 56 57

100.00 14 45 22

IOO.O0 13 27 44

110.00 17 28 17

110.00 13 1 18

LOL

LOP 257.75 VP 22.041 GAP -4.92 AZP 91.52 TAL 349.43 TAp 199.56 RCA 147.70 V2 24.820

GP ._4 ZAL 102.15 ZAP 96.59 ETS 178.84 ZAE 130.97 ETE 176.98 ZAC 87.51 CLP 96.58

DLA 29.54 RAL 160.47 RAD 6567.3 VEL 11.417 PTH 1.98 VHP 2.781 OpA 4.40 RAp 175.77 ECC 1.1475

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5594.04 -24.41 139.22 17.27 72.84 12 33 22 2994.0 -26.55 181.10

5130.67 -24.40 105.19 17.26 72.82 14 49 8 2530.7 -26.52 97.06

2975.78 -26.94 94.47 16.04 76.54 15 34 57 2375.8 -28.55 86.05

3224.17 -21.91 111.19 16.33 89.14 14 21 29 2824.2 -24.55 103.58

2465.22 -34.07 56.96 19.23 87.03 18 9 22 1865.2 -34.11 47.71

3S07.49 -15.43 114.15 13.02 59.11 13 56 26 2707.5 -19.42 107.50

FLIGHT TIME 304.00 ARRIVAL DATE SiP 10 19S5

DISTANCE 684.713 EARTH TO MARS

47.64 VL 32.855 GAL -1.8| AZL 88.24 HCA 210.13 SNA 186.27 ECC .20710 INC 1.7570 vl 50.080

Apo 224.85

ETC 256.75

DIPFERENTIAL CC)RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4101 TRA .2805 TCS-4.1762 8AU .5082 8GT 2668.1 8GR 396.7 SG3 $573.9 ST 803.4 SR 266.0 SS 1759.0

ROE .1386 RRA .0214 RCS .4884 FAU .62533 RRT -.4876 RRF -.5170 RTF .9395 CRT .9826 CRS -.6147 CST -.7307

FOE 2.2099 FRA 8.8976 FC-60.4743 8SP 8678 $68 2997.5 R23 .0792 R13 -.9402 LSA 1872.3 MSA 551.4 SSA 26.8

SO( .4329 BRA .2313 BC3 4.2045 FSP 12309 SG1 2674.7 SGZ 349.8 THA 175.95 EL1 845.0 EL2 47.0 ALF 18.08

LAUNCH DATE NOV 10 1964 FLIGHT TIME 306.00 ARRIVAL DATE SEP 12 1965

HELIO(ENTRIC CONIC DISTANCE 688.754 EARTH TO MARS

ML 148.13 LAL .00 LOt. 47.64 VL $2.833 GAL -1.83 AZL 88.24 HCA 211.24 SMA 186.24 ECC .20702 ZNC 1.7610 vl 30.080

RP 221.13 LAP -.91 LOP 258.86 VP 22.085 GAP -5.14 AZP 91.51 TAL $49.29 TAp 200.52 RCA 147.68 APO 224.79 V2 24.862

tiC 267.844 GL 19.70 GP .82 ZAL 102.41 ZAP ' 94.55 ET3 178.90 ZAE 128.72 ETE 177.15 ZAC 87.10 ETC 256.83 CLP 94.55

PLANETOCENTRIC CON|C

CS 8.960 VHL 2.993 DLA 29.46 RAL 160.77 RAO 6567.3 VEL 11.417 PTH 1.98 VHP 2.778 OPA 4.75 RAp 174.92 ECC 1.1475

LNCN AZMTH LNCM TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

81.51 11 39 49 3587.27 -24.$3 138.70 17.56 72.88 12 36 37 2987.3 -26.46 180.58

98.49 13 55 58 $137.80 -24.$3 105.69 17.55 72.86 14 48 16 2537.8 -26.45 97.57

100.00 14 30 24 2963.58 -27.14 93.61 18.39 76.95 15 39 48 2363.6 -28.66 85.14

100.00 13 25 5 3238.74 -21.61 111.99 16.52 68.82 14 19 2 2636.7 -24.29 104.28

110.00 17 SO Sl 2461.88 -34.06 56.69 19.52 87.18 18 11 33 1861.9 -$4.10 47.45

110.00 13 1 27 3311.19 -15.31 114.36 13.28 39.06 13 56 38 2711.2 -19.29 107.51

DIFFERENTIAL CCRRECTIC#IS MID-COURSE EXECUTION ACCURACY ORBIT DETERtdlNATION ACCURACY

TOE .4289 TRA .$127 TCS-4.6835 BAU .3658 SGT 3007.0 SGR 406.6 SG3 3585.4 ST 850.6 SR 275.5 SS 1755.8

ROE .1456 RRA .0229 RC3 .4984 FAU .62674 RRT -.4660 RRF -.3062 RTF .9525 CRT .9732 CRS -.6051 CST -.7581

FOE 2.1660 FRA 8.9907 FC-90.5543 6SP 9942 S_ 3034.4 R23 .0635 R13 -.9530 LSA 1890.6 MSA 554.0 SSA 27.4

BOE" .4528 BflA .$135 8C3 4.7194 FSP 12343 $61 3013.1 SG2 359.1 THA 178,34 ELl 892.1 EL2 50.4 ALP 17.58

LAUNCH OATE NO_ 10 I984

MEL|OCENTRIC CONIC

ML 148.13 LAL .00

RP 220.75 LAP -.94

RC 289.292 GL 19.73

PLANETOCENTRIC CONIC

C3 8.972 VHL 2.995

LNCH AZMTH LNCH TIME

81.67 11 40 54

98.13 13 54 29

100.00 14 56 1

100.00 13 22 5

110.00 17 33 8

110.00 13 I 26

PLIGHT TIME 508.00 ARRIVAL OATE SEP 14 1965

DISTANCE 692.802 EARTH TO MARS

LOL 47.64 Vb 32.851 GAL -1.66 AZL 88.24 HCA 212.35 SMA 186.21ECC .20697 INC 1.7647 vl 50.060

LOP 259.97 VP 22.129 GAP -5.36 AZP 91.49 TAL 349.13 TAp 201.47 RCA 147.67 APO 224.75 v2 24.908

GP .79 ZAL 102.70 ZAP 92.55 ETS 178.95 ZAE 126.46 ETE 177.51 ZAC 86.88 ETC 256.92 CLP 92.55

DLA 29.37 RAL 161.09 RAO 6567.3 VEL 11.418 PTH 1.98 VHP 2.778 DpA 5.11 RAp 174.08 ECC 1.1477

L-I TIME INJ LAX IHJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

5576.57 -24.27 138.03 17.88 72.93 12 40 33 2978.6 -26.37 129.91

5147.01 -24.26 106.35 17.87 72.91 14 46 56 2547.0 -26.37 98.23

2949.89 -27.34 92.65 18.78 77.42 15 45 11 2349.9 -28.80 84.15

3230.93 -21.25 112.90 16.73 68.47 14 16 14 2650.9 -23.99 105.17

2437.61 -34.09 56.$8 19.83 87.37 18 14 4 1857.8 -34.08 47.13

3315.76 -15.14 114.62 18.56 56.98 13 56 44 2715.8 -19.14 107.78

OIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4474 TRA .$985 TC3-5.2119 BAU .6280 SGT 3353.6 9GR 415. 7 SG3 3583.0 ST 899.9 SR 284.6 SS 1769.7

ROE .1485 RRA .0241RC3 .49g0 FAU .62418 RRT -.4620 RRF -.4980 RTF .9614 CRT .9619 CRS -.6010 CST -.7885

FOE 2.1639 FRA 9.1210 FC-60.2272 8SP 11242 SGB 3379.2 R23 .0528 RI3 -.9618 LSA 1928.1MSA 551.6 SSA 28.0

BOE .4713 BRA .3992 8C3 5.2358 FSP 12445 SGI 3359.1 SG2 368.1THA 176.68 EL1 940.9 EL2 74.4 ALF 17.03

LAUNCH OATE NOV 10 1964 FLIGHT TIME 310.00 ARRIVAL DATE SEP 16 1965

HELIOCENTRIC CCJilC DISTANCE 696.860 EARTH t_ MARS

213.46 SMA 186.19 ECC .20695 IHC 1.7683 vl 30.080

348.95 TAP 202.41 RCA 147.66 APO 224.72 V2 24.945

124.22 ETE 177.45 ZAC 86.67 ETC 257.00 CLP 90.52

RL 148.13 LAb .0O LOL 47.64 VL $2.850 GAb -1.89 AZL 88.23 HCA

RP 220.$7 LAp -.97 LOP 261.09 VP 22.173 GAP -5.57 AZP 91.48 TAt.

RC 270.721GL 19.75 GP .77 ZAL 103.02 ZAP 90.52 ETS 179.00 zA(

PLANETOCENTR|C CONIC

C3 8.988 VHL 2.998 OLA 29.26 RAL 161.44 RAO 6367.3 VEL 11.418 PTH 1.98 VHP 2.781DpA 5.46 RAp 173.25 (CC 1.1479

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

82.30 11 45 45 3567.88 -24.17 137.21 18.22 72.99 12 45 11

97.70 18 52 26 3158.36 -24.16 107.16 18.21 72.98 14 45 4

100.00 15 2 1 2935.34 -27.55 91.62 19.19 77.92 13 30 56

100.00 13 18 49 3266.14 -20.87 113.87 16.95 68.10 14 13 18

110.00 17 35 58 2453.13 -34.11 36.01 20.16 87.38 18 16 51

110.00 13 1 22 3321.12 -14.96 114.92 13.66 58.90 13 56 43

DIFFERENTIAL C._RECTION8 MID-COURSE EXECUTION ACCURACY

TOE .4641 TRA .4852 TC3-5.7292 BAU .6911 SGT 3703.7 SGR 425.6 863 3579.1

ROE .1536 RflA .0257 RC3 .5052 FAU .62887 RRT -.4370 flRF -.4893 RTF .9685

FOE 2.0620 FRA 9.1554 FC-60.0928 BSP 12513 SGB 3728.1 R23 .0474 RIS -.9688

BDE .4889 BRA .4859 BCS 5.7515 FSP 12349 SG1 3708.9 SG2 378.1THA 176.96

PC) CST TIM INJ 2 LAT INJ 2 LONG

2967.9 -26.27 129.09

2558.4 -26.27 99.04

2835.S -28.94 83.09

2666.1 -23.66 106.18

1833.1 -34.07 46.77

2721.1 -18.97 108.10

oRBIT DETERMINATION ACCURACY

ST 948.2 SR 294.2 SS 1747.7

CRT .9494 CflS -.5836 CST -.8012

L�A 1930.7 MSA 558.3 SSA 26.4

EL1 988.9 EL2 88.6 ALF 16.55
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 10 IgS4

HELIOCENTRIC CONIC

RL 148.13 LAL .DO

RP 220.00 LAp -1.01

RC 272.134 GL 19.77

PLANETOCENTRIC CONIC

C3 R.OO7 VHL 3.001

LNCH AZ14TM LNCH TIME

8R.84 11 51 28

97,18 16 49 39

rOD.DO 16 8 21

100.00 16 15 26

110.OD 17 39 8

110.00 13 1 9

FLIGHT TIM( 312.00 ARRIVAL DATE SEP 18 198S

DISTANCE 700.926 EARTH TO MARS

LOL 47.64 VL 32.849 ;AL -1.92 AZL 88.23 HCA 214.58 SNA 186.17 ECC .20696 INC 1.7716 Vl 30.080

LOP 262.20 VP 22.216 GAP -5.76 AZP 91.46 TAL 348.77 TAp 203.34 RCA 147.64 kPO 224.70 V2 24.986

GP .75 ZAL 103.37 ZAP U.53 (T8 179.05 ZA( 121.98 (TE 177.59 ZAC 86.47 ETC 257.09 CLP 68.53

DLA 29.14 RAL 161.81 RAD 6567.3 VEL 11.419 PTH 1.98 VHP 2.766 OpA 5.80 RAP 172.44 ECC 1.1482

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 bAT INJ 2 LONG

3554.60 -24.0T 13G.18 18.58 T3.06 12 50 43 2954.6 -26.16 128.O8

3172.46 -24.05 108.16 18.58 73.05 14 42 31 2572.5 -26,15 100.05

2960.01 -27.77 90.56 19.63 78.46 15 57 I 2320.0 -29.06 81.97

3282.$0 -20.46 114.89 17.20 67.72 14 10 9 2682.3 -23.30 107.25

2447.79 -34.12 55.60 20.52 87.83 18 19 56 1847.8 -34.03 46.35

3327.29 -14.74 115.27 14.18 58.80 13 56 36 2727.3 -18.76 108.46

DIFFERENTIAL CCRRECTION8

TDE .4790 TRA .5746 TCS-S.2460 BAU .7545

ROE .1387 RRA .0275 RC3 .5105 FAU .62115

FOE 1.9735 FRA 9.190.1 FC-59.7018 BSP 13799

ROE .5046 MA .5752 BE3 G.2658 FSP 12264

RID-COURSE EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

• ;T 4057.9 $GR 435.1 $4;3 3564.3 ST 995.3 SR 303.7 SS 1731.1

RRT -.4512 RRF -.4813 RTF .9738 CRT .9356 CRS -.5680 CST -.6157

SrM 4080.9 R23 .0425 R13 -.9740 LSA 1939.9 MSA 562.0 SSA 28.8

SGS 4002.4 $62 387.9 THA 177.20 EL1 1035.5 EL2 103.1 ALF 16.I0

LAUNCH DATE NOV 10 1964 FLIGHT TIME 514.00

H(LIOCEMTRIC C(_JIC

RL 146.13 LAL .00

RP 219.62 LAP -1.04

RC 276.529 GL 19.78

PLAIN(TOCENTRIC CONIC

CS 9.031 VHL S.005

LI_.H AZMTH LNCH TIM(

83.50 11 58 19

99.50 IS 45 57

I00.00 15 14 59

100.00 16 11 59

110.00 17 42 37

110.00 13 0 50

DIFFERENTIAL COtRECTION8

TOE .4919 TRA .6652 TC$-6.7574 BAU .8182

RD[ .1639 RRA .02t)0 RC$ .5132 FAU .61744

FOE 1.8688 FRA 9.2147 FC-39.1909 BSP 15048

BOE .5185 BRA .6659 8C3 6.7771 FSP 12140

ARRIVAL DATE SEP 20 1965

DISTANCE 704.999 EARTH TO MARS

LOL 47.64 VL 32.848 GAL -1.95 AZL 88.23 HCA 215.70 SMA 188.16 ECC .20700 INC 1.7747 V1 30.080

LOP 263.33 VP 22.263 GAp -5.99 AZlP 91,44 TAL 348.56 TAp 204.26 RCA 147.82 APO 224.69 V2 25.027

GP .72 ZAL 103.74 ZAP 86.53 ET8 179.10 ZN[ 119.77 ETE 177.71 ZAC 86.27 ETC 257.18 CLP 66.55

DLA 28.99 RAL 162.20 RAD 6567.3 VEL 11.420 PTH 1.98 VHP 2.798 DPA 6.13 RAP 171.65 ECC 1.I486

L-] TIM( |NJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

3338.11 -23.94 134.94 18.98 73.14 12 37 17 2938.1 -26.02 126.83

3189.97 -23.93 109.41 18.97 73.13 14 39 ? 2590.0 -26.02 101.$0

2904.13 -27.98 89.40 20.09 79.02 16 3 23 2304.1 -29.21 80.81

32RO.18 -20.02 115.93 17.46 67.35 14 6 57 2699.2 -22.92 I08.36

2441.84 -34.14 55.13 20.90 88.10 18 23 19 1841.8 -34.02 45.89

3334.24 -24.49 115,88 14.31 38.70 13 56 24 2734.2 -16.53 108.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

AGT 4413.3 SSR 444.4 963 3543.2 ST 1041.0 SR 313.2 ss 1711.6

RRT -.4451 _ -.4737 RTF .9777 CRT .9207 CRS -.5491CST -.8265

4435.9 R23 .0391 R13 -.9779 LSA 1946.5 NSA 567.3 SSA 29.2

361 4417.? $¢92 397.8 TMA 177.41 EL1 1080.7 EL2 117.7 ALF 15.67

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 219.25 LAP -I.OT

RC 274.906 GL 19.78

PLAN(TOCENTRIC CONIC

C3 9.056 VHL 3.010

LNCH AZMTH LNCH TIME

84.32 12 6 38

93.68 13 40 59

1OO.OO 15 21 50

100.OO IS 8 2?

110.00 17 46 22

110.OO 13 O 25

FLIGHT TIME 316.00 ARRIVAL DATE SEP 22 1965

DISTANCE 709.081 EARTH TO MARS

LOL 47.64 VL 32.848 GAL -1.99 AZL 88.22 HCA 216.83 S44A 166.15 ECC .20707 INC 1.7777 vl 30.080

LOF 264.45 VP 22.308 GAP -6.19 AZP 91.42 TAL 348.35 TAp 205.I7 RCA 147.60 APO 224.69 v2 25.067

GP .70 ZAL 104.13 ZAP 84.59 ETS 179.15 ZA[ 117.57 ETE 177.83 ZAC 86.08 ETC 257.27 CLP 84.59

OLA 28.84 RAL 162.62 RAD 6567.3 VEL 11.421PTH 1.98 VHP 2.811DPA 6.45 RAP 170.88 ECC 1.I491

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

3517.29 -23.80 133.36 19,40 73.23 13 5 15 2917.3 -25.88 I25.26

3211.96 °23.79 110.98 19.39 73.21 14 34 30 2612.0 -25.87 I02.88

2687.84 -28.18 88.23 20.57 79.60 16 9 58 2287.6 -29.33 79.62

3319.84 -19.58 117.04 |7.74 99.93 14 $ 44 2716.6 -22.51 109.49

2435.30 -34.15 34.92 21.31 88.41 18 L_G 38 1835.3 -33.99 45.38

3341.95 -14.22 116.09 14.87 59.58 13 56 ? 2741.9 o18.28 I09.32

DIFFERENTIAL CORRECTIONS

TOE .5057 TRA .7593 TC3-7.2594 8AU .8813

ROE .1890 RRA .DSOT RC3 .5190 FAU .61167

FOE 1.7967 FRA 9.2333 FC-58.4605 661P 16319

BOE .5315 BRA .7599 8C3 7.2779 FSP 12010

MID-COURSE EX2CUTION ACCURACY ORBIT DETERRINATION ACCURACY

SGT 4768.3 $GR 453.3 _3 3512.0 ST 1087.1SR 322.5 SS 1693.9

RRT -.4379 RRF -.4652 RTF .9808 CRT .9049 CRS -.5301CST -.8365

4789.9 R_ .0393 R13 -.9910 LSA 1956.3 RSA 571.8 SSA 29.4

$GI 4772.4 $¢92 407.2 THA 177.60 EL1 1126.1 EL2 132.6 ALF 15.24

LAUNCH DATE NOV 10 1964 FLIGHT TIME 318.00

HELIOCEMTRIC _IC

RL 148.13 LAL .00

RP 216.89 LAp -1.10

RC R76.269 GL 19.78

PLAN[TOCENTNIC CONIC

CS 9.090 VHL 3.015

LNCH AZMTH LNCH TIME

85.39 12 iT 8

94.91 13 34 1

1OO.OO 13 28 54

100.00 13 4 58

110.00 17 50 24

110.00 12 39 54

DIFFERENTIAL CGRRECTIONS

TOE .3132 TRA .8553 TC3-7.7551 BAU .9445

ROE .1741 RRA .0324 RC3 .5220 FAU .80427

FOE 1.6563 FRA 9.2429 FC-57.3526 B_P 17373

EliDE .5419 BRA .8539 9C3 7.7726 FSP 11861

ARRIVAL DATE SEP 24 1965

DISTANCE 713.170 EARTH TO MARS

LOL 47.64 VL 32.847 GAL -2.03 AZL 88.22 HCA 217.96 SMA 186.14 ECE .20716 INC 1.7606 vl 30.080

LOP 665.$8 _p 22.353 GAP -9.30 AZP 91.40 TAt. 348.12 TAP 206.07 RCA 147.38 APO 224.71 V2 25.108

GP .69 2AL 104.58 ZAP 82.66 ETS 179.39 ZNE 113.39 ETE 177.95 ZAC 85.90 ETC 257.35 CLP 62.66

DLA 28.68 RAt. 163.07 RAO 6567.3 VEL 11.423 PTH 1.98 VHP 2.827 DPA 6.75 RAP 170.13 ECC 1.1496

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3489.78 -23.65 131.2t) 19.84 73.32 13 15 17 2889.8 -23.71 123.20

3240.81 -23.64 113.03 19.84 73.31 14 28 2 2640.8 -25.70 104.98

26T1.23 -29.39 87.04 21.08 80.20 18 16 45 2271.2 -29.44 78.39

3334.60 -19.07 119.18 19.05 66.54 14 O 30 2734.6 -22.08 110.66

2429.20 -34.16 54.07 21.73 88.73 18 30 53 1828.2 -33.96 44.83

3350.39 -13.92 116.56 13.23 58.46 13 55 45 2750.4 -17.99 109.81_

MID-COURSE EX[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5125.4 $GR 462.1 SG3 3472.1 9T 1131.2 SR 331.7 SS 1675.2

RRT -.4305 RRF -.456§ RTF .9832 CRT .8877 CRS -.5090 CST -.8445

$68 3144.2 R23 .0537 RI3 -.9833 LSA 1965.3 RSA 576.7 SSA 29.8

$61 5127.3 SG2 416.7 THA 177.76 EL1 1169.5 EL2 147.7 ALF 14.83
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 10 1964

HELIOCENTRIC C(_AIC

RL 148.13 LAL .00

RP 216.52 LAP -1.12

RC 277.609 GL 19.77

_LANETOCEMTRIC CONIC

C3 9.126 VHL 3.021

LNCH AZMTH LNCH TIME

86.94 12 31 52

95.06 13 22 59

100100 15 36 6

100.00 13 1 25

110.00 17 54 42

110,00 12 59 19

LOL

LOP 266.71 VP 22.399 GAP -6.58 AZP 91.38 TAL 347.87 TAp 206.96 RCA 147.56 APO 224.73 V2 25.140

_p .66 ZAL 105.01 ZAP 80.76 ET$ 179.23 ZAE 113.24 ETE 178.05 ZAC 85.72 ETC 257.44 CLP 80.76

OLA 28.47 RAL 163.53 RAG 6567.3 V(L 11.424 PTH 1.98 VHP 2.846 DpA 7.05 RAp 169.41 ECC 1.1502

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZIATH INJ TIME PC) CST TIM INJ 2 LAT 1NJ 2 LONG

3448.88 -23.48 128.23 20.31 73.43 13 29 21 2848.9 -25.53 120.15

3283.25 -23.47 116.11 20.31 73.41 14 17 42 2883.2 -25.52 108.03

2854.39 -28.57 85.62 21.60 80.81 16 23 42 2254.4 -29.54 77.15

3352.97 -16.57 119.29 18.37 66.15 13 57 17 2753.0 -21.64 111.84

2420.58 -34.17 53.47 22.18 89.09 18 35 3 1820.6 -33.92 44.24

3359.53 -13.59 117.06 15.65 58.33 13 55 19 2759.5 -17.68 110.34

FLIGHT TIM( 320.00 ARRIVAL OATE SEP 26 1965

DISTANCE 717.266 EARTH TO MARS

47.64 VL 32.847 GAL _2.07 AZL 88.22 HCA 219.09 SMA 186.14 ECC .20729 INC 1.7834 Vl 30.080

DIFFERENTIAL CCRRECTIONS M%D-COUR$E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .5209 TRA .9542 TC3-8.2348 OAU 1.0067 8GT 5474.3 _ 470.5 963 3425.7 ST 1174.6 SR 340.9 9S 1655.2

ROE .1793 RRA .0341 RC3 .5243 FAU .59584 RRT -.4228 RflF -.4480"RTF .9852 CRT .869§ CRS -.4860 CST -.8511

FOE 1.5398 FRA 9.2373 FC-56.5256 BSP 18832 SGB 5494.4 R23 .0321 R13 -.9852 LSA 1973.8 NSA 582.1 SSA 30.0

BDE .5509 BRA .9548 BC3 8.2514 FSP 11699 SG1 5477.9 362 426.2 THA 177.91 ELI 1212.2 ELI 163.1 ALF 14.43

LAUNCH 0ATE NOV 10 1964 FLIGHT TIME 322.00 ARRIVAL DATE SEP 28 1965

HELIOCENTRIC CONIC DISTANCE 721.370 EARTH TO MARS

RL 148.13 LAL .00 LOL 47.64 VL 32.846 GAL -2.12 AZL 88.21 HCA 220.23 SMA 186.13 ECC .20745 ]NC 1.7859 vl 30.080

RP 218.16 LAP -1.1§ LOP 267.83 VP 22.444 GAP -6.77 AZP 91.36 TAL 347.61 TAp 207.64 RCA 147.53 APO 224.77 V2 25.188

RC 278.933 GL 19.75 GP .64 ZAL 105.49 ZAP 79.89 ETS 179.27 zA( 111.12 ETE 178.15 ZAC 85.55 ETC 257.52 CLP 78.89

PLAN_TOCENTRIC CONIC

C3 9.166 VHL 3.028 OLA 28.28 RAL 164.02 RAD 6367.3 VEL 11.426 PTH _.98 VHP 2.867 DpA 7.33 RAp 168.73 ECC 1.1509

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L_G INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 13 15 10 3315.70 -24.29 118.73 21.11 74.97 14 10 26 2715.7 -26.12 110.54

90.00 12 43 35 3418.14 -22.31 125.39 20.47 72.09 13 40 33 2818.1 -24.55 117.64

100.00 15 43 31 2837.36 -28.75 84.59 22.15 81.44 16 30 48 2237.4 -29.83 75.89

100.00 12 57 55 3371.71 -18.05 120.44 16.73 65.76 13 54 7 2771.7 -21.17 113.04

110.00 17 39 15 2412.47 -34.18 52.64 22.66 89.46 18 39 28 1812.5 -33.88 43.61

110.00 12 58 40 3369.37 -13.24 117.61 16.07 58.19 13 54 49 2769.4 -17.35 110.91

DIFFERENTIAL CORRECTIONS N|O-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5251 TRA 1.0541 TC3-8.7068 BAU 1.0689 SGT 5823.3 _ 478.9 9G3 3373.1 3T 1214.2 3R 350.0 $S 1632.5

ROE .1845 RRA .0360 RC3 .§281FAU .58654 RRT -.4151 RRF -.4398 RTF .9867 CRT .8499 CRS -.4601CST -.8561

FOE 1.4122 FRA 9.2130 FC-55.3965 BSP 20038 Sr_ 5843.1 R23 .0307 R13 -.9868 LSA 1978.7 MSA 587.8 SSA 30.2

ODE .5566 8RA 1.0547 9C3 8.7227 FSP 11490 361 5826.9 $62 435.5 TNA 178.03 ELI 1250.9 ELI 179.0 ALF 14.06

LAUNCH DATE NOV 10 1964 FLIGHT TIME 324.00 ARRIVAL DATE SEP 30 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 217.60 LAP -1.18

RC 260.240 GL 19.73

PLANETOCENTRIC CONIC

C3 9.212 VHL 3.055

LNCH AZMTH LNCH TIHE

go.o0 13 36 29

g0.00 12 26 20

100.00 15 51 2

100.00 12 54 28

li0.00 18 4 5

110.00 12 57 56

01FFERENT1AL CORRECTIONS

TOE .5278 TRA 1.1577 TC3-g.1394 8AU 1.1299

ROE .1897 RRA .0378 RC3 .5272 FAU .57600

FOE 1.2871 FRA 9.1844 FC-54.1328 8SP 21253

BDE .5609 BRA 1.1583 BC3 9.1746 FSP 11278

O1STANCE 725.481 EARTH TO MARS

LOL 47.64 VL 32.848 GAL -2.17 AZL 88.21HCA 221.37 SMA 186.16 ECC .20763 INC 1.7884 vl 30.080

LOP 268.9g VP 22.490 GAP -6.95 AZP 91.34 TAL 347.34 TAp 208.70 RCA 147.§1 Apo 224.81 V2 25.228

5P .62 ZAL 105.9g ZAP 77.05 ETS 179.31 ZAE 109.03 ETE 178.24 ZAC 85.40 ETC 257.60 CLP 77.05

DLA 28.04 RAL 164.53 RAD 6567.3 VEL 11.428 pTH 1.98 VHp 2.892 DpA 7.59 RAp 168.08 ECC 1.1516

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3233.98 -25.31 114.50 21.96 76.86 14 30 43 2654.0 -26.87 106.18

3481.78 -20.92 129.74 20.56 70.46 13 24 22 2881.8 -23.39 121.94

2820.20 -28.92 83.34 22.72 82.08 16 38 2 2220.2 -29.71 74.62

3390.79 -17.51 121.60 19.10 65.38 13 50 38 2790.8 -20.69 114.25

2403.89 -34.18 32.17 23.15 89.86 18 44 7 1803.9 -33.82 42.94

3379.87 -12.86 118.19 16.51 58.05 13 54 16 2779.9 -16.99 111.51

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6167.4 SGR 487.0 SG3 3314.3 ST 1254.0 SR 359.0 SS 1611.7

RRT -.4069 RRF -.4313 RTF .9881 CRT .8290 CRS -.4334 CST -.8609

SG8 6166.6 R23 .0297 R13 -.9881 LSA 1986.5 MSA 593.2 SSA 30.3

SG1 6170.6 SG2 444.6 THA 178.15 EL1 1289.6 EL2 193.2 ALF 13.67

LAUNCH DATE NOV 10 1964 FLIGHT TIM( 326.00 ARRIVAL DATE OCT 2 1965

HELIOCENTRIC CONIC D|STANCE 729.600 EARTH TO MARS

RL 148.13 LAL .00 LOL 47.64 VL 32.849 GAL -2.22 AZL 88.21HCA 222.51 SMA 186.17 ECC .20783 INC 1.7909 vl 30.080

RP 217.44 LAP -1.21 LOP 270.14 VP 22.535 GAP -7.13 AZP_ 91.32 TAL 347.05 TAP 209.56 RCA 147.48 APO 224.87 V2 25.268

RC 281.529 64. 19.70 OP .61 ZAL 106.31 ZAP 75.25 ETS 179.34 ZAE 106.97 ETE 178.33 ZAC 85.25 ETC 257.68 CLP 75.25

PLANETOCENTRIC CONIC

C3 9.262 VHL 3.043 OLA 27.79 RAL 165.06 RAD 6367.3 VEL 11.430 PTH 1.98 VHP 2.920 DpA 7.84 RAp 167.46 ECC 1.1524

LNCH AZMXH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH [NJ TIME F_) CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 51 18 3213.59 -25.90 111.69 22.70 78.14 14 44 31 2613.6 -27.28 103.30

90.00 12 15 45 3524.29 -19.92 132.46 20.81 69.45 13 14 30 2924.3 -22.54 124.77

100.00 15 58 41 2602.92 -29.07 82.08 23.30 82.72 16 45 24 2202.9 -29.78 73.34

100.00 12 51 3 5410.18 -16.96 122.78 19.30 63.01 13 47 53 2810.2 -20.19 115.47

110.00 18 9 4 2394.86 -34.18 31.46 23.67 90.27 18 48 59 1794.9 -33.77 42.24

110.00 12 37 9 3391.01 -12.46 118.80 16.97 57.91 13 53 40 2791.0 -16.61 112.15

OIFFERENTIAL C_R(CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5278 TRA 1.2633 TC3-9.5964 8AU 1.1901 SGT 8306.4 $¢dR 494.9 363 3230.1 ST 1291.5 SR 367.9 $3 1591.1

ROE .1949 RRA .0397 RE3 .3277 FAU .36447 RRT -.3989 RRF -.4226 RTF .9891 CRT .8065 CRS -.4044 CST -.8647

FOE 1.1574 FRA 9.1469 FC-32.7603 OSP 22445 SG8 6325.2 R23 .0286 R13 -.9892 LSA 1993.7 NSA 599.1 SSA 30.4

BDE .3825 BRA 1.2640 6C3 9.6109 FSP 11033 SGI 6309.4 962 433.6 THA 178.25 ELI 1326.1EL2 211.8 ALF 13.28

924



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAm4CN DATE NOV 10 1'1184

HELIOCENTRIC CONIC

RL 148.13 LAL .DO

RP 217.09 LAP -1._4

RC 261.401 GL 19.S8

PLAN(TOCENTRIC CONIC

CS 9.318 VHL 3.083

LNCH A214TH LNCH TIME

90.00 14 4 4

90.00 12 ? 23

100.00 18 6 E_

100.00 12 47 42

110.00 ID 14 18

110.00 IE 8R 19

FLIGHT TIN[ 328.00

DISTANCE 733.725

LOL 47.64 VL 32.850 GAL *2.37 AZL 8D.EI HCA 223.68 SNA

LON 271.29 VP 21.181 GAP -T.Sl A_P 91.30 TAL 346,74 TAp

GP .iS ZAL lOT,OT ZAP 73048 ET8 ITI,38 ZAE 104.95 ETE

ARRIVAL DATE OCT 4 19S5

EARTH TO MARS

186.19 ECC .2OSO9 INC 1,7931 Vt 30.060

210.41 RCA 147.45 APO 224.94 V2 25.307

178.4| ZkE 85.11 (TC 257.76 CLp 73.48

DLA 2T.54 RAL I65.81 RAO l§iT.3 V(L 11,433 PTH 1,98 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

3|IO.OI -16.31 |09,34 21,41 79.24 I4 ST 4

3160.14 -1D.OS 134,T3 21,13 68,85 |3 6 43

RTDS,SY -t_,11 i0,1t tS.lO 83.30 lS 52 92

34L_.DT -ll.$D 113,IMJ 13.93 S4,1S 13 44 SE

1383.43 -34,18 SO,T3 t4.tO iO,TI 18 14 4

3401.77 011.04 tl0,44 17.41 ST,T1 13 13 2

OlFFERENTIAb CCtRECTIONI NIO-CoMRM EvfCUTION ACCURACY

TOE .$838 TRA 1.3T11 TC-lO.O_14 BAU t.2419 I81 1481".1 MII SOI,T 883 3181.S

gt_ .tOOt iRA ,041T RCS ,_klFYl FAU .55834; RNT -.MISS NNF -.4140 RTF ,9900

FOE 1,Oil4 FRA 9.0948 FC-SI.8199 RIP I)G03 tGI 6830,3 |D .0_01 R13 -.9900

SO[ .SLOT iRA 1.$TIT JC$10.0103 FIP 10810 M3 6848.7 IKA 441.5 THA SYl,SS

2,910 DpA 8,07 RAP 166.89 ECC 1.1533

PO CST TIM INJ 2 LAT 1NJ 2 LONG

258Q.1 -27.57 100.89

2980.1 -21.78 127.12

t181.8 -29,03 72.08

2429.9 -19.47 119.70

1?88.4 -33.70 41.52

1801,8 -16.21 112.82

ORBIT DETERNINATION ACCURACY

ST 1326,D 8R 374.7 SS 1568.7

CRT .TDID CRS -,3711 CST -.D671

LSA 1998.t MSA 60G.3 iRA 30.4

ELI 1389.4 EL2 229.1 ALF 12.90

LAUNCH DATE NOV 10 1984 FLIGHT TIME S$O.O0

HELIOCENTRIC CONIC OtITb_'( _TST,d58

RL 14D,13 LAL .00 L_. 4T.14 VL 31,061 IAL -I,$3 AZL 68._0 HCA I24.81 _4A

RP itS.T4 LAP -1.17 L_ff 1TI.44 _P n.Ul GAP -T,40 AZP 01.IT TAL $41.45 TAp

RC RI4.08T GL 19._ GP .ST ZAL 10T.14 ZAP TI.T3 ETR 1_.41 ZAE 101.98 ETE

PLAN( TOCENTlU C CGNIC

C3 9.379 V_. 3.013 DLA tT.lt R_ 1(4.18 Ra 0 S_T,$ N(L II.4SS PTH 1.98 Vt4p

LNCH AZNTH LNCH TIME t-I TIME INJ LAT INJ _ INJ fit ASC INJ AD4TH INJ TINE

90.00 14 15 41 3130,19 -_J,Yl lO?.fl 14.11 00,14 15 8 tO

DO.DO It 0 13 3OIl,ST -li.t$ I_J,TS ll.SO IT,iS 13 O 6

IOQ,OO 1i 14 tl 1TN,ll *n.SS 71_.3) 14.31 84,04 1T O 17

100;00 1£ 44 24 _441,8_ -IS.80 183,13 I0 _l i4,1t 13 41 14

110.OO 18 19 41 1iTS,18 -34. ST 49.1_6 84,TI 91,11 18 59 10

110,00 11 SS IF 3413,14 -11,39 180,18 IT.ST 37,il 13 $I 21

OlFlrENEMTIAL COt_(CTIONI N|0°GOUtE E_E¢UTI_N ACCURACY

TO[ .SSTT TRA 1,401t TC-t0.41S4 8_U 1,90Y8 MT YSST,I _ 310,3 _S 3108,0

ROE .1034 R_A .04)I RCS .StY$ FAU .3_SS P_T -.USS _F -.40TO RTF .lOOT

FOE ,OTll FRA i,O_SI FC-41.TOSS |DP 84740 IGI TtiS.I RI$ ,OITT R18 -,9900

DO( .5870 MA 1,44_1 K_IO,4_T FlIP 10141 KS ?168,T 881 4T1.1 THA 175,43

ARRIVAL DATE OCT 6 1965

EARTH TO MARS

186.21 ECC ,20836 INC 1.7953 Vl 30.080

211.14 RCA 147.41 APO 225.01 V2 25.346

ITI,41 ZAC 84.97 ETC 21T.83 CLP 71.75

2.963 DPA 8.18 RAP 166.35 ECC 1.1544

PO CST TIM INJ 2 LAT INJ Z LONG

2110.2 -27.79 98.73

_1191.6 -21.D7 129.23

2188.2 -_,86 70,76__.
2849.8 -19.13 117.94

1771.6 -33.83 40.76

IS15.1 -15.78 113.52

ORBIT DETERMINATION ACCURACY

ST 1360.1M 385.4 SS 1547.6

CRT _7157 CR3 -.3370 CST -,6696

LSA 2004.3 MSA 613.1SSA 30.4

ELI 1392.0 EL2 246.6 ALF 12.49

LAUNCH DATE NOV tO 1944 FLIGHT TIN( 33Z,OO

HELIOCENTRIC CONIC

RL 148.13 LAL .DO

RP 218.39 LAP -1.29

RC 285.R96 GL 19.57

PLAN(TOCENTR|C CONIC

C$ 9.44& VHL 3.073

LNCH AZNTH LNCH TIME

90.00 14 28 14

gO.DO 11 53 61

IOO.OQ 16 22 1G

tOO.DO 1_ 41 10

110.00 18 21 23

110.00 1_ 84 31

ARRIVAL DATE OCT 8 1945

DISTANCE 741.997 EARTH TO MARS

LOG. 47.84 VL 32.853 GAL -2,Sl AZL 88.20 HCA 225.97 iRA 186.24 ECC .20866 INC 1.7975 vl 30.080

LOP 273.59 yp 22.672 GAP -T,68 AZP 91,25 TAL 146.09 TAp 212.07 RCA 147.38 APO 225.10 v2 25.385

GP .St ZAL 108.24 ZAP 7O,OT ETS ITD,44 ZAE I01.O_ ETE 178.56 ZAC 84.85 ETC 257.90 CLP 70.06

DLA 26.97 RAL 188.78 RAD 816T.3 VEL 11.438 PTH 1.98 VHP 3,018 DPA 8,48 RAP 165.84 ECC 1.1555

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ A_4TH INJ TIME P* CST TIM INJ 2 LAT INJ 2 LONG

3111.R1 -iT.D2 tOt.t7 2A.t2 81,18 15 18 17 2522,6 -27,98 iS.Y3

3811,91 -IT,4S 138,64 _I.91 67.34 12 54 14 3022.9 -20.37 131.18

2TSO.TO -19.48 78.14 25.18 84.70 17 8 7 2150.7 -29.88 69,4?

3470,06 -lS.20 111.36 20,81 63.91 13 39 0 2870.1 -18.58 119,19

1381.41 -34.15 49.17 _5.34 91.63 I9 4 49 1765.4 -33.55 39,98

34L_J.OS -11.tl 110.81 18.30 ST.46 13 51 40 2828.1 -15.33 114.25

DIFFERENTIAL CGMRECTIONS

TDE ,SOTS T_A 1.1942 TC-IO.TiS2 BAD 1.3810

ROE .210T RMA .0416 RC3 .5184 FAD .61603

FOE ,7389 FRA 8.9600 FC-48,2130 DIP 11844

BOE .5499 _RA 1.5948 BC310.8090 FOP 10179

LAUNCH DATE NOV 10 1964

MID-COURSE EXECUTION ACCURACY

SiT 7417.1 8GR 517,8 SG3 3031.9

RRT -.STSt R_ -,$986 RTF .9914

888 ?SOS,O RI3 .O_T4 R13 -,9914

SG1 7419,3 SG_ 479.7 THA 178.51

FLIGHT TIN( 384.00

DIITANCE T41,13D

LOL 4?.14 V_ _,034 GAL -8,40 A_ 81,10H CA 8_7.13 SNA 186.2T ECC .20899

LOP IT4.TS Vff _.Tl? GAP -T.$_ A_P 13.88 T_. 341.T5 TAp 212,88 RC_ 147.34

GP ,$4 ZAL SM,S? lAP t8.4£ ET| ITO.4G Z_( 99.10 ETE 17D,83 ZAC 84.?4

DLA 16.68 RAL SGT.Sl MAD ISIT.3 V_L 11.441 PTH 1.98 VHp 3.056 DPA 8,66

L-! TIN( INJ LAY INJ LONG INJ IT A_C INJ A_4TH INJ TIM( P_ CST TIM

309i,SS -iT.II t05.40 15,14 81.08 15 ID 14 2diS.6

3151.00 -1D,44 140.48 |1.36 66.71 11 48 13 3052.0

IT33,tR -81J,ST TI,tS IS,88 89,38 17 15 54 2133.2

34t0.63 -14,S4 lIT.ST It.St 63,68 13 36 9 2890.6

8354.11 -_4.13 41.34 IS,t4 91,11 tg SO 19 |754.9

3441.14 -10.¢_ 181.Sl 11.03 17,31 13 50 ST 2841.S

HELIOCENTRIC C(_iIC

flL 140.13 LAL .00

RP 216.05 LAP -1.51

RC RBR.S20 G_ 19.61

PLAN(TOCEM111IC _ONIC

C3 9,819 _q4L 3.0_S

LNCH AZNTH LNCM TIN(

90.00 14 3T 30

90.OO 11 48 1

100.00 14 30 21

100.00 12 37 59

110.00 10 31 14

110.OO 1_ $3 35

DIFFERENTIAL C_RS_CTIONR

TOE .SOOT 111A 1.T_44 TC-11.101S BAD 1.4141

RDE ,R15T RR_ ,0471 RC3 ,1131 FAU .SOTS3

FOE .68TT FRA 8.9731 FC-4i._SSi lip 27270

BDE .5126 BRA t. TISl 8C311.1149 FOP 10111

ORBIT DETERMINATION ACCURACY

ST 1391.7 SR 394.0 SS 1527.2

CRT .7270 CRS -.3DOS CST -,8718

LSA 2009.9 NSA 619.6 St4 30.3

EL1 |422.0 EL2 264.8 ALF 12,05

ARRIVAL DATE OCT 10 1985

EARTH TO MARS

INC 1.7995 Vl 30.080

AF_ 225.19 V2 25.423

ETC 257.96 CLP 68.42

RAp 165.39 ECC 1.1567

INJ 2 LAT INJ 2 LONG

-28.09 94,83

-19.68 133.O3

-29.89 68.16

-18.01 120.45

-33,46 39,17

-14,85 115,02

ORBIT DETERMINATION ACCURACY

ST 1445.9 SN 401.7 SS 1531.?

CflT ,7023 CRS -.2868 CST -.8816

LSA 20S3.3 NSA 617,0 SSA 30.5

EL1 1474.2 EL2 2SD.4 ALF 11,48

NIS-C_URU IvlrcuTIGN ACCURACY

I_T 779_,0 84JR SIS.8 SG$ 1943.4

RRT -._JU IIRF -,S$41 RTF .9917

_JI 7001,1 RI$ .0_41 R13 -,9D18

IGI 778t,4 881 487,? THA IT8,60

9_S



JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .0O

RP 215.71 LAP -1.34

RC 287.729 GL 19.44

PLAMETOCENTRIC CONIC

¢3 9.598 VHL 3.098

LNCH AZMTH LHCH TIME

90.00 14 46 0

90.00 11 42 39

100.00 16 38 28

tOO.DO 12 34 52

110.00 18 37 13

110.00 12 52 36

FLIGHT TIM( 336.00 ARRIVAL DATE OCT 12 1965

DISTANCE 750.292 EARTH TO MARS

LOt. 47.64 VL 32.856 GAL -2.$2 AZL 88.20 HCA 226.29 SMA 186.30 ECC .20935 INC 1.8015 vl 30.080

LOP 275.92 VP 22.782 GAP -8.00 AZP 91.20 TAL 345.39 TAp 213.68 RCA 147.30 Apo 225.30 V2 25.461

GP .52 ZAL 109.52 ZAP 66.81 ET9 179.49 ZAE 97.23 ETE 178.70 ZAC 84.64 ETC 258.01 CLP 66.61

OLA 26.34 RAL 168.02 RAO 6587.3 VEL 11.445 PTH 1.99 VHP 3.096 DpA 8.82 RAP 164.97 ECC 1.1580

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

3071.62 -27.49 101.63 28.26 82.95 15 39 12 2471.8 -28.19 93.03

3680.00 -15.92 142.13 22.83 66.27 12 43 59 3080.0 -18.99 134.80

2715.69 -29.68 75.66 26.49 86.05 17 23 44 2115.7 -29.89 66.86

3511.36 -13.9§ 128.79 21.88 63.29 13 33 23 2911.4 -17.43 121.72

2344.13 -34.10 47.50 28.55 92.82 19 16 18 1744.1 -33.36 38.34

3455.68 -10.10 122.32 19.62 57.17 13 50 12 2855.7 -14.35 115.80

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .467§ TRA 1.8371 TC-11.4§69 BAU 1.4717 $GT 8098.2 8r_R 531.4 803 2865.7 ST 1466.9 SR 410.3 SS 1503.7

ROE .2212 RRA .0494 RC3 .§221 FAU .49814 RRT -.3582 RRF -.3804 RTF .9923 CRT .6671 CR$ -.2371 CST -.8806

FDE .§122 FRA 8.8490 FC-44.6600 BSP 28197 _ 8115.8 R23 .0253 R13 -.9923 LSA 2046.1 MSA 627.5 SSA 30.3

8DE .5354 BRA 1.8378 8C311.4688 FSP 9824 $01 8100.5 $02 498.0 THA 178.65 EL1 1493.3 EL2 300.3 AI_F 11.02

LA_ICH DATE NOV 10 1964 FLIGHT TIME 338.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC _IC DISTANCE 754:1-_2 EARTH TO MARS

RL 148.13 LAL .00 LOt. 47.64 VL 32.858 GAL -2.58 AZL 88._0 H_ 229.46 SMA 186.33 ECC .20974 INC 1.8034 vl 30.080

RP 215.38 LAp -1.37 LOP 277.08 VP 22.807 GAP -8.17 AZP 91.17 TAL 345.01 TAP 214.47 RCA 147.25 APO 225.41 V2 25.498

RC 288.924 GL 19.39 6P .31 ZAL 110.19 ZAP 65.25 ET8 179.51 Z_ 93.40 EYE 178.76 ZAC 84.53 ETC 238.07 CLP 65.24

PLANEXOCENTRIC CONIC

C3 9.684 VHL 3.112 DLA 26,00 RAL 168.87 RAO 8587.3 V(L 11.449 PTH 1.99 VHP 3.139 OpA 8.96 RAp 164.39 ECC 1.1594

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

90.00 14 58 11 3047.99 -27.66 99.91 28.99 83.79 13 48 59 2448.0 -28.25 91.29

90.00 11 37 38 3707.35 -15.18 143.78 23.3_ 63.79 12 39 25 3107.3 -18.30 136.31

100.00 16 46 41 2898.20 -29.73 7A.37 27.18 86.73 17 31 39 2098.2 -29.87 65.56

100.00 12 31 49 3852.38 -13.31 130.01 22.42 62.98 13 30 _2 2932.4 -16.83 122.99

110.O0 18 43 23 2333.06 -34.08 46.64 17.19 93.13 19 22 16 1733.1 -33.23 37.49

110.00 12 51 37 3470.27 -9.56 123.10 Z0.22 57.02 13 49 27 2870.3 -13.84 116.61

DIFFERENTIAL CCRRECTION9 HID-COUfl8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4642 TRA 1.8541TC-11.7845 BAU 1.5273 $GT 8888.§ SGR 538.8 803 2785.1 ST 1490.3 SR 418.7 89 1481.5

ROE .2267 RRA .0515 RC3 .5206 FAU .48185 RRT -.3529 RRF -.3761RTF .9927 CRY .6291CRS -.1875 CST -.8803

FOE .3472 FflA 8.7316 FC-43.0741BSP 29119 _ 8416.8 R23 .01_61 R13 -.9928 LSA 2045.5 MSA 637.4 $$A 30.0

BDE .5166 8RA 1.9548 BC311.7960 FSP 9481 _1 8401.7 SG2 504.0 THA 178.70 EL1 1514.3 EL2 320.3 ALF 10.50

LAUNCH DATE NOV 10 1964 FLIGHT TIME 340.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC CONIC DISTANCE 758.617 EARTH TO MARS

RL 146.13 LAL .00 LOt. 47.64 VL 32.861GAL -2.85 AZL 86.19 HCA 230.63 SMA 186.37 ECC .21016 INC 1.8052 vl 30.080

RP 215.05 LAP -1.40 LOP 278.25 VP 22.651 GAP -8.33 kip 91.15 TAL 344.62 TAp 215.25 RCA 147.20 APO 225.54 V2 25.535

RC 290.103 GL 19.31GP .49 ZAL 110.89 ZAP 6).72 ET8 179.53 ZAE 93.61 EYE 178.82 ZAC 84.46 ETC 238.11CLP 63.72

PLAMETOCEMYRIC CONIC

C3 9.7?8 VHL 3.127 OLA 25.65 RALtG9.33 RAG 6567.4 VEL 11.453 PTH 1.99 VHP 3.183 DPA 9.09 RAp 164.25 ECC 1.1609

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 8 12 3024.88 -27.84 98.24 27.73 84.61 15 58 37 2424.9 -28.30 89.60

90.00 11 32 54 3734.24 -14.40 145.39 23.88 65.35 12 35 9 3134.2 -17.61 138.18

100,00 16 $4 57 2680.72 -29.79 73.07 27.89 87.41 17 39 38 2060.7 -29.83 64.26

100.00 12 28 50 3353.63 -12.65 131.24 23.00 62.69 13 28 4 2953.6 -16.21 124.26

110.00 18 49 42 2321.74 -34.01 45.76 27.84 93.65 19 28 23 1721.7 -33.13 36.63

110.00 12 50 36 3483.38 -g.o0 123.91 20.84 56.88 13 48 41 2885.4 -13.30 117.45

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .4394 TRA 2.0761 TC-12.0623 BAU 1.5808 8GT 8_2.0 $_ 545.g 803 2702.3 ST 1517.3 SR 426.8 SS 1465.7

ROE .2322 RRA .0535 RC3 .3184 FAU .46772 RRT -.3473 RRF -.3709 RTF .9931 CRT .5893 CRS -.1408 CST -.8818

FDE .2003 FRA 8.6253 FC-41.4122 8SP 30070 S_ 8709.2 R23 .0264 R13 -.9931 LSA 2053.3 MSA 643.0 SSA 29.7

BOE .4970 BRA 2.0768 6C312.0934 FSP 9171 901 8694.1 SG2 511.8 THA 178.75 EL1 1539.1 EL2 340.0 ALF 9.90

LAUNCH DATE NOV 10 1964 FLIGHT TIME 342.00 ARRIVAL DATE OCT 18 1965

HELIOCENTRIC C._IC OISTANCE 762.788

RL 148.13 LAL .00 LCX. 47.64 VL 32,863 GAL -2.73 AZL 88.19 HCA

RP 214.72 LAp -1.42 LOP 279.43 VP 22.896 GAP -8.49 AZP 91.12 TAI.

RC 291.272 GL 19.23 GP .48 ZAL 111.60 ZAP 62.24 ET8 179.55 zA(

PLANETOCENTRlC CONIC

C3 9.879 VHL 3.143 OLA 25.28 RAL 170.01RAO 6567.4 VEL 11.457 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L(_4G

90.00 13 18 7 3002.39 -27.97 96.80 28.49 85.42 16 8 9

90.00 11 28 26 3760.79 -13.64 146.97 24.45 64.94 12 31 6

100.00 17 3 18 2663.26 -29.84 71.77 28.61 88.09 17 47 41

100.00 12 25 55 3575.15 -11.97 132.48 23.60 62.40 13 25 31

110.00 18 56 9 2310.19 -33.96 44.86 28.52 94.17 19 34 39

110.00 12 49 34 3500.99 -8.42 lZ4.75 21.48 56.75 13 47 55

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TO( .4117 TRA 2.2016 TC-12.3323 BAU 1.6327 8GT 8875.1 $GR 532.8 SG3 2617.5

flOE .2378 RflA .0556 tiC3 .5158 FAU .45315 RRT -.3418 RRF -.3658 RTF .9934

FOE .0591FRA 8.5140 FC-39.7130 BSP 31010 SGB 8992.1 R23 .0268 RI3 -.9934

BOE .4754 BRA 2.2023 BC312.3631FSP 8867 SGI 8977.1 SG2 519.4 THA 178.79

EARTH TO MARS

231.81 SMA 186.41 ECC .21061 INC 1.8070 Vt 30.080

344.21 TAp 216.02 RCA 147.15 APO 223.67 V2 25.572

91.85 ETE 178.88 ZAC 84.39 ETC 258.16 CLP 62.23

1.99 VHp 3.230 DPA 9.20 RAP 163.96 ECC 1.1626

INJ RT ASC INJ AZMTH INJ TIHE PO CST TIM INJ 2 LAY INJ 2 LONG

2402.4 -28.32 87.96

3160.8 -16.91 139.82

2063.3 -29.78 62.97

2975.2 -15.57 125.55

1710.2 -33.01 35.75

2901.0 -12.73 118.31

ORBIT DETERMINATION_ACCURACY

ST 1546.1 SR 434.8 SS 1452.3

CRT .5470 CRS -.0939 CST -.8838

LSA 2064.8 MSA 631.9 SSA 29.4

EL1 1365.3 EL2 359.5 ALF 9.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV !0 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 214.40 LAp -1.44

RC 292.426 GL 19.14

PLANETOCENTRIC CONIC

C3 9.987 VHL 3.160

LNCH AZMTH LNCH TIME

90.00 15 27 58

go.o0 11 24 10

100.00 17 11 42

100.00 12 23 4

110.00 19 2 44

110.00 12 49 31

LOt.

LOP 280.61 9p 22,940 GAP -8.65 AZP 91.09 TAL 343.79 TAp 216.78 RCA 147.10 Apo 225.82 V2 25.608

GP .48 ZAL 112.34 ZAp 60.79 (TS 179.56 ZAE 90.14 ETE 178.94 ZAC 84.32 ETC 258.19 CLP 60.79

OLA 24.89 RAL 170.71 RAD 6567.4 VEL 11.462 PTH 1.99 VHp 3.279 DpA 9.29 RAp 163.71 ECC 1.1644

L-I TIME INJ LAT INJ LONG IflJ RT ASC INJ AZHTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2980.41 -28.08 95.01 29.26 86.21 16 17 36 2380.4 -28.31 86.35

3787.12 -12.88 146.$3 25.04 64.56 12 27 17 3187.1 -16.20 141.42

2645.83 -29.67 70.48 29.35 88.77 17 53 48 2045.8 -29.72 61.60

3596.94 -11.26 133.73 24.22 62.13 13 23 1 2996.9 -14.92 126.84

2298.43 -33.90 43.95 29.21 94.71 19 41 3 1698.4 -32.87 34.86

3517.10 -7.81 125.61 22.14 56.62 13 47 8 2917.1 -12.15 119.20

FLIGHT TIME 344.00 ARRIVAL DATE _CT 20 1965

DISTANCE 766.964 EARTH TO MARS

47.64 VL 52.866 GAL -2.60 AZL 86.19 HCA 252,98 SMA 186.46 ECC .21109 |NC 1.8088 vl 30.080

DIFFERENTIAL C.(_RECTION8 MIO-COURSI[ EXECUTION ACCURACY

TOE .3814 "iRA 2.3311 TC-12.5950 9AU 1.6931 SGT 9248.8 SGR 359.4 $63 2532.2

ROE .2433 RRA .0375 Re3 .5130 FAU .43935 RRT -.3314 RRF -.3909 RTF .9936

FOE -.0743 FRA 8.4037 FC-37.9982 BSP 31943 S_ 9266.7 RZ3 .0271 R13 -.9936

908 .4524 BRA 2,3318 8C312.9033 FSP 8570 $411 9251,7 $62 $29,7 THA 178.83

LAUNCH OATE NOV 10 1964 FLI6HT TIME 346.00

HELIOCENTRIC CCNIC DISTANCE 77#.146

RL 148.13 LAL .00 LOL 47,64 VL 32.868 GAL -2.88 AZL 98.19 HCA 234.16 SMA 186.51 ECC .21160

RP 214.08 LAP -1.47 LOP 281.79 VP 22.984 GAP -9.90 _ZP 91o09 TAL 343.36 YAp 217.52 RCA 147.04

RC 293. 566 _ 19.04 GP .45 ZAL 113.10 ZAP 59.39 ITS t79.59 ZN[ 88.47 ETE 178.99 ZAC 84.27

PLAN[TOCENTRIC CONIC

C3 10.104 VHL 3.179 DLA 24.49 RAL 171.41 RAO 8597.4 VEL tl.467 PTH 1.99 VHp 3.330 OPA 9.37

LNCH AZli4TH LNCM TII4E L-I TIM( INJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

90.00 13 37 40 2959.89 -29.17 93.44 30.04 87.00 16 26 59 2358.9

90.00 11 20 5 3813.29 -12.11 150.04 25.87 64.21 12 23 39 3213.3

100.00 17 20 10 2829.44 -29.69 69.18 30.11 89.45 18 3 58 2028.4

100.00 12 20 17 3618.98 -10.59 134.99 24.97 61.88 13 20 36 3019.0

110.00 19 9 27 2286.50 -33.93 43.02 29.91 95.25 19 47 34 1686.5

110.00 12 47 29 3533.69 -7.19 126.49 22.23 56.49 13 46 22 2933.7

DIFFERENTIAL C_RRECTION8 MIO-COUR6( EXECUTION ACCURACY

TOE .3479 TRA 2.4649 TC-12.6114 9AU 1.7320 $GT 95|6,8 _ 385.9 $1;3 2446.8

ROE .2490 RRA .0594 RC3 .S09O FAU .42342 RRT -,3312 _ -.$539 RTF .9938

FOE -.2009 FRA 8.2946 FC-39.2790 961 e 32912 _ 9533.4 fl23 .0273 R13 -.9_38

BOE .4276 BRA 2.4856 BC312.9215 FSP 9291 SGI 9518.4 Sr_ 533.9 THA 178.87

ORBIT DETERMINATION ACCURACY

ST 1577.6 SR 442.6 SS 1442.6

CRT .5025 CRS -.0476 CST -.8866

LSA 2081.4 MSA 657.9 SSA 29.1

EL1 1594.1 EL2 378.7 ALF 8.51

ARRIVAL DATE OCT 22 1965

EARTH TO MARS

XNC 1.8105 vl 30.080

APO 225.97 V2 25.644

ETC 258.22 CLP 59.39

RAP 163.50 ECC 1.1663

INJ 2 LAT INJ 2 LONG

-28.29 84.77

-15.46 143.01

-29.64 60.39

-14.26 128.13

-32.73 33.96

-11.55 120.10

ORBIT DETERMINATION ACCURACY

ST 1611.9 8R 450.2 SS 1435.8

CRT .4558 CRS -.0021 CST -.8902

LSA 2102.9 MSA 662.7 SSA 28.8

EL1 1625.7 EL2 397.3 ALF 7.72

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 146.13 LAL .00

RP 213.77 LAp -1.49

RC 294.693 GL 16.94

PLANETOCENTR1C CONIC

C3 10.230 VHL 3.198

LNCH AZMTH LNCH TIME

80.00 15 47 21

90.00 11 18 lI

100.00 17 28 40

100.00 12 17 33

110.00 19 16 17

110.00 12 46 26

FLIGHT TIME 348.00 ARRIVAL DATE OCT 24 1965

DISTANCE 775.333 EARTH TO MARS

LOt. 47.64 VL 32.871 GAL -2.97 AZL 86.19 HCA 235.35 SNA 106.56 ECC .21214 INC 1.8122 vl 30.080

LOP 282.97 VP 23.028 GAP -6.96 AZP 91.03 TAL 342.91 TAp 218.26 RCA 146.96 APO 226.15 V2 25.679

GP .44 ZAL 113.68 ZAP 58.03 ETS 179.59 ZA( 86.83 ETE 179.04 ZAC 84.22 ETC 258.24 CLP 58.03

OLA 24.07 RAL 172.14 RAO 6567.4 VEL 11.473 PTH 1.99 VHp 3.383 DpA 9.43 RAP 163.53 ECC 1.1684

L-1 TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2937.78 -28.24 91.90 30.84 87.7_ 16 36 19 2337.8 -28.25 83.23

3639.37 -11.33 151.58 26.32 63.88 12 20 11 3239.4 -14.75 144.56

2611.11 -29.89 67.90 30.88 90.13 18 12 11 2011.1 -29.55 59.11

3641.27 -9.86 136.26 25.55 61.64 13 16 15 3041.3 -13.57 129.44

2274.41 -33.75 42.09 30.64 95.80 19 54 11 1674.4 -32.58 33.05

3550,74 -6.55 127.39 23.54 56.38 13 45 36 2950.7 -10.92 121.03

DIFFERENTIAL CORRECTION8

TOE .$106 TRA 2.6012 TC-13.0043 BAU 1.7799

ROE .2547 RRA .0613 RC3 .5064 FAU .40873

FOE -.3251 FRA 8.1790 FC-34.5892 8SP 33733

80E .4016 ERA 2.6019 8C313.0141 FSP 7991

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9775.3 S¢_q 572.3 363 2362.1 ST 1648.0 SR 457.7 SS 1430.6

RRT -.3267 RRF -.3518 RTF .9940 CRT .4064 CRS .0440 CST -.8942

S_ 9792.1 R23 .0276 RI3 -.9940 LSA 2127.6 HSA 666.9 SSA 28.4

861 9777.1SG2 340.8 THA 178.90 EL1 1659.2 EL2 415.4 ALF 6.87

LAUNCH DATE NOV 10 1964 FLIGHT TIN( 330.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC C_41C

RL 148.13 LAb .00

RP 213.46 LAP -1.51

RC 295.805 GL 18.83

PLANETOCENTR|C CONIC

C3 10.366 VHL 3.220

LNCH AZI4TH LNCH TIME

90.00 15 56 58

90.00 11 12 27

100.00 17 37 13

100.00 12 14 54

110.00 19 23 13

110.00 12 45 22

DIFFERENTIAL CORRECTIONS

TOE .2701 TRA 2.7418 TC-13.1720 BAU 1.8267

ROE .2604 RRA .0631 RC3 .5028 FAU _39402

FDE -.4416 FRA 8.0646 FC-32.9086 8SP 34603

BOE .3752 BRA 2.7425 8C313.1816 FSP 7711

DISTANCE 779.525 EARTH TO MARS

LOL 47.64 VL 32.875 GAL -3.03 AZL 98.19 HOk 236.54 W4A 186,81 ECC .21272 INC 1,8138 vl 30.080

LOP 284,16VP 23.071 GAP -9.11 AZP 91.00 TAL 342.45 TAp 218.98 RCA 146.92 APO 226.31 v2 25.714

GP .43 ZAL 114.68 ZAP 56.70 ETS 179.60 ZAI[ 85.23 (TE 179.08 ZAC 84.18 ETC 258.26 CLP 56.70

DLA 23.64 RAL 172.88 RAD 6567.4 VEL 11.478 PTH 2.00 VHP 3.438 DPA 9.47 RAp 163.19 ECC 1.1706

L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME I=_ C$T TIM lNJ 2 LAT INJ 2 LONG

2917.03 -28.28 90.39 31.65 88.53 16 43 35 2317.0 -28.19 81.72

3865.41 -10.55 153.09 27.00 63.57 12 16 52 3265.4 -14.01 146.13

2593.84 -29.88 66.61 31.66 90.80 18 20 26 1993.8 -29.45 57.84

3663.82 -9.13 137.53 26.25 61.41 13 15 57 3063.8 -lZ.88 t30.75

2262.19 -33.66 41,15 31.38 96.35 20 0 55 1662.2 -32.41 32,13

3568.24 -5.89 128.31 24.28 56.27 13 44 _1 2968.2 -10.28 121.98

MID-COUflSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT10026.9 S_ 572.5 SG3 2277.9 ST 1688.0 SR 465.0 SS 1420.0

RRT -.3225 RRF -.3479 RTF .9941 CRT .3555 CRS .0884 CST -.8989

S6810043.6 R23 .0278 RI3 -.9941 LSA 2157.7 MSA 669.6 SSA 2e.O

S6110026.7 862 547.3 THA 178.93 EL1 1696.6 EL2 432.4 ALF 5.98
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OATE NOV 10 1964 FLIGHT TIME 352.00 ARRIVAL DATE OCT 28 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .DO LOt. 47.64 VL 32.6T6 GAL

RP 213.18 LAP "|.§} LOP 285.35 Vp 23.113 GAP

RC 298.904 GL 18.71GP .41 ZAL 115.50 ZAP

PLANETOCENTRIC CONIC

23 10.511 VHL 3.242

LNCM AZMTH LNCH TIM(

90.00 16 6 33

90.00 11 6 50

1OO.OO 17 45 47

100.00 12 12 18

110.00 19 30 15

110.00 12 44 20

OlFF(MENTIAL CCIRRECTION3

TOE .2294 TRA 2.8698 TC-13.3016 BAu 1.8704

ROE .2663 RRA .0648 RC3 .4997 FAu .37888

FOE -.5447 FRA 7.9564 FC-31.20TZ 95P 35521

BOE .3514 8RA 2.8903 6C313.3109 FSP 7451

DISTANCE 783.721 EARTH TO MARS

-3.14 AZL 88.18 HCA 237.73 SNA 186.67 ECC .21333 1NC 1.8153 Vl 30.080

-9.26 AZP 90.97 T4L 341.97 TAP 219.89 RCA 1_6.65 APO 226.49 V2 25.748

55.42 ET6 179.61 ZAE 83.67 ETE 179.13 ZAC 84.15 ETC 258.28 CLp 55.42

DLA 23.20 RAL 175.63 RAD 8567.4 VEL 11.465 PTH 2.00 VHP 3.495 OPA 9.49 RAp 163.10 ECC 1.1730

L-| TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2996.61 -28.31 88.89 32.46 89.27 16 54 50 2296.6 -26.11 80.23

389_.44 -9.75 154.59 27.71 63.28 12 13 42 3291.4 -13.25 147.67

2576.66 -29.86 65.34 32.4_ 91.48 18 28 44 1976.7 -29.54 56.57

5686.63 -8.38 138.81 26.98 61.20 13 13 44 3086.6 -12.16 132.06

2249.66 -33.56 40.20 32.15 96.91 20 7 45 1649.9 -32.24 31.21

3588.19 -5.21 129.26 25.03 56.17 13 44 6 2986.2 -9.82 122.94

MID-COUR_d[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_710287.4 SGR 584.3 $G3 2193.3 ST 1754.7 SR 472.1SS 1427.7

RRT -.3177 RRF -.3432 flTF .9942 CRT .3058 CRS .1287 CST -.9041

S6810284.0 RZ3 .0278 RI3 -.9942 LSA 2195.3 NSA 671.1 SSA 27.6

SG110289.0 SG2 554.0 THA 178.96 ELI 1741.2 EL2 447.8 ALF 5.10

LAU$4CM DATE NOV 10 1964 FLIGHT TIME 354.00 ARRIVAL DATE OCT 30 1565

H(LIOCERTRIC CONIC

RL 148.13 LAL .OO LOL 47.64 VL 32.881 GAL

RP 212.87 LAP -1.56 LG4s 286.55 VP Z5.156 GAP

RC R97.999 _ 18.56 GP .40 ZAL 116.34 ZAP

PLAN[TOCEMTRIC CONIC

C3 lO.ili VHL 3.2ii

LHCH AZMTH LNCH TIN(

90.00 16 16 6

90.00 11 5 22

100.00 IT 54 24

lO0.OO 12 9 45

110.00 19 37 22

110.00 12 43 17

DIFFERENTIAL CalRECTION6

TOE .1Tgz 111A 3.O341 TC-13.4317 BAu 1.9167

flOE .27Z3 RRA .0965 RC3 .4949 FAu .36503

FOE -.8655 FRA 7.8259 FC-29.6274 8_P 36250

BOE .3254 8RA 3.0348 8C313.4406 FSP 7159

DISTANCE 787.9_3 EARTH TO MARS

-3.24 AZL 88.18 HCA 238.92 SMA 186.73 ECC .21397 INC 1.8169 vl 30.080

-9.41 AZP 90.94 TAL 34/.47 TAP 220.40 RCA 146.77 APO 226.68 v2 25.782

54.17 ET8 179.61 ZAE 82.14 ETE 179.17 ZkC 84.13 ETC 258.28 CLP 54.17

OLA 22.74 RAL 174.39 RAD 6567,4 VEL 11.492 PTH

L-! TIN( INJ LAT

2876.53 -28.32

3917.49 -8.95

2559.57 -29.82

3709.68 -7.62

2237.45 -33.46

$Q04.56 -4.51

2.00 VHP 3.553 DPA 9.50 RAp 163.O5 ECC 1.1755

INJ L_G INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

87.42 33.31 90.01 17 4 2 2276.5 -28.02 78.77

158.09 28.44 63.02 12 10 40 3317.5 -12.30 149.21

64.07 33.28 92.14 18 37 3 1959.6 -29.21 55.32

140.10 27.73 61.01 13 11 35 3109.7 -11.43 133.59

39.24 32.92 97.46 20 14 39 1637.5 -32.06 30.29

130o22 25.81 56.06 13 43 21 3004.6 -8.94 123,93

MID-COUfl$1[ EX2CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10506.1SGR 590.5 SG3 2111.9 ST 1778.9 SR 479.3 85 1428.1

flRT -.3155 RRF -.3418 RTF .9943 CRT .2492 CRS .1759 CST -.9089

SG810522.7 R23 .0284 RI3 -.9943 LSA 223t.7 MSA 672.7 SSA 27.2

S6110507,8 362 560.3 THA 176.98 EL1 1783.2 EL2 463.1 ALF 4.12

LAUNCH DATE NOV 10 1g64 FLIGHT TIME 358.00 ARR%VAL DATE NOV 1 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .0O

RP 212.57 LAP -1.58

RC 299.061GL 18.45

PLANETOCENTR[C CONIC

C3 10.833 VHL 3.291

LNCM AZMTH LNCH TIME

90.00 18 25 56

90.00 11 2 I

100.00 16 3 2

1OO.00 12 7 18

110.00 19 44 35

110.00 12 42 15

OIFFERENTIAL CORRECTIONS

TOE .1274 TRA 3.1882 TC-13.5246 BAU 1.9601

ROE .2784 RRA .0681RC3 .4907 FAU .35097

FOE -.7658 FRA 7.7041 FC-26.0476 BSP 37049

80E .3061 8RA 3.1669 6C313.5337 FSP 6893

DISTANCE 792.129 EARTH TO MARS

LOL 47.64 VL 32.885 GAL -3.53 AZL 88.18 HC4 240.12 SHA 186.79 ECC .21465 INC 1.8184 vl 30.080

LOP 287.75 VP 25.198 GAP -9.55 AZP g0.91 TAL 340,96 TAp 221.08 RCA 146.69 APO 228.88 V2 25.815

GP .39 ZAL 117.20 ZAP 52.98 ETS 179.62 ZAE 80.85 ETE 179.21 ZAC 84.12 ETC 256.28 CLP $2.96

DLA 22.26 RAL 175.16 RAD 6567.4 VEL 11._99 PTH 2.0D VHp 5.614 DFA 9.50 RAP 165.05 ECC 1.1783

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ Till[ PO CST TIM INJ 2 LAT [NJ 2 LONG

2856.75 -28.31 85.97 34.17 90.74 17 13 13 2256.7 -27.91 77.33

3943.60 -6.14 157.58 29.20 62.79 12 7 45 3345.6 -11.75 150.74

2542,60 -29.77 62.81 34.12 92.80 18 45 24 1942.6 -29.07 54.07

3732.98 -6.85 141.40 28.50 60.83 13 g 29 3133.0 -10.69 134.72

2224.98 -35.34 38.29 33.72 98.02 20 21 38 1625.0 -31.87 29.37

3623.36 -5.80 131.21 26.62 56.00 13 42 38 3023.4 -6.24 124.93

MID-COURSE EXECUT|C_ ACCURACY ORBIT DETERMINATION ACCURACY

SGT10734.6 SGR 596.3 SG3 2031.2 ST 1831.2 SR 486.2 SS 143D.3

RRT -.3127 RRF -,3392 RTF .9944 CRT .1954 CRS .2174 CST -.9143

S6810751.2 R23 .0269 R13 -.9944 LSA 2276.4 MSA 672.7 SSA 26.7

86110736.2 SG2 566,3 THA 179.00 EL1 1833.8 EL2 476.1 ALF 3.18

LAUNCH DATE NOV 10 1964 FLIGHT TIME 356.00 ARRIVAL DATE NOV 3 1965

HELIOCENTRIC CC_IC DISTANCE 796.339 EARTH TO MARS

RL 148.13 LAL .00 LOL 47.64 VL 32.889 GAL -3.43 AZL 88.18 HCA 241.32 SMA 186.85 ECC .21536 INC 1.8199 vl 30.080

RP 212.29 LAP -1.60 LOP 288.95 VP 23.239 GAP -9.70 AZP 90.87 TAt. 340.44 TAP 221.76 RCA 146.61 APO 227.09 V2 25.847

RC 300.120 GL 18.31 GP .38 ZAL 118.07 ZAP 51.79 ETS 179.62 ZAE 79.19 ETE _79.25 ZAC 84.11 ETC 258.28 CLP 51.79

PLANETOCENTRIC CONIC

C3 11,012 VML 3.318 OLA 21.78 RAL 173.94 RAO 6567.4 VEL 11,507 PTH 2.00 VHP 3.676 DpA 9.48 RAp 163.05 ECC 1.1812

LNCH AZ14TH LNCH TIME L-[ TIME INJ LAT INJ LOPG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 16 33 4 2837.26 -28.28 84.33 35.03 91.43 17 22 21 2237.3 -27.78 75.92

90.00 10 58 47 3969;78 -7.32 159.07 29.99 62.57 12 4 57 3369,8 -10.94 152.26

100.00 19 11 41 2325.74 -29.71 61.56 34.96 93.46 18 53 46 1925.7 -28.91 52.84

100.00 12 4 51 3756.54 -6.07 142.71 29.30 60.67 13 7 28 3156.5 -9.93 136.06

110.00 19 51 48 2212.48 -33.22 37.33 34.53 98.57 20 28 41 1612.5 -31.68 28.44

110.00 12 41 13 3642.56 -3.07 132.22 27.44 35.94 13 41 55 3042,6 -7.52 125.95

0ZFFERENTIAL CORRECTIONS MID-CQURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0728 TRA 3.3425 TC-|3.5960 BAU 2.0028 SGT|0957.2 SGR 602.0 363 1952,0 ST 1888.1 8R 493.0 SS 1434.0

ROE .2846 RR4 ,0885 RC3 .4864 FAU .33716 RRT -,3105 RRF -.3374 RTF .g944 CRT .1410 CR8 .2576 CST -.9198

FOE -,8630 FRA 7.5816 FC-26.5076 9SP 37811 SG810973.7 R_3 .0293 R13 -.g944 LSA 2326.5 MSA 671.5 SSA 26.3

BO( .2937 BRA 3.3452 BC313.6047 FSP 6630 $6110958.7 $62 572.1 THA 17g.02 EL1 188g.s EL2 487.7 ALF 2.25

gz8



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE MOV 10 1964 FLIGHT TIME _r60.O0 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CONIC DI STANCE 800.552 EARTH TO MARS

RL 148.13 LAL .00 LOL 47.64 VL 32.892 GAL -3.53 AZL 88.18 HCA 242.53 SMA 186.92 [CC .21612 |NC 1.8213 vl 30.080

RP 212.01 LAP -1.62 LOP 290.15 VP 23.280 GAP -9.84 AZP 90.84 TAL 339.90 TAp 222.43 RCA 146.52 APO 227.31V2 25.879

RC 301.167 GL 16.16 GP .37 ZAL 116.96 ZAp 50.65 ETS 179.62 ZAE 77.77 ETE 179.29 ZAC 84.12 ETC 258.27 CLP 50.65

PLANETOCENTRIC CONIC

C3 11.203 VHL 3.347 DLA 21.28 RAL 176.73 RAD 6567.4 VEL 11.515 PTH 2.01VHP 3.740 DpA 9.44 RAp 163.11ECC 1.1844

LNCH AZMTH LNCH TIME L-I T|ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

gO.DO 16 44 30 2818.07 -28.24 83.14 35.91 92.15 17 31 28 2218.1 -27.64 74.53

g0.G0 10 55 39 3996.05 -6.50 160.56 ]0.80 62.38 12 2 15 3396.0 -10.15 153.78

100.00 18 20 20 2509.02 -29.63 60.32 35.83 94.11 19 2 9 1909.0 -28.75 51.65

100.00 12 2 29 3780.34 -§.27 144.03 30.15 60.53 13 5 30 3180.3 -9.16 137.40

110.00 19 59 8 2199.96 -53.09 36.58 55.36 99.12 20 55 48 1600.0 -31.47 27.53

110.00 12 40 12 3662.16 -2.32 133.24 28.30 55.89 13 41 14 3062.2 -6.76 126.99

DIFFERENTIAL CORRECTI(_46 N|D-COURS( EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE .0140 TRA 3.50_ TC-13.6428 BAU 2.0445 SG711172.0 SGR 607.5 963 1874.5 ST 1950.0 SR 499.6 SS 1438.8

ROE .2909 RRA .0709 RC3 .4819 FAU .32397 flRT -.3088 RRF -.3362 RTF .9944 CRT .0970 CRS .2966 CST -.9251

FOE -.9566 FRA 7.4574 FC-25.0129 BSP 38555 S6811188.5 RZ3 .0298 R13 -.9944 LSA 2381.8 MSA 669.6 SSA 25.8

60E o2913 BRA 3.5036 6C313.8513 FSP 6374 S6111t73.5 SG2 57?.7 THA 179.04 ELi 1950.5 EL2 497.6 ALF 1.57

LAUNCH DATE NOV 10 1964 FLIGHT TIME 362.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC C(_IIC DISTANCE 804.769 EARTH TO MARS

RL 148.13 LAb .00 LOt. 47.64 VL 32.898 GAL -3.64 A15. 88.16 HCA 243.74 _kMA 186.99 ECC .21691 INC 1.8227 vl 30.080

RP 211.73 LAP -1.63 LOP 291.SG VP 23.320 GAP -9.98 AZP 90.81 TAL 339.34 TAP 223.08 RCA 146.43 APO 227.55 V2 25.911

RC 302.203 GL 18.01 GP .36 zAL 119.96 ZAP 49.54 ETS 179.68 zAE 76.$8 ETE 179.53 ZAC 84.15 ETC 258.26 CLP 49.54

PLANETOCENTRIC CONIC

C3 11.407 VHL 3.377 OLA 20.76 RAt. 177.53 RAD 6567.4 VEL 11.524 PTH 2.01 VHP 3.806 DpA 9.59 RAp 163.20 ECC 1.1877

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 53 53 2799.17 -28.19 81.76 56.81 92.84 17 40 38 2199.2 -27.49 73.17

90.00 10 52 37 4022.48 -5.66 162.05 51.64 62.21 11 59 40 3422.4 -9.34 155.30

100.00 18 29 1 2492.44 -29.55 59.10 56.71 94.75 19 10 33 1892.4 -28.58 50.45

100.00 12 0 11 3604.39 -4.47 145.36 50.98 60.41 13 S $5 S204.4 -8.37 138.75

110.00 20 6 30 2187.45 -$2.95 35.48 56.20 99.67 20 42 57 1587.4 -31.26 26.61

110.00 12 39 11 3682.15 -1.55 IS4.28 28.17 55.85 18 40 53 3082.1 -6.03 128.05

OIFFERENTIAL C.aRRECTIONS MID-COURSE EXECUT|ON ACCURACY ORB IT DETERMINATION ACCURACY

TDE -.0473 TRA 3.6688 TC-13.6649 2AU 2,0851 SGT11379.8 SAR 612.8 SG3 1798.5 ST 2017.3 SR 506.1 SS 1443.9

ROE .2974 RflA .0722 tiC5 .4771FAU .$1037 RRT -.3074 RRF -.3353 RTF .9944 CRT .0346 CRS .3326 CST -.9305

FOE-1.0420 FRA 7.3580 FC-28.5561BSP 39292 $6811396.5 R23 .0503 RIS -.9944 LSA 2442.5 MSA 666.5 SSA 25.4

BOE .3011 9RA S.6690 BC$15.6732 F_P 6127 S6111381.4 $4;2 588.1 THA 179.05 ELI 2017.4 EL2 505.8 ALF .53

LAUNCH DATE NOV 10 1984 FLIGHT TIME 364.00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CONIC DISTANCE 808.990 EARTH TO MARS

RL 148.13 LAL .DO LOL 47.64 VL 32.900 gAL -5.75 AZL 86.18 HCA 244.95 SNA 187.06 ECC .21775 INC 1.6241 Vl 50.080

RP 211.47 LAp -1.65 LOP 2g2.57 VP 28.360 GAP -10.13 AZP 90.77 TAL 388.77 TAp 223.72 RCA 146.33 APO 227.79 V2 25.941

RC 308.228 GL 17.85 GP .35 ZAL 120.78 ZAP 48.47 ET$ 179.65 ZAE 75.02 ETE 179.56 ZAC 84.14 ETC 258.24 CLP AS.AT

PLANETOCENTR|C CONIE

CS 11.625 VHL 3.410 DLA ZO.Z4 RAL 178.35 RAD 6567.4 VEL 11.535 PTH 2.01VHp 5.873 DpA 9.35 RAp 165.33 ECC 1.1913

LNCH A2MTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 3 15 2780.56 -28.12 80.41 37.72 93.52 17 49 35 2180.6 -27.33 71.85

90.00 10 49 41 4048.92 -4.82 165.54 52.50 62.06 11 57 10 3448.9 -8.52 156.81

100.00 18 37 41 2476,04 -2g.45 57.8g 57.60 95.58 19 18 57 1876.0 -28.59 49.24

100.00 11 5? 56 3828.67 -S.65 146.70 51.86 60.31 15 1 45 3228.T -7.57 140.11

110.00 20 13 55 2174.97 -32.80 $4.49 57.07 100.21 20 50 10 1575.0 -31.05 25,70

110.00 12 36 11 3702.51 -.78 IS5.35 50.07 55.82 13 39 54 3102.5 -5.25 129.12

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1125 TRA S.8381 TC-13.6652 BAU 2.1250 SG711581.1SGR 618.0 SG5 1724.5 ST 2089.? SR 512.5 SS 1449.8

ROE .3040 RRA .0733 RC3 .4722 FAU .29745 RRT -.5066 RRF -.3550 RTF .9944 CRT -.0169 CRS .3676 CST -.9857

FOE-1.1283 FRA 7.2061 FC-22.1505 8SP 39995 S6611597.5 R2S .0309 R13 -.9944 LSA 2508.3 MSA 662.7 SSA 24.9

8DE .3242 BRA S.8386 6C313.6733 FSP 5886 S6111582.6 SG2 588.2 THA 179.06 EL1 2089.7 EL2 _12.4 ALF 179.75

LAUeACH DATE NOV 10 1964 FLIGHT TIN( 366.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC C_IC

RL 148.13 LAb .OO

RP 211.20 LAP -1.67

RC 304.242 GL 17.68

PLAN(TOCENTRIC CONIC

CS 11.858 VHL 3.443

LNCH AZI4TH LNCH TIN(

90.00 17 12 34

90.00 10 46 50

100.00 18 46 21

100.00 11 53 44

110.00 20 21 22

110.00 12 37 18

DIFFERENTIAL CCRRECTIONS

TDE -.1809 TRA 4.0134 TC-18.6428 9AU 2.1640

ROE .3108 RRA .0743 RC5 .4671FAU .26475

FOE-1.1977 FRA 7.0831 FC-20.7902 BSP 40695

BDE .3596 9RA 4.0141 BC313.6507 FSP 5652

DISTANCE 813.213

LOL 47.64 VL 32.905 GAL -3.8G AZI. 88.17 I'K;A

LOP _93.79 VP 23.400 GAP -10.27 AZP 90.74 TAL

GP .$4 ZAL 121.71 ZAP 47.43 ETS 179.62 ZAE

EARTH TO MARS

246,16 SMA 187.13 ECC .21860 INC 1.8255 vl 30.080

338.19 TAP 224.$5 RCA 146.22 APO 228.04 V2 25,971

73.70 ETE 179.59 ZAC 84.17 ETC 258.21 CLP 47.42

DLA lg.70 RAL 179.14 RAD 6567.S VEL 11.543 PTH 2.01 VHP 3.g42 DpA 9.26 RAP 163.48 ECC 1.1951

L-I TIME |NJ LAT [NJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2762.24 -28.03 79.07 58.65 94.18 17 58 56 2162.2 -27.16 70.52

4075.54 -S.97 165.03 53.40 61.94 11 54 46 3475.5 -7.69 158.35

2439.81 -29.34 56.69 58.51 95.99 19 27 21 1859.8 -28.20 48.07

3853.20 -2.62 148.05 52.76 60.23 12 59 57 3253.2 -6.76 141.48

2162.5A -32.65 $3.55 57.95 100.74 20 57 24 1562.5 -30.82 24.80

3728.24 .02 136.45 50.99 55.82 13 39 16 3123.2 -4.47 130.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G711776.4 _ 623.1SG3 1652.2 ST 2167.5 SR 518.8 SS 1455.4

RflT -.3062 RRF -.3851RTF .9943 CRT -.0663 CRS .4000 CST -.9406

SG811792.8 RZ3 .0314 R13 -.9944 LSA 2579.2 MSA 658.0 SSA 24.4

56111777.9 SG2 593,1THA 179.07 ELi 2167.8 EL2 517.6 ALF 179.04

g2g



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NO¥ 10 1964 FLIGHT 7114( 368.00 ARRIVAL DATE NOV 13 1965

HELIOCENTRIC CO_i|C DISTANCE 817.438 EARTH TO NARS

RL 148.13 LAL .00 LOt. 47.64 VL 32.909 GAL -3.98 AZL 88.17 HCA 247.38 SMA 187.21 ECC .21951 INC 1.8268 Vl 30.080

RF 210.95 LAP -1.69 LOP 295.00 VP 25.438 GAP -10.41 AZP 9D.70 TAL 337.59 TAp 224.97 RCA 146.11 APO 228.30 V2 28.001

RC 305.247 GL 17.51 GP .33 ZAL 122.66 ZAP 46.41 ETS 179.82 ZAE 72.40 ETE 179.43 ZAC 84.20 ETC 258.19 CLP 46.41

PLANETOCENTRIC CONIC

C3 12.106 VHL 3.479 OLA 19.16 RAL 179.96 RAD 6567.5 VEL 11.554 PTH 2.02 VHP 4.013 DpA 9.17 RAP 163.67 ECC 1.1992

LNCH AZNTN LNCH TIRE b-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17,21 50 2744.22 -27.94 77.76 39.59 94.83 18 7 34 2144.2 -26.97 69.23

go.oo 10 44 5 4102.29 -3.11 168.53 34.31 61.84 11 52 27 3502.3 -6.85 159.85

100.00 18 55 0 2443.78 -29.22 55.52 39.44 96.60 19 35 44 1843.8 -28.00 45.93

100.00 11 53 36 3877.97 -1o98 149.41 33.69 60.17 12 58 14 3278.0 -5.94 142.86

110.00 20 28 51 2150.19 -32.49 32.82 38.84 101.27 21 4 41 1550.2 -30.59 23.91

110.00 12 36 15 3744.32 .82 137.53 3|.93 $5.83 13 38 39 3144.3 -3.6? 131.32

01FFERENTIAL CCRRECTI(_S MID-COURSE EXECUTION ACCURACY

TOE -.2531 TRA 4.1928 TC-13.6010 BAU 2.2025 S6111965.6 SGR 828.0 SG3 1582.1

ROE .3178 RRA .0752 tiC3 .4619 FAD .27251 flRT -.3064 RflF -.3359 RTF .9943 CRT -.1140 CRS

FDE-l.2681 FRA G.9563 FC-19.4881 BSP 41367 S_11982.1 R23 .0320 R13 -.9943 LSA 2634.5 MSA

BOE .4063 BRA 4.1935 8CS13.6088 FSP 5423 86111987.2 862 597.7 THA 179.08 EL1 2250.8 EL2

LAUNCH DATE NOV 10 1964 FLIGHT TIM( 370.00 ARRIVAL

HELIOCENTRIC CCNtC DISTANCE 82t.666 EARTH

RL 148.13 LAL .00 LOL 47.64 VL 32.913 GAL -4.10 AZL 88.17 HCA 248.60 SI4A 187.28 ECC .22047

RP 210.70 LAp -1.70 LOP 296.22 VP 23.478 GAP -10.55 AZP 90.67 TAL 336.97 TAp 225.57 RCA 145.99

RC 308.243 GL 17.32 GP .33 ZAL 123.61 ZAp 45.43 ETS 179.62 Z_ 71.13 ETE 179.46 ZAC 84.24

PLANETOCENTRIC CONIC

CS 12.371 VHL 3.517 DLA 18.60 RAL 180.78 RAO 6567.5 VI[L 11.565 PTH 2.02 VHP 4.085 OpA 9.06

LNCH AZMTH LNCH T1ME L_I TIM( INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TINE P_ CST TIM

90.00 17 $1 4 2726.51 -27.83 78.48 40.54 95.47 18 16 31 2126.5

90.00 10 41 24 4129.18 -2.25 188.03 35.28 61.78 11 50 13 3529.2

100.00 19 3 39 2427.96 -29.09 54.36 40.38 97.20 19 44 7 1828.0

100.00 11 51 30 3902.96 -1.13 150.78 34.64 60.13 12 56 33 3303.0

110.00 20 SS 21 2137.94 -32.32 31.70 39.75 101.79 21 11 59 1537.9

110.00 12 55 18 3763.75 1.64 136.64 32.90 55.65 13 38 3 3165.8

DIFFERENTIAL CCRRECTION$ MID-COURSE EX(CUTI(_4 ACCURACY

TOE -.3276 TRA 4.3789 TC-13.5365 BAU 2.2401 S&T12149.2 SGR 632.7 SG3 1513.8

ROE .3250 RRA .0759 RC3 .4564 FAU .26049 RRT -.3068 RRF -.3869 RTF .9942

F0(-1.3313 FflA 6.8308 FC-19.2298 68P 42035 S68_2165.7 R23 .0327 fl13 -.9942

BO( .4615 BRA 4.3796 8CS13.5442 FSP 5203 $G|12150.9 _2 602.1 THA 179.08

ORBIT DETERMINATION ACCURACY

ST 2280.0 SR 524.9 SS 1461.2

,4_11 CST -.9452

632.8 SSA 24.0

521.3 ALF 178.59

DATE NOV 15 1965

TO MARS

INC 1.8281 vl 30.060

APO 228.$7 V2 26.029

ETC 258.15 CLP 45.43

RAP 163.69 ECC 1.2036

|NJ 2 LAT INJ 2 LONG

-26.78 67.97

-6.00 161.37

-27.79 45.80

-S.lO 144.24

-30.36 23.04

-2.85 132.44

ORBIT DETERMINATION ACCURACY

ST 2337.8 SR 530.9 SS 1466.3

CRT -.1587 Cfl6 .4598 CST -.9495

LSA 2734.4 MSA 647.2 SSA 23.5

EL1 2359.2 EL2 523.8 ALF 177.83

LAUNCH DATE NOV 10 1964 FLIGHT TIME 372.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 210.4S LAP -1.72

RC 307.229 GL 17.14

PLANETOCENTRIC CONIC

C3 12.S§4 VHL 3.5§7

LNCH AZNTH LHCH TIRE

g0.00 17 40 15

90.00 10 58 48

100.00 19 12 16

100.00 11 49 26

110.00 2D 43 52

110.00 12 34 22

47.64 VL 52.918 GAL

DISTANCE 825.896 EARTH TO MARS

-4.25 AZL 88.17 HCA 249.82 SMA 187.56 ECC .22146 INC 1.8294 VI 30.080

356.34 TAP 228.16 RCA 145.87 APO 228.86 V2 26.057

69.89 (TE 179.49 ZAC 84.28 ETC 256.12 CLP 44.48

LOL

LOP 297.45 VP 23.514 GAP -10.69 AZP 90.63 TAL

GP .32 ZAL 124.58 ZAP 44.48 ETS 179.61 ZAE

DLA 18.05 RAL 181.61 RAO 6567.5 VEL 11.578 PTH 2.02 VHP 4.1S9-DPA 8.95 RAP 164.14 ECC 1.2082

L-I TINE ]NJ LAT IHJ LONG |HJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2709.10 -27.71 75.22 41.51 96.09 18 25 24 2109.1 -26.58 66.74

4156.22 -1.37 169.54 36.23 61.71 11 48 4 3556.2 -5.15 162.89

2412.37 -28.95 53.22 41.34 97.78 19 52 29 1812.4 -27.57 44.69

$928.19 -.28 152.17 35.62 60.11 12 54 56 3328.2 -4.25 145.64

2125.80 -32.15 50.80 40.68 102.30 21 19 18 1525.8 -50.12 22.17

3787.52 2.47 139.76 33.90 55.90 15 37 29 3187.5 -2.02 133.58

DIFFERENTIAL CORRECTIONS

TOE -.4060 TRA 4.5699 TC-13.4520 8AU 2.2769

flOE .3323 RflA .0744 RC3 .4507 FAU .24879

FDE-I.389T FRA 6.7050 FC-17.0218 BSP 42698

BOE .5246 SRA 4.5705 BC313.4595 FSP 4993

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CC_IIC

RL 148.13 LAL .00

RP 210.22 LAP -1.73

RC 308.206 GL 16.94

PLANETOCENTRIC CONIC

C3 12.955 VHL 3.599

LNCH AZNTH LNCH TIME

90.00 17 49 Z3

90.00 10 36 16

1OO.O0 19 20 $2

1OO.00 11 47 29

110.00 20 51 23

110.00 12 33 27

DIFFERENTIAL C_RRECTICNS

TOE -.4871TRA 4.7968 TC-13.3470 BAU 2.3129

ROE .3399 RRA .0767 RC5 .4449 FAU ,2376"3

F0(-1.4415 FRA 6.5787 FC-15.8673 DSP 43338

BOE .5940 BRA 4.7573 BC313.3545 FSP 4785

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712326.4 8GR 637.2 SG3 1447.5 ST 2429.6 SR 536.8 SS 1470.8

RRT -.3078 RRF -.3383 RTF .9941 CRT -.2014 CRS .4868 CST -.9534

$r_12342.9 R23 .0333 R13 -.9941 LSA 2818.3 NSA 641.2 SSA 23.1

S6112328.0 SG2 606.2 THA 179.09 ELI 2432.2 EL2 525.Z ALF 177.33

FLIGHT TIME 374.00 ARRIVAL DATE NOV 19 1965

DISTANCE 830.126 EARTH TO MARS

LOL 47.64 VL 32.923 GAL -4.35 AZL 88.17 HCA 251.05 SMA 187.44 ECC .22251 IN(: 1.8307 vl 30.080

LOP 298.67 VP 23.550 GAP -10.82 AZP 90.59 TAL 335.70 TAP 226.74 RCA 145.74 APO 229.15 V2 26.085

GP .31 ZAL 125.55 ZAP 43.56 ETS 179.60 ZA£ 68.68 ETE 179.52 ZAC 84.33 ETC 258.08 CLP 43.56

DLA 17.46 RAL 182.43 RAO 6567.5 VEL 11.591PTH 2.03 VHP 4.235 DPA 8.82 RAP 164.42 ECC 1.2132

L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2892.02 -27.58 73.99 42,50 96.89 18 34 16 2092.0 -26.36 65.53

4183.39 -.SO 171.05 37.22 61.69 11 46 0 3583.4 -4.28 164.42

2397.02 -28.81 52.10 42.32 98.35 20 0 49 1797.0 -27.35 43.60

$953.63 .58 153.56 39.62 60.11 12 53 22 5353.6 -3.40 147.04

2113.81 -31.97 29.91 41.63 102.80 21 28 37 1513.8 -29.88 21.32

3809.60 3.32 140.93 34.91 55.98 13 36 56 3209.6 -1.17 134.73

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712497.4 $6R 641.6 SG3 1383.1 ST 2525.6 SR 542.5 SS 1474.1

RRT -.3091RRF -.3402 flTF .9940 CRT -.2413 CRS .5117 CST -.9570

S6812513.8 R23 .0339 R13 -.9940 LSA 2905.6 MSA 634.8 SSA 22.7

SG112499.0 SG2 610.1 THA 179.09 EL1 2529.2 EL2 525.7 ALF 176.90

930



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 209.99 LAp -1.75

RC 309.174 GL 16.74

PLANETOCEMTRIC CONIC

C3 13.276 VHL 3.644

LNCH AZMTH LNCH TIME

90.00 17 58 29

90.00 10 33 49

100.00 19 29 27

100.00 11 45 32

110.00 20 58 55

110.00 12 32 33

FLIGHT TIN( 378.00

DISTANCE 834.358

LOt. 47.64 VL 52.927 GAL -4.49 AZL 88.17 HCA 252.27 SMA

LOP 299.90 VP 23.586 GAP -10.96 AZP 90.36 TAL 335.04 TAp

GP .30 ZAL 126.54 ZAp 42.66 ET3 179.60 ZAE 67.49 ETE

ARRIVAL DATE NOV 21 1965

EARTH TO MARS

167.53 ECC .22360 INC 1.8320 V1 50.060

227.31 RCA 145.60 APO 220.46 V2 26.111

179.55 ZAC 84.39 ETC 258.03 CLP 42.66

DLA 16.88 PAL 183.27 RAD 6567.3 VEL 11.604 PTH 2.03 VHP 4.312 OPA 8.69

L-I TIM( INJ LAT |HJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM

2675.27 -27.44 72.76 43.50 97.28 18 43 4 2073.3

4210.71 .38 172.58 38.24 61.69 II 44 0 3610.7

2381.92 -28.63 51.01 43.31 98.91 20 9 9 1761.9

3979.29 1.43 154.97 37.65 60.14 1_ $1 $1 3379.3

2101.98 -31.79 29.03 42.59 103.28 21 33 57 1502.0

3832.00 4.17 142,11 35.96 36.04 13 36 Z5 3232.0

RAp 164.72 ECC 1.2185

INJ Z LAT IMJ 2 LONG

-26.15 64.35

-3.40 165.95

-27.12 42.54

-2.$3 146.45

-29.64 20.49

-.32 135.90

DIFFER[MTIAL CORRECTIONS

TOE -.5716 111A 4.9694 TC-13.Z254 BAU 2.3483

ROE .3477 RRA .0768 RC3 .43R9 FAU .22146

F02-1.4897 FRA 8.4524 FC-14.7680 B$1P 439U

BOE .6690 BRA 4.9700 BC313.2326 F_P 4585

LAUNCH DATE NOV 10 1964

MID-COURE EXECUTION ACCURACY

SG712G63.9 $GR 645.8 SG3 1320.9

RRT -.3108 RRF -.342? RTF .9938

S6612690.4 R23 .0348 R13 -.9938

S6112365.5 Sr_ 613.8 THA 179.09

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 209.77 LAP -1.76

RC 310.132 GL 16.53

PLANETOCENTRIC CONIC

C3 13.617 VHL 3.690

LNCH AZI4TH LNCH TIM(

90.00 18 7 31

9O.OO 10 31 26

100.00 19 37 59

100.00 11 43 39

110.00 21 6 26

110.00 12 31 40

DIFFERENTIAL CORRECTIONS

TOE -.6392 TRA 3.1783 TC013.0853 BAD 2.3833

ROE .3557 RRA .0768 RC3 .4328 FAU .21369

FOE-1.5321 FRA 6.3232 FC-13.7131 BSP 44592

BDE .7490 BRA 5.1788 8C313.0926 FSP 4395

ORBIT DETERt4INATION ACCURACY

ST 2625.5 SR 348.1 SS 1476.8

CRT -.2769 CR$ .5355 CST -.9601

LSA 2996.5 MSA 628.5 SSA 22.3

EL1 2830.1 ELI 525.4 ALF 178.53

FLIGHT TZNE 376.00 ARRIVAL DATE NOV 23 1965

DISTANCE 838.590 EARTH TO MARS

LOL 47.64 VL 32.932 GAL -4.62 AZL 88.17 HCA 253.30 SMA 187.61ECC .22474 INC 1.8332 vl 30.080

LOP 301.13 VP 23.822 GAP -11.10 AZF 90.52 TA(. 334.36 TAp 227.86 RCA 143.45 APO 229.78 V2 26.137

GP .30 ZAL 127.53 ZAP 41.79 ET8 179.§9 ZAE 66.33 ETE 179.57 2AC 84.45 ETC 257.99 CLP 41.79

OLA 16.29 RAL 164.10 RAD 6567.3 VEL 11.819 PTH 2.04 VHp 4.391DPA 8.54 RAP 165.03 ECC 1.2241

L-I TIM( INJ LAT INJ LGNG INJ RT ASC INJ AZRTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2658.86 -27.29 71.60 44.32 97,86 18 51 50 2038.9 -25.92 63.20

4238.18 1.27 174.11 39.29 61.71 11 42 4 3638.2 -2.52 167.48

2387.11 -28.49 49.93 44.31 99.43 20 17 26 1767.1 -26.89 41.50

4005.17 2.33 156.39 38.70 60.19 12 30 24 3405.2 -1.65 149.87

2090.33 -31.60 28.18 43.37 103.76 21 41 17 1490.3 -29.39 19.67

3854.71 5.03 143.30 37.02 56.14 13 33 35 3254.7 .55 137.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

34;712924,6 SGR 649.9 SG3 1260.3 ST 2728.7 SIR 553.6 $S 1477.8

RRT -.3|30 RRF -.3434 R'rF .9936 CRT -.3140 CRS .5576 CST -.9630

S6812841.3 R23 .0355 R13 -.9936 L'_A 3090.2 MSA 622.0 SSA 21.9

S6112826.4 $62 617.2 THA 179.09 ELI 2734.5 EL2 524.5 ALF 176.22

LAUNCH DATE NOV 10 1964 FLIGHT TIME 380.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CONIC DISTANCE 842.823 EARTH TO MARS

RL 148.13 LAL .00 LOL 47.64 VL 32.937 G_L °4.76 AZL 86.17 HCA 254.74 3HA 187.70 [CC .22593 INC 1.6345 vl 30.080

RP 209.55 LAp -1.77 LOP 302.37 _p 23.856 GAP -11.24 AZF 90.48 TAL 333.67 TAp 228.40 RCA 145.29 APO 230.11 V2 26.162

RC 311.080 GL 16.32 GP .29 ZAL 126.53 ZAP 40.95 ETS 179.58 ZAE 65.19 ETE 179.60 ZAC 84.52 ETC 257.94 ELF 40.94

PLANETOCENTRIC CONIC

C3 13.981 VHL 3.739 DLA 15.69 RAL 184.93 RAD 6587.6 VEL 11.635 PTH 2.04 VHP 4.472 DPA 8.38 RAp 165.41 ECC 1.2301

LNCH AZMTM LNCH TIME L-I TIME IHJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 16 29 2642.80 -27.14 70.45 45.55 98.41 19 0 32 2042.8 -25.69 62.08

90.00 10 29 6 4265.80 2.16 IT5.65 40.37 61.76 1t 40 12 3665.8 -1.63 169.02

100.00 19 46 29 2352.38 -28.32 48.89 45.33 99.98 20 25 41 1752.6 -26.65 40.48

100.00 11 41 48 4031.25 3.2t 137.83 39.76 60.26 12 48 59 3431.2 -.77 151.30

110.00 21 13 57 2078.88 -31.42 27.34 44.57 104.22 22 48 36 1478.9 -29.14 18.87

110.00 12 30 49 3877.70 5.90 144.31 38.12 56.27 13 35 27 3277.7 1.43 138.28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7504 TRA 5.3930 TC-12.9312 BAU 2.4183 SG712981.3 SCA_ 653.8 SG3 1201.9 ST 2835.0 SR 559.0 SS 1477.4

ROE .5640 RRA .0765 RC3 .4263 FAU ,20536 RRT -.31§6 RRF -.3487 RTF .9934 CRT -.3470 CRS .5782 CST -.9656

FOE-1.5695 FRA 6.1976 FC-12.716§ BSP 45189 S6812997.8 R23 .0363 RI3 -.9934 LSA 3186.5 MSA 615.2 SSA 21.5

8DE .8340 BRA 5.3935 BC312.9382 FSP 4206 $G112982.9 SG2 620.3 THA 179.09 EL1 2841.9 ELI 523.0 ALF 175.95

LAUNCH DATE NOV 10 1964 FLIGHT TIM( 382.00 ARRIVAL DATE NOV 27 1965

HELIOCENTRIC C_NIC DISTANCE 847.034 EARTH TO MARS

RL 148.13 LAL .O0 _ 47.64 YL 32.942 GAL -4.91 AZL 88.16 HCA 255.97 814A 187.79 ECC .22717 INC 1.8357 vl 30.080

RP 209.34 LAp -1.78 LOP 303.60 VP 23.690 GAP -11.39 AZP 90.44 TAL 332.96 TAp 228.93 RCA 145.13 APO Z30.45 V2 26.186

RC 512.019 GL t8.10 GP .28 ZAL 129.34 ZkP 40.12 ET$ 179.57 ZAE 64.07 ETE 179.63 ZAC 84.60 (TC 257.88 CLP 40.12

PLAN(TOCEMTRIC CONIC

C3 14.368 VHL 3.791DLA 15.09 RAL 185.77 RAD 6567.6 VEL 11.651PTH 2.05 VHP 4.554 DPA 8.21 RAp 165.79 ECC 1.2365

LNCH AZMTH LNCH TIME L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ Z LAT INJ E LONG

go.00 18 25 24 2627.10 -26.98 69.33 46.60 98.95 19 9 11 2027.1 -25.46 60.99

go.oO 10 26 51 4293.55 3.05 177.20 41.47 61.83 11 38 24 3693.6 -.74 170.57

100.00 19 54 56 2338.35 -28.15 47.66 46.37 100.49 20 33 55 1736.4 -26.41 39.49

100.00 11 40 0 4057.52 4.10 139.27 40.89 60.38 12 47 37 3457.5 .12 152.74

110.00 21 21 27 2067.66 -31.22 26.52 45.58 104.67 21 35 55 1487.7 -28.89 18.09

110.00 12 29 58 3900.98 6.78 145.74 39.23 56.42 13 34 59 3301.0 2.32 139.50

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8440 TRA 5.6147 TC-12.7612 BAU 2.4526 34;T13133.2 SGR 637.3 SG3 1145.5 ST 2943.6 SR 564.2 $8 1475.5

ROE .3725 RRA .0760 tiC3 .4197 FAU .19534 RRT -.3186 RRF -.3524 RTF .9932 CRT -.3775 CR$ .5975 CST -.987R

FOE-1.6019 FRA 6.0699 FC-lt.TTO0 9SP 45797 S68t3143.6 fl23 .0372 R13 -.9932 LSA 3284.7 MSA 808.7 SSA 21.2

BOE .9225 BRA 5.6152 BC312.7681FSP 4027 SG113134.9 SG2 623.2 THA 179.08 EL1 2951.6 ELI 521.1ALF 175.73
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 10 1954

HELIOCEHYRIC CONIC

RL 148.1] LAL .00

RP 209.14 LAP -1.79

RC 312.850 GL 15.88

PLANETOCENTRIC CONIC

C3 14.781 VHL ].845

LNCH AZMTH LNCH TIME

90.00 16 ]4 16

90.00 10 24 39

100.00 20 3 21

100.00 11 38 15

110.00 21 28 56

110.00 12 29 9

FLIGHT TIM( ]84.00

DISTANCE 851.285

LOt. 47.64 VL ]2.947 GAL -5.06 AZL 88.16 HCA 257.21 SMA

LOP 504.84 VP 23.72] GAP -11.52 AZP 90.41 TAL ]51.25 TAp

GP .28 ZAL 150.55 ZAP 59.53 ET8 179.56 ZAE 62.96 ETA

ARRIVAL DATE NOV 29 1965

EARTH TO MARS

187.88 ECC .22847 INC 1.8569 ¥1 30.080

229.45 flCA 144.95 APO 230.80 VZ 26.209

179.65 ZAC 84.68 (TC 257.83 CLP 39.33

OLA 14.48 RAL 166.60 RAO 6567.6 VEL 11.869 PTH 2.05 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TZNE

2611.77 -26.81 68.24 47.67 99.47 19 17 48

4321.45 3.95 178.78 42.59 61.94 11 36 41

2324.45 -27.97 46.87 47.43 100.99 20 42 6

4084.00 4.99 160.73 42.02 60.49 12 46 19

2056.68 -31.03 25.72 48.61 105.11 22 5 13

3924.53 7.67 146.99 40.37 56.59 13 54 ]4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.9412 TRA 5.8426 TC-12.5772 BAU 2.4666 SGT13280.1 6_R 661.1 9031090.9

ROE .3813 RRA .0752 RC3 .4130 FAU .18565 RRT -.3220 RRF -.3566 RTF .9929

FOE-t.8304 FRA 5.9408 FC-10.8741BSP 46378 Sr_13296.5 R23 .0383 R13 -.9930

80( 1.0155 BRA 5.84]0 6C312.5839 FSP 3851 S0113261.8 SG2 625.8 THA 179.08

FLIGHT TIME 386.00LAUNCH DATE NOV 10 1964

4.6]8 OpA 8.02 RAP 166.20 ECC 112433

PO CST TIN INJ Z LAT INJ Z LONG

2011.8 -25.23 59.93

3721.4 .17 172.13

1724.4 -26.17 38.53

3484.0 1.02 154.19

1456.7 -L_1.65 17.]3

3324.5 ].22 140.73

OR81T DETERMINATION ACCURACY

ST 5054.5 SR 569.3 SS 1471.9

CRT -.4060 CRS .6158 CCS_ -.9699

LSA 3384.9 NSA 602.2 S_A 20.8

EL1 3063.5 EL2 516.8 ALF 175.54

HELIOCENTRIC C_NIC DISTANCE 855.514

RL 148.1] LAL .DO LOt. 47.64 VL 32.953 GAL -5.21 AZL 88.16 HCA 258.45 _4A

tip 208.R4 LAp -1.80 LOP 306.08 VP 23.755 GAP -11.67 AZP 90.37 TAL 331.49 TAp

tiC 513.871Gb 15.65 GP .27 ZAL 131.56 ZAP 38.55 ETS 179.55 zA( 61.91 ETA

PLAINETOCENTR|C C._IC

C3 15.219 VHL 3.901DLA 13.86 RAL 187.44 RAD 6567.6 VEL 11.668 PTH 2.06 VHP

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 43 5 2596.62 -26.64 67.18 48.75 99.98 19 26 20

90.00 10 22 31 4349.48 4.85 180.34 43.75 62.07 11 55 0

100.0_ 20 11 43 2310.86 -27.80 45.90 48.50 101.47 20 50 14

100.00 11 36 32 4110.65 5.88 162.21 43.18 60.64 12 45 3

110.00 21 38 23 2045.95 -30.84 24.94 47.66 105.53 22 10 29

110.00 12 28 21 3946.34 8.56 148.26 41.54 56.78 13 34 10

OIFFERENTIAL CORRECTIONS NID-COURSI[ EXECUTION ACCURACY

TD(-t.0414TRA 6.0772 TC-12.3795 BAU 2.5202 SG713422.0 6_ 664.5 903 1038.0

flOE .3903 flflA .0742 tiC3 .4060 FAU .17619 RRT -.3257 RRF -.3611 RTF .9927

FOE-1.6557 FRA 5.6115 FC-10.0224 BSi s 46956 67_13436.4 R23 .0392 R13 -.9927

BOA 1.1121BRA 6.0776 BC512.3861FSP 3665 S0113423.7 8G2 628.2 THA 176.07

ARRIVAL DATE DEC 1 1965

EARTH TO MARS

187.97 ECC .22985 INC 1.8381 vt 30.080

229.95 RCA 144.77 APO 231.17 V2 26.232

179.68 ZAC 84.77 ETC 257.77 CLP 38.55

4.724 OpA 7.83 RAP 166.63 ECC 1.2505

PO C$T TIN [NJ 2 LAT INJ 2 LONG

1996.8 -24.99 58.90

3749.5 1.07 17].69

1710.9 -25.95 37.59

3510.7 1.92 155.66

1446.0 -28.40 16.59

3348.3 4.12 141.97

ORBZT DETERMINATION ACCURACY

ST 3166.9 SR 574_3 SS 1466.5

CRT -.4525 CRS .6328 CST -.9717

LSA 3486.3 MSA 595.8 SSA 20.5

ELi 3176.9 ELI 518.2 ALF 175.39

LAUNCH OAYE NOV 10 1964

HELIOCEHTRIC CONIC

RL 146.1] LAL .00

RP 208.76 LAP -1.81

RE ]14.784 GL 15.42

PLANET_ENTRIC CONIC

C] 15.686 VHL 3.961

LNCH AZHTH LHCH TIME

go.o0 18 51 47

90.00 10 20 26

100.00 20 20 2

100.00 11 54 52

110.00 21 43 49

110.00 12 27 35

FLIGHT TIME ]68.00 ARRIVAL DATE DEC 3 1965

O18TANCE 859.741 EARTH TO MARS

LOL 47.64 VL ]2.958 GAL -5.37 AZL 88.16 HCA 259.70 SNA 188.06 ECC .23124 INC 1.8593 Vl 30.060

LOP ]07.53 VP 25.786 GAP -11.81 AZP 90.35 TAL ]50.74 TAp 230.45 RCA 144.58 APO 231.55 VZ 26.254

GP .26 ZAL 152.58 ZAP 37.80 ETS 179.5] ZAE 60.86 ETE 179.70 ZAC 84.86 ETC 257.71 CLP 57.00

DLA 1].25 RAL 188.27 RAD 6567.6 VEL 11.708 PTH 2.06 VHP 4.811 DPA 7.6] RAP 1_7.06 ECC 1.2562

L-I TIME INJ LAT INJ LONG INJ RT kgC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2562.26 -26.46 66.15 49.84 100.47 1g 54 49 1982.] -24.75 57.90

4377.65 5.74 181.92 44.93 62.22 11 35 24 ]777.7 1.98 175.26

2297.65 -27.61 44.96 49.59 101.93 20 58 20 1697.7 -25.69 ]6.69

4137.49 6.77 163.70 44.37 60.82 12 43 50 ]537.5 2.83 157.13

2055.51 -30.65 24.19 46.73 105.94 22 17 44 1435.5 -28.16 15.88

3972.40 9.45 149.55 42.74 57.00 15 33 47 3572.4 5.04 14].24

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.1454 TRA 6.3180 TC-12.1725 BAU 2.5540 SGT15560.3 6GR 667.8 SG3 987.1 ST 3280.9 SR 579.2 SS 1459.4

ROE .3997 Rflk .0729 RC3 .3990 FAU .16712 RRT -.3500 RRF -.3665 RTF .9923 CRT -.4574 CRS .6491 CST -.9732

FOE-1.6737 FRA 5.6802 FC3-9.2238 BSP 47510 S00t3578.7 R23 .0404 R13 -.9924 LSA 3589.2 NSA 589.4 SSA 20.1

BOA 1.2131 BRA 6.3184 BC312.1790 FSP 3518 S0113562.1 SG2 630.3 THA 179.07 ELi 3291.9 EL2 513.3 ALF 175.27

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 208.58 LAp -1.82

RC 315.690 GL 15.19

PLANETOCENTRIC CONIC

C3 16.182 VHL 4.02] OLA

LNCH AZMTH LNCH T|ME L-I TIM( INJ LAT

90.00 19 0 27 2568.10 -26.28

90.00 10 16 24 4405.95 6.64

100.00 20 28 16 2284.79 -27.45

100.00 11 33 15 4164.50 7.67

110.00 21 51 12 2025.35 -30.45

110.00 12 26 49 3996.70 10.35

DIFFERENTIAL CCltRECTIONS

TO(-1.2521 TRA 8.5665 TC-11.9531 BAU 2.5874

ROE .4093 RRA .0713 RC3 .3918 FAU .15831

FOE-1.8869 FRA 5.5492 FC3-6.4698 BSP 46054

BOA 1.3173 BRA 6.5669 BC311.9596 FSP 3358

FLIGHT TIME 390.00 ARRIVAL DATE DEC 5 1965

DISTANCE 863.966 EARTH TO MARS

LOt. 47.64 VL 32.963 GAb -5.54 AZL 88.16 HCA 260.94 5i4A 188.16 ECC .23272 INC 1.6405 Vt 30.080

LOP 308.57 VP 23.817 GAP -1t.95 AZP 90.29 TAL 329.97 TAP 230.91 RCA 144.37 APO 231.95 V2 26.274

GP .26 ZAL 133.60 ZAP 37.07 ETS 179.52 ZAE 59.83 ETA 179.72 ZAC 84.95 ETC 257.65 CLP 37.07

12.63 RAt. 189.10 RAD 6567.6 VEL 11.729 PTH 2.07 VHP 4.901 DpA 7.42 RAP 167.55 ECC 1.2663

INJ LONG INJ RT ASC INJ AZMTH INJ TIME I_ _ST TIM INJ 2 LAT INJ 2 LONG

65.15 50.96 100.94 lg 43 15 1966,1 -24.51 58.93

163.52 46.14 62.41 11 31 50 3806.0 .2.89 176.84

44.05 50.69 102.38 21 6 22 I084.8 -25.45 35.61

165.21 45.$8 61.02 12 42 39 3564.5 3.74 158.62

23.46 49.81 106.33 12 24 58 1425.4 -67.92 15.19

150.88 43.96 57.24 15 33 20 3396.? 5.98 144.5_

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

54T13694.0 SGR 670.9 SG3 937.8 ST 3395.8 SIR $83.9 96 1450.$

RRT -.3345 RRF -.3718 RTF .6920 CRT -.4804 CR8 .6642 CST -.9746

6;813710,4 R25 .0416 R13 -.9920 LSA $692.6 MSA 583.2 $8A 19.6

S0113695.9 $02 632.1 THA 179.06 EL1 3407.6 EL2 510.3 ALF 175.17
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 10 1964

HELIOCENTRIC CC_IIC

RL 148.13 LAL .OQ

RP 208.40 LAp -1.82

RC 316.588 GL 14.95

PLANETOCENTR|C CON|C

C3 16.710 VHL 4.088

LNCH AZMTH LNCN TIME

90.00 19 9 2

90.00 10 16 26

100.00 20 3S 50

100.00 11 $1 40

110.00 21 58 33

110.00 12 29 3

FLIGHT TIME 3g2.DD ARRIVAL DATE DEC 7 1965

DISTANCE 868.187 EARTH TO MARS

LOL 47.64 VL 32.969 GAL -5.71 AZL 88.16 HCA 262.19 SHA 188.26 ECC .23426 INC 1.8417 _1 30.080

LOP 309.82 VP 23.847 GAp -12.10 AZP S0.25 TAL 529.18 TAP 231.57 RCA 144.18 APO 252.36 V2 26.294

GP .25 ZAL 134.62 ZAp 36.56 ETS 179.51 ZAE 58.82 ETE 179.75 ZAC 85.06 ETC 257.58 CLP 36.36

DLA 12.00 RAL 189.93 RAO 6567.7 VEL 11.751 PTH 2.07 VHP 4.992 DPA 7.20 RAP 168.05 ECC 1.2750

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIdTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2554.36 -26,10 64.19 92.09 101.39 19 51 36 1954.4 -24.27 56.00

4434.38 7.53 185.13 47.37 62.$2 11 30 20 3834.4 3.80 178.45

2ET2.29 -2T.24 43.IT 51.82 102.81 21 14 22 1672.3 -25.21 34,96

4191.68 8.56 168,T3 46.82 61o25 12 41 31 3591.7 4.86 160.12

2015.50 -30.26 22,76 50,91 106,71 22 32 9 1415,5 -27.68 14,52

A021,2_ 11,25 tS2,tg 45,20 S?,S1 13 33 G 5421.2 G.88 145,61

DIFFERENTIAL CQRRECTI_IS MID-COURSE EXECUTION ACCURACy

T08-1,3917 TRA 6.8227 TC-11.7251BAU 2,9206 SGT13824,5 SGR 673,6 SG3 890,3

ROE .4193 RflA .0694 RCS .3843 FAU .14980 RflT -.3395 RRF -.3777 RTF ,9918

FOE-1.6999 FRA 5.4167 FC3-T.T608 BSP 48600 SG813840.9 R23 .0429 RIS -.9918

BOE 1.4248 8RA 6,8231 9C511.T314 FSP 3203 96113626.4 SG2 6_8,T THA 179.05

LAUNCH DATE NOV 10 1964 FLIGHT TIlE $94.00

HELIOCENTRIC C_NIC Ol STANCE 872,404

RL 148.15 LAL .DO LOt. 47,64 VL 32,975 GAL -5,88 AZL 86,16 HCA 263,44 S44A 166.36 ECC .23567

RF 206.24 LAP -1.83 LOP 311.07 _P 23.6T$ GAP -12.25 AZP 90.21 TAL 328.38 TAP 231.82 RCA 143.93

RC 317.480 GL 14,70 GP .23 ZAL 135,64 ZAP 35,67 ETS 179,49 ZAE 57,83 (TE 179,77 ZAC 85.16

PLAN(TOCENTR|C CONIC

C3 17.272 VHL 4.136 OL& lto36 RkL t90.T6 RAO 6567.7 VEL 11.TT5 pTH 2.06 VHP 3,085 OPA 6.9?

LNCN AZNTH LNCM TIN( L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN

90.00 19 1T 33 2541.03 -25.92 63.25 53.24 101.82 19 59 54 194t.0

90.00 10 14 31 4462.93 6.42 186.76 48.64 62.66 11 26 54 3662.9

100.00 20 44 38 2280.19 -27.06 42.31 52.95 103.22 21 22 18 1660.2

100.00 11 30 T 4219.01 9,45 168,27 46,09 61,51 12 40 26 3619,0

110.00 22 S 52 2005.98 -30.08 22.08 52.02 IOT.OT 22 39 18 1406.9

110.00 12 25 22 4045.97 12.15 153.54 46,48 37.80 13 32 48 3446.0

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-t.4733 TRA 7,0847 TC-lt,4914 6AU 2,6549 SGT13951.1SGR 6T6,6 963 644,6

ROE .4295 RRA ,0972 RC3 ,37T0 FAU ,14163 RRT -,3443 flRF -,3642 RTF ,9912

FDE-1.7079 FRA 5.2824 FC3-7.0994 69P 49095 S_1596T.5 R23 .0444 R13 -.9912

808 1.5365 BRA 7.0830 8C311.4976 FSP 3032 S6113953,! $82 S35.0 THA 179.04

oRBIT DETERNINATION ACCURACY

ST 3511.1SR 588.5 SS 1439.1

CRT -,$018 CRS ,6785 CST -,9?57

LSA 3796,3 MSA 577.2 sSA 19.5

EL1 3523.8 ELI 507.2 ALF 175.09

ARRIVAL DATE DEC 9 1965

EARTH TO MARS

INC 1.8429 vl 30,080

APO 232.78 V2 26.314

(TC 257.52 CLP 35.67

RAP 169,56 ECC 1.1842

INJ 2 LAT INJ 2 LONG

-24.03 55,09

4,T2 160.03

-24,97 34,14

5.57 161.63

-27,43 13.88

7,61 147.13

oRBIT DETERMINATION ACCURACY

ST 3626,7 SR 592.9 SS 1426.4

CRT -,5219 CRS ,6923 CST -.9767

LSA 3900,3 HSA 571.2 SSA 19.2

EL1 3640.1 ELI 503.9 ALF 175.03

LAUNCH DATE NOV 10 1964 FLIGHT TIME 398.00 ARRIVAL DATE DEC 11 1955

HELIOCENTRIC CONIC OISTANCE 8T6.616 EARTH TO MARS

RL 148.13 LAL .DO LOt. 47.84 VL 32.98D GAL -S.D6 AZL SS.16 HCA 234.69 3MA 188,45 ECC .23754 INC 1.8441 VI 30.080

RP 206.08 LAp -1.64 LOP 312.32 VP 23,903 GAP -12,40 AZP 90,17 TAL 327.56 TAp 232,25 RCA 143.69 APO 253.22 V2 26,332

RC 316.$87 GL 14,46 GP ,24 ZAL I36,66 ZAP 35,00 ETS 179,48 tkE 56,67 ETE 179.79 Z&C 85.28 ETC 25T,AS CLP $S.00

PLANETOCENTR|C CONIC

C3 17.889 VHL 4.227 DLA 10,75 RAL 191.56 RAD 6567.7 VEL 11.800 PTH 2,09 VHP 5.180 DPA 6.73 RAP 169.09 ECC 1.2941

LNCH AZNTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT lNJ 2 LONG

90.00 19 26 O 2528.14 -25.74 62.35 54.40 102.24 20 8 8 1928.1 -23.79 5A.22

90.00 10 12 38 449t.S9 9,31 188,40 49,93 63,14 t1 27 30 3891,8 5.83 18L.65

100.00 20 52 43 2248.47 -26,8T 41,49 54.11 103,61 21 30 11 1648,5 -24.73 33.35

100.00 11 28 37 4248.49 10,34 169,83 49,38 61,80 12 39 23 3646,5 6.49 163.18

liD.DO 22 13 8 1996.79 -29.69 21.43 55.16 107.41 22 46 25 1396.8 -27.22 13.26

110,00 12 24 40 4070,93 13,05 154,91 47,78 56.12 13 32 31 3470,9 8,74 148.46

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

T08-1.5922 TRA 7.3550 TC-11.2462 BAU 2.6665 SGT$4073.3 SGR 679.3 SG3 800,3 ST 3742.5 SR 597.3 SS 1A11.6

ROE .4402 RRA .0647 RC3 .3695 FAU ,13368 RRT -,3506 RRF -.3910 flTF .99t07 CRT -.5407 CRS .7053 CST -.9776

FOE-1.7119 FRA 5.1473 FCS-G.4TST BSP 49594 Sr_t140891_7 R23 ,0459 R13 -.9907 LSA 4004.4 NSA 565.A SSA 18.9

BOE 1.6319 DRA 7.3352 BC311.2343 FSlP 2908 $6114075.3 SG2 636.1 THA 1T9.03 ELI 3756.6 EL2 500.5 ALF 174.98

LAUNCH DATE NOV 10 1964 FLIGHT TIME 398.00 ARRIVAL DATE DEC 13 1965

HELIOCENTRIC CONIC DI STANCE 880,823 EARTH TO NARS

RL 148.13 LAL .OD L_L 47.64 VL 32,986 GAL -8,24 AZL 88.15 HCA 265.94 SMA 168.56 ECC .13929 INC 1.8453 vl 30.080

RP 207.93 LAp -1.94 LOP 313.56 VP 23.930 GAP -12.53 AZP 90.13 TAL 326.72 TAp 232.67 RCA 143.44 APO 233,68 V2 26.349

RC 319.2A7 GL 14.21 GP .24 ZAL t37.69 ZAP 34.35 ETS 179.46 ZAE 55.91 ETE 179.81 ZAC 85.39 ETC 257.38 CLP 34.35

PLAN_TOCENTMIC C_IC

CS 18.503 VHL 4.302 DLA 10.13 RAt. 192.40 RAD 6567.7 VEL 11.827 PTH 2.09 VHP 5.276 DPA 6.A8 RAp 189.84 ECC 1.3045

LNCH AZMTH L_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 34 22 2515.67 -25.55 61.49 55.58 102.64 ZO 18 18 1915.7 -23.56 53.38

90.00 10 10 49 4520.37 10.19 190.05 51.23 63,44 11 26 9 3920.4 $.54 183.27

100.00 21 0 44 2237,16 -26,69 40,70 55.28 103.99 21 38 1 1837.2 -24.50 32.S8

100.00 tt 2T 9 4ET4.tE 11.22 tTt.4O 50.70 62.11 12 38 23 3674.1 7.41 164,89

110.00 22 20 22 1987,96 -29,71 20.81 54,31 107,74 22 53 30 1388,0 -27.00 12,67

110.00 12 24 0 4096.08 13.95 156.30 49.11 58.47 13 32 16 3496.1 9.68 149.81

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TDE-1.7124 TRA 7,6326 TC-II,OD20 6AU 2,7231 SGTI4193,2 SGR 881,9 SG3 757.7 ST 3857.8 3R 601.4 98 1394.9

ROE .4511RRA .0619 RC3 ,3619 FAU .12604 RRT -.3560 RRF -,3984 RTF ,gg01 CRT -,5583 CRS ,7177 CST -,9783

FOE-1.7122 FRA S.0103 FCS-S.6g?3 9S4P 50053 SG814209.6 R23 ,0A76 R13 -.ggD2 LSA 4108.D MSA SS9.? SSA tA.8

BDE 1.7709 BRA 7.6329 DC311,OD79 FSP 2782 S6114195.5 SG2 636.9 TNA 179.02 ELI 3872.6 EL2 497.1 ALF 174.94

g33



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 10 1964 FLIGHT TIM( 4DO.0D ARRIVAL DATE DEC 15 1965

HELi_ENTRIC CONIC DISTANCE 885.0Z3 EARTH TO MARS

RL 148.13 LAL .00 LOL 47.64 YL 32.992 GAL -6.43 AZL 88.15 HCA 267.20 SMA 188.66 ECC .24111 INC 1.8464 vl 30.060

RP Zg?.?9 LAP -1.64 LOP 314.83 VP 23.95G GAP -12.70 AZP 90,08 TAL 325.87 TAp 233,07 RCA 143.17 APO 234.15 V2 26.366

RC 320.122 GL 13.96 6P .23 ZAL 138.70 ZAP 33.71 (TS 179.45 ZAE 54.98 (TE 179.83 ZAC 85.52 ETC 257.31CLP 33.71

PLANETOCENTRIC CONIC

CS 19.178 YHL 4.379 DLA 8.SO RAL 193.22 RAD 6567.8 VEL 11.856 _TH 2.10 VHP 5.375 OpA 6.22 RAP 170.21ECC 1.3156

LNCH AZNTH LNCH TIME L-| TIME INJ LAT IMJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

go.oO 18 42 40 2503.65 -25.37 80.85 56.77 /03.02 20 24 24 /903.7 -23.33 5Z.5&

9O.OO 10 9 3 4846.25 11.06 191.72 52.59 83.77 11 24 52 3949.3 7.48 184.91

100.D0 21 6 40 2266.26 -26.51 39.94 56.47 104.35 21 48 47 1626.3 -24.27 31.85

100.00 11 25 43 4301.88 12.10 173.00 52,05 62.46 12 37 ZS 3701.9 8.32 166.25

110.00 22 27 32 1979.46 -29.53 20.21 55.47 108.05 23 0 32 1379.5 -26.78 12.10

110.00 12 25 21 4121,43 14.85 157.72 50.47 58.85 13 32 2 3521.4 10.61 151.17

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE-1.8865 TRA 7.9181 TC-10.7511 BAD 2.756: $6714309.6 SGR 684.3 $63 716.5 ST 3972.7 SR 605.5 SS 1376.1

ROE .4624 RRA .0567 RE3 .3542 FAU .11866 RRT -.3633 RRF -.4062 RTF .969§ CRT -.5748 CRS .7296 CST -.9786

FDE-1.7083 FRA 4.6719 F¢3-5.$564 BSP 50505 SGBt4828.1RZ3 .0494 R13 -.9896 LSA 4211.3 NSA 554.0 SSA 18.3

BO[ 1.8938 BRA 7.9183 6C310,7569 FSP 2623 66114311.9 _'F2 637.4 THA 179.00 EL1 3986.1 EL2 493.5 ALF 174.92

LAUNCH DATE NOV 10 1964 FLIGHT TIME 402.00 ARRIVAL DATE DEC 17 1965

HELIOCENTRIC CC_IIC

RL 148.13 LAL .00

RP 207.66 LAP -1.65

RC 320.992 GL 13.70

PLAH[TOCENTRIC C_NIC

C3 19.996 VHL 4.460

LNCH AZ14TH LNCH TIM(

90.DO 16 30 53

90.0O 10 7 15

100.00 21 18 33

100.00 11 Z4 20

110.00 22 34 39

110.00 12 ZE 43

DIFFERENTIAL CORRECTIONS

TOE-1.9689 TRA 6,2113 TC-10.4061 8AU 2,7934

ROE .4740 RRA .0551 RC3 ,3464 FAU .11153

FDE-1.TOSO FRA 4,7321 FC3-4.8331 8SP $0932

BIDE 2.0203 BRA 6.2115 8C31D.5088 F8P 2488

DISTANCE 888.2t7 EARTH TO MARS

LOL 47.64 VL 32.996 GAL -6.63 AZL 88.15 HCA 268.45 SMA 188.76 ECC .24301 INC 1.6476 Vl 30.080

LOP 316.09 VP 23.982 GAP -12.88 AZP 90.05 TAL 525.01 TAp 233.48 RCA 142.89 APO 234.64 V2 26.381

GP .23 ZAL 13R.72 ZAP 53.10 (TS ITR,43 zA( 54.08 ETE 179.85 ZAC 85.84 ETC 257.24 CLP 33.10

OLA 8.68 RAL 194.05 RAD 6567.8 V(L 11.886 pTH 2.11VHP 5.476 DPA 5.96 RAP 170.80 ECC 1.3274

L-I TIM( IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2492.08 -25.19 59.85 57.99 105.38 20 32 25 1892.1 -23.10 51.81

45T8.24 11,93 195.41 53.97 64,13 11 23 57 3978.2 8.35 186.56

2215.76 -26.55 39.22 57.67 104.69 21 53 29 1615.8 -24.05 $1.16

4329,77 12.98 174.61 55.43 62.83 12 36 29 5729.8 9.23 167.82

19TI.37 -29.56 18.64 58.65 108.35 25 7 31 1371.4 -26.57 11.57

4146.95 15.74 159.15 51.85 59.26 13 $1 50 3546.9 11.55 152.56

MID-COURSE EXECUTZON ACCURACY oRBIT DETERMINATION ACCURACY

SGT14422.5 $GR 686.6 S13 676.9 ST 4086.6 SR 609.3 SS 1585.6

RRT -.5702 RRF -.414S RTF .9889 CRT -.5903 CRS .7409 CST -.9793

$6814458.8 R23 .0514 R13 -.9889 LSA 4313.7 NSA 546.5 SSA 18.1

_114424.? 8fr2 657.7 THA 178.99 EL1 41D2.6 EL2 489.9 ALF 174.90

LAUNCH DATE NOV 10 1964 FLIGHT TIME 404.00 ARRIVAL DATE DEC 16 1965

HELIOCENTRIC CONIC

RL 146.13 LAL .DO

RP 207.54 LAP -1.|5

RC 321.856 ;L 13.45

PLAklETOCENTRIC CONIC

C3 20.659 VHL 4.54S

LNCH AZNTH LNCM TIRE

gO.O0 lg 5g E

go.oQ 10 S 38

100.00 21 24 22

100.00 11 22 58

11D.OQ 22 41 43

110.00 12 22 G

OISTANCE 893.402 EARTH TO MARS

LOL 47.64 VL 33.004 GAL -6.83 AZL 88.15 HCA 269.71 SNA 188.67 ECC .24500 INC |.8466 vl 30.080

LOP 317.35 VP 24.006 GAP -13.02 AZP 90.01 TAL 324.12 TAP 235.84 RCA 142.60 APO 235.14 V2 26.396

;p ,22 ZAL 140.73 ZAP 32.50 (TS 179.41 ZA[ 53.16 ETE 179.67 ZAC 85.77 [TC 257.17 CLP 32.50

DLA 8.26 RAL 194.84 RAD 6567.8 VEL 11.918 PTH 2.12 VHP 5.579 DPA 5.69 RAP 171.40 ECC 1.3400

L-| T|M2 INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2480.96 -25.01 $9.09 59.22 103.72 20 40 23 1881.0 -22.88 51.07

4607.31 12.79 195.t2 55.37 64.52 11 22 25 4007.3 9.25 186.22

2205.72 -26,15 58.52 58.89 /05.02 22 1 8 1603.7 -23.83 30.49

4357.79 13.84 178.24 $4.84 63.24 12 35 56 3757.8 10.14 189.40

1965.64 -29.19 19.10 57.85 108,63 25 14 27 1563.6 -26.37 11.05

4172.65 16.63 160.61 55.27 59,70 13 31 39 3572.6 12.48 153.96

ORBIT DETERMINATION ACCURACY

ST 4199.? SR 615.1 SS 1333.4

CRT -,6050 CRS ,7520 CST -.9797

LSA 4415.5 NSA 543.1 SSA 17.8

EL1 4216.3 EL2 466.2 ALF 174.88

DIFFERENYIAL C_RRECTIONS

TOE-2.OSST TRA 8.5124 TC-10.2367 BAU 2.8297

ROE .4860 RRA .0511 RC3 ,5386 FAU .10468

FDE-t.6940 FRA 4.5903 FC3-4.3861 BSP 51526

BOE 2.1513 BRA 8.5125 BC310.2413 FSP 2356

MID-COURSE EXECUTION ACCURACY

8GT14552.4 SCAt 688.8 S&3 658.7

RflT -.5775 RRF -.4233 RTF ,9881

SG014548.? R25 ,0555 R13 -.9882

$6114554.8 SG2 657.7 THA 178,97

LAUNCH DATE NOV 10 1964 FLIGHT TIME 406.00 ARRIVAL DATE DEC 21 1965

HELIOCENTRIC C_NIC

ML 148.13 LAL .00

RP 207.42 LAP -1.85

RC 522.714 GL 13.t9

pLAN[TOCENTRIC CONIC

C3 21,470 VHL 4.634

LNCH AZNTH LNCH TIM(

90.00 20 7 6

90.00 10 3 58

100.00 21 32 7

100.00 11 21 39

110.00 22 4844

110.00 12 21 31

DIFFERENTIAL C._ItRECTIONs

TDE-2,2301 TRA 8,8662 TC3-9,9806 BAD 2,8664

RIDE .4684 RRA .0467 RE3 .5508 FAU ,09801

FDE-l.6615 FRA 4.4468 FC5-3.0321BSP 51691

BOE 2.2851 BRA 8.622S BC$ 6,9665 FSP 2226

DISTANCE 897.579 EARTH TO MARS

LOL 47.64 VL 55.010 GAL -7.04 AZL 88.15 HCA 270.97 SMA 188.98 ECC ,24707 INC 1.8499 Vl 30,080

LGP 318.81 VP 24.029 LAP -13.18 AZP 89.R7 TAL 323.23 TAP 234.20 RCA 142.29 APO 235.66 V2 26.408

GAP ,22 ZAL 141,74 ZAP 51.82 ET$ 178.40 ZAE 52.28 ETE _79.88 ZAC 85.91 [TC 257,11 CLP 31,92

DLA 7.63 RAL 185.65 RAO 8567.9 V(L 11,R52 PTH 2.13 VHP 5,685 DpA 5.41 RAP 172.02 [CC 1,3558

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2470,50 -24.84 56,5§ 60.46 104,05 20 48 16 1870.3 -22.68 50.56

4636.48 13.63 186.84 56.81 84,94 11 21 16 4036.5 10.14 188.80

2196,10 -25.98 37.86 80.15 105.33 22 8 43 1596.1 -23,62 29.65

4385.91 14,70 177.89 56.28 65.67 12 54 45 5785.9 11.04 171.00

1958.30 -29.03 58.59 59.07 108.89 25 21 21 1356.3 -26.18 10.57

4168.48 17.51 182,10 54.71 60.16 13 51 30 3598.5 e13.41 135.38

M|O-COURSE EXECUTION ACCURACY oRBIT OETERNINATION ACCURACY

_T14858.8 S_R 690.8 SG3 601.8 ST 4510.8 SR Ili.i 66 1309.t

RRT -.5850 RRF -.4525 RTF .9875 CRT -.6188 CR8 .7823 CST -.8?88

$Ga1483_.2 R25 .0558 R13 -.88?4 LSA 4515.4 MSA 557,6 $$A 17.3

SGl14641.3 $62 657.4 THA 178.g6 EL1 4328.0 EL2 482.8 ALF 174.08

g$4



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE NOV 10 1964

HELIOCENTRIC CONIC

RL 148.13 LAL .DO

RP 207.31 LAp -1.85

RC 323.566 6L 12.94

PLANET(_ENTRIC CONIC

C3 22.333 VHL 4.726

LNCH AZMTH LNCH TIME

90.00 20 15 5

90.00 10 2 23

100.00 21 39 47

100.00 11 20 22

110.00 22 $5 42

110.00 12 20 $7

FLIGHT TIRE 408.00

DISTANCE 901.745

LOL 47.64 VL 33.016 GAL -7.25 AZL 88.15 HCA 272.23 SMA

LOP 319.87 VP 24,051 GAP -13.33 ASP 89.93 TAL 322.31 TAp

GP .22 ZAL 142.73 ZAP 31.35 (TS 179.38 ZAE 51.41 (T[

ARRIVAL DATE DEE 23 1965

EARTH TO MARS

189.08 ECC .24922 INC 1.8511 Vl 30.080

234.54 RCA 141.96 APO 238.21 V2 26,422

17g.91 ZAC 86.05 ETC 257.04 CLP 31.35

DLA 7.02 RAL 196.45 RAD 6567.9 VEL 11.988 PTH 2.14 YHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2460.09 -24.67 37.65 61.72 104.36 20 56 5

4665.73 14.47 198.38 58.27 65.39 11 20 g

2186.92 -25.81 37.22 61.38 105.62 22 16 14

4414.14 15.54 179.36 57.74 64.14 12 33 57

1949.35 -28.88 16.11 60.30 109.14 26 26 11

4224.47 16.69 163.61 56.19 60.66 13 61 22

DIFFERENTIAL CCltRECTIONS NID-COURK EXECUTION ACCURACY

TOE-2. 3690 TRA 9.1409 TC3-9.7203 BAU 2.9066 SG714742.5 SGR 692.7 SG3 5.66.2

ROE .5112 RflA .0419 RE3 .6229 FAU .09158 RRT -.5929 RRF -.4421RTF .9864

FOE-1.6660 FRA 4.3015 FC3-3.5300 BSIP 32037 SGB14758.8 R_ .0585 R13 -.9865

BIDE 2.4235 BRA 6.1410 BCS 9.7259 FSP 210| SG114745.0 SG2 636.9 THA 178.94

LAUNCH DATE NOV 10 1994 FLIGHT TIME 410.00

HI[LIOCENTRIC CONIC O|$TANCE 905.901

RL 148.13 LAL .00 LOL 47.64 VL 63.022 GAL -?.47 AZL 69.15 HCA 273.49 SNA

RP 207.21 LAp -1.65 tOP 321.13 VP Z4.OT3 GAP -lS.52 ASP 89.69 TAt. 321.68 TAP

RC 324.413 GL 12.68 GP .21 ZAL 146.75 SAP 30.60 ET_ 179.36 ZAE 50.36 ETE

PLANI[TOCENTRIC CONIC

C3 23.250 VHL 4.922 OLA 6.40 RAt. 197.24 RAO 6367.9 VEL 12.026 PTH 2.15 VHP

LNCH AZMTH LNCH TIN( L-I TIN( ZNJ LAT INJ I._N6 |NJ RT ASC |NJ AZNTH INJ TIME

90.00 20 23 0 2430.33 °24.$0 56.99 63.00 104.65 21 S 50

go.D0 10 0 50 4695.03 15.29 200.34 59.76 65.88 11 19 S

100.00 21 47 23 2176.17 -25.63 36.66 68.65 105.90 22 23 41

100.00 11 19 6 4448.46 16.$6 161.23 59.24 64.64 12 33 10

110.00 23 2 36 1642.79 -28.73 17.65 61.55 109.37 23 34 58

110.00 12 20 24 4230.39 19.25 165.14 57.70 61.19 13 31 13

OIFFEflENTIAL CORRECTIONS RIO-CoURSE EXECUTION ACCURACY

TOE-2.5107 TRA 9.4677 TC3-9.4615 BAU 2.9425 SGT14842.9 SGR 694.6 S&3 331.9

ROE .5243 RRA .0367 tiC3 .3151FAU .06536 RRT -.4011RRF -.4521RTF .9834

FOE-1.6471FRA 4.1537 FC$-S.17S6 8_P 52371 S68t4859.t R23 .0913 R13 -.9654

BDE 2.5649 ERA 9.4670 BC3 9.4667 F24P 1880 86114843.5 84;2 636.1 THA 178.92

5.792 DPA 5,12 RAp 172.66 ECC 1.3675

PO CST TIM INJ 2 LAT INJ 2 LONG

1860.1 -22.45 49.68

4065.7 11.03 191.59

1586.9 -23.42 29.24

3814.1 11.94 172.62

1349.3 -25.99 10.11

3624.5 14.34 156.83

ORBIT DETERMINATION ACCURACY

ST 4421.2 SR 620.0 SS 1283.Z

CRT -.6315 CRS .7728 CST -.9800

LSA 4614.6 MSA 552.7 SSA 17.3

EL1 4438.7 EL2 478.8 ALF 174.88

ARRIVAL DATE DEC 25 1965

EARTH TO MARS

189.19 ECC .25147 INC 1.8523 vt 30.080

834.87 RCA 141.62 APO 236.77 V2 26.434

179.93 ZAC 86.20 ETC 256.97 CLP 30.80

5.902 DPA 4.82 RAP 173.31 ECC 1.3826

PO CST TIM INJ 2 LAT INJ 2 LONG

1650.3 -22.25 49.04

4095.1 11.91 193.30

1578.2 -23.22 28.67

3842.5 12.83 174.25

1342.6 -25.82 9.69

3650.6 15.26 158.30

ORBIT DETERMINATION ACCURACY

ST 4528.8 SR 623.2 SS 1255.2

CRT -.6436 CRS .7826 CST -.9800

LSA 4711.2 MSA 527.6 SSA 17.0

EL1 4546.7 EL2 475.1 ALF 174.88

LAUNCH OATE MOV 10 1964 FLIGHT TIME 412.00

HELIOCENTRIC CONIC

RL 148.13 LAL .00

RP 207.12 LAp -1.85

RC 325.253 GL 12.42

PLANETOCENTRIC CONIC

CS 24.225 VHL 4.922

LNCH AZMTN LNCH TIME

90.00 20 30 50

90.00 g 59 19

100.00 21 54 55

100.00 11 17 55

110.00 23 9 26

110.00 12 19 53

ARRIVAL DATE DEC 27 1965

DISTANCE 910.044 EARTH TO MARS

LOL 47.64 VL 33.026 GAL -T.TO AZL 68.15 HCA 274.76 SNA 189.50 ECC .25382 INC 1.8535 vl 30.080

LOP 322.40 VP 24.093 GAP -13.70 AZP 69.85 TAL 320.45 TAp 235.19 RCA 141.26 APO 237.35 V2 26.444

GP .21 ZAL 144.75 SAP 30.27 ETS 179.34 ZAE 49.72 ETE 179.94 SAC 86.34 ETC 256.90 CLP 30.27

DLA 5.79 RAL 198.04 RAD 6566.0 VEL 12.067 PTH 2.16 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2441.06 -24.34 56.66 64.29 104.93 21 11 51

4724.44 16.10 202.12 61.28 66.39 11 18 5

2169.66 -25.50 36.06 63.94 106.16 22 31 5

4470.88 17.20 162.96 80.77 65.17 12 32 26

1966.64 -26.59 17.23 62.82 109.59 23 41 45

4276.66 20.10 166.70 59.23 61.75 13 31 10

DIFFERENTIAL CCIRRECTIONS MID-rOUES[ EXECUTION ACCURACY

70E-2.8579 TRA 9.8028 TC3-9.2047 6AU 2.9628 SGT14941.0 SGR 696.3 SG3 498.8

ROE .5379 RflA .0510 tiC3 .SOTS FAU .07936 RflT _.4097 flflF -.4627 RTF .9842

F08-1.6259 FRA 4.0040 FC3-2.8668 BSP 52616 S6814957.2 RSS .0644 R13 -.9843

BOG 2.7118 BRA 9.8029 BCS 9.2096 FSP 1859 S6114943.7 SGS 635.1 THA 178.90

6.014 DPA 4.52 RAP 173.98 ECC 1.3987

PO CST TIM INJ 2 LAT INJ 2 LONG

1841.1 -22.06 48.43

4124.4 12.77 195.02

1569.9 -23.04 28.12

3870.9 15.70 175.91

1336.6 -25.85 9.28

3676.9 16.17 259.78

ORBIT DETERMINATION ACCURACY

ST 4635.5 SR 626.3 SS 1225.8

CRT -.6553 CRS .7923 CST 0.9799

LSA 4807.2 MSA 522.4 SSA 16.8

EL1 4655.8 EL2 471.2 ALF 174.89

LAUNCH DATE NOV 10 1964 FLIGHT TIME 414.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC C(_IIC DISTANCE 914.174 EARTH TO MARS

RL 148.13 LAL .OOLOL 47,64 VIL 63,034 GAL -7.94 A_. 68.15 HCA $76.03 SNA 189.42 ECC .25636 INC 1.8547 vl 30.080

RP 207.04 LAP -1.84 LOP 823.66 MP 24.112 GAP -13.88 ASP 69.81TAL 319.47 TAP 235.49 RCA 140.88 Also 237.96 V2 26.454

RC 326.098 r,L 13.16 GP .21 ZA_ 145.74 sap 29.75 ET8 179.32 ZN[ 48.89 ET( 179.96 SAC 86.50 ETC 256.83 CLP 29.75

PLAN(TOC(NTRIC CEltIC

C3 25.263 VHL 5.026 DLA 5.16 RAL 1S6,8S RAD 6568.0 V(L |2.t09 PTH S.17 VHp 6.129 DpA 4.20 RAp 174.6£ (CC 1.4158

LNCH AZNTH LNCH TINIE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 38 35 2438.24 -24.19 55.76 55.60 105.19 21 19 7 1832.2 -21.87 47.85

90.00 9 57 50 4756.90 16.90 203.91 62.83 66.93 11 17 4 4153.9 13.63 196.76

100.00 22 2 28 2161.99 -25.35 35.52 65.24 106.40 22 66 24 1562.0 -22.66 27.61

100.00 11 16 44 4439.37 18.00 164.69 52.32 63.73 12 31 43 3899.4 14.57 177.58

110.00 26 16 13 1960.89 -26.48 16.84 64.10 109.79 $3 48 24 1330.9 -25.50 8.91

110.00 12 19 23 4603.$4 20.95 168.28 60.80 62.35 13 31 6 3705.2 17.08 161.29

DIFFERENTIAL C_qRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE-2.8084 TRA10.1482 TC3-8.9473 SAU 3.0235 SGT13035.6 SGR 697.9 863 466.9 ST 4739.8 SR 629.2 SS 1194.6

RDE .5518 RRA .0248 RC3 .2395 FAU .07358 RRT -.4185 RRF -.4736 RTF .9829 CRT -.6662 CRS .8017 CST -.9797

FOE-1.6016 FRA S.6522 FCS-2.5210 BSP 52670 SGB15051.8 R23 .0678 R13 -.9830 LSA 4901.0 MSA 517.4 SSA 16.5

BOG 2.8621 BRA10.1482 BC3 8.9523 FSP 1743 SG115038.5 SG2 633.8 THA 178.89 EL1 4758.4 EL2 467.4 ALF 174.90
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH 0ATE NOV 10 lg6A
FLIGHT TIME 416.00 ARRIVAL DATE DEC 31 1965

HELIOCENTR|C CONIC DZSTANCE 818.289 EARTH TO MARS

RL 148.13 LAL .OO LOt, 47.64 VL 33.041GAL -8.18 AZL 88.14 HCA 277.29 8NA 189.53 ECC .25882 INC 1.8559 vl 30.080

RP 208.98 LAp -1.84 LOP 324.g3 VP 24.130 GAP -14.06 AZP 89.?6 TAL 318.49 TAP 235.78 RCA 140.48 Apo 238.58 V2 26.463

RC 328.917 GL 11.g0 GP .20 ZAL 148.72 ZAP 29.25 ETS 179.30 ZAE 48.09 ETE 179.98 ZAC 86.65

PLANETOCENTR|C CONIC

C3 28.386 VHL 5.135 DLA 4.58 RAL 199.61 RAO 6568.1VEL 12.155 PTH 2.18 VHP 6.246 DPA 5.89

LNCH AZMTH LNCH T|ME L-| TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TIM

gO.DO 20 46 16 2423.87 -24.04 55.19 66.92 103.44 21 26 40 1823.9

gO.DO 9 58 25 4783.41 17.68 205.73 64.41 6T.51 11 16 7 4183.4

100.00 22 9 46 2134.56 -23.20 35.02 66.55 108.63 22 45 40 1554.6

tOO.DO 11 15 55 4527.94 18.79 186.44 63.91 66.32 12 31 3 3927.9

110.00 23 22 56 1923.55 -28.33 16.47 65.39 109.97 23 55 2 1325.5

ETC 256.76 CLP 29.25

RAP 173.35 [CC 1.4539

;NJ 2 LAT |NJ 2 LONG

-21.68 47.51

14.47 198.32

-22.88 27.12

15.43 179.26

-25.35 8.36

110.00 12 18 84 4329.72 21.77 169.89 62.40 62.97 13 31 4

DIFFERENTIAL C_RECTION8 MIO-CQUR_ EXECUTION ACCURACY

TOE-2.9GS1TRAlO.SO24 TC3-8.6936 BAU 3.0661 SGTtSt2T.9 SGR 699.5 SG3 436.0

ROE .5662 RRA .0162 RC3 .2917 FAU .06794 RRT -.4275 RRF -.4849 RTF .9814

FDE-1.ST42 FRA 3.6981 FC3-2.2308 9SP 53075 8¢_15144.1RZ3 .0714 R13 -.9815

008 3.0187 0RA10.3024 9C3 8.6985 FSP 1631 S8115130.9 SG2 932.2 THA 178.87

LAUNCH DATE NOV 10 lgSA FLIGHT TIME 418.00

HI[L|OCENTRIC CA_AIC DISTANCE 922.38R

RL 148.18 LAL .DO LOt. 4T.64 VL 53.047 GAL -6.43 AZL 88.14 HCA 278.55 SMA 189.64 ECC .26148

RP 206.89 LAP -1.84 LOP $26.20 VIP 24.148 GAP -14.25 AZlP 99.72 TAt. 317.49 TAP 236.04 RCA 1&0.06

RC $27.742 GL 11.65 GP .20 ZAL 147.70 ZAP 28.76 ET8 179.28 ZAE 47.29 (TE 179.99 ZAC 86.82

PLAN(TOCENTRIC CONIC

C3 27.340 VHL 5.248 OLA 3.96 RAL 200.36 RAO 6569.1V(L 12.203 PTH 2.19 VHP 6.366 DPA 3.56

LNCH AZMTH LI_H T|H( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIN

90.00 20 53 53 2415.95 -23.69 54.65 68.26 105.67 21 34 9 1815.9

90.00 9 34 59 4812.97 18.44 207.57 66.01 68.12 11 15 12 4213.0

100.00 22 17 5 2t47.57 -25.07 34.54 67.8R 106.84 22 52 52 1547.6

100.00 11 14 28 4556.58 19.57 188.22 65.52 66.94 12 30 25 3956.6

110.00 23 29 36 1820.61 -28.22 16.13 66.71 110.14 24 I 37 1320.6

110o00 12 18 26 4356.30 22.5R 171.53 64.03 93.63 13 31 3 3756.3

DIFFERENTIAL C_flECT|ONS MID-COURSE (XI[CUTION ACCURACY

TOE-3.1223 TRAlO.8664 TC3-8.4423 BAU 3.1101 SGT15217.3 SGR 700.R 8G3 406.3

ROE .380t) RRA .OIlO RC3 .2840 FAU .06249 RRT -.4369 RRF -.4967 RTF .9797

FOE-1.$443 FRA 3.5415 FC3-1.9644 9SP 53242 J_15233.4 R23 .OT55 R13 -.9798

ROE 3.1758 BRAID.8664 BCS 8.4471 FSP 1521 S811522Q.4 862 630.4 THA 178.85

3729.7 17.98 162.82

ORBIT DETERMINATION ACCURACY

ST 4841.7 SR 631.8 SS 1161.6

CRT -.6765 CRS .8109 CST -.9794

LSA 4992.8 MSA 512.4 8SA 16.S

EL1 4860.7 EL2 463,5 ALF 174.91

ARRIVAL DATE JAN 2 1966

EARTH TO MARS

INC 1.8370 vl 30.080

APO 239.23 V2 26.471

ETC 256.69 CLP 28.78

RAP 176.06 ECC 1.4532

INJ 2 LAT INJ 2 LONG

-21.51 48.79

15.30 200.29

-22.52 26.87

16.28 180.97

-25.21 6.24

18.86 184.$7

ORBIT DETERMINATION ACCURACY

ST 4941.7 SR 634.3 SS 1127.1

CRT -.6864 CRS .819g CST -.9789

LSA 5082.8 MSA 507.4 $SA 16.1

EL1 4961.0 EL2 459.5 ALF 174.92

LAUNCH DATE MQV 10 1964 FLIGHT TIM( 420.00 ARRIVAL DATE JAN 4 1966

HELIOCENTR|C CONIC OISTAHC( 928.470 EARTH TO MARS

RL 148.13 LAL .DO LOL 47.64 VL 33.054 GAL -8.68 AZL 68.14 HCA 279.82 SNA 189.76 ECC .28425 |HC 1.8568 Vl 30.080

RP 206.84 LAP -1.88 LOP $2T.46 VP 24.164 GAP -14.45 AZP 89.68 TAL 316.48 TAP 286.30 RCA Isg.sz APO 239.91 ¥2 26.477

RC $26.5S2 GL 11.39 GF .20 ZAL 148.67 ZAP 26.29 ET8 179.27 ZkE 46.5I ETE 180.01 ZAC 86.98 ETC 256.63 CLP 28.29

PLANETOCENTR|C CON|C

CS 28.789 VHL 5.366 OLA 3.36 RAL 201.16 MAD 6568.2 VEL 12.254 PTH 2.20 VHP 6.489 DPA S.28 RAp 176.T8 ECC 1.4738

LNCH AZMTH LNCH TIME L-Z TIME INJ LAT |NJ LONG INJ RT ASC INJ A2MTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 21 1 25 2408.48 -23.75 54.15 69.61 105.89 21 41 33 1108.5 -21.$5 46.$1

90.00 9 53 37 4842.$6 19.18 209.42 67.65 68.76 11 14 20 4242.6 16.12 202.08

100.00 22 24 20 2141.01 -24.93 34.10 69.23 107.04 23 O 1 1541.0 -22.36 28.24

tOO.OO 11 _,3 28 4585.27 20.32 IR0.01 67.16 67.59 12 29 48 3985.3 17.11 182.70

110.00 23 36 12 1916.06 -28.11 15.82 68.03 110._0 24 8 8 I316.1 -25.09 7.95

110.00 12 18 0 4382.97 23.38 173.19 65.69 64.33 13 31 3 3783.0 19.74 165.95

DIFFERENTIAL CCRflECTION$ MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.2843 TRAIl.2413 TCS-8.1932 BAU 3.1552 S_T15303.9 SGR 702.3 SG3 377.6 ST 5038.3 SIR 636.6 SS 1090,8

ROE .5981RRA .OOSS tiCS .2764 FAU .05719 RRT -.4464 RRF -.5088 RTF .9777 CRT -.6956 CRS .8288 CST -.9783

F08-1.5111FRA S.382B FC3-1.7199 9SP 53411 S_,815320.0 RZ3 .0800 R$3 -.9778 LSA 5169.8 NSA 502.5 SSA 15.8

80( 3.3380 BRA11.2415 BC3 8.1979 FSP 1415 SG115307.1 SG2 628.3 THA 178.82 EL1 5057.8 ELI 455.6 ALF 174.94

LAUNCH OATE NOV 10 1964

HELIOCENTRIC C_IC

FLIGHT TIME 422.00

DISTANCE 930.533

RL 148.13 LAL .DO LOt, 47.84 YL 33.060_AL -8.95 AZL 86.14 HCA 281.09 SMA 189.88 ECC .26715

RP 206.79 LAP -1.82 LOP 520.75 VP 24.179 GAP -14.65 AZ1P 89.64 TAL 315.45 TAP 236.54 RCA 139.15

RC 329.578 GL 11.13 G,P .19 zAL t49.64 zAP 27,93 (TS 179.25 ZNE 45.75 ET( 180.02 ZAC 87.15

PLAN[TOCENTRIC CONIC

C3 30.118 VHL 5.466 DLA 2.?9 RAL 201.92 RAO 6568.2 V(L 12.308 PTH 2.22 VHP 6.615 DpA 2.69

LN_ AZMTH LNCH TIME L-I TIME INJ LAT INJ L_G INJ RT ARC INJ AZNTH INJ TIME PO CST TIM

90.00 21 8 52 2401.45 -23.62 53.68 T0.98 106.09 21 48 54 1801.4

90.00 9 52 18 4872.19 19,90 211.30 69.32 89.43 11 13 30 4272.2

100.00 22 31 31 2134.88 -24.61 33.68 70.39 107.23 23 T 6 1534.9

100.00 11 12 20 46i4.00 21.06 19t.83 68.94 68.29 12 29 14 4014.0

110.00 28 42 45 I911.92 -28.01 15.54 09.37 110.44 24 14 37 131_.9

110.00 12 17 35 4409.72 24.16 174.66 67.39 65.05 13 31 5 3809.7

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

10E-3.4512 TRAIl.6257 TC3-T.9484 BAU 3.2023 SGTI5387.0 $GR 703.5 SG3 349.9

flOE .9117 RRA -.0049 RC3 .2896 FAU .05205 flRT -.4561 RRF -.5213 RTF .9754

FOE-1.4783 FRA 3.2211 FC3-1.4961 BSP 53505 8(,815403.1 R23 .0850 R13 -.9755

BDE 3.5050 BRA11.6257 BC3 7.R529 FSP 1311 8G115390.4 882 625.9 THA 178.80

ARRIVAL DATE JAN 6 1966

EARTH TO MARS

INC 1.8599 Vl 50.080

APO 240.60 V2 28.483

ETC 256.56 CLP 27.83

RAP 177.52 ECC 1.4937

INJ 2 LAT INJ 2 LONG

-21.19 45.85

16.92 203.89

-22.22 25.85

17.92 184.44

-24.97 T.88

20.60 187.$5

ORBIT DETERMINATION ACCURACY

ST 5132.4 SR 83R.T 88 1055.1

CflT -.7044 Cfl$ .8875 CST -.9776

LSA 5254.6 NSA 497.6 SSA 15.9

EL1 5152.2 EL2 451.6 ALF 174.98
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUHCH DATE NOV 11 1964

H(LIOCEHTRIC CONIC

RL 146.09 LAL .00

RP 244.80 LAP 1.18

RC 127.238 GL 10.62

PLANETOCENTRIC CONIC

C3 38.410 VHL 6.198

LNCH AZNTH LNCH TIME

90.00 18 38 50

g0.00 9 29 55

100.00 20 5 42

100.00 10 45 44

110.00 21 26 29

110.00 11 41 27

335.70 TAp 116.88 RCA 144.38 APO 331.86

158.07 ETE 357.29 ZAC 88.25 ETC 256.15

48.64 YL

FLIGHT TIME 166.00 ARRIVAL DATE APR 26 1965

OISTANCE 441.753 EARTH TO MARS

LOt. 35.143 GAL -6.80 AZL 88.12 HCA 141.19 SMA 238.12 ECC .39366 IHC 1.8758 Vl 30.087

LOP 109.84 Vp 22.956 GAP 23.13 AZP 91.46 TAL

GP -.07 ZAL 127.35 ZAP 173.02 ETS 179.28 ZAE

DLA 11.02 RAL 181.30 RAD 6558.5 VEL 12.640 PTH 2.29 VHP 10.373 SpA .03 RAp 183.14

L-I TIN( INJ LAT INJ L(_4G INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

2725.36 -27.82 78.40 58.43 95.51 19 24 15 2125.4 -26.77

4670.91 14.62 198.89 51.44 65.48 10 47 46 4070.9 11.19

2445.19 -29.23 55.62 58.26 96.55 20 48 28 1845.2 -28.02

4426.32 15.90 180.28 50.82 64.35 11 59 30 3826.3 12.32

2192.43 -33.00 35.81 57.64 99.45 22 3 1 1592.4 -31.33

4251.81 19.29 165.22 48.99 61.22 12 52 19 3651.8 15.30

V2 22.407

CLP 173.02

ECC 1.6321

INJ 2 LONG

67.89

191.89

47.03

173.32

26.97

158.37

DIFFERENTIAL CORRECTIONS

TOE 1.1036 TRA-2.6635 TC3 .6713 BAU .3468

ROE -.4522 RRA -.1304 RC3 -.0736 FAU .08627

FOE -.5228 FRA 1.8578 FC3-1.4938 BSIP 9629

60E 1.1926 8RA 2.6887 BC3 .9753 FSP 817

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .00

RP 244.57 LAp 1.15

RC 129.308 GL 10.86

PLANETOCENTRIC CC_IC

C3 36.620 VHL G.031

LNCH AZMTH LNCH TIME

90.00 18 34 21

90.00 9 $1 56

100.00 20 1 27

100.00 10 47 31

110.00 21 22 44

110.00 11 42 43

MID-COURSE EXECUTION ACCURACY

SGT 2849.9 SGR 445.1 SG3 224.0

RRT -.1512 RRF .1380 RTF -.8737

SG8 2884.4 R23 .0003 R13 .8737

SGI 2650.7 SG2 439.9 THA 178.81

FLIGHT TIME 168.00

OISTANCE 443.945

LOL 48.64 VL 35.040 GAL -6.61 AZL 88.12 HCA 142.09 SNA 235.08 ECC .38519

L(:P 190.75 VP 22.820 GAp ZZ.54 AZP 91.48 TAL _36.00 TAP 118.10 RCA 144.53

GP -.OT ZA.L 126.88 ZAP 172.55 ET3 179.26 ZAE 155.80 ET£ 357.48 ZAC 88.35

DLA 11.42 RAL 180.99 RAO 8568.4 VEL 12.569 PTH 2.28 VHP 10.142 OPA -.16

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO C$T TIM

2726.40 -27.83 76.47 57.38 95.47 19 19 47 2126.4

4645.75 13.90 197.39 50.35 65.08 10 49 22 4045.7

2445.48 -29.23 55.64 57.21 96.54 20 42 lZ 1845.5

4401.90 15.18 176.83 49.72 63.93 12 0 53 3801.9

2191.12 -32.99 35.71 56.60 99.51 21 59 15 1591.1

42L_9.02 18.54 163.87 47.88 60.75 12 53 12 3629.0

DIFFERENTIAL CORRECTIONS

TOE 1.0834 TRA-2.855S TC3 .7289 9AU .3588

ROE -.4340 RRA -.1221 RC3 -.0789 FAU .06812

FOE -.5235 FRA 1.8972 FC3-1.6103 BSP 9810

60E 1.1671 BRA 2.6564 6C3 .7329 FSP 652

ORBIT DETERMINATION ACCURACY

ST 1271.4 SR 419.6 88 641.4

CRT -.7471CR$ -.6088 CST .9808

LSA 1452.9 MSA 303.8 SSA 28.9

ELI 1311.3 EL2 270.3 ALF 165.52

ARRIVAL DATE APR 28 1965

EARTH TO MARS

INC 1.8767 Vl 30.087

APO 325.64 V2 22.429

ETC 256.13 CLP 172.55

MID-COURSE EXECUTION ACCURACY

$GT Z900.O $GR 437.5 SG3 235.1

tiNT -.1584 RRF .141_ RTF -.8781

Sr_ 2932,9 RZ3 .0004 R13 .8781

SG1 2900.9 SGZ 431.9 THA 178.60

RAP 185.53 ECC 1_6027

INJ 2 LAT INJ Z LONG

-26.78 67.96

10.43 190.43

-28.02 47.05

11.55 171.92

-31.33 26.88

14.50 157.09

ORBIT DETERMINATION ACCURACY

ST 1282.6 SR 412.5 SS 650.7

CRT 0.7454 CR8 -.6020 CST .9797

LSA 1465.0 MSA 302,5 SSA 29.0

EL1 1320.5 ELI 267.0 ALF 165.93

LAUNCH DATE ROY 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAb .00

RP 244.54 LAp 1.13

RC 131.411 GL 11.10

PLANET(_CENTRIC COqlC

C3 34.936 VHL 5.911

LNCH AZNTH LNCH TIME

gO.DO 18 29 42

90.00 9 34 1

100.00 19 57 3

100.00 10 49 21

110.00 21 18 52

110.00 11 44 1

FLIGHt TIME 170.00 ARRIVAL DATE ApR 30 1945

DISTANCE 446.246 EARTH TO MARS

LOt. 48.64 Vb 34.942 GAL -6.42 AZL 88.12 HCA 143.00 SMA 232.25 ECC .37706 INC 1.8776 vl 30.087

LOP 191.66 VP 22.691 GAP 21.96 AZF 91.50 TAL 336.32 TAp 119.32 RCA 144.68 Apo 319.82 V2 22.451

GP -.OT ZAL 126.40 ZAP 172.08 ETS 179.24 ZAE 155.58 ETE 357.66 ZAC 88.44 ETC 256.11CLP 172.08

OLA 11.82 RAL 180.67 RAD 6568.4 VEL 12.502 PTH 2.26 VHP 9.917 OPA -.34 RAp 183.92 ECC 1.5750

L-I TIME INJ LAT INJ LOnG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2727.98 -27.84 76.59 56.34 95.41 19 15 10 2128.0 -26.79 68.07

4820.38 13.17 195.89 49.28 64.70 10 51 1 4020.4 9.85 188.97

2446.28 -29.24 55.T0 56.17 98.51 20 5T 49 1846.3 -28.03 47.11

4377.31 14,44 177.38 48.62 63.54 12 2 18 3777.3 10.77 170.51

2190.26 -32.98 35.64 55.56 99.54 21 55 22 15Q0.3 -31.31 26.82

4206.09 17.77 162.54 46.77 60.31 12 54 T 3606.1 13.68 155.81

DIFFERENTIAL CORRECTIONS

TOE 1.0624 TRA-2.6274 TC3 .7897 BAU .3707

ROE -.4164 RRA -.1141 RC3 -.0803 FAU .07006

FOE -.5236 FRA 1.9574 FC3-1.7362 BSP 10001

8DE 1.1411 BRA 2.6299 BC3 .7937 FSP 689

MID-COURSE ExECuTION ACCURACY ORB-IT DETERMINATION ACCURACY

SGT 2950.1SGR 429.8 SG3 246.7 8T 1292.6 SR 405.1 88 659.7

RRT -.1658 flRF .1491RTF -.8823 CRT -.7435 CRS -.5949 CST .9785

SGB 2981.2 R23 .0003 R13 .8823 LSA 1476.0 MSA 301.2 SSA 29.1

$4;1 2951.0 SG2 423.7 THA 178.59 EL1 1328.7 EL2 263.5 ALF 166.34

LAUNCH DATE NOV 11 1964 FLIGHT TIME 172.00 ARRIVAL DATE MAY 2 1965

HELIOCENTRIC CCNIC

RL 148.09 LAL .00

RP 244.11 LAP 1.11

RC 183.550 GL 11.34

PLAN_TOCENTRIC CONIC

C3 $3.348 VHL 5.7?5

LNCH AZNTH LNCH T|NE

90.00 18 24 53

90.00 9 38 8

100.00 19 52 29

100.00 10 51 13

110.00 21 14 52

110.00 11 45 20

DIFFERENTIAL C_RRECTION8

TOE 1.0552 TRA-2.5843 TC3 .8710 BAU .3901

ROE -.3996 RRA -.1087 RC3 -.0842 FAU .07192

FOE -.5189 FRA 1.9819 FC3-1.SGT2 B8P 9847

BDE 1.1283 8RA 2.5885 BC3 .8751 FSP 736

OISTANCE 448.649 EARTH TO MAR8

LCt. 48.64 VL 34.647 GAL -6.24 AZL 86.12 HCA 143.91 SMA 229.80 ECC .36926 INC 1.8785 vl 30.087

LOP 192.57 VP 22.588 GAP 21.38 AZP 91._E TAL 336.64 TAp 120.55 RCA 144.82 APO 314.38 V2 22.4T5

GP -.08 ZAL t25.90 ZAP 171.59 ETS 179.22 ZAE 155.42 ETE 357.84 ZAC 88.53 ETC 256.09 CLP 171.5R

OLA 12.23 RAL 180.33 RAD 6568.3 VEL t2.439 PTH 2.25 VHP 9.697 DPA -.52 RAP 184.30 ECC 1.5488

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PC) CST TIM INJ 2 LAT INJ 2 LONG

2730.14 -Z7.85 76.74 55.30 95.94 19 10 23 2130.1 -26.82 68.23

4594.75 12.42 194.38 48.18 84.35 10 52 43 3994.8 8.86 187.50

2447.82 -29.25 55.80 55.13 96,46 20 33 17 184T.6 -28.05 4T.tO

4852.51 13.88 175.93 47.54 83.t6 12 3 48 3752.5 9.97 199.10

2189.87 -32.98 35.61 54.52 99.58 21 51 21 1589.9 -31.31 28.79

4163.02 16.99 161.21 45.68 59.88 12 55 3 3583.0 12.86 154.53

RIO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

_,T 2998.6 $GR 422.3 SG3 258.7 ST 1310.1 SR 397.8 SS 988.9

RRT -.1807 RRF .1550 RTF -.8897 CRT -.7475 CRS -.5833 CST .9T48

SG_ 3028,2 RZ$ .0090 R13 .8897 LSA 1492.4 MSA S02.0 $$A ZS.S

SGI 2999.6 SGZ 415.2 THA 1T8.51 EL1 1344.8 EL2 257.4 ALF 185.72
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. I. 1964)

LAUNCH DATE NOV 11 1964

HEL|OCENTRIC COti IC

RL 148.09 LAL .00 LOL

RP 243.87 LAP 1.09 LOP 193.48 VP 22.452 GAP 20.80 AZP 91.54 TAL 335.97 TAP 121.79 RCA 144.95 ApO 309.29 V2 22.498

RC 135.719 GL 11.59 GP -.08 ZAL 125.39 ZAP 171.10 ETS 179.20 ZA( 155.30 EYE 358.00 ZAC 88.61ETC 256.07 CLP 171.10

PLANETOCENTRIC CONIC

C3 31.857 VHL 5.644 0LA 12.85 RAL 179.99 RAO 6568.3 VEL 12.379 PTH 2.23 VHP 9.482 DPA -.T0 RAP 184.68 ECC 1.5243

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 18 19 56 2732.83 -27.87 76.94 54.26 95.24 19 5 29 2132.8 -26.85 68.42

90.DO 9 38 19 4569.02 11,65 192.87 47.11 64.01 10 34 28 3969.0 8.06 186.03

tOO.DO 19 47 48 2449.46 -29.28 55.93 54.10 96.39 20 28 38 1849.5 -28.07 47.33

109.00 10 93 9 4327.82 12.91 174.48 46.47 62.80 12 5 16 3727.6 9.16 167.70

110.00 21 10 45 2189.93 -32.98 35.62 53.50 99.56 21 47 15 1589.9 -31.31 26.79

110.00 11 46 41 4159.92 16.19 159.89 44.60 59.48 12 56 1 3559.9 12.02 153.27

FLIGHT T|ME 174.00 ARRIVAL DATE MAY 4 1965

DISTANCE 451.143 EARTH TO MARS

46.64 VL 34.757 GAL -G.OG AZL 88.12 HCA 144.82 SMA 227.12 ECC .36178 INC 1.8794 V1 30.087

OIFFERENTIAL CORRECTIONS

TOE 1.0264 TRA-2.5617 TC3 .9310 BAU .3983

ROE -.3828 RRA -.0990 RC3 -.0878 FAU .07418

FOE -.5198 FRA 2.0208 FC3-2.0158 BSP 10193

BO( 1.0955 BRA 2.5636 8C3 .9351 FSP 772

MID-COURSE EXECUTION ACCURACY

SGT 3048.5 SGR 414.0 363 271.5

RRT -.1857 RRF .1642 RTF -.8919

868 3076.4 R23 .0045 R13 .8919

SGI 3049.4 $GZ 406.7 THA 178.53

LAUNCH DATE NOV 11 1964 FLIGHT TIME 176.00

HELIOCENTRIC CONIC DISTANCE 453.722

RL 148.09 LAb .00 LOL 48.64 VL 34.870 GAL -5.89 AZL 88.12 HCA

RP 243.63 LAp 1.08 LOP 194.39 VP 22.341 GAP 20.23 AZP 91.55 TAL

RC 137.915 &L 11.83 GP -.08 ZAL 124.87 ZAP 170.60 ET8 179.19 ZAE

PLAN(TOC(NTRIC C(_4|C

C3 30.454 VHL 9.519 OLA 13.08 RAt. 178.63 RAD 6568.2 VEL 12.322 PTH

LNCH AZIATH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 18 14 50 2736.11 -27.89 77.18 53,24

90.00 9 40 34 4543.09 10.88 191.37 46.06

100.00 19 42 59 2451.86 -28.28 56.11 53.08

100.00 10 55 T 4302.58 12.13 173.O4 45.41

110.00 21 6 31 2190.46 -32.98 35.66 52.48

110.00 11 48 3 4136.74 15.39 158.58 43.53

DIFFERENTIAL CORRECTIONS

TDE 1.0001 TRA-2.5356 TC3 .9971 BAU .4077

ROE -.3666 RRA -.0917 RC3 -.0912 FAU .07646

FOE -.5184 FRA 2.0617 FC3-2.1737 OSlP 10472

BOE 1.0652 8RA 2.9373 8C3 1.0013 FSP 813

145.73 SMA 224.80 ECC .35460 INC

337.30 TAP 123.03 RCA 145.09 APO

155.22 ETE 358.15 ZAC 88.70 ETC

ORBIT DETERMINATION ACCURACY

ST 1313.7 SR 389.8 SS 676.1

CRT -.7425 CRS -.§775 CST .9744

LSA 1498.0 MSA 300.0 SSA 28.9

EL1 1346.5 EL2 254.8 ALF 167.10

ARRIVAL DATE NAY 6 1965

EARTH TO MARS

1.8805 vl 30.087

304.32 VZ 22.522

256.03 CLP 170.60

2.22 VHP 9.273 DPA -.87 RAP 185.06 ECC 1.5012

|NJ AZIATH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

95.12 19 D 26 2138.1 -26.89 68.65

63.89 10 58 17 3943.1 7.25 184.56

96.30 20 23 50 1631.9 -28.10 47.50

62.47 12 6 49 3702.6 8.34 166.29

99.54 21 43 1 1590.5 -31.32 26.83

58.08 12 57 _ 3536.7 11.18 152.00

ORBIT DETERMINATION ACCURACY

ST 1317.8 SR 381.8 98 684.3

CRT -.7_85 CR8 -.5697 CST .9735

LSA 1503.5 MSA 288.8 8SA 29.2

ELI 1348.8 (L2 251.5 ALF 187.46

MID-COURSE EXECUTION ACCURACY

SGT 3097,4 Sr_R 405.6 $63 284.9

RRT -.1925 RRF ,1731 RTF -.894T

3123,8 R23 .0021 R13 .8847

SG1 3098.4 _ 397.9 THA 178.53

LAUNCH DATE NOV 11 1964 FLIGHT TIME 178.00 ARRIVAL DATE MAY 6 1965

HELIOCENTR|C CONIC

RL 146.09 LAL .00

RP 243.38 LAP 1.03

RC 140.134 GL 12.08

PLANEYOCENYR1C CONIC

C3 29.133 VNL 5.397

LNCH AZNTH LNCH T|ME

90.00 16 9 34

gO.DO 9 42 52

lOO.OD 19 38 0

100.00 10 57 7

110.00 21 2 9

110.00 11 49 27

DISTANCE 456.380 EARTH TO MARS

LOL 48.64 VL 34.566 GAL -5.72 AZL 88.12 HCA 146.65 SMA 222.63 ECC .34771 INC 1.6016 Vl 30.087

LOP 195.30 VP 22.237 GAP 19.66 AZP 91.57 TAL 337.64 TAp 124.28 RCA 145.22 APO 300.04 V2 22.547

GP -.09 ZAL 124.33 ZAP 170.08 ET9 179.17 ZAE 155.19 (TE 358.30 ZAC 88.79 ETC 256.04 CLP 170.09

OLA 13.51 RAL 179.26 RAG 6568.2 VEL 12.268 PTH 2.21 VHP 9.067 OPA -1.05 RAP 185.43 ECC 1.4794

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ Z LONG

2739.99 -27.91 77.46 52.21 94.98 18 55 14 2140.0 -26.93 68.93

4516.99 10.08 189.86 45.02 63.40 10 58 9 3917.0 6.43 183.08

2454.81 -29.30 56.33 52.06 96.18 20 18 55 1854.8 -28.14 47.72

4277.40 11.33 171.59 44.36 62,15 12 8 25 3677.4 7.51 164.88

2191.48 -32.99 35.73 51.47 99.49 2_ 38 41 1591.5 -31.33 26.90

4113.49 14.57 157.27 42.48 56.73 12 58 1 3513.5 10.32 150.74

DIFFERENTIAL C_RRECTIO_iS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATIO#¢ ACCURACY

TDE .8758 TRA-2.5067 TC3 1.0695 BAU .4182 $GT 3145.7 9GR 397.2 SG3 298.9 ST 1322.2 SIR 373.6 88 691.9

ROE -.3509 flRA -.0846 RC3 -.0948 FAU .07884 RRT -,2010 RRF .1823 RTF -.8979 CRT -.7354 CRS -.5607 CST .9721

FOE -.5155 FRA 2.1038 FC3-2.3428 aSP 10685 S(dD 3170.7 R23 .0010 R13 .8979 ,L_k 1509.0 MSA 297.7 SSA 29.3

80E 1.0370 8RA 2.5081BC3 1.0737 FSP 857 SGI 3146.7 862 389.0 THA 178.32 EL1 1331.3 EL2 247.7 ALF 167.85

LAUNCH DATE NOV 11 1964 FLIGHT TIME 180.00 ARRIVAL DATE MAY 10 1965

HELIOCENTRIC C_NIC DISTANCE 459.111 EARTH TO MARS

RL 148.09 LAL .00 LOL 48.64 VL 34.507 GAL -5,SS AZL 88,12 HCA 147.56 SMA 220.58 ECC ,34110 INC 1.8827 V1 30.087

RP 243.12 LAP 1.01 LOP 196.22 VP 22.138 GAP 19._0 AZP 91.59 TAL 337.98 TAP 125.54 RCA 145.34 APO 285.83 V2 22.372

RC 142.373 GL 12.34 GP -.09 ZAL 123.78 ZAP 169.58 ET8 179.16 ZAE 155.20 ETE 358.44 ZAC 88.87 ETC 256.02 CLP 169.58

PLAN(TOCENTRIC CONIC

C3 27.889 VHL 3.281DLA 13.96 RAL 178.8T RAD 6568.1VI[L 12.217 PTH 2.20 VHp 8.867 DPA -1.22 RAP 189.79 ECC 1.4390

LNCH AZIATM LNCH TIME L-I TIME INJ LAT INJ _G INJ RT A_ _ A'ZI#TH _HA,F-T_AE PO CST TIM INJ 2 LAY INJ 2 LONG

90.00 18 4 9 2744.47 -27.84 77.78 31.20 94.82 18 49 54 2144.5 -26.97 89.25

90.00 9 43 14 4490.72 9.28 186.33 43.99 63.13 11 0 5 3890.7 3.60 181.60

100.00 19 32 53 2458.32 -29.33 56.58 51.05 96.05 20 13 51 1858.3 -28.18 47.97

100.00 10 59 12 4252.06 10.32 170.15 43.33 61.86 12 10 4 3652.1 _ 6.68 163.47

110.00 20 57 41 2182.89 -33.01 35.85 50.46 89.43 21 34 14 1593.0 -31.36 27.01

110.00 11 50 53 4090.20 13.74 155.97 41.44 58.39 12 59 3 3490.2 9.46 149.49

OIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9518 TRA-2.4762 TC3 1.1463 BAU .4290 SGT 3183.0 SGR 388.7 863 313,6 ST 1325.7 SR 365.2 ss 699.0

ROE -.3357 RRA -.0779 RC3 -.0986 FAU .08130 RRT -.2105 RRF .1918 RTF -.9012 CRT -.7324 CRS -.5505 C$T .9703

FOE -.5111FRA 2.1471 FC3-2.3238 8SP 10880 _ 3216.6 R23 .0006 R13 .9012 LSA 1513.3 MSA 297.2 SSA 29.3

8DE 1.0093 8RA 2.4774 BC3 1.1506 FSP 904 SG1 3194.1 SG2 379.9 THA 178.51 EL1 1353.3 EL2 243.6 ALF 168.21
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 11 1964

HELIOCENTR|C CONIC

RL 149.09 LAL .00

RP 242.87 LAp .98

RC 144.629 GL 12.59

PLANETOCENTRIC CONIC

CS 26.718 VHL 5.169

LNCH AZMTH LNCH TIME

90.00 17 58 $4

90.00 9 47 40

100.00 19 27 37

100.00 11 1 19

110.00 ZD 53 S

110.00 11 52 20

FLIGHT TINS 182.00 ARRIVAL DATE MAy 12 1969

DISTANCE 461.910 EARTH TO MARS

LOL 48.64 VL 34.430 GkL -5.39 AZL 88.12 HCA 146.48 SMA 218.66 ECC .33476 INC 1.8839 Vl 30.087

LOP 197.14 VP 22.045 GAP 18.54 kip 91.61 TAL $36.$2 TAp 126.80 RCA 145.46 APO 291.86 V2 22.598

GP -.10 ZAL 123.21 ZAP 169.09 ETS 179.15 Z_[ 155.26 ETE 358.58 ZAC 66.95 ETC 259.00 CLp 169.05

DLA 14.41 RAL 178.48 RAG 6566.1 VEL 12.169 PTH 2.16 VHp 8.671 OPA -1.39 RAp 186.14 ECC 1.4397

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2749.56 -27.97 76.15 50.19 94.64 18 44 24 2149.6 -27.03 69.61

4464.29 8.46 186.83 42.98 62.88 11 2 S 3864.3 4.76 180.11

2492.41 -29.36 56.88 50.09 99.90 20 8 39 1862.4 -26.23 48.26

4226.67 9.70 168.71 42.32 61.$9 12 11 46 3626.7 5.83 162.06

2194.98 -33.03 36.00 49.47 99.34 21 29 40 IS95.0 -31.39 27.16

4068.87 12.91 154.68 40.42 58.07 13 0 7 3466.9 8.59 148.24

DIFFERENTIAL CCRRECTIONS

TOE .9275 TRA-2.44§$ TC3 1.2269 BAU .4398

ROE -.3209 RRA -.0713 RC3 -.1024 FAU .08388

FOE -.SOS1FRA 2.1915 FC3-2.7180 8SP 11069

BOE .9814 BRA 2.4488 BC3 1.2312 FSP 9SS

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3240.2 SGR 380.0 SG3 329.0 ST 1327.9 Sit 356.6 SS 705.5

RRT -.L_O$ RRF .2017 RTF -.9045 CRT -.7292 CflS -.5391 CST .9981

SG8 3262.4 R23 .0004 R13 .9049 LSA 1516.3 MSA 297.1 SSA 29.2

SGI 3241.3 SGZ 370.6 THA 1T8.50 EL1 1354.0 EL2 239.3 ALF 168.59

LAUNCH DATE NOV 11 1984 PLIGHT TIME 184.00 ARRIVAL DATE MAY 14 1985

HELIOCENTRIC CQNIC

RL 148.09 LAL .00 48.$4 VL

RP 242.S0 LAP .IS

RC 146.900 GL 12.89

PLANET C_ENTRIC CONIC
CS 29.619 VHL S.061

LNCH AZ14TH LNCH TIME

90.00 17 32 SO

90.00 9 SO 11

100.00 19 22 12

100.00 11 3 30

llO.pO 20 48 22

110.00 11 33 49

DIFFERENTIAL CORRECTIONS

TOE .9033 TRA-2.4135 TC3 1.3110 BAU .4905

ROE -.$066 RRA -.0850 RC3 -.1063 FAU .08858

FOE -.4993 FRA 2.2365 FC3-Z.9282 B_P 11239

BUS .9599 BRA 2.4144 BC3 1.3153 FS4P 1007

DISTANCE 464.771 EARTH TO MARS

LOL 34.356 GAL -5.23 AZL 88.11HCA 149.40 SMA 216.86 ECC .32867 INC 1.6852 Vt 30.087

LOP 198.06 VP Zl.9ST GAP 17.98 AZP 91.62 TAL 338.67 TAP 128.07 RCA 145.58 APO 288.13 v2 22.624

GP -.10 ZAL 122.64 ZAP 168.52 ET8 179.14 zAE 155.36 ETE 358.71 ZAC 89.03 ETC 255.99 CLP 168.52

OLA 14.86 RAL 178.07 RAO 6568.0 VEL 12.124 PTH 2.17 VHP 8.479 DpA -1.55 RAP 186.49 ECC 1.4216

L-I TIME |NJ LAT INJ L.ONG INJ RT ASC IHJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2755.28 -28.00 79.57 49.19 94.43 19 38 45 2155.3 -27.09 70.02

4437.72 7.63 185.32 41.98 62.65 11 4 8 3837.7 3.91 178.62

2467.07 -29.39 57.23 49.05 95.72 20 3 19 1867.1 -28.29 48,60

4201.16 8.87 187.27 41.32 61.34 12 13 31 3601.2 4.98 160.64

2197.47 -33.06 38.19 49.49 99.23 2| 24 $9 1597.5 -31.43 27.34

4043.53 12.08 153.40 39.41 57.77 13 1 13 3443.5 7.72 147.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3285.9 SCAI 371.3 983 345.t 97 1329.0 SR 347.9 Ss 711.7

ART -.2314 RRI r .2123 RTF -.9076 CflT *.7261CRS -.5271 CST .9657

SGB 3306.9 R23 .0003 R13 .9076 LSA 1518.1MSA 297.2 SSA 29.1

SGI 3287.1 Sr_ 361.1 THA 178.48 ELI 1393.6 EL2 234.9 ALF 168.90

LAUNCH DATE NOV 11 1964 FLIGHT TIME 186.00 ARRIVAL DATE MAY 16 1995

HELIOCENTRIC CONIC

RL 149.09 LAL .00

RP 242.34 LAP .93

RC 149.184 GL 13.11

PLANETOCENTRIC CONIC

CS 24.S79 VHL 4.9_8

LNCH AZMTH LNCH TIME

90.00 17 46 56

90.00 9 $2 46

100.00 19 16 39

100.00 11 S 44

110.OO 20 43 32

110.00 11 SS 20

DIFFERENTIAL C-_RRECTION9

TOE .$793 TRA-2.3808

ROE -.2927 RRA -.0990

FOE -.4909 FRA 2.2821

BDE .9287 BRA 2.3815

DISTANCE 467.691 EARTH TO MARS

LOt. 48.64 VL 34.286 G4L -5.07 AZL 88.11 HCA 150.32 SMA 215.16 ECC .32284 1Me 1.8866 vt 30.087

LOP 198.98 VP 21.874 GAP 17.43 AZP 91.64 TAL 339.03 TAp 129.35 RCA 145.70 APO 284.62 V2 22.651

GP -.11 ZAL 122.05 ZAP 167.98 ETS 179.13 ZAE 195.S0 ETE 358.84 ZAC 69.11 ETC 255.98 CLP 167.98

TC3 1.3996 BAU .4613

RC3 -.1102 FAU .06943

FC3-3.1500 9SP 11400

8C$ 1.4039 FSP 1063

DLA 15.32 RAL 177.66 RAD 6568.0 VEL 12.081 PTH 2.16 VHP 8.292 DpA -1.71 RAp 186.84 ECC 1.4045

L-I TIME ZHJ LAT ZNJ LONG 1NJ RT ASC ZNJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2761.63 -28.03 79.03 48.20 94.20 18 32 $8 2161.6 -27.15 70.47

4411.00 8.80 193.80 41.00 62.44 11 6 17 3811.0 3.05 177.13

2472.32 -29.43 57.61 48.07 99.52 19 57 51 1872.3 -28.35 48.97

4175.55 8.03 165.83 40.33 61.11 12 15 20 3575.5 4.12 159.23

2200.45 -33.09 36.42 47.$2 99.10 21 20 t2 1600.5 -31.48 Z?.S6

4020.18 1t.21 192.13 38.42 57.49 13 2 20 3420.2 6.84 145.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3931,2 SC_ 362.S SG3 362.0 ST 1329.2 SR 339.0 $9 717.4

RRT -,2433 RRF .2237 RTF -.9107 CRT -.7230 CRS -.5144 CST .9630

SG8 3350.9 RZ3 .0004 R13 .9108 LSA 1518.9 MSA 297.8 SSA 28.9

SGI 3932.4 982 351.5 THA 178.47 ELI 1352.3 EL2 230.2 ALF 169.24

LAUNCH DATE NOV 11 1964 PLIGHT 1114( 188.00 ARRIVAL DATE MAY 18 1965

HELIOCENTRIC C.4_ilC

RL 148.09 LAL .00

RP 242.06 LAp .91

RC 151.478 GL 19.37

PLAN[TOCENTMIC CONIC

CS 23.603 VHL 4.859

LNCH AZ14TH LNCH TIN(

90.00 17 40 52

90.00 9 $5 29

100.00 19 10 $7

IO0.O0 11 8 2

110,00 20 38 35

110.00 11 SS 53

DISTANCE 470.665 EARTH TO MARS

LCL 48.64 VL 34.216 GAL *4.92 AZL 88,11HC.A 151.25 SHA 213.55 ECC .31723 INC 1.8879 vt 30.087

199.90 VP 21.798 GAP 18.88 AZP 91.66 TAL 339;38 TAp 130.63 RCA 145.81 APO 281.30 v2 22.678

GP -.11 ZAL 121.45 ZAP 167.42 ETS 179.13 ZN[ 195.67 ETE 358.97 ZAC 89.19 ETC 299.96 CLP 167.42

DLA 15.79 RAL 177.23 RAO 6568.0 VEL 12.041 PTH 2.15 VHP 8.109 DpA -1.87

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM

_788.93 -28.06 79.54 47.22 93.95 18 27 1 2168.6

4384.13 5.95 182.29 40.04 62.26 11 8 30 3784.1

2478.16 -29.46 58.04 47.09 95.29 19 52 15 1878.2

4149.85 7.18 164.39 39.37 60.91 12 17 12 3549.8

2203.94 -33.13 36.68 46.56 98.99 21 19 19 1603.9

3996.83 10.35 190.88 37.44 57.24 13 3 30 3396.8

DIFFERENTIAL C_RRECTIONS

TDE .9965 TRA-2.3459 TC3 1.4939 BAU .4728

ROE -.2793 RRA -.0932 RC3 -.1142 FAU .09241

FOE -.4907 FRA 2.3299 FC3-3.3994 9_P 11903

BOE .9009 BRA 2.3465 BC3 1.4983 FSP 1120

RAp 187.17 ECC 1.3885

ZNJ 2 LAT INJ 2 LONG

-27.22 70.97

2.19 175.62

-28.42 49.40

3,29 IS7,81

-31.$4 27.82

5.96 144.$2

ORBIT DETERMINATION ACCURACY

ST 1329.0 SIR 330.Q 39 72£.S

CRT -.7208 CR6 -,S003 CST .9995

L$A 1519.0 MSA 299.1 6SA 28.S

EL1 1390.7 EL2 229.1ALF 199.56

MI0-COURSI[ EXECUTION ACCURACY

$GT 3375.5 SGR 353.6 SG3 370.7

RRT -.2547 RRF .2356 RTF -.9141

988 3394,0 R23 .0015 R13 .9t41

SG1 3379,T _G2 341.? THA 178.44

g3g



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE HOV 11 I964

HELIOCENTRIC COMIC

RL 148.09 LAL .DO

RP 241.79 LAP .85

RC 153.781 GL 13.63

PLANETOCENT81C CONIC

CS 22.888 VHL 4.783

LNCH AZMTH LNCH TIM(

go,o0 17 34 39

go.o0 9 58 10

100.00 19 3 6

100.00 11 10 24

110,00 20 33 82

110.00 11 58 28

FLIGHT TIM( 190.00 ARRIVAL DATE MAY 20 1965

DISTANCE 473.890 EARTH TO MARS

LOL 48.64 VL 34.153 GAL -4.78 AZL 88.11 HCA 152.17 SMA 212.04 ECC .31188 INC 1.8894 vl 30.087

LOP 200.83 VP 21.723 GAP 16.34 AZP 91.67 TAL 339.74 TAp 131.91 RCA 145.91 APO 278.17 V2 22.706

GP -.12 ZAL 120.65 ZAP 168.86 ET8 179.12 ZAE 155.69 ETE 359.09 ZAC 89.28 ETC 255.95 CLP 168.86

OLA 16.26 RAL 176.80 RAD 6567.9 V(L 12.003 PTH 2.14 VHP 7.929 DPA -2.03 RAP 187.50 ECC 1.3735

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

2776.26 -28.10 80.09 46.25 93.67 18 20 55 2176.3 -27.29 71.52

4357.15 5.09 180.77 39.09 62.11 11 10 47 3757.2 1.32 174.12

2484.38 -29.50 58.52 46.13 95.05 19 46 31 1884.6 028.49 49.86

4124.08 6.33 162.98 38.42 60.72 12 19 8 3524.1 2.38 156.40

2207.91 -33.17 36.99 45.61 98.77 21 10 20 1607.9 -31.61 28.11

3973.51 9.49 149.61 36.49 57.01 13 4 41 3373.5 5.08 143.39

DIFFERENTIAL CORRECTIONS

TO( .8291 TRA-2.314S TC3 1.5839 9AU .4817

ROE -.2661 RRA -.0475 RC3 -.1181 FAU .09555

FOE -.4701 FRA 2.3780 FC3-3.6483 BSP 11719

BDE .8708 8RA 2.3154 6C3 1.3882 FSP 1181

LAUNCH OATE NOV 11 1964

HELIOCEHTRIC CX)IIC

RL 148.09 LAL .00

RP 241.31 LAp .88

RC 156.092 GL 18.89

PLANETOCENTRIC CONIC

CS 21.821 VHL 4.871

LNCH AZMTH LNCH TIME

90.00 17 28 18

90.00 10 1 O

100.00 18 39 ?

100.00 11 12 50

110.00 20 28 22

110.00 12 O 5

OIFFEREMTIAL CORRECTIONS

TOE .8087 TRA-2.2815 TC5 1.8808 BAU .4916

MDE -.2384 RRA -.0420 RCS -.1221 FAU .09864

FOE -.4378 FRA 8.4244 FC3-3.9213 BSP 11881

80( .8427 HA 2.2818 K3 1.8952 FSP 1245

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3418.5 SGR 344.5 SG3 398.3 ST 1324.4 SR 320.7 SS 727.8

RRT -.L_9? RRF .2495 RTF -.9164 CRT -.7156 CRS -.4857 CST .9567

SC_ 3435.8 R23 .0001 R13 .9164 LSA 1515.2 MSA 299.8 SSA 28.4

SGI 3419.7 SG2 331,7 THA 178.43 EL1 1344.7 EL2 220.8 ALF 169.89

FLIGHT TIME 192.00 ARRIVAL DATE MAY 22 1965

DISTANCE 476.763 EARTH TO MARS

LOt. 48.64 VL 34.091 GAL -4.63 AZL 68.11 HCA

LOP 201.76 VP 21.654 GAP 15.80 AZP 91.69 TAL

GP -.12 ZAL 120.23 ZAP 168.28 ETS 179.12 ZN[

153.10 SMA 210.61 ECC .30671 INC

340.10 TAP 133.20 RCA 146.01APO

156.14 ETE 359.20 ZAC 89.33 ETC

1.8910 vl 30.087

275.21 V2 22.734

255.94 CLP 166.28

DLA 16.74 RAL 176.35 RAD 6567.9 VI[L 11.967 PTH 2.13 VHP 7.754 DPA -2.18 RAP 187.82 ECC 1.3591

L-| TIi4_ INJ LAT |MJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2784.58 -28.13 80.70 45.29 93.37 18 14 41 2184.6 -27.37 72.12

4850.03 4.22 179.24 38.17 61.97 11 13 10 3730.0 .44 172.61

2491.80 -29.54 59.03 45.16 94.78 19 40 39 1891.6 -28.57 50.37

4098.24 5.46 161.52 37.49 GO.ST 12 21 8 3498.2 1.50 154.98

2212.$9 -33.22 37.33 44.67 98.57 21 5 14 1612.4 -31.68 28.44

3950.22 8.83 148.36 35.55 56.79 13 5 55 3350.2 4.20 142.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3480.8 SGR 335.4 SG3 417.8 ST 1320.0 SR 311.3 SS 732.5

RRT -.2927 flRF .2622 RTF -.9191 CRT -.711T CRS -.4698 CST .9551

Sr_ 3477.0 R25 -.0000 RI3 .9191 LSA 1511.4 MSA 301.5 SSA 26.1

SG1 $492.1 $62 321.6 THA 176.42 EL1 1339.0 EL2 215.6 ALF 170.22

LAUMCH DATE NOV 11 1964

HELIOCEN7 RIC CONIC

RL 148.08 LAL .DO

RP 241.22 LAp .63

RC 158.406 GL 14.15

PLAHETOCEMTRIC CON|C

C3 21.008 VHL 4.583

LNCH AZMTH LNCH TIME

90.00 17 21 43

90.00 10 3 56

100.00 18 $2 59

100.04) 11 15 20

110.00 20 23 5

110.00 12 1 44

FLIGHT TIN( 194.00 ARRIVAL DATE MAY 24 1965

DISTANCE 479.881 EARTH TO MARS

LOb 48.64 VL 34.032 GAL -4.49 AZL 88.11 HCA 154.03 SMA 209.26 ECC .30176 INC 1.8927 vl 30.087

LOP 202.69 VP 21.591 GAP 15.27 AZF 91.70 TAL 340.48 TAp 134.50 RCA 146,11 Apo 272.41 V2 22.7_2

GP -.13 ZAL 119.60 ZAP 165.70 ET8 179.12 ZAE 158.43 (TE 359.32 ZkC 89.40 ETC 255.95 CLP 165.70

DLA 17.23 RAL 175.90 RAD 6567.9 VEL 11.933 PTH 2.12 VHP 7.583 DPA -2.33 RAp 188.13 ECC 1.3487

L-I TIME INJ LAT INJ LONG INJ fiT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT lNJ 2 LONG

2793.57 -29.17 81.36 44.34 93.05 18 8 17 2193.6 -27.45 72.78

4302.74 3.35 177.72 37.26 61.87 11 15 38 3702.7 -.44 171.08

2499.24 -29.59 59.80 44.23 94.48 19 34 38 1899.2 -28.65 50.92

40?2.30 4.60 160.09 36.57 60.43 12 23 13 3472.3 .82 153.55

2217.36 -33.27 37.71 43.75 98.35 21 0 2 1617.4 -31.76 28.80

3926.95 7.76 147.12 34.63 $8.60 13 7 11 3326.9 3.31 140.85

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMIMATION ACCURACY

TOE .7888 TRA-2.2421 TC3 1.7902 9AU .5041 $GT 3501.9 8_ 328.8 S_3 438.2 ST 1817.9 SR 301.9 SS 736.8

ROE -.2412 RRA -.OS6S RC3 -.1263 FAU .10228 RRT -.3003 RRF .2767 RTF -.9226 CRT -.7107 CRS -.4526 CST .9475

_FOE -.4439 FRA 2.4740 FC3-4.2149 9SP 11900 S_ 3517.1 R23 .0029 R13 .9226 LSA 1508.9 MSA 305.4 SSA 27.3

8DE .8199 BRA 2.2424 BC3 1.7947 FSP 1313 SG1 3503.3 $62 311.4 THA 176.38 EL1 1335.7 ELI 209.6 ALF 170.52

LAUNCH DATE NOV 11 1964

HELIOCENTRIC C.CNIC

RL 148.09 LAL .00

RP 240.93 LAP .80

RC 180.729 GL 14.41

PLAN[TOCENTRIC CONIC

C3 20.244 VHL 4.489

LNCH AZMTH LNCH TIME

90.00 17 15 1

90.00 10 6 57

100.00 18 46 44

100.00 11 17 55

110.00 20 17 42

110.00 12 3

OIFFER2NT1AL CCRRECTIONS

TOE .7512 TRA-2.2141 TC3 1.8800 9AU .5100

flOE -.2290 RRA -.0317 RC3 -.1300 FAU .10598

FOE -.4274 FRA 2.5252 FCS-4.5Z72 BSP 12190

BOE .7853 8RA 2.2143 9C3 1.8845 FSP 1385

FLIGHT TIME 196.00 ARRIVAL DATE MAY 26 1965

DISTANCE 483.039

LOL 48.84 VL 33.974 GAL -4.36 AZI. 88.11 HCA

LOP 208.62 VP 21.531 GAP 14.74 AZP 91.72 TkL

GP -.14 ZAL 118.97 ZAP 165.10 (T8 179.12 zN[

EARTH TO MARS

154.97 SNA 207.98 ECC .29702 INC 1.8946 Vl 30.087

340,83 TAP 135.79 RCA 146.21 APO 269.76 V2 22.791

156.76 ETE 359.43 ZAC 89.46 ETC 255.92 CLP 165.10

DLA 17.71RAL 175.44 RAD 6567.8 VEL 11.901 pTH 2.11VHP 7.415 DpA -2.48 RAP 188.43 ECC 1.3332

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2803.21 -29.20 82.06 43.40 92.69 18 1 44 2203.2 -27.33 73.46

4275.37 2.47 176.19 36.37 61.78 11 18 12 3675.4 -1.32 169.56

2307.46 -_I.83 80.21 43.31 94.t7 19 28 31 1907.5 -28.73 51.52

4046.33 3.72 158.66 35.68 60.32 12 25 22 3446.3 -.26 152.15

2222.81 -33.32 38.12 42.84 98.11 20 54 45 1622.8 -31.84 29.21

$903.77 6.89 145.89 33.72 56.43 13 8 30 3303.8 2.43 139.64

M|D-COURS|[ EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 3540.8 _ 317.1 SG3 459.5 ST 1308.2 SIR 292.0 89 740.7

RRT -.3132 RRF .2919 RTF -.9241 CRT -.7025 CflS -.4334 CST .9443

SG8 3553.0 R23 -.0003 R13 .9242 LSA 1498.4 MIA 308.9 $SA 27,2

SGI 3542.2 SG2 301.0 THA 179.38 EL1 1322.9 EL2 208.2 ALF 170.85

940



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 11 lg64

HEL|OCEHYRIC C(_41C

RL 148.0R LAL .DO

RP 240.64 LAp .77

RC 163.0S2 GL 14.68

PLANETOCENTRIC CONIC

C3 1R.52$ VHL 4.419

LNCH AZMTH LNCH TIME

90.00 17 8 8

90.00 10 10 5

100.00 18 40 19

100.00 11 20 $5

110.00 20 12 13

110.00 12 $ 10

FLIGHT TIM( 198.00 ARRIVAL DATE MAY

D|STANC[ 486.237 EARTH TO MARS

LOt. 46.64 VL 33.919 GAL -4.22 AZL 88.10 HCA 155.90 SHA 206.78 ECC .zgz48 [MC 1.8964 ¥1 30.087

LOP 204.56 VP 21.476 GAP 14.22 AZP 91.73 TAL 341.19 TAp 137.09 RCA 146.30 APO 267.26 V2 22.821

;p -.16 ZAL 118.33 ZAP 164.49 ET$ 178.12 ZA( 157.12 ETE 359.54 ZAC 89.53 ETC 265.91 CLp 164.49

DLA 18.20 RAL 174.97 RAO 6587.8 YEL 11.870 PTH 2.11YHP 7.2510pA -2.62 RAp 188.72 ECC 1.3213

L-I TIM( [NJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TEN INJ 2 LAT INJ Z LONG

2853.55 -28.23 82.81 42.48 92.32 17 55 2 2213.6 -27.61 74.20

4247.82 1.58 174.65 35.50 61.72 11 20 $3 3647.8 -2.21 168.02

2518.30 -29.87 80.88 42.39 93.83 19 22 15 lg16.3 -28.92 52.16

4020.31 2.84 157.22 34.80 80.23 lZ 27 38 3420.3 -1.14 150.70

2228.74 -33.38 38.58 41.95 97.85 20 49 22 1628.7 -31.93 29.64

3880.63 6.01 144.67 32.84 58.29 13 9 51 3280.6 1.54 138.43

28 1965

DIFFERENTIAL C_RRECTiOi6

TOE .YES8 TRA-2.1794 TC3 1.9962 BAU .5196

ROE -.2|74 RItA -.021_ Re5 -.1340 FAU .10972

FOE -.4112 FRA Z.5TS4 FC3-4.88S2 66P 12309

BOE .75T? BflA 2.1786 8C3 1.9907 FSP 1458

LAUNCH DATE NOV 11 19E4

HELIOCENTRIC C.._N|C

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3578.8 SrJI 308.0 SG3 482.0 ST 1297.8 _ 282.1 $s 744.7

RRT -.3307 RRF .3091RTF -.9286 CRT -.6984 CRS -.4150 CST .9395

SSB 3592.0 R26 -.0007 R13 .9266 LSA 1490.5 MSA 309.8 SSA 26.6

$6t 3580.3 862 290.5 THA 178.38 EL1 t313.0 ELZ 199.6 ALF 171.16

FLIGHT TIN( 200.00 ARRIVAL DATE MAY 30 1965

OISTM4¢E 489.473 EARTH TO MARS

RL 148.09 LAL .00

RP 240.34 LAp .75

RC 165.376 6L 14.94

PLAN[TOCENTRIC CONIC

C3 18.848 VHL 4.$41

LNCH AZNTH L.NCH TINE

90.00 17 1 5

gO.O0 10 13 ZO

100.00 18 33 48

100.00 11 25 L_O

110.00 20 $ 39

110.00 12 6 57

LOL 48.44 VL 33.967 GAL -4.10 AZL 88.10 14r_4

LOP 205.49 VlP 21.424 GAP 13.70 AZP 91.73 TAL

GP -.16 ZAL 117.89 ZAP 163.86 ET8 179.12 ZAE

156.84 SMA 205.64 ECC .28812 INC 1.8987 Vl 30.087

341.55 TAp 138.39 RCA 146.39 APO 264.88 VZ 22.851

157.52 ET( 359.65 ZAC 89.59 ETC 255.90 CLP 163.86

OLA 18.69 RAIL 174.49 RN) 8567.8 V(L 11. 842 PTH Z.10 VHp 7.090 DPA -2.76 RAP 189.00 ECC 1.3102

L-I TIN( INJ LAT |NJ LONG INJ RT A$¢ INJ AZMTH INJ TIM( PO CST TIM INJ Z LAT INJ Z LONG

2824.60 -28.29 93.92 41.57 91.91 17 49 10 2224.6 -27.69 75.00

4220.12 .99 173.10 34.68 81.69 11 23 40 3620.1 -3.10 166.47

262S.75 -LbR.71 61.58 41.49 93.46 19 15 52 1925.8 -28.91 52.85

3994.Z0 1.1Hb 155.79 33.95 80.17 12 Lb9 SS 3394.2 -2.03 149.27

ZE3S.18 -33.44 3R.OT 41.07 97.58 20 43 54 1835.2 -32.03 30.12

3957.55 5.14 143.45 31.97 59.19 13 11 15 3257.6 .66 137.23

ORBIT DETERMINATION ACCURACY

ST 1287.4 _ 272.1 SS 748.3

CRT -.6_32 CRS -.3950 CST .9336

LSA 1480.8 MSA 314.3 SSA 26.0

EL1 1301_S EL2 194.0 ALF 171.47

DIFFERENTIAL CatRECTION9

TOE .8992 TRA-2.1440 TC8 2.0901 BAU .5278

ROE -.2081 RRA -.0_1 RC$ -.1390 FAU .11394

FOE -.3909 FRA 2.6_)3 FC_-5.1199 B_P 12452

BOE .7289 BRA 2.1442 RC3 2.0947 FSP 1537

HID-COURSE ExECUTION ACCURACY

8GT 3914.9 _ L_)8.7 SG3 50§.5

RRT -.348? RRF ,3299 RTF -.9288

Mdl 3927.$ RZ3 -.0008 R13 .9288

861 3818,4 862 279.9 THA 178.34

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .00

RP 840.04 LAp .72

RC 167.697 GL 15.28

PLAMETOCENTRIC CONIC

C3 18.212 VHL 4.268

LNCH AZMTH LNCH TIN(

90.00 16 53 52

90.00 10 18 42

100.00 16 27 4

100.00 11 28 11

110.00 20 0 58

110.00 12 8 47

FLIGHT TIM( 202.00 ARRIVAL DATE JUN 1 1965

DISTANCE 492.743 EARTH TO MARS

LOt. 48.64 VL 33.816 GAL -3.97 AZL 86.10 HCA 157.78 SMA 204.S5 ECC .28394 INC 1.9012 vl 30.087

LOP 206.43 VP 21.377 GAP 13.19 AZP 91.76 TAL 341.91 TAp 139.89 RCA 146.47 APO 262.63 V2 22.881

6P -.17 ZAL 117.04 ZAP 183.23 ETS 179.13 ZAE 157.95 ETE 359.76 ZAC 8§.64 ETC 255.90 CLP 163.23

DLA 19.18 RAL 174.01 RAO 8567.7 VEL 11.815 PTM 2.09 VHP 6.933 DPA -2.90 RAp 189.27 ECC 1.2997

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2838.38 -28.28 84.48 40.68 91.48 17 41 9 2236.4 -27.78 75.85

4t92.25 -.21 171.55 35.83 61.68 1| 26 34 3592.2 -4.00 164.91

2533.83 -29.75 62.31 40.80 93.07 19 9 20 1935.8 -29.01 53.58

3968.02 1.07 154.35 33.12 60.12 12 32 19 3368.0 -2.91 147.83

2242.08 -31.50 39.60 40.20 97.25 20 38 20 1642.1 °32.13 30.63

3834.55 4.27 142.24 31.13 56.05 13 12 41 3234.5 -.22 136.03

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9746 TRA-2.10T1 TC3 2.2017 BAU .5372 867 3650.1SGR 269.7 SG3 530.1 ST 1277.0 SR 262.0 SS 751.9

ROE -.1951 flRA -.0175 RC3 -.1421 FAU .11779 RRT -.3693 RRF .3455 RTF -.9314 CRT -.6893 CRS -.3695 CST .9262

FDE -.SSR5 FRA 2.6843 FC3-5.5991BSP 12538 SGB 3661.6 R23 .0003 RI3 .9314 LSA 1470.2 MSA 320.4 SSA 25.1

ROE .7022 8RA 2.10T2 9C3 2.2063 FSP 1620 861 3651.7 SQ2 269.1 THA 178.31 EL1 1290.0 EL2 187.9 ALF 171.77

LAUNCH DATE NOV 11 1964 FLIGHT TIN( 204.00 ARRIVAL OATE JUN 3 1965

HELIOCENTRIC C(_41C

RL 146.09 LAL .00

RP 239.73 LAP .69

RC 170.016 _ 18.47

PLAN[TOCENTR|C C(_IC

C3 17.$14 _HL 4._97

LNCH AZI4TH LNCH TIN(

90.00 16 46 27

90.00 10 20 13

100.00 16 20 13

100.00 11 29 8

110.00 19 53 11

110.00 12 10 40

DISTANCE 496.048 EARTH TO MARS

LOL 46.94 VL 33.798 GAL -3.83 AZL 89.10 HCA 158.72 SHA 203.53 ECC .27994 INC 1.9038 V1 30.087

LOP 207.37 VP 21.334 GAP 12.69 AZP 91.77 TAL 342.29 TAp 141.00 RCA 146.55 APO 260.50 V2 22.912

GP -.18 ZAL 118,39 ZAP 1_.37 ETS 179.14 ZAE 159.42 ETE 359.67 ZAC 59.70 ETC 255.69 CLP 182.57

OLA 19,68 RAL 173.52 MAD 8567.7 VEL 11.790 PTH 2.08 VHp 8.779 OPA -3.03 RAP 189.53

L-I TIN( INJ LAT IMJ LONG INJ RT AS(; INJ AZNTH INJ T_NE F_ CST TIM INJ 2 LAT

2848.89 -28.30 85.40 39.77 91.02 17 33 56 2248.9 -27.86

4164.15 -1.12 189.98 33.03 61.70 11 29 37 3564.2 -4.89

2548.55 -29.79 63.10 39.72 92.65 19 2 40 1946.6 -29.10

3941.72 .18 162.91 32.31 60.11 12 34 50 3341.7 -3.80

2249.44 -33.56 40.17 39.35 96.93 20 32 40 1649.4 -32.24

3911.60 3.39 141.04 30.30 55.97 13 14 11 3211.6 -1.t0

DIFFERENTIAL CCRII[CTION$

TDE .8590 TRA-2.0809 TC3 2.3344 BAU .5508

ROE -.1846 RRA -.0134 RC3 -.1467 FAU .12225

FOE -.3470 FRA 2.7375 FC3-6.0099 BSP 12388

BOE .8843 BflA 2.0610 BC3 2.3390 FSP 1702

MID-COURSE ExECUTION ACCURACY

86T 3684.8 $GR 281.2 SG3 556.0

RRT -.3958 RRF .3899 RTF -.9349

S68 3695.5 R23 .0058 R13 .9349

861 3688.5 SG2 258.1 THA 178.26

ECC 1.2899

INJ 2 LONG

76.76

163.33

54.36

146.38

31.18

134.83

ORRIT DETERMINATION ACCURACY

ST 1271.4 SR 252.1 SS 755.8

CRT -.6917 CRS -.3474 CST .9158

LSA 1463.5 MSA 329.9 SSA 23.7

ELI 1283.5 EL2 180.4 ALF 172.03

941



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAY[ NOV 11 1984

HELIOCENIRIC CONIC

RL 148.09 LAL .00

RP 239.42 LAp .85

RC 172.331 GL 15.73

PLANETOCENTRIC CONIC

C3 17.053 VHL 4.129

LNCH AZMTH LNCH TIM(

90.00 18 36 54

90.00 10 23 51

100.00 18 13 18

100.00 11 32 11

110.00 19 49 20

110.00 12 12 35

FLIGHT TIM( 208.00 ARRIVAL DATE JUN 5 1965

DISTANCE 499.381 EARTH TO MARS

LO(. 48.84 VL 33.722 GAL -3.73 AZL 88.09 HCA 159.68 SMA 202.56 ECC .27810 INC 1.9083 vl 50.087

LOP 208,32 Vp 21.294 GAP 12.19 AZP 91.79 TAL 342.84 TAp 142.30 RCA 146.63 APO 258.48 V2 22.943

GP -.I9 ZAL I15.73 ZAP 161.91 (TS 179.14 zA( 158.93 ET[ 35J.97 ZAC 89.75 ETC 255.88 CLP 161.91

OLA 20.17 RAL 173.03 RAD 856?.? VEL 11.786 PTH 2.08 VHP 6.629 DPA -3.15 RAP 189.78 (CC 1.2806

L-I TIN[ INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2962.11 -28.31 86.39 38.90 90.54 17 26 38 2262.1 -27.94 77.72

4135.99 -2.03 189.41 32.23 81.73 II 32 47 3336.0 -5.79 161.75

2557.85 -29.8Z 63.94 38.86 92.21 16 55 53 1957.8 -29.19 55.19

3915.45 -.71 151.47 31.52 60.12 12 37 26 3315.5 -4.68 144.93

2237.25 -33.62 40.77 38,52 96.58 20 26 38 1657.2 -32.35 31.78

3789.62 2.52 I39.85 2R.SO 55.90 I3 I5 44 3188.8 -1.97 133.64

DIFFERENTIAL CORRECTIONS

TD( .81R0 TRA-2.0402 TC3 2.4102 6AU .3505

ROE -.1736 RRA -.0087 RC3 -.1498 FAU .I2679

FOE -.3193 FRA 2.7971 FC3-8.4353 6SIP I2839

90E .6420 BRA 2.0402 BC3 2.4149 FSP 1766

LAUNCH DATE NOV 11 1994

H(LIOCENTMIC _IC

RL 148.09 LAL .OO

RP 239.11 LAP .83

RC 174.G39 _ 15.99

PLAN[TOCENTN IC CONIC

C3 18.323 VHL 4.0Q5

LNCH AZMTH LNCH TIM(

90.00 18 31 8

90.00 10 2T 40

100.00 16 9 8

100.00 11 33 21

110.00 19 43 24

110.00 12 14 35

OIFFERENTIAL C_ItRECTION8

TIDE .5919 TRA-2.0033 TC3 2.5210 BAU_ .5560

ROE -.153R RRA -.0046 RC3 -.1536 FAU .19136

FOE -.2907 FMA 2.9351 FC3-S.R636 BINP 12939

ROE .6141 BRA 2.0033 6C3 2.325T FSi e 1662

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 3713.8 SGR 271,3 SG3 583.0 ST 1247.9 SR 241.2 SS 759.8

RRT -.4111RRF .3864 flTF -.9348 CRT -.678I CflS -.3207 CST .9130

372),T R25 -.0026 R13 .9348 LEA 1443.2 MSA 330.7 SEA 23.8

SG1 3718,§ _2 247.2 THA 178.27 EL1 1258.8 EL2 176.2 ALF 172.41

FLIGHT TIME 208.00 ARRIVAL DATE JUN 7 1965

DISTANCE 802.745

L(_- 48.64 VL 33.677 GAL -3.62 AZI. 86.09 N_

LOP 209.27 VP 21.256 GAP 11.70 AZP 91.80 TAIL.

GP -.20 ZAL 115.08 ZAP 161.23 ET6 1T9.16 ZAE

EARTH TO MARS

160.61 SMA 201.64 ECC .27243 INC 1.9094 vl 30.087

343.00 TAP 143.61 RCA 146.70 APO 256.57 V2 22.975

159.46 ET( .08 ZAC 89.79 ETC 255.68 CLP 161.23

OLA 20.67 RAL 172.33 RAO 6SRT.T V(L 11.743 PTH 2.07 VNP 6.482 DPA -3.27 RAp 190.02 ECC 1.2720

L-I TIM( INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

2879.15 -20.32 8T.59 36.04 90.02 17 19 4 2276.2 -28.01 78.74

4lOT,AT -2.65 16R.82 31.50 61.82 11 36 8 3507.5 -6.69 160.14

2569.83 -29.65 64.83 38.01 91.74 18 48 38 1969.8 -29.29 56.07

3806.02 -1.61 150.02 30.75 60.13 12 40 10 3286.0 -5.57 143.47

22G5.34 -33.68 41,41 37,70 96.20 20 21 9 1665.5 -32.46 32.39

37S8.0T 1.65 138.fdS 29.72 55.85 13 t? 21 3166.1 -2.84 132.46

MIO-_DUR91[ [)(ECUTIQN ACCURACY oRBIT DETERMINATION ACCURACY

RGT 3742.2 m 268.5 SG3 911.4 ST 1232.7 SR 230.7 SS 7s3.g

RRT -.4SEa RRF .4124 flTF -.9369 CRT -.8710 CRS -.2938 CST .9041

5751.4 223 -.0028 RI3 .9368 LEA 1428.6 MSA 338.3 SEA 22.8

_1 3744.0 $02 t3E.I THA 178.24 ELI 1242.6 ELI 169.7 ALF 172.71

LAUNCH DATE MOV 11 1934

HELIOCENTRIC CONIC

RL 145.09 LAL .00

RP 238.79 LAP .60

RC 175.939 GL 18.25

pLANET_ENTR|C CONIC

C3 16.029 VHL 4.004

LNCH A2MTH LNCH TIME

90.00 16 23 tO

90.00 10 31 40

100.00 17 58 51

100.00 11 36 39

110.00 19 3T 22

110.00 12 16 39

DIFFERENTIAL CCRRECTION3

TOE .SIS5 TRA-1.gGTt TC3 2.6312 8AU .3649

ROE -.1537 RMA -.0005 RC3 -.1379 FAU .I3EE?

FOE -.2001 FMA 2.9150 FC3-7.3818 BSP I3021

90E .5890 BRA 1.9671 BC3 2.6359 FSP 1991

LAUNCH OATE NOV 11 1984

FLIGHT Till( 210.00 ARRIVAL 0ATE JUN S 1965

OlSTANCE 508.137 EARTH TO MARS

LOt. 48.64 VL 33.635 GAL -3.51 AZL 88.09 HCA 181.56.SMA 200.76 ECC .26891 INC 1.9126 vl 30.087

LOP 210.21 VP 21.225 GAP 11.2I AZ1P 91.81 TAL 343.35 TAp 144.91 RCA 146.77 APO 254.75 V2 25.007

GP -.22 ZAL 114.42 ZAP 160.53 ET3 179.17 zA_ 180.04 [T( .18 ZAC 89.83 ETC 255.87 CLP 160.53

DLA 21.17 RAL 172.03 RAO 6567.6 VEL 11.722 PTH 2.07 YHP 6.337 DPA -3.39 RAp 190.24 ECC 1.2638

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2891.03 -28.31 88.48 37.19 89.48 17 11 21 2291.0 -28.09 79.82

4078.70 -3.87 165.21 30.77 61.93 11 39 38 3478.7 -7.59 158.51

2582.48 -29.87 85.77 37.18 91.25 18 41 54 1982.5 -29,38 57.00

3862.47 -2.31 148.56 30.01 60.20 12 43 2 3262.5 -6.45 142.00

2274.30 -33.75 42.08 36.90 95.81 20 15 16 1674.3 -32.57 33.04

3743.42 .T9 137.48 27.95 55.82 13 19 2 3143_4 -3.70 131.27

MIO-COUflSI[ EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SET 3769.2 8&R 253.7 SG3 641.3 ST 1216.2 SR 220.0 SS 768.7

RflT -.4622 flRF .43R4 RTF -.9386 CflT -.6654 CflS -.2662 CST .8948

SC_ 3777.7 R23 -.0034 RI3 .9396 LSA 1413.5 HSA 346.4 SEA 21.8

SGt 3771.0 SG2 224.9 ?HA 178.21 EL1 1225.1 EL2 163.0 ALF 173.01

FLIGHT TIN( 212.00 ARRIVAL DATE JUN 11 1965

MELIOCENTMIC C_NIC DISTANCE S09.557 EARTH TO MARS

RL 149.09 LAL .00 Lt_ 48.64 VL 33.594 GAL -3.40 AZL 68.08 HCk, 162.51SMA 199.93 [CC .26354 INC 1.9165 vl 30.087

RP 239.47 LAP .58 LOP 211.17 VP 21.196 GAP 10.73 AZI= 91.85 TAL 343.71 TAP 146.22 RCA 146.84 APO 253.02 v2 23.040

tiC 179.251 Tt. 16.5I GP 0.23 ZAL 113.76 2AP |56.81 (T9 1TR.19 ZAI[ |60.64 ETE .29 ZAC 89.87 ETC 255.87 CLP 159.81

PLANI[TOCENTRIC CONIC

C3 1S,S63 Vt'iL 3.945 DLA RAP

LNCH AZ14TH LNCH TIN( L-I TIN( [NJ LAT

90.00 10 14 50 2905.82 -28.30

90.00 10 33 52 4046.53 -4.80

100.00 17 51 ?.4 2595.99 -26.68

100.00 11 42 7 3635.72 -3.41

110.00 19 31 14 2283.56 -33.81

110.00 12 16 44 3720.79 -.08

DIFFERENTIAL CCRRECTIONS

TOE .3513 TRA-I.6182 TC3 2.7666 BAU .5770

ROE -.1444 RRA ,003I tiC3 -.1628 FAU .14205

FOE -.2286 FRA 2.9748 FC3-T.902t BSP 12820

60E .5999 BRA 1.9192 8C3 2.7734 FSP 2092

21.66 RAL 171.53 RAD 6587.6 VEL 11.702 pTH 2.06 VHP 6.196 OpA -3.51

ZNJ LONG INJ RT A$C INJ AZNTH INJ TIN( PC CST TIM

89.63 36.36 68.90 17 3 25 2306.8

163.57 30,06 E2.06 11 43 21 3449.5

69.76 36.37 60.73 18 34 40 1995.9

147.06 29.29 60.28 12 46 2 3235.7

42.80 36.12 95.39 20 9 17 1683.6

136.30 27,22 55.62 13 20 47 3120.8

NIO-COURSI[ EXECUTION ACCURACY

SGT 3795.9 _d_ 245.9 SG3 672.9

fiR? -.4961RRF .4665 RlrF -.9416

SG8 3803.8 R23 .0025 R13 .94_8

SG1 3797.9 SG2 213.4 THA 178.15

190.45 (CC 1.2561

INJ 2 LAT INJ 2 LONG

-28.15 90.97

-8.$0 156.68

-29.48 5?.98

-7.34 140.51

-32.99 33.74

-4.36 130.08

oRBIT DETERMINATION ACCURACY

ST t206.3 SR 209.7 93 TT4.t

CRT -.6699 CRS -.2589 CST .8T91

LEA 1402.5 MSA 301.7 SEA 20,1

ELI I214.8 EL2 154.? ALF 173.25

642



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

.At)NCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 146.09 LAL .DO

RP238.14 LAP .55

RC 181.513 GL 16.78

PLAM(TOCENTRIC C(_44IC

C3 15.1E7 VHL 3.869

LNCH AZMTH LNCH TIME

90.00 18 6 33

go. Do IO 40 16

tOO.0O 17 43 30

tOO.00 11 45 43

110.00 19 =3 3

110.00 tE EO 39

FLIGHT TIN( 214.D0 ARRIVAL DATE JUN 13 1985

DISTANCE 513.000

LOL 48.64 VL 33.555 GAL -3.Z9 AZL 88.08 HCA 163.47 SNA

LOP E12.1Z VP 21.170 GAp 10.Z3 AZP 91.84 TAL 344.06 TAp

GP -.23 ZAL 113.11 ZAp 159.09 ET$ 179.21 ZAE 161.28 ETE

EARTH TO MARS

199.15 ECC .26232 INC 1.9201 Vl 30.087

147.52 RCA 146.91 APO 251.39 V2 23.073

.39 ZAC 89.90 ETC 255.86 CLP 159.08

DLA 22.16 RAL 171.04 RAD 6567.6 VEL 11.684 PTN 2.05 VHp 6.059 DPA -3.62 RAp 190.64 ECC 1.2489

L-I TIME INJ LAT 3NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2923.46 -28.27 90.85 35.54 86.29 16 55 19 2323.5 -28.21 82.19

4020.10 -5.74 161.91 29.39 62.22 11 47 17 3420.1 -9.41 155.16

2609.69 -29.69 67.61 35.57 90.16 18 E7 20 2009.9 -29.55 59.02

3808.91 -4.31 145.61 28.61 60.39 12 49 11 3208.9 -8.22 139.01

ZE93.ZZ -33.87 43.55 55.36 94.95 20 3 16 1693.2 -32.81 34.47

3698.34 -.94 135.13 26.50 55.83 13 ZZ 37 3098.3 -5.41 128.90

DIFFERENTIAL CQRRECTIQNS

TOE .5123 TRA-1.99SG TC3 2.8425 BAU .5758

ROE 0.1346 RRA .0073 RC3 -.1691 FAU .14759

FOE -.1912 FRA 3.0397 FC3-6.4496 BRP 13209

BiDE .529T liRA 1.9957 RC3 Z.8474 FRP 2205

LAUNCH DATE MOV 11 19_4

HELIOCENTRIC C.C_IC

RL 149.0R LAL .DO

RP 237.91 LAP .52

RC 183.786 GL 17.04

PLANETOC(NTRIC CONIC

C3 14.717 VHL 3.936

LNCH AZNTH LNCH TIME

90.00 15 5T 55

90.00 10 44 38

100.00 t7 36 4

100.00 11 49 30

110.00 16 16 49

110.00 1R 23 1T

DIFFERENTIAL C(:ItRi[CTiON8

TOE .4871TRA-I.SSGt TC3 2.9500 BAU ,5614

-.1ES4 RNA .0111RC3 -.1704 FAU .15339

FOE -.1611FMA 3.1060 FC3-9.0E3t B2P 13232

emE .5030 I_A t.93Rl 6C3 Z.9549 FSP 2320

MID-COURSE ExECUTICN ACCURACY

SGT 3814.5 8DR 236.9 863 705.2

RRT -.5L_IRRF .493R RTF -.941?

3821.9 R23 -.0083 R13 .9417

SG1 1819.5 I_ 20_.2 134A 178.14

FLIGHT TIME 216.00

OISTANCE $16.469

ORBIT DETERMINATION ACCURACY

ST 1179.9 SR 196.3 88 780.3

CRT -.6540 CRS -.2087 CST .8745

LSA 1381.1MSA 364.3 SSA 19.8

ELI 1187,1 £LZ 149.1ALF 173.63

ARRIVAL DATE JUN 15 1965

EARTH TO MARS

198.40 ECC .25923 INC 1.9248 Vt 30.087

148.83 RCA 146.97 APO 249.83 V2 23.106

.49 ZAC 89.92 ETC 255.86 CLP 158.33

LOt. 48.64 Yr. 33.518 GAL -3.19 AZL 99.07 HCA 164.43 SNA

LOP 213.0R VlP 21.147 GAP 9.7R AZP 91.65 TAL 344.40 TAp

6P -.27 ZAL 112.45 zAP 158.53 ET9 179.23 ZN[ 161.95 ETE

DLA 22.96 RAt. t70.54 RAID 6597.6 1fl[L 11.999 PTH 2.05 VHp 5.924 DpA -3.72 RAP 190.82 (CC 1.2422

L-I TINE INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIN[ PC) CST TIM INJ 2 LAT INJ 2 LONG

2941.19 -28.23 98.15 34.74 87.64 16 46 56 2341.2 -28.26 83.48

3990.10 -9.99 tRO.L_ 28.74 62.42 11 51 2D 3390.1 -10.33 153.44

2624.73 -28.89 98.R| 34.79 89.60 18 19 49 2024.7 -29.63 60.11

3781.79 -5.22 144.11 27.95 60.53 12 52 32 3181.8 -9.11 137.48

2303.40 -33.92 44.34 54.92 94.48 19 57 10 1703.4 -32.95 35.24

39?S.9R -1.T9 133.SHB 25.91 55.99 13 24 33 3075.9 *6.26 127.72

MID-COURIE EX[CUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3833.4 _ 2Lb9.1 SG3 739.3 ST 1161.0 SIR 187.4 SS 787.6

RRT -.5$39 RID r .5294 RTI r -.9434 CRT -.6499 CRS -.1777 CST .8613

$68 3840.2 R23 -.0069 R13 .9434 LSA 1364.3 NSA 376.3 SSA 18.6

$61 _835.5 $I;2 190.7 THA 178.10 ELI 1167.4 EL2 141.6 ALF 173.92

LAUNCH DATE NOV 11 1664

HELIOCENTRIC CONIC

RL 148.09 LAL .DO

RP 237.46 LAP .49

RC 188.049 GL 17.30

PLANET_ENTRIC C(_iIE

C3 14.333 VNL 3.786

LMCH AZ14TH LNCM TIN[

90.00 13 49 58

9D.OO 10 49 57

100.00 17 28 T

tOO.DO 11 53 30

110.00 19 12 25

110.00 12 25 41

FLIGHT TIN( 216.00 ARRIVAL DATE JUN 17 1965

DISTANCE 519.960

LC4. 48.64 VL 33.482 GAL -3.10 AZL 88.07 HCA

LOP 214.04 yp 21.127 GAP 9.32 AZP 91.87 TAL

GP -.30 ZAL 111.81 ZAP 157.56 ET3 179.26 ZA(

EARTH TO MARS

165.39 SNA 197.69 ECC .25126 INC 1.9300 vt 30.087

344.74 TAp 150.13 RCA 147.03 APO 248.35 V2 23.140

162.66 ETE .56 ZAC 89.94 ETC 255.86 CLP 157.58

DLA 23.13 RAL 170.04 RAD 6567.6 VEL 11.650 PTH 2.05 VHp 5.792 DPA -3.82 RAP 190.99 ECC 1.2359

L-I TIME INJ LAT INJ LQN6 INJ 2T A6C INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2960.05 o26.17 93.52 33.95 86.95 16 38 19 2360.0 -26.29 84.86

3959.51 -7.65 158.49 26.13 62.65 11 55 56 3359.5 -11.25 151.66

2640.41 -29.68 70.07 34.02 88.98 18 12 T 2040.4 -29.70 81.27

5754.39 -9.14 142.59 27.31 60.69 12 56 4 3154.4 -10.00 135.93

23t4.06 -33.98 45.17 53.90 94.00 19 50 39 1714.1 -33.05 36.05

3653.47 -2.65 132.79 25.15 53.91 13 26 34 3053.5 -7.11 126.55

DIFFERENTIAL CGRRECTIONS

TOE .4600 TRA-1.8236 TC3 3.0466 8AU .5851

ROE -.1183 RRA .Ot§O RC3 -.1748 FAU .15949

FOE -.1074 FRA 3.1753 FC3-9.6330 BSP 13330

ROE .4744 DRA 1.8236 9C3 3.0536 FSP 2444

NID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 5849.9 SGR 221.6 663 775.4 ST 1140.2 SR 176.3 SS 796.4

RRT -.5964 RRF .5645 RTF -.9446 CRT -.6443 CRS -.1465 CST .8487

SG8 5856.3 R23 -.0093 R13 .9446 LSA 1347.1MSA 387.8 SSA 17.5

SG1 3952.1SG2 179.1 THA 178.06 ELI 1146.0 EL2 134.1 ALF 174.23

LAUNCM DATE NOV 11 1964 FLIGHT TIN( 220.00 ARRIVAL DATE JUN 19 1965

HELIOCENTRIC CONIC

RL 148.09 LAL .DO

NIP 237.13 LAP .46

RC 198.300 GL 17.57

PLAN(TOCENTR1C CON|C

C3 13.9T4 VHL 3.738

LNCH AZMTH LNCH TIN[

90.00 15 39 4E

90.00 10 35 16

100.00 17 19 57

tOO.DO 11 5T 44

110.00 1R 5 58

110.OO 12 E8 12

DISTANCE 523.473 EARTH TO MARS

LOL 48.64 VL 33.447 GAL -3.00 AZI. 89.06 HCA 166.35 144A 197.02 ECC .25346 INC 1.9358 vt 30.087

213.00 V1P 21.110 GAP 6.86 AZ1P 91.88 TAIL 345.08 TAp 151.43 RCA 147.08 APO 246.95 v2 23.174

r,_ *.33 ZAL 111.16 ZAP IS6.77 ET6 179.30 ZN[ 163.40 ETE .67 ZAC 89.93 ETC 255.86 CLP 156.77

DLA 23.65 RAL 169.55 RAO 6567.6 V(L 11.634 PTH 2.04 VHp 5.663 DpA -3.92 RAp 191.13 ECC 1.2300

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2980.22 -28.08 94.99 33.18 96.22 16 29 22 2380.2 -26.31 86.35

3928.14 -8.62 139.70 Lr?.56 62.92 12 0 46 3328.1 -12.19 149.83

2657.00 -29.65 71.31 53.26 88.33 18 4 14 2057.0 -29.76 62.50

3726.39 -7.06 141.05 _6.71 60.88 12 39 51 5126.6 -10.89 134.55

2325.30 -34.03 46.04 53.20 93.49 19 44 43 1725.3 -33.17 38.9D

3631.08 -3.50 131.61 24.52 55.98 13 28 43 3031.1 -7.95 125.34

ORBIT DETERMINATION ACCURACY

ST 1118.8 SR 165.1 SS 806.1

CRT -.6405 CRS -.1171 CST .8354

LSA 1329.9 MSA 399.8 SSA 16.4

ELI 1123.8 EL2 126.2 ALF 174.53

DIFFERENTIAL CCIIR[CTION6

TOE .4339 TRA-1.7867 TC3 3.1447 BAU .5884

ROE -.1075 RRA .0187 RC3 -.1795 FAU .16391

FDE-.0818 FRA 3.2443 FC-10.2791BSP 13390

90( .4470 RRA 1.7880 BC3 3.1498 FSP 2571

MIO-COURS[ EXECUTION ACCURACY

SGT 3961.0 SGR 214,9 363 813.0

RRT -.Ikt56 RRF .6023 RlY -.9438

SG8 3867.0 R23 -.0121 R13 .9458

SG1 3863.4 SG2 167.5 THA 178.00

943



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19645

LAUNCH DATE lkSV 11 1954 FLIGHT TIM( ZZZ.DO ARRIVAL DATE JUN 21 1965

HELIOCEMTRIC C0NIC

RL 149.09 LAL .00

RP 236.81 LAP .43

RC 190.540 GL 17.84

PL4NETO(ENTRIC CONIC

C3 13.639 VHL 3.St$

LMCH AZMTM LNCH TIME

90.OO 15 30 !

90.00 11 1 Q

100.00 1T 11 32

100.00 12 2 18

110.00 18 59 ES

110.00 12 30 S|

DIFFERENTIAL CCRRECTIoN$

TOE .4090 TRA-I.TSN

ROE -.Oleo RRA .OL_s

FDE -.0120 IrRA 3.31114

BOlE .4199 BRA 1.7S09

DISTANCE 527.008

LOt. 48.64 VL 35.415 GAL -2.91 AZL 88.06 I_A

LOP 215.96 VP 21.098 GAP 8.41 AZF 91.90 TAL

GP -.39 ZAL 110.S2 ZAP 155,96 (78 179.34 ZA[

EARTH TO MARS

]$7,31 SMA 19S.38 ECC .25078 INC 1.9425 Vl 30.087

345.41 TAp ISI,TE RCA 147.13 APO 24§.SZ VE 23.209

164.18 ETE .75 ZAC 89.95 ETC 255.85 CLP 155.96

DLA 24.14 RAL 189.09 RAO 6587.5 VEL 11.620 PTH 2.04 VHP 5.537 OPA -4.01 RAP 191.26 ECC 1.2244

L-I Time INJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3002.92 -Z?.98 96.5? 32.43 85.44 16 20 3 2401.9 -28.32 87.92

3885.7? -9.62 154.84 27.02 G3.24 lZ 6 1 3295.8 -13.14 147.93

2674.85 -29.81 ?Z.82 32.55 87.65 17 56 6 2074.T -29.62 93.61

5898.27 -I.O0 139.47 29.15 81,10 13 3 5§ 3098.3 -11.79 132.73

233T.10 -34.07 46.98 32.53 92,94 19 38 22 1737,1 -33.29 37.80

3808.59 -4.38 130,44 23.92 58.09 13 31 1 3008.8 -8.79 124.14

NIO-¢OURId[ EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.2322 BAU .5910 SET 3889.T 9_ 20a.? 8G3 852.3 ST 1098.9 SR 153.8 SS 817.6

RC3 -.1848 FAU .17263 MR? -._50 RRF .&425 RTF -.9488 CRT -.6379 CRS -.0887 CST .8213

FC-10.9580 lip 13434 SEa }17S.3 R23 -.0188 RI3 .9489 LsA 1313.3 MSA 412.8 SSA 15.2

BC3 8.2415 Flip 2704 SGI 5872.2 988 185.8 ?HA 177.94 EL1 1101.4 ELI 118.0 ALF 174.83

LAt_C.H DATE _ 11 1964 FLIGHT TIME 224.00 ARRIVAL DATE JUN 23 1966

I'ELIOCENTRIC CotlC

IL 148.00 LAL .00

lip 231.41 LAP .40

RC 18|.788 kL. 11.12

PLANETOCENTRIC CONIC

C3 13.324 _ 3.860

LNCH AZNTH INCH TIN(

80.00 1S 19 52

90.00 11 T 21

IOO.00 IT 2 48

100.00 IR T 10

110.00 18 32 48

llO.OO Ii 33 42

DIFFERENTIAL C._RN[CTION3

TOE .3844 TllA-l.TISI TC5 5.5888 BAU .595R

RDE -.0903 lIRA .OIN4 RC3 -.1905 FAU ,17975

FDE .0404 FRA 3.3812 FC-II.ETR8 8811 13429

BDE .384R lIRA !,7153 KS 3.3344 FlIP £1141

DISTANCE $50,563

48.84 Vt. 53.383 GAb -2.&E A_I. IMI.OS HCA

i.QP 218.83 VF 21.0115 GAP ?.iT AZP 91.91 TAL

GP -.40 1AL IOg.89 ZAP 155.18 ET8 171.39 7.-4(

EARTH TO MARS

168.28 W4A 195.77 ECC .24816 INC 1.9304 vl 30.087

54S.74 TAP 154.02 RCA t47.18 APO 244.33 V2 23.244

154.19 (T£ .81 ZAC 89.95 ETC 253.85 CLP 155.13

DLA 24.84 RAL 188.58 RAID 8SS?.S V[L 11.50_ PTH 2.05 VHp 5.415 DPA -4.10 RAP 191.37 (CC 1.2193

L-| TIN( [NJ LAT |NJ I_ |NJ RT AEC |NJ AZNTH INJ T111_ PO CET TIM INJ 2 LAT INJ 2 LONG

3028.48 -27.84 iS.N 51.89 64.59 15 10 17 2425.5 -28.30 89.64

31Hl_.OT -10.5§ 152.t0 85.52 55.81 12 11 48 3252.1 -14.11 145.93

1895.51 -Im.?$ 74.02 51,85 RE,R1 1T 47 45 2093.5 -29.86 $5.22

3669.18 -l.l$ 157.84 86.15 81.35 15 8 19 3069.3 -12.71 131.06

1341.58 -54,11 41.13 31.88 92.51 II 51 $3 1749.6 -$3.41 38.76

3585.99 -5.22 119.25 13.35 58.17 13 53 28 2985.0 -9.63 122.93

NID-COURDE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9ST 587§.1 _ 205.8 1_3 695.7 ST 1075.7 SiR 142.5 S9 830.9

RRT -.?071 _ .WI§O Rllr -.9480 CAT -.6393 CRS -.0837 CST .8057

SG8 5881.2 R25 -.0195 R!5 .9480 LSA 1296.1MSA 427.4 SSA 13.9

3G1 3971.$ _ 144.0 THA 177.87 ELI 1079.8 EL2 109.2 ALF 175.11

LAUNCH DATE NOV 11 13114 FLI;NT TIM( 226.00 ARRIVAL DATE JUN 26 1965

HELIOCEMTRlC CONIC

RL 148.09 LAL .OO

RP 239.12 LAP .$7

RC 194.983 GL 16.40

PLAN[TOCENTRIC CONIC

CS 18.081 VHL 3.610

LNCH A_NTH LNCH T|RE

90.00 IS 9 5

90.00 11 14 29

IOO.O0 18 53 46

100.00 12 12 29

110.00 13 45 59

110,00 12 36 46

DIFFERENTIAL CORRECTIONS

TOE .3678 TRA-I.STT6 TC3 3.4074 BAU .5946

RDE -.0519 RRA .0305 RC3 -.1970 FAU .18T01

FOE .1023 FRA 3.4720 FC-12.4241 BSP 134T4

DOE .3871 BRA 1.6779 BC3 3.4131 FSP 2993

DISTANCE 554.137 EARTH TO MARS

LOL 48.84 VL 33.353 GAL -2.74 AZL 88.04 HCA 169.25 SNA 195.19 ECC .24571 INC 1.9599 vl 30.087

LOP 217.90 VP 21.OTS GAP 7.53 AZP 91.95 TAL 348.08 TAp 155.31 RCA 147.23 APO 243.15 V2 23.279

GP -.44 ZAL 109.27 ZAP I54.27 [78 178,45 ZkE 165.84 ETE .88 ZAC 89.93 ETC 255.85 CLP 154.27

DLA 25.15 RAL 168.12 RAD 6567.5 VEL 11.594 PTH 2.03 VHP 5.293 DPA -4.19 RAP 191.46 ECC 1.2145

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_NTN |NJ TIM( PO CST TIM |NJ 2 LAT IHJ 2 LONG

3051.36 -27.66 100.13 30.97 83.67 15 59 56 2451.4 -26.25 91.54

3828.59 -11.71 150.84 26.08 84.03 12 18 16 3226.6 -15.11 143.81

2713.88 -29.68 T5.52 31.17 88.12 IT 39 0 2113.9 -2g.88 66.73

3S39.32 -9.92 158.15 25.I5 61.66 13 13 8 3039.3 -13.63 129.32

2362.78 -34.14 48.96 51.27 91.76 19 25 21 1762.8 -33.52 39.77

3563.17 -8.08 188.03 22.81 58.30 13 36 9 21363.2 -10.47 121.70

MID-COURSE [_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3875.5 S_t 199.9 SG3 936.? ST 1052.0 SR 131.0 $S 647.4

RRT -.7494 _ .TIER RTF -.9489 CRT -.6404 CRS -.0384 CST .7696

SG8 5R51.5 R25 -.0258 113 .9490 LSA 1282.9 MSA 442.7 SSA 12.7

SG1 3879.4 _ 132.5 THA 177.78 EL1 1055.4 EL2 100.3 ALF 175.40

LAUNCH DATE NOV 11 1964 FLIGHT TIME 288.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC C._NIC

RL 148.09 LAL .DO

RP 235.7T LAp .33

RC 19?.153 GL 18.70

PLAN[TORENTRIC CONIC

C3 12.?5D VHL 3.S72

LNCH AZI4TH LNCH TIN(

iO.OO 14 37 27

90.00 11 22 29

100.00 18 44 14

100.00 12 18 23

110.OO 15 39 1

llO.OO 12 40 3

DIFFERENTIAL C_RRECT|ONS

TOE .3542 TRA-1.9399 TC3 3.4861 8AU .5935

ROE -.0?39 RRA .0347 RC3 -.2048 FAU .16469

FOE .1668 FRA 3.5540 FC-13.2095 8SP 13446

DOE .3422 BRA 1.9403 BC3 3.4911FSP 3151

DISTANCE 537.730 EARTH TO MARS

LOL 48.84 VL 33.324 GAL -2.M AZL 88.05 Hk_A 170.25 Sl4A 194.64 ECC .24338 IN(: 1.9713 vl 30.087

LOP 218.68 We 2|.070 GAP ?.OI AZP 1t.14 TAL 548.57 TAp 156.60 RCA I47.27 APO 242. DI v2 23.313

-.SO ZAL 108.58 ZAP 135.59 ETS 1?9.52 24( 186.72 ETE .88 ZAC 89,89 ETC 255.85 CLP 253.39

DLA 25.85 RAL |87.62 RAiD 856?.5 V[L 11,382 PTH 2,05 VHP 5.I75 OPA -4.26 RAP 191.52 £CC 1.2100

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A214TN INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

3080.36 -27,42 102,24 50,22 82.66 13 48 47 2480.3 -28.16 93.65

3788.55 -12.84 t46.81 23.?0 84.54 12 25 36 3188.5 -16.16 141.51

2735.06 -29.S$ 77.17 30.51 85.27 17 29 50 2138.1 -29.$9 68.38

3808.05 -I0.93 154.57 24.72 82.00 15 18 31 3008.1 -14.59 127.49

2378.94 -34.17 SO.Q5 50.69 91.10 19 18 38 1776.9 -33.64 40.86

3539.93 -8.95 125.62 82.52 38.43 13 39 5 2940.0 -11.32 120.44

M|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 39?3.5 _ 197.9 SG3 981.8 ST 1029.3 SIR 119.6 SS 866.0

RRT -.7928 _ .?735 RTF -.9499 CRT -.6485 CRS -.0206 CST .7719

SG8 58?8.5 R25 -.0524 R15 .9499 LSA 1269.8 MSA 45g.s SSA 11.4

651 39?8.S $52 120.5 THA 177.65 ELI 1032.2 EL2 90.S ALF 175.66
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV I1 1954

HELIOCENTRIC CONIC

RL 148.09 LAL .DO

RP 255.42 LAP .50

RC 199.372 ;b lg.01

PLANETOCENTRIC CONIC

CS 12.509 VHL 3.557

LNCH AZMYH LNCH TIIA(

90.00 14 44 38

90.00 11 31 50

100.00 18 34 5

100.00 12 25 3

110.00 18 51 90

110.00 12 43 4T

FLIGHTTIME 230.00 ARRIVAL DATE JUN 29 1965

OISTANCE 541.541 EARTH TO MARS

LOt. 48.64 VL 33.29? GAL -2.58 AZL 88.01HCA 171.20 SNA 194.12 ECC .24111 INC 1.9844 Vl 30.087

LOP 219.85 VP 21.087 GAP 8.67 AZP 91.96 TAL 546.67 TAp 157.88 RCA 147.32 APO 240.92 v2 23.351

GP -.57 ZAL 108.05 ZAP 152.49 ET$ 179.61 ZAE 167.64 ETE .81 ZAC 89.84 ETC 255.85 CLP 152.49

DLA 26.18 RAL 167.22 RAD 6567.5 VEL 11.$71 PTH 2.02 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

5113.65 -27.11 104.63 29.56 81.49 15 36 30

5746.75 -14.05 146.14 25.40 85.18 12 54 17

2780.69 -29.40 78.98 29.89 84.32 17 20 6

3574.94 -11.98 132.47 24.35 62.41 13 24 37

2398.27 -34.18 51.26 50.15 90.39 19 11 42

3516.13 -7.85 125.55 21.68 56.62 13 42 23

DIFFERENTIAL ¢.-GRRECTION$

TOE .3117 TRA-1.60$1 TC3 3.5593 BAU .5963

ROE -.0655 RRA .0S92 RC3 -.2947 FAU .20392

FOE .2290 FRA 3.6307 FC-14.0582 8SP $3393

60E .3165 BRA 1.6055 BC3 3.5659 FSP 3298

LAUNCH DATE NOV 11 1964

MID-COURSE EXECUTION ACCURACY

SGT 3866.1S6R 198.2 SG3 1029.5

RRT -.8352 RRF .6587 RTF -.9506

S¢,8 3871.2 R23 -.0438 R13 .9507

SG1 3869.7 $1;2 108.9 THA 177.55

5.080 OPA -4.37 RAP 191.56 ECC 1.2059

PO CST TIN |NJ 2 LAT INJ 2 LONG

2513.7 -28.01 96.08

3146.8 -17.28 138.95

2160.7 -29.87 70.21

2974._ -15.58 125.55

1792.3 -33.75 42.04

2918.1 -12.19 119.14

ORBIT DETERMINATION ACCURACY

ST 1006.2 SIR 108.3 ss 884.4

CRT -.6635 CflS -.0189 CST .7566

LSA 1257,9 MSA 475.1 SSA 10.2

EL1 1008.8 EL2 80.8 ALF 175.89

FLIGHT TIM( 232.00 ARRIVAL DATE JUL 1 1965

DISTANCE 544.969

LOL 48.64 VL 33.271 GAL -2.50 AZL 88.00 HCA $72.18 SIAA

LOP 220.83 VP 25.086 GAP 6.25 A_q) 85.96 TAL 346.97 TAP

GP -.65 ZAL $07.45 ZAP $51.56 ETS |79.73 Z/U[ 168.59 ETE

HELIOCENTRIC C(_NIC

RL 148.09 LAL .00

RP 235.06 LAP .27

RC 201.544 GL 19.36

PLAN(TOCENTRIC C(_IIC

C3 12.279 VHL 3.504

LNCH AZ14TH LNCH TIN(

90.00 14 29 51

90.00 11 43 17

100.00 16 23 2

100.00 12 32 47

110.00 16 24 20

110.00 12 47 56

DIFFERENTIAL CGRRECTIOP$

TDE .2880 TRA-1.5646 TC3 3.6187 8Au .5952

RDE -.0573 flRA .0442 RC3 -.228T FAU .21992

FOE .3048 FRA ).7193 FC-$4.9207 Blip $3338

BDE .2938 BRA 1.5652 8C3 3.6258 FSP 3462

EARTH TO MARS

193.63-ECC .23897 [NC 2.0015 Vl 30.087

159.16 RCA 147.36 APO 239.90 V2 23.387

• 67 ZAC 89.77 ETC 255.85 CLP 151.56

OLA 26.72 RAL 166.81 RAiD 6567.5 VEL 11.$61 PTH 2.02 VHP 4.947 OpA -4.4T RAp 191.57 ECC 1.2021

L-I T|N( INJ LAT INJ LON6 INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3153.61 -26.67 $07.47 28.88 80.13 15 22 25 2553.6 -27.77 98.98

3698.89 -15.40 $43.27 25.20 65.94 12 44 56 3098.9 -18.52 135.99

2788.72 -29.19 81.04 28.29 83.26 17 9 31 2188.7 -29.82 72.29

3539.02 -$3.10 130.40 24.06 62.89 13 31 46 2939.0 -16.65 125.39

2409.18 -34.$8 52.58 29.66 89.61 19 4 29 1809.2 -33.86 43.55

3491.32 -8.78 124.23 21.51 56.83 13 46 10 2891.3 -13.08 117,78

MID-COURSE EXECUTION ACCURACY 0R8%T DETERMINATION ACCURACY

SGT 3854.5 SSR 201.4 363 1079.0 ST 982.8 SR 96.9 SS 908.7

RflT -.8749 RRF .8692 RTF -.9512 CRT -.6864 CRS -.0217 CST .7592

S_ 38§9.7 R23 -.0593 R$3 .9513 LSA 1249.5 HSA 489.5 9SA 8.9

$G$ 3858.S 6G2 97.6 THA $77.38 EL1 985.0 EL2 70.5 ALF 176.11

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .00

RP 254.71 LAp .24

tic 205.699 GL 19.74

PLANETO(_ENTRIC CONIC

C3 12.070 VHL 5.474

LNCH AZMTH LNCH TIME

90.00 14 11 39

90.00 11 58 25

100.00 16 10 36

100.00 12 42 9

110.00 18 16 21

110.00 12 52 53

FLIGHT T|NE 234.00 ARRIVAL DATE JUL 5 1965

DISTANCE 548.615 EARTH TO MARS

LQA. 48.64 VL 33.246 GAL -2.43 AZL 87.98 HCA 173.17 SNA 195.15 ECC .23892 INC 2.0225 vl 30.087

LOP 221.81 VP 21.067 GAP 5.83 AZP 92.01 TAL 347.26 TAp 160.43 RCA 147.39 APO 238.92 V2 23.424

GP -.76 ZAL 106.87 ZAP 150.60 ETS 179.88 ZAE 169.58 ETE .55 ZAC 89.67 ETC 255.85 CLP 150.61

DLA 27.50 RAL 166.42 RAD 6567.5 VEL 11.552 PTH 2.02 VHP 4.838 DPA -4.59 RAp 191.55 ECC 1.1986

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

3205.53 -26.02 111.12 28.17 78.41 15 S 4 2605.3 -27.36 102.70

3639.94 -1T.O0 139.68 25.16 67.01 12 59 5 3039.9 -19.97 132.27

2821.84 -28.90 83.48 28.74 62.02 16 57 58 2221.8 -29.70 74.75

3496.66 -14.34 128.04 25.89 63.49 15 40 27 2898.7 -17.79 120.94

2426.34 -34.16 54.08 29.23 88.73 18 56 50 1828.3 -33.96 44.84

3464.93 -9.76 122.82 21.21 57.08 13 50 38 2864.9 -14.05 116.32

DIFFERENTIAL CORRECTIONS

TDE .2699 TRA-1.52S4 TC3 3.6821 BAU .5955

ROE -.0495 flRA .0499 RC3 -.2433 FAU .22117

FOE .5726 FRA 3.7965 FC-15.8634 89P 13180

SO( .2744 6RA 1.5242 BC3 3.6901 FSP 3606

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3838.8 SGR 209.2 SG3 1131.5 ST 960.9 SR 86. O SS 980.4

RRT -.9097 RRF .9002 RTF -.9517 CRT -.7274 CRS -.0548 CST .7221

S¢_ 5844.5 R23 -.0898 R13 .9518 LSA 1241.9 MSA 504.2 SSA 7.8

SG1 3843.5 962 86.8 THA 177.16 EL1 965.0 EL2 58.9 ALF 176.26

LAUNCH DATE NOV 11 1964 FLIGHT TIME 236.00 ARRIVAL DATE JUL 5 I965

HELIOCENTRIC CONIC

RL 148.09 LAL .00

RP 234.35 LAp ._1

RC 205.837 GL 20.19

PLANETOCENTRIC CONIC

C3 11.886 VHL 3.448

LNCH AZMTH LNCH TIN(

90.00 13 44 55

gO.D0 12 22 27

100.00 15 55 49

100.00 12 54 13

llO.O0 18 7 37

110.00 12 58 55

QIFFERENTIAL CORRECTIONs

TDE .2425 TRA-1.4911

ROE -.0406 RRA .05T3

FOE .4763 FRA 3.9051

9DE .2458 BflA 1.4922

DISTANCE 552.275

LOt. 48.64 VL 33.222 GAL -2.38 AZL 87.95 HCA

LOP 2_2.80 VP 21.070 GAP 5.43 AZP 92.04 TAL

GP -.91 Z/U. 106.29 ZAP 149.65 ETS 180.08 ZN_

EARTH TO MARS

174.15 SMA 192.71 ECC .23497 INC 2.0526 vl 30.087

347.54 TAp $61.70 RCA 147.43 APO 237.99 V2 23.461

$7_.62 ETE 359.74 ZAC 89.53 ETC 255.85 CLP 149.63

DLA 27.93 RAL 166.08 RAD 6567.5 VEL 11.544 PTH 2.01VHP 4.731DPA -4.72 RAp 191.49 ECC 1.1956

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3285.40 -24.81 116.67 27.36 75.89 14 39 40 2685.4 -26.50 108.41

3553.40 -$9.22 $34.30 25.44 68.79 13 21 40 2953.4 -21.93 126.68

2863.39 -28.47 86.47 28.22 80.49 16 43 33 2263.4 -29.49 77.82

3450.64 -55.78 $25.20 23.88 64.28 13 51 44 2850.6 -19.11 117.99

2450.88 -34.19 55.84 28.90 87.69 19 48 28 1850.9 -34.06 46.59

3435.92 -i0.83 125.25 21.04 57.38 13 56 lO 2835.9 -15.05 114.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.7074 8AU .5906 SGT 3816.3 SGR 222.4 SG3 1185.1 ST 936.1SR 75.0 SS 967.5

RC3 -.2646 FAU .23011 RRT -.9378 RRF .9332 RTF -.9519 CRT -.7802 CRS -.1106 C9T .7049

FC-16.7597 8SP $3584 SG8 3822.7 R23 -.$$60 R13 .9520 LSA 1243.6 MSA 521.0 SSA 6.5

BC3 3.7169 FSP 3808 SG1 3829.9 962 77.2 THA $76.87 EL1 937.g EL2 46.8 ALF 176.41
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.OR LAL .00 LOL

RP 235.96 LAP .ll LOP 223.79 VP ZI.OT6 GAP 5.OZ AZF 92.09 TAL 347.82 TAp 162.96 RCA 147.46 APO 257.|1

RC 207.956 GL 20.75 GP -1.12 ZAb 105.71 ZAP 148.60 ET8 180.36 zA( 171.69 ETE 358.53 ZAC 69.32 ETC 255.85 CLP 146.62

PLANETOCENTRIC CONIC

C3 11.732 VHL 3.428 DLA 28.65 RAL 165.81 RAD 6367.4 VI[L |1.S38 PTH 2.01 VHp 4,627 DpA -4.91 RAP 191.39 ECC 1.1931

LNCH AZHTH LNCH TIN( L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ E LONG

85.46 lZ 24 47 3338.08 -22.60 134.55 26.E1 71.81 13 23 46 2939.1 -Z4.86 126.$6

94.54 18 40 23 3294.23 -22.38 116.81 28,21 71.89 14 35 18 2694.2 -24.65 I08.65

rOD.DO 13 36 14 6921,$3 -27,75 90.64 27.72 78,41 16 24 56 2321.3 -29.06 62.06

tOO.DO 13 11 37 3367,02 -17.62 121.37 24.14 65.46 14 8 4 2787.0 -ZO.T9 114.01

110.00 17 37 34 2479.07 -34.02 58,03 28.69 86.39 18 38 53 1879.1 -34.14 48.79

FLIGHT TIN( 238.00 ARRIVAL DATE JUL 7 1965

DISTAMCE 555.932 EARTH TO MARS

48.64 VL 33.199 GAL -2.29 AZL 87.90 HCA 175.14 ld4A lgZ.28 ECC .23311 INC 2.0963 Vl 30.087
v2 23.496

110.00 13 6 47 3402.24 -12.06 119.41 21.03 37.77 14

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .2144 TRA-1.439| TC3 3,7114 8AU ,3839 SGT 3785.3 _ 244,8 $63 1239.5

ROE -.0813 RRA .0669 RC3 -.2949 FAU .238G3 RRT -.9882 RRF .9§90 RTF -.9522

FOE .612R FRA 4.0370 FC-17.9107 B_P 13201 SC_ 3793,2 R23 -.1817 R13 .9324

BIDE .2167 RRA 1.4607 8C3 3.7231 FSP 4048 _,1 3792.5 662 89,8 THA 176.46

LAUNCH DATE NOV 11 1984 FLIGHT TIME 240.00

3 29 2802.2 -16.23 112.T9

ORBIT DETERRINATION ACCURACY

ST 911.4 SR 65.2 SS 1019.9

CRT -.6618 CflS -.2217 CST .6623

LSA 1256.8 MSA 543.7 SSA 5.2

EL1 913.1 EL2 33.0 ALF 176.47

ARRIVAL DATE JUL 9 1965

TRA-1.4036 TC3 3.T801 BAU .$897

RRA .0787 RC3 -.3487 FAU .25230

FRA 4.0688 FC-18.8115 BSF 12881

BRA 1.4058 BC3 3,7992 F811 407R

176.13 SMA 191.88 ECC .23135

348.08 TAP 164,21 RCA 14T.49

HELIOCENTRIC C.GNIC DISTANCE 550.844

lit. 14&.09 LAL .00 LOL 48.94 VL 33.177 6AL -2.23 AZl. 8T.64 HCA

RP R33.62 LAP .15 LOP 224,78 VP 21,083 GAP 4,83 AZF 92.13 TAL

RC 210.060 GL 21.50 GP -2.44 zAL 105.14 zAP 147.55 ET8 180.79 zA( 172.78 ET£ 396.09 ZAC 88.99

pLANETOCENTM| C CONIC

CS 11.9R0 VHL 3.409 DLA 29.S4 RAL 165.65 RAO 6597.4 V(L 11.533 pTH 2.01 VHP 4,526 DPA -5.18

LNCH AZ14TH LNCH TIN( L-I TIM( INJ LAT INJ LONG |NJ RT ASC |flJ AZMTH INJ TIRE PO CST TIM

81.R2 11 50 1 3646.87 -23.32 142.75 28.15 71.33 |2 50 48 3046.9

98.79 14 13 §O 3182.45 -23.31 108.63 26.15 71.32 15 6 53 2582.4

100.00 15 I 49 3028.92 -26,05 98.17 27.07 74.79 13 52 18 2428.9

100.00 13 44 44 3273.63 -20,93 114.47 25.07 67.87 14 39 19 2675.6

110.00 17 44 57 2517.73 -33.81 61.04 20.80 84.63 18 _16 54 1917.6

110.00 13 18 6 3559.56 -13.59 117,0G 21.34 58.33 14 14 5 2759.6

DIFFERENTIAL CGRRECTION6

TIDE .2083

RD( -.0R28

FDE • 9664

ROE .R099

EARTH TO MARS

INC 2.1547 Vl 30.087

APO 236.27 V2 23.536

ETC 255.85 CLP 147.58

RAP 191.21 ECC 1.1912

INJ 2 LAT INJ 2 LONG

-23.63 134.76

-25.64 100.64

-27.88 89.65

-23.45 106.81

-34.16 51.81

-17.68 110.34

ORBIT DETERMINATION ACCURACY

ST 889.1SR 60.0 SS 1032.1

CflT -,9574 Cfl$ -.4252 CST .6633

LSA 1246.4 MSA 552.9 SSA 4.1

EL1 690.9 EL2 17.3 ALF 176.30

MID-COURSE EXECUTION ACCURACY

SGT 3757,4 SGR 284.7 SG3 1303.3

RRT -.9704 RI_ .9780 RTF -.9524

SGB 3768.1 R23 -,2215 R13 .9527

SGt 3787.5 _2 68.G THA 175.79

LAUt4CH DATE NOV 11 1664

HELIOCENTRIC CONIC

RL 146.09 LAL .OO LOL 48.64 YL

RP 233.25 LAP .11 LOP 225.77 VP 21.093 GAP 4.24 AZP

RC 21R.|44 6L 22.66 GP -1.99 ZAL 104.54 ZAP 146.45 ETS

PLANETOCENTRIC CONIC

C3 11.562 VHL 3.A03 DLA 30.79 RAL 165.70 RAD 6567.4 VEL 11.531PTH 2.D1VHP 4.426 DPA -5.64

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIR

77.38 11 21 24 3738.02 -24.26 149.91 26.51 70.46 12 23 42 5136.0

102.62 14 42 53 3069.93 -24.27 102.10 26.51 70.48 15 34 23 2489.9

77.30 11 21ZA $738.02 -24.28 149.91 26.51 70.46 12 23 42 3138.0

102.62 14 42 53 3089.93 024.2T 102.10 26.51 70.45 15 34 23 2469.9

110.00 17 26 7 2580.37 -33.31 65.85 29.05 81.82 18 9 7 1980.4

110.00 13 37 ZO 3295.58 -15.85 113,48 22.31 59,31 14 32 15 2695.6

DIFFERENTIAL C(SRRECTION6 MID-COURSE EXECUTION ACCURACY

TOE .2004 TRA-1.3474 TC3 3.8205 BAU .3954 SGT 3721.3 8GR 355.3 SG3 2364.4

RDE -.0114 RflA .0969 tiC3 -.4365 FAU .26385 RRT -.9764 RRF .9894 RTF -,9544

FOE .8303 FRA 4.1841 FC-19.7216 B_P 12036 _ 3738.2 R_ -.2646 R13 .9549

ROE .ZOO7 8RA 1.3510 BC3 3.8453 FSP 4242 _1 3737.5 $62 76.4 THA 174.67

FLIGHT TIRE 242.00 ARRIVAL DATE JUL 11 1965

DISTANCE 563.355 EARTH TO MARS

33.156 GAL -2.17 AZL 87.73 HCA 177.13 SRA 191.50 (CC .22966 INC 2.2639 Vl 30.06Y

APO 235.46 V2 23.574

ETC 255.84 CLP 146.50

RAP 190.91 ECC 1.1906

ZNJ 2 LAT INJ E LONG

-26.72 141.88

-26.71 94.06

-26.72 142.88

-26.71 94.08

-34.06 56.70

-19.60 106.39

ORBIT DET[RHINATION ACCURACY

ST 864.5 SR 61.9 SS 1093.4

CRT -.9950 CRS -.6778 CST .6105

LSA 1262.3 MSA 594.4 SSA 2.6

ELI 866.7 ELI 6.1 ALF 173.93

ARRIVAL DATE JUL 13 1965LAUNCH DATE NOV 11 1964 FLIGHT TIN( 244.00

92.26 TAL 348.34 TAp 165.47 RCA 1A7.52

181.52 zAE 173.88 ETE 350.64 ZAC 88.44

HELIOCENTRIC CONIC DISTANCE 587.074 EARTH TO MARS

RL 148.09 LAL .DO LCL 48.64 YL 33.136 GAL -2.11 AZL 87.5t HCA 178.13 SNA 191.14 [CC .22806 INC 2.4743 vl 30.087

RP 252.98 LAP .06 LOP 229.77 VP 21,105 GAP 3.86 AZP 92.49 TAL 348.38 TAp 166.71RCA 147.55 APO 234.73 v2 23.612

RC 214.210 GL 24.64 GP -3.11 zAL 103,86 ZAP 145,27 ET8 183.03 ZN[ 174.75 ETE 336.65 ZAC 87.32 ETC 255.83 CLP 145.40

PLANETOCENTR|C C(_41C

C$ 11.736 VHL S.426 DLA 32.93 RAL 199,31RAO 9567.4 V(L 11,538 PTH 2.01VHp 4.335 OPA -6.62 RAP 190.34 ECC 1.1931

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT ZNJ LONG INJ RT ARC INJ AZNTH IN3 TIME PO CST TIN IdJ 2 LAT INJ 2 LOHG

72.40 10 49 56 3949,89 -25.84 158.81 27.99 68.80 11 54 3 3246.9 -28.48 150.74

107.60 15 19 14 2966.53 -25.83 94.89 27,98 68.79 16 9 1 2386.5 -28.48 8_.62

72.40 10 49 56 3846.89 -2§,84 150.81 27.99 68.60 1_ 34 3 3246.9 -28.48 150.74

107.60 15 19 14 2986.35 -25.83 94.89 27.98 68.79 16 9 1 2586.5 -28.48 86.62

110.00 16 43 ZT 2727.62 -31.33 78.88 29.99 75.58 17 28 55 2127.6 -32.99 68.05

110.00 14 24 33 _153,82 -20.58 105.21 25.37 62,09 15 17 27 2333.8 -24.15 97.89

DIFFERENTIAL CGRRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2016 TRA-1.2788 TC3 3.8331BAU .6129 $GT 3883.2 SGR 509.9 SG3 1439.8 ST 838.5 SR 81.7 SS 1087.5

ROE .0021RRA .1349 RC3 -.6324 FAU .22S48 RRT -.DTES RRF .9939 2TF -.9530 CRT *.8959 CRS -.8817 C$T .5812

FOE .8834 FRA 4.1162 FC-21.0899 BmP 10991 _ 3718.4 RLr3 -.2935 R13 .9542 LSA 1237.3 NSA 601.2 SSA 1.9

BD[ .2018 BRA 1.2839 BC3 3.9066 FSP 3947 $4;I 3718,5 _2 116.8 THA 172.32 EL1 841,7 EL2 36.2 ALF 175.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 11 1964

HELIOCENTRIC C(_4IC

RL 146.06 LAL .00

RP 232.51 LAP .05

RC 216.256 GL Sl.SO

PLANETOCENTRIC CONIC

C3 12.848 VNL 3.$64

LNCH AZMTM LNCM TIME

62.16 10 S 16

117.67 18 28 58

62.15 10 S 16

117.87 18 28 $9

6Z.15 10 S 18

117.87 16 28 59

FLIGHT TXl4( 246.00 ARRIVAL DATE JUL 15 1665

DISTANCE 570.811 EARTH TO MARS

LOt. 48.64 VL 63.117 GAL -2.06 AZL 86.77 HCA 176.13 SMA 190.79 ECC .22654 INC S.2211 Vl 60.087

LOP 227.77 VP 21.118 GAP 3.48 AZP 93.23 TAL 348.82 TAp 167.94 RCA 147.57 APO 234.01 V2 23.650

GP -6.81 ZAL 102.70 ZAP 143.65 ETS 167.86 ZAE 173.51 (T[ 601.05 ZAC 83.67 ETC 255.77 CLP 144.21

DLA 68.90 RAL 169.46 RAO 6567.5 VEL 11.586 PTH 2.03 VHP 4.268 OPA -9.90 RAP 188.61 ECC 1.2114

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

4037.20 -29.64 176.87 34.64 63.55 11 12 34 3437.2 -32.96 167.75

2834.64 -29.63 84.70 34.63 66.54 17 16 13 2234.6 -32,92 76.58

4OS7.ZO -29.64 175.87 54.64 63.55 11 12 $4 3437.2 -32.9S 167.75

2634.64 -28.83 84.70 34.63 66.54 1T 16 13 2234.6 -32.92 76.56

4037.20 -29.64 175.87 34.64 63.55 1t 12 34 3437.2 -32.93 187.75

2834.84 -H.63 64.70 34.63 63.54 17 16 13 2234.6 -32.96 78.58

DIFFERENTIAL CORRECTIONS

TOE .1074 TRA-1.2798 TC3 3.3818 BAU .6119

ROE .0766 RRA .E84R RC3-1.1203 FAU .28881

FOE 1.7693 FRA 4.6138 FC-19,3887 BSP 11882

BOE .1329 BRA 1.3113 BC3 3.5826 FS4P 4475

LAUNCH DATE NOV 11 1904

HELIOCENTRIC COliC

RL 148.09 LAL .00

RP 682.14 LAP .DE

RC 218.287 GL -54.77

PLANETOCENTR | C CGNIC

CS 28.900 V_IL 5.090

LNCH AZNTH LNCH TIM(

60.00 19 28 23

120.00 Z 14 E

60.00 19 26 Z$

tED.DO 2 14 Z

60.00 19 Z8 23

120.00 ! 14 2

M|D-COURS2 EXECUTZOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3S80,4 SGR 1001.6 SG3 1470.8 ST 810.5 SR 216.9 SS 1486.8

RRT -.9480RRF .9987 R'rF -.9820 CRT -.8756 CR8 -.9887 CST .5470

SG8 3717.8 R23 -.2885 RI3 .9574 LSA 1581.0 MSA 644.2 88A .7

SG1 3708.4 S_ 248.8 THA 164.81 ELI 824.1 EL2 157.3 ALF 169.66

FLIGHT TIME 248.00 ARRIVAL DATE JUt. 17 1865

DISTANCE 574.623 EARTH TO MARS

LOL 48.84 VL 33.099 GAL -2.00 AZL 97._ HCA 180.|3 _4A 190.47 ECC .22509 INC 5.5902 vl 60.087

LOP 228.78 _p 21.134 GAP 3.10 AZP 82.78 TAL 349.08 TAP 169.21 RCA 147.59 APO 266.$4 V2 25.889

GP 38.00 ZAL 98.52 ZAP 127.74 [78 140.96 zA( 140.83 ETE 87.77 Z_C 126.74 ETC 252.26 CLP 140.96

DLA -40.32 RAL 132.83 RAD 8568.0 VEL 12.136 PTH 2.18 VHp 5.407 DpA 31.41

L-I TIN( INJ LAT INJ LONG IHJ RT A$C INJ AZI4TH INJ TIME PO CST TIM

1584.94 2§.01 20.07 9,28 122.72 19 52 48 984.8

5813,83 25.03 282.04 9.27 122.71 3 47 36 5013.6

1584.94 25.01 20.07 9.26 122.72 19 52 48 984.9

5813.83 25.03 282.04 9.27 122.71 3 47 36 5013.6

1584.94 25.01 20.07 9.26 122.72 19 52 48 984.9

$813.86 65.03 262.04 9.27 122.71 3 47 36 5013.6

DIFFERENTIAL C.GRRECTIGN$

TDE20.1585 TRAIS.3821 TC328.7732 BAUIS.9408

RD624.3225 RRA2|.SI_4 RC335.9224 FAU2.SST13

FD-SS.6886 FR-47.$121 FC-78.7698 Blip 649910

60631.5906 BRA2T.0845 BC348.0252 FSP -98530

RAp 206.85 ECC 1.4264

INJ 2 LAT INJ 2 LONG

29.14 12.79

29.15 254.75

29.14 12.79

29.15 2S4.75

29.14 12.79

29.15 254.75

ORBZT DETERMINATION ACCURACY

ST 23840.3 SIR 29019.2 88 29893.9

CRT .9997 CRS 1.0000 CST .9997

LSA47998.2 MSA S68.9 SSA S.7

EL137563.2 EL2 483.0 ALF 50.60

NID-COUR8[ EXECUTION ACCURACY

$GT44248.1 SGR55688.2 88310580.5

RflT .IH)84RRF-l.0000 RTF -.9994

26671125.5 R23 *.0131 R13 -.9999

SGIT1118.2 SGI 1155.3 THA 51.53

LAUNCH DATE NOV 11 1964

HELIOCEMTRIC CONIC

RL 148,09 LAL .00

RP Z61.76 LAp -.02

RC 220.299 GL 8.52

PLANETOCENTRIC CONIC

C3 9.602 VHL 3.088

LNCH AZMTH LNCM TIN(

90.00 IS 55 13

90.00 9 4 31

100.00 17 27 44

100.00 10 14 41

110.00 19 0 21

110.00 10 $8 34

FLIGHT TIME 250.00 ARRIVAL DATE JUL 19 1965

DISTANCE 578.313 EARTH TO MARS

LOL 46.64 VL 33.082 GAL -1.96 AZL 89.20 HCA 161.14 SMA 190.16 ECC .22372 INC .6864 vl 30.087

LOP 229.78 VP 21.151 GAP 2.74 AZP 90.80 TAL 349.25 TAp 170.39 RCA 147.62 APO 232.70 V2 23.726

GP 5.47 ZAL 103.62 ZAP 141.54 ETS 171.60 ZAE 173.27 ETE 79.47 ZAC 95.59 ETC 255.76 CLP 141.87

OLA 18.55 RAL 157.61 RAO 6567.3 VEL !1.445 PTH 1.99 VHP 4.076 DpA 1.41 RAp 193.44 ECC 1.1580

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2672.73 -E?.4E T2.60 13.39 97.37 16 39 45 2072.7 -26.11 64.17

4079.24 -3.85 165.24 6.95 61.92 10 12 31 3479.2 -7.38 158.54

2374.34 -28.57 50.46 13.20 99.19 18 7 19 1774.3 -27.00 42.00

3652.86 -2.83 148,03 8.39 60.23 11 16 53 3252.9 -6.77 141.46

2084.62 -31.51 27.76 12.50 103.99 19 33 § 1484.6 -29.27 19.27

3713.34 -.29 136.01 6.80 55.82 12 0 29 3115.3 -4.77 129.80

DIFFERENTIAL CORRECTIONS

TU G .4195 "1RA-1.0879 TC3 4.5730 8AU .8032

ROE .0431 RRA -.1125 RC3 1.0796 FAU .33184

FOE-1.1013 FRA 3.3948 FC-29.9188 8SP 9829

BOE .4217 BRA 1.0t_38 DC3 4.6987 FSP 3866

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3624.4 SGR 708.6 SG3 1710.2 ST 1007.0 SR 105.3 SS 1020.7

RRT .9437 RRF -.9996 RTF -.9604 CRT .9942 CRS .9967 CST .9905

SG8 3693.0 R23 -.2996 fl13 -.9339 LSA 1434.2 MSA 98.7 SSA 6.6

SG1 3685.8 SG2 230.6 THA 10.50 EL1 1012.4 EL2 11.2 ALF 5.93

LAUNCH DATE NOV 11 1964 FLIGHT TINE 252.00 ARRIVAL DATE JUL 21 196§

HELIOCENTRIC C(]41C

flL 148.01) LAL .DO

RP 231.38 LAP -.05

RC 222.21)2 GL 18.78

PLANETOCENTR|C CONIC

CS 9.762 VHL 3.126

LNCH AZMTH LNCH TIN(

90.00 13 O 11

90.00 10 13 23

100.00 16 40 15

100,00 11 18 0

110.00 18 E5 39

110.00 11 46 43

DIFFERENTIAL CGilRECTIONS

TDE .2617 TRA-1.1304 TC3 4.1058 BAD .5411

ROE .0081 flRA -.0369 RC3 ,3120 _AU .32834

FOE .0017 FRA 4.1889 FC-29.0382 8SP 11041

BiDE .2819 BRA 1.1318 BC3 4.1374 FSP 6043

DISTANCE 582.088 EARTH TO MARS

LOL 48.14 VL 33.068 GAL -1.8| AZL 88.71HCA 182.15 SNA 189.88 ECC .22242 INC 1.2660 vl 30.087

LOP 230.T9 _ 21.189 GAP 8.38 A_P 9|,89 TAL 348.45 TAF 171.60 RCA 147.64,Ap0 232.09 V2 23.768

_P 2.97 ZAL 102.98 ZAP 140.57 ETS 174.91ZA_ 173.84 ETE 92.24 ZAC 93.10 ETC 255.84 CLP 140.66

DLA 23.57 RAL 158.34 RAO 6667.4 V(L 11.4§3 PTH 1.99 VHp 3.975 DpA -.79 RAP 192.22 [CC 1.1610

L-I TIN( INJ bAT INJ LONG INJ fit ASC |NJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2901.46 -68.30 89.24 17.20 89.10 15 48 33 2301.5 -28.13 80.$8

3857.84 -10.T8 152.88 1Z.71 63.65 11 17 41 3257.8 -14.26 145.68

2578.85 -29.88 85.50 tT._9 9_.36 17 23 13 1978.8 -29.35 56.73

3853.68 -9.39 137.07 11.98 61.49 12 16 56 3055.7 -13.13 160.27

2248.04 -33.55 40.06 16.87 96.99 19 3 27 1648.0 -32.22 31.08

3359.28 -6.23 127.84 10.08 56.32 12 46 5 2959.3 -10.61 121.49

MID-COURSE [XECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

_T 3453.9 $GR 340.2 SG3 1727.6 ST 833.8 SR 38.4 SS 878.7

RRT .9247 RRF -.9951 RTF -.8483 CRT .9671 CRS .9200 CST .8132

34?0.6 R23 -.3069 R13 -,9495 LSA 1154.2 MSA 36g.7 SSA 4.2

SGI 3488.3 862 121).0 THA 3.21 EL1 834.6 EL2 g.8 ALF 2.$5
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV !1 1964

HELIOCENTRIC CONIC

RL 146.09 LAL .DO

RP 231.01 LAP -.06

RC 224.266 GL 15.71

PLANE TOC[NTR I C CONIC

C3 9. 808 VHL 3.152

LNCH AZMTH LNCH TIME

90.00 14 29 15

90,00 10 47 46

100.00 16 15 19

100.00 11 44 23

110.00 18 9 14

110.00 12 6 57

LOt.

LO_ 231.81 Vp 21,190 GAP 2.03 AZP 91,47 TAL 349.65 TAP 172.61 RCA 147.65

GP 2,07 ZAL 102,49 ZAP 139,35 ET9 176,13 ZJd[ 176,35 ET[ 115,59 ZAC 92,16 CLP 139.39

OLA 25.49 RAL 159,77 RAD 6567,4 VEL 11,454 PTH 1.99 YHP 3.889 OPA -1,50 RAP 191,61 ECC 1,1614

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5014,97 -27,90 97,52 18,19 64,97 19 19 30 2415,-0 -28,31 88,88

5745.39 -14,09 146,06 14,26 65,16 11 50 11 3145,4 -17,52 158.87

2873.02 -29.81 72.50 18.33 87.71 16 59 52 2073.0 -29.81 63.69

5562,57 -12,37 151,76 15,39 62.57 12 45 46 2962,8 -15,95 124,80

2316,60 -33,99 45,36 18,26 93.88 18 47 51 1716,6 -35,06 56.24

3491,76 -8,76 124,25 11,25 56,83 13 5 9 2891,8 -13,07 117.80

FLIGHT TIN( 254,00 ARRIVAL DATE JUL 25 1965

DISTANCE 585.875 EARTH TO MARS

48,64 VL 33,050 6AL -1,87 AZL 89,53 HCA 185,16 SNA 189.59 ECC .22118 INC 1.4697 V_ 30.087
V2 25.807APO Z51.52

ETC 255.85

DIFFERENTIAL C_RRECTIONS

TDE .1794 TRA-1.1414 TC3 5.7806 BAU .4976

ROE .OO71 RRA -.0520 RC3 .3275 FAU .32808

FOE .6156 FRA 4,6859 FC-28,9575 6SP 11827

DOE .1796 8flA 1.1419 BC3 3.7947 FSP 5972

MID-C.OURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3526,7 S&R 215,5 963 1771,6 9T 771,0 SR _4,2 $S 1045.5

RRT ,8926 RRF -,9779 RTF -,9463 CRT ,9758 CRS .5952 CST ,6863

SG8 3333.7 R23 -.2939 R13 -.9468 LSA 1204.5 NSA 487.0 89A 4.5

SG1 3332,3 SG2 97,0 THA 5,31 EL1 771,4 EL2 5,3 ALF 1.75

LAUNCH DATE NOV 11 1964 FLIGHT TIM( 256,00 ARRIVAL DATE JUL 25 1965

HELIOCENTRIC C_IA|C

RL 148.O9 LAL .DO LCL 48.64 VL

RiP 230.82 LAp -.11 LOP 232.82 V1P

DISTANCE 589,_74 EARTH TO MARS

33,036 GAL -1,85 AZL 88,44 HCA 184,18 SNA 189,53 ECC ,22002 INC 1,5588 Vt 30.087

21.212 GAP 1,68 AZP 91,56 TAL 349,83 TAP 174,01 flCA 147,67

RC 228.222 GL 16.74 GAP 1.60 ZAL 102.06 ZAP 131.06 ETS

pLANETOCENTltIC CONIC

C5 9.760 VHL 3.127 DLA 28.58 RAL 15R.85 RAO 6567.4 V(L

APO 250,98 V2 23,847

176,77 ZN[ 175,84 ETE 136,57 ZAC 91.65 [TC 255.88 CLP 138.08

11.453 PTH 1.99 VHp 3.807 DPA -1.81 RAP 191.15 ECC 1.1810

INJ LAT INJ lONG INJ RT AS(: INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

-27.29 103.31 t8.39 82.t3 14 57 12 2495.2 -28.10 94.73

-16.35 141.16 15110 66.56 12 13 4 3064.0 -19.59 133.79

-_9,56 76,99 18,68 85,36 16 43 18 2133,7 -29.89 68_20

-14,26 128,16 14,09 63,46 13 0 54 2900,7 -17.73 121.07

-34.13 48.52 28.80 92.02 18 37 22 1757.2 -33.46 39.34

-10.31 122.01 11.78 57.23 13 16 12 2650.0 -14.55 115.49

MID-COURSE [XI[CUT|ON ACCURACY OROIT DETERMINATION ACCURACY

SGT 3239.8 _ 1_,0 SG3 1857,6 ST 744,5 SR 27,0 SS 1085,9

flRT .8410 RRF -.9376 RTF -.9447 CRT .7139 CRS -.0502 CST .8449

3243.9 R23 -.2635 R15 -.9450 _9A 1214.3 NSA 509.5 SSA 5.7

SGI 3242,7 SG2 87,5 THA 2,41 EL1 744,7 EL2 18,9 ALF 1.49

LNCN AZMTH LNCH TIN( L-I TIN(

90,00 14 5 57 3095,Z0

90,00 11 12 0 3664,01

100.00 15 57 44 2733.72

100.OO 12 2 35 3500.72

110.00 17 58 5 2357,17

110.00 12 19 42 3450.03

DIFFERENTIAL CCRRECTIONS

TOE .1706 TRA-1.0932 TC3 3.7092 BAU .4861

ROE .0156 RRA -.0151 tiC5 .2510 FAU .34464

FOE ,7540 FRA 4.7893 FC-50.5061 B_P 11186

BOE .1714 BRA 1.0933 BC3 3.7177 Flip 6110

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .DO

RP 250.24 LAP -.15

RC 226.159 GL 17.40

PLANETOCENTRIC CONIC

C5 9.728 VHL 3.119

LNCN AZMTH LNCH TINE

90.00 15 44 ID

90,00 11 52 58

100.00 15 45 31

100.00 12 16 16

110.00 17 49 32

110.00 12 26 46

DIFFERENTIAL CGRRECTIONS

TOE .1510 TRA-l.0602

ROE .0194 RRA -.0052

FOE .9899 FRA 5,0165

DOE .1523 8RA 1.0602

LAUNCH DATE NOV 11 1964

FLIGHT TIME 258.00 ARRIVAL DATE JUL 27 1965

DISTANCE 593,486 EARTH TO MARS

L04. 48,64 VL 33,022 GAL -1,79 AZL 88.58 HCA 185,20 SMA 189,08 [CC ,21891 INC 1,6199 Vl 30.087

LOP 253,84 VP 21,255 GAP 1,34 AZP 91,61 TAL 349,99 TAp 175,20 RCA 147,69 APO 250,47 V2 23,807

GP 1,32 ZAL 101,68 ZAP 136,71 ETS 177,16 zAE 174,76 ETE 149.91 ZAC 91,30 ETC 255.87 CLP 136.73

DLA 27.53 RAL 159,79 RAD 6567,4 VEL 11,451PTH 1.99 VHP 5,729 DPA -1.93 RAP 190,74 ECC 1,1801

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3164.57 -26,54 108.25 18,25 79,76 14 36 55 2564,6 -27.69 99.77

3592.52 -18.24 156.75 15.65 67.95 12 52 50 2992.5 -21.07 129.25

2779,81 -29,26 60,39 18.70 85,69 16 29 51 2179,8 -29.94 71.63

3452.51 -15.73 125.31 14.49 64.29 13 13 50 2852.5 -19.06 118.11

2385,48 -34,18 50,73 18,99 90,71 18 29 16 1785.5 -53.70 41.52

3419,60 -11,42 120,36 12,02 57,56 13 23 46 2819.6 -15.62 113.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 5,5552 8AU ,4631 SGT 3130,? SGR 133,8 SG3 1932,0 ST 716,9 SR 56,0 99 1178.8

RC3 ,2060 FAU ,35533 RRT ,7598 RRF -,8627 RTF -,9425 CRT .4747 CRS -.3999 CST ,6040

FC-31.62_3 BSP 10988 SC_ 3133.6 R23 -.2245 R13 -.9427 LSA 1272.7 NSA 529.5 $SA 6.5

BC5 3,5612 FSP 6551 S_1 3132.3 SG2 86,9 THA 1,86 EL1 717,1 ELI 31.7 ALF 1.37

FLIGHT TIN( 260.00 ARRIVAL DATE JUL 29 1965

EARTH TO MARS

186,23 SMA 188,64 ECC ,21787 INC 1,6576 Vl 30.067

350,15 TAp 176,38 RCA 147.70 APO 229,99 V2 25.927

173.47 ETE 157,84 ZAC 91,05 ETC 255,88 CLP 135.54

HELIOCENTRIC C.GNIC DISTANCE 597.307

RL 148.O9 LAL .00 LOL 49.64 VL 23.009 GAL -1.76 AZL 86.34 HCA

RP 229,86 LAP -,16 LOP 234,67 VlP 21.260 GAP 1.01 AZP 91,65 TAL

RC 230,076 GL 17,88 GP 1.J2 ZAL 101,53 ZAP 135,33 273 177,43 ZAE

PLAN_TOCENTRIC CONIC

C3 9.687 VHL 5.109 DLA 27.69 RAL 159.67 RAO 6567.3 VEL 11.448 pTH 1.99 VHP 3.654 DpA -1.96 RAP 190.33 ECC 1.1591

LNCN AZMTN LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 13 21 18 3236.84 -25.57 113.31 17.89 77.40 14 15 15

90.00 11 54 53 3517,76 -20,08 152,04 16,12 69,60 12 53 30

100.00 15 31 7 2618.39 -28.93 83.21 18.57 82.14 16 18 5

1OO.00 12 27 46 3411.45 -16.92 122.95 14.73 64.99 13 24 37

110.OO 17 42 30 2407.18 -34.18 52.43 19.01 89.70 18 22 37

110.00 12 32 52 3395.42 *12.30 119.04 12.13 57.85 13 29 27

DIFFERENTIAL CORRECTION8 NID-COURSI[ EXECUTION ACCURACY

TOE .1375 TRA-t,0258 TC3 3,3917 BAU ,4389 SGT 3014.4 SGR 122.5 SG3 2013.7

ROE .O257 flRA .0025 RC5 .1815 FAU .36680 RRT .6499 flflF -.7590 RTF -.9361

FOE 1.1466 FRA 5.1856 FC-33.0292 BSP 10699 SG8 3016.9 R23 -.1958 R13 -.9582

BOE .1599 BRA 1.0258 BC5 3.3965 FSP 6871 SGI 3015.4 SG2 93.1 THA 1.51

PO CST TIN INJ 2 LAT INJ 2 LONG

2636.8 -27.05 104.96

2917,8 -22.68 124.33

2218.4 -29.72 74.49

2811.4 -20.16 115.55

1807.2 -53.85 45.20

2795,4 -16.46 112.40

ORBIT DETERMINATION ACCURACY

ST 692.8 SR 47.5 SS 1237.4

CRT .5457 CRS -.5§08 CST .5836

LSA 1315.9 MSA 550.8 SSA 7.6

EL1 692.9 EL2 44.6 ALF 1.56
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JPI_TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 146.09 LAL ,00

RP 229.47 LAp -.21

RC 231.873 GL 18.24

PLANETOCENTRIC CONIC

C3 9.602 VHL 3.099

LNCH AZI4TH LNCH TIME

88.68 12 28 13

91.12 12 46 49

100.00 15 19 41

100.00 12 39 2

110.00 17 36 26

110.00 12 37 48

FLIGHT TiM( 282.00

DISTANCE 801.140

LOL 48.64 VL 32.996 GAL -1.73 AZL 88.31 HCA 187.28

LOP 235.90 VP 21.286 GAP .68 AZP 81.67 TAL 350.29

&p .99 ZAL 101.02 ZAP 133.91ETS 177.62 ZAI[ 172.02

OLA 26.34 RAL 159.53 RAD 6567.3 VEL 11.445 PTH 1.99

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

3406.14 -23.18 125.01 16.98 73.23

3345.84 -23.17 120.59 16.97 73,22

2852.93 -28.59 85.72 18.36 80.87

3374.28 -17.98 lZ.O-.60 14.89 65.71

2424.85 -34.17 53_81 18.94 88.89

3375.12 -13.04 117.93 12.16 56.12

ARRIVAL DATE JUL 31 1946

EARTH TO MARS

SMA 188.62 ECC .21689 INC 1.6841 vl 30.08?

TAp 177.55 RCA 147.71 APO 229.53 V2 23.968

ETE 162.79 ZAC 90.81 ETC 255.89 CLP 133.92

VHP 3.581 DPA -1.92 RAP 189.90 ECC 1.1580

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 24 $9 2806.1 -25.28 118.95

13 42 35 2745.8 -25.25 112.54

16 7 14 2252.9 -29.$5 77.04

13 34 16 2774.3 -21.11 113.20

18 16 51 1824.9 -33.94 44.57

13 34 1 2775.1 -17.16 111.24

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1298 TRA -.9853 TC3 3.2345 BAU .4159 SGT 2891.3 Sr,4_ 120.6 SG3 2099.0

ROE .0319 RRA .0079 RC3 .1676 FAU .38346 RRT .5398 RRF -.8489 RTF -.9335

FOE 1.2900 FRA 5.3334 FC-34.5725 BP 10280 S_ 2893.8 R23 -.1715 R13 -.9336

BOE .1336 SRA .9853 RC3 3.2588 FSP 7163 SGI 2892.1 $62 101.5 THA 1.29

LAUAMCH OATE NOV 11 1964 FLIGHT TIN( 264.00

HELIOCENTRIC CCNIC DISTANCE 604.997

RL 148.09 LAL .00 LOL 46.64 VL 32.984 6AL -1.70 AZL 88.29 HCA 188.29

RP 229.09 LAP -.25 LOP 236.93 VP 21.313 GAP .33 AZP 91.69 TAL 350.43

RC 233.848 64. 18.53

PLAN[TOCENTRIC CONIC

C3 9.838 VHL 3.088

LNCH AZMTH LNCH TIM(

85.05 11 53 42

94.95 13 18 5

100.00 15 8 43

100.00 12 47 46

110.00 17 31 4

110.00 12 41 54

r,IP .98 ZAL 100.72 ZAP 132.44 ET$ 177.77 ZAE 170.47

DIFFERENTIAL CCRRECTIONS

TOE .1370 TRA -.9329 TC3 3.1048 BAU .3964

RDE .0578 RRA .0122 RC3 .1801 FAU .39980

FOE 1.3S98 FRA 5.4473 FC-36.2994 BSP 9584

BOE .1422 BRA .932t) BC5 3.1090 FWB 7397

ORBIT DETERMINATION ACCURACY

ST 668.4 SIR 59.3 SS 1287.4

CRT .2844 CRS -.6254 CST .8802

L�A 1351.6 MSA 529.9 SSA 8.7

EL1 668.6 EL2 56.8 ALF 1.43

ARRIVAL DATE AUG 2 1965

EARTH TO MARS

SMA 188.41 (CC .21596 INC 1.7044 vl 30.067

TAP 178.72 RCA 147.72 APO 229.10 V2 24.009

ETE 166.07 ZAC 90.61 ETC 255.90 CLP 132.45

OLA 26.71 RAt. 159.37 RAD 6567.3 VEL 11.442 PTH 1.98 VHP 3.512 OPA -1.83 RAP 189.46 ECC 1.1570

L-I TIME INJ LAT INJ LONG INJ fiT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3508.05 -23.31 132.58 16.82 73.02 12 54 10 2908.0 -25.61 124.51

3241.30 -23.49 113.04 16.82 73.01 14 12 6 2641.3 -25.60 104.97

2885.53 -28.21 88;07 18.09 79.69 15 58 48 2285.5 -29.35 79.45

3539.02 -18.95 118.43 15.02 66.44 13 43 25 2739.0 -21.98 110.94

2439.84 -34.14 54.98 18.83 88.20 18 11 44 1839.8 -34.01 45.73

3357.49 -13.87 116.95 12.14 58.36 13 37 51 2757.5 -17.75 110.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 2763.3 $GR I84.0 SG3 2188,6 ST 646.8 SR 70.7 SS 1317.6

RRT .4574 RRF -.5549 RTF -.9297 CRT .2940 CRS -.6617 CST .51R3

2TSLO R23 -.1447 R13 -.9296 LSA 1367.2 MSA 538.6 SSA 9.7

SG1 2765.8 8GZ 110.2 THA 1.t8 EL1 647.1 EL2 $7.5 ALF 1.86

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .DO

RP 228.70 LAp -.28

RC 235.703 GL 18.77

PLANETOCENTRIC CONIC

C3 9.475 VHL 3.078

LNCH AZMTH LNCH TIME

83.33 11 41 5

96.67 13 31 30

100.00 14 87 $4

100.00 12 57 22

FLIGHT T|ME 286.00

OISTANCE 608.846

LOt. 48.64 VL 32.975 GAL -1.67 AZL 88.28 HCA 189.32

LOP _37.96 VP 21.342 GAP .04 AZP 91.70 TAL 350.55

GP .80 ZAL 100.46 ZAP 130.93 ETS 177.89 ZAE 168.86

OLA 29.03 RAL 159.22 RAG 8567.3 VEL 11.440 PTH 1.98

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

3551.91 -23.78 t35.90 16.67 72.85

3194.82 -23.77 109.71 16.66 72.83

2917.49 -27.80 90.35 17.80 78.55

3304.47 -19.88 116.28 15.14 67.20

ARRIVAL DATE AUG 4 1965

EARTH TO MARS

SMA 188.22 ECC .21508 INC 1.7220 vl 30.087

TAp 179.87 RCA 147.73 APO 228.70 V2 24.048

ETE 168.36 ZAC 90.43 ETC 255.91 CLP 150.94

VHP 3.445 DPA -1.70 RAp 189.00 ECC 1.1559

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

12 40 17 2951.9 -25.91 127.82

14 24 44 2594.6 -25.90 101.63

15 46 31 2317.5 -29.10 81.79

13 52 27 2704.5 -22.79 108.70

110.00 17 26 18 2452.79 -34.11

110.00 12 45 28 3341.93 -14.22

DIFFERENTZAL CCRRECTIONS

TOE .1368 TRA -.8899 TC3 2.9123 OAU .3694

ROE .0436 RRA .0156 RC3 .1571 FAU .41357

FDE 1.5169 FRA 5.6298 FC-37.7884 BSP 9050

ROE .1436 BRA .8900 BC3 2.9165 FSP 7758

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CCeAIC

RL 148.09 LAL .00

RP 228.31 LAp -.31

RC 237.537 GL 18.97

PLAN£TOCENTRIC CONIC

C3 9.415 VHL 3.068

LNCH AZ14TH LNCM TIM(

82.12 11 30 57

97.88 13 40 30

100.00 14 46 50

100.00 13 7 18

110.00 17 22 1

110.00 12 48 37

DIFFERENTIAL CCRRECTIONS

TDE .1416 TRA -.8434 TC3 2.7147 BAU .3423

RDE .0493 RRA .0195 RC3 .1580 FAu .42960

FOE 1.6143 FRA 5.7699 FC-39.5043 OSP 8431

BDE .1500 BRA .8438 0C3 2.7193 FSP 8033

1852.8 -34.07 46.74

2741.9 -18.28 109.32

ORBIT DETERMINATION ACCURACY

ST 625.1 SR 81.7 SS 1376.5

CRT .2966 CRS -.6949 CST .4711

LSA 1414.1 MSA 540.8 SSA 10.5

EL1 625.6 EL2 78.0 ALF 2.26

ARRIVAL DATE AUG 6 1935

EARTH TO MARS

SMA 188.03 ECC .21427 INC 1.7342 vl 30.087

TAp 181.02 RCA 147.74 APO 228.32 V2 24.090

ETE 170.04 ZAC 90.25 ETC 255.93 CLP 129.38

55.99 18.70 87.50 18 7 10

116.08 12.11 58.58 13 41 10

MIO-COAJRSE EXECUTION ACCURACY

SGT 2620.7 SGR 130.5 SG3 2274.1

RRT .3838 RRF -.4727 RTF -.9234

SG6 2623.9 R23 -.1273 R13 -.9235

SG1 2621.2 SG2 120.5 THA 1.10

FLIGHT TIM( 268.00

DISTANCE 612.711

LOt. 48.64 VL 32.963 GAL -1.65 AZt. 88.26 HCA 190.36

LOP 239.00 VP 21.372 GAP -.28 AZP 91.71 TAt. 350.66

GP .74 ZAL 100.23 ZAP 129.38 ETS 178.00 Z/dE 167.18

OLA 29.30 RAL 159.08 RAO 6567.3 VEL 11.437 PTH 1.98 VHp 3.381 OpA -1.55 RAP 188.50 ECC 1.1549

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3581.46 -24.03 138.18 16.51 72.70 12 30 38 2981.5 -26.17 130.07

3162.78 -24.02 107.43 16.51 72.69 14 33 13 2562.8 -26.16 99.34

2950.23 -27.34 92.67 11.49 77.41 15 36 O 2350.2 -28.80 84.18

3269.24 -20.79 114.07 15.26 68.03 14 1 47 2669.2 -23.59 106.39

2464.16 -34.07 56.87 18.55 87.08 18 3 5 1864.2 -34.10 47.63

3328.07 -14.71 115.31 12.07 58.79 13 44 S 2728.1 -18.74 108.51

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SAlT 2471.3 SGR 139.4 SG3 2365.2 ST 605.0 SR 92.8 SS 1411.7

RRT .3316 RRF -.4147 RTF -.9150 CRT .3211 CRS -.7120 CST .4266

SG8 2475.2 R23 -.1172 RI3 -.9151 LSA 1440.3 MSA 541.2 SSA 11.6

SG1 2471.7 SG2 131.5 THA 1.07 EL1 605.7 EL2 87.8 ALF 2.88
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !. 1964)

LAUNCH DATE NOV 11 1964 FLIGHT T|ME 270.00 ARRIVAL DATE AUG S 1965

HELIOCENTRIC CONIC DISTANCE 616.588 EARTH TO MARS

RL 148.09 LAL .00 LOL 48.64 VL 32,953 GAL -1.62 AZL 68,25 HCA 191.4D SNA 187.86 ECC .21350 INC 1.7453 ¥1 30,087

RP 2ZT.S2 LAP -.55 LOP 240.04 VP 21.403 GAP -.56 AZP 91.71 TAL 350.75 TAp 182.15 RCA 147.75 APO 227.97 V2 24.132

RC 239.350 ;L 19.15 ;P .68 ZAL 100.02 ZAP 127.79 (TS 176.08 ZAE 165.44 ETE 171.31 ZAC 90.08 ETC 255.95 CLP 127.79

PLANETOCENTRIC CONIC

C3 9.358 VHL 3.059 DLA 29.54 RAL 158.g5 RAD 6567.3 VEL 11.434 PTH 1.98 VHp 3.321DPA -1.37 RAP 187.98 ECC 1,1540

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZMTH INJ TIME PO C$T T|M INJ 2 bAT INJ 2 LON&

et.Eo 11 23 13 3603.45 -24.24 139.88 16.36 72.58 lZ 23 16 3003.5 -28.40 131.76

98.80 13 47 13 8138.41 -24.23 105.70 16.36 72.56 14 39 32 2538.4 -26.39 97.60

100.00 14 34 84 2965.86 -26.78 95.18 17.15 76.20 15 24 39 2385.9 -28.42 86.76

100.00 13 18 13 5231.21 -21.74 111.64 15.41 68.96 14 12 5 2631.2 -24.41 103.86

110.00 17 16 10 2474.21 -34.04 57.66 18.42 86.61 17 59 25 1874.2 -34.13 48.41

110.00 12 51 26 3315.65 -15.15 114.61 12.02 58.98 t3 46 42 2715.6 -19.15 107.78

DIFFERENTIAL C(2RRECTIONS M|D-COURSE ExECUT|ON ACCURACY ORB|T DETERMINATION ACCURACy

TDE .1434 TRA -.8005 TC3 2.4?52 BAU .3103 SGT 2309.9 $GR 149.5 883 2453.6 ST 584.4 SR 103.7 sS 1465.8

ROE .0349 RRA .0210 RC3 .1614 FAU .44396 flflT .2975 RRF -.3687 RTF -.9034 CRT .3420 CRS -.7302 CST .3822

FOE 1.75"08 FRA 5.9521 FC-41.0745 BSP 7661 SG8 2314.7 RZ3 -.1128 R13 -.9035 LSA 1487.0 MSA 538.1 SSA 12.5

60E .1535 BRA .6008 BC3 2.4905 FSP 8388 SG1 2310.3 $82 143.2 THA 1.07 EL1 585.5 ELI 97.3 ALF 3.57

LAUNCH DATE NOV 11 1964 FL|GHT TIME 272.00 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC CONIC

RL 146.09 LAL .00

RP 227.33 LAP -.38

RC 241.142 GL 19.31

PLANETOCENTRIC CONIC

C3 9.304 VHL 3.050

LNCH AZMTH LNCH TIM(

80.46 11 17 3

99.34 13 52 29

100.00 14 20 19

100.00 13 31 54

110.00 17 14 44

110.00 12 53 58

DIFFERENTIAL CCRRECTION$

TOE .1514 TRA -.7518

ROE .0803 RRA .0231

FOE 1.6842 FRA S.1028

BOE .1650 BRA .7515

D|STANCE 620,476

LCX. 48.64 VL 32,944 GAL -1.61 AZL 88.25 HCA

LOP 241.09 VP 21.436 GAP -.66 AZP 91.71 TAL

GP .64 ZAL 99.84 ZAP 126.16 ETS 178.16 ZN[

EARTH TO MARS

192.48 SMA 167.70 ECC .21276 |NC 1.7540 vl 30.087

350.83 TAp 183.28 RCA 147.76 APO 227.63 V2 24.173

163.66 ETE 172.30 ZAC 89.90 ETC 255.97 CLP 126.16

DLA 29.73 RAL 158.84 RAD 6567.3 ¥EL 11.432 PTH 1.98 VHp 3.263 OPA -1,17 RAP |67.48 ECC 1.1531

L'| TIME INJ LAT |NJ lONG |NJ RT ASC |NJ AZMTH |NJ TIME PO CST T|M ZNJ 2 LAT INJ 2 LONG

3620.§9 -24.43 141.20 16,23 72.47 12 17 24 3020.6 -26.60 133.08

3119,03 -24.42 104.33 16,22 72.45 14 44 26 2519.0 -26.59 96.21

3050.06 -26.03 96.25 16.75 74.76 15 10 49 2430.1 -27.87 89.93

3184.60 -22.84 108.63 15.64 70.18 14 24 59 2584.6 -25.34 i00.72

2483.14 -34.00 56.35 16.29 86.20 17 56 7 1863.1 -34.15 49.11

3304.48 -15.54 113.96 11.96 59.16 13 49 3 2704.5 -19.51 107.12

MIO-COURSI[ EXI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACy

TC3 2.2311 6AU .2783 $GT 2138.9 STIR 150.4 683 2544.3 ST 565.9 SR 114.4 SS 1503.3

RC3 .1969 FAU .45961 RRT .2610 RRF -.3391 RTF -.6688 CRT .3866 CR$ -.74D6 CST .3224

FC-42.T670 BSP 7167 _ 2144.9 R23 -.1097 R13 -.6889 LSA 1516.1 MSA 337.2 SSA 13.5

BC3 2.2374 FSP 9691 $G1 2139.3 _ 154.8 THA 1.13 ELI 56T.7 EL2 105.1 ALF 4.63

LAUN_'H 0ATE NOV 11 1964 FLIGHT T|ME 274.00 ARRIVAL DATE AUG IE 1965

HELIOCENTRIC CONIC DISTANCE 624.575 EARTH TO MARS

RL 1441.09 _AL .00 LOt. 46.64 VL 32.935 GAL -1.59 AZL 88.24 HCA 193.50 SNA 187.54 ECC .21211 INC 1.7622 VI 30.087

RP 227.14 LAP -.41 LOP 242.13 VP 21,469 GAP -1.18 AZP 91.71 TAL 550.90 TAp 184.40 RCA 147.76 Apo 227.32 V2 24.214

RC 242.$14 GL 19.44 GP .60 ZAL 99.69 ZAP 124.49 [TS 178.23 ZAE IGt.83 (T( 173.10 ZAC 89.75 ETC 255.99 CLP 124.49

PLAN(TOCENTRIC CON[C

C3 9.254 VHL 3.042 OLA 29.94 RAL 158.74 RAD 6567.3 VEL 11.430 PTH 1.98 VHp .3.208 DPA -.94 RAP 186.85 (CC 1.1523

LNCH AZMTH LNCH T|ME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

79.66 11 12 3 3634.35 -24.60 142.28 16.11 72.38 12 12 37 3034.3 -26.78 134.15

100.14 13 56 45 3103.17 -24.59 103.21 16.11 72.36 14 48 28 2505.2 -26.77 95.09

79.66 11 12 3 3634.35 -24.60 142.28 16.11 72.38 12 12 37 3034.3 -26.78 134.15

100.14 13 56 45 3103.17 -24.59 103.21 16.11 72.56 14 48 28 2503.2 -26.77 95.09

110.00 17 11 42 2491.02 -33.96 58.96 18.17 85.64 |7 53 15 18g1.0 -54.16 49.72

11D.00 12 56 16 3294.49 -15.89 113.42 11.95 59.33 13 51 11 2694.5 -19.84 106.52

DIFFERENTIAL CORRECTIONS M|D-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

TD[ .1380 TRA -.7052 TC3 1.9537 BAU .2427 SGT 1062.3 8GR 17|.6 SG3 2655.1 ST 548.9 SR 124.9 $S 1554.8

ROE .OGs? flflA .0250 RC3 .1740 FAU .47395 RRT .2360 RRF -.3155 RTF -.8681 CRT .4298 CRS -.7521 C$T .2609

FOE 1.9844 FRA 6.2928 FC-44.3406 BSP 6497 SG8 1969.6 R23 -.1124 R13 -.8683 LSA 1564.9 MSA 534.0 SSA 14.4

BOE .1711 BRA .7056 BC3 1.9614 FSP 9053 681 1962.7 982 166.8 THA 1.19 F_ 551.6 EL2 112,2 ALF 5.83

LAUNCH DATE NOV 11 1964 FL|GHT T|14( 276.00 ARRIVAL DATE AUG 14 1965

HELIOCENTRIC C(_NIC

RL 148.09 LAL .DO

RP 226.75 LAP -.44

RC 244,668 GL 19.56

PLAN_TOCENTR|C CONIC

C3 9.207 VHL 5.034

LNCH AZMTH LNCH TIMIE

79.36 11 7 59

100.64 14 0 14

79.36 11 7 59

100.64 14 0 14

11D.00 17 9 2

ITO.O0 lZ 58 21

DIFFERENTIAL C4:RRECTIONS

TOE .1694 TRA -.6547 TC3 1.6819 BAU .2056

RDE .0710 RRA .0266 RC3 .1825 FAU .46914

FDE 2.0841 FRA 6.4589 FC-45.6921 B_k_ 5727

BDE .1837 BRA .6555 8C3 1.6719 FSP 9353

DISTANCE 628.283 EARTH TO MARS

LOL 48.64 VL 32.927 GAL -1.56 ALL 68.23 HCA 194.55 SHA 187.40 ECC .21148 INC 1.7686 Vl 30.087

LOP 243.19 VP 21,503 GAP -1.47 AZP 91.71 TAL 350.95 TAp 185.50 RCA 147.77 APO 227.03 v2 24.256

GP .57 ZAL 99.56 ZAP 122.76 ET$ 178.29 ZAE 159.94 (TE 173.75 ZAC 89.56 ETC 256.01 CLP 122.78

DLA 30.10 RAL 158.67 RAD 6567.3 VEL 11.428 pTH 1.98 VHP 3.|57 OPA -.70 RAP 186.25 ECC 1.1515

L-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ T]Ll_ PC) CST T|M INJ 2 LAT INJ 2 LO_IG

3645.43 -24.75 143.16 16.01 72.30 12 6 44 3045.4 -26.93 135.02

3090.14 -24.73 102._9 t6.01 72.29 14 51 44 2490.1 -26.92 94.16

3645.43 -24.75 143.16 16.01 72.30 12 8 44 3045.4 -26.93 135.02

5090.14 -24.73 102.29 16.01 72.29 14 51 44 2490.1 -26.92 94.16

2497.96 -33.92 59.50 16.07 85.53 17 50 40 1898.0 -34.17 50.27

3265.60 -16.20 112.91 11.93 59.48 13 53 7 2685.6 -20.13 105.99

MIO-Coufls( ExECUT|OH ACCURACY OR6ZT DETERMINATION ACCURACY

SGT 1778.0 SGR 183.3 SG3 2722.8 ST 535.7 SR 135.2 SS 1591.8

flRT .2196 RRF -.3020 RTF -.6393 CRT .4902 CRS -.7583 CST .1851

SG8 1767.4 R23 -.1167 RI3 -.8396 LSA 1598.4 MSA 532.8 SSA 15.3

SG1 1776.5 SG2 178.8 THA 1.51 EL1 540.0 ELI 116.9 ALF 7.40
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NCV 111964

HELIOCENTRIC CONIC

RL 148,0R LAL .00

RP ZEG.3S LAp -,48

RC 246.398 GL 19.67

PLAN[TOCENTRIC CONIC

C3 9,154 VHL 3,027

LNCH AZMTH LNCH TIME

78,94 11 4 39

1Ol.DS 14 3 1O

78.94 11 4 39

101.06 14 3 10

110.00 17 S 45

110.00 13 0 14

48.64 VL 32.919 GALLOt.

LOP 244,24 VP 21,538 GAP -1,76 AZP 91,71 TAL

GP ,54 ZAL 99,46 ZAP 121,02 (T8 178,34 zAI[

FLIGHT TIM( 279.00 ARRIVAL DATE AUG 16 1965

DISTANCE 652,202 EARTH TO MARS

-1.56 AZL 88.23 HCA 195.61 SMA 197.27 ECC .21090 INC 1.7749 V1 30.087

351.00 TAp 186.60 RCA 147.77 APO 228.76 VE 24.297

|58.02 ETE 174.29 ZAC 89.58 (TC 256.04 CLP 121.03

OLA 50,23 RAL 158,62 RAD 6567,3 VEL 11,426 PTH 1,96 VHp 3.108 DPA -.43 RAp 185,59 ECC 1.1508

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3654.49 -24.87 143.88 15.93 72.24 12 5 33 3054.5 -27.07 135.74

3079.27 -24.88 101.53 15.95 72.22 14 54 29 2479.3 -27.06 93.39

3854.49 -24.87 143.88 15.93 72.24 12 5 33 3054.5 -27.07 135.74

3079,27 -24,86 101,53 15,93 72,22 14 54 29 2479,3 -27.06 93,39

2504.00 033,89 59,97 17,99 85,25 17 48 29 1904.0 -34.18 50,74

3277.78 -16.47 112.47 11.92 59.61 15 54 52 2677,8 -20.38 105.53

DIFFERENTIAL CCRRECTIONS

TOE .1811TRA -.8037 TC3 1.3470 BALI .1667

ROE .0762 RRA ,0281 RC3 ,1919 FAU ,50526

FOE 2.2038 FRA S.6436 FC-47.3407 BSP 4937

BOE .1964 liRA .9043 8(:8 1.3506 FSP 9717

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.D9 LAL ,00

RP 225.97 LAp -,51

RC 248,110 GL 19.77

PLAN[TOCENTRIC CON|C

C3 9.125 VHL 3.021

LNCH AZ14TH LNCH TIN(

78.60 11 2 0

101.40 14 5 35

78.60 11 2 0

101.40 14 5 35

110.00 17 4 50

110.O0 13 1 55

MID-COURSE EXECUTION ACCURACY

S_T 1591.9 Sr_q 195,1 SG3 2809,9

RRT .2028 RRF -,2913 RTF -,7980

668 1802.9 R25 -,1300 RIS -.7984

$61 1391.5 _2 19|.0 THA 1.44

FLIGHT TIM( 280.00

DISTANCE 838.151

LOL 48.64 VL $2.912 GAL -1.56 AZL 88.22 HCA 196.67 Sklk 187.14 ECC .21036

LOP 245.30 VP 21.575 GAP -2.04 AZP 01.71 TAL 351.02 TAp |87.69 RCA 147.78

GP .51 ZAL 99.38 ZAP 119.24 ET8 178.40 ZAE 158.05 [TE 174.76 ZAC 89.19

OLA 30.35 RAt. 158.58 RAO 6567.S VEL 11.424 PTH 1.98 VHP 3.063 OPA -.15

L-I T|ME IMJ LAT INJ LONG INJ RT AS(; INJ AZMTH INJ TIN[ PO CST TIM

3881.74 -24.98 144.46 15.88 72.18 12 3 1 3061.7

3070.36 -24.97 100.80 15.88 72,17 14 56 48 2470,4

3861,74 -24,98 144,48 15,85 72,18 12 3 1 3061,7

3070.36 -24.87 100.80 15.88 72.17 14 56 46 2470.4

2509,15 -33,86 60,37 17,93 85,02 47 86 39 1909.1

3270.95 -18.70 112,08 11.93 59.75 13 56 26 2671.0

DIFFERENTIAL CCRRECTION9

TOE .1963 1RA -.5504 TC3 1.0147 8AU .1262

ROE ,0813 RRA ,0294 RC3 ,2024 FAU ,51810

FOE 2,2990 FRA 8,8072 FC-49,1524 83P 4059

60( ,2125 BRA .5512 0C3 1.0347 FSlP 10007

ORBIT DETERMINATION ACCURACY

ST 524.8 SR 145.4 SS 1638.1

CRT .5528 CRS -.7654 CST .1912

LSA 1642.7 MSA 530.1 SSA 16.1

EL1 531.3 EL2 119.7 ALF 9.18

ARRIVAL DATE AUG 18 1965

EARTH TO MARS

INC 1,7798 vl 30,087

AlSO 226,51 V2 24.339

ETC 256.07 CLP 119.24

RAP 184.92 ECC 1,1502

INJ 2 LAT INJ 2 LONG

-27.18 136,31

-27,17 92.75

-27.18 136.31

-27.17 92.75

-54.18 51.14

-20.59 105,12

ORBIT DETERMINATION ACCURACY

ST 520.3 SR 155.5 SS 1669.4

CRT .6238 CR3 -,7681 CST .0087

LSA 1673.7 MSA 529.4 33A 17.0

ELI 529.8 EL2 119.4 ALF 11.13

MID-COURSE EXECQTIOI ACCURACY

SGT 1408.4 8_ 207.2 363 2897.4

ART ,1881RRF -.2872 flTF -.7355

S_ 1421.8 RES -.1500 ill3 -.7361

SGI 1408.9 SG2 203,5 THA 1.60

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL ,OO

RP 225.56 LAp -.54

RC 249,803 GL 19,86

PLANETOCENTRIC CONIC

C3 9.090 VHL 3.015

LNCH AZNTH LNCH TIME

78.32 IO 59 54

101.68 14 T 39

76,32 10 59 54

101.68 14 7 39

110.00 17 3 16

110.00 13 3 28

FLIGHT TIME 282.00 ARRIVAL DATE AUG 20 1965

DISTANCE 640,069 EARTH TO MARS

LOL 46.64 VL 32,905 GAL -1.55 AZL 88.22 HCA 197.73 SMA 187.03 ECC .20987 INC 1.7839 vl 30.087

LOP 246,36 VP 21,612 GAP -2,31 AZF 91,70 TAL 351,04 TAp 188.77 RCA 147,78 APO 223,28 V2 24,391

GP ,49 ZAL 99,54 ZAP 117.41 ET5 178,45 ZAE 154,04 ETE 175,15 ZAC 89.00 (TC 256,11 CLP 117,41

DLA 30,45 RAL 156,59 RAD 6567,3 ¥EL 11,423 PTH 1.98 VHP 3,021 DPA ,15 RAP 184,22 ECC 1,1498

L-| TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3667.57 -25.08 144.93 15.85 72.14 12 1 2 5067.6 -27.28 136.77

3063.02 -25.07 100.38 15.85 72.13 14 58 42 2463.0 -27.27 92.23

3687.57 -25.08 144.93 t5.85 72.14 12 1 2 3067.6 -27.28 136.77

3063,02 -25,07 100.38 15,85 72,13 14 58 42 2463.0 -27,27 92,25

2513,43 -33,84 60,70 IT,g0 84,82 17 45 11 1913,4 -34,18 51,47

3265.16 -16.90 111.75 11.95 59.83 13 57 51 2665.2 -20.78 104.77

DIFFERENTIAL CORRECTION&

TDE .2119 TRA -.4960 TC3 .6561 8AU .0839

ROE ,0864 RflA ,0307 RC3 ,2137 FAU ,53230

FOE 2.3729 FRA 6.9724 FC-50.6974 8SP 3195

606 .2289 BRA .4969 BC3 .6901FSP 10309

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1230.5 SGR 219.4 863 2981.8 ST 519.6 SR 165.5 ss 1700.3

RRT ,1602 RRF -,2854 RTF -,6377 CRT ,8924 CRS -,7702 CST -,0866

S6B 1249,9 R23 -,1823 R13 -,8387 LSA 1705,8 MSA 527,5 SSA 18,0

SG1 1231,0 SG2 216,5 THA 1,69 ELI 532,7 EL2 116,5 ALF 15.07

LAUNCH DATE NOV 11 1964 FLIGHT TIM( 284.00 ARRIVAL DATE AU6 22 1965

HELIOCENTRIC CONIC

RL 148.09 LAL ,00

RP 225,19 LAP -,58

RC 251.477 GL 19.94

PLAN(TOCEMTRIC CONIC

C3 9,058 VHL 3.010

LNCH AZMTH LMC4+TIME

78.10 10 58 22

101,90 14 9 21

78.10 10 58 22

101.90 14 9 21

110.00 17 2 7

110.O0 13 4 45

OIFFERENTIAL CORRECTIONS

TOE ,2294 TRA -,4400

ROE ,0914 RRA ,0318

FOE 2.4561 FRA 7,1479

BIDE .2469 BRA .4412

DISTANCE 644,017

LOL 48,64 VL 32,899 6AL -1.55 AZL 88.21 HCA

LOP 247.43 VP 21.648 GAP -2.58 AZP 91.80 TAt.

GP .47 ZAL 99.32 ZAP 115.56 ET8 178.50 ZAE

EARTH TO MARS

198,80 StlA 186,92 ECC ,20942 INC 1.7880 vl 30,087

351,04 TAP &69.84 RCA 147.78 APO 226.07 V2 24,423

151.99 ETE 175,49 ZAC 88.81 [TC 256,15 CLP 115.56

DLA 30.53 RAL 158.61 RAD 656T,3 VEL 11,421 PTH 1,98 VHP 2,982 DpA ,46 RAP 183.49 ECC 1,1491

L-I TIME INJ LAT |NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3672.03 -25.15 145.29 15.84 72.11 tl 59 34 3072.0 -27.36 137.13

3057,21 -25,14 99,98 15,84 72,09 15 0 18 2457,2 -27,35 91.82

3672,03 -25,15 145,29 15,84 72,11 11 59 34 3072,'0 -27,36 137,13

3057.21 -25,14 99,88 15,84 72,09 15 0 18 2457,2 -27.35 91,82

2516.87 -33.81 80.97 17.88 84.67 |7 44 4 1916.9 -34.18 51.74

3280,36 -17,06 111,47 11,99 59,92 13 59 6 2660,4 -Z0.93 104.48

MID-COURSE EX£CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .2763 8AU .0432 S_T 1079.0 _ 231.6 863 3062.5 ST 525.2 SR 175.5 SS 1732.4

RC3 ,2255 FAU ,54551 flflT ,1211 RRF -.2847 RTF -,4848 CRT .7587 CRS -.7716 CST -.1853

FC-52,1393 BDP 2249 SG8 1103.6 R23 -,2249 R13 -,4881 LSA 1740,9 MSA 526,2 SSA le.e

BC3 ,3567 FSP 10603 SG| 1079,4 SG2 22g,8 THA 1,$6 EL1 542.6 EL2 110,6 ALF 14.84

951



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUMCH DATE IMOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .DO

RP 284.80 LAP -.61

RC 258.13Z GL 20.0!

PLANETCj)CENTRIC CONIC

C3 9.029 YHL 3.005

LNCH AZMTH LNCH TIRE

T7.93 10 57 18

102.07 14 10 45

77.93 10 57 18

102.07 14 10 45

110.00 17 I 20

110.00 13 5 54

48.64 YL 32.893 GAL

FLIGRT TIM( 286.00 ARRIVAL DATE AUG 24 1965

DISTANCE 647.974 EARTH TO MARS

-1.55 AZL 88.21 HCA 199.87 8MA 186.82 (CC .20900 INC 1.7R17 vl 30.087LOL

LOP 248.50 VP 21.686 GAP -2.85 AZP 91.69 TAL 351.03 TAP 190.90 RCA 147.78 Y2 24.465

GP .45 ZAL 99.32 ZkP 113.67 ETS 178.54 ZAE 149.90 ETA 175.80 ZAC 88.62 CLP 113.67

OLA 30.59 RAL 156.65 RAD 6567.3 VEL 11.420 PTH 1.98 VHP 2.947 DpA .78 RAP 182.74 ECC 1.1486

L-| TIME INJ LAT |NJ LONG INJ RT ASC IHJ A_4TH INJ TIME PO CST TIR INJ 2 LAT IHJ 2 LONG

3675.38 -25.22 145.56 15.86 72.09 11 58 34 3075.3 -27.43 137.40

3052.68 -25.20 99.66 15.86 72.07 15 1 38 2452.7 -27.42 91.50

3675.33 -25.22 145.56 15.86 72.09 11 58 34 3075.3 -27.43 137.40

3052.98 -25.20 99.66 15.86 72.07 15 I 38 2452.7 -27.42 91.50

2519.47 -33.80 61.17 17.90 84.55 17 43 19 1919.5 -34.18 51.95

3256.54 -17.19 111.25 12.04 59.99 14 0 11 2656.5 -21.05 104.25

APO 225.87

ETC 256.19

DIFFERENTIAL CORRECTIONS

TOE .E483 TRA -.3818 TC3 -.121G BAU .0322

ROE .0964 RRA .0328 RC3 .2378 FAU .55820

FOE 2.5303 FRA 7.3164 FC-53.5211 BSP 1272

BOA .2663 BRA .3832 BC3 .2671 FSP 10682

LAUNCH DATE NOV 11 1964

RIO-COURSE ExECUTIQN ACCURACY ORBIT DETERHINATXON ACCURACY

SGT 978.0 St, dr 243.9 SG3 3139.8 ST 537.1SR 185.1SS 1781.0

RRT .0633 RRF -.2856 RTF -.2568 CRT .8192 CRS -.7721 CST -.2834

SG8 1002.1 R23 -.2688 R13 -.2579 LSA 1774.2 RSA 525.0 SSA 19.6

SGI 972.1SGE 243.3 THA .97 ELI 558.9 EL2 t02.0 ALF 16.32

FLIGHT TIM( 286.00 ARRIVAL DATE AUG 26 1965

EARTH TO MARS

200.94 SMA 186.73 ECC .20862 INC 1.7948 V1 30.087

351.00 TAP 191.95 RCA 147.78 APO 225.69 V2 24.506

147.78 ETA 176.06 ZAC 88.42 [TC 256.24 CLP 111.75

HELIOCEHTRIC C(_41C DISTANCE 651.940

RL 148.09 LAb .DO LOL 48.64 VL 32.888 GAL -1.55 AZL 88.Z0 HCA

Rp 224.41 LAP -.84 LOP 248.58 VII 21.727 GAP -3.1| AZlP 91.68 TAL

iC Z54,766 GL 20.07 GP .44 ZAL 99.36 ZAP 111.75 ETS 178.59 ZA[

PLANETQCENTRIC CONIC

C3 9.004 VHL 3.001DLA 30.63 RAL 158.72 RAD 6567.3 VEL 11.419 PTH 1.98 VHp 2.914 DpA 1.12 RAP 181.97 (CC 1.1482

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME F_) CST TIM INJ 2 LAT INJ 2 LONG

77.81 10 56 42 3677.59 -25.26 145.74 15.90 72.06 11 58 O 3077.6 -27.47 137.58

102.19 14 11 55 3049.36 -25.25 99.43 15.90 72.06 15 2 44 2449.4 -27.46 91.26

77.81 10 56 42 3677,59 -25.26 145.74 15.90 72.06 11 58 0 3077.6 -27.47 137.58

102.19 14 11 55 3049.36 -85.25 99.43 15.90 72.06 15 2 44 2449.4 -27.46 91.26

110.00 17 0 55 2521.23 -33.79 61.30 17.94 84.47 17 42 56 1921.2 -34.18 52.08

110.00 13 6 53 3253.71 -17.29 111.09 12.11 60.04 14 1 6 2653.7 -21.14 104.08

DIFFERENTIAL C4:RRECTIONS M|O-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2681 TRA -.3221TC3 -.5398 BAU .0718 SGT 987.0 $GR 256.2 SG3 3213.1 37 555.1 SR 194.783 1784.5

ROE .1013 RRA .0339 RC3 .2504 FAU .57036 RRT -.0142 RRF -.2979 RTF .0383 CRT .8707 CR3 -.7711CST -.3747

FOE 2.5903 FRA 7.4769 FC-54.8393 BSP 353 _ 971.4 R23 .28T4 R13 -.0386 LSA 1804.4 MSA 524.0 SSA 20.5

BOA .2866 9RA .3239 BC3 .5951FSP 11137 SG1 937.0 SG2 256.1THA 179.76 EL1 581.1 £L2 91.5 ALF 17.43

LAUNCH DATE NOV 11 1964 FLIGHT TIME 290.00 ARRIVAL DATE AUG Z8 1965

HELIOCEMTRIC CONIC

RL 148.09 LAL .DO

RP 224.02 LAP -.87

RC 258.380 GL 20.13

PLANET_ENTRIC CONIC

CS 6.983 VHL 2.997

LNCH AZMTH LN(H TIME

77.74 10 53 34

102.26 14 12 49

77.74 10 58 34

102.28 14 12 49

11D.00 17 0 52

110.00 13 7 41

DIFFERENTIAL CCRRECTXONS

TOE .2892 TRA -.2603

ROE .1061 RRA .0348

FDE 2.$480 FRA ?.8471

80[ .3081 BRA .2826

LAUNCH DATE NOV 11 1964

OlSTAHCE 855.916 EARTH TO MARS

LOL 48.64 YL 32,883 GAL -1.55 AZL 88.20 HCA 202.02 SMA 186.65 ECC .20828 INC 1.7979 vl 30.087

LOP 250.65 VP 21.767 GAP -3.36 AZP 91.67 TAL 350.96 TAp 192.98 RCA 147.77 APO 225.53 V2 24.548

GP .42 ZAL 99.42 ZAP 109.80 (78 178.63 ZAE 145.63 ETA 176.30 ZAC 88.21 ETC 258.29 CLP 109.80

DLA 30.66 RAL 158.82 RAD 6567.3 VEL 11.4t8 PTH 1.98 VRp 2.886 OPA 1.47 RAP 181.17 ECC 1.1478

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIRE PO CST T1R INJ 2 LAT IHJ 2 LONG

3678.76 -25.29 145.84 15.97 72.07 11 57 52 3078.8 -27.50 137.87

3047.2A -25.28 99.28 15.97 72.06 15 3 36 2447.2 -27.49 91.11

3678.78 -25.29 145.84 15.97 72.07 11 57 52 3078.8 -27.50 137.87

3047.24 -25.28 99.28 15.97 72.06 15 3 36 2447.Z -27.49 91.11

2522.17 -33.78 61.38 18.00 84.42 17 42 54 1922.2 -34.18 52.18

3251.84 -17.35 110.98 12.20 60.08 14 1 53 2651.8 -21.20 103.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.9767 6AU .1215 $GT 991.5 SGR 268.4 SG3 3280.4 ST 579.7 SR 204.5 SS 1808.7

RC3 .2632 FAU .58113 RRT -.0938 RRF -.2699 RTF .3353 CRT .9125 CRS -.7897 CST -_4593

FC-58.0090 BSP 889 SG8 1027.2 R23 .2571 R13 -.3372 LSA 1837.1 MSA 523.2 SSA 21.3

BC3 1.0116 FSP 11393 SGt 991.8 SG2 267.1 THA 178.43 EL1 609.5 EL2 79.5 ALF 18.14

FLIGHT TIN( 292.00 ARRIVAL DATE AUG 30 1985

EARTH TO MARS

203.10 SMA 186.57 ECC .20796 INC 1.8006 vl 30.087

350.91 TAp 194.01 RCA 147.77 APO 225.36 V2 24.590

143.46 ETA 176.52 ZkC 88.01 ETC 256.35 CLP 107.84

HELIOCENTRIC C_NIC DISTANCE 659.901

RL 148.09 LAL .DO LOt. 49.$4 VL 32.879 GAL -1.56 AZL 88.20 HCA

RP 223.63 LAp -.71 LOP 251.74 VP 21.808 GAP -3.61 AZP 91.66 TAL

RC 257.974 _ 20.18 GP .41ZAL 99.51 ZAP 107.84 ETS 178.67 ZAE

PLAN[TOCENTRIC CONIC

C3 8.964 VHL 2.994 OLA 30.67 flAL 158.94 RAO 6567.3 VEL 11.417 pTH 1.98 VHP 2.860 DPA 1.82 RAP 180.36 (CC 1.1475

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTN INJ TIRE PO CST TIM INJ 2 LAT INJ Z LONG

77.71 10 58 51 $678.99 -25.31 145.86 16.07 72.08 11 58 10

108.29 14 13 29 3046.24 -25.$0 99.21 16.07 72.06 15 4 16

77.71 10 56 51 3678.99 -25.31 145.86 16.07 72.08 tl 58 10

102.29 14 1329 3048.24 -25.30 99.21 16.07 72.06 15 4 16

110.00 17 I 11 2522.30 -33_79 61.39 18.09 84.42 17 43 14

110.00 13 8 19 $230.93 -17.38 110.93 IE.30 60.09 14 2 30

DIFFERENTIAL COtRECTIOJS NIO-COURSE EXECUTION ACCURACY

TOE .3120 TRA -.1955 TC3-1.4259 BAU .1741 SGT 1129.0 SGR 280.6 SG3 3342.8

RDE .1110 RRA .0358 RC3 .2761FAU .59142 flRT -.1547 RRF -.2933 RTF .5661

FOE 2.9825 FRA 7.7945 FC-57.1178 BW e 1988 St,8 1163.4 R23 .2025 R13 -.5681

BD( .3311 BRA .1988 BC3 1.4124 FSP 11600 SG1 1|29.9 $G2 277.0 THA 177.66

3079.0 -27.52 137.70

2446.2 -27.51 91.04

307g.0 -27.52 137.70

2446.2 -_7.51 R1.04

1922.3 -34.18 52.17

2650.9 -21.23 103.91

ORBIT DETERRINATION ACCURACY

ST $11.6 SR 213.7 SS 1828.7

CRT .9449 CR$ -.7665 C$T -.5348

LSA 1863.1 RSA 523.6 SSA 22.D

EL1 644.5 EL2 _G.4 ALF 18.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 149.09 LAL .OO

RP 223.24 LAp -.74

RC 259.547 GL 20.22

PLANETOCEHTRIC CONIC

C3 8.949 VHL 2.992

LNCH AZNTH LNCH TIME

77.73 10 57 34

102.27 14 13 $7

77.73 10 57 34

102.27 14 13 5T

110.00 17 1 53

110.00 13 8 48

FLIGHT TIM( 294.00 ARRIVAL DATE SEP 1 1965

DISTANCE 663.896

LOt. 48.64 VL 52.875 GAL -1.57 AZL 88.20 HCA

LOP 252.82 VP 21.849 GAP -3.86 AZP 91.64 TAL

GP .39 ZAL 99.62 Zkp |05.85 (75 178.71 ZAE

EARTH TO MARS

204.19 SMA 186.51 ECC .ZO77I INC 1.8031 Vl 30.087

350.84 TAp 195.05 RCA 147.77 APO 225.24 V2 2A.632

141.25 ETE 176.71 ZAC 87.60 ETC 256.41 CLP 105.95

DLA 30.66 RAL 159.08 RAD 6567.3 VEL 11.417 PTH I.g8 VHP 2,838 DPA 2.19 RAP 179.54 ECC 1.1475

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 L_T INJ 2 LON6

3678.26 -65.31 145.8| 16.19 72.09 11 58 52 3078.3 -27.52 137.64

3046.33 -25.30 99.22 16.19 72.08 15 4 43 2446.3 -27.51 91.05

3676.26 -25.31 145.6I 18.19 72.09 1| 58 52 3078.3 -27.52 137.64

3046.33 -25.30 99.22 16.19 72.08 15 4 43 2446.3 -27.51 91.05

2521.62 -33.78 61.33 18.21 84.45 17 43 55 1921.6 -34.18 52.11

3250.96 -17.38 110.93 12.42 60.09 14 2 59 2651.0 -21.23 105.91

DIFFERENTIAL CORRECTIONS MID-CQURSE EXECUTION ACCURACY

TDE .3351 TRA -.1287 7C3-1.8887 BAU .2289 SGT 1330.7 SG4R 292.8 SG3 3400.1

flOE .1158 RRA .0387 RC3 .2890 FAU .60112 RflT -.19S5 Rl_ -.2975 RTF .7175

FOE 2.6975 FRA 7.9264 FC-58.1513 8_P 3135 _ 1362.5 R23 .1527 R13 -.7191

BIDE .3545 BRA .1338 BC3 1.9|07 FSP ||765 $61 1338.0 64;2 288.8 THA 177.41

LAUNCH DATE NOV 11 1964 FLIGHT TIM( 296.00

HELIOCENTRIC COtIC DISTANCE 667.897

RL 148.09 LAL .DO LOL 48.64 VL 32,871 GAL -1.58 AZL 88.19 HCA 205.28 SMA 186.44 ECC .20748

tip 22R.85 LAP -.77 LOP 253.91VP 21.891 GAP -4.10 AZP 91.63 TAL 350.76 TAp 196.04 RCA 147.76

RC 261.100 GL 20.26 GP .38 ZAL 99.77 ZAP 105.85 ETS 178.75 ZAE 159.04 ETE 176.89 ZAC 87.59

PLAN(TQCENTRIC CONIC

C3 8.938 VHL 2.990 DLA 30.83 RAt. 1§8.26 RAD 8567.5 VEL 1J.416 PTH 1.98 VHP 2,819 DPA 2.56

LI_¢FI AZ14TH LNCH TIM( L-I TINE INJ LAT INJ I_G INJ RT ASC IffJ AZNTH INJ TIME PO CST TIM

77.79 10 58 45 3678.48 -25.30 145.87 16.54 72.12 12 D 1 3076.5

102.21 14 14 10 3047.8I -25.28 99.31 16.34 72.10 15 4 57 2447.6

77.79 10 59 45 3978.48 -25.30 14§.87 18.34 72.12 12 0 1 3076.5

102.61 I4 14 10 3047.61 -25.28 98.31 16.54 72.10 15 4 57 2447.6

110.00 17 2 58 6520.11 -33.79 61.22 I8.36 84.52 17 44 58 1920.1

110.00 13 9 7 3251.98 o17.35 110.99 12,58 60.07 14 3 19 2652.0

DIFFERENTIAL C_flECTION8 MID-COURSE EXECUTION ACCURACY

TOE .3565 I_A -.0863 TC3-E.3828 BAU .2870 $GT 1588,2 _ 304.8 $63 3444.9

ROE .1605 RRA .0378 RC3 .3017 FAU .90894 RRT -._092 RItF -._9T0 RTF .8092

FOE 2.7309 FRA 8.I099 FC-51.7902 BSP 4255 SG8 1815.2 R23 .1077 R13 -.8102

BOE ,3793 BRA .0?27 8C3 2.4018 F8P 12025 SGI 1587,8 $62 696.4 THA 177.38

ORBIT DETERNINATIC#i ACCURACY

ST 648.3 SR 223.1 SS 1831.8

CRT .9678 CRS -.7618 CST -.5979

LSA 1884.2 MSA 524.2 SSA 22.8

EL1 683.6 EL2 53.3 ALF 18.54

ARRIVAL DATE SEP 5 1965

EARTH TO MARS

INC 1.8052 V1 30.087

APO 225.13 V2 24.674

ETC 256.47 CLP 105.85

RAP 178.70 (CC 1.1471

INJ 2 LAT INJ 2 LONG

-27.50 157.50

-27.49 91.14

-27.50 137.50

-27.49 91.14

-34.18 52.00

-21.I9 103.97

ORBIT DETERMINATION ACCURACy

9T 685.6 SR 232.4 SS 1859.4

CRT .9821 CRS -.7599 CST -.6536

LSA 1925.9 MSA 521.6 SSA 23.6

EL1 722.9 EL2 41.5 ALF 18.47

LAUNCH OATE NOV 11 1964 FLIGHT TIN( 298.00 ARRIVAL BATE SEP 5 1965

HELIOCENTRIC CONIC DISTANCE 671.911

RL 148.09 LAL .OO LOt. 48.64 VL 32.868 GAL -1.60 AZL 88.19 HCA

RP 222.47 LAp -.80 LOP 255.00 VP 21.953 GAP -4.33 AZP 91.62 TAL 350.66 TAp 197.04 RCA 147.75

RC 262.633 GL 20.29 GP .37 ZAL 99.94 ZAP 101,83 ETS 178.79 ZAE 156.80 ETE 177.05 ZAC 87.38

PLANETOCENTRIC CONIC

C3 8.929 VNL 2.988 DLA 30.60 RAL 159.46 RAD 6567.3 VEL 11.416 PTH 1.98 VHP 2.804 DPA 2.95

LNCH AZMTH LNCH TIME- L-I TIM( INJ LAT ZNJ LON6 IflJ RT ASC INJ AZHTH INJ TIME PO CST TIM

77.90 11 O 18 3673.90 -25.27 145.47 16.52 72.15 16 1 52 3073.9

102.10 14 14 11 3049.84 -25.26 99.47 16.51 72.15 15 5 1 2449.8

77.90 11 0 18 3673.90 -25.67 145.47 16.52 72.15 12 1 32 3073.9

102.10 14 14 11 3049.84 -25.26 99.47 16.51 72.13 15 5 1 2449.8

110.00 17 4 22 2517.89 -33.81 61.05 16.53 84.62 17 46 20 1917.9

110.00 13 9 17 3253.85 -17.28 111.10 t2.72 60.04 14 3 31 2653.8

EARTH TO MARS

206.37 8NA 186.39 ECC .20728 INC 1.8074 Vl 30.087

Apo 225.02 VZ 24.716

(TC 256.54 CLP 101.83

RAP 177.85 ECC 1.1470

INJ 2 LAT INJ 2 LONG

-27.47 157.50

-27.46 91.50

-27.47 157.30

-27.46 91.30

-34.18 51.82

-21.14 104.09

DIFFERENTIAL C(:RRECTION6

TOE .5815 TRA .0104 TC3-2.8653 8AU ,3441

ROE .1253 RRA .0386 RC3 .3144 FAD .61570

FDE 2.7045 FRA 8.1649 FC-59.6944 8SP 5493

6DE .4016 6RA .0399 BC3 2.8825 FSP 12060

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .DO

RP 222.08 LAp -.63

RC 264.145 GL 20.32

PLAN(TOCENTRIC CONIC

C3 6.925 VHL 2.987

LNCH AZMTH LNCH TIM(

78.05 11 2 19

101.95 14 13 58

78.05 11 2 19

101.95 14 13 58

110.00 17 9 9

110.00 13 9 16

HID-COURSE EXECUTI_4 ACCURACY

SGT 1892.3 SGR 316.9 963 3490.5

RRT -.2459 RRF -.3039 RTF .8680

$68 1888.! R23 .0889 RI3 -.8687

SGI 1883.9 $62 307.1 THA 177.58

FLIGHT TIM( 300.00

OI8TANCE 675.93|

LOL 48.64 VL 32.865 GAL -1.62 A_. 86.19 HCA 207.47 SNA 186.34 ECC .20711

LOP 256.I0 _p 21.976 GAP -4.56 AZP 91.61 TAL 350.55 TAp 198.03 RCA 147.75

• 36 ZAL 100.I4 ZAP 99.80 (T5 178.83 zAE 134.55 ETE 177.20 ZAC 87.18

DLA 30.54 RAL 159.98 RAD 6567.3 VEL 11.4t6 PTH 1.98 VHp 2.792 DpA 3.30

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

3670.22 -65.23 145.18 16.72 72.19 12 3 29 3070.2

3053.30 -25.21 99.71 16.71 72.17 IS 4 51 2453.3

3970.22 -25.23 145.18 16.72 72.19 12 3 29 3070.2

3053.30 025.11 99.71 16.71 72.17 15 4 51 2453.3

2514.87 -33.83 60.81 18.73 84.76 17 48 4 1914.9

3256.85 -17.19 111.26 12.90 59.99 14 3 55 2656.7

DIFFERENTIAL CCRRECTION6

TOE .4046 TRA .08£8 TC3-5.3704 BAU .4040

ROE .1301RRA .0395 RC3 .3887 FAU .82082

FOE 2.6899 FRA 8.3059 FC-90.2238 86P 6719

BDE .4252 BRA .0918 BC3 3.3892 FSP 12163

ORBIT DETERMINATION ACCURACY

ST 733.4 SR 241.8 SS 1844.2

CRT .9909 CRS -.7505 CST -.6961

LSA 1928.9 MSA 525.6 SSA 24.2

EL1 771.6 EL2 30.9 ALF 18.12

ARRIVAL DATE SEP 7 1965

EARTH TO MARS

INC 1.8094 vl 30.087

APO 224.93 V2 24.758

ETC 256.62 CLP 99.80

MIO-COURSE EXECUTION ACCURACY

SGT 2168.1 SGR 328.8 SG3 3523.9

RRT -.2571 RRF -.3063 RTF .9041

S_ 2190.9 R23 .0712 R13 -.9046

SGI 2187.8 3G2 31?.5 THA 177.72

RAP 177.01ECC 1.1469

INJ 2 LAT INJ 2 LONG

-27.42 137.01

-27.41 91.55

-27.42 137.01

-27.41 91.55

-34.18 51.59

-21.05 104.26

ORBIT DETERMINATION ACCURACY

ST 780.7 SR 251.0 SS 1846.1

CRT .9943 CRS -.7432 CST -.7327

L8A 1949.9 MSA 527.0 SSA 24.9

EL1 819.7 EL2 IS.4 ALF 1?.74
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 11 19Q4

HELIOCENTRIC C(_41C

RL 148.09 LAL .DO LOt.

RP 221.70 LAP -.87 LOP 257.20 VP 22.0t9 GAP -4.79

RC 265.639 GL 20.54 GP .35 ZAL 100.36 ZAP 97.78

PLANETOCENTRIC CONIC

C3 8.923 VHL 2.98? OLA 30.4? RAL 159.93 RAO 6567.3

LNCH AZMTH LNCH TIRE L-1 TIME INJ LAT INJ LONG

?8.25 11 4 45 3685.64 -25.17 144.82

101.75 14 13 32 3057.82 -25.16 100.03

78.25 11 4 45 3665.64 -25.17 144.82

101.75 14 13 32 3057.82 -25.16 100.03

110.00 17 6 17 2511.12 -33.85 60.52

110.00 13 9 11 3280.34 -17.06 111.47

FLIGHT TIM( 302.00 ARRIVAL DATE SEP 9 1965

DISTANCE 679.960 EARTH TO MARS

48.64 VL 32.863 GAL -t.64 AZL 88.t9 HCA 208.57 8MA 186.30 ECC .20898 INC 1.8112 vl 50.087

AZP 91.59 TAL 350.43 TAP 199.00 RCA 147.74 APO 224.85 V2 24.799

[TS 178.87 ZAE 132.30 ETE 177.34 ZAC 86.97 ETC 256.69 CLP 97.78

VEL 11.415 PTH 1.98 VHP 2.783 DPA 3.68 RAP 176.16 ECC 1.1468

|NJ RT A$C |NJ AZNTH |NJ TIME PO CST T|N |NJ 2 LAT |NJ 2 LONG

16.95 72.23 12 5 51 3065.6 -27.36 136.65

16.94 72.22 15 4 30 2457.8 -27.35 91.87

16.95 72.23 12 5 51 3065.6 -27.36 136.65

16.94 72.22 15 4 30 2457.8 -27.35 91.87

18.96 84.93 17 50 8 1911.1 -34.18 51.29

13.10 59.92 14 3 31 2660.3 -2D.93 104.48

DIFFERENTIAL CORRECTIONS

TOE .4279 "IRA .1581 TC3-3.8621 BAU .4649

ROE .1349 flflA .04D5 RC3 .$388 FAU .6245§

FOE 2.GGID FRA 8.4096 FC-SO.5957 8SP 7967

ROE .4487 BRA .1852 8CS 3.8969 FSP 12232

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CGNIC

RL 148.09 LAL .DO

RP 221.32 LAP -.90

RC 267.114 GL 20.36

PLAN[TOCENTRIC C(_lIC

C3 8.925 VHL 2.987

LNCH AZMTH LNCH TIME

78.50 11 7 42

101.50 14 12 48

78.50 11 7 42

101.50 14 12 49

110.00 17 10 45

110.00 13 9 55

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G71_1,85.3 _R 340.5 SG3 3548.6 ST 830.5 SR 260.1 SS 1843.3

RRT -.2661RRF -.3086 RTF .9281 CRT .9940 CRS -.7349 CST -.7631

$G8 2508.5 823 .0594 R13 -.9284 LSA 1968.5 NSA 528.5 SSA 25.6

SG1 2487.0 SG2 328.0 ?HA 177.87 ELi 869.9 EL2 27.2 ALF 17.31

FLIGHT TIM( 304.00

LOt. 48.64 VL 52.861 GAL -1.66

LOP 258.31 VP 22.063 GAP -5.01

GP .54 ZAL 100.61 zAP 95.75

ARRIVAL DATE SEP 11 1955

DISTANCE 683.998 EARTH TO MARS

AZL 88.19 HCA 209.68 SNA 186.26 [CC .20687 INC 1_6130 vl 30.087

AZP 91.58 TAL 550.29 TAP 199.97 RCA 147.73 APO 224.79 V2 24.841

ETS 178.91 ZAE 130.04 ETE 177.47 ZAC 86.76 ETC 256.77 CLP 95.75

DLA 30.38 RAL 160.21 RAD 6567.5

L-I TINS INJ LAT INJ LGNG

3659.85 -25.10 144.56

5053.70 -25.09 100.44

3659.85 -25.10 144.36

SQ65.70 -25.09 100.44

2506.65 -33.88 60.16

3264.89 -16.91 111.73

DIFFERENTIAL COERECT|ON8

TOE .4505 TRA .2550 TC3-4.4004 8AU .$2GT

ROE .1398 8RA .0415 RCS .3501FAU .62666

FOE 2.$199 FRA 8.$110 FC-SO.7889 BRP 9216

ROE .4716 8RA .2386 BCS 4.4145 FSP 12294

V(L 11.416 PTH 1.98 VHP 2.778 DpA 4.05 RAP 175.31 ECC 1.1469

|NJ RT ASC INJ AZNTN ]NJ TIME PC) CST TIN INJ2 LAT INJ 2 LONG

17.20 72.29 12 8 42 3059.8 -27.28 136.20

17.20 72.29 15 3 52 2463.7 -27.26 92.28

17.20 72.29 12 8 42 3059.8 -27.28 136.20

IT.SO 72.29 15 3 52 2463.7 -27.2*8 92.28

19.21 85.13 17 52 32 1906.7 -34.18 50.9A

13.31 59.84 14 3 20 2664.9 -20.79 104.75

MID-COUSSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2816.4 _ 352.1 SG5 3565.0 ST 881.6 SR 269.3 SS 1838.4

flRT -.2727 W -.510| 8TF .9442 CRT .9907 CRS -.7253 CST -.7874

S_ 2858.5 RE5 .0508 815 -.9444 LSA 1986.6 NSA 530.9 SSA 26.2

SGI 2818.0 _ 558.6 ?HA 178.02 EL1 921.1 ELI 35.0 ALF 16.86

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .OO

RP 220.94 LAP -.Q3

RC 268.570 GL 20.57

PLANETOCENTRIC CONIC

C3 8.930 VNL 2.988

LNCH AZI4TH LNCH TIN(

78.80 11 11 ?

101.20 %4 11 48

78.80 11 11 ?

101.20 14 11 A8

110.00 17 13 33

110.00 13 8 33

FLIGHT TINS 306.00 ARRIVAL DATE SEP 15 1965

DISTANCE 688.045 EARTH TO MARS

LOL 48.64 VL 32.859 GAL -1.68 AZL 86.19 HCA 210.79 SMA 186.23 ECC .20680 INC 1.8145 vl 30.087

LOP 259_42 VP 22.107 GAP -5.23 AZP 91.56 TAL 550.14 TAP 200.95 RCA 147.72 APO 224.74 V2 24.885

GP .53 ZAL 100.89 ZAP 93.72 [TS 178.95 ZAE 127.78 (TE 177.59 ZAC 66.56 ETC 256.85 CLP 93.72

DLA 30.28 8AL 160.52 RAD 6567.$ VEL 11.416 pTH 1.98 VHP 2.776 DPA 4.42 RAP 174.47 ECC 1.1470

L-Z ?|ME |NJ LAT |NJ LONG |NJ 87 ASC |NJ AZMTH XNJ ?|ME PO CST T|M INJ 2 LAT |NJ 2 LONG

3652.93 -25.02 143.81 17.49 72.35 12 12 0 3052.9 -27.19 135.65

3070.84 -25.01 100.95 17.48 72.34 15 2 59 2470.8 -27.18 92.79

$652.93 -25.02 143.81 17.49 72.35 12 12 0 3052.9 -27.19 135.65

5070.84 -25.01 100.95 17.48 72.34 15 2 59 2470.8 -27.18 92.79

2501.50 -33.91 59.78 19.49 85.37 17 55 15 1901.5 -34.18 50.54

3270.27 -16.72 112.04 13.$5 59.74 14 3 3 2670.3 -20.62 105.08

DIFFERENTIAL CCRRECTIONS MID-COORS| EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4717 TRA .3141 TC3-4.9250 BAU . 5895 SGT 3156.2 SGR 563.6 SG3 3573.6 ST 932.5 SR 278.4 SS 1826.3

ROE .1444 RRA .0426 RC3 .3612 FAU .62791 RRT -.2779 8RF -.5120 RTF .9357 CRT .9652 CRS -.7140 CST -.8070

FOE 2.5585 FRA 6.5067 FC-60.8625 BSP 20484 SG8 3177.1 825 .0449 R15 -.9559 LSA 1999.3 MSA 533.3 SSA 26.8

ROE .4933 BRA .3169 8C3 4.9563 FSP 12282 SGI 5157.8 SG2 549.1 "[HA 178.14 EL1 972.1 EL2 45.7 ALF 16.43

LAUNCH DATE NOV 11 1964 FLIGHT TINS 308.00 ARRIVAL DATE SEP 15 1965

HELIOCENTRIC CONIC DISTANCE 692.096 EARTH TO MARS

RL 148.09 LAL .00 LOt. 48.64 VL 52.857 GAL -1.71AZL 88.18 HCA 211.90 SNA 186.20 ECC .20676 INC 1.8159 Vl 30.087

tip 220.$6 LAP -.96 LOP 260.53 vP 22.151 GAP -$.44 AZP 91.54 TAL 549.97 TAP 201.87 RCA 147.70 Also 224.70 v2 24.924

RC 270.009 r,,L 20.37 GP .52 ZAL 101.20 ZAP 91.71 ETS 178.98 ZAE 125.$4 ETE 177.70 ZAC 86.36 £TC 256.94 CLP 91.71

PLANETOC_qTRIC CONIC

C3 6.939 VHL 2.990 DLA 30.16 RAt. 160.85 SAD 6567.5 V(L 11.416 PTH 1.96 VHP 2.778 DPA 4.78 RAP 173.64 ECC 1.1471

LNCH AZMTH INCH TIN( L-I TIME INJ LAT INJ I,_NG INJ 8T ASC [NJ AZMTH |NJ T|NE PO CST TIN |NJ 2 LAT INJ 2 LONG

79.15 11 15 6 $644.69 -24.92 143.18 17.80 72.45 12 15 50 3044.7 -27.06 135.01

100.85 14 1028 5079.47 -24.91 101.56 17.79 72.41 15 I 46 2479.5 -27.08 93.41

1q).15 11 15 6 5644.69 -24.92 143.16 17.80 72.45 12 15 50 3044.7 -27.06 135.01

100.85 14 10 28 5079.47 -24.91 101.56 17.79 72.41 15 1 48 2479.$ -27.08 93.41

110.00 17 16 41 2493.63 -35.44 59.52 19.80 85.65 17 58 17 1895.7 -34.17 50.08

110.00 15 9 3 3276.51 -16.51 112.59 15.81 59.63 14 2 59 2676.5 -20.42 105.45

DIFFERENTIAL C_RR(CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4930 TRA .3969 TC3-5.4466 8AU .6524 _T 5505.4 Sr,4t 374.5 SG3 3566.1 ST 985.8 SR 287.3 SS 1637.8

RDE .1491 RflA .0456 RC3 .5715 FAU .62415 RRT -.2806 RRF -.3081RTF .9636 CRT .9780 CRS -.7077 CST -.8281

FOE 2.5495 FflA 8.7166 FC-60.4465 BmP 11777 $68 5525.4 R25 .0365 R15 -.9637 LSA 2036.9 NSA 531.2 SSA 27.5

BOE .$150 BRA .3993 BC3 5.4593 FSP 12592 SG1 5505.0 SG2 559.3 THA 178.26 EL1 1025.1 EL2 57.7 ALF 15.96
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .00

RP 220.18 LAP -.99

RC 271.430 GL 20.57

PLAN(TOCENTR|C CONIC

C3 8.952 VHL 2.992

LNCH AZNTH LNCH TIME

T9.58 11 19 37

100.44 14 8 48

79.58 11 19 37

100.44 14 8 48

110.00 17 20 7

110.00 13 7 27

FLIGHT TIM( 310.00 ARRIVAL DATE SEp 17 1985

DISTANCE 698.158 EARTH TO MARS

LOL 48.64 VL 52.85G GAL -1.74 AZL 88.18 HCA 213.01 SMA |88.18 ECC .20874 INC 1.8175 Vl 30.087

LOP 261,84 VP 22,198 GAP -5,65 AZP 91.52 TAL 349,79 TAp 202,81 RCA 147.69 APO 224,67 V2 24,965

GP .31 ZAL 101.53 ZAP 89.T1 ETS 178.02 ZA[ 123.29 ETE 177.81 ZAC 86.17 (TC 257.02 CLP 89.71

OLA 30,03 RAL 181,20 RAD 6587,3 VEL 11.417 PTH 1,98 VHP 2,783 DPA 5,14 RAP 172,83 (CC 1.1A73

L-I TIME INJ LAT INJ LQNG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3635,05 -24,81 142,41 18,13 72,51 12 20 12 3035,1 -26,86 134.26

3089,65 -24,79 102,28 18.13 72,49 15 0 16 2469,6 -26,95 94.13

3635.05 -24.81 142.41 18.13 72.51 12 20 12 3035.1 -28.98 134.26

3089.65 -24.79 102.28 18.13 72.49 15 0 16 2489.6 -26.95 94.13

2489.23 -33.97 58.82 20.13 85.93 18 1 36 1889.2 -34;16 49.58

3283,47 -16,27 112,79 14,08 59,51 14 2 10 2683,5 -20.19 105,87

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5123 TRA .4804 TC3-5.98G3 8AU .7155 $GT 3852.0 SGR 385.7 $83 3580.2 ST 1037.1 SIR 296.3 83 1809.8

ROE .1539 RRA .0448 RC3 .3813 FAU .62345 RRT -.2826 RI_ -.3108 RTF .8699 CRT .9694 CR3 -.6910 CST -.8386

FOE 8.4385 FRA 8.7478 FC-60.8945 BSP 13050 SG8 387|.Z RZ3 .03S4 R13 -.9700 LSA 2037.0 MSA 537.3 SSA 27.9

608 .8349 BRA .4988 8C3 $.9795 FSP 12293 SG! 3853.5 SG2 369,8 THA t78.36 EL1 1076.3 EL2 70.1ALF 15.55

LAUNCM DATE NOV 11 1964 FLIGHT TIN( 312.00 ARRIVAL DATE 3EP 19 1965

HELIOCENTRIC CONIC DISTANCE TO0,ZZ9 EARTH TO MARS

RL 148,09 LAL .00 LOt. 48,64 VL 32,855 GAL -1,78 AZL 88,18 HCA 214j13 SMA 186,16 ECC .20676 INC 1.8188 vl 30.087

RP 219,81 LAp -1,02 LOP 262,76 VP 22,241 GAP -5,66 AZP 91,51 TAL 349,60 TAp 203,73 RCA 147.87 APO 2,_4,66 VZ 25,006

RC 272.833 GL 20,37 GP ,30 ZAL 101,89 ZAP 87,78 ETS 179,05 ZNE 121,07 ET( 177,91ZAC 85,98 ETC 257.11CLP 87,72

PLANETOCENTRIC CONIC

C3 8,968 VHL 2,995 OLA 29,88 RAL 161,58 RAD 9567,3 VEL |1,417 PTH 1,96 VHp 2,790 DpA 5,49 RAP 172,03 ECC 1.1476

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

80.04 11 84 45 3623.84 -24.88 141.53 18.50 ?Z.60 12 25 9 3023.8 -26.83 133.39

99.96 14 8 40 3101.55 -24.6? 103,12 18,49 72.58 14 58 21 2501,6 -26,82 94.98

100,00 14 14 17 3077,21 -25,14 101,47 18,65 ?3,28 15 5 34 2477,2 -27,19 93.27

100.00 13 59 49 3123.42 -2A.20 104.58 18.33 71.90 14 51 52 2523.4 -26.45 96.50

110.00 17 23 50 2482.19 -34.00 58.28 20.49 86_25 18 5 12 1882.2 -34.15 49.03

110.00 13 8 45 3291.20 -19.00 113.23 14.38 59.38 14 I 36 2691.2 -19.94 106.33

DIFFERENTIAL C.4_flECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE ,5294 TRA ,5859 TC3-8,4982 BAU ,7791 SGT 4204,4 SGR 396,6 883 3544,1 ST 1086,1 99 305.3 83 1784.9

ROE .1587 RRA .0480 RC3 .3907 FAU .62060 flRT -.2847 RI_ r -.3120 RTF .9747 CRT .9585 CRS -.6742 CST -.8480

FOE 2,3309 FflA 8,7779 FC-58,9100 88P 14314 _ 4223,0 R23 ,0336 913 -,9748 LSA 2040,7 MSA 541,9 SSA 28,4

BOE .5528 8RA .5878 BC3 9.4879 FSIP 12175 SGI 4205.9 SG2 380.0 THA 178.45 EL1 1125.2 EL2 85.0 ALF 15.18

LAUNCH DATE NOV 11 1964 FLIGHT TIM( 314.00 ARRIVAL DATE SEP 21 1965

HELIOCENTRIC CONIC

RL 148.09 LAL .00

RP 219.44 LAp -1.05

RC 274.220 GL 20.38

PLANETOCENTRIC CONIC

C3 8.986 VHL 2.998

LNCH AZ14TH LNCH TIME

80,60 11 30 38

99.,40 14 4 0

100.00 14 36 3

100.00 13 41 17

110.00 1T 27 51

110.00 13 5 58

OTSTAHC( 704,508

LOL 48,64 VL 32,855 GAL -1,81 AZL 88,18 HCA

LOP 263,89 VP 22,288 GAP -8,06 AZP 91,49 TAL

GP ,29 ZAL 102,28 ZAP 85,75 ET5 IT9,Og ZAE

EARTH TO MARS

215,26 SMA 186.15 ECC ,20681 INC 1.8201 vl 30.087

349,39 TAp 204,65 RCA 1A7,68 APO 224.65 V2 25.047

118.86 ET( 178.00 ZAC 85.80 ETC 257.20 CLP 85.75

OLA 29,71RAL 161,98 RAO 8587,3 VEL 11,418 PTH 1,98 VHP 2.801DPA 5,82 RAP 171,25 ECC 1,1479

L-I T|flE lNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

3610,64 -24,54 140,50 18,89 72,89 12 30 48 3010,6 -26,87 132,37

_11_,9_ -24,53 104,11 18,88 72,88 14 55 56 2515,6 -28,88 85,98

3013,22 -26,32 97,08 19,45 75,30 15 26 18 2413,2 -28.09 88,72

3188,27 -22,78 108,66 18,23 70,09 14 34 25 2588,3 -25,27 100,96

2474,58 -34,03 57,68 Z0,87 86,60 18 9 5 1874,6 -34,13 48,44

3299,68 -15,71 113,71 14,T0 59,24 14 0 58 2699,7 -19,67 106,85

DIFFERENTIAL CORRECTIONS

TOE .5450 TRA .8540 TC3-7.0015 BAU .8427

ROE .1835 RRA .0473 RC3 .3993 FAU .6t562

FOE 2.2241 FRA 8.8074 FC-59.2957 8SP 15575

BD( .5690 BRA ,6557 BC3 7,0128 FSP 12059

MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4558,5 SGR 407,2 SG3 3517,8 ST 1134,4 SR 314.Z SS 1762,3

RRT -.2855 RRF o.3117 RTF .9783 CRT .9485 CRS -.6567 CST -.8581

4576,7 923 ,0317 913 -,9784 LSA 2047,5 MSA 548,2 8SA 28.8

SGI 4560,0 SG2 390,2 THA 178.53 ELI 1175,2 EL2 96,2 ALF 14,82

LAUNCH DATE NOV 11 1964 FLIGHT TIN( 316.00 ARRIVAL DATE SEP 23 1985

HELIOCENTRIC CONIC

RL 149.09 LAL .00

RP 219.07 LAP -1.09

RC 275.589 GL 20.34

FLAN[TOCENTR I C _-_NIC

C3 9,012 VIAL 3.D02

LNCH AZNTH LNCH TIME

81,24 11 37 19

99,78 14 O 44

100.00 14 49 17

100.00 13 31 28

110.00 17 32 8

110.00 13 5 8

DIFFERENTIAL CORRECTIONS

TOE .5599 TRA .7448

ROE .1894 RRA .0499

FOE 2.1088 FRA 8.8253

BOE .5838 BRA .7484

DISTANCE 708,394 EARTH TO MARS

LOL 48.94 VL 32,854 GAL -1.85 AZL 88,18 MCA 216.39 SI4A 186.15 ECC .20688 INC 1.8213 vl 30.087

LOP 295,02 VP 22,331 GAP -8,28 AZP 21,47 TAL 349,17 TAp 205,55 RCA 147,64 APO 224,66 V2 25.088

GP .28 ZAL t02.T0 ZAP 83.81 ETS t79.12 ZAE 1t6.67 ETE 178.09 ZAC 85.62 ETC 257.28 CLP 85.81

DLA 29,53 RAL 192,41 RAD 8567,3 VEL 11,419 PTH 1,98 VHP 2,816 DPA 6,15 RAP 170,50 ECC 1,1483

L-I TIM( INJ LAT INJ LGNG INJ RT ASC INJ AZ14TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

3595,21 -24,38 138,30 19,30 72,80 12 37 15 2995,2 -26.51 131,18

3132,08 024,3? 105,28 19,30 72,78 14 52 56 2532,1 -26,50 97,16

2876.77 -26.93 94.54 _0,08 76.51 15 38 53 2376.8 -28.52 88.10

3225.78 -21.87 111.29 18.36 69.10 14 25 14 2625;8 -24.52 103.49

2488.43 -34.06 37.05 21.28 86,97 18 15 14 1866.4 -_4.11 47.80

3308,88 -15,39 114,25 15,04 59,09 14 0 15 2708,9 -19,57 107.36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC5-7,5073 8AU ,9059 SGT 491t,8 SCA 417,6 883 3483,4 ST 1181.4 SR 323,0 98 1737,9

RC3 .4073 FAU .60920 RRT -.2854 RRF °.3110 RTF .9812 CRT .9364 CRS -.6375 CST -.8628

FC-88,5197 8SP 18839 _ 4929,3 923 ,0303 913 -,9812 LSA 2053,3 NSA 550,9 3SA 29,2

BC3 7.5183 Flip 11924 S¢;1 4913,0 $82 400,1 THA 178.60 EL1 1219.9 EL2 109.8 ALF 14.48
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT[ NOV 11 1964

HELIOC(NYRI C CONIC

RL 149.09 LAL .00

RP 219.70 LAP -1.11

RC 278.940 GL 2'0.32

PLANETOCENTR | C CONIC

C3 9.041 VML 3.007

LNCH AZ14TH LNCM TIRE

82.00 11 45 Z

98.00 15 56 58

100.00 15 0 35

tO0.O0 13 23 47

110.00 17 38 41

110.00 13 4 10

FLIGHT TIN[ 316.00 ARRIYA_ OAT[ SEP ZS 1965

DISTANCE 712.487 EARTH TO MARS

LOL 49.64 VL 31.854 GAL -1.89 AZL 88.18 HCA 217.52 SMA 188.15 ECC .20698 INC 1.82'2'4 VI 30.OR7

LOP 2'86.15 VP 22.37G GAP -6.48 AZP 91.45 TAL 548.93 TAP 2'08.45 RCA 147.62 APO 2'2'4.$8 VE' 2'5.12'9

;p .27 ZAL 108.14 ZAP 81.89 ETS ITS.IS ZAE 114.50 ETE 179.17 ZAC 85.45 ETC 2'57.37 CLP 81.R9

DLA 2'9.34 RAL 182'.87 RAD 8567.3 VEL 11.421 PTH 1.98 VHP Z.835 DPA 8.46 RAP 169.77 ECC 1.1488

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2' LAT INJ 2' LONG

$579,90 -2'4.11 137.99 19.74 72'.91 12' 44 39 2'976.9 -2'8.32" 119.77

3151.60 -Z4.ZO 108.87 19.74 71.90 14 49 tO 2551.6 -18.$2' 99.55

2'948.78 -2'7.39 92.43 2'0.68 77.53 15 49 42' 2'346.8 -2'8.83 83.92

3259.99 -21.10 113.19 18.56 68.32' 14 19 4 2'657.0 -2'5.86 105.57

2'457.79 -34.09 56.38 2'1.71 67.37 18 17 39 1857.8 -34.08 47.13

3518.72 -15.04 114.79 15,40 58.94 13 59 29 2718.7 -19,05 107.96

DIFFERENTIAL Q_RREcTIoN9 HID-COURSE EXECUTION ACCURACY OR21T DETERMINATION ACCURACY

TDE .5899 TRA .8974 TC3-8.0037 RAU ,9687 $GT 52'62.7 SGR 427,8 SG3 3443.2 ST 12'2'5.5 SR 351.$ 8S 1711.2'

ROE .1752' MMA .0499 tiC3 .4146 FAU .60192 RRT -.2850 RRF -.3102 flTF .9835 CRT .9232' CMS -.6160 CST -.8675

FOE 1.982'8 FRA 8.8292' FC-ST.6400 BSP 18078 SG8 5280.1 R25 .0294 R15 -.9895 LSA 2056.7 HSA 556.2 SSA 29.5

BOG .5957 8RA .8589 9C8 8.0145 FSP 21751 SGI 5264.1 $62 4|0.0 THA 178.66 £L1 1263.6 EL2 12'3.7 ALF 14.17

LAUNCH OAT( NOV 11 1884 FLIGHT TIN[ 320.00 ARRIVAL DATE SEP 2'7 1965

(ARTN TO MARS

218.65 SNA 186.15 [CC .20712 INC 1.8255 Vl $0.087

348.68 TAp 207.35 RCA 147.60 AI_) 2'2'4.71 rE' 2'5.168

112.37 ETE 178.25 ZAC 85.29 ETC 257.45 CLP 80.00

HELIOCENTRIC C_41C DISTANCE 716.589

RL 149.09 LAL .00 LOL 48.84 VL 32.854 GAL -1.94 AZL 88.18 HCA

RP 218.$4 LAP -1.14 L(_ 2'87.28 VP 22.422 GAP -G.G5 AZ1P 91.42 TAL

MC 2'79.275 f,4. 20.30 SiP .2'6 2'At. 103,80 ZAP 80.00 [76 17R.19 ZAE

PLAN(TOCENTRIC CONIC

C3 9.073 VHL 3.012' DLA 2'9.12' RAL I63.34 RAO 6587.3 VEL 11,4_2 PTH 1.96 VHP 2.653 OpA 8.76 RAP 189.08 ECC 1.1495

LNCH AZI4TH LNCH TINS L-I TIM( INJ LAT INJ lONG INJ RT A$C INJ AZNTH |NJ TIN(

62'.89 11 54 4 3854.87 -24,03 136.19 20.21 73.03 12 53 19

97.11 15 51 2'5 5175,22 -24.02 108.35 20.21 75,02 14 44 20

100.00 15 10 58 L_919.97 -27.77 90.53 21.2'7 78.46 15 59 39

100.00 13 17 11 3285.15 -20.38 |15.07 18.81 67.65 14 11 56

110.00 17 41 29 2448.64 -34.12 55.66 22.16 87,7R 16 22 10

110.00 13 3 10 3529.25 -14.67 115.38 15.72 50.77 13 58 59

DIFFERENTIAL CCRRECTI(_i9 GIG-COURSE EXECUTION ACCURACY

TOE .5794 TMA .R550 TC3-8.4877 BAU 1.0508 $GT 5611.4 SGR 437.9 SG3 3393.6

ROE .1781 flRA .0513 RC5 .4212 FAU .59282 RRT -.2830 RRF -.3085 RTF .9853

FOE 1.GSSG FRA G.8|57 FC-58.5544 8mP IR51R SCM 5628.4 R23 ,0285 R13 -.9853

BOG .6082' BMA .9944 8C3 R.4982 FSP 11582 561 SG12.R $62 419.7 THA 170.72

PO CST TIN INJ 2 LAT INJ Z LONG

2954.7 -26.12' 12'8.08

2'575.2 -26.12' 100.24

2520.0 -29.08 61.97

2'685.2' -2"5.2"4 107.44

1848.6 -34.05 46.42'

2'729.2 -18.70 108.58

ORBIT DETERMINATION ACCURACY

ST 1268.7 SR $40.5 SS 1584.4

CRT .9088 CRS -.5930 CST -.8715

LSA 2080.6 NSA 561.8 SSA 2'9.8

ELI 1308.3 EL2' 137.9 ALF 13.87

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL ,00

RP 217.98 LAP -1.17

RC 279.588 GL 2'0.27

PLANEYOCENTMIC CONIC

CS 9.110 YHL S.018

LNCH AZMTH LNCH TIME

84.00 12 4 58

96.00 15 44 30

100.00 15 2'0 55

100.00 13 11 18

110.00 17 48 $1

110.00 13 2 7

FLIGHT TIM( 522.00 ARRIVAL OAT( SEP 29 1995

DISTANCE 720.897 EARTH TO MARS

LOL 48.64 VL $2'.855 GAL -1.98 AZL 88.18 HCA 219.79 SMA 166.16 ECC .20728 INC 1.8245 vl 30.087

LOP 268.42 VP 22.487 GAP -8.83 AZP 91.40 TAL 548.41 TAp 2'08.20 RCA 147.57 APO 224.74 V2 25.208

GP .26 ZAL 104.10 ZAP 70.15 ET8 179.20 ZAE 110.25 ETE 178.55 ZAC 85.14 (TC 257.54 CLP 78.15

OLA 28.89 RAL 165.84 MAD 6567.3 VEL 11.424 PTH 1.98 VHP 2.876 DPA 7.04 RAP 168.41 (CC 1.1499

L-I TIME IHJ LAT IN3 LOHG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3525.76 -23.85 134.06 20.71 73.16 13 3 45 L_28.8 -2'5.91 125.97

3204.71 -23.82 110.46 20.71 73.14 14 37 54 2'604.7 -2'5.90 102.35

2895.10 -28.09 88.75 2'1.87 79.34 16 9 8 2295.1 -29.2'8 80.15

3511.59 -19,69 116.73 19.10 67.04 14 8 2'8 2'711.6 -2'2.65 109.17

2459.08 -34.14 54.92 22.64 88.23 18 2'7 10 1839.1 -34.01 45.67

3340.40 -14.28 116.00 16.19 56.61 13 57 47 2740.4 -18.33 109.2'3

DIFFERENTIAL CGRMECTI(_I8

TOE .ROSS TRA 1.0501 TC3-0.9609 BAU 1.0926

ROE .1850 RMA .0528 RC3 .42'73 FAU .58513

FOE 1.7145 FflA 8.8038 FC-55.4142' 8SP 20520

BOG .6155 BRA 1.0315 BC3 0.9711 FSP 11366

LAUNCH DATE NOV 11 1964

HELIOCENTRIC C_NIC

RL 148.09 LAL .00

RP 2'17.62' LAp -1,20

RC 2'80.887 GL 2'0.2'8

PLAN(TOCENTRIC CONIC

C3 9.152' VHL 3.025

LNCH AZMTH LNCH TIM(

85.46 12' 18 S8

94.54 13 $4 40

100.00 15 50 27

100.00 13 5 52'

110.00 17 $1 47

110.00 13 1 t

DIFFERENTIAL CCRRECTIONS

TOE .5694 111A 1.1303 TC3-9.4180 BAU 1.1533

ROE .1879 MMA .0543 NC$ .432'7 FAU .57223

FOE 1.5755 FMA 9.7813 FC-54.129R BSP 21721

BOG .8188 BRA 1.1516 BC$ 9.4259 FSP 11151

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5957.0 SGR 447.G GG3 3339.5 ST 1308.0 SR 349.1 SS 1655.5

RRT -.1626 RRF -.3071RTF .9868 CRT .8931CRS -.5672' CST -.8741

SG8 5973.8 R23 .0279 R13 -.9868 LSA 2061.6 MSA 568.0 SSA 30.1

SG1 5956.3 SG2 429.2 THA 176.78 ELI 1345.2' ELE' 152'.7 ALF 13.59

FLIGHT TILE: 324.00 ARRIVAL DATE OCT 1 1965

DISTANCE 724.813

LOL 48.64 VL 32.836 GAL -2.03 AZL 88.17 HCA

LOP 269,56 VP 2Z.SI3 GAP -7.02 AZP 91.38 TAL

GP .25 ZAL 104,62 ZAP 76.33 ETS 179.23 zAI[

EARTH TO MARS

220.94 _4A 186.17 ECC .2'0746 INC 1.82'56 vl 30.067

348,13 TAp 209.06 RCA 147.55 APO 2'2'4.79 VE' 2'5.2'48

108.18 ETE 178.40 ZAC 84.99 ETC 2'57.62 CLP 76.$3

DLA 28.85 RAL 164.36 RAD 6567.3 VEL 11.425 PTH 1.98 VHP 2.902' OpA 7.31 RAP 167.78 ECC 1.1506

L-I TIN( INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2' LONG

3469.19 -23.62 131.23 21.23 73.29 13 17 T 2'889.2' -2'5.68 12'5.14

5244.04 -25.61 113.28 21.23 73.28 14 28 44 2644.0 -25.67 105.19

2871,54 -26o36 87.06 22,48 GO.1R 16 18 19 22'71.5 -2'9.44 78.42'

3936.92' -19.01 118,30 19.42 66.49 14 I 29 2736.9 -22'.03 110.81

24_).06 -34.16 54.13 23.14 08.69 18 32 17 182R.1 -35.96 44.R9

3352.17 -19.86 116.G5 16.62 58.43 13 SG 53 27S2.2 -17.93 109.91

MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8297.2 $GR 457,1 SG3 32'79.4 ST 1345.7 SR 357.7 SS I62'G.4

RRT -.2808 RltF -.3050 RTF .9880 CRT .8760 CR$ -.$397 CST -.8782'

SG8 6313.T R23 .0273 RI3 -.9880 LSA 2063.9 MSA 5?4.3 SSA 30.3

SG1 6298.5 962 438.6 THA 178.83 ELI 1382.3 ELE' 168.0 ALF 13.31

956



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH OATE NOV 11 1964

HELIOCENTRIC CONIC

RL 146.09 LAL .00

RP 217.27 LAP -1,22

RC 262.1&7 GL 20.19

PLANETOCEMTRIC CONIC

C3 9.199 VHL 3.033

LNCH AZMTH LNCH TIME

87.90 12 41 27

92.10 13 16 32

100.00 15 38 49

100.00 13 0 50

110.00 17 57 16

110.00 12 59 53

FLIGHT TI)E 326.00 ARRIVAL DATE OCT 3 1965

DISTANCE 728.936 EARTH TO MARS

LOt. 48._64 VL 32,856 GAL -2.08 AZL 88.17 HCA 222.08 SMA 186.19 ECC .20768 1NC 1.8265 vl 30.087

LOP 270.71 VP 22.558 GAP -7.20 AZP 91.36 TAL 347.83 TAp 209.92 RCA 147.52 APO 224.85 V2 25,287

GP .24 ZAL 105.16 ZAP 74.54 ET8 179.26 ZAE 106.14 ETE 178.47 ZAC 84.86 ETC 257.69 CLP 74.54

DLA 28.39 RAL 164.91 RAD 6567,3 VEL 11.428 PTH 1.98 VHp

L-I TIME IHJ LAT INJ LON& INJ RT ASC INJ AZl4TH INJ TIME

3424.47 -23.36 126.42 21.78 73.43 13 38 31

3310.73 -23.38 118.09 21.77 73.42 14 11 43

2848.92 -28.63 85.42 23.10 81.02 16 27 16

3361.51 -18.34 119.82 19.78 65.97 13 56 52

2418.66 -34.17 53.32 23.66 89.17 18 37 35

3364.54 -13.42 117.34 17.0• 58.26 13 55 57

OIFFERENTIAL ¢_RREC•IONS MID-COURSE EXECU•ION ACCURACy

TOE .5905 111A 1.2352 •C3-9.8545 BAU 1.2181 SGT 6632.4 S_ 466.3 SG3 3213.9

ROE .1526 NRA .0558 RC3 .4374 FAU .56041 RR• -.2788 RRF -.3026 RTF .9890

FOE 1.4356 FRA 8.7465 FC-52.7430 8SP 22695 SGB 6648.8 RLv5 .0267 R13 -,9891

80E .6212 B4_A 1.2345 BC3 9.8642 FSP 10921 $461 8633.7 $G_ 447.8 THA 178.87

LAUNCH DATE NOV 11 1954 FLIGHT TIME 328.00

MELI(_ENTRIC CONIC DISTANCE 753.087

RL 146.09 LAL .00 LOt. 48.64 VL 32.858 GAL -2.14 .ZL 88.1• HCA 223.23 544A

RF 216.91 LAP -1.25 LOP 271.86 VP 22.804 GAP -T.38 AZF 91.33 TAL 34?.52 TAp

lC 283.431GL 20.14 GP .23 ZAL 105.T3 ZAP 72.79 ETS 179.28 ZAE 104.13 ETE

PLAN(•OCENTRIC C42NIC

C3 S.250 VHL 3.0410LA 28.11 RAt. 165.47 RAO 6567.3 VEL |1.430 PTH 1.98 VHp

LNCH AZMTH LNCM •IN( L-! TIN( INJ LA• |NJ LONG INJ RT ASC INJ AZMTH INJ TIN(

90.00 13 31 14 3271.35 -IS.03 115.70 22.90 •8.32 14 25 45

$0.00 lZ 31 16 3466,00 -21.27 128.72 21,•0 70,86 13 29 2

tO0.O0 15 49 4 2827.01 -28.85 86.83 |3.73 81.82 18 36 11

100.00 12 SS • 3385.60 -17.68 121.29 20.17 65.48 13 52 33

110.00 15 2 58 2407.91 -34.18 52.48 24.20 89.67 18 43 6

110.00 12 58 42 33?7.47 -12.95 118.05 17.53 58.09 13 55 0

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .5852 TRA 1.3381TC-10.2758 BAU 1.ZT20 SGT 898t.9 _ 475.4 SG3 3144.2

ROE .1976 RRA .0374 RC3 .4416 FAU .54797 RR• -.2?87 _ -.3006 RTF .9899

FOE 1.2641FRA 8.7004 FC-51.2869 884P 24040 _ 89?8.1R23 .0265 R13 -.9899

BOE .6£06 BRA 1.3383 0C310.2554 FSP 10666 SGI 8983.I IH;2 456.8 THA 178.91

2,930 DPA 7.56 RAP 167.19 ECC 1.1514

PO CST TIM INJ 2 LAT INJ 2 LONG

2824.5 -25.44 116.34

2710.7 -25.43 110.01

2248.S -29.56 76.75

2761.5 -21.43 112.39

1618.7 -33.91 44.09

2764.5 -17.52 110.63

ORBIT DETERMINATION ACCURACY

ST 1361.2 Sit 366.1 SS 1601.6

CRT .8572 CRS -.5107 CST -.8782

LSA 2066.3 MSA 580.2 SSA 30.5

EL1 141701 EL2 163.8 ALF 13.03

ARRIVAL DATE OCT 5 1965

EARTH TO MARS

186.21 [CC .20793 INC 1.8274 vl 30.087

210.76 RCA 147.49 APO 224.92 vZ 25.327

178.53 ZAC 84.73 (TC 257.77 CLP 72.79

2.961 OPA 7.79 RAp 166.64 (CC 1.1522

PO CST TIM INJ 2 LAT INJ 2 LONG

2671.4 -26.67 107.42

2866.0 -23.69 120.88

2227.0 -25.68 75.13

2785.6 -20.62 113.92

1807.6 -33.85 43.25

2777.5 -17.08 111.37

ORBIT DETERMINATION ACCURACY

ST 1413.6 SR 374.5 8S 1573.1

CRT .8367 CRS -.4772 CST -.8785

LSA 2065.4 MSA 588.2 SSA 30.6

EL1 1448.6 ELI 200.2 ALF 12.75

LAUNCH DATE NOV 11 1964 FLIGHT TIN( 330.00

HELIOCENTRIC CONIC

RL 148.09 LAL .00

RP 216.57 LAP -1.28

RC 284.676 GL 20.08

PLANETOCENTRIC CONIC

C3 9.306 VML 3.051

LNCH AZMTH LNCH TIME

90.00 13 50 15

90.00 12 16 56

100.00 15 56 12

100.00 12 51 39

110.00 16 8 50

110.00 12 57 30

DISTANCE 737.204

LOL 48.64 YL 32,859 GAL -2.20 AZL 88.17 HCA 224.39 SMA

LOP 273.02 VP 22,649 GAP -7.55 AZP 91.31 TAL 347.20 TAp

GP .23 ZAL 106.33 ZAP 71.08 ET3 179,30 ZAE 102.16 ETE

ARRIVAL DATE OCT 7 1965

EARTH TO MARS

186.23 ECC .20820 INC 1.6282 vl 30.087

211.59 RCA 147.46 APO 225.00 V2 25.365

178.59 ZAC 84.62 ETC 257.83 CLP 71.08

OLA 27.82 RAL 166.06 RAD 6567.3 VEL 11.432 PTH 1.98 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZi4TH INJ TIME

3218.18 -25.84 112.02 23.76 78.00 14 43 53

3521.60 -19.99 132._9 21.91 69.51 13 15 38

2805.66 -29.05 82.28 24,38 82.62 16 44 56

3409.35 -16.98 122.73 20.58 65.03 t3 48 29

2396.81 -34.18 51.62 24.76 90.18 18 48 47

3390.96 -12.46 118.80 18.04 57.91 13 54 1

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5824 TRA 1.4451 TC-10.6788 BAU 1,3300 SGT 7284.9 SGR 484.4 SG3 3070,5

ROE .2026 RflA .0590 RC3 .4453 FAU .53497 RRT -.2747 RRF -.2986 RTF .9906

FOE 1.1346 FRA 8.6403 FC-49.7598 BSP 25151 SG8 7301.0 R23 .0283 R13 -.9906

BDE .6167 ORA 1.4464 6C310.6881FSP 10404 SG1 7288.1SG2 465.6 THA 178.95

LAUNCH OATE NOV 11 1964 FLIGHT TIN( 332.00

MELIOCENTRICCONIC DISTANCE 741,348

RL 148.09 LAL .00 L04. 48.64 VL 32.861GAL -2.26 AZl. 68.17 HCA 223,54 SI4A

RP 218.22 LAP -1.31 LOP 274.17 VP 22.695 GAP -7.72 AZP 91.28 TAL 346.86 TAp

RC 285.$10 GL 20.02 GP .22 ZAL t06.95 ZAP 69.41ET8 179.62 ZAE 100.23 ETE

PLANETOCENTRIC CONIC

C3 9.370 VHL 3.061DLA 27.51RAL 166.67 RAD 8567.3 VEL 11.435 PTH 1.98 VHP

LNCH AZN•M LNCH •II41[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 5 22 3177.83 -26.38 109.18 24.55 79.32 14 58 20

90.00 12 6 39 3564.57 -18.94 135.01 22.23 68.55 13 6 4

100.00 16 7 18 2784.76 -29,22 80.75 25,04 83.41 16 53 42

100.00 12 47 24 3432,87 -18,30 124.14 21.03 64.59 13 44 37

110.00 18 14 54 2385.41 -34.18 50.73 25.34 $0.71 16 54 40

110.00 12 56 17 3404.98 -11.96 119.56 18.57 57.74 13 53 2

DIFFERENTIAL CORRECTIONS MID-_COURSE EXI[CU•IOI ACCURACY

TOE .5745 TRA 1.5558 TC-11.0577 BAU 1.3864 SGT 7800.4 84_ 493.0 SG3 2993.4

ROE .2078 flRA .0607 RC3 .4484 FAU .52118 RflT -.2722RRF -.n60 RTF .8912

FOE .9882 FflA 8.5807 FC-48.1515 BSP 26264 SG8 76t8.4 R28 .0261 R13 -.9912

80E .6110 SRA 1.5570 BC311.0666 FSP 10141 SG1 7$01.5 382 474.3 TMA 178.98

2.995 DPA 8.00 RAp 166.12 ECC 1.1532

PO CST TIM INJ Z LAT INJ 2 LONG

2618.2 -27.24 103.63

2921.6 -22.60 124.59

2205.7 -29.77 73.55

2809.3 -20.21 115.42

1796.8 -35.78 42,40

2791.0 -16.61 112.15

ORBIT DETERMINA•ION ACCURACY

ST 1443.0 SR 382.8 SS 1545.3

CRT .8140 CRS -,4423 CST -.8791

LSA 2064.4 MSA 59_.2 SSA 30.6

ELI 1477.0 EL2 217.2 ALF 12.46

ARRIVAL DATE OCT 9 1965

EARTH TO MARS

186.26 ECC .20850 INC 1.8292 Vl 30.087

212.40 RCA 147.42 AP0225.09 V2 25.404

178.65 ZAC 84.51 ETC 257.90 CLP 69.41

3.031 OPA 8.20 RAP 165.64 ECC 1.1542

PO CST TIM INJ 2 LAT INJ 2 LONG

2577.S -27.59 100.75

2964.6 -21.69 127.41

2184.8 -29.83 72.00

2832.9 -lg.59 176.69

1785.4 -33.70 41.51

2505.0 -16.13 112.95

ORBIT DETERMINATION ACCURACY

ST 1472.4 3R 390.9 $8 1520.6

CRT .7895 CR8 -.4056 CST -.8796

L3A 2066.1 MSA 602.7 $SA 30.6

EL1 1505.2 EL2 234.7 ALF 12.14

957



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19645

LAUNCH DATE MQV 11 1914 FLIGHT T|H( 384.00 ARRIVAL OAT[ OCT 11 1964

HELIOCENTRIC TONIC DISTANCE 745.494

RL 148.09 LAL .QO LOlL 48.84 YL 32,882 GAL -2.32 AZL 88.17 HCA

2P 215.88 LAP -1.33 LOP 275.33 VP 22.?40 GAP -7.89 AZP 91.25 TAL

RC 287.117 GL 19.9i GP ,21 ZAL 107.58 ZAP 67.78 ET8 179.34 zAE

PLANETOCENTRIC CONIC

C3 9.439 VHL 3.072 DLA 27.18 RAL 1_7.30 RAG 8567.$ VEL 11.438 PTH 1.98 VHP

LNCH AZ14TH LMCN TIN[ L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

90,00 14 18 49 3143,15 -28,79 109,73 25,32 80,48 15 11 12

90,00 11 56 13 3602,11 -17,99 187,$5 22,62 67,76 12 58 15

100,00 19 16 23 2784,15 -29,$7 79,23 25,72 64.19 17 2 27

100.00 12 45 29 3456,34 -1§,$1 125,54 21,§1 84,|8 13 40 57

110.00 18 21 10 23T3.68 -34.16 48,81 25.94 91.25 19 0 43

110.00 12 55 3 3419,58 -11.42 120.36 t9,11 $7.58 13 52 3

DIFFERENTIAL C4_RECT|ON8 RID-COURSE EXECUTICN ACCURACY

TOE .5767 TRA 1.6841 TC-11.3621 RAU 1.4359 SGT 7887.2 SGR 500.5 893 2905.2

ROE .2129 RRA .0820 RC5 .4498 FAU .50265 RRT -._42 RRF -.2853 RTF .$$18

FDE .9281 FRA 8.6003 FC-46.1038 RRP 27878 _ 7213. l 223 .0232 213 -.8818

BIDE .6146 BRA 1.6858 BC311.3710 FSP 100S4 SGI 7588.3 SG2 482.7 THA 179.04

EARTH TO MARS

225,71 SHA 286,29 ECC ,20883 INC 1,8299 vl 30.047

348.50 TAP 213.21 RC4 147.38 4PO 229.19 VZ 25.442

98,34 ETE 178,71 ZAC 84,41 ETC 257,96 CLP 67.78

5,070 OPA 8,58 RAP 165,21 ECC 1,1553

PO CST TIM |NJ 2 LAT INJ 2 LONG

2543.| -27.84 98.22

5002.1 -20.85 129.84

2164.2 -29,87 70.47

2856.3 -18.96 118.35

1773,7 -35.91 40.61

2819,6 -15.62 115.77

ORBIT DETERN|NATION ACCURACY

ST 1525.9 SR 398,S SS 1522.6

CRT ,7674 CR8 -.3685 CST -.8875

LSA 2106.5 M$A 601,1 SSA 30.8

ELI 1555.2 EL2 250.4 ALF 11.65

LAUNCH OATE NOV 11 1984 FLIGHT TIN( 355.00 ARRIVAL OATE OCT 13 1965

HELIOCENTRIC CONIC DISTANCE 748,$53 EARTH TO HARS

ML 148.09 LAL .00 LOL 45.64 VL 32.884 GAL -2.38 AZL 88,17 _ 227.87 SHA 185.32 ECC .208_9 INC 1.8307 vl 50.087

RP 215,54 LAP -1,36 LOP 276,50 VP 22,785 GAP -8,0t_ AZP 91,23 TAIL 346,14 TAP 214,01RCA 147,54 APO 225,30 V2 25.480

RC 268,329 GL 19,88 GP ,21 ZAL 108,28 ZAP 1_,20 ET$ |78,36 zAE 96,49 ET[ 178,78 ZAC 84,32 (TC 258,01 CLP 66.20

PLAN(TOCENTR 1C C_SIC

C3 9.514 VHL 3.0eS DLA 26.$4 RAt. 157.84 RAt) $55?.3 VEL |1.441 PTH 1.88 VHp 3.t10 OPA 8.$4 RAP 164.81 ECC 1.1566

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ I._NG INJ RT A$C INJ AZi4TH INJ TIM( PO CST TIM INJ 2 LAT tNJ 2 LONG

90.00 14 31 15 5112.05 -27.15 104.51 25.09 81.S4 15 23 5 2512.1 -28.02 95.96

90.00 11 50 5? 3635.31 -17.09 158.45 25.05 $7.05 12 Sl 54 3036.3 -20.05 132,04

100.00 18 25 24 2743,94 -29,50 77,T5 2$,41 04,96 17 1t 8 2144,0 -29,89 68.96

100.00 12 39 28 34?9.63 -14.92 128.9t_ 22.02 $3,78 13 3T 27 2879.8 -18.32 119.78

110.00 18 27 55 2381.75 -34.14 40,$II 25.58 81.$0 19 6 54 t761.8 -38.51 39.69

110,00 12 53 48 3454,81 -10,87 I21,18 18,88 57,38 13 5| 3 2834,6 -15,10 114,62

DIFFERENTIAL CatRECT|ONS MID-¢OURN( EXECUTION ACCURACY ORBIT DETERI4INATION ACCURACY

TOE .5556 TRA 1.7957 TC-11.?207 BAU 1.4920 SGT 8208.1 8Gm 509.2 SG3 2827.6 ST 1538.6 Sit 406.7 SS 1487.4

RDE .21?8 RRA .0458 RC3 .4525 FAU .42024 RRT -.Zli4S RRf" *._881 RTI r .9821 CRT .7358 CRS -.3372 CST -.8842

FOE ,7382 FRA 8,4850 FC-44,9077 R84P 28578 SGll 2218,8 R25 ,0144 R13 -,9821 LSA 2090,0 HSA 613.1 3SA 30.6

BDE .5990 BRA 1.7948 8C311.7294 FIP $$$4 SGt $204.2 SG2 491.0 THA 179.06 ELI 1568.5 EL2 270.1 ALF 11.34

LAUNCH OAT[ NOV _1 1984 FLIGHT TIN| 538.00 ARR|VAL OATE OCT 15 1968

HELIOCENTRIC CONIC OISTANCE 753.617 EARTH TO MARS

RL 148.09 LAL ,00 LOL 48.64 YL 32.866 GAL -2.45 AZL 88.17 HCA 229.04 SMA 186.36 ECC .20958 INC 1.8515 ¥1 30.087

RP 215,2.1 LAP -1,_8 LOP 277.67 VP 22,830 GAP -8,22 AZP 91,20 TAL 3_5,75 TAp 214,89 RCA 147,50 APO 225.42 V2 25.517

RC 299,514 GL 19.80 GF .20 ZAL 108,95 ZAP 64,65 ETS 179,57 ZAE 94,67 ET( 178,81 ZAC 84,24 ETC 258,06 CLP 64.65

pLANETOCENTRIC CONIC

C3 9.596 VHL 3,018 DLA 26,48 RAL 168,60 RAO 6567.3 VEL 11.445 PTH t,99 VHP 5,154 OPA 8.69 RAP 164.46 ECC 1.1579

LNCH AZHTH LHCH 7|M( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 14 45 0 3083.25 -27.40 102.45 26.85 82.55 15 54 25 2483.2 -28.14 93.86

90,00 It 44 28 3868,50 -16,23 141,43 23,53 66.47 12 45 37 3068.5 -19,28 154.08

100.00 18 34 25 2724.04 -29.61 76.28 _7.11 85.75 17 19 49 2124.0 -29.89 67.48

100,00 12 55 44 3502,92 -14.21 128,29 22,55 93,42 13 34 7 2902.9 -17.67 121.20

110,00 18 34 5 2349,58 -54,11 47,95 27,20 92,37 19 13 15 1749,6 -53.41 38.76

110.00 12 52 35 3450.14 -10.30 122..02 20.27 57.23 13 50 3 2850.1 -14.53 115.49

DIFFERENTIAL C(:IRRECT|ONS MID-COURSI[ EXECUTION ACCURACY oRBIT OETERMXNATION ACCURACY

TOE ,5330 TRA 1,9084 TC-12,0498 BAU 1,5489 IGT 8500,2 _ 517,6 893 2745,9 ST 1556,2 SR 414,6 SS 1459,3

ROE .2230 flRA .0656 RC3 .4546 FAU .47680 RRT -.2641RRF -.2875 RTF .9924 CRT .7019 CRS -.2861 CST -.8820

FOE .5650 FRA 8.3744 FC-43.0149 $SP 29497 SG8 8515.8 223 ,0254 R13 -.9925 LSA 2081.5 MSA 624.2 SSA 30.4

208 .5776 $RA 1.9095 6C312.05?9 FSP 9350 SGI 6501,3 SG2 499.1 THA 179.08 EL1 1584.2 ELI 290.1 ALF 10.96

LAUtICH DATE NOV 11 1964 FLIGHT TIN( 340.00 ARRIVAL OATE OCT 17 1965

HELIOCENTRIC CONIC DISTANCE 757.987

RL 146.09 LAL .00 LOt. 46.$4 VL 32.859 GAL -2,S5 AZL 88,17 HCA

RP 214.88 LAP -1.41 LOP 278.84 VP 22.874 GAP -8.38 AZP 91.17 TAL

RC 290.691 GL 18.72 GP .IR ZAL IO9.87 ZAP $3.14 ETS 178.58 ZAE

PLANETOCENTRIC CGNIC

C3 9.865 _SL 3.112 OLA 26.11 RAL 188,28 RAID 6567.3 VI[L 11.449 PTH

LNCN AZNTH LNCH T[N( L-I TIN( INJ LAT [NJ LONG

90,00 14 5420 3056,05 -27,82 100,48

90.00 11 38 58 3899.30 -15.35 148.L_9

100.00 16 43 28 2704.34 -29,70 74.82

100.00 12 32 9 5529.2S -13,50 129,$5

110_Q15 18 40 48 2357.19 -$4,07 48,95

110.00 12 51 17 3468.18 -9,71 122,88

DIFFERENTIAL C_RRECTION8

TOE .5086 TRA 2.0275 TC-12.3476 BAU 1.5998

ROE .2283 RRA .0875 RC3 .4581 FAU ,48284

FOE .4058 FRA 8.2738 FC-41.3558 BS4P 30452

ROE .5575 BRA 2.0288 6C312.3580 FSP 9035

EARTH TO MARS

230.21 _I4A 186.40 ECC .21000 |NC 1.8322 vl 30.087

345.36 TAP 215.57 RCA 147.28 APO 225.54 v2 25.554

92.90 ETE 178.85 ZAC 84.17 ETC 258.11CLP 63.14

1,99 VHP 3.199 DpA 8,81

INJ RT AS(: INJ AZMTH INJ TIME PO CST TIN

27.63 63.S0 15 45 16 2456.0

24.04 85.93 12 40 13 3099.3

27.83 86.49 17 28 30 2104.3

23.11 63,07 13 30 55 2926,8__

27,86 92.94 19 19 43 1737.2

!0.89 57,08 15 49 4 2866.2

MID-COURSE EXECUTION ACCURACY

SGT 6787.6 8r_t 525.$ SG3 2564.3

RRT -.L_S$O RRF -.2871 RTF .9928

SrdS 6803.3 R23 ,0280 R13 -,$929

$61 8788.7 _ 507.0 THA 178.10

RAP 164.14 ECC 1.1594

|NJ 2 LAT INJ 2 LONG

-28.23 91.88

-18.51 136.01

-29,87 66.02

-17.00 122,62

-33.29 37.81

-13.98 116.38

ORBIT DETERMINATION ACCURACY

ST 1576.5 SR 422,4 SS 1437,6

CRT .6654 CR3 -.2357 CST -.8810

LIA 2080.2 MSA 634,2 SIA 30.1

EL$ 1602.3 EL2 310.2 ALF 10.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !, 1964)

LAUNCH DATE NOV 11 1964 FL|GHT T|NE 34Z.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CONIC OI STANCE TGZ.IGZ EARTH TO MARS

RL 148.03 LAL .OO LOL 40.64 VL 32.871 GAL -Z.80 AZL 38.17 HCA 231139 SNA 186.44 ECC .21043 INC 1.8330 vl 30.087

RP Z14.56 LAP -1,43 LOP 280,02 Vp 22,910 GAP -6,$4 AZP 91.14 TAL 344,95 TAp 216.33 RCA 147.21APO 225.68 VZ 25.590

RC ZRl.8St GL tg.62 GP .19 ZAL ttO.4O ZkP 81.68 ETS 179.40 ZA( 91.16 (TE 178.91 ZkC 84.11 (TC 258.15 CLP 61.68

PLANETOC[HTR|C CONIC

C3 9.731VHL 3.127 DLA 25.T2 RAL 169.90 RAD 6567.4 YEL 11.453 PTH 1.99 VHp 3.246 DPA 8.92 RAP 163.87 ECC 1.1610

LNCH AZI4TH LNCH TIM( L-| T|HE INJ LAT INJ LGNG IHJ RT ASC INJ AZMTH INJ TINS PO CST TIM INJ Z LAT INJ Z LONG

90.00 15 3 21 3030.13 -27.81 gO.S2 28.40 84.42 15 55 51 2430.1 -28.29 89.98

90.00 11 35 G 3729.12 -14.55 145.08 24.59 55.44 12 55 15 3129.1 -17.74 137.87

100.00 16 52 27 2384.SS -2R.?S 73.38 28.$7 87.25 17 37 12 2084.9 -25.84 64.57

100.00 12 26 41 3548.33 -12.77 131.03 23.70 32.74 13 27 51 2949.6 -16.32 124.02

110.00 18 47 33 2324.30 034.0_ 45.98 28.54 93.51 19 26 20 1724.S -33.16 36.85

110.00 16 30 Z 3482.35 -9.t0" 123.77 21.52 56,91 13 48 5 2882.7 -13.39 117.30

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

?DE .4its TRA 2.1334 ?C-IS.SlOG BAU |.6511 SET 9067,$ SGR 533.4 SG3 2580.2 ST 1599.0 SR 430.0 83 1420.2

RDE .ESSS RRA .04Mm RC3 .4571FAU .44808 RRT -._18 _ -.2863 Nll r .R832 CRT .6263 CRS -.1866 CST -.0817

FOE .2589 FRA _o1721) FC-38.GSDG.BSp 31336 _ 9082.9 R23 .0234 RI3 -.9R32 LSA 2084.7 MSA 642.1SSA 29.9

ROE .5352 BRA 2.1523 BC312.6289 FSP 8731 Sl;l 9068.3 $82 514.7 THA 179.11 ELI t622.6 EL2 330.4 ALF 9.98

LAUNCH DATE NOV 11 1964 FL|SHT TIME 344,00 ARRIVAL DATE OCT Zt 1965

HELIOCENTRIC CONIC DISTANCE 768.343 EARTH TO HARS

RL 148.09 LAL .00 LOL 48.34 VL 32.874 GAL -2.88 AZL 68.17 HCA 232.57 SMA 186.49 (CC .21093 INC 1.8337 vl 30.087

RP 214.24 LAP -1.43 LOP 281.20 VP 22.063 GAP -8.60 AZIP 81_11 TAL 344.52 TAp 217.09 RCA 147.15 AlSO 225.83 V2 25.626

RC 282.990 GI,. 19.52 GP .18 ZAL 111.16 ZAP S0.23 [73 179.41 2/5[ 80.47 ETE 178.95 ZAC 84.06 ETC 258.16 CLP 60.25

PLANE7OCENTR|C CONIC

C3 S.885 VHL 3.144 DLA 25.32 RAt. 170.69 RAiD SIS?.4 VEL 11.458 PTH 1.88 VHp 3.L_P6 OPA 9.01 RAP 163.64 ECC 1.1627

LNCH AZ14TH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT AI_ INJ A_4TH INJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG

90.00 13 13 7 3005.2,3 -27._ _.O| 29.19 85.32 18 G 12 2405.2 -28.31 88.16

90.00 11 28 1 3758.22 -13.72 146.81 23,17 64.08 12 30 39 3158.2 -18.38 139.66

100.O0 17 I 28 2665.57 -29.83 71.94 29.32 68,00 17 45 54 E065.S -23.79 63.14

100.00 12 25 21 3573.11 -12.04 132,37 24.31 62.43 13 24 54 2973.1 -15.63 125.42

110.00 18 54 3£ 2311.85 -33.07 44.09 n.23 94.10 19 33 3 t711.8 -33.03 35.08

110.00 12 48 47 3499.60 -8.47 124.67 22.19 56.76 13 47 6 2899.6 -12.78 110.24

DIFFERENTIAL C._RRECTICNS NID-COUfllH[ ExLr'CUTION ACCURACY ORBIT DETERMINATION ACCURACY

10[ .4513 TRA 2.6780 TC-12.8628 8Au 1.7010 S6T _38°4 _ 540.8 063 24RS.0 37 1623.G _ 437.5 33 140_.7

RDE .2308 RRA .0706 RC3 .4577 FAU .43333 RRT -.l_OS RRF -.2RS5 RTF .9964 CRT .5842 CRS -.1364 CS7 -.8327

FDE .1160 FRA 8.07311 FC-37.8528 8RP 322Y4 _ 0354,1 R23 .0268 RI3 -.R934 LSA 2093.5 NSA 650.0 SSA 29.6

BiDE .5109 liRA 2.2601 8C312.RT09 FSP 8437 381 933R.5 _ 522.2 THA 170.13 ELI 1344.6 EL2 350.6 ALF 9.38

LAUNCH OATS NOV 11 19S4

HELIOCENTRIC CONIC

RL 148.03 LAL .OO

RP 213.93 LAP -1.48

RC 234.131GL 19.42

PLAHETOCENTRIC CONIC

C3 S.997 VHL 3.162

LNCH AZNTH LHCH 7|_

90.00 15 2G 42

90.00 11 23 14

100.00 17 10 30

100.00 12 22 7

110.00 19 1 35

110.00 lZ 47 32

FLIGHT TIN( 346.00 ARRIVAL DATE OCT 23 1965

DISTANCE 7?0.530 EARTH TO MARS

LOt. 43.64 VL 32.077 GAL -2.76 AZL 88.17 HCA 233.75 SMA 186.54 ECC .21144 INC 1.834_ Yt 30.087

LOP 282.38 VP 23.008 GAP -8.85 AZP 91.08 TAL 344.-06 TAP 217.83 RCA 147.10 APO 225.98 V2 25.662

GP .18 ZAL 111.94 ZkP 58.ST ETS 179.42 ZAE 67.81 ETE 179.00 ZAC 84.01 ETC 250.21 CLP 58.87

DLA 24.90 RAL 171.42 RAD 6567.4 VEL 11.462 PTH 1.99 VHp 3.347 DPA 9.09 RAP 163.45 ECC 1.1645

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2981.15 -26.08 95.-06 29,99 86,19 16 lS 23 2331.1 -28.31 06.40

3783.79 -12.89 148.51 25,78 64.57 12 26 21 3186.8 -16.21 141.40

2346.47 -29,87 70.53 30.08 88.75 17 54 37 2048.5 -29.72 61.72

3363.71 -11.2R 133,72 24.96 62.14 13 22 4 2996.7 -14.93 126.82

2298.R4 -33.90 43.99 29.94 94.69 19 39 54 1898.9 -32.88 34.90

3513.99 -7.82 125.60 22.87 53.62 13 46 9 2917.0 -12.16 119.19

OIFFERENTIAL C_qRECTIONS MID-COURSE EXECUTION ACCURACY ORBI7 DETERMINATION ACCURACY

TOE .4170 TRA 2.4101 TC-13.0828 BAU 1,7497 AGT 9302,2 SGR S4S._ SG3 2411.7 ST 1649.6 SR 444.9 33 1396.2

ROE .2443 RRA .0722 RE3 .4580 FAU .41859 RRT -.2598 RRF -.2847 RTF .9936 CRT .5389 CRS -.0863 CST -.8848

FOE -.0191FRA 7.9723 FC-36.2485 B_P 33165 SG8 9317.8 R23 .0270 R13 -.9936 LSA 2106.3 MSA 656.6 SSA 29_3

ROE .4640 BRA 2.4111BC313.0906 FSP 3150 SGI 6603,3 SG2 329.S THA 179.15 EL1 t667.9 EL2 370.7 ALF 8.70

LAUNCH DATE NOV 11 1964 FLIGHT TINS 346.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CCNIC DISTANCE 774.721 EARTH TO MARS

RL 146.09 LAb .013 LOt. 48.64 VL 32.880 GAL -2,84 AZL 68.16 HCA 234.94 SMA 186.59 ECC .21198 INC 1.8350 Vl 30.067

RP 213.62 LAP -1.50 LOP 283.57 V1P 23.050 GAP -9,00 AZP 91.05 TAL 343.62 TAp 218.56 RCA 147.04 APO 226.15 VZ 25.697

RC 295.251 GL 19.30 _ .17 ZAL 112.75 ZAP 57.52 ETS 179.42 ZAE 86.19 ETE 179.04 ZAC 83.98 ETC 258.23 CLP 57.52

PLANETOCENTRIC CCN|C

C3 10.118 VHL 3.181 DLA 24.47 RAL 172.16 RAO GSST.4 VEL 11.488 pTH I.gg VHP 3.401 DpA 9.15 RAP 163.30 (CC 1.1665

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIHE PO CST TIM ZNJ 2 LAT INJ 2 LONG

90.00 15 37 7 2957.77 -28.17 93.33 30.81 87.04 IS 26 25 2357.0 -28.29 84.69

90.00 11 18 44 3814.93 --12.06 150.13 26.42 64.18 12 22 19 3215.0 -15.44 143.11

100.00 17 19 32 2627.55 29 09 6R.12 30.67 89.49 16 3 20 2027.3 -29.64 60.32- o

100.00 12 19 0 3620.43 -10.$_ t35.07 25.63 61.86 13 19 20 3020.4 -14.21 128.22

110.00 19 0 44 2285,92 -33.62 42.R8 30.67 95.26 19 46 30 1685.9 -32.72 33.92

110.00 12 4S 13 3534.82 -7.t5 126.55 23.$6 56.48 13 45 12 2934.8 -11.51 120.16

DIFFERENTIAL C-GRRECTION3 MID-COURSE EXECUTI(:N ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3812 TRA 2.5448 TC-13.2751 9AU 1,T668 SET 88§8.R SGR 555.3 383 2327.4 ST 1678.7 SR 452.1 S3 1338.2

RD[ .2498 RflA .0737 RC3 .4576 FAU ,40381 RRT -.2586 _ -.2841 RTF .9938 CRT .4912 CRS -.0368 CST -.8877

FOE* -.1481 FRA 7.6675 FC-34.§§02 Rile 34043 _ 6872.6 R23 .0272 R13 -.9938 LSA 2123.8 MSA 662.2 SSA 28.g

806 .4357 BRA 2.5439 BC313,2830 F_P 7837 SGI 8838,0 _ 536,5 THA 179.16 EL1 1694.2 EL2 390.2 ALF 7.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OAT[ NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .DO

RP 213.31 LAP -1.52

RC 296.358 6L 19.18

PLANETOCENTRIC CONIC

C3 10.249 VHL 3.201

LNCH AZMTH LNCN TINt[

90.00 15 47 25

90.00 11 14 27

100.00 17 28 35

100.00 12 1_ 59

110.00 19 15 59

110.00 12 45 4

FLIGHT TIM( 350.00 ARRIVAL DATE OCT 27 1965

DISTANCE 778.918 EARTH TO MARS

LOL 48.84 VL 32.883 GAL -2.93 AZL 88.16 HCA 256.13 _4A 186.65 ECC .21255 IHC 1.8356 Vt 30.087

LOP Z84.TG VP 23.093 GAP -9.15 AZP 91.02 TAL 343.15 TAP 218.28 RCA 146.98 APO 226.32 V2 25.731

GP .17 ZAL 113.57 ZAP 58.22 ET8 179.43 ZAE 84.60 ETE 179.08 ZAC 63.95 ETC 258.24 CLP 56.22

DLA 24.02 RAL 1T2.92 RAD $58T.4 VEL 11.475 PTH 1.99 vHP 3.456 DPA 9.19 RAP 163.19 E_CC 1.168T

L-| TIME INJ LAT INJ LONG INJ RT ASC ;NJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2955.00 -28.24 91.69 31.63 87.87 18 36 20 2535.0 -28.24 83.03

3842.88 -11.23 151.79 27.09 83.83 12 18 30 3242.9 -14.65 144.T9

2608.81 -29.89 67.73 31.66 90.22 18 12 4 2008.8 -2_.54 58.94

3644.50 -9.76 139.43 26.52 61.61 13 18 43 3044.3 -13.48 129.61

2272.80 -33.74 41.97 51.42 95.87 19 53 52 1672.8 -32.55 32.93

5553.07 -6.46 127.51 24,52 56.36 13 44 17 2953.1 -10.84 121.16

DIFFERENTIAL CGRRECTION9

TOE .3406 111A 2.8938 TC-13.4425 BAU 1.8429

ROE .2534 flRA .0752 RC5 .4575 FAU .58917

FOE -.2747 FRA 7.7618 FC-52.8757 BSP 34891

ROE .4257 BRA 2.8848 6C513.4502 FSP 7586

LAUNCH DATE NOV 11 1964

HELIOCENTRIC C_NIC

RL 146.09 LAL .DO

Rff 215.01 LAP -1.55

RC 297.449 GL 19.01

PLANETOC[IMTRIC C(_IIC

C3 10.$89 VHL 8.R23

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT

90.00 15 57 ST 2912.75 -20.29

90.00 11 10 23 3870.39 -10.59

100.00 17 57 58 2590.24 -21.R8

1OO.OO 12 15 3 511MI.55 -9.09

110.00 19 25 19 2259.59 -53.94

110.00 12 43 51 3571.75 -5.78

DIFFERENTIAL CGRfl(CTION9

TOE .5015 TRA 2.RS09 TC-13.56R2 BAU 1.8855

RDE .2609 RRA .0784 RC3 .4591 FAU .57401

FOE -.5779 FRA 7,6673 FC-$1.1878 BRP 35051

80E .3967 BflA 2.8520 RC313.5739 FRF 7544

MIO-COURI_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10104.5 $GR $_.4 SG3 2244.0 ST 1710.8 SR 459.2 SS 1363.Z

RRT -.2580 mtF -.2050 flTF .9939 CRT .4405 CRS .0134 CST -.8910

$r_10120.1 R23 .0276 R13 -.9959 LSA 2145.9 HSA 667.4 SSA 26.G

_110105.$ _2 545.3 THA 179.17 EL1 1723.5 EL2 409.2 ALF T.15

PLIGHT TIN( 5_.00 ARRIVAL DATE OCT 29 1965

DISTANCE 783.119 EARTH TO MARS

LOL 48.64 VL 32.887 GAL -5.02 A]5. 88.19 HCA 257.52 SHA186.71 ECC .21316 INC 1.8363 vl 30.087

LOP 285.95 VP 25.155 GAP -9.30 AZlP 90.99 TN. 542.96_AP 219.98 flCA 146.91 APO 226.50 V2 25.T65

_p .18 ZAL 114.41 ZAp 54.95 (T9 179.45 ZN[ 83.06 ST( 179.11 ZAC 83.93 ETC 258.25 CLP 54.95

DLA 25.35 fiN. 173.99 RAD 9647.4 VEL 11.479 PTH 2.00 VHP 3.513 OPA 9.21 RAP 163.12 ECC 1.1710

INJ I._ INJ RT ASC INJ A2MTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.07 32.47 89.98 16 46 9 2312.7 -28.17 81.40

153.39 27.79 63.51 12 14 54 3270.6 -13.87 146.44

69.55 5R.47 90.95 18 20 48 1990.2 -29.43 57.57

137.78 2T.03 61.57 15 14 11 3068.3 -12.73 131.01

40.95 $2.19 99.47 20 0 59 1659.6 -32.38 31.94

128.50 25.09 59.25 15 43 23 2971.7 -10.15 122.17

MID-COUR9E EXECUTION ACCURACY oRBIT OETERNINATION ACCURACY

96710340.S M 699.0 $G5 2160.3 ST 1751.7 Sit 468.1 $S 1381.4

RRT -.2595 _ -.2919 RTF .9940 CRT .3916 CRS .0558 CST -.8962

$6810559.1 R25 .OZT4 R15 -.9940 LSA 2178.3 NSA 899.4 SSA 28.2

S6110341.5 962 549.9 THA 179.19 EL1 1761.8 EL2 426.4 ALF 6.32

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .00

RP 212.72 LAP -1.57

RC 298.526 Gb 18.92

PLANETOCENTRIC CONIC

C3 10.539 VHL 3.246

LNCH AZMTH LNCH TIM(

90.00 16 7 42

90.00 11 6 30

100.00 17 46 41

100.00 12 10 13

110.00 19 30 44

110.00 12 42 39

FLIGHT TIME 354.00 ARRIVAL DATE OCT 31 1965

DISTANCE 787.326 EARTH TO MARS

LOL 48.64 VL 32.890 GAL -3.11 AZL 88.16 HCA 238.52 SHA 186.77 ECC .21380 INC 1.8369 Vt 30.067

LOP 287.15 VP 25.176 GAP -9.44 kZP 90.96 TAL 342.16 TAP 220.68 RCA 146.84 APO 226.70 V2 25.796

GP .16 ZAL 115.27 ZAP 53.72 ETS 179.44 ZkE 81.55 ETE 179.15 ZAC 83.92 ETC 258.26 CLP 53.72

DLA 23.08 RAL 174.46 RAD 6567.4 VEL 11.466 PTH 2.00 VHP 3.572 DpA 9.22 RAP 163.09 ECC 1.1734

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZHTH INJ TIME PC) CST TIM 1NJ 2 LAT INJ 2 LONG

2691.01 -26.31 68.48 33.31 89.48 16 55 53 2291.0 -28.08 79.62

$996.14 -9.55 154.96 28.52 63.21 12 11 28 3298.1 -13.07 148.07

2571.87 -29.85 64.98 33.30 91.66 18 29 33 1971.9 -29.30 56.22

3692.51 -8.19 139.14 27.79 61.15 13 11 45 3092.5 -11.98 132.40

2246.34 -33.53 39.93 32.97 97.07 20 8 10 164JS.3 -32.19 30.95

3590.81 -5.03 129.50 25.86 56.14 13 42 30 2990.8 -9.45 123.19

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2491 TRA 2.9727 TC-1S.7033 BAU 1.9519 SG710577.2 $GR 575.9 865 2080.4 ST 1786.5 SR 473.1 SS 1379.8

ROE .2668 RflA .0781 RC3 .4354 FAU .36046 RRT -.2577 RRF -.2942 RTF .9941 CRT .5332 CRS .1104 CST -.8997

FOE -.5096 FRA 7.5425 FC-29.8094 9SP 36525 S6810592.8 R25 .0283 R15 -.9941 LSA 2205,4 NSA 674.0 SSA 27.8

BIDE .3950 BRA 2.9757 9C313.7108 FSP 7044 S6110578.2 Sr_ 556.3 THA 179.19 ELI 1793.9 EL2 444.2 ALF 5.37

LAUNCH DATE NOV 11 1964 PLIGHT TIN( 356.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC C_41C DISTANCE 791.536 EARTH TO MARS

RL 148.09 LAL .00 LOL 48.64 VL 32.894 GAL -5,21AZL 88.16 HCA 239.72 SMA 186.83 (CC .21447 INC 1.8575 vl 30.067

RP 212.43 LAP -1.59 LOP 288.55 VP 25.219 GAP -9.59 AZP 90.93 TAL 341.64 TAp 221.36 RCA 146.76 APO 226.90 v2 25.831

tiC 299.392 Gt. 18.76 GP .15 ZN, 116.15 ZAP 52.52 ET8 179.44 ZAE 80.07 ETE 179.19 ZAC 85.92 ETC 258.26 CLP 52.52

PLANETOC(NTRIC C(_IIC

C3 10.701VHL 3.271DLA 22.58 RAt. 175.25 RND 9597.4 V(L 11.495 PTH

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH IHJ TIME

90.00 16 17 43 2889.70 -29.32 89.92 54.18 90.26 t7 5 53

gO.DO 11 2 47 3925.63 -8.70 159.55 29.28 62.95 12 8 15

100.00 17 55 45 2553.68 -29.91 95.93 34.14 92.37 18 38 17

100.00 12 7 29 3716.88 -7.39 140.51 28.57 60.95 13 9 24

110.00 19 38 15 2253.04 -35.42 38.91 53.77 97.66 20 15 28

110.00 12 41 28 5910.28 -4.50 130.52 29.97 56.06 13 41 58

DIFFERENTIAL CDRRECTION8 MID-COURINE EXECUTION ACCURACY

TOE .1980 TRA 3.1t39 TC-15.7975 BAU 1.9749 SGT10903.4 I_l $92.3 SG5 2001.1

ROE .2727 RRA .0794 RC5 .4540 FAU .34659 RRT -.8580 W -.8849 RTF .9941

FD( -.8179 FDA 7.4312 F¢-!8.0400 BRP 37303 sr,810819.1 Rt3 .0287 R13 -.9942

ROE .33T0 9RA 3.1248 RC513.8030 FSP 9780 S6110904.S _62 592.5 THA 179.20

2.00 VHP 3.633 OPA 9.22 RAP 163.09 ECC 1.1761

PO CST TIM INJ 2 LAT INJ 2 LONG

2269.7 -27.98 78.27

3325.6 -12.26 149.69

1953.7 -29.16 54.89

3116.9 -11.20 133.80

1633.0 -32.00 29.96

3010.3 -8.72 124.23

ORBIT DETERMINATION ACCURACY

ST 1631.2 SR 479.6 SS 1381.1

CRT .2772 CRS .1596 CST -.9049

LSA 2243.8 MSA 675.3 SSA 27.3

EL1 1836.4 EL2 459.8 ALF 4.43

990



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAYE 140V 11 1964

HELIOCENTRIC CO_IC

RL 148.09 LAL .0D

RP 212.13 LAP -1.61

RC 3OD.643 GL 19.65

PLANETC_ENTRIC CONIC

C3 10.874 VHL 3.296

LNCH AZMTH LNCH TIME

90.00 16 27 59

90.00 10 59 13

100.00 18 4 46

tDD.DD 12 4 47

liD.DO 19 43 45

110.00 12 40 16

FLIGHT TIM( 358.00 ARRIVAL DATE NOV 4 1985

LOL 48.84 VL 32.898 GAL

LOP 289.53 VP 25.280 GAP

GP .13 2kL 117.04 ZAP

DISTANCE 795.751 EARTH TO MARS

-3.31 AZL 88.18 HCA 240.92 SMA 186.90 ECC .21518 INC 1.8380 Vl 30.087

-9.73 AZP 90.89 TAL 541.11 TAP 222.03 RCA 146.68 APO 227.11 v2 23.863

51.56 ET$ 179.44 ZAE 78.65 ETE 179.22 2AC 85.92 EIC 258.23 CLP 51.36

DLA 22.08 RAL 176.05 RAD 6567.4 VEL 11.501PTH 2.00 VHP 3.895 DpA 9.19 RAp 163.13 ECC 1.1790

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2848.80 -28.30 85.39 35.05 91.03 17 15 8 2248.8 -27.86 76.75

3953.07 -7.85 158.12 30.06 62.71 12 3 6 3333.1 -11.43 151.29

2533.67 -29.75 62.29 34.99 95.07 18 47 2 1933.7 -29.00 53.57

5741.44 -6.57 141.87 29.37 60.77 13 7 9 5141.4 -ID.42 155.20

2219.74 -33.29 37.89 34.58 98.25 20 22 45 1819.7 -31.79 28.98

3630.13 -3.54 131.57 27.50 55.98 13 40 48 3050.1 -7.98 123.29

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1432 TRA 5.2782 TC-15.8676 BAU 2.0170 SGT11022.2 SCAt 588.5 SG3 1922.7 ST 1880.8 9R 486.5 SS 1384.0

RDE .2787 RRA .0806 RC3 .4522 FAU .33282 RRT -.2588 RRF -.2859 RTF .9942 CRT .2204 CRS .2016 CST -.9104

FOE -.7216 FRA 7.]170 FC-26.4978 BSP 38063 SG811037.9 R23 .0291 R13 -.9942 LSA 2287.5 NSk 673.3 SSA 26.9

BOE .3153 BRA 5.2792 BC315.8749 FSP 6524 S8111023.2 SG2 568.4 THA 179.21 ELI 1884.1 EL2 473.7 ALF 3.48

LAUNCH DATE NOV 11 1964 FLIGHT TIN( }GO.O0 ARRIVAL DATE NOV 6 1963

HELIOCENTRIC CONIC DISTANCE 799.969 EARTH TO NARD

RL 148.O9 LAL .00 LOL 48.64 VL 32.902 GAL -3.42 AZL. 88.16 HCA 242.13 SMA 186.96 ECC .21393 INC 1.8388 vt 30.087

RP 211.87 LAP -1.65 LOP 290.76 VP 23.301 GAP -9.87 AZP 90.86 TAL 540.57 TAP 222.89 RCA 146.59 APO 227.33 v2 25.893

RC 301.687 GL 18.47 GP .15 zAL 117.95 ZAP 30.24 ETS 179.44 ZAE 77.22 ETE 179.25 ZAC 85.93 ETC 258.24 CLP 30.24

PLANETOCENTRIC C(_N|C

C5 11.059 VHL 3.526 DLA 21.56 RAL 176.86 RAD 6567.4 VEL 11.509 PTH 2.00 VHP 3.760 DpA 9.16 RAp 165.20 ECC 1.1820

LMCH AZtATM LMCM T|M£ L-I TI_ IN_ LAT [NJ t._eAG INJ RT ASC INJ AZ_TH |MJ TIW_ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 37 31 2829.30 -28.27 83.89 35.94 91.76 17 24 40 2228.3 -27.72 75.27

90.00 10 55 47 3980.31 -6.99 |59.68 30.88 62.49 12 2 8 5380.5 -i0.62 152.88

tDO.DD 18 13 48 2317.86 -29.69 60.98 33.87 93.76 18 35 46 1917.9 -28.84 52.27

100.D0 12 2 12 5766.18 -3.73 143.23 30.20 60.61 13 4 3B 3166.2 -9.62 136.6D

110.00 19 35 20 2206.44 -33.18 36.87 35.41 90.84 20 50 7 1606.4 -31.38 28.00

110.00 12 $9 9 3650.36 -2.77 152.62 28.35 35.92 15 39 59 3050.4 -7.22 126.37

DIFFERENTIAL CORRECTIOtAS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0847 TRA 5.4378 TC-13.9127 8AU 2.0381 ,_GT11234.2 SGR 594.6 883 1846.4 ST 1936.2 SR 493.0 $9 1388.3

ROE .2949 RRA .0818 RC5 .4502 FAU .51943 RRT -.2596 RRF -.2875 RTF .9942 CRT .1634 CRS .2443 CST -.9163

FDE -.8185 FRA 7.2059 FC-25.0056 BSP 38800 S84811249.9 R23 .0295 R13 -.9942 LSA 2357.6 NSA 674.1 SSA 26.4

BOE .2972 BRA 5.4388 6C515.9200 FSP 6273 S8111235.2 SG2 574.1 THA 179.21 ELI 1937.9 EL2 486.D ALF 2.34

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .DD

RP 211.60 LAP -1.64

RE 302.717 GL 18.51

PLANETOCENTRIC CONIC

C3 11.238 VHL 5.553

LNCH AZMTH LNCH TIME

90.00 16 47 20

90.00 10 52 29

100.00 18 22 49

tQD.DO 11 59 41

110.DD 20 0 59

110.DD 12 38 1

LOL

LOP 291.97 VP 23.341 GAP -10.01 AZF 90.83 TAL 340.01 TAP 223.34 RCA 146.50 V2 23.926

GP .14 ZAL 118.88 ZAp 49.13 ETS 179.43 ZAE 75.85 ETE 179.28 ZAC 83.95 CLP 49.15

DLA 21.05 RAL 177.67 RAD 6567.4 VEL 11.517 PTH 2.01V_P 5.826 DpA 9.11 RAp 163.51ECC 1.1653

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2808.18 -28.21 82.42 36.85 92.31 17 54 8 2208.2 -27.57 73.82

400T,96 -8,12 161.23 31.72 62.30 11 39 17 3408.0 -9.78 154.46

2500.26 -29.39 59.67 36.75 94.44 19 4 29 1900.3 -28.66 50.99

3791.11 -4.91 144.63 51.05 60.48 13 2 52 5191.1 -8.81 158.01

2195.17 -35.01 55.86 36.26 99.42 20 37 32 1593.2 -31.36 27.03

3670.96 -1.98 133.70 29.25 35.87 13 59 12 5071.0 -6.45 127.46

FLIGHT TIME 562.00 ARRIVAL DATE NOV 8 1965

DISTANCE 804.191 EARTH TO MARS

48.64 VL 32.906 GAL -3.52 AZL 88.16 HCA 243.54 SMA 187.03 ECC .21672 INC 1.8392 vl 30.087

Apo 227.37

ETC 238.22

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0226 TRA 5.6014 TC-15.9364 OAU 2.0983 SGT11439.9 SGR 600.5 SG3 1771.8 ST 1996.8 SR 499.5 SS 1393.6

ROE .2912 RRA .0626 RC5 .4479 FAU .50658 RRT -,2610 RRF -.2892 RTF .9942 CRT .1068 CRS .2856 CST -.9219

FDE -.9114 FRA 7.0870 FC-25.5614 BSP 39504 SG811455.7 R25 .0301 R15 -.9942 LSA 2393.0 NSA 672.1 sSA 25.9

6DE .2921BRA 5.6023 BC513.9455 FSp 6023 S8111441.0 SG2 579.6 THA 179.21 EL1 1997.6 EL2 496.4 ALF 1.63

LAUNCH DATE NOV 11 1964 FLIGHT TIME 364.00 ARRIVAL DATE NOV 10 1965

HELIOCENTRIC CCNIC DISTANCE 808.416

RL 146.09 LAL .00 LOL 46.64 9L 32.910 GAL -5.63 AZL 88.16 HCA

RP 211.35 LAp -1,68 LOP 293.18 VP 23.381 GAp -10,15 AZP 90.79 TAL

RC 305.736 GL 18.14 GP .14 ZAL 119.$2 ZAP 48.09 ETS 179.43 ZAE

PLANETOCENTRIC CONIC

C3 11.470 VHL 3.387 DLA 20.49 RAL 179.50 RAD 6567.4 VEL 11.526 pTH 2.01VHP 3.895 DpA 9.03

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME 1=O CST TIN

90.00 16 57 4 2788.42 -28.13 80.98 37.77 93.25 17 45 33 2188.4

9D.DD 10 49 19 4033.46 -3.25 1_2.18 32.58 62.13 11 56 54 5455.5

100.00 18 31 50 2482.87 -29.49 58.39 37.65 95.11 19 13 12 1882.9

100.00 11 57 14 3816.24 -4.07 146.02 31.93 60.36 15 0 51 3216.2

110.00 20 8 39 2179.96 -32.86 34.86 57.13 99.99 20 44 59 1580.0

110.DD 12 36 55 3691.92 -1.18 134.79 30.13 55.83 13 58 26 5091.9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.0450 TRA 3.7702 TC-13.9366 BAU 2.1381 58T11839.8 $GR 606.2 SG3 1698.7

ROE .2977 RRA .0837 RC3 .&452 FAU .29352 RRT -.2827 RRF -.2915 RTF .9942

FOE -.9977 FRA 6.9714 FC-22.1545 BSP 40209 58811655.5 R23 .0305 R15 -.9942

BOE .3008 6RA 5.7711 6C513.9437 FSP 5780 5Gl11640.7 SG2 584.8 THA 179.21

244.53 SMA 187,11 ECC .21754

339.43 TAP 223.98 RCA 146.40

74.50 ETE 179.51 ZAC 83.98

EARTH TO MARS

INC 1.8597 vl- 30.087

Apo 227.81 V2 25.956

ETC 258.20 CLP 48.09

RAp 163.45 ECC 1.1888

INJ 2 LAT [NJ 2 LONG

-27.40 72.59

-8.94 156.04

-28.47 49.74

-?.98 139.42

-31.15 26.07

-3.66 128.57

ORBIT DETERMINATION ACCURACY

ST 2065.5 SR 505.8 SS 1399.8

CRT ,0512 CR$ .3244 CST -.9276

LSA 2434.7 NSA 668.8 SSA 25.5

EL1 2063.7 EL2 505.1ALF .77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. |964)

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CGI41C

ML 148.09 LAL .00

RP 211.08 LAP ol.68

RC 304.746 GL 17.96

PLAMETOCENTRIC CONIC

CS 11.697 VHL 3.420

LNCH AZMTH LNCH TIME

90.00 17 6 45

90.00 10 46 15

100.00 tS 40 49

100.00 11 54 52

110.00 20 16 21

110.00 12 35 49

FLIGHT TIM( 366.00 ARRIVAL DATE NOV 12 196S

DISTANCE 812.644 EARTH TO MARS

L04, 48.64 VL 32.914 GAL -3.75 AZL 88.18 NCA 245.76 SMA 187.18 ECC .21840 INC 1.8403 vl 30.087

LOIS 294.49 VP 23.420 GAP -10.28 AZP 90.76 TAL 338.84 TAP 224.60 RCA 146.30 APO 226.06 V2 25.986

GP .14 ZAL 120.78 ZAP 47.06 ET8 179.43 ZA( 73.19 ETE 179.34 ZAC 84.01 ETC 256.18 CLP 47.06

DLA 19.93 RAL 179.33 RAD 6567.4 VEL 11.536 PTH Z.OI VHP 3.962 DPA 8.97 RAP 163.65 ECC 1.1925

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ141H INJ TIME PO CST TIM INJ Z LAT [NJ 2 LONG

2769.03 -26.06 79.57 38.70 93.94 17 52 54 2169.0 -27.22 71.00

4063.02 -4.37 164.33 33.48 61.98 11 53 58 3463.0 -8.08 157.62

2465.71 -29.38 57.13 38.57 95.77 19 21 54 1865.7 -28.27 48.50

3_41.57 -3.21 147.41 32.84 60.26 12 58 54 3241.6 -7.15 140.85

2166.82 -32.70 33.87 38.01 100.56 20 52 28 1566.8 -30.90 25.11

3713.23 -.37 135.90 31.06 55.82 13 37 43 3113.2 -4.85 129.69

DIFFERENTIAL CDRRECT1ONS

TOE -.1115 TRA 3.9445 TC-13.9110 BAU 2.1764

ROE .3044 RRA .0845 RC3 .4422 FAU .28106

FOE-1.0773 FRA 6.8545 FC-ZO.80Z7 BSP 40903

BO( .3241 BRA 3.9454 BC313.9181 FSP 5558

LAUNCH DATE NOV 11 1964

HELIOCENTRIC C.GNIC

RL 146.09 LAL .DO

RP 210.82 LAP -1.69

RC 305.T46 GL 17.78

PLAN[TOCENTNIC CONIC

C3 11.936 VHL 3.455

LNCH A2147M LNCH TIME

90.00 17 16 22

90.00 10 43 17

100.00 18 49 47

100.00 11 52 34

110.00 ZO 24 4

110.00 12 34 45

DIFFERENTIAL CCRRECTIONS

TOE -.1836 TRA 4.1235 TC-13.9682 BAU 2.2143

ROE .3112 RRA .0851 RC3 .4380 FAU .26886

F0(-1.1529 FRA 6.7373 FC-19.4960 B_ 41574

DOE .$613 BflA 4.1244 BC313.8732 FSP 5335

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIOti ACCURACY

SGT11831.6 SGR 611.7 SG3 1627.8 ST 2136.2 SR 512.0 SS 1406.1

Hilt -.2646 RRF -.2938 RTF .9941 CRT -.0023 CRS .3608 CST -.9331

Sr,011847.4 R23 .0312 R13 -.9941 LSA 2521.9 MSA 664.7 SSA 24.7

S6111832.7 862 589.8 THA 179.21 EL1 2136.2 EL2 512.0 ALF 179.97

FLIGHT TIME 368.00 ARRIVAL DATE NOV 14 1965

DISTANCE 816.874

LOL 48.64 VL 32.918 GAL -3.87 AZL 88.16 HCA

LOP 295.61 VP 23.458 GAP -10.43 AZlP 90.72 TAL

GP .13 ZAL 121.74 ZAP 48.06 (TS 179.42 ZA[

EARTH TO MARS

246.98 SMA 187.26 ECC .21931 INC 1.8408 vl 30.087

338.23 TAP 223.21 RCA 146.19 APO 228.32 V2 26.015

71.90 ETE 179.37 ZAC 64.05 ETC 258.15 CLP 46.06

OLA 19.37 RAL 180.18 RAD 6567.5 VEL 11.547 PTH 2.O2 VHP 4.033 OPA 8.88 RAP 163.83 ECC 1.1965

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2749.99 -27.97 78.18 39.65 94.62 18 2 12 2150.0 -27.03 69.64

4090.66 -3.48 165.88 34.40 61.88 11 51 28 3490.7 -7.22 159.19

2448.79 -29.26 55.88 39.50 96.41 19 30 35 1848.8 -28,06 47.28

3867.10 -2.35 148.81 33.77 60.19 12 37 1 3267.1 -6.30 142.25

2153.78 -32.53 32.89 36.91 101.12 20 59 58 1533.8 -30.66 24.17

3734.87 .46 137.03 32.01 55.82 13 37 O 3134.9 -4.03 130.82

MIO-COUR81[ (X[CUTICN ACCURACY ORBIT OETERMZNATION ACCURACY

867120|8.9 _ 617.0 _3 1558.6 ST 2214.3 SR 518.1 35 1412.8

RRT -.2969 RRF -.2986 flTF .9940 CRT -.0541CRS .3955 CST -.9382

1_,612034.4 RZ3 .0318 fl13 -.9941 LSA 2594.5 NSA 660.1SSA 24.6

86112019.7 _ 594.8 THA 179.21 EL1 2214.5 EL2 517.3 ALF 179.23

LAUNCH DATE NOV 11 1964

MELIOCENTRIC CONIC

RL 148.09 LAb .OO

RP 210.58 LAP -1.71

RC 306.737 GL 17.59

PLANETOCENTRIC CONIC

CS 12.198 VHL 3.493

LNCH AZMTH LNCH TIME

90.00 17 25 56

gO.DO 10 40 25

100.00 18 58 43

100.00 11 50 19

110.00 20 31 48

110.00 12 33 43

FLIGHT TIME 370.00 ARRIVAL DATE NOV 16 1965

DISTANCE 821.106

LOt. 48.64 VL 32.923 GAL -3.99 AZL 88.16 HCA

LOP 296.84 VP 23.496 GAP -10.57 AZP 90.68 TAL

GP .13 ZAb 122.72 ZAP 45.09 ETS 179.42 ZkE

EARTH TO MARS

248.20 SNA 187.34 ECC .22028 INC 1.8413 Vt 30.067

337.61 TAp 225.81 RCA 146.08 APO 228.60 V2 26.043

70.65 ET_ 179.40 ZAC 84.10 ETC 258.11 CLP 45.09

DLA 18.80 RAL 181.00 RAD 6567.5 VEL 11.558 PTH 2.02 VHP 4.105 DPA 8.78 RAp 164.06 ECC 1.2007

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

2731.32 -27.86 76.83 40.61 95.29 18 11 27 2151.3 -26.83 68.31

4118.39 -2.59 167.45 35.35 61.79 11 49 3 3518.4 -6.35 160.76

2432.12 -29.13 54.66 40.45 97.04 19 39 15 1832.1 -27.85 46.09

3892.82 -1.46 150.23 34.73 60.14 12 55 12 3292.8 -5.44 143.68

2140.86 -32.36 31.92 39.83 101.66 21 7 29 1540.9 -30.42 23.25

3756.85 1.30 138.18 32.99 55.84 13 36 20 3156.8 -3.19 131.97

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy

TOE -.2589 TRA 4.3084 TC-13.7995 8AU 2.2514 86712199.8 SGR 622.2 SG3 1491.4

ROE .3182 RRA ,.0856 RC3 .4354FAU .25701 RRT -.2695 RRF -.2997 RTF .9940

FOE-1.2209 FRA 6.6201 FC-18.2411BSP 42234 SG_12215.7 R23 .0324 R13 -.9940

BOE .4103 BRA 4.3093 BC313.8064 FSP 5119 SG112201.0 SG2 599.1 THA 179.21

LAUNCH DATE NOV 11 1g64 FLIGHT TIME 372.00

HELIOCENTRIC CONIC OISTANCE 823.340

RL 148.09 LAL .00 LOL 48.64 YL 32.928 GAL -4.11 AZL 88.16 HCA 249.43 SMA 187.42 (CC .22124

RP 210.34 LAP -1.72 LOP 298.06 VP 23.533 GAP -10.71 AZP 90.65 TAL 336.97 TAp 226.40 RCA 145.93

RC 307.719 GL 17.39 GP .13 ZAL 123.71 ZAp 44.13 ETS 179.41 ZAE 69.42 ETE 179.43 ZAC 84.15

PLANETOCENTRIC CONIC

C3 12.474 VHL 5.532 OLA 18.21RAL 181.84 RAD 6367.5 VEL 11.570 PTH 2.02 VHP 4.179 DpA 8.66

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN

90.00 17 35 25 2713.00 -27.74 75.50 41.59 95.95 18 20 38 2113.0

90.00 10 37 39 4146.21 -1.70 158.98 36.32 61.73 11 46 45 3546.2

100.00 19 7 37 2415.71 -28.98 53.46 41.42 97.66 19 47 53 1815.7

100.00 11 48 8 3918.74 -.60 151.65 35.71 60.11 12 53 27 3318.7

110.00 20 39 33 2128.07 -32.18 30.97 40.77 102.20 21 15 1 1528.1

110.00 12 32 42 3779.14 2.15 139.34 33.99 55.88 |3 35 41 3179.1

DIFFERENTIAL CORRECTIONS MID-COURSE (xECUTION ACCURACY

TOE -.3369 TRA 4.4987 TC-13.7124 BAU 2.2879 86T12375.1 8GR 627.1SG3 1426.1

ROE .3255 RflA .0860 RC3 .4313 FAU .24544 RRT -.2723 RRF -.3030 RXF .9939

FOE-1.2822 FRA 6.5026 FC-17.0343 08P 42887 36812391.0 R23 .0329 R13 -.9939

BDE .4684 BRA 4.4995 0C318.7191FSP 4912 S6112376.3 SG2 603.3 THA 179.21

ORBIT DETERMINATION ACCURACY

ST 2296.1 SR 524.1 SS 1419.0

CRT -.1036 CRS .4274 CST -.9431

LSA 2672.2 MS), 654.3 SSA 24.1

ELI 2298.7 EL2 521.1 ALF 178.57

ARRIVAL DATE NOV 18 1965

EARTH TO MARS

[NC 1.8419 vt 30.087

APO 228.88 V2 26.071

ETC 258.08 CLP 44.15

RAP 164.33 ECC 1.2053

INJ 2 LAT INJ 2 LONG

-26.62 67.01

-5.46 162.33

-27.62 44.93

-4.57 145.11

-30.17 22.33

-2.34 133.14

ORBIT DETERMINATION ACCURACY

ST 2386.5 SR 52g.9 SS 1424.2

CRT -.1500 CRS .4569 CST -.9477

LSA 2753.9 NSA 648.2 SSA 23.7

EL1 2387.9 EL2 523.6 ALF 178.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.08 LAL .00

RP 210.10 LAP -1.74

RC 308.691 GL 17.19

PLANETOCENTRIC CONIC

C3 12.78g VHL 3.573

LNCH AZMTH LNCH TIME

90.00 17 44 51

90.00 10 34 58

100.00 19 16 29

100.00 11 48 1

110.00 20 47 18

110.00 12 31 42

48.84 VL 32.932 GALLOL

LOP 299.29 VP 23.570 GAP -10.64 AZP 90.61 TAL 336.32 TAp 226.97 RCA 145.82 Apo 229.16

GP .12 ZAL 124.71 ZAP 43.24 (TS 179.40 ZAE 66.22 ETE 179.45 ZAC 84.21 (TC 258.03

FLIGHT TIM( 374.00 ARRIVAL DATE NOV 20 1985

DISTANCE 629.576 EARTH TO MARS

-4.24 AZL 38.]6 HCA 250.65 SNA 187.50 ECC .22228 INC 1.8423 Vl 30.087

V2 26.098

CLP 45,24

OLA 17.82 RAL 182.69 RAD 6567.5 VEL 11.583 PTH 2.03 VHP 4.255 DPA 8.55 RAP 184.62 ECC 1.2101

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2693.05 -27.60 74.20 42.58 96.59 18 29 46 2095.1 -26.40 65.74

4174.14 -.80 170.54 37.33 61.69 11 44 32 3574.1 -4.57 163.90

2399.58 -28.83 52.29 42.40 98.26 19 56 28 1793.6 -27.39 43.78

3944.85 .29 153.06 36.72 60.11 12 51 46 3344.9 -3.69 148.55

2115.44 -32.00 30.03 41.72 102.73 21 22 33 1515.4 -29.91 21.44

3801.75 3.02 140.52 35.02 55.93 13 35 4 3201.7 -1.47 134.32

DIFFERENTIAL C¢_RECTIONS

TOE -.4197 TRA 4.6938 TC-13.6075 BAU 2.3240

ROE .3330 RRA .0861 R¢3 .4274 FAU .23429

FDE-1.3414 FRA 6.3825 FC-13.6856 09P 43505

BDE .5358 BRA 4.6946 6C313.6143 FSP 4707

LAUNCH OATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAb .00

RP 209.88 LAp -1.75

RC 309.634 GL 16.98

PLANETOCENTRIC CONIC

C3 18.083 VHL 3.617

LNCH AZI4TH LNCH TIM(

90.00 17 54 13

90.00 10 32 22

100.00 19 25 19

100.00 11 43 56

110.00 20 55 2

110.00 12 30 43

DIFFERENTIAL CORRECTIONS

TOE -.5040 TRA 4.3966 TC-13.4609 BAU 2.3590

ROE .$406 RRA .0361 RC3 .4229 FAU .22341

F0(-1.3920 FRA 6.2643 FC-14.7838 BSP 44139

BDE .6065 BRA 4.3973 8C313.4876 FSP 4513

MID-COURSE EXECUTI4_I ACCURACY ORBIT DETERMINATION ACCURACY

$6712349.2 S_ 631.9 $463 1362.9 ST 2480.0 SR 535.7 s6 1429.5

RRT -.2757 RRF -.3070 RTF .9937 CRT -.1950 CRS .4555 CST -.9518

S6812361.2 R23 .0337 R13 -.9936 LSA 2840.5 MSA 641.6 SSA 28.2

_112346.5 SG2 607.4 THA 179.20 EL1 2482.3 EL2 524.9 ALF 177.48

FLIGHT TIME 376.00 ARRIVAL OATE NOV 22 1965

OlSTANC( 833.812 EARTH TO MARS

LOL 48.64 VL 32.937 6AL -4.56 AZt. 68.t6 HCA 251.88 SMA 1_7.39 ECC .22336 INC 1.8429 vl 50.087

LOP 300.52 VII 23.603 GAP -10.98 AZP 90.37 TAL 335.65 TAp 227.$3 RCA 145.69 APO 229.43 V2 26.124

GP .12 ZAL 125.72 ZAP 42.36 ET3 179.39 ZA( 67.04 ETE 179.48 ZAC 84.27 ETC 257.93 CLP 42.56

OLA 17.02 RAL 133.34 RAD 6567.5 VEL 11.596 PTH 2.03 VHP 4.332 DpA 8.40 RAP 164.94 ECC 1.2153

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ t tONG

2677.43 -27.46 72.94 43.59 97.21 18 36 51 2077.5 -26.18 64.51

4202.13 .11 172.10 36.35 61.68 11 42 24 3602.2 -3.68 165.47

2383.73 -28.67 51.14 43.39 98.64 20 5 2 1733.7 -27_15 42.67

3971.15 1.16 154.52 37.76 60.13 12 50 • 3371.2 -2.81 146.00

2t03.00 -31.81 29.11 42.69 103.24 21 30 S 1503.0 -29.66 20.56

3824.63 3.89 141.72 56.07 56.01 13 34 28 3224.7 -.60 135.51

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712706.9 3GR 636.5 SG3 1301.6 ST 2577.8 SIR 541.4 88 1433.1

RRT -.2791RRF -.3110 RTF .9936 CRT -.2360 CR3 .$112 C8T -.9556

S_12725.8 R23 .0344 fl13 °.9936 LSA 2930.5 MSA 635.2 SSA 22.6

$6112711.1SGZ 611.| THA 179.20 EL1 2581.1 EL2 525.4 ALF 177.04

LAUNCH DATE NOV 11 1964 FLIGHT TIME 376.00 ARRIVAL OATE NOV 24 1965

NELIOCEHTRIC CONIC OISTANCE 838.049 EARTH TO MARS

RL 148.09 LAL .00 LOt. 48.64 VL 52.942 GAL -4.51 AZL 88.16 HCA 253.12 6MA 167.67 ECC .22450 INC 1.8433 Vl 50.087

RP 209.88 LAP -1.78 LOP 301.75 VP 23.640 GAP -11.12 AZP 90.54 TAL 334.97 TAP 228.08 RCA 145.54 APO 229.80 V2 26.149

RC 310.607 GL 16.76 GP .12 ZAL 126.73 ZAP 41.50 ETS 179.38 ZAE 65.89 [TE 179.50 ZAC 84.34 ETC 257.94 CLP 41.50

PLANETOCENTRIC CONIC

C3 13.418 VHL 3.663 DLA 16.41 RAL 184.39 RAD 6567.5 VEL 11.610 PTH 2.03 VHP 4.411 DPA 8.25 RAP 165.28

LNCH AZMTH LNCH TIME L-I TIME IN_ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

90.00 18 3 31 2660.26 -27.51 71.70 44.61 97.81 16 47 51 2060.3 -25.94

90.00 10 29 51 4230.33 1.02 173.67 39.41 61.70 11 40 21 3630.3 -2.77

100.00 19 34 6 2363.20 -26.50 50.01 44.41 99.41 20 13 34 1768.2 -26.91

100.00 11 41 57 3997.64 2.08 155.98 38.82 60.17 12 48 35 3397.6 -1.91

110.00 21 2 46 2090.75 -31.61 28.21 43.67 103.74 21 37 37 1490.8 -29.40

110.00 12 29 46 3847.85 4.77 142.94 57.14 56.11 13 33 54 3247.8 .29

DIFFERENTIAL

ECC 1.2208

INJ 2 LONG

63.80

167.04

41.57

149.46

19.70

136.72

C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE -.5922 TRA 5.1042 TC-13.3393 6AU 2.3940 $GT12669.7 3GR 640.9 SG3 1242.1 ST 2679.3 $R 546.9 33 1435.5

ROE .3486 RflA .0856 RC3 .4182 FAU .21267 RRT -.2830 RRF -.3135 RTF .9934 CRT -.2750 CRS .5355 CST -.9590

F08-1.4362 FRA 6.1440 FC-13.7347 2SP 44744 66812665.7 R23 .0352 R13 -.9934 LSA 3023.8 NSA 628.2 SSA 22.4

BOE .6872 SRA 5.1049 BC313.3459 FSP 4322 S6112871.0 SG2 614.6 THA 179.19 EL1 2683.7 EL2 525.0 ALF 176.66

LAUNCH DATE NOV 11 1964 PLIGHT TIM( 380.00 ARRIVAL DATE NOV 26 1965

HELIOCENTRIC CCNIC

RL 148.09 LAL .00

RP 209.44 LAp -1.70

RC 311.551 _ IG.54

PLANETOCENTRIC CONIC

C3 13.774 VHL 3.711

LNCH AZI4TH LNCH TIN(

90.00 18 12 45

90.00 10 27 24

100.00 19 42 50

100.00 11 40 1

110.00 21 10 29

110.00 12 26 31

DISTANCE 842.286

LOt. 48.64 VL 52.947 GAL -4.66 AZL 68.16 HCA

LOP 302.99 VP 23.674 GAP -tl.26 AZP 90.30 TAL

6P .11 ZAL 127.76 ZAP 40.66 ET3 179.37 ZAE

EARTH TO MARS

234.35 SMA 187.76 ECC .22568 INC 1.8438 Vl 30.087

334.27 TAp 228.62 RCA 145.39 APO 230.13 V2 26.174

64.76 ETE 179.53 ZAC 84.42 ETC 257.89 CLP 40.66

DLA 15.80 RAL 183.24 RAD 6567.5 V(L 11.626 PTH 2.04 VHP 4.492 DPA 8.08 RAP 165.65

b-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2643.47 -27.14 70.50 45.65 98.39 18 56 49 2043.5 -25.70

4253.60 1.93 175.25 40.49 61.74 11 38 23 3658.6 -1.86

2352.97 -28.33 46.9_ 45.44 99.97 20 22 3 1753.0 -26.66

4024.32 2.96 137.44 56.91 60.24 12 47 5 3424.3 -1.00

2078.73 -31.41 27.33 44.67 104.23 21 45 8 1476.7 -29.14

3871.33 5.66 144,17 58.25 56.23 13 33 22 3271.3 1.19

DIFFERENTIAL CORRECTIONS

TOE -.6830 TRA 5.5183 TC-13.1764 BAu 2.4280

ROE .3567 RflA .0834 RC3 .4132 FAU .20262

F08-1.4791 FRA 6.0243 FC-12.7349 6_P 45363

BOE .7706 BRA 5.3195 BC313.1849 FSP 4140

MID-COURSE EXECUTION ACCURACY

SG719023.8 SGR 645.1 SG3 1184.6

RRT -.2871 RR! r -.3203 RTF .9932

SG813039.8 R23 .0360 R13 -.9932

SG113025.2 SG2 617.9 THA 179.16

ECC 1.2267

INJ 2 LONG

62.15

168.62

40.51

150.92

18.86

137.93

ORBIT DETERMINATION ACCURACY

ST 2784.2 SR 552.3 98 1436,6

CRT -.3110 CR6 .5531CST -.9820

LSA 3119.9 MSA 621.4 6SA 22.0

EL1 2789.7 EL2 523.9 ALF 176.34
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH 0ATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .DO

RP 209.24 LAP -1.79

RC 312.486 GL 16.51

PLANETOCENTRiC CONIC

CS 14.155 VHL 3.762

LNCH AZNTH LNCH TIME

90.00 16 21 55

90.00 10 25 2

100.00 19 51 31

100.00 11 38 7

110.00 21 18 10

110.00 12 27 57

FLIGHT TIME 382.00 ARRIVAL DATE NOV 28 1965

DISTANCE 646.522 EARTH TO MARS

LOL 46.64 VL 52.952 GAL -4.60 AZL 88.16 HCA 255.59 SMA 187.85 ECC .22691 INC 1.8443 Vt 30.087

LOP 304.22 VP 23.708 GAP -11.59 AZP 60.46 TAL 553.55 TAp 229.14 RCA 145.22 Apo 230.48 V2 26.198

GP .11 ZAL 128.79 ZAp 39.65 (78 179.56 ZAE 63.65 ETE 179.55 ZAC 84.50 ETC 257.84 CLP 39.85

OLA 15.16 RAL 188.09 RAD 6567.6 VEL 11.842 pTH 2.04 VHp 4.574 OPA 7.91 RAp 168.04 ECC 1.2329

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2627.05 -26.96 69.33 46.71 96.95 19 5 42 2027.0 .25.46 60.99

4266.97 2.84 176.63 41.60 61.61 11 38 29 3867.0 -.95 170.20

2538.09 -28.15 47.85 46.46 100.50 20 30 29 1738.1 -26.41 39.48

4051.17 5.88 158.92 41.05 60.34 12 45 58 3451.2 -.og 152.39

2066.95 -31.21 26.47 45.69 104.70 21 52 37 1486.9 -28.88 18.04

3895.07 6.56 145.43 39.37 56.36 13 32 52 3295.1 2.09 139.19

DIFFERENTIAL CORRECTIONS

TOE -.7772 TRA 5.5398 TC-13.0038 BAU 2.4620

ROE .3652 RRA .0847 RC3 .4079 FAU .19272

FoE-l.5157 FRA 5.9031 FC-11.7872 BSP 45960

BOE .8588 9RA 5.5405 8C313.0102 FSP 3963

LAUNCH OATS NOV 11 1964

HELIOCENTRIC C_IC

RL 148.09 LAL .00

RP 209.04 LAp -1.80

RC 313.411 GL 16.08

PLANI[TOCENTRIC CONIC

CS 14.559 VHL 3.618

LNCH AZMTH LNCH TIME

90.00 18 31 0

90.00 10 22 44

1OO.00 20 0 6

100.00 11 36 16

110.00 21 25 50

110.00 12 27 4

DIFFERENTIAL C_RflECTION$

TOE -.8748 TRA 5.7678 TC-12.6143 BAU 2.4955

ROE .3739 RRA .0696 tiC3 .4023 FAU .16311

FOE-I.5475 FRA 5.7619 FC-10.6882 BSP 46544

BDE .9514 BRA 5.7064 8C312.8208 FSP 3792

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713174.1 8GR 649.1 663 1129.0 ST 2892.1 SR 557.7 SS 1436.3

RRT -.2915 RRF -.3255 RTF .9930 CRT -.3446 CRS .5793 CST -.9646

$G813190.1 R23 .0570 R13 -.9930 LSA 3218.7 MSA 614.7 SSA Zl.S

S6113175.4 SG2 620.9 THA 179.18 EL1 2898.7 EL2 522.3 ALF 176.07

FLIGHT TIN( 384.00 ARRIVAL DATE NOV 30 1965

DISTANCE 850.758 EARTH TO MARS

LOt. 48.64 VL 52.958 GAL -4.9§ AZL 88.16 HCA 256.83 SMA 187.94 ECC .22820 INC 1.8448 vl 30.087

LOP 305.46 VP 23.740 GAP -11.53 AZP 90.42 T/_. 532.82 TAP 229.65 RCA 145.05 APO 230.85 V2 26.221

GP .11 ZAL 129.82 ZAp 39.06 ETS 179.34 ZAE 62.57 ETE 179.57 ZAC 84.59 ETC 257.78 CLP $9.06

OLA 14.55 RAL 186.94 RAD 6567.6 VEL 11.660 PTH 2.05 VHP 4.658 DpA 7.73 RAp 166.46 ECC 1.2396

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2611.03 -28.80 68.19 47.78 99.50 19 14 31 2011.0 -25.21 59.86

4315.47 3.76 178.43 42.74 61.91 11 34 39 3715.5 -.03 171.79

2323.54 -27.96 46.80 47.54 101.02 20 58 53 1723.5 -26.16 36.47

4078.19 4.79 160.41 42.17 60.46 12 44 14 3478.2 .82 153.88

2055.42 -31.01 25.63 46.73 105.16 22 0 6 1455.4 -28.82 17.24

3919.08 7.46 146.70 40.52 56.54 13 32 23 3319.1 3.01 140.44

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13319.9 8GR 653.0 963 1075.3 ST 3002.9 SR 562.9 SS 1454.3

RRT -.2963 RRF -.3310 flTF .9927 CRT -.5760 CRS .5992 CST -.9670

86815335.9 R23 .0379 R13 --.9927 LSA 3519.9 NSA 607.8 SSA 21.2

S6115321.3 SG2 623.6 THA 179.17 ELI 5010.8 EL2 520.2 ALF 175.84

LAUNCH OATE NOV 11 19E4

HELIOCENTRIC CONIC

RL 146.09 LAL .00

RP 208.85 LAP -1.81

RC 514.$29 GL 15.85

PLANETOCENTR[C CONIC

CS 14.991 VHL 5.872

LNCH AZMTH LNCH TINS

90.00 18 40 t

90.00 10 20 50

100.00 20 8 45

tOO.DO 11 54 29

110.00 21 33 26

110.00 12 26 13

LOL

LOP 306.71 VP 25.772 GAP -11.67 AZP 90.36 TAL 352.08 TAp 230.15 RCA 144.87 APO 231.20 V2 26.243

GP .11 ZAL 130.86 ZAP 38.30 ETS 179.33 ZAE 81.51ETE 179.60 ZAC 84.68 ETC 257.72 CLP 38.30

DLA 13.92 RAL 187.79 RAO 6587.6 VEL 11.676 PTH 2.05 VHp 4.744 OPA 7.54 RAp 186.90 ECC 1.2467

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2595.43 -26.62 67.06 48.87 100.03 19 23 17 1995.4 -24.96 58.80

4344.08 4.87 180.03 43.90 82.04 11 32 54 5744.1 .90 173.39

2509.36 -27.77 45.79 48.62 101.52 20 47 15 1709.4 -25.90 37.49

4103.38 5.70 161.92 43.34 80.61 12 42 54 3503.4 1.74 155.37

2044.17 -50.81 24.62 47.78 105.60 22 7 33 1444.2 -28.36 16.47

3943.33 8.57 147.99 41.70 58.74 13 51 56 5343.3 3.93 141.71

FLIGHT TIME 366.00 ARRIVAL DATE DEC 2 1965

DISTANCE 854.961 EARTH TO MARS

48.64 VL 32.963 GAL -5.11 AZL 8&.15 HCA 256.07 SMA 188.04 ECC .22955 INC 1.8453 vl 30.087

DIFFERENTIAL CORRECTIONS

TOE -.9754 TRA 6.0013 TC-12.6131 8AU 2.5290

ROE .3829 RRA .0828 RC3 .3965 FAU .17383

FDE-t.S741 FRA 5.6583 FC-10.0393 BSP 47104

80E 1.0479 BRA 6.0019 BC312.6195 FSP 3825

LAUNCH OAT( NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .00

RP 208.67 LAp -1.81

RC $15.238 ;L 15.61

PLANETOCENTRIC CONIC

C3 13.449 VHL 3.931

LNCH AZMTH LNCM TIME

90.00 18 46 58

90.00 10 18 19

100.00 20 17 14

100.00 11 32 44

110.00 21 41 5

110.00 12 25 23

DIFFERENTIAL CORRECTIONS

TOE-1.0795 TRA 8.2421 TC-12.3969 BAU 2.5622

ROE .$922 RRA .0912 RC3 .3905 FAU .16484

FOE-1.5970 FRA 5.5337 FC5-9.2570 BSP 47658

80E 1.1486 BRA 8.2426 BC312.4051 FS4P 3463

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T13460.9 SGR 656.7 663 1023.3 ST 3115.1 SR 568.0 SS J430.3

RRT -.3014 RRF -.3369 RTF .9924 CRT -.4052 CRS .6177 CST -.9691

SG613476.9 R23 .0389 R13 -.9924 LSA 3422.1 NSA 600.9 SSA 20.8

86113462.3 9G2 626.1 THA 179.16 ELI 3123.9 EL2 517.8 ALF 175.66

FLIGHT TIME 368.00 ARRIVAL DATE DEC 4 1965

DISTANCE 859.223 EARTH TO MARS

LOL 48.64 VL 32.966 GAL -5.2_ AZI. 86.15 PICA 259.31 S_4A 188.13 ECC .23098 INC 1.8457 Vt 30.087

LOP 307.95 VP 23.803 GAP -11.82 AZP 90.34 TAL 331.32 TAP 230.63 RCA 144.68 APO 231.58 V2 26.264

GP .tO ZAL 131.90 ZAP 37.55 ETS 179,32 ZAE 60.46 ETE 179.62 ZAC 84.78 ETC 257.66 CLp 37.55

DLA 13.29 RAL 186.64 RAD 6567.6 VEL 11.698 pTH 2.06 VHP 4.831 DpA 7.33 RAp 167.36 ECC 1.2543

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2580.24 -26.44 66.01 49.97 100.55 19 31 58 1980.2 -24.71 57.76

4372.81 5.59 181.65 45.09 62.19 11 31 12 3772.8 1.82 174.99

2293.53 -27.58 44.81 49.72 102.00 20 55 30 1695.5 -25.65 36.54

4132.74 6.62 163.44 44.53 60.78 12 41 37 3532.7 2,67 156.87

2033.22 -30.60 24.03 48.85 106.03 22 14 56 1433.2 -28.10 15.72

3967.83 9.28 149.30 42.91 56.95 15 31 31 3367.8 4.86 143.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13597.4 8GR 660.2 $63 973.1 ST 3229.3 3R 573.0 SS 1424.6

RRT -.3068 RRF -.3432 RTF .9921 CRT -.4324 CRS .6352 CST -.9709

6G813615.4 R23 .0401 R13 -.9921 LSA 3526.0 MSA 594.3 SSA 20.5

S6113596.9 SG2 628.5 THA 179.14 EL1 3239.1 EL2 515.1 ALF 175.50
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 11 1864

HELIOCENTRIC C(_IC

RL 148.09 LAL .00

RF 208.A9 LAF -1.82

RC S16.140 GL 1S.SG

PLANETOC(NTRIC CONIC

CS 15.938 VHL 3.992

LNCH AZMTH LNCH TIM(

90.00 18 57 50

90.00 10 16 13

100.00 Z0 25 42

100.00 11 31 2

110.00 21 48 38

110.00 12 24 55

FLIGHT T|ME 390.00 ARR|VAL DATE DEC 6 1955

DISTANCE 883.452 EARTN TO MARS

LOL 48.64 VL 32.974 GAL -5.43 AZL 88.15 HCA 280.56 SMA 188.25 ECC .23242 INC 1.8462 Vl 30.087

LOP 309.20 VP 25.835 GAP -11.86 AZP 90.30 TAL 530.54 TAp 231.10 RCA 144.48 AFO 231.97 _2 26.235

GP .lO ZAL 152.94 ZAF 38.83 ET$ 179.30 ZAE 59.44 ETE 179.64 ZAC 84.88 (TC 257.80 CLp 36.83

DLA 12.65 RAL 189.48 RAD 6567.6 VEL 11.718 PTH 2.06 VHp 4.920 DFA 7.12 RAp 167.85 ECC 1.2623

L-Z TIN( INJ LAT INJ LONG INJ RT A8C ZNJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2565.49 -26.23 64.97 $1.09 101.02 19 40 35 1985.5 -24.46 56.75

4401.64 8.50 183.28 46.31 62_38 11 29 35 3801.6 2.75 176.60

2232.12 -27.33 43,86 50.85 102.47 21 3 44 1682.1 -25.40 35.63

4150.24 7.53 164.97 45.75 80.99 12 40 22 5380.2 3.5fl 158.38

2022.58 -30.40 25.26 49.94 106.44 22 22 21 1422.6 -27.85 15.00

5992.55 10_20 150.63 A4.14 37.19 13 31 7 5392.5 5.80 144.30

DIFFERENTIAL CORRECTIONS

T06-1.1866 TRA 6.4905 TC-12.1759 BAU 2.5937

ROE .4018 RRA .0795 RC3 .3842 FAU .1561G

F06-1.8155 FRA 5.4088 FC3-8.4823 BSP 48214

60( 1.2528 BRA 6.4908 BC312.1819 FP 3306

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713751.3 SGR 663.6 SG3 924.? ST 3344.8 $R 577.8 SS 1417.1

RR_ -.$1L_RRF -.$439 RTF .9917 CRT -.43T6 CRS .6516 CST -.9T25

S6813747.4 R25 .0413 R13 -.9918 LSA 3630.9 NSA 587.8 SSA 20.1

S6113752.9 SG2 630.3 THA 179.13 EL1 3355.5 EL2 512.2 ALF 175.37

LAUNCH DATE NOV 11 1984 FLIGHT TIN( 392.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC COHIC

RL 148.09 LAL .OO

RP 208.32 LAP -1.85

RC 317.035 GL 15.11

PLANET(_ENTR|C CONIC

CS IG.453 VHL 4.057

LNCH AZl4TH LNCH TIM(

90.00 19 $ 57

90.00 !0 14 !0

100.O0 20 54 5

100.00 11 29 23

110.00 21 58 9

110.00 12 23 43

DIFFERENTIAL CORRECTIONS

TOE-1.2965 TRA 8.7456 TC-11.941S BAU 2.8287

ROE .4117 RRA .0773 RC3 .3TTT FAU .14775

F0(-1.6295 FRA 5.2825 FC5-7.7720 SSP 48737

80( 1.3605 BRA 6.7461 SC311.9475 FSP 3153

DISTANCE 867.678 EARTH TO MARS

LOt. 48.64 VL 32.979 GAL -5.60 AZL 88.15 HCA 261.81 SMA 188.32 ECC .23395 INC 1.8467 vl 50.087

LOP 510.43 VP 23.865 GAP -12,10 kIP 90.26 Tkl. 5Zg.T4 TAp 251.55 RCA 144.27 APO 232.58 V2 26.504

GP .10 ZAL 133.98 zAP 36.15 ETS 179.29 Zk( 58.44 ETE 179.68 ZAC 84.99 ETC 257.53 CLP 36.13

DLA 12.01 RAL 190.33 RAO 6567.7 V(L 11.741 PTH 2.07 VHP 5.011 DpA 6.90 RAP 168.55 ECC 1.2708

L-I TIME |NJ LAT INJ L_G INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2551.11 -2G.OG 65.96 52.25 101.49 19 49 6 1951.2 -24.21 55.T8

4430.59 7.41 184.92 47.56 62.59 11 28 1 5830.6 3.68 i78.22

2269.09 -27.19 42.94 51.96 102.91 21 11 54 1669.1 -25.14 54.74

4187.90 8.44 166.52 47.01 61.22 12 39 11 3587.9 4.55 159.91

2012.26 -30.20 22.53 51.05 106.83 22 29 42 1412.3 -27.60 14.30

4017.49 11.11 151.96 45.40 57.46 13 30 45 3417.5 6.74 145.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGTI38SO.I _ 666.8 SG3 877.9 ST 3460.7 SR 582.S SS 1407.5

RRT -.3181 RRF -.3368 RTF .9915 CRT -.4609 CR$ .GGTO CST -.9756

S_13878.1 223 .0425 R13 -.9914 LSA 3736.0 MSA 581.4 SSA 19.8

S6113881.7 SG2 651.9 THA 179.12 ELI 3472.3 EL2 509.1 ALF 175.27

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .00

RP 208.16 LAp -1.83

RC 51T.g24 GL 14.86

PLANETOCENTRIC CONIC

C3 17.O10 VHL 4.124

LNCH AZMTH LNCH TiME

90.00 19 15 19

90.00 10 12 tO

100.00 20 42 24

100.00 11 27 47

110.00 22 5 38

110.00 12 23 5

FLIGHT TIME 394.00 ARRIVAL DATE DEC 10 1965

DISTANCE 871.899 EARTH TO MARS

LOL 48.64 VL 32.985 GAL -5.77 AZL 88.15 HCA 263.06 SNA 188.42 ECC .23555 INC 1.8472 vl 30.087

LOP 311.70 VP 23.8gl GAP -12.25 AZP 90.22 TAL 328.94 TAp 231.99 RCA 144.04 Apo 232.81 V2 26.525

GF .10 ZAL 155.02 ZAF 35.45 ST5 179,27 Zk[ 57.46 ETE 179,68 ZAC 85.10 ETC 237.47 CLP 35.45

OLA 11.37 RAL 1g1.17 RAD 6567.7 VEL 11.764 PTH 2.08 VHp 5.104 DpA 6.87

L-! TIME INJ LAT INJ LONG |NJ RT ASC ]NJ AZMTH INJ TIME oPO CST TIM

2537.30 -25.87 62.99 53.3g 101.94 19 57 37 1937.3

4459.33 8.32 186.57 48.83 62.84 11 26 30 3859.8

2256.46 -27.00 42.05 53.10 103.34 21 20 1 1656.5

4215.70 g.34 168.08 48.29 81.48 12 38 2 3615.7

2002.28 -30.O0 21.32 52.17 107.21 22 37 0 1402.3

4042.64 12.03 155.35 46.68 57.76 13 30 25 3442.6

RAP 168.87 ECC 1.2799

INJ 2 bAT 1NJ 2 LONG

-23.96 54.84

4.81 179.85

-24.89 33.88

5.46 161.45

-27.55 15.63

7.69 146.95

DIFFERENTIAL CORRECTIONS

TDE-1.4104 TRA 7.0078 TC-11.7006 BAU 2.6622

ROE .4220 RRA .0752 RC3 .5710 FAU .13963

FoE-t.SAOO FRA 5.1537 FCS-T.tOT6 B_P 49241

BOE 1.4722 BRA 7.0082 8C311.7064 FSP 3006

MID-COURSE EXECUTION ACCURACY

SGT15985.7 SGR 669.8 SG3 832.8

RRT -.3251 RRF -o3644 RTF .9909

S_'.1314001.T 223 .0440 Rt5 -.9909

5Gl13987.4 SG2 633.4 THA 179.11

LAUNCH DATE NOV 11 1964 FLIGHT TIME 396.00

HELIOCENTRIC CONIC

RL 146.09 LAL .00

RP 206.01 LAP -1.64

RC 518.808 GL 14.61

PLANETOCENTRIC CONIC

C3 17.599 VML 4.195

LNCH AZMTH LNCH TIME

90.00 19 23 57

90.OO 10 10 14

100.00 20 SO 59

100.00 11 26 13

110.00 22 11 3

110.00 12 22 19

ONBIT DETERMINAT|ON ACCURACY

ST 3577.4 $R 587.2 $5 1395.9

CRT -.5028 CRS .6817 CST -.9750

LSA 3841.9 MSA 575.1 sSA 19.5

EL1 3589.8 EL2 505.8 ALF 175.19

ARRIVAL DATE DEC 12 1965

DISTANCE 876.t16

LOt- 48.64 VL 32.991 GAL -5.95 AZL 88.13 HCA 264.31 SMA 188.S3 ECC .23721

LOP 512.95 VP 23.919 GAP -12.40 AZP 90.18 TAL 328.11 TAp 232.42 RCA 143.81

GP .10 ZAL 138.07 ZAP 34.78 ETS 179.26 zAE 56.50 ETE 179.70 ZAC 65.22

OLA 10.73 RAL 192.01 RAD 6567.7 VEL 11.789 PTH 2.08 VHP 5.198 OpA 6.43

L-I TIME |NJ LAT INJ LONG INJRT k$C INJ AZMTH INJ TIME PO CST TIM

2523.87 -25.67 62.06 54.56 102.37 20 6 1 1923.9

4468.76 9.22 168.25 50.14 63.ll 11 25 3 3888.8

2244.25 -26.80 41.20 54.26 103.75 21 28 3 1644.2

4243.63 10.25 169.67 49.59 61.77 12 36 57 3643.6

1992.66 -29.8! 21.14 53.31 107.57 22 44 18 1392.7

4067.99 12.95 154.74 48.00 58.08 13 50 6 3468.0

DIFFERENTIAL CORRECTIONS

TDE-1.5279 TRA 7.2771 TC-11.4535 SAU 2.6961

ROE .4526 RRA .0725 RC3 .5642 FAU .13164

FOE-1.6469 FRA 5.0259 FCS-G.485S SSP 49727

SO[ 1.5880 BRA 7.2775 BC311.4593 FSP 2861

EARTH TO MARS

RIO-COURSE EXECUTION ACCURACY

SGT14107.9 SGR 672.7 5G3 789.2

RRT -.331g RRF -.3723 RTF .9904

5G814123o9 R25 .0455 R15 -.ggoA

S611410g.? SG2 654.5 THA 179.09

INC 1.8476 V1 50.087

APO 233.25 V2 26.341

ETC 257o40 CLP 34.76

RAP 169.41 ECC 1.2896

INJ 2 LAT INJ 2 LONG

-23.71 53.9S

5,$4 181.4g

-24.65 33.06

6.40 165.00

-27.11 12.98

8.64 148.30

ORBIT DETERMINATION ACCURACY

ST 36g4.3 $R 591.6 SS 1582.5

CRT -.5233 CR$ .6937 CST -.9760

LSA 3g47.6 MSA 568.9 SSA lg.2

EL1 3707.S EL2 §02.4 ALF 175.12

gE5



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 11 1964 FLIGHT 71ME 398.00 ARRIVAL DATE DEC 14 1965

HELIOCEHTRIC CONIC

RL 148.09 LAL .00

RP 207.84 LAP -1.84

RC 319,885 GL 14.55

PLANETOC(NTRIC CON|C

C3 18.2_4 VHL 4.269

LHCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 19 32 50 2510.91 -25,48

90.00 10 8 21 4318.02 10.12

100.00 20 58 50 2232,46 -26.81

100.00 11 24 42 4271.70 11.1_

110.00 22 16 25 1983,40 -29.61

110.00 12 21 36 4093.52 13.86

DIFFERENTIAL CORRECTIONS

TD(-1.6482 TRA 7.3547 TC-11.1994 BAU 2.7301

ROE .4435 RRA .0698 RC3 .3572 FAU .|2427

F0£-1.6496 FRA 4.8928 FC3-5.9034 BSP 50192

BD( 1.T068 8RA 7.5551 BCSlI.ZOS1 FSP 2720

DISTANCE 880.328 EARTH TO MARS

LOL 48.64 VL 32.9g7 GAL -6.14 AZL 68.15 HCA 265.56 SMA 188.63 ECC .23895 INC 1.8481 V1 50.087

LOP 314.2! VP 23.945 GAP -12.53 AZP 90.14 TAL 327.27 TAp 232.84 RCA 143.56 APO 233.70 V2 26.357

GP .09 ZAL 137.11 ZAP 34.14 ET6 179.24 Z/dE 55.56 ETE 179.72 ZAC 85.34 ETC 257.33 CLP 34.14

OLA 10.09 RAL 162.84 MAD 6587.7 VEL 11.816 PTH 2.09 VHP 5.295 DPA 6.18 RAF 169.97 ECC 1.2999

INJ LONG IHJ RT ASC IHJ AZMTH INJ TIME PO CST TIN IHJ 2 LAT INJ 2 LONG

81.16 55.74 102.79 20 14 21 1910.9 -23.47 53.06

169.92 51.47 63.41 11 23 39 3918.0 6.46 183.14

40.37 55.44 104.15 21 36 2 1632.5 -24.40 32.27

171.26 50.93 62.08 12 35 $4 3671.7 7.33 164.56

20.49 54.47 107.91 22 51 29 1383.4 -26.88 12.36

156.16 49.34 58.44 13 29 49 3493.5 g.58 149.67

MID-COURSE ExECuTION ACCURACY ORBIT OETERMIHATION ACCURACY

SG714228.5 SGR 673.5 SG3 747.2 ST 3810.7 SR 596.0 SS 1367.0

RRT -.336R RRF -.3805 RTF .$898 CRT -.5422 CRS .7089 CST -.9769

66614242.5 R23 .0472 RI3 -.9699 LSA 4053.2 MSA 563.0 SSA 18.9

S6114228.3 SG2 635.4 THA 1Tg.o6 ELl 3824.7 ELI 498.9 ALF 175.07

LAUNCH DATE NOV 11 1964 FLIGHT TIME 400.00 ARRIVAL DATE DEC 16 1965

HELIOCENTRIC C_NIC

RL 146.09 LAL .OO

RP 207.73 LAp -!.85

RC 320.358 GL 14.09

PL&NI[TCd_ENTRIC CONIC

C3 18.890 YHL 4.546

LNCH AZI4TH LNCH TIM(

RO.DO 19 40 58

90.00 10 8 51

100.00 21 8 56

100.00 11 23 15

110.00 22 23 44

110.00 12 20 55

DIFFERENTIAL CCRRECTIONS

TOE-1.7718 TRA 7.6405 TC-IO.R4O7 6AU 2.7644

ROE .4547 RRA .0482 RC3 .3501 FAU .116R_

F08-1.6488 FRA 4,7598 FC3-§.$568 BSP 50650

BDE 1.6290 ERA 7.6408 6C310.6463 F_)P 2565

DISTANCE 884.533 EARTH TO MARS

LOL 48.64 VL 33.002 GAL -6.33 AZL 88.15 HCA 266.62 SMA 188.73 ECC .24076 INC 1.8486 vl 30.087

LOP 315.48 VP 23.971 GAP -12.70 AZP 90.10 TAL 326.41 TAP 233.23 RCA 143.26 APO 834.17 V2 28.373

GP .09 ZAL 138.15 ZAP 35.51 (TS 179.22 ZAI[ 54.63 ET( 179.74 ZAC 85.47 ETC 257.27 CLP 33.51

DLA 9.45 RAL 193.67 RAD 6567.6 V(L 11.844 PTH 2.10 VHp 5.393 DpA 5.92 RAP 170.35 ECC 1.3109

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2498.42 -25.28 80.L_I 56.95 103.18 ZO 22 36 1888.4 -23.23 52.23

4547.35 11.00 191.61 52.83 63.74 11 22 18 3947.3 7.39 164.80

2221.11 -26.42 39.59 56.64 104.52 21 43 58 1621.1 -24.16 31.51

4299.89 12.04 172.88 52.29 62.43 12 34 53 3699.9 8.28 166.14

1974.52 -28.43 19.86 55.64 108.24 22 56 39 1374.5 -26.65 11.77

4118.23 1&.77 157.58 50.71 58.82 13 29 34 3519.2 10.53 151.05

MIO-COUIt_[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T14342.0 SGR 878.1 863 706.7 ST 3926.5 SR 600.1 SS 1349.4

RRT -.5462 RRF -.3691RTF .8692 CRT -.5598 CRS .7213 CST -.9775

SG614356.0 R23 .0490 R13 -.9893 LSA 4157.8 MSA 557.2 SSA 18.8

66114343.9 SG2 636.1 THA 179.06 ELI 3941.1 EL2 495.4 ALF 175.03

LAUHCH DATE NOV 11 1964 FLIGHT TIME 402.00 ARRIVAL OATE DEC 18 lg85

HELIOCENTRIC CONIC OISTANCE 866.732 EARTH TO MARS

RL 146.09 LAL .00 LOL 48.64 VL 33.008 GAL -6.53 AZL 66.15 HCA 268.08 SHA 180.84 ECC .24265 INC 1.6490 Vl 30.087

RP 207.60 LAP -1.85 LOP 318.72 VP 23.995 GAP -12.85 kip 90.06 TAL 325.54 TAp 233.62 RCA 143.02 Apo 234.66 V2 26.380

RC 321.425 GL 13.85 GP .09 ZAL 159.18 ZAP 52.90 ETS 179.2I ZAE 53.72 ETE 179.76 ZAC 85.60 ETC 267.20 CLP 52.90

PLANETOCENTRIC CONIC

C3 19.598 VHL 4.427 OLA 6.81RAL 194.50 RAO 6567.8 VEL 11.873 PTH 2.11VHp 5.494 DpA 5.65 RAP 171.14 ECC 1.3225

LHCH AZMTH LNCH TIME L-I TIHE IHJ LAT IHJ LONG INJ RT ASC lHJ AZMTH IHJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

90.00 19 49 20 2486.39 -25.10 59.46 58.17 103.55 20 30 47 1886.4 -22.99 51.43

90.00 1D 4 44 4576.76 11.96 193.32 54.22 64.11 l| 21 ! 3978.8 8.31 156.47

100.00 21 14 58 2210.20 -26.23 38.83 57.85 104.87 21 51 49 1610.2 -23.93 30.78

100.00 11 21 47 4328.19 12.93 174.51 53.68 62.81 12 33 55 3728.2 9.16 167.73

110.00 22 33 0 1966.03 -29.24 19.27 56.83 108.54 23 5 46 1366.0 -26.43 11.21

110.00 12 20 15 4145.11 15.68 159.05 52.11 59.23 13 29 20 3545.1 11.48 152.46

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.8992 TRA 8.1336 TC-lO.GTg8 OAU 2.7996 SGT14454.8 SGR 660.6 663 667.6 ST 4041.7 SR 804.2 SS 1330.2

ROE .4664 RRA .0625 RC3 .3429 FAU .10992 RRT -.353g RRF -.3982 RTF .9685 CRT -.5765 CRS .7335 CST -.9781

FOE-1.6453 FRA 4.625! FC3-4.6558 8SP 51063 S6814470.6 R23 .0510 R13 -.9896 LSA 4262.1MSA 551.6 SSA 18.3

8DE 1.9556 BRA 8.1538 8C310.6853 FSP 2451 S6114458.8 SG2 636.5 THA 179.04 EL1 4057.0 EL2 491.8 ALF 175.00

LAUNCH DATE NOV 11 1964 FLIGHT TIME 404.00 ARRIVAL DATE OEC 20 1965

HELIOCENTRIC CONIC

RL 148.09 LAL .00

RP 207.48 LAP -1.65

RC 322.266 GL 15.57

PLANETOCENTRIC CONIC

C3 20.351 VHL 4.511

LNCH AZMTH LNCH TIHE

90.00 19 57 36

90.00 10 3 0

100.00 21 22 56

100.00 11 20 23

110.00 22 40 12

110.00 12 19 37

DIFFERENTIAL CORRECTIONS

70E-2.0300 TRA 8.4346 TC-10.4161 8AU 2.8354

RDE .4784 RRA .0585 RC3 .3353 FAU .10311

F0(-1.6378 FRA 4.488! FC3-4.3865 BSP 51469

BDE 2.0858 6RA 8.4546 BC310.4215 FSP 2321

DISTANCE 892.922 EARTH TO MARS

L(X. 48.64 VL 33.014 GAL -6.T3 AZ1, 88.15 HCA 269.$4 Si4A 188.94 ECC .24462 INC 1.8495 vl 30.087

LOP 317.98 VP 24.019 GAP -13.01 AZP 90.02 TAt. 324.65 TAP 253.99 RCA 142.73 APO 235.16 V2 26.402

GP .09 ZAL 140._1 ZAp 32.31 ETS 179.19 ZN[ 52.82 (TE 179.78 2AC 65.73 ETC 257.13 CLP 32.31

DLA 8.18 RAL 195.32 RAD 6567.8 VEL 11.905 PTH 2.12 VHP 5.596 DPA 5.38 RAP 171.75 ECC 1.3349

L-I TIME INJ LAT INJ LONG I-NJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2474.63 -24.91 58.66 59.41 103.91 20 38 53 1874.6 -22.76 50.66

4608.25 12.75 195.05 55.63 64.50 11 19 48 4006.3 g.22 188.18

21g9.73 -2G.OS 38.11 59.08 105.21 21 59 36 1599.7 -23.70 30.09

4356.39 13.80 176.17 55.10 63.22 12 33 0 3736.6 10.10 169.33

lgs?.g4 -29.07 18.70 58.04 108.84 23 12 50 1357.g -26.22 10.68

4171.15 16.58 180.53 53.54 59.67 13 29 6 3571.1 12.43 153.88

MID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14563.5 6DR 682.9 SG3 629.9 ST 4155.6 SR 608.1 SS 1306.8

RRT -.3619 RRF -.4077 RTF .g878 CRT -.5920 CRS .7450 CST -.9785

S6814579o5 R23 .0531 R13 -.9878 LSA 4365.0 MSA $46.0 SSA 18.0

S6114585.6 962 636.6 THA 17g.03 EL1 4171.3 EL2 488.2 ALF 174.98

966



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 11 1964 FLIGHT TIME 406.00

HELIOCENTRIC CONIC DISTANCE 897.103

RL 148.09 LAL .00 LOt. 48.64 VL 33.021 GAL -6.94 AZL 88.15 HCA 270.60 SMA

RP 207.86 LAp -1.85 LOP 319.24 VP 24.042 GAP -13.18 AZP 89.98 TAL 323.75 TAp

RC 323.141GL 13.30 GP .09 ZAL 141.24 ZAP 31.74 ET3 179.17 ZA( 51.94 ET(

PLANETOCENTRIC CONIC

C3 21.151 YHL 4.599 DLA 7.54 RAL 196.14 RAO 6567.9 ¥EL 11.939 PTH 2.12 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

80.00 20 5 51 2463.76 -24.73

90.00 10 1 19 4635.82 13.61

lOO.O0 21 30 49 2189.71 -25.87

100.00 11 19 2 4385.10 14.67

110.00 22 47 20 1950.24 -28.90

110.00 12 19 0 4197.33 17.47

DIFFERENTIAL CGRRECTION9

702-2.1656 TRA 8.7435 TC-10,1516 BAU 2.8722

ROE .4808 RRA .0540 RC3 .3281 FAU .09655

FOE-1.6279 FRA 4.3491 FC3-3.9520 BSP 51819

BDE 2.2205 BRA 8.7436 8C310.1571 FSP 2194

ARRIVAL DATE DEC 22 1965

EARTH TO MARS

189.05 ECC .24667 INC 1.8499 Vl 80.087

234.35 RCA 142.42 APO 235.69 V2 26.416

179.79 ZAC 85.87 ETC 257.06 CLP 81.74

5.701DpA 5.10 RAP 172.38 ECC 1.3481

INJ LONG 1NJ RT ASC |NJ AZMTH INJ TXNE PO CST TIM INJ 2 LAT INJ 2 LONG

57.91 60.66 104.25 20 46 55 1863.8 -22.53 49.93

196.80 57.08 64.93 11 16 34 4035.8 10.12 189.86

37.42 60.32 105.53 22 7 19 1589.7 -23.48 29.48

177.84 56.55 63.66 12 32 7 3765.1 11.02 170.96

18.17 59.26 109.11 23 19 51 1350.2 -28.02 10.17

162.03 55.00 60.14 13 28 57 3597.3 13.37 155.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT14889.9 SGR 685.Z SG3 593.6 ST 4266.9 SR 611.8 SS 1285.8

RRT -.3703 RRF -.4177 RTF .9670 CRT -.6069 CRS .7562 CST -.9768

SG814685.9 R23 .0555 R13 -.9870 LSA 4467.5 MSA 540.4 SSA 17.8

Sr, 114872.1 SG2 636.4 THA 179.01 EL1 4285.2 EL2 484.4 ALF 174._6

LAU_ICH DATE NOV 11 1964 FLIGHT TIM( 408.00 ARRIVAL DATE DEC 24 1965

H(LIOCENTfllC CCNIC OlSTAMC( 901.275 EARTH TO MARS

RL 148.09 LAL .00 LOt. 48.64 VL 33.027 GAL -7.15 AZI. 68.15 HCA 271.66 SMA 189.16 ECC .24881 INC 1.8504 vl 30.087

RP 207,26 LAp -1.85 _ 320.50 VP 24.064 GAp -t3.34 AZP 89.94 TAL 322.83 TAp 234.69 RCA 142.10 APO 236.23 V2 26.428

RC 323.990 GL 13.04 GP .09 ZAL 142.27 ZAP 31.18 ETS 179.15 ZAE 51.08 ET( 179.81 ZAC 86.02 ETC 256.99 CLP 31.18

PLANETOCENTRIC CONIC

CS 22.003 VHL 4.691 DLA 6.91 RAL 188.98 RAO 8567.9 VEL 11o974 PTH 2.13 VHP 5.808 DPA 4.81 RAp 173.02 [CC 1.3621

LNCH AZNTH LMCM TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 13 59 2453.16 -24.55 57.18 6|.93 104.57 20 54 52 1853.2 -22.31 49.23

90.00 9 59 40 4665.46 14,46 198.56 58.55 65.39 ii i7 26 4065.5 il.02 19i.57

100.00 21 39 38 2180.15 025.69 36.76 61.59 105.83 22 14 58 1580.2 -23.27 28.80

100.00 11 17 43 4413.70 15.53 179.53 58.03 64.13 12 31 16 3813.7 11.92 172.59

110.00 22 54 25 1942.96 -28.73 17.67 60.50 109.37 23 26 48 1343.0 -25.82 9.70

110.00 12 16 24 4223.65 18.36 163.56 56.49 60°65 13 26 48 3623.7 14.31 156.79

DIFFERENTIAL CGRRECTIONs MID-CouR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.3040 TRA 8.0818 TC3-8.6846 BAU 2.9092 S_714772,5 SGR 687.3 SG3 558.5 ST 4380.1 SR 615.4 SS 1260.7

ROE .5035 RRA .0491 RC3 .3208 FAU ,09018 RRT -.378| RRF -.4279 RTF .9860 CRT -.6206 CRS .7668 CST -.9790

FOE-1.6143 FflA 4.2082 FC3-3.5483 B6P 92174 S¢d114788.4 RZ3 .0380 RI3 -.9861 LSA 4568.0 MSA 535.1 SSA 17.5

80( 2.5584 BRA 9.0817 BC$ 9.8900 F6P 20?1 S6114774.8 SG2 636.0 THA 176.99 ELl 4396.9 EL2 480.7 ALF 174.96

LAUNCH DATE NOV 11 1964 FLIGHT TIME 410.00 ARRIVAL DATE DEC 26 1865

HELIOCENTRIC CONIC

RL 146.09 LAL .DO

RP 207.16 LAp -1.85

RC SZ4.SSS GL 12.77

PLANETOCENTRIC CONIC

C3 22.909 VHL 4.786

LNCH AZMTM LNCH TIME

90.00 20 22 2

90.90 9 58 4

100.00 21 46 21

100.00 11 16 26

110.00 28 1 26

110.00 12 17 50

DIFFERENTIAL CORRECTION8

TDE-2.4456 TRA 9.3884 TC3-9.6195 2AU 2.9477

RDE .5167 RRA .0436 RC3 .3131 FAU .06405

FOE-1.5978 FRA 4.0654 FC3-3.1763 BSP 52475

BDE 2.4998 8RA 9.3665 6C3 9.6246 FSP 1950

DISTANCE 905.435 EARTH TO MARS

LOL 48.64 VL 33.033 GAL -7.37 AZL 88.15 HCA 273.12 SNA 189.27 ECC .25105 INC 1.8508 Vl SO.OB7

LOP 321.77 VP 24.065 GAP -13.51 AZP 89.90 TAL 321.89 TAp 255.01 RCA 141.76 APO 236.79 V2 26.439

GP .08 ZAL 143.28 ZAP 30.63 ETS 179.13 ZAE 50.23 ETE 179.83 ZAC 86.17 ETC 256.92 CLP 30.63

DLA 6.28 RAL 197.76 RAG 6567.9 VEL 12.012 PTH 2.14 VHP 5.918 DPA 4.51 RAp IT3.68_ECC 1.3770

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2443.04 -24.36 56.49 63.21 104.87 21 2 45 1643.0 -22.10 48.58

4695.16 15.30 200.34 60.06 65.88 11 16 19 4095.2 11.91 198.80

2171.05 -25.52 36.14 22.86 106.12 22 22 33 1571.1 -23.06 28.20

4442.36 16.37 181.24 59.54 64.64 12 30 28 3842.4 12.82 174.25

1936.09 -26.56 17.19 61.76 109.61 23 33 42 1336.1 -25.64 9.25

4250.10 19.23 165.11 56.01 61.18 13 28 40 3650.1 15.24 158.27

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

36T14872.9 9GR 689.3 $63 524.7 ST 4489.3 SR 618.8 SS 1253.9

RRT -.5677 RRF -.4387 RTF ,9850 CRT -.6335 CRS .7772 CST -.9791

96614866.9 R23 .0609 R13 -.9850 LSA 4666.7 MSA 529.9 SSA 17.2

S6114875.4 9GZ 635.3 THA 178.97 EL1 4506.6 EL2 476.9 ALF 174.95

LAUNCH DATE NOV 11 1964 FLIGHT TIME 412.00 ARRIVAL DATE DEC 28 1965

HELIOCENTRIC CcNIC DISTANCE 909.584 EARTH TO MARS

RL 148.09 LAL .OO LOL 48.64 VL 33.039 ;AL -7.60 AZL 88.15 NCA 274.38 SNA 189.38 ECC .25336 INC 1.8513 vl 30.087

RP 207.08 LAp -1.85 LOP 323.03 VP 24.105 _Ap -13.68 AZP 89.66 TAL 320.94 TAp 235.32 RCA 141.40 AlSO 237.37 V2 26.449

RC 525.671GL 12.51GP .06 ZAL 144.30 ZAP 50.11ETS 179.11ZAE 49.40 ETE 179.84 ZAC 86.32 ETC 256.85 CLP 50.11

PLANETOCENTRIC CONIC

CS 28.872 VHL 4.886 DLA 5.66 RAL 198.57 RAO 6568.0 VEL 12.052 PTH 2.15 VHP 6.029 OPA 4.21 RAp 174.35 [CC 1.8929

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 30 0 2433.40 -24.21 53.84 64.51 105.16 21 10 33 1833.4 -21.69 47.93

90.00 9 56 31 4724.91 16.12 202.14 61.59 66.40 1t 15 16 4124.9 12.79 195.05

100.00 21 54 1 2162.41 -25.35 35.55 64.16 106.39 22 30 3 1562.4 -22.86 27.63

100.00 11 15 11 4471.14 17.20 182.97 61.08 65.17 12 29 42 3871.1 13.71 173.92

110.00 23 6 23 1929.64 -26.43 16.75 63.03 109.63 23 40 33 1329.6 -25.46 8.83

110.00 12 17 16 4276.67 20.10 166.69 59.56 61.75 13 28 34 3676.7 16.17 159.77

OIFFERENTIAL CCRRECTION9 MID-COUR9E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.5915 TRA 9.7243 TC3-9.3553 2AU 2.9673 SG714970.6 SGR 691.2 SG3 492.0 ST 4596.7 SR 622.0 SS 1205.1

ROE .5502 RRA .0380 RC3 .3056 FAu .07811 RRT -.3968 RRF -.4497 RTF .9858 CRT -.6456 CRS .7872 CST -.9790

FDE-1.5780 FRA 3.9200 FC3-2.8328 BSP 52762 S6814966.6 R23 .0639 RI3 -.9838 LSA 4765.7 NSA 524.7 SSA 17.0

902 2.6452 BRA 9.7244 BC3 9,3603 FSP 1833 S6114973.4 SG2 634.4 THA 178.95 EL1 4614.4 EL2 473.2 ALF 174.95
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 11 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .O0

RP 207.00 LAp -1.84

RC 526.505 GL 12.24

PLANETOCENTRIC CONIC

C3 24.897 VHL 4.990

LNCH AZMTH LNCH TIME

go.o0 20 57 53

90.00 9 55 0

100.00 22 I 36

100.00 11 13 58

110.00 25 15 1?

110.00 12 16 46

FLIGHT TIME 414.00 ARRIVAL DATE DEC 30 1965

DISTANCE 913.719 EARTH TO MARS

LOL 48.64 VL 33.045 GAL -T.83 AZL 88.15 HCA 275.65 SMA 189.50 (CC .25580 INC 1.8518 vl 30.087

LCI4 _ 324.30 yp 24.123 GAP -13.86 AZP 89.82 TAL 319.97 TAP 235.62 RCA 141.02 APO 237.97 V2 26.459

GP .08 ZAL 145.30 ZAP 29.59 ETS 179.09 ZAE 48.56 ETE 179.86 ZAC 86.48 ETC 256.78 CLp 29.59

DLA 5.04 RAL 199.57 RAO 6568.0 VEL 12.094 pTH 2.16 VHP 6.144 OPA 3.89 RAP 175.04 ECC 1.4097

L-I TIME INJ LAT INJ LONG XNJ RT ASC XNJ AZMTH XNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2424,24 -24.04 55.21 65.83 105.43 21 18 17 1824.2 -21.69 47.33

4754.71 16.92 203.96 63.16 66.95 11 14 15 4154.7 13.65 196.81

2154.22 -25.20 34.99 65.47 106.64 22 37 30 1554.2 -22.67 27.10

4499.97 18.02 164.73 62.65 65.74 12 28 58 3900.0 14.59 177.61

1923.61 -28.29 16.34 64.32 110.04 23 47 20 1323.6 -25.30 8.44

4303.35 20.95 168.29 61.14 62.35 13 28 30 3703.3 17.08 161.50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.7419 TRA10_83 TC3-9.0922 BAU 3.0280 SGT_G64.7 SGR 693.0 SG3 460.5 ST 4702.1 8R 625.0 SS 1174.6

ROE .5442 RRA .0518 RC3 .2981FAU .07237 RRT -.4062 RRF -.4613 RTF .9824 CRT -.6572 CRS .7970 CST -.9788

FOE-1.5556 FRA 3.7721 FC3-2.§165 8SP 53010 SGI|I§O8D.8 R23 .0673 R13 -.9825 LSA 4859.1MSA 519.6 SSA 16.7

00( 2.7954 8RA10.0684 BC3 9.0971FSP 1719 S6115067.3 SG2 653.Z THA 178.93 £L1 4720.2 EL2 469.3 ALF 174.96

LAUNCH DATE NOV 11 1984 FLIGHT TIME 416.00 ARRIVAL DATE JAN 1 1966

NEL|C_ENTRIC C_IC DISTANCE 917.839 EARTH TO MARS

RL 148.09 LAL .00 LOt. 48.64 VL 33.052 GAL -8.07 AZL 88.15 HCA 276.91SMA 189.61ECC" .25854 INC 1.8522 V1 30.087

RP 206.93 LAp -1.84 LOP 323.58 VP 24.141 GAP -14.04 AZP 89.78 TAL 318.99 TAp 235.90 RCA 140.65 APO 238.60 V2 26.467

RC $27.330 GL 11.986_P .08 ZAL 146.30 ZAP 29.10 ETS 179.07 ZAE 47.78 ETE 179.87 ZAC 86.64 ETC 256.72 CLP 29.10

PLANETOCENTR|C CONIC

C3 25.987 VHL 5.098 OLA 4.49 RAL 200.18 RAD 6588,1VEL 12.139 PTH 2.18 VHP 6,260 DPA 5.58 RAp 175.74 ECC 1.4277

LNCH AZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

90.00 20 45 41 2415.56 -23.88 54.63 67.16 105.68 21 25 58 1815.6 -21.50 46.77

90.00 9 53 52 4764.56 17.71 205.60 64.75 67.53 11 13 16 4184.6 14.51 198.58

100.00 22 9 G 2146.49 -25.04 34.47 66.79 106.88 22 44 52 1546.5 -22.49 26.60

100.00 11 12 47 4528.88 16.82 186.50 64.25 66.34 12 28 16 3926.9 15.46 179.52

110.00 23 22 6 1917.99 -28.16 15.95 65.62 110.23 23 54 4 1318.0 -25.14 8.08

110.00 12 16 16 4330.12 21.79 169.92 62.75 62.98 13 28 26 3730.1 17.99 162.84

DIFFERENTIAL CORR£CTIONS M|D-COURSI[ ExECuTION ACCURACY ORBIT DETERMIHATIO¢4 ACCURACY

70E-2.8954 TRA10.4230 TC3-8.8318 BAU 3.0701 94"o715158.9 Sr_ 694.7 863 430.1 ST 4805.0 SR 627.8 SS 1142.6

ROE .5585 RRA .0251RC3 .2906 FAU .06681 RRT -.4158 RflF -.4731RTF .9809 CRT -.6680 CRS .8065 CST -.9785

FDE-t.5300 FRA 3.6223 FC3-2.2258 BSP 53220 Sr_15172.8 RZ3 .0710 R13 -.9809 LSA 4952.1MSA 514.5 SSA 16.5

80E 2.9488 6RA10.4230 BC3 8.8368 FSP 1608 86115159.6 SG2 631.7 THA 178.91 EL1 4823.5 EL2 465.4 ALF 174.96

LAUNCH DATE NOV 11 I964 FLIGHT TIME 418.00 ARRIVAL DATE JAM 5 1966

HELIOCENTRIC CONIC OISTANCE g21.944 EARTH TO MAR S

RL 146.09 LAL .00 LOL 48.64 VL 33.058 GAL -6.32 AZL 88.15 HCA 278.18 SMA 189.73 ECC .26098 INC 1.8527 Vt 30.087

RP 206.66 LAp -1.83 LOP 526.85 VP 24.158 GAP -14.25 AZP 89.74 TAL 317.99 TAp 256.17 RCA 140.2| Apo 259.24 V2 26.474

RC 328.152 GL 11.71GP .08 ZAL 147.30 ZAP 26.61ETS 179.05 ZAE 46.g9 ETE 179.89 ZAC 86.80 ETC 256.65 CLP 28.61

PLANETOCENTRIC CONIC

C3 27.146 VHL 5.210 DLA 5,82 RAL 200.g5 RAD 6568.1VEL 12.187 PTH 2.1g VMP 6.580 DpA 3.25 RAp 176.45 ECC 1.4468

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

g0.OQ 20 53 24 2407.54 -23.73 54.07 68.51 105.92 21 35 51 1807.3 -21.52 46.23

90.00 9 52 6 4814.44 18.47 207.66 66.37 68.15 11 12 20 4214.4 15.35 200.38

100.00 22 16 32 2139.21 -24.90 33.96 68.13 107.10 22 52 1! 1539.2 -22,52 26.13

100.00 11 11 39 4557.80 19.60 168.2g 65.88 66.97 12 27 37 3957.8 16.31 161.04

110.00 23 28 52 1912.79 -28.03 15.60 66.94 110.41 24 0 45 1312.8 -25,00 7.74

110.00 12 15 48 4356.98 22.61 171.57 64.40 63.65 13 28 25 5757.0 18.88 164.41

DIFFERENTIAL CORRECTiONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TDE-5.0541 TRA10.7856 TC3-8.5743 BAU 3.1136 SGT15245.0 SGR 898.3 863 400.8 ST 4905.9 SR 630.5 SS 1109.0

ROE .5753 RRA .0179 RC3 .2831 FAU .06140 RRT -.4256 RRF -.4854 RTF .9791 CRT -.6784 CRS .8159 CST -.9781

FOE-t.5020 FRA 3.4698 FC3-1.9581 BSP 53382 S_t5280.9 R23 .0751 R13 -.9792 LSA 5043.3 MSA 509.5 SSA 16.2

80E 3.1074 BRA10.7857 BC3 8.5790 FSP 1499 S6115247.9 SG2 630.0 THA 178.88 EL1 4924.7 EL2 461.5 ALF 174.97

LAUNCH DATE NOV 11 1964 FLIGHT TIME 420.00 ARRIVAL DATE JAN 5 1966

HELIOCENTRIC C_IC

RL 148.09 LAL .00

RP 206.81 LAp -1.83

RC 328°970 GL 11.45

PLANETOCENTRIC CONIC

C3 28.382 VHL 5.327

LNCH AZMTH LNCH TIME

90.00 21 1 3

90.00 9 50 42

100.00 22 25 53

100.00 11 10 32

110.00 23 55 34

110.00 12 15 21

DIFFERENTIA, r-.ORRECTIONS

70E-3.2146 TRA11.1805 TC3-8.3188 BAU 3.1582

RDE .5885 RRA .01D2 RCS .2758 F4U .05815

F08-1.4704 FRA 5.3148 FC3-1.7126 BSP 53552

BDE 3.2680 6RA11.1605 BC5 8.3234 FSP 1395

DISTANCE 928.031 EARTH TO MARS

LOt. 48.64 VL 33.065 GAL -8.58 AZL 88.15 HCA 279.45 SMA 189.85 ECC .26374 INC 1.8532 Vl 50.087

LOP 328.10 VP 24.174 GAP -14.43 AZP 89.70 TAL 316.97 TAP 236.42 RCA 139.78 APO 239.91 V2 26.480

GP .08 ZAL 148.28 ZAP 28.15 ETS 179.03 ZAE 46.21ETE 179.90 ZAC 86.97 ETC 256.59 CLP 28.15

DLA 3.21RAL 201.73 RAO 6568.1VEL 12.238 PTM 2.20 VHP 6.502 DpA 2.92 RAP 177.18 Ecc 1.4571

L-I T|M( INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME _ CST TIM INJ 2 LAT ZHJ 2 LONG

2399.59 -23.59 53.55 69.87 106.14 21 41 2 1799.6 -21.15 45.75

4644.34 19.22 209.53 68.02 68.89 11 11 26 4244.3 16.17 202.19

2132.38 -24.76 33.51 69.49 107.30 22 59 25 1532.4 -22.16 25.68

4586.78 20.36 190.11 67.54 67.63 12 26 59 398_.8 17.15 182.79

1908.01 -27.92 15.27 68.28 110.57 24 7 22 1308.0 -24.87 7.45

4383.81 23.41 173.25 88.07 64.35 13 28 25 3783.9 19.77 166.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86715331.0 9GR 697.8 8G3 372.4 ST 5003.0 SR 632.9 99 1073.5

RRT -.4355 RRF -.4979 RTF .9770 CRT -.8880 CRS .8250 CST -.9775

8G_15346.8 R23 .0796 R13 -.9771 LSA 5131.1MSA 504.6 SSA 16.0

86115334.0 SG2 628.0 THA 178.86 EL1 5022.1 EL2 457.6 ALF 174.98

968



JPL_ TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH GATE NOV 11 1964 FLIGHT TIME 422.00 ARRIVAL OATE JAN 7 1966

HELIOCENTRIC CONIC 01 STANCE 930.099 EARTH TO MARS

RL 146.09 LAL .00 LOL 48.64 VL 33.071GAL -8.85 AZL 88.15 HCA 280.72 SMA 189.96 ECC .26661 INC 1.6537 V1 30.087

RP 206.77 LAp -1.82 LOP 329.37 VP 24.189 GAP -14.63 AZP 89.66 TAL 315.93 TAp 236.65 RCA 139.32 APO 240.61 V2 26.486

RC 329.784 GL 11.18 GP .06 ZAL 149.26 ZAp 27.69 ETS 179.01ZAE 45.45 ETE 179.91 ZAC 87.14 ETC 256.53 ELF 27.69

FLANETOCENTRIC CONIC

C5 29.696 VHL 5.449 OLA 2.61RAL 202.51RAO 6568.2 VEL 12.291PTH 2.21VHp 6.627 OpA 2.58 RAp 177.92 ECC 1.4887

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 8 37 2392.29 -23.45 53.06 71.25 106.35 21 48 29 1792.3 -20.98 45.26

90.00 9 49 20 4874.27 19.95 211.43 69.70 69.47 11 10 35 4274.3 16.97 204.01

100.00 22 31 10 2125.99 -24.63 33.08 70.86 107.49 23 6 36 1526.0 -22.01 25.27

100.00 11 9 28 4615.80 21.10 191.95 69.23 68.32 12 26 24 4015.8 17.97 184.55

110.00 23 42 lZ 1903.65 -27.82 14,98 69.63 110.72 24 13 56 1303.6 -24.74 7.15

110.00 12 14 55 4410.92 24.20 174.95 67.78 65.08 13 28 26 3810.9 20.63 167.62

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATIOH ACCURACy

T06-3.3811 TRA11.5447 TC3-8.0688 BAU 3.2052 96715414.8 SGIR 699.2 SG3 345.1 ST 5098.6 SR 635.2 SS 1036.6

ROE .6041RRA .0019 RC3 .2882 FAU .05107 RRT -.4456 RRF -.51t0 RTF .9747 CRT -.6972 CRS .8341C$T -.9768

FOE-1.4363 FRA 3.1371 FC3-1.4887 BSP 53653 S_15430.7 R23 .0846 RI3 -.9747 LSA 5217.6 MSA 499.6 SSA 15.7

BOE 3.4347 BRA11.3447 BC3 8,0733 FSP 1293 S6115418.0 $GZ 625.7 THA 178.84 EL1 5117.9 EL2 453.6 ALF 175.00

LAUNCH DATE NOV 12 1964 FLIGHT TIME 164.00 ARRIVAL DATE ApR 25 1965

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 244.91 LAp 1.19

RC 126.220 GL 10.35

PLAHETOCEHTRIC CONIC

C3 36.955 VHL 6.241

LNCH AZHTH LNCH 'TIME

90.00 18 38 51

9O.OO 9 23 37

100.00 20 5 30

100.00 10 39 39

110.00 21 25 46

110.00 11 35 51

DIFFERENTIAL CORRECTIONS

TDE 1.0868 TRA-2.6443

ROE -.4659 RRA -.1440

FOE -,5040 FRA 1.7855

BDE 1.1824 BRA 2.6482

DISTANCE 438.226

LOt.. 49.65 VL 35.227 GAL -6.73 AZL 88.16 HCA

lOP 169.39 VP 23.064 GAP 23.51 AZF 91.40 TAL

GP .04 ZAL 126.73 ZAP 173.40 ETS 178.42 ZAE

EARTH TO MARS

139.73 SMA 240.49 ECC .39931 INC 1.8563 Vl 30.094

336.20 TAp 115.93 RCA 144.46 Apo 356.52 V2 22.396

156.08 ETE 557.43 ZAC 68.34 (TC 2§6.16 CLp 173.40

DLA 10.64 RAL 181.50 RAO 6568.5 VEL 12.662 PTH 2.30 VHP 10.535 DPA .15 RAp 183.11 [CC 1.6411

L-I TIME lNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2716.18 -27.76 75.73 58.71 95.84 19 24 7 2116.2 -26.66 67.24

4667.21 15.07 199.87 51.89 65.74 10 41 44 4067.2 -11.67 192.84

2436.73 -29.16 55.00 58.54 96.87 20 46 6 1836.7 -27._1 46.42

4441.90 16.36 181.21 51.26 64.63 11 53 41 3841.9 12.81 174.22

2185.51 -32.93 35.28 57.89 99.75 22 2 12 1505,5 -31.23 26,47

4265.88 19.75 166.05 49.47 61.52 ,12 46 57 3665.9 15.79 159.16

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .6511 6AU .3410 $GT 2765.1 6GR 456.7 $63 215.7 ST 1243.0 6R 429.6 SS 622.3

RC3 -.0696 FAU .06485 RRT -.1296 RRF .1139 RTF -.8692 CRT -.7432 CR$ -.6056 CST .9811

FC3-1.4412 BSP 9391 SG8 2822.3 R23 , .0020 R13 .8692 LSA 1421.3 HSA 309.5 SSA 29.0

BC3 .6546 FSP 591 SGI 2785.7 SG2 452.7 THA 178.75 ELi 1285.4 EL2 277.9 ALF 164.87

LAUNCH DATE NOV 12 1964 FLIGHT TIME 166.00 ARRIVAL DATE APR 27 1965

HELIOCENTRIC CCIMIC DISTANCE 440.336 EARTH TO MARS

RL 148.06 LAL .00 LOt. 49.65 VL 35.121 GAL -6.54 AZL 88.16 HCA 140.63 SMA 237.28 (CC .39056 1NC 1.8359 vl 30.094

RP 244.66 LAp 1.16 LOP 190.30 VP 22.923 GAP 22.92 AZP 91.42 TAL 336.51 TAP 117.14 RCA 144.61 APO 329.95 V2 22.418

RC 128.267 GL 10.37 GP .04 ZAL 126.26 ZAp 172.93 ETS 178.42 Z/dE 155.79 ETE 357,63 ZAC 88.43 ETC 256.i4 CLP 172.98

PLAN£TOCENTRIC CONIC

C3 37.111VHL 6.092 OLA 11.03 RAL 181.18 RAO 6568.4 VEL 12.589 PTH 2.28 VHP 10.300 OpA -.03 RAp 183.51ECC 1.6108

LNCH AZI4TH LNCH TIM£ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 34 24 2716.72 -27.76 75.77 5?.64 93.82 19 19 41 2116.7 -26.67 67.27

90.00 9 25 30 4662.16 14.37 198.37 50.76 65.34 10 43 13 4062.2 10.92 191.38

100.00 20 1 16 24_6.54 -29.16 54.99 57.46 96.88 20 41 53 1836.5 -27.90 46.41

100.00 10 41 19 4417.57 15.64 179.76 50.14 64.20 11 54 57 3817.6 12.05 172.82

110.00 21 22 3 2183.78 -32.91 35.15 56.82 99.83 21 58 27 1583.8 -31.20 26.84

110.00 1! 37 2 4243.10 19.00 164.70 48.32 61.04 12 47 45 3643.1 15.00 157.88

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE 1.0664 TRA-2.6170 TC3 .7079 8AU .3530 $GT 263§.2 $OR 449.2 $63 226.4 ST 1254.0 SR 422.6 S$ 631.2

ROE -.4474 RRA -.1357 RC3 -.0726 FAU .06665 RRT -.1355 RRF .1191RTF -.8737 CRT -.7411CRS -.5985 CST .9800

FOE -.5045 FRA 1.8229FC3-1.5547 8SP 9385 $68 2870.5 R23 .0021 R13 .8737 LSA 1433.0 MSA 308.3 SSA 29.2

BOE 1.1564 BRA 2.6205 BC3 .7116 FSP 625 $G| 2835.6 862 445.0 THA 178.74 ELI 1294.4 ELI 274.9 ALF 165.30
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 12 1964

HELIOCENTRIC COI41C

RL 149.06 LAL .00

RP 244.46 LAp 1.14

RC 130.354 GL tO.CO

PLANETOCENTRIC CONIC

C3 35.376 VHL 5.948

LNCM AZMTH LNCH TIME

90.00 18 29 48

90.00 9 27 27

100.00 19 56 54

100.00 10 43 1

110.00 21 18 12

110.00 11 38 13

LOL

LOP 191.20 VP 22.789 GAp 22.34 kip 91.44 TAL 336,83 TAp 118.37 RCA 144.75

GP .04 ZAL 125.78 ZAP 172.46 ETS 178.42 ZAE 155.55 ETE 557.82 ZAC 88.55 ETC 256.11 CLP 172.46

DLA 11.42 RAL 180.84 RAD 6568.4 VEL 12.520 PTH 2.27 VHp 10.071 DpA -.21 RAp 183.90 ECC 1.5822

L-! TIME INJ LAX INJ LONG INJ RT A$C INJ AZNTH IHJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2717.77 -27.77 75.85 56.57 95.78 19 15 6 2117.8 -26.68 67.35

4636.92 13.65 196.86 49.64 64.95 10 _4 44 4036.9 10.16 189.92

2436.85 -29.16 55.01 56.39 96.86 20 37 31 1836.6 -27.91 46.43

4393.06 14.91 178.31 49.02 63.79 11 56 14 3793.1 11.27 171.41

2182.46 -32.89 35.05 55.75 99.88 21 54 34 1582.5 -51.18 26.25

4220.21 18.24 163.36 47.18 60.58 12 48 34 3620.2 14.19 156.60

ORBIT DETERMINATION ACCURACY

ST 1264.3 SR 415.4 SS 640.0

CRT -.7390 CRS -.§913 CST .9789

LSA 1444.2 NSA 307.0 SSA 29.3

ELI 1302.8 EL2 271.6 ALF 165.72

FLIGHT TIME 168.00 ARRIVAL DATE APR 29 1965

DISTANCE 442.563" EARTH TO MARS

49.65 VL 35.019 GAL -6.35 AZL 88.16 HCA 141.54 SMA 234.29 ECC .38217 INC 1.8354 vl 30.094

APO 323.83 V2" 22.440

01FFERENTIAL CORRECTIQt|S MID-COURSE ExECuTION ACCURACY

TOE 1.0459 TRA-2.5669 TCS .7680 BAU .3650 SGT 2885.0 SGR 441.6 SG3 237.6

ROE -.4294 RflA -.1277 RC3 -.0758 FAU .06654 RflT -.1412 RRF .1248 RTF -.8780

FOE -.5046 FRA 1.8607 FC3-1.6772 BSP 9772 SGB 2918.6 R23 .0021 R13 .8780

60E 1.1307 Bflk 2.5921 8C3 .7717 FSP 660 SG1 2885.7 SG2 437.0 THA 178.73

LAUNCH DATE NOV 12 1964 FLIGHT TIME 170.00

HELIOCENTRIC CONIC 01STANCE 444.896

RL 148.06 LAL .DO LOL 49.65 VL 34.921 GAL -6.17 AZL 88.17 HCA 142.45 SMA 231.50 ECC .37412

RP 244.23 LAp 1.12 LOP 192.11 VP 22.661 GAP 21.75 AZP 91.46 TAL 337.15 TAp 119.60 RCA 144.89

RC 132.477 GL 11.05 GP .04 ZAL 123.28 ZAP 171.97 ETS 178.41 ZAE 155.36 ETE 358.01 ZAC 88.62

PLANETOCENTRIC CONIC

C3 33.744 VHL 5.609 DLA 11.82 RAL 180.30 RAD 6568.3 VEL 12.453 PTH 2.23 VHP 9.847 DPA -.38

LNCN AZMTH LMCH TIN( L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM

90.00 18 23 5 2719.37 -27.78 73.96 55.50 95.72 19 10 22 2119.4

90,00 9 29 26 4611.48 12.91 193.36 48.53 64.58 10 46 17 4011.5

100.00 19 52 24 2457.65 -29.17 35.07 55.33 96.83 20 33 2 1837.7

100.00 10 44 46 4368.43 14.17 176.66 47.90 63.40 11 57 34 3768.4

110.00 21 14 15 2161.62 -32.88 34.99 54.69 99.92 21 30 35 1581.6

110.00 11 39 26 4197.23 17.47 162.09 46.06 60.14 12 49 23 3597.2

DIFFERENTIAL C..CRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.0259 TRA-2.5594 TC3 .8331 BAU .3775 _T 2934.7 SGR 433.8 SG3 249.3

ROE -.4120 RRA -.1200 RC3 -.0790 FAU .07053 RRT -.1478 RRF .1307 RTF -.8824

FOE -.5042 FRA 1.8989 FC3-1.8096 BSP 9934 SGIB 2966.6 R23 .0026 R13 .8824

BDE 1.1055 BflA 2.5622 BC3 .8368 FSP 697 SG1 2935.4 SG2 428.9 THA 178.72

ARRIVAL DATE MAY 1 1965

EARTH TO MARS

INC 1.8349 V1 30.094

APO 318,11 V2 22.463

ETC 256.09 CLP 171.97

RAP 184.29 ECC 1.5553

INJ 2 LAT |NJ 2 LONG

-26.70 67.46

9.38 188.46

-27.92 46.49

10.48 170.01

-31.16 26.19

15.57 155.32

oRBIT DETERMINATION ACCURACY

ST 1274.1SR 408.0 SS 648.4

CRT -.7572 CRS -.5835 CST .9775

LSA 1454.6 MSA 305.9 SSA 29.4

ELI 1310.7 EL2 268.0 ALF 166.15

LEUNCN OATE NOV 12 1964 FLIGHT TIME 172.00 ARRIVAL DATE MAY 5 1965

HELIOCENTRIC CONIC DISTANCE 447.529 EARTH _O MARS

RL 149.06 LAL .00 LOL 49.65 VL 34.828 GAL -5.99 AZL 88.17 HCA 143.36 SMA 228.8S ECC .36659 INC 1.8544 VI 50.094

RP 243.99 LAP 1.09 LOP 193.02 VP 22.540 GAP 21.17 AZP 91.47 TAL 357.48 TAp 120.84 RCA 145.05 APO 312.76 V2 22.486

RC 134.631 GL 11,27 GP ,04 ZAL 124.76 ZAP 171.49 ETS 178.41 ZAE 155.21ETE 358.18 ZAC 88.72 ETC 256.07 CLP 171.49

PLANETOCENTRIC CONIC

C3 32.208 VHL 5.675 OLA 12.24 RAL 180.14 RAO 6568.3 VEL 12.393 PTH 2.24 VHP 9.628 DpA -.56 RAp 184.67 ECC 1.5301

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM %NJ 2 LAT INJ 2 LONG

76.12 54.43 95.65 19 5 30 2121.5 -26.72 67.61

193.85 47.43 64.23 10 47 54 3985.8 8.59 186.99

55.17 54.26 96.78 20 28 23 1839.0 -27.94 46.58

175.41 46.79 63.03 11 56 56 3743.6 9.68 168.60

34.96 53.63 99.9_ 21 46 28 1581.2 -31.16 26.16

160.70 44.94 59.72 12 50 13 5574.1 12.54 154.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

:_,T 2982.9 SGR 426.2 $G3 261.5 ST 1289.6 SR 400.7 SS 655.1

RRT -.1605 RRF .1352 RTF -.8895 CRT -.7402 CRS -.5712 CST .9734

SGB 3013.2 R23 .0105 R13 .8894 LSA 1468.9 MSA 506.5 SSA 28.9

SGt 2983.7 SG2 420.6 THA 178.66 EL1 1324.6 EL2 262.3 ALF 166.51

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT

90.00 18 20 8 2721.52 -27.79

(J_.o0 9 31 26 4585.64 12.15

100.00 19 47 44 2458.99 -29.18

100.00 10 46 53 4543.60 13.40

110.00 21 10 7 2181.22 -32.88

110.00 11 40 59 4174.13 16.68

DIFFERENTIAL CORRECTIONS

TOE 1.0168 TRA-2.5174 TC5 .9160 BAU .3960

ROE -.3953 RRA -.1128 RC5 -.0825 FAU .07246

FDE -.4990 FRA 1.9411 FC3-1.9474 BSP 9815

BOE 1.0907 BRA 2.5199 BC3 .9197 FSP 744

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 148.O6 LAL .0O LOL 49.65 VL 34.738 GAL

RP 243.75 LAP 1.07 LOP 193.93 VP 22.425 GAP

RC 136.814 GL 11.50 GP .04 ZAL 124.23 ZAP 170.99 (TS

PLANETOCENTRIC CONIC

C3 30.76S VHL 5.547

LNCH AZMTH LNCH TIME

90.00 18 15 5 2724.20 -27.81

90.00 9 33 32 4560.10 11.39

100.00 19 42 57 2440.82 -29.20

100.00 10 48 21 4318.71 12.63

110.00 21 5 54 2181.26 -32.68

110.00 11 41 54 4151.05 15.88

DIFFERENTIAL CCRRECTIONS

TOE .9872 TRA-2.4649 TC3 .9761 BAU .4038

RDE -.5787 RRA -.1054 RC3 -.0856 FAU .07472

FOE -.4985 FRA 1.9787 FC5-2.1026 BSP 10185

60E 1.0574 2BA 2.4971 BC3 .9819 FSP 782

FLIGHT TIME 174.00 ARRIVAL DATE MAY 5 1965

DISTANCE 449.851 EARTH TO MARS

-3.81 AZL 68.17 HCA 144.27 SMA 226.43 ECC .35899 INC 1.8338 vt 30.094

20.60 AZP 91.49 TAL 337.81 TAp 122.08 RCA 145.16 APO 307.75 V2 22.510

178.40 ZAE 155.12 ETE 358.35 ZAC 88.81 ETC 256.06 CLP 170.99

DLA 12.66 RAL 179.76 RAD 6568.2 VEL 12.334 pTH 2.22 VHP 9.414 DpA -.73 RAP 185.05 ECC 1.5063

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ,TINE PO CST TIN INJ 2 LAT INJ 2 LONG

76.31 53.37 95.55 19 0 30 2124.2 -26.75 67.81

19_.SS 46.34 63;90 10 49 32 3960.1 7.79 185.52

55.30 53.20 96.71 20 23 38 1840.8 -27.96 46.71

173.97 45.70 62.68 12 0 20 5718.7 8.87 167.19

34.98 52.57 99.93 21 42 16 1581.3 -31.16 26.16

159.39 43.84 59.33 12 51 5 3551.0 11.70 152.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 3032.2 SGR 417.8 SG3 274.5 97 1291.9 9R 392.7 SS 663.3

RRT -.1833 RRF .1424 RTF -.8916 CRT -.7344 CRS -.5640 CST .9733

SGIB 3060.9 R23 .0062 R_3 .8916 LSA 1472.9 NSA 304.8 SSA 29.3

SGI 3033.0 862 412.1THA 178.69 EL1 1325.0 EL2 259.9 ALF 166.90
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 12 1954

HELIOCENTRIC CONIC

RL 148.05 LAL .OO

RP 243.50 LAp 1.05

RC 139.022 GL 11.74

PLANETOCENTRIC CONIC

C3 29.406 VNL 5.423

LNCH AZNTN LNCH TIN(

90.00 18 9 53

90.00 9 33 40

100.00 19 38 2

100.00 10 50 13

110.00 21 1 34

110.00 11 43 8

FLIGHT TIME 176.00 ARRIVAL DATE MAY 7 1965

DISTANCE 452.456

LOt. 4g.55 VL 34.652 GAL -5.64 AZL 88.17 HCA 145.18 SMA

LOP 194.85 VP 22.315 GAP 20.03 AZP 91.51 TAL 338.15 TAp

GP .05 ZAL 123.58 ZAP 170.48 ETS 178.40 ZAE 155.06 ETE

EARTH TO MARS

224.17 ECC .35189 INC 1.8333 vl 30.094

123.34 RCA 145.28 APO 303.05 V2 22.535

358.51 ZAC 88.90 ETC 236.04 CLP 170.48

DLA 13.08 RAL 179.38 RAO 6568.2 V(L 12.279 PTH 2.21VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2727.45 -27.83 76.55 52.32 95.43 18 55 21

4534.21 10.51 190.85 45.26 63.59 10 51 14

2443.19 -29.22 55.47 52.15 96.63 20 18 45

4293.70 11.85 17_.52 44.62 62.35 12 I 46

2161.77 -32.88 35.00 51.53 _9.91 21 37 56

4127.68 15.08 158.08 42.75 58.95 12 51 57

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8619 TRA-2.4677 TC3 1.0480 BAU .4135 SGT 3080.5 SGR 409.3 SG3 288.1

ROE -.3627 RRA -.0984 RC3 -.0887 FAU .07704 RRT -.1690 RRF .1495 RTF -.8945

FOE -.4993 FRA 2.01TT FC3-2.2680 BSP 10430 668 3107.6 R23 .0044 R13 .6945

BDE 1.O2_DBRA 2.4697 BC3 1.0517 FSP 823 3G1 3081.3 $62 403,3 THA 178.69

9.205 DPA -.90 RAp 185.42 ECC 1.4840

PO CST TIM INJ 2 LAT INJ 2 LONG

2127.4 -26.79 66.04

3934.2 6.98 184.05

1843.2 -27.99 46.88

3693.7 8.03 165.79

1561.8 -31.17 26.20

3527.9 10.85 151.52

ORBIT DETERMINATION ACCURACY

ST 1295.7 SR 384.6 SS 670.9

CRT -.7302 CRS -.5533 CST .9723

LSA 1477.8 RSA 303.6 SSA 29.6

EL1 1327.0 ELI 236.6 ALF 167,29

LAUNCH DATE NOV 12 1964 FLIGHT TIME 178.00 ARRIVAL DATE NAY 9 1963

HELIOCENTRIC CONIC DISTANCE 455.139

RL 148.06 LAL .00 LOL 49.65 VL 34.569 GAL -5.47 AZL 88.17 HCA 146.t0 SMA

RP 243.23 LAP 1.02 LOP 195.76 VP 22.213 GAP 19.46 AZP 91.52 TAL 338.50 TAp

EARTH TO MARg

222.03 ECC .34507 INC 1.8327 Vl 30.094

124.60 RCA 145.41APO 298.54 V2 22.550

RC 141.251 64. 11.98 GP .05 ZAL 123.13 ZAp 169.97 ETS 178.39 ZA( 155.06 (TE 338.67 ZAC 88.99 ETC 236.02 CLP 169.97

PLANETOCENTRIC C(_AIC

C3 28.129 VHL 5.304 DLA 13.51RAL 178.96 RAD 6568.1 VEL 12.227 PTH 2.20 VHP 9.001DpA -1.06 RAP 183.79 (CC 1.4529

LNCH AZMTH LNCH TIME L*I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME I_ CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 4 32 2731.27 -27.66 76.82 51.27 95.30 16 50 3 2131.3 -26.83 68.31

90.00 9 37 51 4508.18 9.82 189.35 44.20 63.31 !0 32 39 3908.2 5.13 152o58

100.00 19 32 37 2443.09 -29.24 55.69 51.10 96.52 20 13 43 1846.1 -28.03 47.09

100.00 10 52 6 4268.60 11.05 171.09 43.53 62.05 12 3 15 3668.6 7.22 164.39

110.00 20 57 T 2182.75 -32.89 35.07 50.49 99.87 21 33 30 1582.8 -31.18 26.27

110.00 11 44 26 4104.70 14.26 133.79 41.68 58.60 12 52 31 3504.7 10.00 150.27

DIFFERENTIAL C_RRECTIONS MIO-COURSE (xECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

TDE .9377 TRA-2.4383 TC3 1.1243 BAU .4242 S6T 3128.5 Sr,,R 400.8 363 302.3 ST 1299.2 SR 376.4 Ss 677.8

ROE -.3472 RRA -.0917 RC3 -.0920 FAU .07946 RflT -.1756 RRF .1566 RTF -.6976 CRT -.7265 CRS -.5451 CST .9707

FOE -.4924 FRA 2.0579 FC3-2.4456 B_P 10640 Sr_ 3854.1 fl23 .0037 R13 .6976 LSA 1482.1MSA 302.8 SSA 29.7

BOE .9999 BRA 2.4400 BC3 1.1280 FSP 968 $61 3|29.3 SG2 394.4 THA 178.69 EL1 1326.8 ELI 232.9 ALF 167.66

LAUHCH DATE NOV 12 lg64

HELIOCENTRIC CONIC

RL 148.06 LAL .OO

RP 243.00 LAP 1.00

RC 143.488 GL 12.22

PLANETOCENTRIC CONIC

C3 26.925 VNb 5.189

LNCN AZMTN LNCH TIME

90.00 17 59 1

90.00 9 40 5

100.00 19 27 43

100.00 10 54 2

110.00 20 52 33

110.00 11 45 44

FLIGHT TIME 180.00 ARRIVAL DATE NAY 11 1965

DISTANCE 457.893 EARTH TO MARS

LOL 49.65 VL 34.4g0 GAL -3.30 AZL 86.17 HCA 147.02 SMA 220.02 ECC .33834 IHC 1.8321 Vl 30.094

LOP 196.68 VP 22.115 GAP 16.89 AZP 91.54 TAL 338.65 TAp 125.86 RCA 145.53 APO 294.30 V2 22.565

6P .05 ZAL 122.35 ZAP 169.43 ETS 176.38 ZAE 155.09 ETE 358.82 ZAC 89.06 ETC 236.01 CLP 169,43

DLA 13.95 RAL 178.57 RAD 6588.1 VEL 12.178 PTH 2.19 VHP 8.802 DpA -1.23 RAp 186.13 ECC 1.4431

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ ALqATH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

2735.66 -27.88 77.14 50.22 95.14 18 44 37 2135.7 -26.88 68.62

4462.03 9.01 187.85 43.15 63.04 10 54 47 3882.0 5.32 181.11

2449.34 -29.25 35.94 50.07 96.38 20 8 34 1849.5 -28.07 47.34

4243.40 10.24 169.65 42.50 61.76 12 4 46 3643.4 6.39 162.98

2164.20 -32.91 35.18 49.46 99.81 21 28 57 1384.2 -31.21 26.37

4081.50 13.43 153.49 40.82 56.27 12 53 45 3481.5 9.14 149.02

DIFFERENTIAL CORRECTIONS

TOE .9137 TRA-2.4078 TC3 1.2043 BAU .4350

ROE -.3322 RRA -.0833 RC3 -.0952 FAU .08197

FOE -.4870 FflA 2.0992 FC3-2.6356 6SP 10827

BOE .9723 BRA 2.4093 BC3 1.2083 FSP 916

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3175.7 SGR 392.1 863 317.2 ST 1301.6 SR 368.0 SS 684.1

RRT -.1829 RRF .1636 RTF -.9011 CRT -.7228 CRS -.5335 CST .9587

SG8 3199.8 R23 .0036 R13 .9011 LSA 1485.2 NSA 302.4 SSA _9.7

SG1 3176.5 SG2 385.4 THA 178.69 EL1 1329.7 EL2 248.9 ALF 168.03

LAUNCH DATE NOV 12 1964 FLIGHT TIME 182,00 ARRIVAL DATE NAY 13 1965

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 242.74 LAP .97

RC 143.763 GL 12.46

PLAN_TOCENTRIC CONIC

C3 25.795 VML 5.079

LNCH AZNTH LNCH TIME

90.00 17 33 21

90.00 9 42 22

100.00 19 22 24

100.00 10 56 1

110.00 20 47 31

110.00 11 47 2

DIFFERENTIAL CORRECTIONS

TDE .8897 TRA-2.3738

RDE -.3175 RRA -.0791

FOE -.4802 FRA 2.1407

BDE .9447 BRA 2.3769

DISTANCE 460.T12

LOL 49.55 VL 34.414 GAL -5.14 AZL 88.17 HCA 147.94 SNA

LOP 197.60 VP 22.024 GAP 18.35 A2P 91.55 TAL 339.20 TAp

GP .05 ZAL 121.97 ZAP 168.92 ET3 178.37 Z_ 155.17 ETE

EARTH TO MARS

218.12 ECC .33226 IRE 1.8315 Vi 30.094

127.14 RCA 145.65 APO 290.50 V2 22.611

358.97 ZAC 89.17 ETC 235.99 CLp 168.92

DLA 14.40 RAL 178.13 RAD 6568.0 VEL 12.131 PTH 2.17 VHp 8.507 DPA -1.39 RAp 186.51 ECC 1.4245

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2740.67 -27.91 77.51 49.19 94.96 19 39 2 2140.7 -25.93 68.98

4435.76 8.20 186.35 42.11 62.80 10 56 38 3835.8 4.49 179.63

2433.52 -29.29 56.23 49.03 96.23 20 3 17 1853.5 -28.12 47.62

4218.14 9.42 168.22 41.46 61.50 12 6 19 3618.1 3.54 161.58

2186.12 -32.93 35.33 46.44 99.72 21 24 18 1586.1 -31.24 26.51

4068_31 12.60 154.21 39.57 57.96 12 54 41 3458.3 8.27 147.78

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.2696 BAU .4460 8GT 3221,6 SGR 383.3 SG3 332.7 ST 1303.0 SR _59.4 SS 689.7

RC3 -.0983 FAU .08460 RRT -.1906 RRF .1712 RTF -.9044 CRT -.7192 CRS -.5209 CST .9563

FC3-2.8395 BSP 11001 SG8 3244.3 R23 .0038 RI3 .9044 LSA 1486.8 MSA 302.4 SSA 29.6

BC3 1.2933 FSP 967 SO1 3222.5 SG2 376.1 THA 178.68 EL1 1329.3 EL2 244.8 ALF 168.38
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE t40V 12 1994

HELIOCENTRIC CONIC

RL 146.06 LAL .00

RP 242.47 LAP .95

RC 148.041GL 12.70

PLANETOCENTRIC CONIC

CS 24.730 VHL 4.973

LNCH AZMTH LNCH TIH(

90.00 17 47 33

9D.OO 9 44 42

100.00 19 16 54

100.00 10 58 2

110.00 20 43 $

110.00 11 48 22

FLIGHT TIME 184.00 ARRIVAL DATE NAY 15 1965

DISTANCE 463.594 EARTH TO MARS

LOL 49.65 VL 34.342 GAL -4.99 AZL 88.17 HCA 148.86 SMA 216.34 ECC .3262§ INC 1.8308 vl 30.094

LOP 198.52 VP 21,937 GAP 17.78 AZP 91.57 TAL 339.58 TAP 128.42 RCA 145.76 APO 286.93 V2 22.638

GP .05 ZAL 121.37 ZAP 168.38 ETS 178.37 ZAE 155.29 (TE 359.12 ZAC 89.26 ETC 255.98 CLP 168.98

DLA 14.85 RAL 177.71 RAD 6568.0 VEL 12.088 PTH 2.18 VHP 8.416 DPA -1.54 RAP 186.85 ECC 1.4070

L-I T|ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2748.24 -27.95 77.91 48.16 94.76 18 33 19 2148.2 -26.99 69.37

4429.41 7.37 184.85 41.09 62.58 10 58 32 3529.4 3.64 178.16

2458.06 -29.33 56.56 48.01 96.06 19 97 52 18SS.1 -28.18 47.95

4192.82 8.60 166.80 40.43 61.28 12 7 55 3592.8 4.70 160.18

2188.50 -32.98 35.51 47.43 99.62 21 19 32 IS88.5 -31.28 26.69

4035.$4 11.76 152.94 38.54 57.67 12 55 37 3435.1 7.41 146.55

DIFFERENTIAL C.(_RECT|ONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .8851 TRA-2.3440 TC3 1.3764 BAU .4583 SGT 329T.0 $GR 374.3 SG3 349.0 ST 1302.9 SR 550.6 SS 695.1

ROE -.3035 RRA -.0732 RC3 -.1016 FAU .05735 RRT -.1988 RRF .1790 RTII: -.9075 CRT -.7151 CRS -.5073 CST .9637

FOE -.4?22 FRA 2.1855 FC3-3.0579 BSP 11178 SG8 3288.4 R23 .0038 R13 .9073 LSA 1487.1 MSA 502.6 SSA 29.6

BOE .9188 BRA 2.3451 BC3 1.3802 FSP 1021 SG1 3267.9 SG2 366.7 THA 178.68 EL1 1327.7 EL2 240.5 ALF 168.73

LAUNCH DATE NOV 12 1964 FLIGHT TIM( 188.00 ARRIVAL DATE MAY 17 1965

HELIOCENTRIC CONIC

RL 148.08 LAL .00

RP 242.20 LAP .92

RC 150.330 GL 12.84

PLAN[TOCENTR I C CONIC

C3 23.728 VHL 4.871 OLA

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH ZNJ TIME

90.00 17 41 34 275Z.44 -27.98 78.36 47.14 94.54 18 27 26

90.00 9 47 7 4402.90 8.54 183.3S 40.08 62.39 11 O 30

100.00 19 11 16 2493.16 -29.36 56.94 46.99 95.87 19 52 19

100.00 11 0 6 4187.42 7.76 165.37 39.42 81.04 12 9 33

110.00 20 38 S 2191.37 -32.99 35.73 46.42 99.50 21 14 39

110.00 11 49 43 4011.97 10.91 151.88 37.$2 57.40 12 56 35

DIFFERENT IAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY

TOE ,8547 TRA-2.Z971 TC3 1.4924 BAU .4748 SGT 3512.4 St, At 365.8 SG3 366.1

ROE -.2901 RRA -.0878 RC3 -.1054 FAU .09018 RRT -.2150 RRF .1868 RTF -.9133

FOE -.4815 FRA 2.2253 FC3-3.2906 BSP 11004 SG9 3632.S RZ3 .0122 R13 .9133

BOE .9026 BRA 2.2981 BC3 1.4961 FSP 1080 SG1 3313.4 SG2 357.1 THA 178.62

DISTANCE 466.533 EARTH TO MARS

LOL 49.65 VL 34.272 GAL -4.$3 AZL 88.17 HCA 149.78 SNA 214.67 ECC .32047 INC 1.8301 vl 30.094

LOP 199.44 VP 21.856 GAP 17.23 AZP 91.58 TAL 339.92 TAP 129.70 RCA 145.87 APO 285.46 V2 22.664

GP .09 ZAL 120.77 ZAP 167.83 ETS 178.36 ZA( 159.45 ETE 359.27 ZAC 89.34 ETC 255.97 CLp 167.83

15.31 RAt. 177.26 RAO 6§68.0 VEL 12.046 pTH 2.15 VHP 8.229 DPA -1.70 RAP 187.19 ECC 1.3905

PO CST TIM INJ 2 LAT INJ 2 LONG

2152.4 -27.06 69.82

3802.9 2.79 176.67

1863.2 -28.24 48.92

3567.4 3.84 158.78

1591.4 -31.55 26.90

3412.0 6.53 145.32

oRBIT DETERMINATION ACCURACY

ST 1511.0 8R 342.1SS 699.7

CRT -.7165 CRS -.4909 CST .9572

LSA 1495.6 MSA 306.4 SSA 28.6

ELI 1334.6 EL2 233.7 ALF 169.04

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 148.05 LAL .OD

RP 241.95 LAP .89

RC 152.629 GL 13.18

PLANETOCENTRIC CONIC

CS 22.787 VHL 4.774

LHCH AZMTH LNCH TIME

90.00 17 35 28

90.00 9 49 34

100.00 19 5 52

100.00 11 2 12

110.00 20 33 8

110.00 11 51 5

FLIGHT TIM( 188.00 ARRIVAL DATE MAY 19 1965

DISTANCE 469.524 EARTH TO MARS

LOL 49.65 VL 34.205 GAL -4.69 AZL 88.17 HCA 150.70 SMA 213.0g ECC .51494 INC 1.8292 vl 50.094

LOP 200.37 vP 21.779 GAP 16.68 AZP gl.sD TAL 340._8 TAp 150.99 RCA 145.98 APO 280.20 v2 22.692

GP .06 Zkb 120.15 ZAP 167.27 ETS 178.35 ZkE 155.64 ETE 359.41 ZAC 89.42 [TC 255.95 CLP 167.27

DLA 15.77 RAL 176.81RAD 6567.9 VEL 12.007 PTH 2.14 VMP 8.047 DFA -1.85 RAp 187.53 ECC 1.5750

L-| TIHE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT |NJ Z LONG

2759.17 -28.02 78.85 46.13 94.29 18 21 27 2159.2 -27.1S 70.30

4576.43 5.70 181.85 39.09 62.22 11 2 31 3776.4 1.94 175.19

2468.76 -29.40 57.35 45.99 95.65 lg 46 40 1868.8 -28.31 48.72

4142.06 6.93 163.96 38.42 60.85 12 11 14 3542.1 2.99 157.38

2194.66 -33.03 35_98 45.43 99.35 21 9 42 1594.7 -51.59 27.14

3988.94 10.06 150.44 36.52 57.16 12 57 34 3388.9 5.66 144.11

DIFFERENTIAL GORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .8179 TRA-2.2761 TC3 1.5661 BAU .4782 SGT 335§.2 8DR 358.0 SG3 384.1 ST 1300.4 SR 332.7 SS 704.8

ROE -.2765 RRA -.0621RC3 -.1080 FAU .09331 RRT -.2177 RRF .1960 RTF -.9138 CRT -.7076 CRS -.4778 CST .9579

FOE -.4534 FRA 2.2698 FC3-S.5452 SSP 12446 SC,8 3374.0 R23 .0052 R13 .9138 LSA 1484.9 MSA 304.2 SSA 29.2

8DE .8633 BRA 2.2769 BC3 1.5698 FSP 1134 SG1 3356.1SG2 347.4 THA 178.6,6 ELI 1322.2 EL2 231.2 ALF 169.41

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CCNIC

RL 148.08 LAL .00 LOL 49.65 VL 34.140 GAL

RP 241.65 LAp .87 LOP 201.29 VP 21.707 GAP

FLIGHT TIM( 190.00 ARRIVAL DATE MAY 21 1965

OISTANCE 472.566 EARTH TO MARS

-4.54 AZL 88.17 HCA 151.63 SMA 211.60 ECC .30964 INC 1.8286 vl 30.094

16.14 AZP 91.61 TAL 340.65 TAP 132.28 RCA 146.06 APO 277.11 V2 22.720

255.94 CLP 166.70RC 154.936 GL 13.42 GP

PLANETOCENTRIC CONIC

C3 21.901VHL 4.680 DLA

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 17 29 13 2766.52 -28.05

90.00 9 52 6 4349.85 4.86

100.00 18 59 39 2474.91 -29.44

100.00 11 4 21 4116.69 6.06

110.00 20 28 1 2198.42 -33.07

110.00 11 52 28 3965.95 9.21

DIFFERENTIAL CORRECTIONS

TOE .7908 TRA-2.2449 TC3 1.6803 8AU .4872

ROE -.2635 flRA -.0988 RC3 -.1109 FAU .09648

FOE -.4409 FRA 2.3153 FC3-3.8137 9SP 11665

DOE .8334 8RA 2.2456 BC3 1.6640 FSP 1198

.06 ZAL 119.52 ZAP 166.70 ETS 178.34 ZAE 155.88 ETE 359.55 ZAC 89.50 ETC

16.23 RAL 176.34 RAD 6567.9 VEL 11.970 PTH 2.13 VHP 7.869 DpA -1.99 RAp 187.86 ECC 1.S604

|NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

79.35 45.12 94.03 15 15 20 2166.5 -27.20 70.82

180.36 38.12 62.07 11 4 35 3749.9 1.08 173.71

57.80 44.99 95.42 19 40 53 1874.9 -28.38 49.18

162.55 37.45 60.68 12 12 58 3516.7 2.13 155.99

36.26 44.45 99.19 21 4 39 1598.4 -31.45 27.41

149.20 35.53 56.93 12 58 34 3366.0 4.79 142.90

MID-COURSE EXI[CUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 3397.9 _ 346.5 SG3 402.9 ST 1294.8 SR 323.5 SS 708.9

RflT -._61RRF .2047 RTF-.9163 CRT -.7016 CRS -.4604 CST .9540

SC,,B 3415.5 RZ3 .0046 R13 .9163 LSA 1479.7 MSA 305.4 SSk 29.0

SG1 3398.9 SG2 337.5 THA 178.67 ELI 1315.2 EL2 226.8 ALF 169.75
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE NOV 12 1964

HELIOCENTRIC CONIC

RL 149.06 LAL .00

RP 241.36 LAP ,84

RC 157.250 6L 13.66

PLAN(TOCENTR[C CONIC

C3 21.088 VHL 4.590

LHCH AZMTH LNCH TIME

90.00 17 22 49

90.00 8 54 41

100.00 18 $3 38

100.00 11 8 33

110.00 20 22 47

110.00 11 53 53

FLIGHT TIME 192.00 ARRIVAL DATE MAY 23 1965

DISTANCE 475.654

LOL 49.65 VL 34.079 GAL -4.40 AZL 88.17 HCA

LOP 202.22 Vp 21.640 GAP 15.90 AZP 91.62 TAL

GP .07 ZAL 118.89 ZAP 189.12 ET9 178.33 ZAE

EARTH TO MARS

152.56 SMA 210.19 ECC .50455 lNE 1.8276 vl 30.094

341.02 TAp 133.58 RCA 146.16 AlSO 274.20 V2 22.748

156.15 ET( 359.70 ZAC 89.58 ETC 255.93 CLP 166.12

OLA 18.70 RAL 175.88 RAO 6567.9 VEL 11.935 PTH 2,12 VHF 7.694 OPA -2.14 RAp 188.17 ECC 1.3467

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2774.46 -28.09 79.96 44.13 93.74 18 9 3 2174.5 -27.27 71.39

4323.21 4.01 176.66 57.16 61.94 11 6 44 3723.2 .22 172.23

2461.80 -29.46 58.30 44.01 95.18 19 34 59 1881.6 -28.46 49.64

4091.30 5.23 161.14 36.48 60.53 12 14 45 3491.3 1.27 154.60

2202.63 -33.12 38.58 43.48 99.00 20 59 30 1602.6 -31.52 27.72

3943.04 8.36 147.98 54.57 56.73 12 59 36 3343.0 3.92 141.70

DIFFERENTIAL CCMRECTIONS

TOE .765S TRA-2.2109 TCS 1.7615 BAU .4972

ROE -.2509 RRA -.0518 RC3 -.1139 FAU .09984

FDE -.4278 FRA 2.3607 FC3-4.1026 B8P 11803

8OE .8056 BRA 2.2115 BC3 1.7652 FSP 1262

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CGNIC

RL 148.08 LAL .00

RP 241.08 LAP .82

tiC 159.588 GL 13.89

PLAN(TOCENTRIC CONIC

C3 20.283 VHL 4.504

LNCH AZI4TH LNCH TIME

90.00 17 16 15

90.00 9 57 20

100.00 iS 47 29

100.00 11 8 48

110.00 20 17 28

110.00 11 55 18

MIO-COURU EXECUTION ACCURACY

$GT 3439.4 S4R 337.1SG3 422.7

RRT -.2$SZRRF .2142 flTF -.9191

SrdS 3455.9 R26 .OOsO R13 .9191

_1 3440.4 SGZ 327,4 TMA 178.66

FL|GHT TIME 194.08

DISTANCE 478.787

L04. 49.65 VL 34.020 GAL -4.28 AZL 88.17 i4CA 153.49 $44A 208.86 [CC .29967

LOP 203.18 VP 21.577 GA4 s 15.07 AZ1P 91.63 TAL 341.39 TAp 134.86 RCA 146.27

6P .07 ZAL 118.24 ZAP 185.33 ETS 178.32 ZN[ 156.46 ETE 359.84 ZAC 89.66

DLA 17.17 RAL 175.37 RAD $567.8 VEL 1t. 902 PTH 2.11 VHP 7.524 DPA -2.27

L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZI4TH ]NJ TIME PO CST TIM

2783.01 -28.13 80.59 43.14 93.43 18 2 38 2183.0

4286.48 3.15 177.37 $6,22 61.84 11 8 57 3696.5

2488.84 -29.53 58.83 43.03 94.88 t9 28 57 1888.8

4085.88 4.38 159.73 35.54 60.40 12 16 34 3465.9

2207.20 -33.t7 SG.94 48.52 98.80 20 54 15 1607.3

3920.21 7.50 148.76 33.81 56.J5 13 O 38 3320.2

OIFFERENTIAL CCRRECTIONS

TOE .7485 TRA-2.1685 TC3 1.8810 BAU .5110

ROE -.2380 RRA -.0472 RE3 -.1170 FAU .10337

FD( -.4134 FRA 2.4068 FC3-4.4121 Bm4P 11756

BIDE .7857 8RA 2.1691 SC3 1,$848 F_P 1330

MID-COURSE EXECUTION ACCURACY

SGT $480.t SGR 327.9 SG3 443.4

tiNT -.25111_ .2243 RTF -.9230

Sr_ 3488.1 R28 .0097 R13 .9229

$61 3481.t SG£ 317.3 THA 178.63

ONBIT DETERMINATION ACCURACY

ST 1289.4 SR 313.9 SS 712.9

CRT -.6966 CRS -.4425 CST .9501

LSA 1474.3 MSA 307.1 SSA 28.7

EL1 1308.4 EL2 222.0 ALF 170.09

ARRIVAL DATE NAY 25 1965

EARTH TO MARS

INC 1.8267 V1 30.094

APO 271.44 V2 22.777

ETC 255.92 CLP 165.53

RAp 188.48 ECC 1.3338

INJ 2 LAT INJ 2 LONG

-27.35 72.00

-.64 170.74

-28.54 50.17

.41 153.20

-31.59 28.06

3.05 140.50

ORBIT DETERMIHATION ACCURACY

ST 1288.3 SR 304.6 SS 716.5

CRT -.6965 CRS -.4234 CST .9434

LSA 1472.5 NSA 311.5 SSA 27.8

EL1 1306.2 EL2 215.6 ALF 170.38

LAUHCH DATE NOV 12 lg64

HELIOCENTRIC CONIC

RL 1A9.06 LAL .DO

RP 240.79 LAp .79

RC 161.890 GL 14.13

PLANt[TOCENTRIC CONIC

C3 19.546 VHL 4.421

LNCH AZMTH LNCH TIME

90.00 17 9 35

90.00 10 0 3

100.00 18 41 14

100.00 11 11 6

110.00 20 12 4

110.00 11 56 44

FLIGHT TIME 196.00 ARRIVAL DATE MAY 27 1965

DISTANCE 481.959

LOL 49.65 VL 33.963 6AL -4.13 AZL 88.17 HCA

LOP 204.09 VP 21.519 SAP 14.55 AZP 91.65 TAL

GP .08 ZAL 117.59 ZkP 164.92 ETS 178.31 ZAE

EARTH

154.43 SMA 207.60 ECC .29499 INC

341.75 TAp 136.18 RCA 146.36 APO

156.80 ETE 359.99 ZAC 89.74 ETC

TO MARS

1.8258 vl 30.094

268,84 V2 22.806

255.91 CLP 164.92

OLA 17.64 RAL 174.88 RAD 6567.8 VEL 11.871 PTH 2.11 VHP 7.357 DPA -2.41

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIN( PO CST TIN

2792.09 -28.16 $1.25 42.17 93.10 17 56 7 2192.1

4269.80 8.29 175.87 35.30 61.77 11 11 13 3669.8

2496.56 -29.37 59.40 48.06 94.59 19 22 50 1896.6

4040.57 3.53 158.34 34.61 60.30 18 18 26 3440.6

2212.33 -33.22 37.32 41.57 98.58 20 48 57 1612.3

3897.57 6.65 145.$6 32.68 56.39 13 1 42 3297.6

RAp 188.78 ECC 1.3217

INJ 2 LAT INJ 2 LONG

-27.43 72.66

-1.50 169.25

-29.62 50.73

-.45 151.81

-31.68 28.43

2.1g 139.32

DIFFERENTIAL CORRECTIONS

TOE .7137 TRA-2.1430 TC3 1.9690 SAU .5133

ROE 0.2288 RMA -.0424 RC3 -.1182 FAU .10703

FOE -.3862 FRA 2.4545 FC3-4.7403 BSP 12107

BDE .7489 8RA 2.1434 BC3 1.9726 FSP 1402

LAONCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 240.49 LAP .76

tiC 184.213 GL 14.36

PLANETOCEHTRIC CONIC

C3 18.853 VHL 4.342

LNCH AZ14TH LHCH TIME

90.00 17 2 46

90.00 10 2 51

100.00 18 34 51

100.00 11 13 27

110.00 20 6 35

110.00 11 58 12

MID-COURSE EXECUTION ACCURACY

SGT 5S18.4 SGR 317.7 SG3 465.1

-,2572 RflF .2341 RTF -.9240

SG8 3338.7 R23 .0055 R13 .9240

SG1 5519.4 SG2 306.9 THA 178.66

FLIGHT TIME 198.00

DISTANCE 485.171

LOL 49.65 VL 38.909 GAL -4.00 AZL 88.18 HCA

LOP 205.02 VP 21.465 GAP 14.05 AZP 91.88 TAL

GP .08 ZAL 116.94 ZAp 11;4.31 ETS 178.30 zAE

ORBIT DETERMINATION ACCURACY

ST 1273.8 SR 294.6 SS 719.7

CRT -.6849 CRS -.4019 CST .9408

LSA 1459.1NSA 312.0 SSA 27.9

EL1 1290.1 EL2 211.9 ALF 170.75

ARRIVAL OATE NAY 29 1965

155.36 SMA 206.41 ECC .29051

342.12 TAp 137.49 RCA 146.45

157.18 ETE .14 ZAC 89.81

EARTH TO MARS

INC 1.6247 VI 30.094

APO 266.37 V2 22.836

ETC 235.90 CLP 164.31

DLA 18.11 RAt. 174.37 RAID 8537.8 V(L 11.842 PTH 2.10 VHp 7.193 DPA -2.53

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM

2801.78 -28.19 81.95 41.21 92.75 17 49 27 2201.8

4243.05 1,43 174.38 34.39 61.22 11 13 34 3643.0

2504.81 -29.61 60.01 41.11 94.27 19 16 36 1904.8

4015.26 2.67 156.95 33.70 60.22 12 20 22 3415.3

2217.79 -33.27 37.74 40.63 98.34 20 43 33 1617.8

3875.03 5.80 144.37 51.76 56.25 13 2 47 3275.0

MID-COURSE EXECUTION ACCURACY

SGT 3555.5 SGR 307.8 SG3 487.8

RRT -.2385 _ .2448 RTF -.9263

S_ 3568.1 R23 .0059 R13 .9263

SG1 3556.5 SG2 296.4 THA 178.66

DIFFERENTIAL C_MRECTIONS

TOE .6878 TRA-2.1085 TC3 2.0756 BAU .5240

ROE -.2154 RRA -.0380 RC3 -.|217 FAU .11088

FOE -.377R FRA 2.5029 FC3-5.0918 S_P 12280

8DE .7208 BRA 2.1088 8C3 2.0792 FS4P 1479

RAP 189.08 ECC 1.3103

INJ 2 LAT INJ 2 LONG

-27.52 73.35

-2.36 167.75

-28.71 51.32

-1.31 150.42

-31.76 28.84

1.33 138.14

ORBIT DETERMINATION ACCURACY

ST 1264.1 SR 284.7 SS 722.9

CRT -.6787 CRS -.3795 CST .9353

LSA 1449.6 MSA 315.4 SSA 27.A

ELI 1279.2 EL2 206.6 ALF 171.07
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 12 1964 FLIGHT TIME 200.00 ARRIVAL DATE MAY 31 1965

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 240.19 LAP .73

RC 166.536 GL 14.59

PLANETOCENTRIC CONIC

C3 18.201 VHL 4.266

LNCH AZMTH LNCH TIME

90.00 16 55 40

90.00 10 5 43

100.00 18 28 21

100.00 11 15 50

110.00 20 1 1

110.00 11 59 40

DIFFERENTIAL CCRRECTIONS

TOE .6621 TRA-2.0730

RDE -.2043 RRA -.0339

FOE -.3979 FRA 2.3519

001 .6929 BRA 2.0733

DISTANCE 488.419 EARTH TO MARS

LOL 49.65 VL 33.857 GAL -3.87 AZL 88.18 HCA 156.30 SNA 205.28 ECC .28621 INC 1.8236 vl 30.094

LOP 205.96 VP 21.415 GAP 13.51 AZP 91.67 TAL 342.49 TAP 138.80 RCA 146.53 APO 264.04 V2 22.866

GP .08 ZAL 116.27 ZAP 163.67 ETS 178.29 ZAE 157.60 ETE .30 ZAC, 89.88 ETC 255.90 CLP 163.67

DLA 18.38 RAL 173.86 RAD 6367.7 VEL 11.815 PTH 2.09 VHP 7.034 OPA -2.66 RAP 189.36 ECC 1.2995

L-I TIME INJ LAT |N_ LONG INJ RT ASC iNJ AZHTH |NJ TIME PO C$T TIN [NJ 2 LAT iNJ 2 LONG

2812.04 -28.23 82.70 40.25 92.37 17 42 40 2212.0 -27.60 74.09

4216.28 .56 172.89 33.50 61.69 11 15 59 3616.3 -3.22 166.26

2513.55 -29.66 60.66 40.16 93.93 19 10 15 1913.6 -26.80 51.96

3989.99 1.82 155.56 32.81 60.16 12 22 20 3390.0 -2.17 149.04

2223.63 -33.33 38.19 39.71 96.08 20 38 5 1623.7 -31.65 29.27

3852.66 4.95 143.19 30.86 56.13 13 3 53 3232.7 .47 136.97

MID-COURSE EXECUTION ACCURACY ORB|T DETERM|NATION ACCURACY

TC3 2.1868 BAu .5330 SGT 3591.6 SGR 297.9 $63 511.7 ST 1253.1SR 274.7 99 726.0

RC3 -.1239 FAu .11496 RRT -.2607 RRF .2§60 RTF -.9287 CRT -.677.2 CRS -.3353 CST .9292

FC3-5.4663 BSP 12369 SG8 3603.9 R23 .0065 R13 .9287 LSA 1438.8 HSA 319.4 SSA 26.8

BC3 2.1903 FSP 1557 SGI 3592.5 $4;2 285.8 THA 178.66 EL1 1267.0 ELZ 201.2 ALF 171.40

LAUNCH OATE NOV 12 1964 FLIGHT TIlE 202.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC C.¢_IC DISTANCE 491.702 EARTH TO MARS

RL 146.06 LAL .DO LOL 49.65 VL 33.807 GAL -3.75 AZL 88.18 HCA 157.24 SIAA 204.22 ECC .28209 |NC 1.6225 vl 30.094

RP 239.88 LAP .70 LOP 206.90 VP 21.369 GAP 13.00 AZIP 9t.68 TAL 342.86 TAp 140.11 RCA 146.61 APO 261.83 V2 22,697

RC 168.657 GL 14.62 GP .09 ZAL 115.61 ZAP 163.03 ETS 176.28 zAE 156.05 ETE .46 ZAC 89.95 ETC 255.89 CLP 163.03

PLANI[TOCENTR|C C(_llC

C3 17.587 VHL 4.194 01.A 19.03 RAL 173.34 flAO 6567.7 V(L 11.789 PTH 2.08 VHP 6.877 DpA -2.78 RAP 169.63 ECC 1.2894

LNCH A_FNTH LNCH TIM( L-I T|M( INJ LAT :NJ _ iNJ RT ASC iNJ A_MTH ZNJ T|/#E PO CST T|M INJ 2 LAT INJ 2 LONG

90.00 16 46 42 2822.66 -26.25 65.49 39.$1 91.98 tT 35 45 2222.9 -27.68 74.87

90.00 10 6 39 4159.48 -.30 171.39 52.64 61.68 11 15 29 3589.5 -4.08 164.76

100.00 18 21 45 2522.79 -29.70 61.34 59.23 93,57 19 3 48 1922.8 -28.89 52.63

100.00 11 16 17 3964.78 .96 154.17 31.93 60.12 16 24 22 3364.8 -3.02 147.63

110.00 19 35 22 2229.99 -$3.$9 $6.66 38.60 97.80 20 32 32 1629.9 -31.95 29,73

110.00 12 1 9 3630.45 4.11 142.03 2t).97 53.03 13 5 0 3230.4 -.38 135,62

DIFFERENT|AL CCMRECTIGN$ Ni0-COURSIE (_CUTIGN ACCURACY ORBIT DETERN|NATION ACCURACY

TOE .6393 TRA-2.0345 TC3 2.$049 BAu .54_7 $GT 3625.0 SGR 288.0 $63 556.7 ST 1242.8 SR 264.7 63 729.1

flOE -.1935 RRA -.0300 RC3 -.I191FAU .11921 RRT -.e949 RMF .2676 RTF -.9513 CRT -.6676 CRS -.8299 CST .9213

FOE -,3360 FRA 2o602! FC3-5.8684 BSP 12419 Sr_ $957.4 R23 .0069 R13 .9313 LSA 1418.1MSA 325.4 3SA 26.0

BOE .6679 6RA 2.034? BC3 2.3083 FSP 1641 SG1 3526.9 SG2 275.1 THA 178.65 EL1 12§5.6 EL2 193.1 ALF 171.71

LAUNCH CA7E NOV 12 1964 FLIGHT TIRE 204.00 ARRIVAL DATE JUN 4 1965

HELIOCENTRIC C(SNIC DISTANCE 495.018 EARTH TO MARS

RL 146.06 LAL .OO LOL 49.65 VL 33,739 GAL -3,63 AZL 88.18 HCA 156.19 SMA 203.21ECC .27615 INC 1.8210 vl 30.094

RP 239.58 LAP .66 LOP 207.85 VP 21.326 GAP 12.50 kZP 91.69 TAL 343.23 TAp 141.42 RCA 146.66 APO 259.73 VZ 22.928

RC 171.174 GL 15.05 Gp .10 2AL 114.94 ZAP 182.3? ET3 178.26 ZA( 158.54 ETE .62 ZAC 90.02 ETC 255.88 CLP 162.37

PLANET(XENTR|C CONIC

C3 17.010 VHL 4.124 OLA 19.52 HAL 172.81RAO 6567.7 VEL 11,764 PTH 2.08 VHP 6.724 DPA -2.69 RAP 169.69 ECC 1.2799

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT A$C lNJ AZMTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 16 41 27 2834.27 -28.28 84.33 38.38 91.36 17 28 42 2234.3 -27.76 75.70

90.00 10 11 41 4162.63 -1.|7 169.90 31.78 61.71 |! 21 3 3562.6 -4.94 163.25

100.00 19 15 2 2532.32 -29.74 62.06 38.31 93.20 16 57 14 1932.3 -28.98 53.34

100.00 11 20 47 3939,62 .11 152.79 31.07 60.11 12 26 27 3339.6 -3.87 146.27

110.00 19 49 39 2236.30 -33.43 39.17 37.90 97.51 20 26 53 1636.5 -32.03 30.22

110.00 12 2 39 3608.40 3.27 140.87 29.10 55.95 13 6 8 3208,4 -1.22 134.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .6263 TRA-1.9856 TC3 2.4486 BAU .5576 SGT 3661.0 $GR 278.6 SG3 563.1 ST 1237.6 SR 234.9 SS 732.2

ROE -.1833 RRA -.0265 RC3 -.1286 FAU .12383 RRT -.3152 RRF .2810 RTF -.9352 CRT -.6702 CRS -.3053 CST .9095

FOE -.3147 FRA 2.6499 FC3-6.3026 B_iP 12217 _ 3671.5 R23 .0161 R13 .9352 LSA 1421.2 HSA 335.3 SSA 24.5

BOE .6326 BRA 1.9858 BC3 2.4522 FSP 1722 $01 3662.0 8G2 264.3 THA 178.62 EL1 1245.6 EL2 187.3 ALF 171.96

LAUNCH 0ATE NOV 12 1964 FLIGHT TIME 206.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 239.26 LAP .65

RC 173.465 GL 15.27

PLAN(TOCENTR|C CONIC

C3 16.468 VHL 4,058

LNC_ AZMTH LNCH TIME

90.00 16 34 8

R0.00 10 14 46

100.00 IS 8 15

100.00 11 23 20

110.00 19 43 54

110.00 12 4 10

OIFFERENTIAL C._RECTIQNS

TOE .3624 TRA-1.9680

flOE -.1726 RflA -.0223

FOE -.28§3 FRA 2.7063

DOE .6074 BRA 1.9681

DISTANCE 498.362 EARTH TO MARS

LOL 49.65 VL 33.713 GAL -3.51 AZI. 40.16 HCA 159.13 SI4A 202.25 (CC .27437 |NC 1.8195 Vl 30.094

LOP 208.79 VP 21.268 GAP 12.00 AZP 91.70 TAL 343.60 TAP 142.73 RCA 146.76 APO 257.74 V2 22.959

6P .10 ZAL 114.27 ZAP 161.70 ET$ 178.25 ZAE 159.05 ETE .79 ZAC 90.09 ETC 255.88 CLP 161.70

DLA 19.98 RAL 172.28 RAO 6567.7 VEL 11.741 PTH 2.07 VHP 6.575 DpA -3.00 RAP 190.14 ECC 1.2710

L-I TiME INJ LAX INJ LONG iNJ RT A$C |NJ AZMTH INJ TiME PO CST TIH INJ 2 LAT INJ 2 LONG

2849.13 -26.30 85.19 37.46 91.12 17 21 34 2246.1 -27.84 76.56

4135.93 -2.03 166.41 30.96 61.75 11 23 42 3535.9 -5.79 161.75

2542.62 -29.77 62,61 37.40 92.60 18 50 38 1942.6 -29.07 54.08

3914.67 -.74 151.43 30.24 60.12 12 28 34 3314.7 -4.71 144.89

2245.37 -35.51 39.70 $7.02 97.20 20 21 18 1643.4 -32.15 30.73

3769.66 2.44 159.74 26.25 3§.69 13 7 17 3186.7 -2.05 133.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.5185 BAU .5§52 SGT $617.2 SGR 267.$ SG3 590.3 ST 1211.0 SR 243.9 SS 735.6

RC3 -.1290 FAU .12636 RRT -,3|90 RRF .L_923 RTF -.9346 CRT -.6485 CRS -.2733 CST .9075

FC3-6.7477 68P 12754 SG8 $696.9 R23 .0075 R13 .9346 LSA 1398.0 HSA 334.8 SSA 24.8

BC3 2.3218 FSP 1821 $61 3666.2 Sr, Z 253.3 THA 178.67 EL1 1221.6 ELI 184.0 ALF 172.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOl_. !. 1964)

LAUNCH DATE HOV 12 1964

HELIOCENTRIC CONIC

RL 146.06 LAL .00

RP ZS6.95 LAP .9Z

RC 175.790 GL 15.48

PLANE TOCIrHTR l C CONIC

CS 15. 959 VHL S.995

LNCH AZMTH LNCH TIME

60.00 16 26 40

90.00 10 17 $9

100.00 19 I 22

100.00 11 ES 55

110.00 19 311 S

110.00 1R S 41

FLIGHT TIM( 208.00

DISTANCE 501.737

LOL 49.65 VL 33.699 GAL -3.40 AZL 88.18 HCA 160.08 SNA

LOP 209.74 Vp 21.ZS3 GAP 11.52 AZP tl.Tl TAL $45.98 TAp

GP .11 ZAL 115.90 ZAP 191.00 (78 178.24 ZA( 159.61 (TE

ARRIVAL DATE JUN 8 1955

EARTH TO MARS

201.$4 ECC .27075 INC 1.8181 vl 30.094

144.04 RCA 146.95 APO 255.86 V2 22.991

• 98 ZAC 90.15 [TC ZSS.ST CLP 161.00

DLA 20.45 RAL 171.74 lAD 8597.6 VEL 11,719 PTH 2.09 VHP

L-I TIN( INJ LAT INJ LGO_ INJ RT A$C INJ AZNTH INJ TIME

2958.57 -25.$1 88.10 $6.55 90.67 17 14 18

4109.15 -2.89 IS6.91 S0.14 91.82 11 29 28

2555.19 -n.81 63.59 38.50 92.59 18 45 $5

3989.78 -1.59 150.06 29.42 SO.tS 12 30 45

22SO.St -35.57 40.25 56.14 96.88 20 15 $8

3785.13 1.62 130.St 27,42 55.85 13 8 28

DIFFERENTIAL C.GNR[¢TION8 MIO-COUR _r EX2CUTICN ACCURACY

TOE .5589 TRA-1.13RO TC3 2.8315 OAU .592t 8ST 3715.4 8GR 257,0 993 811.t

ROE -.1629 RRA -.0181RC3 -.1309 FAU .13_5 RRT -.333S RRF .3058 RTF -.938§

FOE -.2588 FRA t.T209 ,C5-T.1288 09P t204| SG8 3?24.$ RZ3 .0086 R13 .1385

BOE .JkSO2 BRA !.9_25 BC3 8.8341 Flip 18t5 SGI 3718.4 SC_ 848._ THA 176.67

8.428 DPA -3.10 RAP 190.$8 [CC 1.2626

PO C$T TIN INJ Z LAT INJ Z LONG

2250.6 -27.92 77.46

3509.2 -6.64 160.23

1953.2 -29.16 54.85

3289.8 -5.54 145.51

1650.6 -$2.25 $1.27

3165.1 -2.87 132.41

(_NBIT DETERMINATION ACCURACY

ST 1195.5 SR 253.4 SS 739.5

CRT -.8405 CR$ -.2421CST .8982

LSA IS83.1NSA 342.1 66A 23.9

ELI 1205.0 (L2 177.8 ALF 172.71

LAUNCH DATE NOV 12 llHb4 FLIGHT TIN[ 210.00 ARRIVAL DATE JUN 10 1965

OIFFERENT|AL CCI|RI[CTIQNS

TOE .5317 TRA-1.8951TC3 Z.7483 IAU .3810

ROE -.1529 RRA -.OtSJ RC3 -.6300 FAt/ .13843

FD2 -.216£ FRA t.llSI FCS"7.T421 |SP IL_JOt

BOE .5555 BRA !.8152 lC3 2.7484 FlIP 2019

HELIOCENTRIC CONIC OIITARCE 505.|31 EARTH TO MARS

RL 149.08 LAL .00 _ 49.63 YR. $3.327 GAL -3.L_ AZL 88.18 HCA 181.03 RRA 200.48 [CC .29729 INC 1.8165 vl $0.094

RP 232.93 LAP .59 LOP 210.89 VP ZI.L_t GAP ll.0Z AZP 95.72 TAL 344.32 TAp 145.35 RCA 146.89 APO 254.07 V2 25.024

tic 172.01|8 GL 15,89 64P .12 2AL 112.13 2AP 180.30 2T3 STO.2 s_ ZA[ 120.20 ET( 1.17 ZAC 90.21 ETC 255.87 CLP 160.$0

PLAN[TOCENTR ! C CONIC

CS 15.47t VHt. 3.834 OLA 20.10 RAL |TI.ZO lAD 15Q?.l _L 1|,899 PTH 2.08 VHp 8.285 OPA -3.19 RAP 190.60 [CC 1.2547

LNCH A]54TH tJRCH TIN( L-I TIN[ INJ LAY IMJ L_NG lMJ fit ARC INJ AZJRTH lNJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 18 5 2871.32 -28.3R lT.O5 $5.i5 10.18 IT i 5i 2271.5 -27.99 78.40

90.00 10 21 12 4081.40 -3.75 lOS.41 21.35 81.Rl 11 L_) 14 348_.4 -7.48 158.72

SO0.OO 17 54 24 £584 1Y -El.R3 64 41 55.81 91.18 SO 37 8 1914.2 Lq) 24 55.65• * - •

100.00 61 21 34 3_.gl| -1.4| 148.70 28.82 80._0 12 32 59 3285.0 -G.S7 142.14

110.00 19 32 14 tESt.08 -33.93 40.83 $5 tO 11.54 ZO 9 52 1658.1 $2 38 $1.85

110.00 1l 7 13 3743.84 .80 137.50 ZS. lO 55.83 13 9 57. 3143.8 -3.82 151.29

ORBIT DETERMINATION ACCUNACY

ST 1178.7 RR 222.8 $S 745.7

CRT -.832 p Cl2 -.2101 CIT .8115

LIA 1387.2 NOA 349.8 86A 22.9

IrLl 118T,2 IrL2 171.4 ALF 175.04

RIO-COURSE EXI[CUTIQ¢ ACCURACy

3GT 3741.3 86R P_lR.8 SG3 $41.4

RRT -.34R0 IIRF .3115 RIY -.8384

IWM 3741.4 IZ5 .OOIT RI3 .8384

891 374£,$ I_R ESt.0 THA 178.88

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 238.31 LAp .56

RC 160.375 GL 15.90

PLANE?OCENTRIC CONIC

C5 15.028 VHL S.877

LNCH AZMTH LNCH TIHE

90.00 16 11 21

90.00 10 24 35

100.00 17 47 19

100.00 11 $1 16

110.00 19 26 19

110.00 12 9 45

FLIGHT TIME 212.00

DISTANCE 508.569

LOL 49.65 VL 33.587 GAL -S.18 AZL 88.19 HCA 161.99 _RA

LOP 211.64 VP 21.i93 GAP 10.54 AZP 91.75 TAL 344.68 TAp

_p .15 ZAL 112.26 ZAP 159.57 ETS 178.21 Z_[ 160.82 ETE

ARRIVAL DATE JUN 12 1965

EARTH TO MARS

199.66 ECC .26398 INC 1.8145 vl 30.094

146.66 RCA 146.96 APO 252.$7 V2 25.056

1.$9 ZAC 90.27 ETC 255.86 CLP 159.57

DLA 21.36 RAL 170.65 RAD 6567.6 VEL 1t.680 PTH 2.05 VHP

L-IpT|M( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIRE

2885.04 -28.$2 88_04 54.75 89.70 16 59 28

4055.59 -4.$1 163.91 28.50 82.05 1t $2 9

2575.59 -29.86 65.26 34.78 91.52 18 SO 15

$840.27 -S.26 147,34 27.83 60.27 12 35 16

2285.65 -SS.69 41.45 $4.43 96.19 20 4 5

$722.77 -.00 136.40 25.80 55.82 18 10 48

DIFFERENTIAL C_RRECTIONS MID-COURSE EX[CUT|OI ACCURACY

TOE .5238 TRA-1.8414 TCS 2.9050 8AU .5845 SGT 3769,9 SGR 237.1 993 661.5

RD( -.1459 flRA -.01SS tiCS -.1324 FAU .14415 I_T -.$738 RRF .3557 flTF -.9422

FD( -.2001FRA 2.8650 FCS-8.3042 BSP 12577 $98 3777.3 R23 .0192 R13 .9422

80E .5452 BRA 1.8414 BCS 2.9081FSP 2112 SG1 3770.9 SG2 219.3 THA 178.65

6.145 DPA -S.28 RAP 190.82 ECC 1.2475

PO C$T TIM INJ E LAT INJ 2 LONG

2285.0 -28.06 19.38

5455.6 -6.31 157.19

1975.6 -29.$3 56.49

5240.S -7.19 140.76

1665.9 -$2.46 $2.41

3122.8 -4.49 150.19

ORBIT DETERMINATION ACCURACY

ST 1171.6 6R 212.8 SS 748.0

CRT -.6391 CR9 -.1829 CST .8710

LSA 1357.8 NSA 365.1 SSA 21.1

ELI 117g.6 ELZ 162.5 ALF 173.25

LAUNCH DATE NOV 12 1964 FLIGHT TIN[ 214.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC CGNIC DISTANCE 512.021 EARTH TO MARS

RL 148.06 LAL .DO LOL 49.65 VL 53.548 GAL -3.08 AZL 88.19 HCA 182.94 SMA 198.89 ECC .26021 INC 1.8124 vl $0.094

RP 237.98 LAp .53 LOP 212.80 VlP 21.t68 GAP 10.07 AZP t1.73 TAL 545.03 TAp 14?.97 RCA 147.02 APO 250.76 V2 23.089

RC 162.651 GL 18.10 f_p .14 zAL 111.58 ZAP 158.83 ETS 178,19 ZA[ 161.47 ETE 1.61 ZAC 90.35 ETC 255.86 CLP 158.85

PLANETOCENTRIC CONIC

CS 14.605 VHL S.922 DLA 21.20 RAL 170.10 RAO 8567.8 V[L 11.961PTH 2.05 VHp 6.002 DpA -3.36 RAp 191.02 ECC 1.2404

LNCH AZNTH LNCH TIME L-I TIN( INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 3 34 2918.8t -28.31 88,0_ SS.88 81.19 16 51 53 2298.9 -28.12 80.$9

90.00 10 27 56 4028.99 -5.46 162.42 27.83 62.17 11 35 7 3429.0 -9.14 155.67

100.00 17 40 14 2567.25 -29.38 86.12 33.87 91.06 13 23 21 1987.2 -29.41 57.35

100.00 11 34 0 3815.82 -4.08 148.00 |7.0? 60.36 12 57 56 $215,9 -8.00 139.40

110.00 19 20 26 2275.76 -$5.74 42.04 33.60 95.83 19 58 20 1675.8 -52.57 33.00

110.00 12 10 17 3702.13 -.79 135.33 _5.02 55.82 13 11 59 3102.1 -5.27 129.10

01FF(RENTIAL CGRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4805 TRA-1.82_I) TC3 2.9848 8AU .5795 S¢,T 3783.9 SGR 225.3 383 714.1 ST 1141.5 6R 201.3 SS 754.4

ROE -.1342 RRA -.0100 RC3 -.1309 FAU .14950 RRT -.5801RRF .3485 RTF -.9415 CRT -.6128 CRS -.1419 CST .8669

FOE -.1584 FRA 2.92_J FC3-8.2816 OSP 13080 SG8 3790.1 R23 .0t13 R13 .9415 LSA IS33.S M6A 366.6 SSA 21.0

DOE .4987 DRA 1.8229 BC3 2.9676 FSP 2239 SG1 3784,g $92 208.4 THA 178.70 ELI 1148.3 EL2 158.1 ALF 175.71
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 12 1964 FLIGHT TIME 218.00 ARR|VAL DATE JUN 16 1965

HELIOCENTRIC CONIC DISTANCE 515.498 EARTH TO MARS

RL 148.06 LAL .00 LOL 49.65 VL 33.511GAL -2.98 AZL 88.19 HCA 163.90 SMA 198.15 ECC .25777 |NC 1.8097 V1 30.094

RP 257.68 LAP ._0 LOP 213.56 VP 21.148 GAP 9.80 AZP 91.74 TAL 345.38 TAP 149.28 RCA 147.07 APO 249.23 V2 23.123

RC 184.919 GL 16.2_ GP .15 ZAL 110.93 ZAP 158.07ET$ 178.17 ZAE 182.18 ETE 1.66 ZAC 90.38 ETC 255.86 CLP 158.07

PLANETOCENTR[C CONIC

C3 14.207 VHL 3.769 OLA 22.24 RAL 189.55 RAD 6587.6 VEL 11.844 PTH 2.04 VHP 5.874 DPA -3.43 RAp 191.20 ECC 1.2338

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C ZNJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 15 $5 40 2913.30 -28.29 90.11 33.01 88.66 16 44 14 2315.3 -28.17 81.44

90.00 10 31 29 4002.35 -8.30 160.91 27.09 62.34 11 39 11 3402.4 -9.96 154.14

109.00 17 33 4 2599.28 -29.89 67.02 33.02 90.59 18 16 23 1999.3 -29.49 58.24

100.00 11 $8 46 3791.81 -4.90 144.68 26.32 60.47 12 39 58 $191.6 -8.79 138.04

110.00 19 14 31 2281.86 -33.60 42.67 32.78 95.46 19 52 38 1681.9 -32.87 33.61

110.00 12 11 49 3661.77 -1.57 134.26 24.26 55.85 13 13 10 3081.8 -6.04 128.03

DIFFERENTIAL CGRRECTION8 MID-COURWE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4546 TRA-l.78TO TC3 $.0727 BAU .$841 3GT 3802;0 SGR 214.5 9G3 749.0 ST 1121.4 SR 190.4 S9 760.9

ROE -.1252 RRA -.0073 RC3 -.1302 FAU .15550 RRT -.3989 RRF .3640 RTF -.9429 CRT -.6021CRS -.1059 CST .8554

FOE -.lZ08 FRA 2.9887 FC3-9.4788 BSP 13161 SG8 3808.1 RE3 .0120 R13 .9429 LSA 1315.7 MSA 375.7 SSA 2D.O

BOE .4715 6RA 1.7870 6C3 3.0755 FSP 2355 SG1 3803.0 SGZ 196.9 THA 178.71 (L1 1127.3 ELI 151.2 ALF 174.05

LAUNCH DATE _ 12 1984 PLIGHT TIN( 218.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CGNIC

RL 148.06 LAL .DO

RP 237.31 LAP .4?

RC 187.176 GL 18.47

PLAN_T_ENTRIC CONIC

C$ lS.SSS VHL 3.719

LNCH AZI4TH LNCH TIM(

90.00 15 47 41

90.00 10 35 4

100.00 17 25 51

lO0.OO 11 39 35

110.00 18 8 $8

110.OO 1Z-13 19

DIFFERENTIAL C(_RECTIOR8

TOE .4291 TRA-1.7514 TC3 ].ITii 8AU ,5879

ROE -.1165 RRA -.0049 RC3 -,1289 FAU .19167

FDE -.0?95 FRA 3.0519 FC-10.1183 2SP 1_k_18

BO[ .4453 8RA 1.7514 BC3 3.1792 FSP Z481

DISTANCE 518.999 EARTH TO MARS

LOL 49.85 VL 33.476 GAL -2.99 AZL 88.19 HCA )64.66 SHA 197.45 [CC .25497 INC 1.8073 vl $0.094

LCP 214.52 VP 21.127 GAp 9.14 AZP 91.74 TAL 345.73 TAP 150.59 RCA 147.13 APO 247.78 vE 23.157

GP .16 ZAL 110.27 ZAP 157,29 ET9 178.15 ZN[ 162.88 ETE 2.14 ZAC 90.44 ETC 255.85 CLP 157.29

DLA ZZ.S? RAL 169.00 RAID 696?°5 VEL 11.628 pTH 2,04 VHP 5.743 DP4 -3.49 RAp 191.37 ECC 1.2277

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIM( PO CST TIM INJ Z LAT INJ 2 LONG

L_929.12 -28.28 91.19 3Z.15 88.12 18 38 Z_ 2829.1 -?,S.22 82.53

$97S.79 -7.14 159.41 26.38 62.52 11 41 20 3375.6 -10.78 15Z.61

2611.58 -29.99 67.93 32.18 90.11 18 9 22 2011.6 -29.56 59.14

5797.55 -5.70 143.32 25.90 80.91 12 42 22 3167.6 -9.57 136.68

2280.13 -35.95 43.51 31.97 95.09 t9 46 46 1690.1 -52.77 $4.23

3681,7T -2.55 133.22 23.51 55.89 13 14 21 3081.6 -6.T9 126.97

NIO-COUflWE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3917.2 SGR _03.8 SG3 795.3 87 |101.3 SR 179.5 SS 769.0

RRT -.4139 RRF .3793 RTF -.9443 CRT -.5913 CRS -.0679 CST .8424

Sr_ 3822.8 R23 .0135 R13 .9442 LSA 1299.? MSA 388.9 SSA t8.e

SGt 3818.1 SG2 185.$ THA 178.73 ELI 1106.5 EL2 144.1 ALF 174.40

LAUNCH DATE NOV 12 1964 FLIGHT TIM( 220.00 ARRIVAL DATE JUH 20 1965

HELIOCEMTRIC CON|C

RL 148.08 LAL .00

RP 23&.98 LAP .44

RC 18R.421GL 16.65

PLANETOCENTRIC CONIC

C$ 18.481 VHL S.672

LMCH AZMTH LNCH TIRE

90.01) 15 59 55

90.00 10 39 44

100.00 17 18 56

100.00 11 42 25

110.00 19 2 42

110.00 12 14 49

DIFFERENTIAL C_RRECTION$

TDE .4060 TRA-1.7142

ROE -.1080 RRA -.DOE9

FDE -.0391 FRA S.1121

2DE .42012RA1.7142

DISTANCE 522.520

LOL 49.85 VL 33.442 GAL -2.79 AZL 88.20 HCA

LOP 215.48 Vp 21.111 GAP 8.$8 AZP 91.7_ TAL

GP .17 ZAL 109.62 ZAP 156.49 ET$ 178.13 ZA[

EARTH TO J4ARS

185.93 SMA 196.79 ECC .25210 IMC 1.8039 vl 30.094

346.07 TAP 151.89 RCA 147.18 APO 246.40 V2 23.191

163.64 ETE 2.45 ZAC 90.49 ETC 255.85 CLP 159,49

OLA 23.08 RAL 168.45 RAD 6567.5 VEL 11.613 PTH 2.03 VHP 5.614. DPA -3.55 RAP 191.53 ECC 1.2219

L-I TIME INJ LAT |NJ LONG INJ RT kSC INJ AZNTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2943.33 -28.22 92.50 31.30 87.56 16 28 40 2343.3 -28.26 83.64

3949.32 -7.96 157.91 28.68 62.74 11 44 53 3349.3 -11.56 151.07

2824.12 -29,89 89.86 31.35 89.62 18 2 21 2024.1 -29.62 60.07

3743.76 -6.49 142.00 24.69 90.76 12 44 49 3143.6 -10.34 135.33

2298.47 -53.90 43.95 31.17 94.71 19 41 0 1698.5 -32.87 34.84

3642.18 -3,08 132.20 22.78 55.94 13 15 31 3042.2 -7.53 125.93

MIO-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.2778 8AU .5912 SGT 3827.5 SGIt 192.9 SG3 823.8 ST 1080.6 SR 168.3 SS 777.5

RCS -.1268 FAU .16829 RRT -.4316 RRF .3958 RTF -.9454 CRT -.5810 CRS -.0328 CST .8300

FC-10.6074 88P 13260 sGB13832.4 R23 ,014T RI3 .9454 LSA 1281.8 MSA 398.3 SSA 17.7

BC3 3.2801FSP 2908 SGI 3828.4 SG2 173.? THA 178.75 EL1 1085.1 EL2 136.6 ALF 174.74

LAUNCH DATE NOV 12 1994 PLIGHT TIME 222.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC C_NIC

RL 148.06 LAL .00 LOL

RP 256.64 LAP .41 LOP 218.45 MP 21.099 GAP 8.24 AZF 91.75 TAL

RC 191.655 _ 18.81 r,AP .19 ZAL 108.98 ZAP 155,97 ET9 178.10 ZAI[

PLANETOCENTRIC CONIC

C3 13.150 VHL $.829 DLA 23.49 RAL _97.89 MAD 8567,$ VEL 11.599 PTH

LN(H AZ14TM LNCH TIN( L-I TIN( INJ LAT INJ LONG |HJ RT AS(:

90.00 15 81 28 2958.89 -28.17 93.44 30.46

90.00 10 42 28 $982.97 -9.T9 156.40 25.01

100.00 IT 11 21 2889.82 -29.98 69.81 30.53

100.00 11 45 16 _TtD.tT -7.27 140.70 24.20

110.00 148 56 50 2308.93 -33.94 46.60 30.38

110.00 12 t& IT 3923.03 -3,91 131.19 22,06

OIFFER[NTIAL C_RRECTION&

TOE .3915 TRA-I.STiITC3 _.3718 8AU .5932

ROE -.D997 RRA -.0005 RC3 -.1£39 FAU .17507

FDE .0072 FRA 3.1788 FC-11.5259 BSP 13297

BDE .3943 8RA 1.8788 8C3 3.3741FSIP 2744

DISTANCE 526.083 EARTH TO MARS

49.65 VL 53.410 GAL -2.70 AZL 88.20 HCA 166.79 SMA 196.16 ECC .24945 INC 1.8006 vl 30.094

2.03 VHp 5.489 DPA -3.59 RAp 191.67

INJ AZMTH INJ TIM( PO CST TIM INJ Z LAT

9T.00 16 20 47 2358.9 -28.29

62.97 11 47 51 3323.0 -12.34

99.12 17 55 18 2036.8 -29.68

90.93 12 47 16 3120.3 -11.10

94.33 19 35 1T 1706.6 -32.97

59.00 13 19 40 3023.0 08.25

HIO-COURW[ EXECUTION ACCURACY

SGT 3835.2 $GR 181.3 SG3 863.4

RRT -.4481 RRF .4112 RTF -.9464

SrdS 3839.5 R23 .0164 RI3 .9464

SGI 3836,1 _2 162.0 THA 178.78

349.40 TAp 153.19 RCA 147.23 APO 245.09 V2 28.228

164.42 ETE 2.81 ZAC 90.53 ETC 255.85 CLP 155.87

ECC 1.2184

INJ 2 LONG

84.77

149.53

61.01

133.99

38.50

124.92

ORBIT DETERMINATION ACCURACY

ST 1089.1 Sit 187.5 SS 788.2

CRT -.5990 CR$ .0059 CST .8164

LSA 1295.4 HDA 40?.6 8SA 16.8

EL1 1062.9 EL2 129.0 ALF 175.09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE 140¥ 12 1964

HEL1OCEHTRIC CONIC

RL 146.06 LAL .00

RP 236.29 LAP .36

RC 163.677 GL 16.67

PLANETOCEMTRIC CONIC

C3 lt.838 VHL 3.583

LNCH AZ14TH LNCH TIM(

10.00 16 23 17

g0.00 10 46 16

1OO.OO IT 4 7

100.00 11 48 ?

110.00 18 $1 1

110.00 12 17 41

FLIGHT TIN( 224.00

DISTANCE 5E9.626

LOt. 49.65 YL 33.579 GAL -Z.6Z AZL 86.20 HCA

LOP 217.42 Vp 21.087 GAP 7.79 AZP 91.76 TAL

GP .21 ZAL 106.35 ZAP 154.82 (T3 176.07 ZA_

ARRIVAL DATE JUN 24 1965

EARTH TO MARS

167.76 SMA 195.56 ECC .24692 INC 1.7962 Vl 30.09A

346.73 TAp 134.49 RCA 147.2T APO 243.65 V2 Z$.261

165.25 (TE 3.21 ZAC 90.58 ETC 255.85 CLP 154.83

DLA 23.89 RAL 167.34 RAO 6567.5 VEL 11.586 PTH 2.03 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM(

2974.73 -28.11 94.59 29.63 86.42 16 12 51

3666.76 -9.59 154.90 24.35 63.23 11 51 12

2!48.62 -29,63 T0.78 29,72 88.62 17 48 16

3697.14 4.04 139.40 23.52 61.11 12 49 44

2315.15 -33.96 45.25 29.61 93.95 _9 29 36

3604.38 -4.52 130.22 21.36 56.08 13 17 46

DIFFERENTIAL CORRECTIONS

TDE .3606 TRA-1.6393 TC3 3.4721 BALI .$963

ROE -.0916 RRA .0013 RC3 -.1204 FAU .19844

FOE .0507 FRA 3.2402 FC-12.3029 BSP 15283

BOE .3723 HA 1.6393 BC3 3.4742 FSP 2880

LAUNCH DATE NOV 12 11Hi4

MID-COURSE EXECUTION ACCURACY

SGT 3839.7 $GR 1TO.O St;3 905.5

fiR? -.4693 RI_ .42T§ RTI r -.9476

3843.4 R23 .0193 fl13 .9476

SGI 3840.5 &G2 150.2 114A 176.61

FLIGHT TINE 229.00

DISTANCE 533.206

LOt. 49.65 VL 33.349 GAL -2.53 AZI. 88.21 HCA 168.73 SMA

LOP 216.39 VP 21.079 GAp 7.35 AZ1P 91.76 TAL 347.05 TAp

GP .23 ZAL 107.72 zAP 153.96 ETS 178.04 ZAE 166.10 ET(

DLA 24,27 RAL 166.79 RAO 6567.5 VEL 11,5T3 PTH 2,02 VHp

HELIOCENTRIC C_IC

RL 148.06 LAL .OO

me 255.24 LAP .36

RC I86.08G GL 17.11

PLAMETOCENTRIC CON|C

C3 12.545 VHL 3.342

5.366 DpA -3.62 RAp 191.79 ECC 1.2113

PO CST TIN INJ Z LAT 1MJ 2 LONG

2374.7 -26.3| 65.93

3296.6 -15.11 147.99

2049.6 -29.74 61.96

3097.1 -11.83 132.67

1715.1 -33.06 36.15

3004.4 -6.94 123.92

ORBIT DETERMINATION ACCURACY

ST 1038.4 SIR 146.5 66 ?98.6

CRT -.5607 CR$ .0397 CST .8024

LSA 1249.7 MSA 418.6 SSA 15.4

EL1 1041.7 (LZ 120.6 ALF 175.41

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT

90.00 15 15 4 2990.76 -29.03

90.00 10 $0 S 3670.27 -10.36

100.O0 16 56 55 2662.40 -29.84

100.O0 11 $O 56 3674.49 -9.T6

110.00 18 45 I? 2323.34 -34.02

ttO.O0 12 19 2 3598.29 -5.21

DIFFERENTIAL CGRRECTIONS

?DE .3372 TRA-I.6049 TC3 3.§84T BAU .8963

ROE -,0837 RRA .0030 RC3 -,1158 FAU .19976

FOE .I047 FRA 3.3139 FC-13,0954 BDP 13314

SO( .3475 8RA 1.604_ 8C3 3.5566 FSIP 3036

ARRIVAL DATE JUN 26 1965

EARTH TO MARS

194.99 ECC .24450 INC 1.7919 Vl 30.094

t55.78 RCA 147.31 APO 242.66 V2 23.297

3.69 ZAC 90.63 ETC 255.85 CLP 153.96

5.247 OPA -3.63 mAP 191.90 ECC 1.2065

INJ L_NG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ Z LONG

95.76 28.90 65.84 16 4 55 2390.6 -26.32 87.10

183.41 13,70 63,51 11 54 36 3270.9 -13.66 146.46

71.7t 18.91 98.12 17 41 17 2062.4 -22.76 62.90

138.13 12.99 61.31 12 52 10 3074.5 -12.54 131.36

45.88 18.84 93.57 19 24 1 1723.3 -33.15 36.73

1_9,28 10.97 86.17 13 16 49 2966,3 -9.61 122.95

NID-COU88E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 3840.3 SGR 158.3 SG3 949.1 ST 1016.5 SR 135.4 SS 813.2

RRT -.4883881 r .4414 RTF -.9485 CRT -.5478 CRS .0600 CST .?874

SG8 3843.5 R23 .0224 813 .9485 LSA 1235.4 MSA 431.8 66A 14.1

$61 3841,1 SG2 138.4 ?HA 178.65 EL1 1019.2 EL2 113.0 ALF 175.77

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 146.06 LAL .00

RP 235.59 LAp .32

RC 198.280 GL 17.24

PLANETOCENTRIC CONIC

C3 12.266 VHL 3.503

LMCH AZMTH LNCH TIME

90.00 15 6 52

90.00 10 53 54

100.00 16 49 47

100.00 11 53 41

110.00 16 39 39

110.00 12 20 16

FLIGHT TIME 228.00 ARRIVAL OAT[ JUN 28 1965

DISTANCE 536.806

LOL 49.65 VL 33.321 GAL -2.45 AZL 88.21 HCA

LOP 219.36 Vp 21,074 GAP 6.92 AZP 91.76 TAL

GP .26 ZAL 107.11 ZAP 153.07 (TS 176.00 ZAE

EARTH TO MARS

169..71 SNA 194.45 ECC .24219 INC 1.?$66 vl 50.094

347.36 TAp 157.07 RCA 147.36 APO 241.54 V2 23.555

166.99 ST( 4.26 ZAC 90.67 ETC 255.85 CLP 153.07

OLA 24.63 RAL 166.25 RAO 6567.5 VEL 11.561 PTH 2.02 VHP 5.130 DpA -5.66 RAP 191.99 ECC 1.2019

L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

3006.94 -27,95 96.93 27.99 85.26 15 56 59 2406.6 -28.31 68.28

3648.31 -11.15 151.93 13.09 63.80 11 56 0 3245.3 -14.59 144.93

2675.04 -29.81 72.65 18.12 87.63 17 34 22 2075.0 -29.82 63.84

3652.34 -9.50 136.88 22,21 $1,52 12 5A 33 3052.3 -13.E3 130.06

2331.30 -34.05 46.50 18.08 93.21 19 18 31 1731.3 -33.23 37.36

3568.85 -5.87 128.35 19,99 56.26 13 19 47 2966.9 -10.26 122.UI

QIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5145 TRA-l.5687 TC3 3.6331 BAU .5962 SGT 3835.4 SGR 146.2 6G3 994.6 5T 993.8 SR 124.3 SS 628.0

ROE -.0760 RRA .0044 RC3 -.1094 FAU .19746 RRT -.5013 RRF .4535 RTF -.9494 CRT -.5350 CR6 .1192 CST .7725

FOE .1606 FRA 3.3872 FC-13.9344 BSP 13340 _ 3836.1 R23 .0265 813 .9493 LSA 1221.7 MSA 444.6 SSA 12.8

BOE .5235 8RA 1.566T 9C3 3.6347 FSP 3204 SG1 3838.1 $4;2 126.5 ?HA 178.90 EL1 996.0 EL2 104.8 ALF 176.13

LAUNCH DATE NOV 12 1964 FLIGHT TIN( 230.00 ARRIVAL DATE JUN 50 1965

HELIOCENTRIC C.X)IIC DISTANCE 540.426 EARTH TO MARS

RL 148.06 LAL .00 LOt. 49,65 Vt. 33.294 GAL -2.38 AZL 89.22 HCA 170.69 SMA 193.94 ECC .23999 INC |.7797 VI 30.094

RP 235.24 LAP .29 LOP ZL_0.34 V1P 21.07t GAP 9.50 AZP 91.76 TAL 347.67 TAP 156.36 RCA 147.39 APO 240.48 V2 23.369

tiC 200.460 GL 1T.33 64e .30 ZAL 106.81 zAP 182.15 ETS 177.96 zAE 167.92 ETE 4.95 ZAC 90_72 ETC 255.84 CLP 152.15

PLANETOCENTRIC C,_NIC

C5 12.007 VHL 3.465 DLA 24.97 RAL 198.70 RAD 956T.5 VEL 11.550 PTH 2.02 VHp 3.013 DPA -3.63 RAP 192.06 ECC 1.1976

LNCH AZMTH LNCH TIM( L-I TIN( lflJ LAT INJ _G INJ RT_ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 36 45 3022.76 -2T.95 98.08 1?.IT 84.69 15 49 8 2422.8 -28.30 89.45

90.00 10 57 40 3920.30 -11.90 150.47 IZ.46 64.12 12 I 20 3220.3 -15.29 143.45

100.00 16 42 48 266?.34 -29.7? 73.86 17.33 87.15 17 27 35 2087.3 -29.65 64.?6

100.00 11 56 18 3630.93 -10.19 136.87 21.57 61.75 12 $6 49 3031.0 -13.89 122.63

110.00 16 34 tO 2338.68 -34.08 47.09 tT.33 92.86 19 13 9 1738.9 -33.31 37.94

110.00 12 21 29 3552.18 -6.50 127.47 19.33 56.3? 13 20 37 2982.2 -10.67 1£1.11

OIFF(R[NTIAL C_RR[CTIONS MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .2841 111A-1.$317 TC3 3.T094 BAU .5955 _T 3827.0 $GR 133.S SG3 1042.S ST 9?2.0 SR 113.3 66 645.0

ROE -.0663 lIRA .0094 RC3 -.1013 FAU .208?2 RRT -.5158 RRF .4830 RTF -.9500 CRT -.5240 CR$ .1334 CST .7384

FOE .2144 FRA 5.4§28 FC-14.8323 BSP 13263 _ 3829.4 RLr5 .0318 R13 .9500 LSA 1209.9 MSA 453.8 SSA 11.6

BOE .3020 BRA 1.5317 0C3 3.?096 FSP 3363 SG1 382?,7 SG2 114.6 ?HA 178.97 EL1 9?3.9 EL2 96.3 ALF 176.4T
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE I_)V 12 I964

HELIOCENTRIC CONIC

RL 149.06 LAL ,O0 LOL

RP 234.S9 LAP .26 LOP 221.32 YF 21.071 GAP 6.08 AZP 91.75 TAL 347.97 TAp 159,64 RCA 147.43 V2 23.405

RE Z02.623 ;L 17.44 ;p .34 ZAL 105.93 ZkP 151.Z1ETS 177.90 ZAE 168.87 ETE 5.8Z ZAC 90.77 CLP 151.21

PLANETOCENTRIC CONIC

C3 11.761VHL $.4_9 OLA 25.26 RAL 165.15 RAD 9567.4 V[L 11.539 PTH 2.01VHP 4.904 DPA -3.63 RAP 192.11ECC 1.1935

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG lNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

90.00 14 50 48 3038.20 -27.75 99.20 26.36 84.14 15 41 26 2438.Z -28.28 90.57

go.o0 11 1 15 379S.14 -12.61 149.09 21.84 64.44 12 4 52 3196.1 -15.95 141.97

100.00 16 39 0 2699.03 -29.75 74.43 26.54 86.70 17 20 59 2099.0 -29.87 65.62

100.00 11 58 44 3610.54 -10.85 134.51 20.93 61.97 12 58 55 3010.5 -14.51 127.64

110.00 18 20 52 2345.90 -34.10 47.64 26.58 92.53 19 T 58 1745.9 -35.37 38.48

110.00 12 22 22 3535.44 -7.09 126.$3 IS.66 59.47 13 21 18 2936.4 -11.45 120.25

FLIGHT TINS 252.00 ARRIVAL DATE JUL Z 1965

DISTANCE 544.061 EARTH TO MARS

49.65 VL 35.266 GAL -2.30 AZL 68.23 HCA 171.67 Sl4A 195.45 ECC .25799 INC 1.7716 vl 30.094

APO 259.47

ETC 255.84

DIFFERENTIAL C_RR[CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2732 TRA-1.4993 TC3 3.7705 OAU .5930 SOT 3813.1SGR lZO.T SG3 1092.2 ST 949.9 SR 102.3 SS 864.5

R0£ -.0612 RRA .0061 RE3 -.0921 FAD .21401) RRT -.5243 RRF .4652 RTF -.9506 CRT -.$107 CRS .1901CST .7442

FOE .2749 FRA 3.5384 FC-IS.7595 8SP 13299 _ 3815.0 923 .0393 913 .9506 LSA lZ00.5 NSA 467.7 SSA 10.4

SO( .2800 BRA 1.4963 BE3 3.7716 FSP 3549 SO1 3913.6 S(;2 102.S THA 179.05 EL1 951.3 EL2 87.8 ALF 176.83

LAUNCH DATE NOV 12 1994 FLIGHT TINS 234.00 ARRIVAL DATE JUt. 4 1965

HELIOCENTRIC C_NIC DISTANCE 547.713

RL 148.06 LAb .00 LOL 49.65 VL 33.243 GAL -2.23 AZI. 96.24 MCA

RP Z34.53 LAP .22 LOP 222.31 VP 21,073 GAP 5.ST AZP Rl.75 TAL

RC 204.770 CA. IT.50 CoP .39 ZAt. 105.36 ZAP 150.24 ETS 177.83 ZAE

PLAN_TOCENTRIC CONIC

C3 11.5Z7 VHL 3.595 DLA 25.59 RAt. 194.60 RAD 65S7.4 V[L 11.529 PTH

EARTH TO MARS

172.65 _4A 192.99 ECC .23586 INC 1.7589 vl 30.094

346.26 TAP 160.91 RCA 147.46 APO 238.51 V2 23.442

169.86 ETE 6.94 ZAC 90.83 ETC 255.84 CLP 150.25

LNCH AZ14TH LNCH TINS L-I TIM( INJ LAT INJ L(:NG |NJ RT ASC

90.00 14 43 10 $052.62 -27.65 100.24 25.55

90.00 11 4 32 3773.32 -13.28 147.71 21.22

100.00 15 29 32 2709.69 -29.98 75.21 25.75

lOO.O0 12 0 50 3591.51 -11.45 133.42 20.29

110.00 18 63 50 2352.06 -34.12 49.12 25.82

110.00 12 23 2 3521.89 -7.93 125.86 18.00

DIFFERENTIAL C_RRECTION8 MID-COURS2 EXECUTION ACCURACY

TOE .2599 TRA-1.4547 TC3 3.8448 BAU .5926 SGT 3796.4 SGR 107.0 SG3 1146.0

ROE -.0542 RRA .00_3 tiC3 -.0800 FAD .22397 RRT -.5262 _ .4588 flTF -.9509

FOE .3110 FRA 3.5935 FC-19.8220 BSP 13127 $98 3797.9 923 .0492 R13 .9509

SOE .Z652 BRA 1.4547 BC3 3.$456 FSP 3985 SG1 3796.9 $92 9t.0 THA 179.15

2.01 VHP 4.795 DpA -3.59

|NJ AZMTH INJ fiN( PO CST TIM

83.62 15 34 2 2452.6

64.76 12 T 25 3175.3

66.29 17 14 42 2109.7

92.20 13 O 42 2991.5

92.25 19 3 2 1752.1

56.58 13 21 44 2921.9

RAP 192.15 ECC 1.1897

INJ 2 LAT INJ E LONG

-28.24 91.$3

-16.$7 140.56

-29.88 66.41

-15.09 125.52

-33.43 38.95

-11.98 119.46

ORBIT DETERMINATION ACCURACY

ST 929.9 SR 91.5 S3 S74.9

CflT -.5059 CR3 .2067 CST .7351

LSA 1189.7 MSA 472.2 $3A 9.3

EL1 931.0 EL2 78.8 ALF 177.13

LAUNCH OATE NOV 12 1964 FL|GHT TIN( 256.00 ARRIVAL DATE JUL 9 1965

DISTANCE 551.381 EARTH TO MARS

35.219 GAL -2.17 AZL 88.25 HCA 173.64 3MA 192.55 ECC .25398 INC 1.7444 vl 30.094

V2 23.479

CLP 149.25

HELIOCENTRIC CONIC

RL 148.06 LAL .90 LOL 49,65 VL

RP 234.17 LAp .19 LOP 223.29 Vp 21.077 GAP 5.29 AZP g1.74 TAL 348.54 TAp 162.18 RCA 147.50 APO 237.60

RC 205.900 GL 17.52 GP .46 ZAL 104.80 ZAP 149.25 ET3 177.74 ZAE 170.88 ETE 8.44 ZAC 90.89 ETC 255.84

PLANETOCENTRIC CONIC

C3 11.303 VHL 3._62 DLA 25.61 RAL 164.05 RAO 6567.4 VEL 11.519 PTH 2.01 VHP 4.689 DPA -3.52 RAP 192.17 [CC 1.1i10

LNCH AZMTH LNCH T[HE L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 14 36 4 3065.14 -27.55 101.15 24.73 83.18 15 27 10 2465.1 -28.21 92.54

90.00 11 7 12 3752.67 -13.68 146.49 20.58 65.07 12 9 45 5152.7 -17.13 139.32

100.00 16 23 34 2718.59 -29.64 75.67 24.95 85.94 17 8 55 2118.6 -29.99 67_09

100.00 12 2 24 3574.45 -11.99 132.44 19.63 92.41 13 I 58 2974.4 -15.59 125.50

110.00 19 19 9 2356.93 -34.13 46.50 25.05 92.0_ 18 58 26 1755.9 -33.47 39.32

110.00 12 25 18 5506.87 -6.12 125.17 17.32 56.68 13 21 47 2908.9 -12.45 118.75

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2459 TRA-1.4144 TC5 3.9058 BAU .5903 $GT 3773.8 SGR 92.2 SG3 1201.3 ST 909.4 SIR 80.8 3S 890.2

ROE -.0474 RRA .0058 RE3 -.0641 FAU .23371 RRT -.5069 flRF .4254 flTF -.9513 CflT -.4979 CRS .2366 CST .7221

FOE .3554 FRA 3.6f_.l FC-17.9008 BSP 12967 SGB 3774.9 R23 .0661 R13 .9513 LSA 1181.0 MSA 480.8 SSA 8.1

00[ .2504 BRA 1.4144 BC3 3.9064 FSP 3854 SO1 3774._ _d_2 79.5 THA 179.29 EL1 910.3 EL2 70.1 ALF 177.45

LAUNCH DATE NOV 52 1994 FLIGHT TIN( 238.00 ARRIVAL DATE JUt. 8 1965

HELIOCENTRIC CONIC DISTANCE 555.065

RL 149.06 LAL .00 LOL 49.65 VL 33.197 GAL -2.10 AZL 88.27 HCA

RP 233.80 LAP .16 LOP 224.29 Vi e 21.084 GAP 4,96 AZP 91.72 TAL

RC 209.011 GL 17.48 GP .5G ZAL 104.27 ZAP 148.22 ETS 177.61 ZAE

PLAN[TOCENTR|C CONIC

C2 11.087 VHL 3.330 OLA 25.99 RAL IS3.49 RAO 95S7.4 V[L 11,510 PTM

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT

90.00 14 29 58 3074.19 -27.49

90.00 11 8 48 3755.65 -14.39

1DO.OO 16 18 23 2724.$6 -L)9.91

100.00 12 3 4 3550.42 -t2.43

110.00 18 15 1 2359.77 -34.14

110.00 12 22 55 3499.09 -9.53

DIFFERENTIAL CONNECTIONS

TOE .2303 TRA-1.STT5 TC5 5,9495 8AU .5954

ROE -.0409 RRA .0044 RC3 -.0427 FAU .24307

FDE .4216 FRA 3.7503 FC-18.9804 BSP 12893

DOE .2339 DRA 1.5776 BC3 3.94R6 FSP 4072

EARTH TO MARS

174.63 SNA 192.13 ECC .23216 INC 1.7264 Vl 30.094

348.91 TAP 153.44 RCA 147.52 APO 236.73 V2 23,517

171.93 ETE 10.55 ZAC 90.98 ETC 255.84 CLP 148.23

2.00 VHP 4.595 DpA -5.42 RAP 192.18 ECC 1.1925

|NJ LONG INJ RT ASK: INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

101.80 23.89 82.95 15 21 12 2474.2 -28.18 93.20

145.47 19.90 65.33 12 11 4 3135.7 -17.57 138.27

T9.32 24.15 85.71 17 3 48 2124.7 -29.89 67.53

131.94 18.95 92.60 13 2 24 _t)S0.4 -16.01 124.97

48.T2 24.24 91_90 18 54 20 1759.8 -33.50 39.54

124.59 16.91 56.77 13 21 14 2898.1 -12.84 118.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SOT 3745.3 SGR 76.3 $4;3 1257.5 ST 898.3 SR 70.3 $S 912.S

RRT -.43S4 RRF .3317 RTF -.9519 CRT -.4797 CRS .2793 CST .TODS

$98 3746.3 R23 .0932 R13 .9518 LSA 1176.7 NSA 492.9 9SA S.T

$91 3745.7 SG2 68.6 THA 179.49 ELI $89.0 EL2 61.7 ALF 177.82

978



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 12 1964 FLIGHT 11N( 240.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 233.44 LAP .IS

RC 211.104 GL 17.35

PLANETO(ENTRIC CC_IIC

C3 1D.8TS VHL 3.298

LNCH AZMTH LNCH TIME

90.OO 14 25 40

90.00 11 8 23

109.00 16 14 34

100.00 12 2 10

110.00 18 11 45

110.00 12 21 31

DISTANCE 558.763 EARTH TO MARS

LOL 49.G§ VL 33.175 GAL -Z.04 AZL 88.30 HCA 175.62 SMA 191.73 ECC .-23043 INC 1.6968 vl $0.094

LOP 225.28 VP 21.092 GAP 4.47 AZP 91.69 TAL 349.08 TAp 164.70 RCA 147.55 APO 235.91 V2 23.555

Gp .71 ZAL 103.76 ZAP 147.17 ETS 177.4Z ZAI[ 172.98 ET( 13.71 ZAC 91.11 (TC 255.64 CLP 147.17

OLA 26.08 RAL 162.90 RAD 6567.4 VEL 11.501 PTH 2.00 VHP 4.465 DPA -3.26 RAP 192.19 ECC 1.1790

L-I TIME INJ LAT INJ LONG XNJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LC_&

3076.80 -2T._5 101.99 23.01 82.77 15 16 57 2476.8 -28.17 93.$9

3725.11 -14.66 144.84 19.12 65.50 12 10 28 3125.1 -17.85 137.62

2725.70 -29.61 76.40 25.25 85.67 1T O O 2125.7 -29.89 6T.61

5551.44 -12.71 131.12 18.15 62.72 13 1 22 2951.4 -16.27 124613

2359.16 -34.14 48.68 25.37 91.92 18 51 2 1759.2 -35.49 39.49

3490.75 -6.60 124.20 15.83 56.83 13 19 42 2890.7 -15.10 117.75

DIFFEREMTIAL CORRECTIONS

TOE .2209 TRA-1.S364 TC3 3.9969 BAU .5811

RDE -.0346 RMA .DOt3 RC3 -.0120 FAU .25408

FOE .4497 FRA 3.8084 FC-20.2261 BSP 12677

8OE .R233 8RA 1,3364 BC3 3.9969 FSP 4236

MID-COUR_ME EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 5712.0 $GR 80.7 965 1518.4 ST 865,7 SR 60.1 SS 921,4

RILT -.._75 RRF .0898 RTF -.9518 CRT -,4942 CRS .3146 CST .7001

S_S 5712.5 RZ3 .1345 R13 _85|8 LSA 1168.0 MSA 492.9 SSA 5.6

SGI 5712.0 $62 59.1 THA 179.79 EL1 869.1 EL2 55.5 ALF 178.1g

LAUNCH DATE NOV 12 1964 FLIGHT TIME 242.00 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC C.CNIC

RL 140.06 LAL .OO

RP 2S3.0T LAP .10

RC 213.179 64. 17.05

PLAN[TOCENTRIC C_I41(

C3 10.658 VHL S.2GS

LNCH AZIATH LNCH TIME

90.00 14 24 39

90.00 11 4 11

100.00 16 13 9

100.00 11 $8 22

110.00 16 9

110.00 12 18 8

DISTANCE 562.477

LOL 49.65 VL 53.155 GAL -1.98 AZl. 88.54 HCA 176.62 SMA 191.36 ECC .22678

LOP 226.27 _ 21.102 GAP 4.08 AZP 91.65 TAL 349.33 TAp 165.95 flCA 147.58

GP .94 ZAL 109_27 ZAP 146.08 ETS 177.13 ZAE 174.02 ETE 18.86 ZAC 9i.31

DLA 26.01 flAL 162.24 RAD 6567.4 V(L 11.491 PTH 2.00 VHp 4.586 DPA -3.01

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

3067.31 -27.55 101.50 22.03 85.10 15 15 _6 2467.3

3726.59 -14.63 144.92 18.15 65.48 12 6 17 3126.4

2717.50 -_).65 75.T9 22.26 85.98 16 58 26 2117.5

3551.45 -12.72 151.12 17.19 62.72 12 57 33 2951.4

2352.32 -34.12 41.14 _.54 92.24 18 49 4 1752.3

3489.38 -8.85 124.15 14.90 56.85 13 16 17 2889.4

DIFFERENTIAL CORRECTIONS

TOE .2302 TRA-I.2792 TC3 4.0956 BAU .5856

ROE -.OZDO RRA -.0043 RC3 .0350 FAU .26639

FOE .4392 FRA 3.8397 FC-21.6393 8SP 12085

BIDE .2520 8RA 1.2792 BC3 4.0956 FSP 4563

MID-COURDE ExECUTI(_i ACCURACY

IGT 5(181.9 SGR 58.4 SG5 1383.5

tiNT .2979 RRF -.4718 RTF -.9533

Reds 3882.0 R23 -.I96T Rt3 -.9533

SGI 5G81.6 $462 55.8 THA .26

EARTH TO MARS

INC 1.6510 Vl 30.094

APO 235.14 V2 23.593

ETC 255.84 CLP 146.09

RAP 192.20 ECC 1.1754

INJ 2 LAT INJ 2 LONG

-26.20 92.70

-17.81 !37.70

-29.69 6T.00

-16_.2T 124.13

-35.43 38.97

-13.15 117.6T

ORBIT DETERMINATIO_ ACCURACY

ST 855.1SR 50.9 SS 915.4

CRT -.4267 CRS .36TT CST .6619

LSA 1149.3 MSA 500.6 SSA 4.5

ELI 655.4 EL2 46.0 ALF 178.54

LAUNCH DATE NOV 12 1964 FLIGHT TIN( 244. O0 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CONIC

RL 146.96 LAL .OO

RP 232.70 LAP .OT

RC 215.236 GL 16.36

PLANETOCENTflIC CONIC

C3 10.417 VHL 5.228

LNCH AZMTH LNCH TIME

90.00 14 30 26

90.00 10 51 59

100.00 16 16 50

100,00 11 46 17

110.00 18 11 9

110.00 12 10 27

DISTANCE 566.203 EARTH TO MARS

LOL 49.65 VL 53.135 GAL -1.92 AZL 88.43 HCA 177.62 SHA 191.00 (CC .22721 INC 1.570T Vl 30.094

LOP 227.27 Yp 21.115 GAP 3.70 AZP 91.57 TAL 349.58 TAP 167.20 flCA 147.60 APO 234.40 V2 23.651

GP 1.36 ZAL 102.83 2AP 144.95 ETS 176.59 ZA( 174.93 ETE 28.22 ZAC 91.70 ETC 255.84 CLP 144.97

DLA 25.57 RAL 161.44 RAD 6567.4 ¥EL 11.481 PTH 2.00 VHP 4.292 DPA -2.58

L-I TIME INJ LAT INJ LONG IflJ RT ARC IHJ AZMTH IHJ TIME IN) CST TIM

3032.20 -27.T9 98.77 20.80 84.35 15 20 58 2432.2

3752.24 -13.89 146.48 16.74 65.07 11 54 52 3152._

2669.17 -29.T6 73.70 20.96 87.08 t7 I 59 2089.2

3570.50 -12.12 132.22 15.65 62.46 12 47 47 2970.5

2531.49 -34.05 46.52 20.95 93.20 18 50 1 1731.5

3500.95 -8.42 !24.74 13.64 56.75 13 8 46 2900.9

RAP 192.27 ECC 1.1714

INJ 2 LAT INJ 2 LONG

-28.29 90.14

-17.14 1_6.E9

-29.95 64.99

-13.T1 125.2T

-33.23 3T.ST

-12.T4 118.31

DIFFERENTIAL C_RRECTIONS

TOE .2149 TRA-I.2527 TC3 4.0802 BAU .$1_1_

ROE -.0256 RRA -.0160 RC3 .1211FAU .27571

FOE .4618 FRA 3.9366 FC-22.9133 BSP 12225

SO_ .2162 SRA 1.2528 BC3 4.0820 FSP 4655

MID-COURS2 EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3627.6 SGR 94.1 663 1444.3 ST 835.9 SR 43.0 SS 928.5

RRT .T841 RRF -.9121 RTF -.9522 CRT -.2444 CRS .5330 CST .6855

SG8 5628.8 R25 -.2885 R15 -.9522 LSA |149.4 MSA 491.5 SSA 3.1

SG1 38_.4 St,,2 58.4 THA 1.1T EL1 835.9 EL2 41.7 ALF 179.26

LAUNCH DATE MOV 12 1964 FLIGHT TIi4E 246.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CGNIC

RL 148.06 LAL .OO

RP 232.32 LAP .03

RC 217.275 GL 14.45

PLANETOCENTRIC CONIC

CS 10.091VML 3.177

LNCH AZ14TH LNCM TIM(

90.00 14 52 47

90.00 10 19 6

tO0.O0 16 33 53

100.00 11 20 41

llO.O0 18 21 12

110.00 11 49 51

DIFFERENTIAL C_NRECTIONS

TDE .3640 TRA-l.0784

ROE -.0095 RRA -.0375

FDE -.35R2 FRA 3.2677

BDE ,$642 BRA 1.0790

DISTANCE 569.947 EARTH TO MARS

LOt. 49..65 VL 53.117 GAL -1.87 AZL 88.63 HCA 176.62 SMA 190.66 ECC .22575 INC 1.5155 vl 30.094

LOP 228.27 VP 21.129 GAP 3.53 A_P 91.57 TAL 349.81 TAp 168.43 RCA 147.62 APO 253.70 V2 23.670

64P 2.40 Z_ 102.48 ZAP 143.75 [T8 i75.24 ZN[ 175.24 ETE 46.97 ZAC 92.69 ETC 255.85 CLP 143.82

OLA 23.99 RAt. 160.12 RAD $567.4 VEL 11.486 PTH 1.99 VHp 4,201 DpA -1.57 RAP 192.56 ECC 1.1661

L-! TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2930.64 -28.25 91.37 18.58 88.03 15 41 3T 2330.6 -28.23 82.71

5541.02 -11.28 191.68 14.08 65.86 11 23 7 3241.0 -14.T1 144.68

2604.64 -LbD.Si 6T.42 18.61 90.38 1T 17 18 2004.6 -29.52 58.65

3642.25 -R.85 156.51 15.52 61,43 12 21 25 3042,2 -13.54 129.49

2269.90 -35.71 41.66 18.55 96.05 18 59 1 1668.9 -32.50 32.64

3550.75 06.55 12T.39 11.53 56.38 12 49 2 2950.8 -10.92 121.05

MID-COURSE ExECuTICN ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.6?28 BAU ,8323 SGT 3711,8 _ 243.1 9G3 1591.8 ST 920.3 SR 28.9 SS 764,2

RC3 .3655 FAU .51638 RRT .9220 RRF -.9935 RTF -.9557 CRT .1332 CRS .5827 CST .8612

FC-2?.1453 BSP 890T SGa 3719,T R25 -,2881 R13 -.9562 LSA 1161.6 NSA 287.5 SSA 3.3

BC3 4.6869 FSP 3486 9G1 3718.6 SG2 94.0 THA 3.46 EL1 920.3 EL2 28.7 ALF .24

9?9



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE NOV 12 1564

HELIOCENTRIC CONIC

RL 148.O8 LAL .0O

RP 251.95 LAP .0O

RC 219.295 GL .79

PLANETOCENTRIC CONIC

C3 9,349 VHL 3.058

LNCH AZI4TH LNCH TIME

90.00 18 43 22

gO.DO 7 42 13

100.00 19 10 31

100.00 8 57 46

110.00 19 31 54

110.00 9 52 $1

FLIGHT Till( 246.00 ARRIVAL DATE JUL 18 1966

DISTANCE 573.703 EARTH TO MARS

LOt. 49.65 VL 33.099 GAL -1.62 AZL 89.93 HCA 179.63 $NA 190.34 ECC .22432 INC .9597 vl 30.094

LOP 229.28 VP 21.145 GAP 2.96 AZP 90.07 TAL 350.04 TAP 169.66 RCA 147.65 AFO 233.04 VZ 23.709

GP 9.04 ZAL 102.38 ZAP 141.57 (73 166.94 Z/dE 169.65 ETE 78.66 ZAC 99.09 ETC 255.67 CLP 142.49

OLA 11.49 RAL 154.31 RAO 6567.3 VEL 11.434 PTH 1.96 VHP 4,167 OpA 4.61 RAP 195.01 ECC 1.1539

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT IN_ 2 LONG

2413.59 -23.85 54.50 7.27 105.74 17 23 36 1813.6 -21.46 46.64

4327.93 4.16 179.13 4.24 61.96 8 34 21 3727.9 .37 172.49

2132.32 -24.76 33.52 6.97 107.30 18 46 4 1532.5 -22.16 25.69

4084.23 5.00 160.73 3.77 60.49 10 5 49 3484.2 1.03 154.21

1877.86 -27.18 13.24 6,02 111.37 20 3 12 1277.9 -24.01 5.51

3911.66 T.18 148.31 2.43 56.49 10 38 3 3311.7 2.73 140.05

OIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2238 TRA-1.7882 TC3 1.4406 BAU .1968 SGT 3555.8 $r,R 1052.0 363 1421.3 ST 1108.6 9R 431.8 9s 2423.0

ROE -.1771RRA -.4810 RC3 .6345 FAU .10696 RRT .X93 RRF-I.0000 RTF -.9699 CRT .8828 CRS 1.0000 CST .8845

FOE Z.7531FRA 7.5299 FC3-9.9040 B_P 29530 $GB 3708.2 R23 -.2248 R13 -,9744 LSA 2656.5 MSA 479.3 8sk .3

ODE .2855 BRA 1.8518 BC3 1.5741F_P 13485 AGI 3889.8 SG2 248.4 THA 16.08 EL1 1174.2 EL2 191.5 ALF 19.52

LAUNCH DATE NOV 12 1964 FLIGHT TIM( 230.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC DISTANCE 577.459 EARTH TO MARS

RL 148.08 LAb .00 LOL 49.63 VL 33.062 GAL -1.78 AZL 87.12 HCA 180.64 SlAA 190.04 ECC .22298 INC 2.7624 vl 30.094

RP 261.37 LAP -.03 LCiS 230.29 VP 2t.162 RAP t.60 AZP 92.88 TAt. 350.24 TAP 170.88 RCA 147.66 APO 232.41 v2 23.748

RC 221.297 GL 26.95 GP -3.40 ZAL 100.53 ZAP 141.10 ETS 185.26 ZN[ 175.74 ETE 273.85 ZAC 84.99 ETC 255.80 CLP 141.41

PLAN(TOCENTRIC CONIC

C3 11.783 VHL S.433 DLA 37.51RAL 166.31 RA0 6567.4 VEL 11.640 PTH 2.01 VHp 4,038 DPA -6.51 RAP 168.96 ECC 1.1939

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT INJ LCNG INJ RT ASC INJ AZIATM INJ TIN( PO CST TIN IHJ Z LAX INJ 2 LONG

84.Z9 9 59 32 3987.78 -29.18 171.54 29.65 85.30 11 6 0 3367.8 -32.25 166.36

118.71 16 I 46 2647.36 -29.17 85.49 29.63 65.28 18 49 14 2647.4 -32.24 77.51

64.29 9 59 32 3987.78 -29.18 171.54 29.65 65.30 11 6 0 3387.8 -32.25 163.36

115.71 16 1 46 2847.36 -29.17 65.49 28.85 85.28 16 48 14 2247.4 -32.24 77.31

64.29 9 39 32 5987.78 -28.18 171.54 29.85 65.30 11 6 0 3387.8 -32.25 163.36

115.71 16 I 46 2647.36 -29.17 85.49 28.85 65.29 16 49 1,4 6247.4 -32.24 77.31

OIFFERENTIAL COIRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .6064 'IRA -.6116 TC3 3.3778 BAU .8804 $GT 4058.9 _ 1080.1 RG3 2109.t ST 1089.0 Sit 145.9 $9 1011.7

ROE -.0624 RRA .0591RC3-1.5203 FAU .47942 RRT -.9499 RIll r .9990 RTF -.9583 CRT -.98R6 CR9 -.9975 CST .9759

FOE-1.847R FRA .9928 FC-55.2288 88P 2411 _ 417S.7 R23 -.2709 R13 .9628 LSA 1484.7 MSA 162.7 SSA 2.1

BIDE .9120 BRA .6147 RCS 5.5885 FSP -2553 SG! 4188.$ _ 250.0 THA 165.66 ELi 1098.5 EL2 21.7 ALF 172.45

LAUNCH DATE NOV 12 1964 FLIGHT TIN( 252.00 ARRIVAL DATE JUL 22 1965

HELIOCENTRIC CONIC

RL 146.06 LAL .DD

RP 231.20 LAP -.06

RC 223.281 6L 23.40

PLANETOCENTRIE COMIC

C3 10.657 VHL 3.665

LNCH AZNTH LNCH T|ME

72.93 10 36 4

107.05 14 58 17

72.95 10 59 4

107.05 14 56 17

110.00 16 33 9

110.00 14 0 25

DISTANCE 581.242 EARTH TO MARS

LOL 49.65 VL 33.066 GAL -1.73 AZL 87.75 HCA 181.65 SMA 189.75 ECC .22171 IHC 2.2245 vl 30.094

LOP 231.50 VP 21.162 GAP 2.24 AZP 92.25 TAL 350.44 TAP 172.09 RCA 147.68 APO 231.82 V2 25.788

GP -2.14 ZAL 100.63 ZAP 140.12 ET$ 161.10 ZA( 178.73 ETE 227.97 ZAC 88.12 ETC 255.65 CLP 140.16

DLA 32.69 RAL 162.93 RAO 6587.4 VEL 11.491 PTH 2.00 VHP 3.936 OPA -5.45 RAP 190.11 ECC 1.1754

L-I TIME INJ LAT INJ LON6 INJ RT A$C INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ Z LONG

3818.01 -26.12 156.56 23.11 69.6R 11 39 40 3216.0 -28.65 148.45

2977.65 -26.11 94.33 23.11 69.60 13 47 54 2377.7 -28.64 86.20

381&.01 -26.12 136.36 23.11 69.62 11 39 40 3216.0 -28.85 148.43

2977.65 -26.11 94.33 23.11 69,60 15 47 34 2377.7 -26.64 86.20

2683.36 -32.00 73.78 23.11 77.30 17 17 52 2065.6 -33.42 64.84

3136.10 -20.51 105.55 20.37 62.03 14 53 1 2556.1 -24.08 98.03

DIFFERENTIAL CCRRECTION$

TOE .1410 TRA-l.0860 TC3 3.6480 8AU .5531

ROE .O226 RRA .0972 RC3 -.3131 FAU .34513

FDE 1.1616 FRA 4.1720 FC-ZR.O390 86P 10059

60E .1426 RRA 1.0724 BC3 3.8821 F_MP 4692

MID-COURSE EXEGUTION ACCURACY ORBIT OETERMINATIOR ACCURACY

SGT 3368.3 $GR 383.6 883 1760.1 ST 716.5 $R 73.3 SS 1142.2

RRT -.9886 RRF .9950 RTF -.8456 CRT -.6013 CRS -.9961CST .5325

SGB 3389.5 R23 -.3141 R13 .9469 LSA 1225.9 MSA 566.1SSA 2.1

lk'wl 3388.1 SCt_ 97.3 THA 173.53 ELI 717.8 (L2 58,4 ALF 176.46

LAUNCH DATE NOV 12 1964 FLIGHT TIN( 254.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CONIC

RL 148.OG LAL .00

RP 230.82 LAP -.10

RC 223,247 _ 22.06

PLANETOCENTR|C CONIC

C3 10.340 VHL 3.216

LNCH AZIdTH LNCH TINE

75.27 10 47 23

104.73 14 38 32

75.27 10 47 23

104.73 14 36 32

110.00 16 31 52

110.00 15 53 13

DIFFERENTIAL C.(]tRECTIONS

TO( .0991 TRA-1.0769

ROE .0295 RRA .0785

FDE 1.4335 FRA 4.S882

ROE .1025 RRA 1.0797

DISTANCE 585.034 EARTH TO MARS

LOL 49.65 VL 33.051 GAL -1.89 AZL 87.90 HCA 182.67 SMA 189.48 ECC .22051 INC 2.0880 Vt $0.094

LOP 232.32 VP 210203 GAP 1.89 AZP 92.09 TAL 350.63 TAP t73.30 RCA 147.70 APO 231.26 V2 23.827

GP -1.36 ZAL 100.35 zAP 138.86 ET8 180.10 ZNE 177.76 (T( 182.94 ZAC 88.82 ETC 255.86 CLP 138.87

DLA 31.65 RAL 16t.88 RAO 8587.4 V[L 11.477 PTH 2.00 VHp 3.854 DPA -4.62 RAP 190.18 ECC 1.1702

L-] TIN( INJ LAT lHJ L_NG |NJ RT A$C INJ AZIATH INJ TIME PO C$T TIM |NJ 2 LAT INJ 2 LONG

3781.48 -25.46 S52.14 21.30 70.55 11 50 S 3161.5 -27.87 144.02

3019.97 -25.44 97.L_9 22.29 70.54 15 28 51 2420.0 -27.86 89,17

3761.48 -25.48 152.14 21.30 70.55 11 $0 5 3161.5 -27.87 144.02

3018.97 -25.44 97.29 21.29 70.54 13 28 51 2420.0 -27.66 89.17

2604.13 -33.04 67.82 23.53 80.68 17 35 19 2006.1 -33.97 58.70

3223.50 -18.31 109.32 57.81 60.82 14 26 56 2623.3 -22.09 102.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERM_iATIQN ACCURACY

TC3 3.6397 BAU .5054 SGT 3234.1 SGR 280.6 SG3 1810.7 ST 702.3 SR 68.5 SS 1302.9

tiC3 -.3460 FAU .34259 flRT -.9869 RRF .9871RTF -.9438 CRT -.5282 CR$ -.9963 CST .5365

FC-28.G631BSP 10982 S_S 3268.2 R23 -.2905 R13 .9443 LSA 1374.2 MSA 554.0 88A 3.0

BC3 3.6562 FSP 5703 $61 3265.4 $82 71.4 THA 173.23 ELI 703.2 EL2 58.1 ALF 177.02

980



JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OATE NOV 12 1964

HELIOCENTRIC C(_4IC

RL 146.06 LAL .00

RP 230.45 LAP -.13

RC 227.195 GL 21.52

PLANETOCENTRIC CONIC

C5 10.147 VHL 5.185

LNCH AZMTH LNCH TIME

76.15 10 50 44

103.87 14 26 59

76.13 10 50 44

103.87 14 29 59

110.00 16 55 55

110.00 13 23 39

;[LIGHT TIN( 256.00
ARRIVAL DATE JUL 26 1965

DISTANCE 548.841 EARTH TO MARS

LOL 49.65 VL 33.037 GAL -1.65 AZL 87.97 HCA 183.69 8MA 189.22 ECC .21937 IHC 2.0246 vl 30.094

LOP 233.33 VP 21.225 GAp 1.54 AZP 92.02 TAL 550.81 TAp 174.50 RCA 147.71 APO 230.75 V2 23.867

GP -1.00 ZAL 100.03 ZAP 137.53 ETS 179.65 zA( 176.30 ETE 175.70 ZAC 89.10 ETC 255.87 CLP 137.54

OIFPERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE .1066 TRA-Z.0319 TC3 3.5920 BAU .4897 SGT 3160.5 SGR 232.2 SG3 1885.7

RDE .0296 RRA .0882 RC3 -.2744 FAU .35345 RRT -.9559 RRF .9740 RTF -.9437

FOE 1.5427 FRA 4.7403 F¢-30.1564 BSP 10541 S_ 3189.0 R23 -.2434 R13 .9441

BO( .1105 9RA 1.0340 BC3 3.6028 FSP 6109 SGI 3168.3 SG2 68.0 THA 175.98

LAUNCH DATE NOV 12 1964 FLIGHT TIM( 258.00

HELIOCENTRIC CONIC DISTANCE 592.656

RL 148.06 _AL .00 LOL 49.65 VL 33.023 GAL -1.81 AZL 88.01HCA 184.71 SMA 188.98 ECC .21829

RP 230.05 LAP -.16 LOP 234.38 VP 21.Z49 GAP 1.20 AZP 91.99 TAL 350.97 TAp 175.68 RCA 147.73

RC 229.120 GL 21.25 GP -.80 ZAL 99.79 ZAP 136.17 ET8 179.40 _AI[ 174.78 ETE 174.31 ZAC 89.22

PLANETOCENTRIC CONIC

C3 10.000 VHL 3.162 DLA 31.16 RAL 160.74 RAD 636?.4 VEL 11.482 PTH 1.99 vHp 3.697 OPA -3.84

LNCH AZMTH LNCH TINE L-[ TINE ZNJ LAT INJ LONG INJ RT A$C INJ AZMTH ZNJ TIME PO CTT TIM

76.43 10 50 53 3729.49 -25.23 149.63 19.54 7t.09 11 53 2 3129.5

105.57 J4 25 58 3038.54 -25.22 99.61 19.54 71.07 15 16 35 2438.5

76.43 10 50 53 3729.49 -25.23 149.63 19.54 71.09 11 53 2 5129.5

103.57 14 25 56 3039.54 -25.22 99.61 18.54 71.07 15 18 35 2438.5

110.00 16 56 6 2570.99 -33.39 65.14 21.76 82.23 17 38 57 1971.0

110.00 13 19 54 3245.04 -17.58 110.59 15.62 60.20 14 13 59 2645.0

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACy

TOE .0942 TRA-l.0057 TC3 3.4378 BAU .4808 SGT 3048.1SGR 205.9 SG3 1961.7

ROE .034_ RRA .0633 RC3 -.2270 FAU .38424 RRT -.9355 RRF .9513 RTF -.9396

FOE 1.6751FRA 4.9203 FC-31.5338 BSP 10489 SGB 5055.! R23 -.2030 R13 .9399

BOE .1001 8RA 1.0077 9C3 3.4433 FSP 8538 SGI 3054.2 SG2 72.6 THA 176.38

DLA 31.28 RAL 161.22 RAD 6567.4 VEL 11.469 PTH 1.99 VHP 5.774 DPA -4.17 RAP 190.05 ECC 1.1670

L-1 TIME |NJ LAT INJ LONG ]NJ RT ASC INJ AZIATH INJ TIM( PC) CST TIM INJ 2 LAT INJ 2 LONG

3739.03 -25.26 150.36 20.27 70.92 11 53 3 5159.0 -27.63 142.24

3034.85 -25.25 98.34 20.27 70.90 15 20 34 2434.8 -27.62 90.22

3739.03 -25.26 150.36 20.27 70.92 11 55 3 3139.0 -27.65 142.24

3034.85 -25.25 98.34 20_27 70.90 15 20 34 2434.8 -27.62 90.22

2580.87 -33.30 63.89 22._1 81.79 17 38 56 1980.9 -34.08 56.74

3241.00 -17.72 110.35 16660 60.29 14 18 0 2641.0 -21.54 103.31

ORBIT DETERMINATION ACCURACY

ST 662.5 SR 66.2 36 1543.9

CRT -.3933 CRS -.9886 CST .5181

LSA 1400.6 MSA 581.0 $SA 5.9

EL1 683.0 EL2 62.7 ALF 177.73

ARRIVAL DATE JUL 26 1965

EARTH TO MARS

INC 1.9878 Vl 30.094

APO 230.23 V2 23.907

ETC 255.88 CLP 136.18

RAp 189.82 ECC 1.1646

XNJ 2 LAT INJ 2 LONG

-27.58 141.51

-27.57 90.49

-27.58 141.51

-27.57 90.48

-34.11 55.97

-21.41 103.55

ORBIT DETERMINATION ACCURACY

ST 664.4 SR 73.8 36 1404.5

CRT -.3152 CRS -.9726 CST .5195

LSA 1455.4 MSA 549.1 SSA 5.0

EL1 664.9 EL2 " 70.0 ALF 177.97

LAUNCH DATE NOV 12 1964 FLIGHT TIME 260.00

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP Z2g.6T LAp -.20

RC 251.027 GL 21.09

PLANETOCENTRIC CONIC

C3 9.677 VHL 5.143

LNCH AZMTH LNCH TIN(

76.46 10 49 32

105.54 14 24 5

76.46 10 49 32

103.54 14 24 5

110.00 16 54 45

110.00 15 18 2

DISTANCE 596.482

LOt. 49.65 VL 33.0_0 6AL -1.58 AZL 88.04 flCA 185.74 SMA

LOP 235.38 VP 21.274 GAP .87 AZP 91.95 TAL 351.13 TAp

GP -.67 ZAL 99.42 ZAP 134.76 ETS 179.25 ZAE 173.23 ETE

ARRIVAL DATE JUL 50 1965

EARTH TO MARS

188.75 ECC .21728 IHC 1.8658 vl 30.084

176.66 RCA 147.74 APO 229.76 V2 25.946

174.18 ZAC 89.26 ETC 255.88 CLP 154.77

DLA 31.14 RAL 160.33 RAD 6567.4 VEL 11.457 PTH 1.99 VHP

L-I TIME INJ LAT lHJ LONG INJ RT ASC |NJ AZNTH INJ TIME

3726.22 -25.28 149.40 18.96 71.17 11 51 58

3036.88 -25.27 98.50 18.95 71.16 15 14 41

3726.22 -25.28 149.40 18.98 71.17 11 51 38

3036.88 -25.27 98.50 18.95 71.16 15 14 41

2567.70 -33.42 64.88 21.15 82.38 17 37 32

3243.40 -17.64 110.49 15.25 60.23 14 12 5

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .0876 TRA -.9729 TC3 3.2870 9AU .4548 SGT 2930.7 6GR 190.7 865 2041.9

ROE .0391 RRA .0604 RC3 -;1931 FAU .37658 RRT *.9054 RRF .9198 RTF -.9353

FOE 1.8028 FRA 5.0840 FC-33.0090 8SP 10281 SGB 2936.9 R23 -.1702 R13 .9356

8DE .0959 8RA .9748 8C3 3.2926 FSP 6930 SG1 2935.8 SG2 80.8 THA 176.63

3.625 DPA -3.57 RAP 189.52 ECC 1.1625

PO CST TIM INJ 2 LAT INJ 2 LONG

3126.2 -27.61 141.27

2436.9 -27.60 90.37

3126.2 -27.81 141.27

2436.9 -27.60 90.37

1967.7 -34.12 55.71

2643.4 -21.46 103.45

ORBIT DETERMINATION ACCURACy

ST 644.9 SR 61.2 S$ 1459.6

CRT -.2456 CRS -.9566 C$T .5100

LSA 1503.8 MSA 558.9 SSA 6.0

ELI 645.2 EL2 78.6 ALF 176.20

LAUNCH DATE NOV 12 1964 FLIGHT TIME 262.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC_CnNIC DISTANCE 600.320 EARTH TO MARS

RL 148.06 LAL .00 LOt. 49.65 VL 32.999 GAL -1.55 AZL 88.05 HCA 188,77 SMA 188.53 ECC .21652 INC 1.9489 vl 30.094

RP 229.28 LAp -.23 LOP 236.41VP 21.301 GAP .54 AZP 91.93 TAL 351.27 TAp 178.03 RCA 147.75 APO 229.32 _2 23.966

RC 232.913 GL 21.01 GILD -.38 ZAL 19.14 ZAp 133.32 ET3 t79.13 ZAE 171.63 ET[ 174.40 ZAC 89.26 ETC 255.89 CLP 133.52

PLANETOCENTRIC CONIC

C3 9.769 VHL 3.126 DLA 31.18 RAL 159,99 RAD 6567.4 VI[L 11.452 PTH 1.99 VHP 3.552 DpA -3.51 RAP 189.18 ECC 1.1608

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT IHJ LONG INJ RT ASC ZNJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.37 10 47 30 3726.10 -25.35 149.42 18,47 71.22 11 49 36 3128.1 -27.68 141.28

103.65 14 23 21 3052.67 -25.34 98.21 18.46 71.20 15 13 53 2432.7 -27.67 90.07

76.37 10 47 30 3726.10 -25.35 149.42 16.47 7|.22 11 49 36 3126.1 -27.68 141.28

103.63 14 23 21 3032.67 -25.34 98.21 18.48 71.20 15 13 53 2432.7 -27.67 90.07

110.00 16 52 43 2567.64 -33.42 64.68 20.64 82.38 17 35 31 1987.6 -34.12 55.71

110.00 13 17 18 3239.13 -17.78 119.24 14.81 60.31 14 11 17 2639.1 -21.60 103.19

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .07927RA -.9432 TC3 3.0921 9AU .4044 SGT 2800.33GR 182.2 SG3 2122.8 ST 626.1_SR 89.9 SS 1521.4

ROE .0445 RflA .0599 RE3 -.1849 FAU .38875 RRT -.8671RRF .8788 RTF -.9287 CRT -.2003 _R$ -.9436 CST .5060

FOE 1.9454 FRA 5.2628 FC-34.4507 Blip 10071 _ 2906.2 R23 -.1458 R13 .9290 LSA 1580.6 _SA 528.4 SSA 7.1

BOE .0908 BRA .9451 8C3 3.0965 FSP 7331 SGt 2804.8 SG2 90.6 THA .176.77 ELI 626.4 EL2 88.1 ALF 176.32
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE HOV 12 1954

HELIOCENTRIC CONIC

RL 148.06 LAL .OO LOL

RP 228.89 LAP -.26 LOP 237.44 VP 21.$29 GAP .22 AZP 91.92 TAL 351.40 TAp 179.20 RCA 147.76 V2 24.029

tiC 234.778 GL 20.86 GP -.52 ZAL 96.87 ZAP 131.83 ET8 179.05 ZAE 169.99 (TE 174.72 ZAC 89.22 CLP 131.83

PLANETOCENTRIC CONIC

C3 9.673 VHL 3.110 DLA 31.24 RAL 159.68 RAG 6567.3 VEL 11o446 PTH 1,99 VHP 3.483 DPA -5.06 RAP 188.79 ECC 1.1592

LNCH AZMTH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

76.21 10 45 8 3727.72 -25.45 149,58 16.04 71.23 1| 47 I6 3127.7 -27.77 141.43

103.79 14 23 18 3027.16 -25.44 97.83 18.04 71.22 15 13 42 2427.2 -27.76 89.68

75.21 1045 9 3727.72 -25.45 149.58 18.04 71.23 I1 47 16 3127.7 -27.77 141.48

103.79 t_4 23 15 3027.16 -25.44 97.83 18.04 71.22 1-S X] 42 2427.2 -27.1"6 89.$8

I10.00 16 50 21 2569.44 -33.41 65.02 20.19 82.30 I7 33 10 1969.4 -34.11 55.85

110.00 23 I7 15 3233.44 -I7.97 109.92 14.43 60.42 14 11 7 2633.4 -21.77 102.84

FLIGNT TIM( 264.00 ARRIVAL DATE AUG $ 1965

DISTANCE 604.I72 EARTH TO MARS

49.65 YL 52.966 GAL -1.52 AZL 86.07 HCA 187.80 SMA I88.55 ECC .21542 INC 1.9328 vl 30.094

APO 228.80

ETC 255.90

DIFFERENTIAL C_RRECTIONS N|O-COURS( EXECUT|OH ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .0997 TRA -.8861 TC3 2.9914 9AU .3673 SGT 2672,4 SCd_ 176.8 SG3 2214.6 ST 604.1 SR 97.2 3S 1520.0

ROE .0468 RRA .0569 RC5 -.1450 FAU .40651 RRT -.8tS9 RRF .8331 RTF -.9248 CRT -.0802 CR$ -.9275 CST .4597

FOE 1.9723 FRA 5.5241 FC-36.5831 BSP 9217 SG8 2679.2 R23 -.1559 RI5 .925| LSA 1548.7 MSA 535.0 SSA 8.1

60E .1110 ERA .8879 BC5 Z.9949 FSP 7500 SGI 2676.2 8G2 102.1 THA 176.91 ELI 604.2 EL2 96.8 ALF 179.24

LAUNCH DATE NOV 12 1964 FL|GHT TIM( 266.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC _IC OXSTANCE 606.055

RL 146.06 LAb .00 LOL 49;65 VL 32.975 GAL -1.50 AZL 88.06 i4CA 186.84 SklA 189.14 ECC ,21457

RP 228.51 LAP -.50 LOP 258.48 VP 21.558 GAP -.10 AZP 91.90 TAL 551.51 TAp 180.35 RCA 147.77

RC 236.625 GL 20.94 GP -.47 ZAL 96,64 ZAP 130.30 ET6 t78.99 ZAE 168.30 ETE 175.04 ZAC 89.I6

PLANETOCENTRIC CONIC

C5 9.587 VHL 5.096 DLA 51,52 RAL 159.41 RAO 6567,3 VEL 11.444 PTH 2.99 VHp 5.418 DPA -2.81

LNCN AZMTH LNCH TIM( L-I TIM( |NJ LAT INJ L_16 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

78.03 10 42 47 3730.04 -25.54 149.79 17.67 71,25 11 44 57 3130.0

103.97 14 23 29 3021.50 -25.55 97.42 I7.67 71.22 25 13 51 2421.3

76.03 10 42 47 3730.04 -25.54 149.79 17.67 72.23 1I 44 57 5130.0

103.97 14 25 29 5021.30 -25.53 97.42 17.67 72.22 15 13 51 2421.5

110.00 16 47 $6 2572,07 -33.56 65.22 29,79 82.18 17 50 48 1972.1

110.00 15 17 51 3227.67 -18.18 109.56 24.|2 60.54 14 1I 16 2627.5

DIFFERENTIAL C_RRECTIOH8 MID-COURSE ExECUT1OR ACCURACY

TOE .1034 TRA -.8455 TC5 2.7955 BAU .3584 SGT 2526.4 $GR 275.2 SG5 2501.3

ROE .0540 RRA .0562 RC5 -.2242 FAU .42088 RRT -_7909 flRF .7797 RTF -.9167

FOE 2.0879 FRA 5.4?34 FC-58.0070 9SP 6699 _ 6532.5 R23 -.|246 RI3 .9170

6DE .1168 BRA .8474 BC3 2.7961 FSP 7635 $02 2530.0 6GE 1t5.5 THA 176.97

EARTH TO MARS

INC 1.9231 vl 30.094

APO 226.51 V2 24.070

ETC 255.92 CLP 130.50

RAP 188.57 ECC 1.1578

INJ 2 LAT INJ 2 LOHG

-27.67 141.$4

-27.86 89.27

-27.67 141.$4

-27.86 69.27

-54.10 56.05

-21.86 102.47

ORBIT DETERMINATION ACCURACY

ST 584.1 SIR 106.4 SS 1564.6

CRT -.0172 CRS -.9180 CST .4044

LSA 1587.6 NSA 529.5 SSA 8.2

EL1 564.2 EL2 106.5 ALF IT9.81

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 148.06 LAL .DO LOL

RF 228.12 LAp -.55 LOP 259.52 VP

RC 236.445 GL 20.95 GP -.43 ZAL

PLANETOCENTRJC CON|C

C3 9.508 VNL 5.064

LNCH AZMTH LNCN TIME

75.65 10 40 50

104.17 14 25 54

75.85 10 4Q 50

104.17 14 25 54

119.00 16 45 35

110.00 13 16 2

DXFFERENTIAL CCRflECTION$

TOE .1101 TRA -.5028 TC3 2.5791 9AU .5281

ROE .0591 RRA .0558 RC5 -.1047 FAU .45496

FOE 2.2145 FRA 5.6381 FC-39.6056 9SP 8145

BOE .1255 8RA .8047 BC3 2.5612 FSP _202

LAUNCH DATE NOV 12 1964

FL[GHT TIM( 268,00 ARRIVAL DATE AUG 7 1985

DISTANCE 611.906 EARTH TO MARS

49.65 VL 52L965 GAL -1.47 AZL 66.06 HCA 189.88 SMA 187.96 ECC .2157| INC 1.9161 Vl 30.094

21.569 GAP -.4I AZP 91.89 TAL 351.62 TAp 181.49 RCA 147.78 Also 228.14

98.42 ZkP 128.73 (TS 176.95 ZA( 166.57 ETE 175.34 ZAC 69.09 ETC 255.95

FLIGHT TIHE 270.00

V2 24.111

CLP 128.75

DLA 31.40 RAL 159.1& RAD 6567.5 VEL 11.441 PTH I.t6 VHp 5.356 DPA -2.55 RAP 187.90 ECC 1.1585

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5732.66 -25.64 150.05 17.34 71.25 11 42 43 5152.7 -27.96 141.85

3015.45 -25.65 97.02 17.54 71.21 1S 14 10 2415.4 -27.96 88.85

5752.66 -25.64 150.05 |7.54 71.25 It 42 45 3152.7 -27.96 141.66

5015.45 -25.65 97.02 17.34 71.2I 15 14 10 2415.4 -27.86 88.85

2575.15 -33.56 65.45 19.45 82.05 27 28 28 1975.2 -54.09 56.29

5220.95 -18.39 109.19 13.86 60.67 14 11 43 2621.0 -22.16 102.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2571.9 _ 176.0 SG3 2366.5 ST 565.0 SR 115.8 SS 1514.6

RRT -.7002 RRF .7234 RTF -.9068 CRT .0516 CRS -.9112 CST .5561

601_ 6379.4 R23 -.1215 R15 .9071 LSA 1632.1 MSA 526.0 SSA 10.1

301 2375,1 902 125.5 THA 177.02 EL1 565.1 EL2 115.6 ALF .65

ARRIVAL DATE AUG 9 1965

D|STANCE 615.789 EARTH TO MARS

32.955 GAL -1.45 AZL 68.09 H_ 190.92 SNA 187.79 ECC .21303 INC 1.9091 ¥1 50.094

E1,420 GAP -.71 AZP 91.87 T/d. 551.71 TAP 282.63 RCA 147.78 APO 227.79 ¥2 24.152

96.23 zAp |27.22 ET6 278.92 ZAE 164.79 ETE 175.62 ZAC 88.99 ETC 255.95 CLP 127.12

HELIOCENTRIC CONIC

RL 146.06 LAL .00 LOL 49.65 VL

RP 227.73 LAP -.36 LOP 240.56 VIP

tiC 240.246 feL. 20,94 GP -.56 ZAL

PLANETOCENTRIC CONIC

C3 9.436 VHL 3.072 DLA 31.48 RAL 156.98 RAD 6567.5 VI[L

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LOHG INJ

75.65 10 38 24 5735.27 -25.74 t50.26 17.06 71.22 11 40 39

104.35 14 24 24 3009.87 025.73 96.65 17.06 71.21 15 14 34

75.65 10 38 24 5755.27 -25.74 I50.26 27.06 71.22 1t 40 39

104.35 14 24 24 5009.87 025.75 96.65 17.06 71.61 15 14 54

110.00 16 45 18 2578.54 -33.52 65.70 19.24 6|.91 27 26 17

110.00 15 18 40 3214.60 -18.60 108.85 15.63 60.79 14 12 15

DIFFERENTIAL _R2CT]ONS MID-COURSE EXECUTION ACCURACY

TOE .1210 TRA -.7568 TC3 2.5556 BAu .2974 SGT 2210,3 SfIR 178.4 SG3 2479.1

ROE .0641 RRA .0554 RC5 -.0868 FAU .45079 RRT -,6559 RRF .6656 RTF -.8958

FOE 2.3071 FRA 5.7692 FC-41.5570 BSP 749I SGB 6227.5 R25 -.I208 R15 .8942

BDE .1369 BRA ,7589 BC5 2.3575 FSP 6499 SGI 2225.2 SG2 137.5 THA I77.05

11.438 PTH 1,98 VHP 5.296 DpA -2.29 RAP 187.40 ECC 1.1553

RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5155.5 -26.06 146.09

2/,_t).9 -28.05 06.45

3135.3 -26.06 142.09

2409.9 -26.05 66.45

1979.3 -34.06 56.54

2614.8 -22.34 101.70

ORBIT DETERMINATION ACCURACY

ST 547.I SIR 125.0 S8 1648.5

CflT .1296 Cfl8 -.9041 CST .2977

LSA 1659.1 MSA 522.5 SSA 11.1

EL1 547.4 EL2 123.9 ALF 1.79
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jp/TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 19643

LAUNCH DATE NOV 12 1664 FLIGHT TIM( 272.00 ARRIVAL DATE AUG 11 I945

HELIOCENTRIC CONIC

RL 146.06 LAL .00

RP 227.34 LAP -.39

Re 242.030 ;L 20.95

PLANETOCEI_TRIC CONIC

C3 9.371 VHL 5.061

LNCM AZMTN LNCH TIME

75.47 10 36 3D

104.53 14 24 56

75.47 10 36 30

104.53 14 24 56

110.00 16 41 15

110.00 13 19 22

DISTANCE 619.682 EARTH TO MARS

LOL 49.65 VL 52.946 GAL -1.44 AZL 88.10 HCA I91.97 SMA 187.63 ECC .21255 INC 1.9039 Vl 30.094

LOP 241.61VP 21._453 SAP -1.01 AZP 91.86 TAL 351.76 TAp 183.75 RCA 147.79 APO 227.47 V2 24.195

GP -.37 ZAL 96.07 ZAP 125.47 ETS 176,89 ZAE 162.97 ETE 175.87 ZAC 88.89 ETC 255.97 CLP 125.47

DLA 31.55 RAL 156.61RAD 6567.3 VEL 11.435 PTM 1_98 VHp 3.240 DPA -Z.01*RAP 186.66 ECC 1.1542

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3737.70 -25.82 150.48 16.8I 71.21 |1 38 48 3157.7 -28.15 142.50

3004.71 *Z5.81 66.2? 18.81 71.20 15 15 0 2404,7 -26.14 61.10

3737,70 -25.82 150.48 18.81 71.21 11 36 48 3137.7 -29.15 142.30

$OO4.TI 028.81 96.27 16.81 71.20 IS 15 D 2404.7 -26.14 66.10

2581.44 °33.29 65,94 18.87 81.77 17 24 16 I981.4 034.07 86.78

3209.9? -18.79 106.49 15.44 60.91 14 12 51 2609.0 -22.52 101.34

OIFFERENTIAL C-_RRECTIONS

TDE .1331 TRA -.7107 TC3 _.10271 BAD .2666

ROE .0691RRA .0553 RC3 -.0699 FAU .4_583

FOE 2.4123 FRA 5.9201 FC-43.0366 BSlP 6774

DOE .1499 BRA .71E9 BE5 2.1059 FSP 8616

LAUNCH DATE NOV 12 1964

HELIOCENTRIC C.(_IC

RL 148.06 LAL .OO

RP 226.95 LAP -.43

RC 243.792 GL 20.96

PLANETOCENTRIC CONIC

C_ 9.311VHL 3.051

LNCH AZMTH LNCH TIN(

75.51 10 34 51

!04.69 14 25 27

75.31 10 54 81

104.69 14 65 ET

110.00 19 39 25

110,00 13 20 4

MID-C.OUR_ EXECUTION ACCURACY

SGT 2038.6 SGR 182.3 SG3 2568.4

RRT -.5691 RRF .6040 RTF -.8761

2046.6 R25 -.1249 R13 .8766

SG1 6041,3 SG2 149.7 THA 177.07

FLIGHT TIlE 274.00

DISTANCE 623.505

LOL 49.65 VL 32.936 GAL ol.42 AZl. 80.10 HCA 193.02 _4A 187.48 [¢C .21169

LOft 242.66 VlP 61.48T GAP -1.30 AZP 61.65 TAL 551.85 TAp 184.86 RCA 14T.T9

¢_P -.34 ZAL 97.93 ZAP 123.78 ETS I76.87 ZAE 161.10 ETE 176.10 ZAC 88.77

DLA 31.62 RAL 158.66 RAO 6567.3 VEL 11.452 PTH 1.96 VHP 3.186 DpA -1.72

L-I TIME INJ LAT INJ LONG INJ RT AS(; INJ AZMTH INJ TIME PO CST TIM

3739.64 -4_5.9D 150.67 I6.60 71.21 11 37 11 5139.8

3000.07 -25.89 95.95 16.60 71.19 15 15 27 6400.1

5739.84 -25.90 150.67 18.60 71.21 11 37 11 3139.8

5000.07 -25.69 95.95 16.60 71.19 15 15 27 E4OO,1

2584.27 -35.27 66.15 18.64 61.64 17 22 29 1964.3

3205.44 -18.97 108.17 13.28 61.01 14 13 27 6605.6

DIFFERENTIAL C(_RRECTICN$

TDE .1467 TRA -.6639 TC3 1.6303 BAU .6279

ROE ,0T41 RRA .0552 RC3 °.08i4 FAU ,48122

FOE Z.510£ FRA 6.0694 FC-44.7439 2IF 6057

DOE .1643 BRA ,6662 DE3 1.6510 FSP 9134

ORBIT DETERMINATION ACCURACY

ST 531.8 SR 134.4 S9 1684.T

CRT .2116 CRS -.8989 CST .2289

LSA 1693.8 MSA 519.7 SSA 12.1

EL1 552.6 EL2 131.2 ALF 3.26

ARRIVAL DATE AUG 13 1965

EARTH TO MARS

INC 1.8995 Vl 30.094

APO 227.17 V2 24,23S

ETC 255.99 CLP 123.76

RAP 186.29 ECC 1.1532

INJ 2 LAT INJ 2 LONG

-28,23 142.49

-26.22 ST.T7

-66.2_ 146.49

-28.62 6T.TT

-34.04 ST.OO

-22.68 101.01

ORBIT DETERMINATION ACCURACY

ST 519.4 Sit 145_6 96 1719.3

CRT ,2976 Cfl6 -,8941 CST .1312

LSA 1726.0 MSA 516.9 66A 13.1

EL1 521.3 EL2 134.6 ALF 8.06

MID-COURSE EXECUTION ACCURACY

SGT 1861.8 SGR 167.5 SG3 2658.7

RRT -.5013 RRF .5446 RI"F -.8516

8GB 1871.| R25 -.1322 R13 .8522

84;1 1264.2 SG2 162_) THA 177.09

LAUNCH DATE NOV 12 1964 FLIGHT TIM( 276_00 ARRIVAL DATE AUG 15 1665

HELIOCENTRIC CONIC

RL 146.06 LAL .OO

RF 626.56 LAP -.46

RC 245.534 6L 20.97

PLANETOCENTRIC CONIC

C3 9.256 VNL 3,042

LNCH AZMTH LNCH TIME

75.18 10 35 22

104.62 14 25 55

75.18 10 33 26

104.62 14 25 55

110.00 16 37 51

110.00 13 20 44

DISTANCE 627.499 EARTH TO MARS

LOL 49,65 VL 32.930 GAL -1.41 AZL 68.10 HCA 194.07 SMA 187.34 ECC .21108 INC 1.8956 Vl 30.094

L(_ 643.71 VP 21.561 GAP -1.56 AZP 91.84 TAL 551.90 TAp 185.97 RCA 147.80 APO 226.89 V2 24.277

6P -.32 ZAL 97v82 ZAF 122.05 [TS 178.86 ZAE 159.19 ETE 176.30 ZAC 88.64 ETC 256.02 CLP 122.0S

DLA 31.67 RAL 156.55 RAO 6567.3 VEL 11.430 PTH 1.96 VHP 3.136 DpA -1.42 RAP 165,68 ECC 1.1823

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3741.61 -25.97 150.83 16.42 71.20 11 35 50 3141.6 -28.30 142.64

2996.00 -25.96 95.67 16.42 71.19 15 15 tI 2596.0 -28.29 87.46

3741,61 -25.97 150.83 16.42 71.20 11 35 b_ 3141.6 -26.50 142.64

2996.D0 -25.96 95.67 18.42 71.19 15 15 51 2396.0 -26.29 87.48

2566,75 -33,24 66.34 18.45 81.53 17 20 57 1966,7 -34.05 57.19

3198.89 -19.12 107.89 I3.15 61.I1 14 14 3 2598.9 -22.93 100.71

DIFFERENTIAL C_RRECTION3

TOE .1618 TRA -.6156 TC3 1.5306 SAU .1894

ROE .0790 RRA.OS53 RC3 -.0338 FAU .49584

FDE 2.6149 FRA 6.2_96 FC-46.376E DSP 5293

8DE .1801BRA .9183 BE3 1.5309 FSP 9464

LAUNCN DATE NOV 12 1964

HELIOCENTRIC CCNIC

RL 149.06 LAL .00

RP 226.1T LAP -.49

RC 247.259 _ 20.99

PLANETOCENTRIC CONIC

C3 9.206 VHL 3.054

LNCH AZ14TH LNCH TIME

75.07 10 32 21

104.93 14 26 22

75.07 10 32 21

104.93 14 26 22

110.00 16 36 54

110.00 13 21 20

DISTANCE 631.422

LOL 46.65 VL 32.922 GAL -1.40 AZL. 06.11HCA

LOP 244.77 VP 61.557 GAP -1.27 AZP 91.83 TAL

GP -.31 ZAL 97.74 zAP 120.26 ET6 178.83 ZAE

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1678.4 Sr_ 195.7 SG3 2746.6 ST 510.7 Sit 153.2 SS 1757.4

flRT -.4524 RRF .4672 RTF -.8165 CRT .3873 CRS -.8904 CST .0645

S_8 1689.6 R25 -,1445 R13 .6IT2 LSA 1763.0 MSA 514.1 SSA 14.0

SG1 1680.8 _k_2 174,5 THA 17T.11 EL1 814.4 EL2 140,3 ALF 7.17

FLIGHT TIME 278.00 ARRIVAL DATE AUG I7 1965

(ARTH TO MARS

195.13 SMA I67.21 ECC .21052 114(: 1.8922 Vl 30.094

351.95 TAp 167.06 RCA 147.80 APO 226.62 V2 24.310

157.23 ETE 174.49 ZAC 88.50 ETC 256.05 CLP 120.29

DLA 31.72 RAL 158.47 RAD 6567.3 VEL 11.428 pTH 1.96 VHP 3,069 DpA -1.11 RAP 185.05 ECC 1.1515

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3743.01 -26.05 150.66 I6.28 TI.ZO 11 34 44 3143.0 -28,36 142.77

_396.51 -26.03 95.43 18.27 71.19 |5 16 15 2362.8 -29.35 87.24

3T43.01 -26,03 150,96 16.26 71.20 11 34 44 3143.0 -26.36 142,77

2992,51 -26.03 95.4_ 16,27 71.19 15 16 15 2396.5 -28.35 6?,24

2589.70 -33.62 66.49 13.69 61.45 17 19 45 1986_7 -34.05 57,55

3194.81 -19.26 I07.65 |3.04 61.20 14 14 35 2594.6 -22.95 100.46

ORBIT DETERMINATION ACCURACY

ST 505.8 SR 162.7 6S 1792.3

CR1 .4764 CR6 -.8866 CST -.0272

LSA 1796.2 MSA 510.8 SSA 15.0

EL1 512.2 EL2 141.2 ALF 9.44

DIFFERENTIAL CORRECTIONS

TOE .1777 TRA -.5672 TC5 1.2066 BAU .1485

ROE .0639 RflA .0555 RC3 -.0163 FAU .51040

FOE 2,7127 FRA 6,3884 FC-47.9971 BmP 4469

DOE .1965 BRA ,5699 6C3 1.2069 FSP 9787

MID-COURSE EXECUTION ACCURACY

SGT 1404.8 66_ 200.9 SG3 2833.8

RRT -.3634 RRF .4319 RTF -.7_42

STAB 1508.3 R_ -.1607 R13 .7653

SGI 1496.7 SG2 186.9 THA 177,16
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 148.00 LAL .00

RP 225.78 LAp -.$3

RC 248.959 GL 2L. 01

PLANETO(EMTRIC CONIC

CS 9.161 VHL S.027

LNCH AZMTM LMCH TIM(

74.98 tO $1 33

109.02 14 28 44

74.98 10 $1 33

105.02 14 28 44

110.00 16 38 36

110.00 18 21 51

FLIGHT TIM( 280.00 ARR|VAL DATE AUG 19 1968

DISTANCE 635.356 EARTH TO MARS

LOL 4g.89 VL 32.915 GAL -1.39 A_L 88.11 HCA 196.19 SMA 187.09 ECC .21000 IMC 1.8890 Vl 30.094

LOP 245.83 VP 21.594 GAP -2.15 AZP 91.81 TAL 351.96 TAp 188.15 RCA 147.80 APO 226.38 V2 24.360

GP -.29 ZAL 97.68 ZAP 118.48 ETS 178.85 ZAE 155.24 ETE 176.65 ZAC 88.36 ETC 256.08 CLP 118.48

DLA 31.76 RAL 188.41 RAO 6567.3 VEL 11.426 PTH 1.98 VHP 3.048 OpA -.79 RAp 184.38 ECC 1.1508

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3743.88 -28.09 191.04 16.16 71.21 11 33 57 3143.9 -28.41 142.85

2989.72 -26.08 95.24 16.16 71.19 15 16 33 2389.7 -28.40 87.04

3743.88 -26.09 151.04 16.16 71.21 11 33 57 3143.9 -28.41 142.85

2989.72 -26.08 95.24 16.16 71.19 15 16 33 2389.7 -28.40 87.04

2390.14 -33.2| 68.60 18.16 81.38 17 18 46 1990.1 -34.04 57.46

3191.46 -19.37 107.46 12.96 61.27 14 15 2 2591.5 -23.05 100.25

DIFFERENTIAL C.DiRRECTIONS

TD( .1964 TRA -.5165 TC3 .$657 8AU .1060

ROE .0887 RRA .0556 RC3 .0012 FAU _32503

FOE 2.7947 FRA 8.5414 FC-49.6177 8SP 3S96

BDE .2134 BRA .SIRS BC3 .8657 FSP 10067

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1317.3 S_R 206.6 SG3 2920.0 8T 507.4 8R 171.9 SS 1820.S

RRT -.2900 flRF .3786 RTF -.6656 CRT .5663 CR9 -.8829 CST -.1267

968 1333.7 R23 -.1832 R13 .6869 LSA 1828.1MSA 508.8 SSA 15.9

SG1 1318,7 SG2 199.4 THA 177.31 ELI 517.4 EL2 138.7 ALF 11.76

LAUNCH DATE NOV 12 1964 PLIGHT TIME 288.00

HELIOCENTRIC CC)NIC

RL 148.06 LAL .00

RP 225L38 LAp -.56

tiC 230.643 GL 21.02

PLAN[TOC[NTR IC CONIC

C3 9.120 VHL 3.020

LNCH AZI4TH LNCH TIME

74.92 10 31 1

105.08 14 27 2

74.92 10 31 1

105.08 14 27 2

110.00 16 34 58

110.00 18 22 18

DIFFERENTIAL CORRECTIONS

TOE .2171 TMA -.4637

ROE .0934 RRA .05§8

FOE 2.8792 FRA 6.7011

BDE .2363 BRA .4670

ARRIVAL DATE AUG 21 1965

DISTANCE 639.299 EARTH TO MARS

LCL 49.63 VL 32.909 GAL -1.39 AZL 88.11 HCA 197.26 SMA 186.98 ECC .20992 INC 1.8866 vt 30.094

LOP 246.90 VP 21.8_F1 GAP -2.42 AZ1P 91.80 TAL 351.97 TAP 189.22 RCA 147.80 APO 226.16 V2 24.402

GP -.28 ZAL 97.64 ZAP t16.64 ET6 178.85 ZAE 153.21 ETE t76.61 ZAC 86.20 ETC 256.12 CLP 116.64

DLA 31.79 RAL 156.38 RAD 6567.3 VEL 11.424 PTH 1.98 VHP 3.004 DpA -.45 RAP 183.68 ECC 1.1501

L-I TIME |NJ _AT INJ L._G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3744.31 -26.13 191.09 16.08 71.22 11 33 26 3144.3 -28.44 142.89

2987.55 -26.12 95.09 16.08 71.20 15 16 50 2387.6 -28.44 86.89

3744.31 -26.13 151.09 16.08 71.22 11 33 26 3544.3 -28.44 142.89

2987.55 -26.18 95.09 16.06 71.20 19 16 SO 2387.6 -28.44 86.89

2590.98 -33.20 66.66 18.07 81.35 17 18 9 1991.0 -34.04 57.52

3166.91 -19.45 107.30 12.90 61.32 14 15 25 2588.9 -23.12 100.09

MID-COURSE [xECUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1154.3 SGR 217.0 SG3 3001.8 8T 515.9 SR 181.1SS 1850.6

RRT -.2100 RRF .3893 RTF -.SG30 CRT .6570 CRS -.8794 CST -.2307

1174.5 fl23 -.2117 R13 .5646 LSA 1881.6 MSA 507.4 SEA 16.8

SG1 1155.2 962 211,9 THA 177.66 EL1 530.4 EL2 132.8 ALF 13.87

TC3 .5012 BALI .0911

RC3 .0188 FAU .53853

FC-51.1231 8SP 2711

BE3 .5015 FSP 10387

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 224.99 LAp -.59

RE 252.307 ;L 21.03

PLANETOCENTRIC CONIC

C3 9.083 VHL 3.014

LNCH AZMTfl LNCM T|NE

74.88 10 30 48

105.12 14 27 16

74.86 10 SO 48

105.12 14 27 18

110.00 16 34 41

110,00 13 22 34

FLIGHT TIME 284.00 ARRIVAL DATE AUG 23 1965

DISTANCJ[ 643.252 EARTH TO MARS

LOL 49.SS,VL 32.903 GAL -1.39 AZL 88.12 HCA 198.33 SMA 186.88 ECC .20909 INC 1.8845 vl 30.094

LOP 247.97 VP 21.669 GAP -2.69 AZP 91.79 TAL 351.96 TAp 190.29 RCA 147.80 kPO 225.95 V_ 24.444

GP -.27 ZAL 97.64 ZkP 114.77 ETS 178.85 ZAE 151.14 (TE 176495 ZAC 88.04 ETC 256.16 CLP 114.77

OLA 31.60 RAL 158.3g RAO 6567.3 VEL 11.422 PTH 1.98 VHF 2.967 DPA -.11 RAP 182.96 ECC 1.1495

L-! TIME [NJ LAT |NJ LONG [NJ RT ASC INJ AZMTM INJ TIME PO CST TEN [NJ 2 LAT INJ 2 LONG

3744.25 -26.16 151.10 16.03 71.23 11 33 12 3144.3 -28.47 142.90

2986.04 -26.14 94.98 16.03 71.22 15 17 2 2386.0 -28.46 86.78

3744.25 -28.16 151.10 16.03 71.23 11 33 12 3144.3 -28.47 142.90

296$.04 _26.14 94.98 16.03 71.22 15 17 2 2386.0 -28.46 89.76

2591.12 -33.20 66.67 18.01 81.34 17 17 52 1991.1 -34.04 57.53

3187.17 -19.51 107.20 12.87 61.38 14 15 41 2587.2 -23.18 99.99

0IFFERENTIAL CORRECT|ON8 MID-COURSE EXECUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2379 TRA -.4098 TC3 .1184 BAU .0148 6GT 1024.6 Sr, AR 225.9 SG3 3080.9 ST 529.3 SR 190,3 89 1881.3

ROE .0981 RRA .0381 RC3 .0364 FAU .55132 flRT -.1260 RRF .2933 RTF -.3763 CRT .7347 CR8 -.8763 CST -.3294

FOE 2.9940 FRA 8.8638 FC-52.3692 09P 1743 8_ 1049.2 R23 -.2354 Rt3 .3778 LSA 1897.6 MSA 504.7 SSA 17.7

BOE .2573 8RA .4136 BC3 .1220 FSP 10676 SGt 1025.0 SG2 224.0 THA 178.33 ELI 548._i_ EL2 124.6 ALF 15.62

LAUNCH DATE NOV 12 1984 FLIGHT TXME 286.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CCN|C DISTANCE 647.214 EARTH TO MARS

RL 148.06 LAL .DO LOt. 49.65 VL 32.898 GAL -1.39 AZI. 88.12 HCA 199.40 SMA 186.78 ECC .20869 INC 1.8824 vt 30.094

RP 224.60 LAp -.83 LOP 249.04 VP 21.706 GAP -2.95 AZP 91.7_ TAL 351.94 TAP 19t.34 RCA 147.80 APO 225.76 v2 24.486

RC 235.951 GL 21.0S r,_ -.86 ZAL 97.66 zAP 112.87 ETS 178.85 ZAE 149.03 ETE 177.08 ZAC 67.67 ETC 256.20 CLP 112.87

PLAN_TOCENTRIC CONIC

C3 9.050 VML 3.008 OLA 31.80 RAL 156.41RAD 6567.3 VEL 11.421PTH 1.98 VHP 2.932 DPA .25 RAP 182.21ECC 1.1489

LNCH AZI4TH LNCH TIME L-I TIM( INJ LAT INJ L_G INJ RT ASC |NJ AZIATH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

74.88 10 30 52 3743.66 -26.17 151.06 16.01 71.25 11 33 16 3143.7 -28.49 142.86

105.12 14 27 28 2985.20 -26.18 94.93 16.01 71.24 15 17 11 2385.2 -26.48 86.72

74.88 10 30 52 3743.68 -26.17 151.06 16.01 71,25 11 33 16 3143.7 -28.49 142.86

109.12 14 27 26 2985.20 -26.16 94.93 16.01 71.24 19 1T 11 2385.2 -28.48 86.72

110.00 16 34 44 2890.38 -33.20 66.63 17.gS 81.38 17 17 58 1990.6 -34.04 57.49

110.00 13 22 44 3166.29 -19.§4 107.1§ 12.85 61.39 14 t§ 50 2586.3 -23.20 99.93

O[FF(RENTIAL CORRECTIONS MID-COUR91[ E_rCUTICN ACCURACY ORBIT O[TERNINATION ACCURACy

TOE .2609 TWA -.3S37 TC3 -.2917 BAU .0359 SGT 952.0 M,R 238.2 SG3 3158.2 ST 581.0 SR 199.3 SS 1904.3

RD( .1028 RRA .0564 RC3 .0548 FAU .56379 RRT -.0388 RRF .2399 RTF -.1123 CRT .8034 CR8 -.872_ CST -.4227

FOE 3.0291FRA 7.0169 FC-33.9354 BSP 754 SGB 990.8 RZ3 -.2351 R13 .I|Z9 LSA 1927.8 MSA 503.4 88A 18.5

BO[ .2804 BRA .3862 BC3 .2968 FSP 10947 SG1 9§2.0 SG2 238.0 THA 179.42 EL1 574.8 EL2 113.8 ALF 16.89
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 12 1964 FLIGHT TIM( 288.00 ARRIVAL DATE AUG27 1965

HELIOCENTRIC CONIC

RL 148.06 LAL .DO LOt. 49.65 _L

RP 224.21 LAP -.G6 LOP 250.12 Vp

RC 255.$76 GL 21.06 GP -.25 ZAL

PLAN(TOCENTRIC CONIC

C3 9.020 VHL 3.006

LNCH AZHTH LNCH TIM(

74.90 10 31 i5

105.10 14 27 31

74.90 10 31 15

105,10 14 27 31

110.00 16 35 10

110.00 13 22 46

DIFFERENTIAL ECRR(CTIONS

TDE .2848 TRA -.2999 TC3 -.7170 BAU .0869

RDE .1074 RRA .0597 RC3 .0719 FAU .$7§12

FOE 3.0922 liRA 7.1757 FC-55.1976 BSiP 342

BOE .3044 BRA .30|7 BCS .?ZO6 FSP 11210

DISTANCE 651.185 EARTH TO MARS

32.692 GAL -1.39 AZL 88.12 HCA 200.48 $14A 186.69 ECC .20853 INC 1.8808 Vl 30.094

21.746 GAP -S.21 AZP 91.76 TAL 351.91 TAp 192.39 RCA 147.80 APO 225.59 V2 24.527

97.71 ZAP 110.94 ETS 176.86 ZAE 146.89 (TE 177.20 ZAC 87.69 ETC 256.25 CLP 110.94

DLA S¢.79 RAL 158.47 RAO 6557.3 VEL 11.420 PTH 1.98 VHP 2.902 DPA .61 RAP 181.44 ECC 1.1485

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST T|M INJ 2 LAT INJ Z LONG

3742.59 -26.18 150.98 16.02 71.28 11 33 38 3142.6 -28.49 142.77

2986.05 -26.17 94.92 16.02 71.26 15 17 16 2385.1 -28.48 86.71

374R.58 -26.18 150.98 16.02 71.28 11 33 38 $142.6 -26.49 142.77

2985.05 -26.17 94.92 16.02 71.26 15 17 16 2685.1 -28.48 86.71

2589.34 -$3.22 66.54 17.99 81.42 17 18 19 1989.3 -34.04 57.40

3186.29 -19.54 107.15 12.86 61.38 14 15 53 2586.S -23.20 99.93

RIO-COURSE EXECUTION ACCURACY ORBIT O(TERNINATZON ACCURACY

SGT 960.8 Sr,dl 249.0 SG3 3225.3 ST 578.9 SR 208.3 SS 19ZT.9

RRT .0539 RRF .1996 RTF .1688 CRT .8592 CRS -.8685 C$T -.5062

SGB 991.S R23 .1929 R19 .1893 LSA 1960.3 NSA 502.0 SSA 19.4

$61 960.8 SG2 244.8 ?HA .55 ELI 606.6 EL2 101.7 ALF 17.70

LAUNCH DATE HOV 12 1964 FLIGHT TIM( 890.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CCNIC DISTANCE 655.166 EARTH TO MARS

RL 148.06 LAL .DO LOt. 49.66 VL 32.868 GAL -1.40 AZ1. 98.12 i_A 201.56 SMA 186.61ECC .20800 INC 1.8788 vl 30.094

RP 223.92 LAP -.69 LOP 251.19 VP 21.786 GAP -3.46 AZP 91.75 TAL 351.87 TAP 193.42 RCA 147.80 APO 225.43 V2 24.569

RC 257.180 GL 21.07 GP -.24 ZAL 97.76 zAP 108.98 ETS 178.87 zAE 144.73 ET( 177.31 ZAC 87.51 ETC 256.31 CLP 108.98

PLAN(TOCENTRIC CON|C

C3 8.995 VHL 2.999 DLA 31.77 RAL 158.56 RAD 6567.3 V(L 11.419 PTH 1.98 VHp 2.874 DpA .99 RAP 180.64 ECC 1.1480

LNCH AZMTH L_H TIN( L-I TIM( INJ LAT INJ L_ INJ RT ASC INJ AZHTH INJ TIN( PC) CST TIN INJ Z LAT INJ 2 LONG

74.95 10 51 56 $740.97 -26.17 150.66 16,06 71.31 11 34 17 3141.0 -28.48 142.65

105.05 14 27 $1 2965.$7 -29.19 94,95 16.06 71.50 15 17 16 2385.6 -28.47 86.75

74.95 10 31 56 3740.97 -29.17 150.66 !6.06 71.$| 11 34 17 3141.0 -28.48 142.65

105.05 14 27 31 R985.5? -26.16 94.95 16.06 71.30 15 17 16 2385.6 -26.47 66.75

110.00 16 86 ST 2567.36 -33.24 66,39 18.05 81.51 17 19 S 1987.4 -34.05 37.24

110.00 13 2R 40 3187.18 -19.51 107.20 12.60 61._ 14 15 47 2587.2 -23.18 99.99

DIFFERENTIAL C(_RRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .3099 TRA -.RSTR TC3-1.1594 BAU .1399 SGT 1057.4 8DR 855.0 SG3 3291.1 9T 613.6 SR 217.2 63 1940.9

ROE .1119 RRA .0571NC3 .0896 PAu ,§6604 RRT .OT?$ Rm r ,1915 flTF .4644 CRT .9032 CRS -.6653 CST -.5776

FOE 3.12T9 FRA 7.9193 FC-59.4063 B3P 1368 S_! 1087.7 R83 .184? R13 .4SSO LSA 1984.5 MSA 501.8 SSA 20.3

BIDE .3L_95 BRA .2439 BC3 1.19_ FSP 11444 SGI tOST.I 8GZ 854.8 ?HA 1.13 ELI 644.8 EL2 O8.T ALF 18.08

LAUNCH DATE NOV 12 1964 FLIGHT TIM[ 292.00 ARRIVAL DATE AUG 31 1965

HELIOCENTRIC CONIC

RL 146.06 LAL .00 b(_. 49.66 VL

RP 223.44 LAp -.72 LOF 252.28 VP 21.829 GAP -3.71 AZP 91.73 TAL

RC 258.763 GL 21.0T GP -.23 ZAL 97.89 ZAP 107.01ETS 178.88 ZAE

PLANETOCENTRIC CONIC

C3 8.973 VHL 2.99S DLA 31.74 RAL |SS.GT RAD 6567.3 VEL 11.4_6 PTH 1.98 VHP 2.850 DPA 1.37

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT |Hi I_ INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

75.03 10 32 58 3738.71 -26.16 150.66 16.13 71.35 11 35 17 3138.7

104.97 14 17 24 I9H.99 -n,14 95.06 16.13 71.34 IS IT 11 2666.9

75.03 10 32 58 S738.71 -26.16 150.66 16.13 71.35 11SS 17 3138.7

104.97 14 27 24 2666.66 -29.14 95.05 16.13 71.34 15 17 11 2386.9

110.00 16 37 6 2584.64 -33.26 66.18 18.10 81.63 17 80 11 1984.6

110.00 13 22 26 3188.95 -19.45 107.31 12.94 61.$2 14 15 35 2589.0

DIFFERENTIAL CA_RRECTION6 HID-COURSE EXECUTION ACCURACY

TOE .3359 TOA -.17S5 TC3-1.6166 BAU .1943 SGT 1227,4 $GR 265.2 SG3 3351.3

ROE .1164 RRA .05T4 RC3 .10T0 FAU .$9615 RRT .0920 RRF .1860 RTI r .6434

FOE 3.1503 FRA 7.4508 FC-57.5199 6SP 2SQ_ SG8 1255,T R83 .0648 N13 .6437

6DE .3555 6RA .1649 BC3 1.6202 FSP 11617 $91 1227.7 9GZ 264.Q THA 1.19

DISTANCE 659.156 EARTH TO MARS

32.$94 GAL -1.41 AZL 68.12 HCA 202.64 SI4A 186.54 ECC .20771 INC 1.8772 vl 30.094

351.61 TAp 194.45 RCA 147.60 APO 225.29 V2 24.611

142.54 ETE 177.42 ZAC 87.33 (TC 256.36 CLP 107.01

RAp 179.84 ECC 1.147_

INL 2 LAT INJ 2 LONG

-28.45 142.47

-28.45 86.84

-26.45 142.47

-26.45 86.84

-34.06 57.03

-23.12 100.10

ORBIT DETERMINATION ACCURACY

9T 654.0 9R 226.0 SS 1949.2

CflT .9365 CR$ -.8578 CST -.6388

LSA 2006.4 NSA 501.8 SSA 21.1

ELI 687.8 (L2 75.4 ALF 18.16

LAUNCH DATE NOV 12 1964 FLIGHT TIME 894.00 ARRIVAL DATE SEP 2 1965

HELIOCENTNXC--_-CIAIC DISTANCE 663.155 EARTH TO MARS

RL 148.06 LAL .OO L.Qt. 49.66 VL 32.860 GAL -1.42 AZI. 86.18 HCA 203.73 SMA 186.48 ECC .20745 INC 1.8759 Vl 30.094

lip 223.05 LAP -.TS LOP ZSS.ST Vff 21.670 GAP -3.95 AZP 91.78 TAL 361.73 TAP 195.46 RCA 147.79 APO 225.16 V2 24.653

RC 260.5R6 CA. 81.06 GP -.88 ZAL 98.01 ZAP 105.01 8TS 178.89 ZN[ 140.33 (TE 177.52 ZAC 87.14 ETC 256.42 CLP 105.01

PLAM(TOCENTRIC CONIC

C3 6.954 VHL 2.992 DLA 31.69 RAL tS6.81RAD 6667.3 VEL 11.417 PTH 1.98 VHp 2.629 OPA 1.75 RAP 179,02 ECC 1.1474

LNCH AZMTH LNCH TIM( L-I TIH( INJ LAT INJ LONG IHJ RT ASC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.15 lO 34 19 3736.91 -86.13 150.45 16.83 71.40 11 36 34 3135.9 -28.42 142.25

104.85 14 27 12 8988.69 -26.18 95.19 16.83 71.38 15 17 1 2388.9 -28.41 66.98

75.15 10 34 19 3735.91 -26.13 150.45 16.85 71.40 11 36 34 3135.9 -28.42 142.25

104.85 14 27 18 2999.89 -86.12 95.19 16.83 71.38 15 17 1 2388.9 -28.41 96.96

110.00 16 38 37 2561.20 -33.30 65.92 18,80 81,76 17 81 38 1981.2 -34.07 56.76

110.00 13 22 3 3191.60 -19.36 107.46 13.08 61.26 14 15 15 8591.6 -23.04 100.26

DIFFERENTIAL C_RRECTION6 NIO-C._JRIE (XECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3627 TRA -.ISIS TC3-2.0868 BAU .2601 SGT 1450.4 SGR 8?5.6 SG3 3406.0 ST 699.6 SR _34.6 ss 1954.1

ROE .1209 RRA .0579 RC3 .1843 FAU .6OSZ6 RRT .0880RRI r .0938 RTF .7634 CRT .9605 CRS -.SSIT CST -.6696

FOE 3.1607 FRA ?.9776 FC-38.5219 BSP 3668 SG8 1476.5 R83 .0836 R13 .7635 LSA 2027.3 HSA 502.4 8SA 21.9

BIDE .3623 6RA .1256 BCS 2.0695 FSP 11781 SG1 1450.6 SG8 274.5 THA .99 EL1 735.3 EL2 62.1 ALF 17.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19643

LAUNCH DATE NOV 12 19_4

HELIOCENTRIC CQNIC

RL t4S.O6 LAL .OO

RP ZZZ.G6 LAP -.79

RC 231.869 GL 21.09

PLANETOCENTRIC CC441C

C3 8.939 VHL Z.990

LNCH A_4TH LNCN TIME

75.29 10 35 59

104.71 14 29 55

75.29 10 35 59

104.71 14 26 53

110.00 19 40 31

110.00 13 21 32

FLIGHT TIM( 296.00 ARRIVAL DATE SEP 4 1965

LOL 49.65 VL

LOP 254.46 VP

GP -.Z1 ZAL

OISTANCE 667.161 (ARTH TO MARS

32.676 GAL -1.43 AZL 86.13 HCA 204.82 SNA 166.42 ECC .20728 INC 1.8744 vl 30.094

21.912 GAP -4.19 AZP 81.70 TAL 351.65 TAP 196.47 RCA 147.79 APO 225.05 V2 24.$95

98.17 ZAP 103.00 (79 178.91 ZA( 138.10 ETE 177.61 ZAC 99.93 ETC 256.49 _LP 103.00

DLA 31.63 RAL 138.99 RAD 6567.3 VEL 11.419 PTH 1.88 VHP 2.812 DPA Z.14 RAP 178.19 ECC 1.1471

L-I TINS |NJ LAY INJ LONG |NJ RT ASC |NJ AZ14TH |NJ T|NE PO CST TIN INJ Z LAT INJ 2 LONG

378Z.45 -Z9.08 150.18 19.36 71.A5 11 38 12 5132.4 -26.37 141.97

2991.71 -28.07 95.39 16.36 71.43 15 19 45 2391.7 -28.36 87.18

5732.45 -29.09 150.18 18.36 71.45 11 39 12 3132.4 -26.57 141.97

2991.71 -29.07 95.39 18.36 71.43 15 19 45 2391.7 -28.36 87.18

2579.9R -33.34 65.59 18.33 81.97 17 23 28 1977.0 -_4.09 56.43

3195.18 -18.25 107.67 13.11 61.18 14 14 47 2595.2 -ZZ.94 100.48

DIFFERENTIAL C_RECTION9

TOE .3876 TRA -.0476 TCS-Z.5851 BAU .3092

ROE .1254 RRA .0563 RC3 ,1419 FAU .61113

FOE S.1961 FRA 7.7571 FC-59.1998 081P 4796

DOE .4074 BRA .0753 RC3 _,5870 FSP IBD09

LAUNCN DATE NOV 12 1944

HELIOCENTR)C C_IC

RL 145.09 LAL .00 I_ 49.95 Vt 39.073 GAb

RP SEE.BE LAP -.69 LOP 255.58 MP 91.935 GAP

MIO-COURli[ ExECUT|ON ACCURACY ORBIT DETEININATZON ACCURACY

SET 171Y.B 8GR BSQ,6 SG3 3449.8 ST 744.9 SR 243.5 SS 1972.6

RRT .0Q79 RRF .06§9 RTF .9387 CRY .9753 CRS -.8470 CST -.7325

SCM 1741,0 RB3 .0077 R13 .8387 LEA 2092.9 NSA 500.3 SEA 22.7

_1 1717.4 86• B95.9 THA .67 EL1 789.1 EL2 50.2 ALF 17.77

FLIGHT TIN| _8.00 ARRIVAL DATE SEP 6 1965

DISTANCE 971.179 EARTH TO MARS

-1.43 AZI. 88.13 HCA SOS.RE SMA 189.38 ECC .20704 1NC1.9733 V1 30.094

-4.43 AZP 01.90 TAL 331.54 TAP 197.48 RCA 147.78 APO 224.95 V2 24.737

RC 2G3.398 94. 81.07

pLANETOCENTR IC CGNIC

CS S.927 VHI. 8.998

LNCH AZMTH I..NCH TIN(

75.47 10 59 O

104.53 14 84

75.47 10 59 O

104.55 14 96 26

110.00 lS 49 43

110.00 13 BO 53

DIFFERENT|AL CCNRECT|ON6

TOE .4190 TRA .02|5 TC3-3.0735 9AU .3873

RDE .1997 RIIA .0587 RC3 .1698 FAu .61891

FOE 3.144.9 FRA 7.8186 FC-90.0100 08P 9049

BIDE .4337 MA .OU3 BC3 5.0773 FIMP IB040

C_P -.21 ZAL 98,_6 ZAP 100.99 ET9 170.99 ZAE 135.99 EYE 177.70 ZAC 66.76 ETC 259.56 CLP 100.98

DLA 31.55 RAL 159.19 RAD 9547.3 VEL 11.416 PTH 1.98 VHp B.798 DPA 2.53 RAP 177.35 ECC 1.1469

L-| TINS gNJ LAT |NJ LONG ]NJ RT ASC INJ AZMTH |NJ T|M( PO CST TIN INJ 2 LAT IMJ 2 LONG

3729.34 --99.0_ 149.05 19.39 YI.51 11 40 9 31BE.3 -29.51 141.64

2993.31 -28.09 95.84 16.51 71.49 15 18 89 2395.3 -29.50 87.44

3729.34 -99.03 149.B_ 19.59 71.51 11 40" 9 3188.3 -28.31 141.64

9995.31 -B9.Ol 95.84 16.51 7t.49 15 19 89 9395.3 -29.30 87.44

2579.12 -33.$9 95.ZB 18.49 99.19 17 95 39 1972.1 -34.10 56.06

3199.59 -19.10 107.93 15.93 91.10 14 14 13 2599.5 -22.81 100.75

NIO-COU_N[ EXECUTION ACCURACY ORBIT OETERtIINATION ACCURACY

SET 8001.9 _ 297.1 SEE 3490.1 ST 799.7 M 251.9 SS 1954.7

RRT .0317 W .03IS RTF .8940 CRT .9970 CR9 -.9379 CST -.7650

B084.9 R_J -.0119 R13 .9840 LEA 2069.2 MSA 504.0 SEA 23.4

SGI B00•.9 8GZ 196.7 THA ,45 EL1 837.9 EL2 38.9 ALF 17.31

LAUNCH DATE 1WO_1['_ t_44

HELIOCENTRIC CONIC

RL 149.09 LAL .OO

RP E21." LAP -.85

RC 264.'95 GL 21.07

PLANETOCENTR 1C CON| C

C3 8.919 VNL 2.588

LNCH AZISTH LNCH T|M(

75.9' I_ 40',104.3R 25 55

75.58 10 40 22

104.32 14 25 53

110.00 19 45 18

110.00 13 2O 7

PLIGHT TIM( 3OO,O0 ARRIVAL DATE SEe ! 1915

DISTANCE 875.205 EARTH TO MARS

LOL 49.$5 VL 32.871 GAL -1.47 AZL 88.13 HCA 207.01 SNA 183.32 ECC .20689 INC 1.8722 vl 30.094

LOP 256.65 Vp 21.998 GAP -4.98 AZP 91.97 TN. 351.43 TAP 198.44 RCA 147.77 APO 224.67 V£ 24.779

GP -.20 ZAL 96.57 ZAP 98.9E EYE 178.94 ZN[ t33.GO EYE 177.79 ZAC 93.57 ETC 256.63 CLP 98.96

DLA 31.46 RAL 159.41 RAD 6587.3 VEL 11.415 PTH 1.98 VHp 2.788 DPA 2.92 RAP 176.51 ECC 1.1468

L-I TIN( [NJ LAY lflJ LONG |NJ RT ASC INJ AZI4TH |NJ T|N Ir PO C$T TIM |NJ 2 LAT INJ P LONG

3723.58 -25.96 149.46 16.70 71.57 11 42 25 3123.6 -28.23 141.26

2999.71 -25.95 95.95 19.70 71.56 15 15 53 2399.7 -29.23 87.75

3729.59 -25.99 149.48 IE.70 71.57 11 4_ 25 3123.9 -29._3 141.26

2999.71 -2_95 95.9J 16_70 71.56 15 15 53 2399.7 28 23 87.75

2595.54 -33.43 64,79 t8.99 89._ 17 B8 4 1996.5 -34.12 55.92

3204.73 -18.93 106.24 13.36 80.99 14 13 32 2604.8 -22.65 101.08

DIFFERENTIAL CORRECTIONS

TOE .4428 TRA .0914 TC3-3.5841 BAU .4279

ROE .1341RRA .0592 RC3 .1753 FAU .62359

FOE S.1205 FRA 7.9170 FC-GO.3Bgs D_P 7995

ROE .4621 BRA .1089 BC3 3.5884 F_P I9130

LAUNCH DATE NOV 18 19_4

HELIOCENTRIC CONIC

RL 149_0G LAL .OO LOL 49.83 VL

RP 281.51 LAP -.86 LOis EST.7S VP

RC 2_S.379 GL 21.08 GP -.19 ZAL

PLANETOCENTR|C CONIC

MID-COURSE EXECUTIONACCuRACY ORBIT DETERMINATION ACC_AC_

SET 9311.9 SGR 308.1 SG3 3590,2 ST 653.1 SR 260.4 SS 1950.1

RflT .0303 RRI r .0109 RTI_ .9143 CRT .9929 CRS -.8303 CST -.7932

SC_ B33t,3 RB5 -.0180 R13 .9144 LEA 2084.1 NSK 504.3 SEA 24.2

SG1 9311.9 86_ 307.9 THA .24 EL1 891.4 EL2 29.7 ALF 16.88

FLIGHT TIN[ 509.00 ARRIVAL DATE SEP 10 1965

DISTANCE 979.tM EARTH TO MARS

3_.868 GAL -1.49 AZL 84.13 HCA B08.1• W4A 186.98 ECC .20676 INC 1.8713 vl 30.094

B_.041 GAP -4.09 AZP 91._5 TAL 331.30 TAP 199.49 RCA 147.76 APO 224.79 V2 24.820

98.81ZAP 9_.93 EYE 178.05 ZAE 131.33 ETE 177.86 ZAC 86.38 [Tc 256.71CLP 96.93

CS 8.914 VHL 2.989 DLA 31.36 RAL 159.fd_ RAO 6567.3 V(L 11,415 PTH 1.98 VMp _.780 DpA 3.31 RAP 175.67 ECC 1.1467

LNCN AZNTH iNCH TIME L-I TIME |NJ L-AT |NJ I._NG |NJ RT ASC INJ AZi4TM |NJ T|i4( PO CSY TIN |NJ 2 LAT INJ 2 LONG

75.93 10 43 9 3719.03 -85.88 149.01 1_.91 71.E5 11 45 4 3118.0 -28.15 140.81

104.07 14 25 t0 3003.05 -2§.8T H.3B 11,02 71.93 15 15 15 9403.1 -28.14 88.12

75.93 10 43 6 3719.03 -25.88 _49.01 19.9B 71.93 11 45 4 3118.0 -28.15 140.81

104.07 14 83 t0 3005.03 -83.87 H.3t 19.9• 71,93 15 15 15 8405.1 -28.14 89.12

110.00 15 49 IB 2560._9 -33.49 64.31 |9.91 01.71 1T 30 53 1990.3 -34.13 55.13

110.00 13 19 14 3210.80 -18.73 108.59 1).5• 90.97 14 18 45 2910.9 -L_.4T 101.45

DIFFERENTIAL CORRECTIONS MIO-COUIIIE •X(CUTI_I4 ACCURACY ORBIT DET_-.-_*-._ST_- r_ ACCURACY

TOE .4BIT TRA .IS31 TC3-4.1001 IAU .4899 SET _S_.9 _GR _|9.1 SG3 3541.7 ST 909.1 SR 988.9 Ss 1945.0

ROE .1385 RRA .0598 RC3 .1919 FAU .69951 RRT .009? IBm'.-.01•4 RTF .9344 CRY .9959 CRS -.8213 CST -.8150

FOE 5.OSDR FRA S.O_SO FC-60.8489 08P 8309 _ 9953 • RE3 -.0_19 R13 .9344 LEA 9101.9 NSA 509.6 SEA R4.9

BO[ .488? BRA .173? BC3 4.t049 FSP 1_B09 SGI •933.0 SGB 319.1THA .07 ELI 947.? EL8 BE.2 ALF 19.41
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. I. 1964)

LAUNCH DATE HOOf 12 1964

HELIOCENTR! C CUll | C

RL 148.08 LAL .OO LOL

RP 221.13 LAP -.91 LOP 258.86 VP 22.085 GAP -5.10 AZP 91.63 TAL 351.15 TAp 200.38 RCA 147.75

RC 267.944 GL 21.05 ;p -.19 ZAL 99.08 ZAP 94.90 ET3 178.97 ZAE 122.09 (TE 177.94 ZAC 88.19

PLANET_ENTRIC CONIC

C3 8.913 VHL 2.995 DLA 31.24 RAL 159.94 RAD 8587.3 VEL 11.415 PTH 1.98 VHP 2.777 DPA 3.70

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT A$C |NJ AZNTH INJ TIM( PO CST TIM

79.22 tO 43 13 3711.71 -25.79 148.50 |7.|8 7_.72 11 48 5 311|.7

103.79 |4 24 17 3011.30 -25.78 88.78 |7.|8 71.71 15 14 28 2411.3

T$.22 10 49 13 3711.71 -25.79 148.50 17.19 71.72 11 48 5 3111.7

103.78 14 24 17 3011.3D -23.78 88.78 17.18 71.71 15 14 28 2411.3

110.00 16 51 27 2553.38 -33.55 83.78 19.16 83.D2 17 34 O 1953.4

110.00 13 |8 13 3217.83 -18.50 108.09 13.70 60.73 14 11 52 2617.G

FLIGHT TIME 304.00 ARRIVAL OATE SEp 12 1985

DISTAHC[ 883,281 EARTH TO MARS

49.85 VL 32.858 GAL -1.$1 AZL 88.13 HCA 209.22 _4A 188.24 (CC .20667 INC |.$702 Vt 30.094

APO 224,73 V2 24.862

ETC 258,79 CLp 94,90

RAP 174,83 ECC 1,1467

INJ 2 LAT INJ 2 LONG

-28,04 140,31

-26.04 88.57

-26.04 140.31

-28,04 88,57

-34,19 54.59

-22.26 101.87

DIFFERENTIAL CDRRECTIONS

TDE .4939 TRA .234_ TC3-4.8240 BAU .5515

RIDE .1429 RRA .0904 RC3 ,2078 F/_J ,$18_1

FOE 3.0281 FRA 8,1008 FC-61.0319 BSP 9759

BIDE .S139 IRA .8444 OC3 4.9R96 FIND 1R133

LAUNCH DATE NOV 12 1984

HELIOCENTRIC CONIC

RL 148.08 LAL .DO

lip 220.75 LAP -,94

tic 299.292 GL 21.04

PLANETOCENTlUC _|C

C3 8.915 _4L 2.986

LNCH A]mTH LNCH TIN(

76.54 10 49 49

103.49 14 23 12

74.54 IO 49 44

103.48 14 R3 18

110.00 18 54 SR

110.00 13 17 9

MID-COURSE EXECUTION ACCURACY

8ST 2968.9 SGR 330.1 St,,3 3555.0

RRT -.0_10§ Rltl r -.0335 R'IT .9485

M,B 2905,1 R83 .0234 R15 -.9485

$81 L_i)l_.9 _ 330,1 THA 179.93

FLIGHT TIME 308,00

DISTANCE 187.331

LOL 49.65 VL 38.865 GAb -1.54 AZL 88.13 HCA 210.34 SI4A

259.97 VP 82,!29 GAP -5.31 AZP 91.61 TJM_ 350.99 TAp

GP -.18 ZAL 99.37 ZAp 99.89 ET3 178.99 zAE 186.84 ETE

ORBIT DETERNINATION ACCURACy

ST 984,8 SR 277,3 SS 1930.3

CRT ,9949 CRS -.8117 CST -.8330

LSA 2115,1 NSk 508,2 SSA 25.$

EL1 1002.9 EL2 27;0 ALF 15.98

ARRIVAL DATE SEP 14 1965

EARTH TO MARS

186.22 ECC .20680 INC 1.8693 vl 30.094

201.33 RCA 147,74 APO 224,69 V2 24.903

178.01 ZAC 86.01 ETC 256.87 CLP 92.89

DLA 51,11RAL 180.1S RAD 8587.3 VEL 11.41S PTH 1.98 VHP 2.778 DPA 4.08

L-! TIN( INJ LAT INJ LGNG INJ RT AIK; INJ A]54TH INJ TIN( PO CST TIM

3704,47 -13,_1 147.91 17,44 71,81 11 §1 31 3104,5

3018.83 -15.98 iT,tT 17.43 71.80 15 13 31 2418.6

3704.47 -15.E8 147.91 17.44 71.81 11 51 31 3104.5

3019.83 -15.88 87,17 11.45 71.80 15 13 31 2418.6

8545.87 -33.$1 83.11 |t.44 83.36 17 37 25 1945.9

3L_5,83 -18.85 109.44 ||.lO 80.59 14 10 54 2625.2

DIFFERENTIAL CCIIR[CTION8

TQE .5183 TRA .51_ TC3-5.1409 BAt/ .8145

RDE .1473 RflA .0111 RC3 .8851 FAU .68839

FDE 2.9538 FRA I.IR_D FC-ll,OIl( lip 11018

80E .SSll liRA .3188 lC3" 3,1548 FINI I 1_3i

RAP 174,00 ECC 1.1487

INJ 2 LAT INJ 2 LONG

-27,93 139.73

-27,92 89.09

-27.93 139.73

027.92 89.09

-34.16 54.01

-22.03 102.54

ORBIT DETERMINATION ACCURACY

ST 1020.7 SR 285.6 SS 1913.4

CRT _9925 CRS -.8005 CST -.8470

LSA 2126,6 NSA 511,5 SSA 26,2

ELI 1059.4 EL2 33.6 ALF 15.54

NID-COURIE ExECUTi01t ACCURACy

9ST 3307._NR 941.2 K3 3359.1

RRT -.OIIIMIF-.Olls R11 r ,9584

848 33a4,QRI_ ,Ot4T fl13 _,9§84

lIGl SIOT.I _ $41,0 T HA 179,83

LAUNCM DATE NOV 12 1984

MELIOCEMTRIC CONIC

RL 14R.09 LAL

RP 220.37 LAp

RC 270.721GL

PLANETOCEHTRIC CONIC

C3 8,9ROVHL 2,987

LNCH AZ14TH LNCH TIN(

TS,9t lff 53 47

103.08 14 21 $3

78.92 10 53 47

103.06 14 21 53

110.00 18 58 51

110.00 13 15 58

FLIGHT TIN( 308.00 ARRIVAL OATE SEP 16 Igs5

OISTANC[ 691,388 EARTH TO MARS

,O0 LOL 49,85 VL 32,883 GAL -1,57. AZL 88,15 HCA 211,45 _4A 186.19 ECC .20857 INC 1._986 vl 30.094

-.97 LOP 261,09 Vp 22,174 GAP _5,53 AZP 91,39 TAL 350,22 TAP 202,27 RCA 1A7,73 APO 224,65 V2 24.944

21.028p -,17 ZAL 99,89 ZAP 90,88 ET3 179,00 ZAE 124,59 (TE 176,08 ZAC 65,83 ETC 256,96 CLP 90,R8

OLA 30,96 RAL 160,59 RAQ 658T,3 VEL 11,415 PTH 1,98 VHP 2,779 OPA 4.45 RAp 173,19 ECC 1,1468

L-| TIN( INJ LAT |NJ LONG INJ RT ASC ZNJ AZHTH IHJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

3698,16 -25,5T 147,25 |T,T4 71_91 11 55 23 3098.2 -2T.80 139.06

3027,17 -2$,SG 87,87 17,74 71,89 1_ 12 20 2427,2 -27,79 89.89

3896,16 -25.57 |47,25 17,74 71,91 11 55 23 3096,2 -27,80 139,06

$027,17 -25,56 97,87 17,74 71,89 15 12 20 2427,2 -27,79 89.69

2537,74 -33,87 81,58 18,75 83,72 |T 41 9 1937.7 -34.17 53.37

3233.59 -17,97 109,91 |4,13 60,42 14 9 52 2633.6 -21,77 102.85

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCUR_ ORBIT DETERMINATION ACCURACY

TOE .542R "IRA ._932 TCS-S.8?ST BAU .6772 SET 3G51.2 SCAI 352.3 $83 3549.5 ST 1079.2 SR 294.1 SS 1922.2

ROE .1517 RRA .0619 RCS .2382 FAU .98417 RRT -.0445 RRF -.0944 RTF .9654 CRT .9884 CRS ,.7929 CST -.8623

FOE 2.9558 FRA 6,32t5 FC-GO,5791BmP 18338 S(dl 36_9,9 R_3 ,0_10 R13 -,9654 LSA 2164,3 MSA 510.6 SSA 26.9

DOE ,5687 BRA .3990 8C3 5,GTST F_P 12338 SGI 3653,0 1_2 382,0 THA 179,75 EL1 1|17.7 EL2 43,0 ALF 15,10

LAUNCH DATE NOV 12 1964 FLIGHT TIME 310.00 ARRIVAL DATE SEP 18 1963

HELIOCENTRIC C_NIC OlSTJ_E (43.456 EARTH TO MARS

RL 148.06 LAL .00 LOt. 49.85 VL 3E.881 GAL -1,8_ A ZI. 88.13 HCA 118,57 SMA 186.17 ECC .20656 INC 1.8678 vl 30.094

RP 220.00 LAP -1.01 LOP 288.20 MP 88.81R GAP -8.74 AZlP 81.5T TAL 350.83 TAP 205.20 RCA 147.72 APO 224.63 V2 24.996

RC 272,134 _L 81,00 _P -,17 ZAL 100,04 ZAp 84,88 ETS 179,0_ ZA( 18_,39 ETE 178,15 ZAC 85.65 (TC 257,04 CLP 88,88

PLAN_TOCENTRIC _C

C3 8,929 VHL 2,988 DLA 30,81RAL 110,9S R_D GSGT,3 _(b tl,41i PTH 1_98 VHp 2,785 DPA 4,81 RAP 172.39 ECC 1,1470

LNCH AZI4TH LNCH TIN( L-I T|I4E INJ LAT INJ t.QNG gNJ RT ARC |NJ AZl4TH ZNJ TIN( F_ CST TIM INJ 2 LAT INJ 2 LONG

77,33 10 $9 13 3988,87 -15,43 141,50 18,0T 72,01 11 59 40 3086,9 -27,65 138.32

102,67 14 20 19 3038,85 -83,42 18,55 12,0_ 71,89 15 10.58 2436,9 -27.64 90,38

77.55 10 58 15 5689.8T -15.4} 141.50 1|.07 78.0t 11 59 40 3086.9 -27.65 138.32

102,97 14 20 19 303G,95 -85,41 9O,S8 |2,0_ 71,99 15 10 56 2436,9 -27,64 90.38

110.00 17 2 59 23_q1.12 -33.73 81.91 10.08 84.11 17 45 2 1929.1 -34.18 52.70

110.00 13 14 44 3248.60 -17.97 110.48 _4.38 G0.15 14 8 48 2642.6 -21.49 103.40

DIFFERENTIAL CCIU_CTION$ MID-COURSE EXECUTIGH ACCURACY ORBIT DETERMINATION ACCURACY

TO[ ,3641TRA .4T33 TC$-6,1t88 BAU ,740_ _;T 400!,2 _ 343,t S_3 3540,0 ST 1132,8 SR 302.3 SS 1987.3

RDE .1361RRA ,09_ RC3 .£$84 FAU .98288 RRT -.0_0| RRI r -.0883 RTF .9712 CRT .9830 CR$ -.7781CST -.8700

FOE 2.6144 FRA 9.3444 FC-80.39R8 BlIP 13801 _ 4017.8 Rt3 .C_33 R13 -.9718 LSA 2181.D NSA 515.2 $SA 2?.4

BOE .5853 BRA ,4773 BC3 6,2038 FSP 12208 SG1 4001,1 K1 388,$ THA 179,68 EL1 1171,0 EL2 53,6 ALF 14,75
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE NOV 12 1564

HELIOCENTRIC CONIC

RL 14R.Os LAL .OO

RP 219.62 LAP -1.04

RC 273.S29 GL 20.97

PLANETOCENTRIC CONIC

C3 8.942 VHL 2.990

LNCH AZMTH LNCH T|M[

77.80 1| 3 11

102.20 14 18 27

77.AD 11 3 11

102.20 14 18 27

110.00 17 7 24

110.00 13 13 24

FLIGHT TIME 312.00 ARRIVAL DATE SEP 20 1965

DISTANCE 699.532 EARTH TO MARS

LOL 49.85 YL 32.861 GAL -1.83 AZL 88.13 HCA 213.69 SMA 188.15 ECC .2065g INC 1.8669 vl 30,094

LOP 263.33 VP 22.263 GAP -5.94 AZP 91.55 TAL 350.43 TAP 204.12 RCA 147.70 APO 224.62 V2 25.027

GP -.1S ZAL 100.42 ZkP 88.90 ETS 179.04 ZkE 120.14 ETE 178.21 ZAC 65.48 ETC 257.13 CLP 86.90

DLA 30.63 RAL 181.34 RAO 8587.3 VEL 11.418 PTH 1.98 VHP 2.794 DPA 5.17 RAP 171.61 ECC 1.1472

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH IHJ TIME PO C$T TIN 1NJ 2 LAT INJ 2 LONG

3678.34 -25.29 145.86 18.43 72.11 12 4 27 3076.3 -27.50 137.49

3047.93 -25.28 99.33 18.42 72.10 15 9 15 2447.9 -27.49 91.16

3676.34 -25.29 145.66 16.43 72.11 12 4 27 3076.3 -27.50 137.49

3047.93 -25.28 99.33 18.42 72.10 15 9 15 2447.9 -27.49 91.16

2519.96 -33.79 61.21 20.44 84.52 17 49 24 1920.0 -34.16 51.98

3252.30 -17.54 111.01 14.65 60.07 14 7 37 2652.3 -21.18 103.99

_IFFERENTIAL CORRECTIONS

TOE .5830 'tRA .5551 TC3-G.TZSW BAU .8046

ROE .1605 RRA .0655 RC3 .2683 FAU .81939

FOE 2.6887 FRA 8.3678 FC-59.9875 BSAP 14838

BOE .6047 BRA .5587 BC3 6.7306 FSP 12081

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4353.8 $GR 374.1 SG3 3520.2 ST 1183.1 SR 310.5 SS 1853.4

RRT -.0751 RRF -.0980 RTF .9755 CRT .9734 CRS -.7619 CST -.8760

4369.7 R23 .0243 R13 -.9756 LSA 2158.7 NS_ 520.0 SSA 28.0

S4;1 4353.7 9G2 373.0 THA 179.63 ELI 1221.4 EL2 65.0 ALF 14.42

LAUNCH DATE NOV 12 1964 FLIGHT TIME 314.00

HELIOCENTRIC _IC

RL 148.06 LAL .DO

IF 219.25 LAP -1.07

RC 274.906 GL 20.94

PLANETOCENTRIC CONIC

C3 8.959 VNL 2.993

LNCH AZNTH LNCH TIME

78.33 11 8 42

101.67 14 16 13

76.33 11 0 42

101.$7 14 16 13

110.00 17 12 4

110.00 13 12 2

ARRIVAL DATE SEP 22 1965

DISTANCE 703.615 EARTH TO MARS

LOt. 49.65 VL 32.661 GAL -1.67 AZL 88.13 HCA 214.82 SMA 186.i5 ECC .20634 INC 1.8663 vl 30.094

LOP 264.45 VP 22.309 GAP -8.14 A21P 91.53 TAL 350.22 TAP 205.03 RCA 147.69 Also 224.62 v2 25.067

GP -.19 ZAL t00.82 ZkP 84.93 ETS 179.06 ZA( 117.94 ETE 178.27 ZAC 85.31 ETC 257.21 CLP 84.95

DLA 30.44 RAL 161.75 RAO 6587.3 VEL 11.417 PTH 1.98 VHP 2.806 DPA 5.51

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

3364.40 -25.13 144,71 18.81 72.23 12 9 47 3064.4

3090.58 -25.12 100.22 18.81 72.22 15 7 14 2460.6

3664.40 -_5.15 144.71 18.81 72.23 12 9 47 3064.4

3060.59 -25.12 100.22 18.81 72.22 15 T 14 2460.6

2510.34 -33.85 80.46 20.83 84.96 17 53 54 1910.3

3_.85 -18.98 111.60 14.94 59.88 14 6 24 2662.6

DIFFERENTIAL C(:RR(CTIONS MID-COURSE ExECUTION ACCURACY

11)E .9012 IRA .8403 TC3-7.240Q BAU .8378 SGT 4704.1 ST_ 384.9 863 3491.0

ROE .1650 flRA .0644 RC3 .2794 FAU .81379 flRT -.0874 RRF -.1107 RTF .9789

FOE 2.5379 FflA 8.3977 FC-59.3154 9SP 16103 868 4719.6 R23 .0247 R13 -.9769

BOE .$234 8RA .6435 BC3 7.2454 FSP 11957 861 4704.2 $62 383.4 THA 179.59

RAp 170.85 ECC 1.1474

INJ 2 LAT %NJ 2 LONG

-27.32 136.55

-27.31 92.06

-27.32 136.55

-27,31 92.06

-34.18 51.23

-20.86 104.62

ORBIT DETERMINATION ACCURACY

ST 1234.2 SR 318.7 SS 1823.9

CRT .9687 CRS -.7452 CST -.8812

LSA 2162.2 NSA 524.9 SSA 28.4

EL1 |272.3 EL2 76.7 ALF 14.10

LAUNCH DATE NOV 12 1964 FLIGHT TIME 316.00 ARRIVAL DATE SEP 24 1965

DISTANCE 707.705 EARTH TO MARS

-1.71 AZL 88.13 HCA 215.95 SNA 186.15 ECC .20672 INC 1.8656 vl

V2

CLP

N[LIOCENTRIC CONIC

RL 148.06 LAb ,00 LOL 49.65 Vb 32.861GAL 30.094

NP 216.69 LAP -1.10 LOP 265.58 VP 22.354 GAP -6.34 AZP 91.51 TAL 344.99 TAp 205.93 RCA 147.67 APO 224.63 25.106

RC 276.266 GL 20.91GP -.15 ZAL 101.25 ZAP 83.02 ETS ITS.OR ZkE 115.76 (TE 178.53 ZAC 85.15 ETC 257.30 83.02

PLANETOCENTRIC CONIC

CS 8.979 VHL 2.996 DLA 30.24 RAL 162.19 RAD 6567.3 VEL 11.416 pTH 1.98 VHp 2.822 DpA 5.64 RAp 170.12 ECC 1.1478

LNCH AZMTH _NCH T|HE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T_H |NJ 2 LAT |NJ 2 LONG

78.93 11 14 51 3650.86 -24.96 143.64 19.22 72.35 12 15 42 3050.9 -27.14 135.48

lOl.OT 14 13 34 3075.01 -24.95 101.24 19.22 72.34 15 4 49 2475,0 -27.13 93.09

78.g_ 11 14 51 3650.86 -_4.96 143.64 19.22 72.35 12 15 42 3050.9 -27.14 135.48

101.07 14 13 34 3075.01 -24.g5 101.24 19.22 72.34 15 4 49 2475.0 -27.13 93.09

110.00 17 17 O 2500.24 -33.91 59.68 21.24 85.42 17 58 40 1900.2 -34,17 50.44

110.00 13 10 58 3273.62 -18.61 112.23 15.26 59.68 14 5 10 2675.6 -20.51 105.28

DIFFERENTIAL CORRECTIONS

TOE .6164 TRA .7275 TC3-7.7496 BAU .9310

ROE .1694 RRA .0653 RC3 .2919 FAU .60712

FDE 2.4369 FRA 8.4167 FC-58.5389 BSP 17345

BOE .6393 8RA .7305 BC3 7.7553 FSP 11802

LAUNCN DATE NOV t2 1g64

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 218.52 LAP -1.12

RC 277.609 GL 20.67

PLAN[TOCENTRIC CONIC

C3 9.004 VHL 3.001

INCH AZMTH LNCH TIME

79.60 11 21 47

100.40 14 10 21

79.60 11 21 47

100.40 14 10 21

110.00 17 22 10

110.00 13 9 8

DIFFERENTIAL CORRECTIONS

TOE .6298 TRA .8173 TC3-8.2497 BAU .9937

ROE .1739 RRA .0463 RC3 .3038 FAU .59897

FOE 2.3022 FRA 8.4195 FC-37.5937 BSP 18579

BOE .6534 BRA .8200 BC3 8.2553 FSP 11631

NIO-COURSE EXECUTI(3M ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5055.0 S_ 395.5 SG3 3455.4 ST 1281.4 SR 326.9 SS 1792.9

RRT -.099Q RRF -.1223 flTF .9815 CRT .9598 CRS -.7269 CST -.6853

S_ 5070.4 R23 .0246 R13 -.9815 LSA 2163.7 HSA 529.6 SSA 28.9

8G1 5055.1 862 393.6 THA 179.55 EL1 1319.4 EL2 89.1 ALF 13.82

FLIGHT TIME 316.00 ARRIVAL DATE SEP 26 1965

DISTANCE 711.804 EARTH- TO MARS

LOt. 49.65 VL 32.861 GAL -1.75 AZL 88.13 HCA 217.08 SNA 186.15 ECC .20683 INC 1.8649 vl 30.094

LOP 266.71 VP 22.399 GAP -6.55 AZlP 91.49 TAL 349.74 TAP 206.82 RCA 147.65 APO 224.65 V2 25.148

GP -.15 ZAL 101.71 ZAP 81.11 ET8 179.09 ZId[ 113.61 ETE 176.39 ZAC 85.00 ETC 257.38 CLP 81.11

DLA 30.02 RAL 162.65 RAD 8587.3 VEL 11.419 PTH 1.98 VHP 2.840 DpA 6.16 RAp 169.41ECC 1.1482

L-I TIME INJ tAT INJ I._G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3635.23 -24.YT 142.41 19.66 72.48 12"22 22 3035.2 -26.93 134.26

3091.69 -24.76 102.42 19.66 72.47 15 I 52 2491.7 -26.93 94.27

3635.23 -24.77 142.41 19.66 72.48 12 22 22 3035.2 -26.93 134.26

3091.69 °24.76 102.42 19.66 72.47 15 I 52 2491.7 -26.93 94.27

2489.72 -33.97 $8.96 21.67 85.90 18 3 39 1889.7 -34.16 49.62

3285.19 -16.21 112.89 15.60 59.48 14 3 53 2665.2 -20.14 105.97

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT §404.2 !_ 406.0 SG3 341t.1 ST 1326.9 SR 334.9 SS 1759.6

RRT -.1093 RRF -.1327 RTF .9836 CRT .g4g9 CRS -.7070 CST -.8883

S_ 5419.4 R23 .0247 R13 -.9837 LSA 2163.8 HSA 534.7 SSA 29.3

SGI 5404.4 8G2 403.6 THA 179.53 ELI 1364.7 EL2 101,7 ALF 13.56

998



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CO_IC

RL 148.06 LAL .DO LOL 49.65 VL 32.861 GAL

RP 218.16 LAp -1.15 LOP 267.85 VP 22.445 GAp -6.72 AZP 91.46 TAL 349.48 TAp 207.70 RCA 147.83 V2 25.188

RC 278.933 GL 20.85 GP -.14 ZAL 102.19 ZAP 79.24 ETS 179.11 ZAE 111.49 ETE 178.44 ZAC 84.85 CLP 79._4

PLANETOCENTRIC CONIC

C3 9.082 VHL 3.005 DLA 29.78 RAL 163.14 RAD 6567.3 VEL 11.420 PTH 1.98 VHp 2_8610pA 6.46 RAP 168.74 ECC 1.1486

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

80.36 11 29 31 3617.35 -24.57 141.01 20.13 72.62 12 29 48 3017.3 -26.72 112.87

99.64 14 6 30 3110.80 -24.56 103.77 20.13 72.61 14 58 21 2510.8 -26.71 95.64

100.O0 14 30 53 3032.87 -25.98 98.44 20.59 74.67 15 21 26 2432.9 -27.85 90.15

IOO.OO 13 47 49 5170.51 -25.17 107.70 19.82 70.57 14 40 39 2570.5 -25.61 99.75

110.00 17 27 33 2478.80 -34.02 58.01 22.13 88.40 18 9 52 1878.8 -34.14 48.77

110.00 13 7 $8 3297.34 -15.79 113.58 15.96 59.28 14 2 35 2697.3 -19.75 106.69

FLIGHT TIME 320.00 ARRIVAL DATE SEp 28 1965

DISTANCE 715.910 EARTH TO NARS

-1.80 AZL 88.14 HCA 218.22 SMA 186.16 ECC .20696 ]NC 1.8643 vl 30.094

Apo 224.68

ETC 257.47

DIFFERENTIAL CORRECTIONS

TOE .6405 TRA .9094 TC3-8.7362 BAU 1.0556

RDE .1784 RRA .0674 RC3 .3150 FAU .58978

FOE 2.1583 FRA 8.4141 FC-56.5298 BSP 19796

BOG .6648 8RA .9119 8C3 8.7419 F_P 11442

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 217.80 LAp -1.18

RC 280.240 GL 20.78

PLANETOCENTRIC CONIC

CS 9.068 VHL 3.011

LNCN AZNTH LNCH TIME

81.24 11 38 22

98.76 14 I 44

100.00 14 50 21

100.00 13 32 26

110.00 17 33 10

110.00 13 6 6

NID-CCeOR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5749.4 9GR 416.4 SG3 3360.8 ST 1369.2 SR 343.0 SS 1725.3

RRT -.1184 RRF -.1420 RTF .9854 CRT .9389 CRS -.6849 CST -.8902

SGB 5784.5 R23 .0249 RI3 -.9854 LSA 2162.4 MSA 540.4 SSA 29.7

SGI 5749.6 SG2 413.5 THA 179.51 ELI 1496.8 EL2 114.9 ALF 13.32

FLIGHT TIME 322.00

DISTANCE 720.023 EARTH TO MARS

LOt. 49.65 VL 32.882 GAL -1.85 AZL 88.14 HCA 219.36 S_IA 186.17 ECC .20713 INC 1.8638 vl 30.094

LOP 268.98 VP 22.490 GAP -8.90 AZP 81.44 TAL 349.21 TAp 208.57 RCA 147.61 APO 224.73 V2 25.228

GP -.14 ZAL 102.70 ZAP 77.40 ET$ 179.13 ZAE 109.39 ETE 178.49 ZAC 84.72 ETC 257.55 CLP 77.40

DLA 29.53 RAt. 193,85 RAO 6§87.3 VI[L 11.422 PTH 1.98 VHP 2.885 DpA 6.75 RAp 168.09

L-I TIME INJ LAT |NJ I._G |HJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

3596.25 -24.38 139.$7 ZO.8Z 72.76 12 38 18 2996.3 -26.49

3133.31 -24.35 105.36 20.62 72.75 14 53 57 2533.3 -Z6.48

2977.72 -26.91 94.61 21.40 76.48 15 39 59 2377.7 -28.51

3227.07 -21.84 111.37 19.68 69.07 14 26 13 2627.1 -24.49

2467.52 -34.08 57.13 22.61 66.92 18 14 17 1867.5 -34.11

3310.04 -1§.35 114.30 |6.3§ 59.07 14 1 16 2710.0 -19.33

DIFFERENTIAL CCRRECTIONS

TOE .6489 TRA 1.0043 TC3-9.2078 BAU 1.1168

ROE .1829 RRA .0685 RC3 .3259 FAU .57939

FOE 2.0152 FRA 8.4037 FC-55.3273 BSP 2|008

60E .6741 BRA 1.0066 BC3 9.2130 FSP 11244

MID-COURSE EXECUTION ACCURACY

SGT 6090.2 8GR 4£6.6 SG3 3304.2

RRT -.1285 RNF -.1498 flTF .9868

SGB 8105,1 R23 .0247 R13 -.9868

SGI 9090.4 882 423.2 THA 179.49

ARRIVAL DATE SEP 30 1965

ECC 1.1492

INJ 2 LONG

131.25

97.24

86.17

103.58

47.89

107.45

ORBIT DETERMINATION ACCURACY

ST 1409.4 8R 351.0 SS 1692.6

CRT .9266 CRS -.6615 CST -.8918

LSA 2162.3 MSA 546.0 SSA 30.0

EL1 1446.8 EL2 128.6 ALF 13.10

LAUNCH DATE NOV 12 1964 FLIGHT TIME 324.00 ARRIVAL DATE OCT 2 1965

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 217.44 LAp -1.21

RC 281.526 GL 20.73

PLANETOCENTR|C CONIC

C3 9.103 VHL 3.017

LNCH AZNTH LNCH TIME

82.26 11 48 38

97.72 13 95 44

100.00 15 4 51

100.00 15 22 12

110.00 17 38 59

110.00 13 4 34

DISTANCE 724.144 EARTH TO MARS

LOL 49.65 VL 32.863 GAL -1.90 AZL 88.14 HCA 220.50 SMA 186.18 ECC .20732 INC 1.8633 vl 30.09A

LOP 270.14 VP 22.536 GAP -7.09 AZP 91.42 TAL 348.92 TAp 209.43 RCA 147.58 Apo I 224.78 V2 25.268

GP -.13 ZAL 103.24 2AP 75.60 ET9 179.14 ZAE 107.33 ETE 178.55 ZAC 84.59 ETC 257.63 CLP 75.60

DLA 29.27 RAL 184.19 RAD 6567.3 VEL 11.423 PTH 1.98 VHP 2.912 OpA 7.02 RAP 167.49 ECC 1.1A98

L-I TIME ]NJ LAT IHJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3570.99 -24.13 137.43 21.14 72.92 12 48 9 2971.0 -26.24 129.31

3160.18 -24.12 107.27 21.14 72.90 t4 48 24 2560.2 -26.23 99.16

2938.66 -27.51 91.88 22.12 77.81 15 53 50 2338.7 -28.91 83.33

3267.74 -20.83 113.97 19.88 88.06 14 18 40 2667.7 -23.62 106.29

2455.89 -34.10 56.23 25.12 87.46 18 19 55 1855.9 -34.08 46.98

3323.28 -14.88 115.04 16.76 58.87 13 59 57 2723.3 -18.90 108.23

DIFFERENTIAL CORRECTION6 MID-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

TDE .8340 TRA 1.1012 TC3-9.6646 9AU 1.1769 SGT 8426.6 8GR 436.6 SG3 3243.8 ST 1445.7 8R 358.9 S8 1657.7

ROE .1874 RRA .0697 RC3 .3334 FAU ._6841 RRT -.1538 RflF -.1573 RTF .9879 CRT .9130 CRS -.6346 CST -.8919

FOE 1.8608 FRA 8.8835 FC-34.0366 BSIP 22187 _ 8441.4 R23 .0249 R13 -.9880 LSA 2158.6 MSA 553.2 SSA 30.2

BOG .6808 BRA 1.1034 BC3 9.6703 FSP 11017 SGi 6466.8 862 432.7 THA 179.48 EL1 1482.7 EL2 142.8 ALF 12.89

LAUNCN DATE NOV 12 1964 FLIGHT TIME 326.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 217.09 LAp -1.24

RC 282.801 GL 20.67

PLANETOCENTR|C CONIC

C3 9.146 VHL 3.024

LNCH AZMTH LNCH TIME

83.54 12 0 34

96.46 t3 47 33

100.00 15 17 31

100.00 13 13 59

110.00 17 44 39

110.00 13 3 0

DISTANCE 728.272 EARTH TO MARS

LOt. 49.65 VL 32.864 GAL -1.95 AZL 88.14 HCA 221.65 SNA 186.20 ECC .20734 INC 1.8627 Vl 30.094

LOP 2?1.29 VP 22.581 GAP -7.26 AZP 91.39 TAL 348.62 TAP 210.27 RCA 147.33 APO 224.84 V2 25.307

6P -.13 ZAL 103.80 ZAP 73.83 ETS 179.16 ZAE 103.31 ETE 178.59 ZAC 84.47 ETC 257.70 CLP 73.83

DLA 28.99 RAL 164.75 RAO 6567.3 VEL 11.425 PTH 1.98 VHP 2.941 OpA 7.27

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

3539.39 -23.89 135.03 21.69 73.07 12 59 53 2939.6

3193.38 -23.88 109.64 21.69 73.06 14 41 8 2593.4

2905.73 -27.96 69.51 22.82 78.96 16 5 57 2303.7

3302.47 -19.93 116.16 20.15 67.25 14 9 1 2702.3

2443.94 -34.15 33.30 25.64 86.01 18 23 43 1843.9

3337.03 -14.40 115.81 17.20 38.66 13 58 37 2737.0

DIFFERENTIAL CORRECTIONS

TOE .6560 TRA 1.2010 TC-10.1037 8AU 1.2364

RDE .1920 RRA .0709 RC3 .3447 FAU .53819

FOE 1.7035 FRA 8.3494 FC-52.6494 B_P 23345

BDE .6835 BRA 1.2031 0C310.1116 FSP 10783

MID-C_R�E EXECUTION ACCURACY

5GT 6758.1SGR 446.3 963 3176.3

RRT -.1402 RRF -.1839 RTF .9889

SSB 6772.8 R23 .0249 R13 -.9889

SGI 6738.4 9GZ 442.0 THA 179.47

RAp 166.92 ECC 1.1505

INJ 2 LAT INJ 2 LONG

-25.98 126.93

-23.97 101.54

-29.19 80.93

-22.84 108.57

-34.03 46.05

-18.44 109.03

ORBIT DETERMINATION ACCURACY

ST 1478.9 8R 366.7 SS 1622.4

CRT .8977 CRS -.6056 CST -.8917

LSA 2153.9 MSA 560.2 SSA 30.4

ELl 1515.5 EL2 157.7 ALF 12.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH 0AT( NOV 12 1964 FLIGHT TIME 328.00 ARRIVAL OAT( OCT S 19E5

DISTANCE 732.407 EARTH TO MARS

32.865 GAL -2.00 AZL 88.14 HCA 222.80 SMA 180.22 (CC .20779 INC 1.8622 Vl 30.094
V8 25.346

HELIOCENTRIC CONIC

RL 148.06 LAL .00 LOL 49.G5 VL

RP 216.74 LAP -1.27 LOP 2?2.44 VP 22.627 GAP -7.44 AZP 91.37 TAL 348.30 TAP 211.11RCA 147.53 APO 224.91

RC 264.057 GL 20.61 ;p -.13 ZAL 104.59 ZAP 72.10 ET8 179.17 ZAE 103.32 ETE 178.64 ZAC 84.36 ETC 257.77 CLP 72.10

PLANETOCENT91C CONIC

C3 9.194 VHL 3.052 OLA 28.09 RAL 165,33 RAO 8567.3 VEL 11.42T PTH 1.98 VHP 2.973 OPA 7.51 RAP 169.38 ECC 1.1515

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IMJ LONG INJ RT ASC |NJ AZ14TM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

85.19 12 16 41 3497.11 -23.63 131.82 22.26 73.24 13 14 58 2897.1 -25.70 123.73

94.81 15 36 45 3237.87 -23.62 112.83 22.26 73.22 14 50 43 2637.9 -25.69 104.74

100.00 15 29 11 2876.23 -28.32 87.40 23.50 80.02 18 17 8 2278.2 -29.41 78.76

100.00 13 6 56 3333.88 -19.09 118.12 20.48 66.55 14 2 30 2734.0 -22.10 110.62

110.00 17 $1 11 2431.89 -34.16 54.34 24.19 88.57 18 31 42 1831.7 -53.98 45.10

110.00 13 1 28 3351.29 -13.89 118.81 17.66 58.45 13 57 17 2751.3 -17.96 109.86

DIFFERENTIAL CQRRECTION8 MID-COURSE EX(CUTI(_4 ACCURACY ORBIT DETERMINATION ACCURACY

TD( .6552 TRA 1.3035 TC-10.5262 8AU 1.2945 SET 7082.9 _ 458.1 SG3 3|05.3 ST 1509.7 SR 374.5 SS 1589.2

ROE .1966 RRA .0721 tiCS .$533 FAU .54356 RRT -.1459 RRF -.1696 RTF .9898 CRT .8809 CRS -.5748 CST -.8914

FOE 1.5499 FRA 8.3097 FC_$1.1688 8SP 24487 $08 7097.3 R23 .0249 R|3 -.9898 LEA 2150,0 MSA 567.0 SEA 50.6

DOE .6841 8flA 1.3055 BC310.5322 FSP 10532 SG1 7082.9 SG2 451.2 THA 179.46 EL1 1545.8 EL2 173.1 ALF 12.49

LAUNCH OATS NOV 12 1964 FLIGkrT TIME 330.00 ARRIVAL OATS OCT 8 1965

HELIOCENTRIC CONIC DISTANCE 736.549 EARTH TO MARS

RL 148.06 LAL .00 LOL 49.85 VL $2.868 GAL -2.08 AZL 88.14 HCA 223.96 SHA 188.25 ECC .20806 INC 1.8917 V1 30.094

tip 216.39 LAP -1.29 LOP 273.59 VP 22.672 GAP -T.81 AZP 91.34 TAL 347.97 TAP 211.93 RCA 147.50 APO 22_.00 VZ 25.385

RC 289.296 GL 20.54 _ -.12 ZAL 105.00 ZAP 70.41 ET8 t79.18 2AE 101.36 ST( 178.69 ZAC 84.26 ETC 257.84 CLP 70.41

PLAN(TOCENTRIC CONIC

C3 9.247 VHL 3,0410LA 28.38 RAL 165.93 RAID 9567.3 VEL 11.430 PTH 1.98 VHP 3.008 OpA 7.72 RAP 165.89 ECC 1.1522

LNCH AZMTH LNCH TINS L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ _ LONG

98.08 12 43 5 3420.66 -23.36 128.13 22.86 73.41 13 40 4 21_20.7 -25.41 116.05

91.92 13 15 11 $318.$5 -23.35 118.51 22.88 73.40 14 10 27 2716.6 -25.40 110.43

100.00 15 40 15 2848.93 -28.83 85.43 24.19 81.01 18 87 44 2249.0 -29.58 76.75

100.00 13 0 40 3383.50 -18.28 119.94 20.85 65.93 13 56 44 2763.5 -21.38 112.51

110.00 17 57 35 2419.18 -34.17 53.38 24.73 88.15 18 37 52 1819.2 -33.91 44.13

110.00 12 59 52 3366.03 -13.36 117.42 18.14 58.24 13 55 58 2766.0 -17.47 110.71

DIFF2RENT|AL CCRRECT|ON8 MID-COURSE EXECUTIQN ACCURACY oRBIT DETERMINATION ACCURACY

TOE .6503 TRA 1.4078 TC-10.9313 BAU 1.3520 S6T 7401.6 _eR 465.6 _F3 3031.0 ST 1535.9 $R 382.2 SS 1554.5

ROE .2013 RflA ,0754 tiC3 .3813 FAU .53006 flRT -.1316 RRF -.1753 RTF .9904 CRT .8620 CRS -.5386 CST -.8899

FDE 1.3847 FRA 6.2587 FC-49.6311BSP 25577 SCAB 7418.3 R23 .0249 R13 -.9905 LSA 2142.3 MSA 575.5 $SA 30.7

BD( .9807 BRA 1.4095 6C310.9373 FSP 10287 9Gt 7402.0 _ 460.2 THA 179.45 EL1 1571.4 ELZ 188.4 ALF 12.29

LAUNCH 0ATE NOV 12 1964
FLIGHT TIM( 332.00 ARRIVAL OAT[ OCT 10 1965

HELIOCENTRIC CONIC DISTANCE 740.697 EARTH TO MARS

49.65 VL 52,868 GAL -2.12 AZL 88.14 HCA 225.12 SMA 186.27 ECC .2083G INC 1.8812 vl 30.094

APO 225.09 V2 25.425

ETC 25_.90 CLP 68.76

RL 148.00 LAL .00 LOL

RP 216.05 LAP -I.52 LOP 274.75 VP 22.718 GAP -7.78 AZP 91.31 TAL 347.82 TAp 212.74 RCA 147.46

RC 285.520 GL 20,47 GP -.12 ZAL 105.64 ZAP 68.76 (79 179.19 ZAE 99.45 ETE 178.73 ZAC 84.16

PLANETOCENTRIC CONIC

CS 9.305 VHL 3.050 OLA 28.05 RAL 166.55 RAO 6567.3 VEL 11.438 PTH 1.98 VHP 3.045 OPA 7.92 RAP 165.44 (CC 1.1531

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT [NJ Z LONG

90.00 13 35 48 3258.75 -25.24 114.83 24.12 76.7| 14 30 7 2658.7 -26.82 100.52

90.00 12 27 23 5480.92 -20.93 129.68 22.74 70.49 13 25 24 2880.9 -25.41 121.88

100.00 15 50 54 2823.23 -28.69 83.56 24.89 81.96 16 37 57 2223.2 -29.70 74.85

100.00 12 54 59 $391.67 -17.49 121.66 21.26 65.36 13 51 30 2791.7 -20.67 114.30

110.00 18 4 4 2406.42 -34.18 52.37 25.34 89.74 18 44 11 1806.4 -33.84 43.14

110.00 12 58 18 3381.25 -12.82

DIFFERENTIAL CCRRECTIQN8

TOE .6431 TRA 1.5159 TC-11.3117 BAU 1.4079

ROE .2060 flRA .0747 RC5 .3987 FAU .51029

FOE 1.2248 FRA 8.2047 FC-48.0355 BSP 26668

8DE .6752 BRA 1.5177 BC311.3177 FSP 9997

118.26 18.65 58.04 13 54 39

MIO-COURS( EXECUTION ACCURACY

SET 7713.1 8GR 474.9 8GS 2954.1

RRT -.1562 RRF -.1802 RTF .9910

SGB 7727.7 R23 .0251 913 -.9910

SGt 7713.5 802 469.0 THA 179.45

LAUNCH DATE NOV 12 1984 FLIGHT TIM( 334.00

HELIOCENTRIC COLIC DISTANCE 744,849

RL 148.06 LAb .00 LOL 49.85 VL 32.870 GAL -2.19 AZL 88.14 MCA

RP 215.71 LAP -1.34 LOP 275.92 VP 22.763 GAP -7.95 AZP 91.29 TAt.

RC 287.729 GL 20.39 GP -.11ZAL 106.31 ZAP 87.15 ETS 179.21ZAE

PLAN[TOCENTflIC CON|C

C3 9.370 VHL 3.0610LA 27.70 RAL 167.19 RAO 6567.3 VEL 11.435 pTH

LNCH AZMTN LNCH TIME b-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 13 55 52 3202.93 -26.05 110.95 25.03 78.49

90.00 12 12 28 3539.44 -19.56 133.42 22.98 69.11

100.00 16 I 18 2798.59 -29.11 61.76 25.59 82.69

100.00 12 49 43 3419.01 -16.71 125.31 21.71 64.85

110.00 18 10 47 2393.39 -34.18 51.35 25.95 90.34

110.00 12 56 44 3396.97 -12.25 119.13 19.19 57.83

DIFFERENTIAL CCRRECTZONS MID-COURSE EXECUTION ACCURACY

TOE .6467 TRA 1.6419 TC-11.6141BAU 1.4556 SGT 8004.3 SGR 483,5 SG3 2865.0

ROE .2106 RRA .0759 RC3 .3749 FAU .49750 RRT -.1544 RRF -.1753 RTF .9914

FOE 1.1574 FRA 8.2522 FC-45.9688 BSP 28091 808 8018.9 923 .0220 R13 -.9914

00[ .6801BRA 1.6437 BC511.6202 FSP 9908 8G1 8004.7 SG2 477.7 THA 179.46

226.28 SMA 186.31 ECC .20869

347.26 TAP 213.55 RCA 147.43

97.58 ETE 178.77 ZAC 84.08

1.98 VHP 3.084 DpA 8.10

INJ TIME PO CST TIM

14 49 15 2602.9

13 11 27 2939.4

16 47 57 2198.6

13 46 42 2819_.0

18 50 40 1793.4

13 53 21 2797.0

2781.2 -16.95 111.59

ORBIT DETERMINATION ACCURACY

ST 1561.6 SR 389.8 99 1522.8

CRT .8411 CRS -.5025 CST -.8884

LSA 2137.1 MSA 584.2 SSA 30.8

EL1 1596.2 EL2 206.3 ALF 12.06

ARRIVAL DATE OCT 12 1965

EARTH TO MARS

INC 1.8608 Vl 50.094

APO 225.19 V2 25.461

ETC 257.96 CLP 67.15

RAP 165.05 ECC 1.1542

INJ Z LAX INJ 2 LONG

-27.58 102.53

-22.23 125.76

-29.79 73.02

-19.96 116.02

-33.7G 42.13

-16.41 112.49

ORBIT DETERMINATION ACCURACY

ST 1611.0 SR 397.2 SS 1523.0

CRT .8218 Cfl8 -.4844 CST -.8949

LSA 2175.3 MSA 582.7 SSA 31.0

ELI 1644.3 ELI 221.7 ALF 11.67
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH 0A1[ liCV 12 1964

HELIOCENTRIC-CONIC

RL 148.96 LAL .00

RP 215.38 LAp -1.37

RC 266.924 ;L 20.31

PLANETOCENTRIC CONIC

C3 9.440 VHL 3.072

LNCH AZMTH LNCH TIME

90.00 14 11 53

g0.00 12 1 43

100.00 16 11 27

100.00 12 44 50

110.00 18 17 35

110.00 12 55 11

FLIGHT TIM( 336.00 ARRIVAL DATE OCT 14 lgS5

DISTANCE 749.012

LOL 49.65 VL 32.872 GAL -2.26 AZL 88.I4 HCA

LOP 277.08 VP 22.808 GAP -8.11 AZP 91.28 TAL

GP -.11 ZAL 106.99 ZAP 85.58 ETS 179.21 ZAE

EARTH TO MARS

227.45 SMA 186.34 ECC .20905 iNC 1.8603 Vl $0.094

346.89 TAp 214.34 RCA 147.39 APO 225.30 V2 25.498

95.74 ETE 178.81 ZAC 84.01 ETC 258.01 CLP 65.58

DLA 27.34 RAL 167.85 RAD 6567.3 VEL 11.438 PTH 1.98 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

3160.59 -26.59 107.95 25.87 79.90 15 4 33

3584.90 -16.43 156.28 23.34 68.11 13 1 28

2774.97 -29.30 60.03 26.31 83.?8 16 57 42

3445.56 -15.93 124.90 22.19 64.37 13 42 16

2380.21 -34.17 50.32 26.57 90.95 18 57 16

3415.08 -11.86 120.01 19.75 57.84 13 52 4

01FFERENTIAL C_RRECTIONS

TOE .6263 TRA 1.7489 TC-11.9764 BAU 1.5123

ROE .2154 RRA .0773 RC3 .3813 FAU .48511

FOE .959? FRA 8.122f FC_44.4885 BSP 28868

BOE .6623 BRA 1.7506 6C311.$864 FSP 9540

LAUNCH DATE NOV lZ 1964

HELIOCENTRIC CONIC

RL _40.06 L_L .00 LOL 49.65 VL 32.874 GAL

RP 215.05 LAP -1.40 LOP E78o25 _P 22o85R G_P

RC 290.105 GL 20.22 GP -.11 ZAL 107.71 ZAP

PLANETOCENTflIC CONIC

C3 9.517 VHL 3.085

LMCH AZWJn LNCH TIM(

90.00 14 ES 5

90.00 11 52 55

100.00 16 21 26

100.00 12 40 18

110.00 18 24 3S

110.00 12 93 31)

DIFFERENTIAL CCiUIIECTION8

TOE .6035 TRA 1.880F TC-12.$089 BAU 1.5689

ROE .2205 RNA .OT8T RC3 .3872 FAU .47177

FDE .7758 FRA 8.0RE1 FC-42.8145 884P 29853

BOE .6424 8flA 1.8_3 6C$1Z.3190 FSP 9201

RIO-COURSE [XI[CUTION ACCURACY

SGT 8307.0 SGR 492,9 $G3 2788.1

RRT -.I612 RRF -.1837 RTF .9919

SG8 8581.8 R25 .0238 Rt3 -.9919

SG1 3507.4 SG2 488.1 THA 1?9.45

3.126 DPA 8.26 RAP 164.65 ECC 1.1554

PC) CST TIM INJ 2 hAT INJ Z LONG

2560.4 -27.72 99.47

2984.9 -21.24 128.73

2175.0 -29.65 71.27

2845.6 -19.25 117.68

1780.Z -33.66 41.11

2813.1 -15.65 113.41

ORBIT DETERMINATION ACCURACY

ST 1620.5 SR 40_.7 SS 1480.Z

CRT .7948 CRS -.4338 CST -.8901

LSA 2150.6 MDA 595.5 SSA 30.9

ELI 1852.8 ELE 240.8 ALF 11.47

FLIGHT TINE 338.00 ARRIVAL DATE OCT 16 1965

DISTANCE 755.181 EARTH TO MARS

-2.33 AZL 88.14 14CA 228.62 Sl4A 186.38 ECC .20944 IN(: 1.6599 vl 30.094

-8.27 AZP 91.23 TAL 348.50 TAP 215.12 RCA 147.35 APO 225.42 V2 25.535

84.95 ET8 179.22 2AlE 93.84 ETE 178.85 ZAC 83.94 ETC 258.06 CLP 64.05

DLA 28.97 RAL 158.53 RAO 8587.3 V[L 11.441 PTH 1.28 VHp

L-I TIN( INJ bAT INJ t,GNG INJ RT AK INJ AZMTH INJ TIME

3123.91 027.00 105.36 26._1_8 81.14 15 18 9

3624.57 -17.40 138.74 23,78 87.31 12 53 20

2752.08 -29.45 78.34 27.03 84.85 17 ? 18

3471.88 -15.18 128.4S 22.70 83.92 13 38 7

2388.85 -34.15 49.28 27.21 91.57 19 5 59

34n.63 -11.08 120.91 Z0.33 57°45 13 50 48

NID-COUIII[ EvlrCUTIGN ACCURACY

2ST BGO0.§ _ 501.3 SG3 2708.4

RRT -.1370RRi r -.1908 RTF .9923

SSB 8615.1 R23 .0248 R13 -.9923

&GI 8600.2 162 494.3 THA 179,44

3.189 DPA 8.41 RAP 164.32 ECC 1.1566

PO CST TIM INJ 2 LAT INJ 2 LONG

2523.9 -27.95 96.82

3024.6 -20133 131,29

2152.1 -29.88 69.57

2871.? -18.84 119.29

1786.8 -33.56 40.08

2829.6 -15.27 114.84

ORBIT DETERMINATION ACCURACY

87 1831.3 M 412.1 $S 1445.0

CRT .7847 CR$ -.5812 CST -.8858

LSA 2132.6 MBA 608.5 SSA 30.7

EL| 1462.2 EL2 260.8 ALF 11.21

LAUNCH DATE NOV 12 1964

HE[IOCEMTRIC CONIC

RL 148.06 LAL .00

RP 214.72 LAp -1.42

RC 291.272 GL 20.12

PLANI[TOCENTRIC CONIC

C3 9.601 VHL 3.099

LNCH AZMTH LNCH TIME

90.00 14 39 14

90.00 11 45 20

100.00 16 31 19

1OO.00 12 35 56

110.00 18 31 37

110.00 12 52 7

PLIGHT TIN( 340.00 ARRIVAL DATE OCT 18 1965

DISTANCE 757.355 EARTH TO MARS

LOt. 49.65 VL 32.877 GAL -2.40 AZL 88.14 HCA 229.79 SMA 186.43 EEC .20986 INC 1.8595 Vl 50.094

LOP 279.43 VP 22.897 GAP -8.43 AZP 91,20 TAL 346.09 TAp 215.89 RCA 147.30 APO 225.55 V2 25.57Z

6P -.10 ZAL 108.44 ZAP 62.56 ET8 179.23 ZN[ _2.19 ETE 178.89 ZAC 83.88 ETC 258.10 CLP 66.58

OLA 26.58 RAL 169.23 RAO 8567.3 VEL 11,445 PTH 1.99 VHP 3.215 DPA 8.54 RAP 164.05 ECC 1.1580

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

3091,08 -27,33 103.01 27.48 62.27 15 30 45 2491.1 -28.11 94.43

3880,89 -14.44 140.96 24.23 66.81 12 46 21 3060.9 -19.46 133.60

2729.74 -29.98 78.70 27.77 85.51 17 16 49 2129.7 -29.89 67.91

3497.43 -14.38 127.97 23.24 63.51 13 34 13 2897.4 -17.82 120.87

2353.31 -34.12 43.22 27.68 92.19 19 10 51 1753.5 -33.44 39.04

3446.62 -10.43 I21.83 20.94 57.26 13 49 34 2848.6 -14.66 115.30

OIFFERENTIAL C(_RECTION8 RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5797 TRA 1.9779 TC-12.6086 8AU 1.6193 SGT 8884.2 _ 509.9 SG3 2626.1 ST 1645.9 SIR 419.4 SS 1418.0

ROE .2252 RRA .0801RC3 .8924 FAU .457§7 RRT -.1715 RRF -.1957 RTF .99_JS CRT .7324 CRS -.3308 CST 0.8835

FOE .6098 FRA 7.9302 FC-41.2575 BSP 30779 _ 8898.8 R23 .0254 R13 -.9927 LSA 2124.2 NSA 618.5 SSA 30.5

BDE .6219 9RA 1.9795 6C312.6147 FSP 8891 SG1 8864.6 SG2 502.3 THA 179.43 EL1 1675.2 EL2 280.6 ALF 10.88

LAUNCH DATE NOV 12 1984 FLIGHT TIME 342.00 ARRIVAL DATE OCT 20 1965

HELIOCENTRIC C_NIC DISTAinS 761.535

RL 148.06 LAL .OO LOi. 49.$5 VL 32.880 GAL -2.48 AZL 88.14 HCA

RP 214.40 LAp -1.44 LOP 280.81 VP 22,941 GAP -8.59 AZP 91.17 TAL

RC 292.426 GL 20.02 GP -.10 ZAi_ 109.29 ZAP 61.12 ET3 179.24 ZAE

PLANETOCENTMIC CONIC

C3 9.693 VHL 3.113 DLA 26.17 RAt. 169.94 RAID 6567.5 V[L 11.449 PTH 1.99 VHp

LNCH AZ_4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 51 40 3080.7_ -27.59 100.83 28.30 83.34 15 42 41

90.00 11 38 35 3694.93 -15.51 143.03 24.75 66.01 12 40 10

100.00 16 41 7 2707.91 -29.69 75.08 21|.52 86.35 t7 26 15

100.00 12 31 50 8522.99 -13.80 129.46 23.81 63.12 13 30 33

110.00 18 58 49 2339.63 -34.08 47.15 28.56 92.82 19 17 49

110.00 12 50 37 3464.04 -9.79 122.77 21.58 57.08 13 48 21

D[FFERENTIAL CCARECTION$ MID-COURSE EXECUTION ACCURACY

TOE .5527 TRA 2.0991 TC-12.8812 BAU 1.8700 SGT 9159.4 SGR 518.2 363 2542.5

RUE .2302 RRA .0815 RC3 .3871FAU .44295 RRT -.1756 RRF -.2003 RTF .9929

FOE .4522 FRA 7.8590 FC-39.5628 B_P 31688 SG49 9174._ R23 .0258 R13 -.9829

BOE .5987 6RA 2.1007 8C312.8873 FSP 8592 SG1 9159.8 SG2 510.1 THA 179.43

EARTH TO MARS

230.97 SMA 186.47 (CC .21031 INC 1.8591 V1 30.054

345.68 TAp 216.65 RCA 147.26 APO 225.69 V2 25.608

90.47 ETE 178.93 ZAC 83.83 ETC 258.14 ELF 61.12

3.263 DPA 8.64 RAP 163.79 ECC 1.1595

PO CST TIN INJ 2 LAT INJ 2 LONG

2460.7 -28.22 92.22

3094.9 -18.62 135.74

2107.9 -29.88 66.28

2923.0 -17.10 122.42

1739.6 -55.31 38,00

2864.0 -14.06 116.27

ORBIT DETERMINATION ACCURACY

ST 1661.3 SR 426.6 SS 1395.4

CRT .6967 CRS -.2788 CST -.8820

LSA 2119.7 MSA 628.5 SSA 30.3

EL1 1686,6 EL2 301.1 ALF 10.48
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE NOV 12 1964

HELIOCENTRIC COHIC

RL 148.06 LAL .00

RP 214.08 LAp -1.47

RC Z93.566 GL 19.91

PLANETOCENTRIC CONIC

C3 9.792 VHL 3.129

LNCH AZMTH LMCH TIME

90.00 15 3 57

90.00 11 32 28

100.00 16 50 51

100.00 12 27 56

110.00 18 46 8

110.00 12 49 8

FLIGHT TIME 344.00 ARRIVAL DATE OCT 22 1965

DISTANCE 765.721 EARTH TO MARS

LOL 49.65 VL 32.882 GAL -2.55 AZL 88.14 HCA 232.15 SMA 186.52 ECC .21078 INC 1.8587 vl 50,094

LOP 281.79 VP 22.985 GAP -8.74 AZP 91.14 TAL 345.24 TAp 217.40 RCA 147.20 APO 225.84 v2 25.644

GP -.10 ZAL 109.98 ZAP 59.7fl ETS 179.24 ZAE 88.79 ETE 178.96 ZAC 83.79 ETC 258.17 CLP 59.71

OLA 25.75 RAL 170.67 RAD 6567.4 VEL 11.453 pTH 1.99 VHP 3.315 DpA 8.74 RAP 163.58 ECC 1.1612

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZIdTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3032.22 -27.79 98.77 29.12 84.35 15 54 9 2452.2 -28.29 90.14

3727.48 -14.59 144.99 25.31 65.48 12 34 56 3127.5 -17.79 197.76

2686.53 -29.77 73.50 29.28 67.18 17 55 37 2086.-5 -29.84 64.70

3548.40 -12.81 130.94 24.42 62.78 13 27 4 2948.4 -16.36 123.95

2325.82 -34.03 46.08 29.26 9).46 19 24 54 1725.8 -33.18 36.94

3481.87 -9.t3 123.72 22.24 56.91 13 47 10 2881.9 -13.42 117.26

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5232 TRA 2.2252 TC-13.1260 BAU 1.7191 SGT 9426.7 S&R 526.2 963 2459.2 ST 1679.3 SR 433.7 SS 1377.7

ROE .2352 RRA .0628 RC3 .4015 FAU .42826 RRT -.1792 flRF -.2042 RTF .9932 CRT .6580 CRS -.2268 CST -.8815

FOE .3044 FRA 7.7507 FC-37.6639 BSP 32599 SGB 9441.4 R25 .0241 R13 -.9932 LSA 2121.0 MSA 637.5 SSA 30.1

ROE .5736 BRA 2.2267 8C313.1322 FSP 8305 SG1 9427.2 SG2 517.7 THA 179.43 EL1 1704.3 EL2 521.6 ALF 10.01

LAUNCN DATE NOV 12 1964 FLIGHT TIME 346.00 ARRIVAL DATE OCT 24 1965

EARTH TO MARS

233.34 _I4A 186.5? ECC .21129 INC 1.6583 Vl 30.094

344.79 TAP 218.13 RCA 147.15 APO 225.99 V2 25.679

67.15 ETE 179.00 ZAC 83.76 (TC 258.19 CLP 58.34

NEL|OCENTRIC C(_AIC DISTAW_E 769.9t2

RL 146.06 LAL .00 LOL 49.65 VL 32.685 GAL "2.64 AZL 88.14 HCA

tip 213.77 LAp -1.49 LOP 282.97 VP 23.029 GAP -8.89 AZP 91.11 TAL

RC 294.693 GL 19.76 GP -.1D ZAL 110.78 zAP _.34 ET6 179.25 ZN[

PLANETOCENTRIC C._IC

C3 9.899 VHL 3.146 OLA 25.31RAL 171.42 RAD 6567.4 VEL 11.458 PTH 1.99 VHP 3.365 OpA 8.81 RAP 163.41ECC 1.|629

LNCH A_MTH LNCH TIME L-! TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 15 11 3005.10 -27.96 86.80 29.94 85.32 16 5 16

90.00 11 26 51 5758.91 -13.70 148.86 29.90 84.87 _2 29 30

100.00 17 0 31 2685.52 -29.63 71.94 30.08 88.00 17 44 58

100.00 12 24 12 3573.72 -12.02 132.40 25.05 62.42 13 23 46

110.00 16 53 32 2311.90 -33.97 45.00 28.87 94.10 19 32 4

110.00 12 47 40 5500.11 -8.45 124.70 22.92 56.75 13 46 0

DIFFERENTIAL CORRECTIONS MID-COURa( EXECUTION ACCURACY

TOE .4900 TRA 2.3545 TC-13.3445 BAU 1.7669 SGT 8889.4 SGR 534.1 SG3 2375.3

fiDE .2404 RRA .0841RC5 .4048 FAU .41348 RRT -.1827 RRF -.Z081RTF .9934

FOE .1605 FRA 7.6578 FC-56.1605 8_P 33484 _ 9700.1 R23 .0265 R13 -.9934

ROE .5458 BRA 2.3590 8C513.3507FSP 6020 $61 9685.9 862 .525.1THA 179.42

2405.1 -26.31 88.15

3158.9 -16.96 139.70

2065.5 -29.79 63.14

nTS,7 -15.62 125.46

1711.9 -33.03 $5.88

2900.1 -12,77 118.26

ORBIT DETERMINATION ACCURACY

ST 1698.3 SiR 440.7 S$ 1362.8

CRT .6159 CRS -.1732 CST -.p616

LSA 2125.4 NSA 646.3 SSA 29.8

ELI 1720.8 EL2 342.7 ALF 9.46

LAUNCH DATE NOV 12 1964 FLIGHT TIME 548.00 ARRIVAL OATS OCT 26 1965

HELIOCENTRIC CONIC DISTANCE 774.109 EARTH TO MARS

RL 146.06 LAL .00 LOt. 49.65 VL 52.889 GAL -2.72 AZL 86.14 HCA 234.53 SMA 186.65 ECC .21183 INC 1.8580 VI 30.094

RP 219.46 LAP -1.51 LOP 284.16 VP _3.072 GAP -9.04 AZP 91.08 TAL 544.33 TAP 218.86 RCA 147.09 APO 22S.16 V2 25.714

RC 295.805 GL 19.67 GP -.09 ZAL 111.60 ZAP 57.02 (78 179.25 ZA( 85.55 ETE 176.05 ZAC 83.74 ETC 258.21CLP 57.02

PLANETOCENTRIC CONIC

C3 10.015 VNL 3.165 DLA 24.86 RAL 172.17 RAD 6567.4 VEL 11.463 PTH 1.99 VHP 3.419 DPA 8.87 RAP 165.88 ECC 1.1948

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 28 26 2979.12 -28.09 94.91 30.76 86.26 18 16 7

90.00 11 21 37 3789.53 -12.81 146.67 26.53 64.53 12 24 47

100.00 17 10 8 2644.87 -29.87 70.41 30.85 88.81 17 54 13

100.00 12 20 36 3599.02 -11.21 133.85 25.71 62.tl 13 20 37

110.00 19 1 2 2297.90 -53.89 43.91 30.71 94.73 19 39 20

110.00 12 46 13 3518.73 -7.75 125.69 23.63 56.80 13 44 52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4530 TRA 2.4876 TC-13.5397 8AU 1.8137 SGT 9937.4 _ 541.7 SG3 2292.1

ROE .2456 RRA .0854 RC5 .4081FAU .39878 RRT -.1663 RRF -.2120 RTF .9935

FOE .0213 FRA 7.5630 FC-34.4724 6SP 34340 _ 9952.2 R23 .0266 R13 -.9935

BDE .5153 BRA 2.4891 6C313.5458 FSP 7737 SG1 9937.9 SG2 532.2 THA 179.42

LAUNCN DATE NOV 12 1964

HELIOCENTRIC CCIAXC

RL 148.06 LAb .00 LOL 49.65 VL 32.892 GAL -2.81 AZL

RP 213.16 LAP -1.53 LOP 283.35 VP 23.115 GAP -9.19 AZP

RC 296.904 GL 19.54 GP -.09 2AL 112.44 ZAP 55.73 ET6

PLAN(TOCENTRIC CONIC

CS 10.140 VML 3.184 OLA 24.39 RAt. 172.R5 RAID 6587.4 V[L

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG 1NJ

90.00 15 37 30 2954.07 -28.19

90.00 11 16 44 3819.54 -11.92

100.00 17 19 45 2624.53 -29.88

100.00 12 17 13 3624.31 -10.41

110.00 19 8 57 2283.83 -33.81

110.00 t2 44 48 3537.78 -7.04

DIFFERENTIAL CORRECTIONS

TDE .4128 TRA 2.6245 TC-13.7088 8AU 1.8593

ROE .2509 RRA .0867 RC3 .4109 FAU .38440

FOE -.1095 FRA 7.4650 FC-32.8179 6S4P 35178

BDE .4831 8RA 2.6259 BC313.7149 FSP 7461

PO CST TIM INJ 2 LAT INJ 2 LONG

2379.1 -28.31 86.25

3189.5 -16.13 141.57

2044.9 -29.72 61.60

2999.0 -14.86 126.99

1697.9 -32.67 34.82

2918.7 -12.09 119.29

ORBIT DETERMINATION ACCURACY

ST 1719.3 SR 447.6 SS 1351.4

CRT .5701CRS -.1190 CST -.8826

LSA 2134.0 MSA 654.3 SSA 29.5

EL1 1739.0 EL2 36376 ALF 8.83

FLIGHT TIME 350.00 ARRIVAL OAT( OCT 28 1965

DISTANCE 776.510 EARTH TO MARS

86.14 HCA 235.72 SHA 186.66 ECC .21240 INC 1.8576 vl $0.094

91.05 TAL 343.85 TAp 219.57 RCA 147.03 APO 226.34 v2 25.748

179.25 ZAE 83.98 ETE 179.06 ZAC 83.72 ETC 258.22 CLP 55.75

11.469 PTH 1.89 VHP 3.475 DPA 8.91 RAP 163.19 ECC 1.1669

RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

93.09 31.60 87.17 16 26 44 2354.1 -28.28 84.42

150.43 27.19 $4.12 12 20 24 3219.5 -15.31 143.39

$8.89 31.66 89.60 18 3 28 2024.5 -Z9.63 60.10

135.29 26.40 61.82 13 17 37 3024.3 -14.09 128.45

42.62 31.46 95.37 19 46 41 1683.8 -32.70 33.76

126.70 24.37 56.46 15 43 46 Z937.8 -11.40 12_.39

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT10161.6 SGR 549.2 SG3 2210.2 ST 1743.6 SR 454.4 SS 1342.9

RRT -.1698 RRF -.2t58 RTF .9937 CRT .5215 CRS -.0657 CST -.8848

8¢,,810196.4 R23 .0272 R13 -.9937 LSA 2147.7 MSA 660.9 SSA 29.1

S6110182.1 SGZ 539.2 THA 179.41 EL1 1760.4 EL2 384.0 ALF 8.13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL, 1. 1964)

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 148.O6 LAL .00

RP 212.87 LAP -1.56

RC 297.989 GL lg.40

PLANETOCENTRIC CONIC

C3 10.275 VHL 3.208

LNCH AZMTH LNCH TIME

g0.00 1S 48 22

90.0O 11 _2 8

100.00 17 29 16

100.00 1Z 13 56

110.00 19 1S 1S

110.00 12 43 23

FLIGHT TIME 352.00 ARRIVAL DATE OCT 30 196S

DI&TANCE 782.515 EARTH TO MAR S

LOt. 49.65 VL 32.8g3 GAL -2.90 AZL 88.14 HCA 236.91 SNA 184L74 ECC ;21301 INC 1.8573 vl 30.094

LOP 286.55 VP 23.157 GAP -9.34 AZP 91.01TAL 343.38 TAp 220.27 RCA 146.87 APO 226.52 v2 25.782

GP -.OR ZAL 113.31 ZAP 54.48 ETS 179.25 ZAE 82.45 ETE ITS.OR ZAC 83.71 ETC 258.23 CLP 54.48

DLA 23.91 RAL 173.73 RAO 6567.4 VEL 11.474 PTH 1.99 VHp 3.332 DPA 8.93 RAp 163.14 ECC 1.1691

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT [NJ 2 LONG

2929.79 -28.26 91.31 32.43 $8.08 16 37 12 2329.8 -28.23 82.65

3849.12 -11.04 152.15 27.68 63.76 12 16 17 3249.1 -14.48 145.16

2604.46 -29.69 $7,40 32,48 90.39 16 12 41 2004.5 -29.52 58.62

3649.67 -9.$9 136.73 27.12 61.55 13 14 45 3049.7 -13.31 129.92

2269.71 -33.71 41.73 32.23 98.01 19 54 6 1669.7 -32.51 32.70

3557.20 -6.$1 127.78 25.13 56.33 13 42 42 2957.2 -10.69 121.38

DIFFERENTIAL. CCRRECTION$ MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TO( .3781 TRA 2.7728 TC-IS.S285 BAu 1.9005 Sd;710413.2 sr_ 556.2 863 2126.9 ST 1779.1 SR 461.1 SS 1340.4

ROE .2563 flRA .0878 RCS .4129 FAU .38894 RRT -.1914 flRF -.2189 RTF .9937 CRT .4740 CRS -.0_07 CST -.8894

FOE -.2156 FRA 7.SSSS FC-S|.0845 BSAP $6151 SG8t0428.| R23 .OZs7 RtS -.9937 LSA 2175.4 M_A 664.2 $SA 28.9

ROE .4543 lIRA 2.T740 9C$18.8548 FSP 7285 86110413.8 SGZ 545.9 THA 179.41 ELI 1798.2 EL2 402.8 ALF 7.38

LAUNCH DATE NOV 12 1964

MELIOCENTRIC CONIC

RL 148.06 LAL .OO

RP 212.57 LAp -1.SO

RC _99.061 GL 19.26

PLAN(TOCENTR|C CONIC

C3 10.420 VHL 3.226

LNCH AZMTH LNCH TIN(

90.00 15 89

90.00 11 7 48

100.00 17 SS 47

100.00 12 10 46

110.00 19 23 5g

110.00 lZ 42 3

DIFFERENTIAL CGRRECTIONS

TDE .3210 TRA 2.9104 TC-18.9728 BAU 1.9474

ROE .2819 RRA .0290 RC3 .4150 FAU .55892

FOE -.3583 FRA 7.26S7 FC-29.5704 RRP. 38782

BDE .4143 BRA 2.9119 BC313.9787 FSP S928

FLIGHT TINS 354.00 ARRIVAL DATE NOV I 1965

DISTANCE 786.727

LOL 49.65 Vl. $2.899 GAL -2.99 AZL 88.14 HCA

LOP 227.75 VP 23.19R GAP -9.48 AZP 90.98 TAt.

6P -.08 ZAL 114.19 ZAP 53.28 ETS 17_.25 ZAE

EARTH TO MARS

232.11 S14A 186.81 ECC .21364 INC 1.6569 Vl 30.09A

342.25 TAp 220.96 RCA 146.90 APO 226.72 V2 25.815

8Q.SS ETE 179.12 ZAC 83.71 ETC 256.23 CLP 53.26

DLA 23;42 RAL 174.53 RAD 6567.4 VEL 11.461 PTH

L-I TINS INJ LAT

2908.24 -ZS.30

3878.32 -10.15

2584.74 -L_.ST

3675.04 -8.78

2235.58 -33.61

3578.96 -5.56

2.00 VHP 3.592 DPA 8.94 RAP 163.13 ECC 1.1715

INJ LONG |NJ RT ASC INJ AZl4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

89.59 33.31 86.92 16 47 30 2306.2 -28.15 80.93

153.84 28.61 63.42 12 12 26 3278.3 -13,64 146.90

65.64 33.31 91.16 18 21Sl 1984.7 -29.39 57.16

136.16 27.87 S1.$1 13 12 1 3075.1 -12.52 131.40

40.64 35.01 96.65 20 I 35 1655.6 -32.32 31.64

126.77 25.91 56.22 13 dl 40 2977.0 -9.96 122.43

MID-_RS( EXI[CUT|ON ACCURACY ORB|T DETERMINATION ACCURACY

IGT10846.7 SiR SSS.§ $63 2046.9 ST IS02.9 SR 467.8 SS 1335.0

RRT -.1670RRF -.2237 RTF .9638 CRT .4149 CRS .0409 CST -.8913

Sr_I0683.8 R23 .0279 RtS -.9959 LSA 2190.S MSA $71.5 SSA 28.4

S6110649.e$ _ 552.4 THA 176.40 ELI 1613.9 ELI 423.0 ALF 8.50

LAUNCH IOATE NOV 12 1964 FLIGHT TIN( 356.00 ARRIVAL DATE NOV 3 196S

HELIOCENTRIC CONIC O! STANCE 790.942 EARTH TO MARS

RL 148.06 LAL .00 LOL 49.63 VL 32.903 GAL -3.09 A_L 88.14 HCA 239.31 SMA 186.87 ECC .21431 INC 1.8566 VI 30.094

RP 212.29 LAp -1.60 LOP 288.95 VP 23.241 SAP -9.62 AZP go.g$ TAL 342.33 TAp 221.64 RCA 146.82 APO 228.92 V2 25.847

RC 300.120 GL 19.11 GP -.08 ZAL 115.09 ZkP 52.09 ET8 179.23 ZAE 79.50 ST( 179.15 ZAC 83.72 ETC 258.23 CLP 52.09

PLANETOCENTRIC CONIC

C3 10.576 VHL 3.252 OLA 22.91 RAL 175.34 RAD 6387.4 VEL 11.468 PTH 2.00 VHP 3.633 DpA 8.93 RAP 163.15 ECC 1.1741

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 16 9 37 2883.29 -28.32 87.91 34.19 8g.?s 16 37 41 2283.3 -28.05 79.26

9D.OD 11 3 40 3907.28 -9.27 155.50 29.36 63.12 12 6 48 3807.3 -12.80 148.61

100.00 17 48 16 2565.26 -29.84 64.49 34.16 91.92 1_ 31 1 1965.3 -29.23 55.73

100.00 12 7 43 3700.53 -7.92 139.59 28.64 $1.08 13 9 24 3100.5 -11.72 132.86

110.00 19 31 48 2241,43 -33.49 39.55 33.81 97.28 20 g 7 1641.4 -SZ.lZ 30.59

110.00 12 40 42 3597.14 -4.79 129.83 26.72 56.11 13 40 39 2997.1 -9.21 123.53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2897 TRA 3.0598 TC-14.0638 6AU 1.9897 SG710870,7 S6R 570.3 SG3 1970.2 ST 1839.4 SR 474.3 SS 1334.8

ROE -2678 RRA .0901 RC3 .4183 FAU .34203 flRT -.200? RRF -.2278 RTF .9939 CRT .35_2 CRS .0926 CST -.8958

FOE -.4741 FRA 7.1628 FC-27.9973 8_P 37556 S_,810885.7 R23 .0284 R13 -.9939 LSA 2221.2 NSA 675.0 SSA 27.9

ROE .3799 SRA 3.0611 8C314.0717 FSP 6667 S6110871.3 8G2 536.7 THA 179.40 ELI 1847.8 EL2 440.9 ALF 5.60

LAUNCH DATE NOV 12 1964 FLIGHT TIN( 358.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CONIC DISTANCE 795,162 EARTH TO MARS

RL 148.06 LAL .00 LOt. 49.63 VL 32.907 GAL -3.19 AZL 88.14 PICA 240.32 SNA 186.94 ECC .21302 INC 1.8563 VI 30.094

RP 212.01 LAp -I.62 LOP 290.15 VP 23.262 GAP -9.76 AZP 90.91 TAL 341.79 TAp 222.31 RCA 146.74 APO 227.13 V2 25.879

tiC 301.187 GL 18.95 6P -.08 ZAL 116.01 ZAP 50.94 ETS t79.25 ZA( 78.07 ETE 179.18 ZAC 83.73 ETC 238.22 CLP 50.94

PLANETOCENTflIC CONIC

C3 10.744 VHL 3.2T6 OLA 22.38 RAL 176.15 RAO $567.4 VI[L 1t.495 PTH 2.00 VHp 3.715 DPA 8.91 RAP 163.21 ECC 1.1768

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

90.00 16 20 4 2860.90 -28.31 86.27 35.07 90.58 17 T 45 2260.S -27.93 77.63

90.00 10 39 43 3936.07 -8.38 157.15 30.14 62.83 12 S 21 3336.1 -11.$5 150.30

100.00 17 37 43 2548.05 -29.78 63.06 35.02 92.67 18 40 9 1946.0 -29.10 54.33

100.00 12 4 47 3728.13 -7.06 141.02 29.44 60.$8 13 S 53 3126.1 -10.91 134.33

110.00 19 39 36 2227.30 -33.36 38.47 34.63 97.91 20 16 43 1627.3 -31.g$ 2g.54

110.00 12 3g 24 3617.66 -4.01 130.91 27.$5 38.02 13 38 41 3017.7 -8.45 124.63

DIFFERENTIAL CORRECTIONS MID-COURSI[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TO( .2144 TRA 3.2131 TC-14.1368 2AU 2.0314 SGTIIOS7.1 $6R 577.0 SG3 1893.4 ST 1881.1 SR 480.8 SS 1336.6

ROE .2734 RRA .0811 RC3 .4173 FAU .32851 RRT -.2047 RRF -.2322 RTF .9g3g CRT .2g96 CRS .1425 CST -.g010

FOE -.5839 FRA 7.0384 FC-26.4713 BSP 38303 S6t_t1102.1 R23 .0288 R13 -.9940 LSA 2257.S MSA 676.8 SSA 27.S

BOE .3474 BRA 3.2144 BC314.1430 FSP 6413 $6111087.7 $62 584.8 THA 179.3g EL1 1888.9 EL2 457.3 ALF 4.65

g93



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 12 1994

HELIOCENTRIC CONIC

RL 146.06 LAL

RP 211.73 LAP

RC 302.203 GL 18.78

PLANETOCEMTRIC C(_IIC

C3 10.929 VHL 3.305

LNCH AZMTH LNCM TIME

90.00 IG 30 Z4

90.00 10 SG 0

100.00 18 7 8

100.00 12 1 57

110.00 19 47 28

110.00 IE 38 7

.00 LOt.

-1.63 LOP 291.36 VP 23.322 GAP -9.80 AZP 90.88 TAL 341.24 TAP 222.96 RCA 146.66 APO 227.38 V2 25.911

GP -.08 ZAL 118.94 ZAP 49.83 ETS 179.24 Z/dE 78.88 (TE 179.Z1 ZAC 83.75 ETC 258.21 CLP 49.83

DLA 21.85 RAL 176.98 MAD 8567.4 V(L 11.503 PTH 2.0O VHP 3.780 OPA 8.88 RAP 163.30 ECC 1.1798

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1839.01 -t8.Zl 94.97 35.97 91.39 1T 17 43 ZZ39.O -27.79 76.04

5984.73 -7.48 158.78 30.95 62.91 12 2 5 5394.7 -11.10 151.97

2527.10 -29.71 61.88 35.90 93.41 18 49 15 1887.1 -28.93 $2.94

3751.87 -9.22 142.45 30.17 SO.TO 13 4 29 3151.9 -10.08 135.79

2213.21 -33.23 37.39 35.47 t8.54 tO 14 21 1813.2 -31.89 28.50

3638.53 -3.22 131.00 t8.41 55.95 13 38 45 3036.5 -7.67 125.74

FLIGHT TIM( 360.00 ARRIVAL DATE NOV 7 1965

DISTANCE 799.385 EARTH TO MARS

49.65 VL 32.911 GAL -3.30 AZL 88.14 HCA 241.73 SMA 187.01 ECC .21576 INC 1.8560 vl 30.094

DIFFERENTIAL C(SRRECTIONS

TOE .1584 TRA 3.3716 TC-14.1806 BAU t,0718

ROE .2794 RRA .0920 RC3 .4178 FAU .31520

FOE -.6862 FRA 6.9556 FC-24.9815 BSlP 39039

BIDE .SZOZ BRA 3.3730 6C314.1867 FSP 61ST

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 148.09 LAL .DO

RP 211,47 LAP -1.65

RC 303.228 GL 19.$1

PLAN(TO((MTRIC COMIC

C3 11.116 VHL 3.334

LNCH AZ14TH LNCH TIME

90.00 18 40 38

90.00 10 58 25

100.00 18 18 31

100.00 11 59 13

110.00 19 59

110.00 It SS $1

DIFFERENTIAL C(:RRECTIONS

TOE .0939 TRA 3.5344 TC-I4.tO4T IAU t.1111

ROE .ZS5S RRA .0981) RC$ .41TS FAU .50ttl

FOE -.784Z FRA 8.8459 FC-23.542T R2P $9740

ROE .3005 BRA 3.5334 RC314.2109 FSP 3918

MID-COURSE EXECUTION ACCURACY

SG711293.9 SGR 563,4 9G$ L818.1

RRT -.tOSS RRF -.tSS§ flTF .9940

SGII11310.9 Rt3 .0t93 R13 -.9940

S8111t98.5 SEt 570.6 THA 179.38

FLIGHT TINt 3st.O0

DIITANCE 803.811

49.95 VL 31.915 GAL -3.41 A21. 80.14 HCA 841.94 SMA 187.08 ECC .11694

LOP t91.57 VI B tS.SSt GAP -10.04 AIR 80.64 T)4. 340.67 TAP 183.80 RCA 146.57

GP -.08 ZAL 117.89 zAP 48.75 ETS tTD.t4 zAE T5.31 ETE lTD.t4 ZAC 83.78

DLA 21.30 RAL 177.81 RAO 8567.4 VEL 11.511 pTH t.01 VI4p 3.846 DpA 8.83

L-I TIN( INJ LAT |NJ LGNG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

RSIT.SO -tO.t4 85.11 3S.88 it. IT 1T iT 36 Z21T.6

319S.3t -S.38 190.40 31.78 It.40 11 58 58 3393.3

R508.49 -19.S$ SO.tO $S.80 14o13 18 58 tO 1908.4

STTT.Tt -3.SS 143.119 31.15 80.55 13 t 11 3177.7

RIDR.1T -35.08 $8.$E $0.S3 RD.IS tO 31E 1 1599.t

3958.75 -t.41 133.11 L_.E9 5S.St 13 37 51 3059.8

N|O-COURSI[ EvlrCUTION ACCURACY

I_Tl1488.T IIGR 589.7 _3 IT44.5

MItT -,_Lq) RRF -.t419 RTF .9940

MAIIIS14.8 Rt3 .Otis Rt$ -,R940

_111S00.4 t1_ STS.t THA ITR.3T

ORBIT DETERMINATION ACCURACY

ST 1929.2 SIR 487.E SS 1340.3

CRT .2408 CR3 .1997 CST -.9066

LSA 2301.3 MSA 677.2 SSA 27.0

EL1 t833.0 EL2 471.9 ALF 3.70

ARRIVAL DATE NOV 9 1985

EARTH TO MARS

INC 1.8557 vl 30.094

APO Et7.S9 VZ 25.941

(TC 158.19 CLP 48.75

RAP 163.42 ECC 1.1829

INJ 2 LAT INJ Z LONG

-27.64 74.50

-10.29 153.82

-28.74 51.59

-9.24 137.25

-31.48 27.47

-9.97 128.87

ORBIT DETERMINATION ACCURACY

ST 1882.9 SR 493.4 S9 1345.1

CRT .1811CRS .2359 CST -.9126

LSA2350.9 NSA 678.2 9SA 28.5

ELI 1985.0 EL2 464.8 ALF 2.74

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 148.08 LAL .DO

RP 211.20 LAP -1.37

RC 304.242 GL 18.43

PLANETOCENTR|C CONIC

C3 "11.322 VHL 3.565

LNCN AZ1ATH LNCH TIME

90.00 16 50 47

90.00 10 48 59

100.00 18 25 52

100.00 11 58 54

110.00 20 3 18

110.00 12. 35 38

FLIGHT TIN( 364.00 ARRIVAL DATE NOV 11 1965

OISTAHCE 807.841 EARTH TO MARS

LOt. 49.8q VL 32.919 GAL -3.52 AZL 88.14 HCA 244.15 SMA 187.15 ECC .21758 IMC 1.6554 vl $0.094

LOP 293.79 VF 23.4_1 GAP -10.18 AZP 90.81 TAt. 340.08 TAp 224.23 RCA 146.47 APO 227.85 V2 25.971

GP -.07 ZAL 118.85 tAp 47.71 [TS 179.25 ZAE 73.98 ET[ 178,28 ZAC 85.81_TC 252.17 CLP 47.71

DLA 20.74 flkL ITDfS5 RAO 8597.4 VEL 11.520 PTH 2.01VHP 3.814 GPA 9.76 RAP 185.58 [CC 1.1895

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PQ C$T TIM INJ 2 LAT INJ Z LONG

2798.85 -28.10 81.52 37.ei 92.93 17 37 25 2198.7 -27.47 72.99

4021.86 -5.68 162.01 31.66 62.21 11 56 1 5421.9 -9.36 155.26

2490.03 -29.33 59.t2 37.70 94.94 19 7 22 1890.0 -28.55 50.25

3803.72 -4.49 145.33 3Z.01 60.42 12 59 58 3203.7 -8.39 138.72

2185.20 -32.92 35,28 37.20 99.78 gO 39 43 1585.2 -31.23 26.45

3681.31 -t.59 134.24 30.20 53.85 13 36 59 3081.3 -8.06 128.01

DIFFERENTIAL C_RRECTIONS

TOE .0281 TRA 3.7022 TC-14.2034 BAU t,1509

ROE .2918 RRA .0938 RC3 .4179 FAU .28983

FOE -.8761 FRA 6.7387 FC-22.1459 8SP 40437

BOE .2932 BRA 3.7034 6C314.2096 FSP 5693

LAUNCH DATE NOV 12 1964

HELIOCENTRIC C.CNIC

RL 146.06 LAL .00

RP 210.95 LAp -1.69

RC 305.247 GL 18.24

PLANETOCENTRIC CONIC

CS 11.543 VML 3.398

LNCH AZMTH LNCH TIN(

90.00 17 0 50

90.00 10 45 41

100.00 18 35 11

lO0.O0 11 54 1

110.00 20 11 15

110.00 12 34 ZE

DIFFERENTIAL CCRRECTI(_IS

TOE -.0410 TRA 3.8751 TC-14.1801 BAU 2.1892

ROE .2983 RRA .0942 RC5 .4188 FAU .27752

FOE -.9616 FRA 6.6505 FC-20.7980 8SP 41109

BOE .3012 BRA 3.8762 BC314.1862 FSP 5464

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11896.4 SGR 395.8 SG3 1671.9 ST 2043.0 SR 499.6 SS 1351.4

flRT -.1171 flRF -.2461 RTF .9939 CRT .1222 CRS .2789 CST -.9186

$8611711,8 R23 .0304 R13 -.9940 LSA 2407.2 MSA 874.2 SSA 26.1

_t1183T.1 SEt 581.5 THA 173.36 EL1 2044.0 EL2 495.7 ALF 1.82

FLIGHT TIN( 389.00 ARRIVAL DATE NOV 13 1965

DISTANCE 812,073 EARTH TO MARS

LOL 49.65 VL 32.913 GAL -3.$3 AZL 88.14 HCA 245.37 SMA 187.23 ECC .21822 IN( 1.8551 vl 30.094

LOP 195.00 _12 13.440 GAP -10.32 AZP 90.TTTAL 339.49 TAp 224.85 RCA 146.37 APO 226.09 V2 26.001

GP -.07 ZAL 119.83 tAP 48.70 ET9 179.13 ZAE 72.68 ETE 179.29 ZAC 83.86 ETC 258.14 CLP 46.70

DLA 20.17 RAL 179.50 RAD 9567.4 VI[L 11.530 PTH 2.01VHP 3.983 DPA 8.68 RAP 163.77 ECC 1.1900

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM lHJ 2 LAT IHJ 2 LONG

2776.14 -26.10 80.09 38.75 93.98 17 47 6 2176.1 -27.29 71.51

4050.40 -4.77 163.62 33.56 62.06 11 53 11 3450.4 -8.48 156.90

2471.90 -29.42 57.58 38.63 15.53 19 IG 25 1871.9 -28.34 48.94

3829.87 -3.61 146.77 32.92 60.31 12 57 51 3229.9 -7.55 140.18

2171.34 -32.76 34.21 38.08 100.36 20 47 27 1571.3 -30.98 25.44

3703.20 -.75 135.38 31.14 55.81 13 36 9 5105.2 -5.23 129.16

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11887.5 SGR 601.6 SG3 1603.1 ST 2109.8 SR 505.8 SS 1358.3

RRT -.2217 flRF -.2511 flTF .gg3g CRT .0844 CRS .3197 CST -.g245

SG_11902.7 R23 .0310 R13 -.ggsg LSA Z4G9.g MSA 670.9 SSA 25.6

S8111888.3 382 586.6 THA 17g.36 EL1 2109.9 EL2 504.6 ALF .94

994



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19643

LAUNCH OAT[ NOV lZ 1D64

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 210,70 LAP -1.70

RC 506.143 GL 16.05

PLANETOCENTR|C CONIC

C3 11,T79 YHL 3.432

LNCH AZNTN LNCN TIME

SO.DO 17 10 49

SO.DO 10 42 30

100.00 18 44 28

100.00 11 51 36

110.00 EO 19 1-3

110.00 12 SS 16

FLIGHT TIN( 368.00

DISTANCE 816.308

-3.75 AZL 88.15 HCA 246.59 SMA

ARRIVAL DATE NOV 15 1965

LOL 49.65 VL 32.918 GAL

LOP 686.21 VP 23.478 GAP -10.4S AZP 90.74 TAt. 338.87 TAp

GP -.OT ZAL 120.81 ZAP 45.71 ETS 179.12 ZNE 71.41 ETE

EARTH TO MARS

187.51 ECC .21912 INC 1.8548 Vl 30.094

225.48 RCA 146.27 APO 628.35 VE 66.068

179.32 ZAC 83.90 ETC 258.11 CbP 45.T1

OLA 19.58 RAL 180.35 RAO 4567.4 VEL 11.$40 PTH Z.01 VHP 4.054 DpA 8.59 RAP 163.98 ECC 1.1936

L-| TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ T|NE PO CST TIN [NJ Z LAT INJ Z LONG

1756.06 -28.00 78.82 39.70 94.41 17 56 45 1156.1 -Z7.10 70.07

4078.05 -3.86 185.82 34.49 61,83 11 50 28 3478.9 -T.S9 158.56

8454.06 -89.30 58.2? 39.57 98.81 19 85 88 1854.1 -_.13 4?.66

$856.1T -8.78 140.21 33.85 60.88 18 55 48 3856.8 -6.86 141.65

8157.59 -38.58 38.18 38.00 100.95 80 55 I1 1557.6 -80.73 84.45

8765.41 .10 139.54 3|.09 55.88 13 35 81 3185.4 -4.89 150.S$

DIFFERENTIAL C._RRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.1157 TRA 4.0533 TC-14.1380 BAU 2.8814 SGTttOTI.4 8GR 60T.3 863 1535.0 ST 8188.5 8R 511.0 88 1565.4

ROE .3050 RRA .0946 RC3 .4155 FAU .29523 RRT -.s_64RRF -.8362 RTF .SD38 CRT .0083 CRS .35Y? CDT -.9304

F06-1.0406 FRA 6.58|9 FC-19.4950 8SP 41771 86612088.TR23 .0315 R13 -.9938 LSA 2538.7 MDA 866.4 88A 25.8

606 .3855 liRA 4.0544 RC314.1391 FDP 3249 8611L_1_.2 SGZ 591.5 THA 17S.3S ELI 2582.5 EL2 5tl.8 ALF .18

LAUNCH OAT[ NOV 12 11Hi4 FLIGHT TINS 370.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CGNIC DID?ARC[ 080.343 EARTH TO MAR8

RL 148.06 LAL .00 L_L 49.65 VL 32.933 GAL -3.87 AZL 80.1§ HCA 847.81 IMA 18T.30 ECC .88006 IN¢ 1.8545 Vt 30.094

RP 810.46 LAP -1.78 LOP 207.45 VP 23.519 GAP -10.§• AZP 80.70 TAIL. 33•.84 TAp 826.05 RCA 149.15 Ap_ 888.63 v8 86.05?

RC 307.680 fK. $T.85 GP -.OT zAL t_,1_Z ZAP 44.1_ _ tTD.21 Z/_ 70.19 [11[ ITg.34 ZAC 83.51_ ETC 858.0T CLP 44.76

PLAN[TOCENTM I C C_lll C

CS 18.038 VHL 3.460 OLA 18.00 RAL 101.81 RAID 959?.5 t_L It.SiS pTM 8.08 Vt9p 4.189 OffA 8 40 RAP 164.24 ECC 1.1980

LNCH AZI4TH LNCH TIN( L-I TIM( INJ LAY ZNJ LONG ZNJ RT AS¢ |NJ AZMTH INJ TIN( PO CDT TIM [NJ 8 LAT INJ E LONG

90.00 17 80 48 8739 39 -_7.08 TT.20 40.67 •S.ll 18 9 10 8136.4 86 8• 68 iT. - . •

90.00 10 39 8T 4107.53 -8.94 1(4. 82 3§,44 91.82 11 47 54 3507.5 -6. 69 160.14

100.00 18 53 42 2439.55 -IN). 19 54.80 40.58 89. •• 18 34 18 1830.5 -2T.90 46.41

t00.00 11 40 .8 388_ 64 I 81 149.8T 34.02 GO.IS 18 53 51 3282.6 -3.78 143.18

110.00 tO 8"/' tt 8143.08 -31.40 $t.t9 99.91 101.03 11 t 39 1544.0 -30.48 86.4T

110.00 18 38 • 374T.94 ._ 13T.TS 33.08 S5.83 13 34 39 3147.J -3.33 131.51

DIFFERENTIAL CCRRECTIQN8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1894 111A 4.2360 TC-14.0844 BAU 2.8933 89TI_SO.T 86R 912,T 863 1498.• ST 2881.4 SR SJT.Y 68 1378.8

ROE .3119 MRA .0949 RC3 .4139 FAU .2835S imT -.1318 RRF -.L_Is RTF .983T CRT -.0455 CRS .3930 CST -.9361

FOE-l. StRT FRA 6,4182 FC-18.2440 BOP 42483 •Ga1216•,I R23 .0320 R|5 -.9930 LSA 2913.0 MRA 660.8 6SA 84,6

BIDE .3950 liRA 4.8380 8C3t4.0T05 Flip 0033 •G11J_251,8 _ 09_.1 THA 1TR,34 ELI 8291.9 EL2 SIT.2 ALF 179.37

LAUNCH DATE NOV 11 1984 FLIGHT TIN( 3T2.00 ARRIVAL DATE NOV 19 1955

HELIOCENTRIC CONIC

RL 148.06 LAL .00

RP 610.62 LAP -1.T3

RC 306.806 GL 1?.64

PLANETOCENTR|C CONIC

C3 tR.306 VHL 3.507

LNCN AZI4TH LWCH TIME

90.00 17 30 31

90.00 10 36 30

100.00 19 8 53

100.00 11 46 40

110.00 60 35 10

110.00 18 31 1

DISTANCE 824.T84 EARTH TO MARS

LOL 48.6S VL 32.93T 6AL -4.00 AZL 88.15 HCA 249.04 SMA 187.47 ECC .22104 INC 1.6542 Vl 50.084

LOP 298.47 VP 25.552 GAP -10.73 A_P 90.88 TAL 337.60 TAp 288.63 RCA 146.03 APO 226.91 V2 26.085

GP -.07 ZAL 128.84 2AP 43.83 [78 178.80 ZAE 68.95 ETE 179.38 ZAC 84.08 [TC 256.03 CLP 43.83

DLA 18.39 RAL 192.07 RAO 9587.5 V[L 11.$82 PTH 2.02 YHP 4.200 SPA 8.37 RAP 164.51 ECC 1.8025

L-! TINS IMJ LAT IRJ LONG INJ RT ARC INJ AZMTH INJ TINS PO CST TIM INJ E LAT INJ 8 LONG

8717.14 -87.78 75.80 41.69 •5.80 18 15 48 ttlT.I -86.67 67.30

4139.16 -8.08 160.42 38.42 61.75 11 45 86 3536.2 -5.76 161.76

1419.27 -89.01 53,72 41.49 97.53 19 43 18 1819.3 -8?.67 45.18

39N.29 -.98 o151.t3 3S.81 60.12 12 5i 58 3309.3 -4.89 144.59

8130.53 -38.82 31.15 40.86 102.10 21 10 41 1530.5 -30.82 82.51

3TTO.7? 1.83 138.01 34.08 55.80 13 33 52 3170,8 -8.66 158.70

DIFFERENTIAL CCRRECTION8 NID-CQURIME EXECUTION ACCURACY ORBIT DETERI91NATI(_I ACCURACY

TOE -.EST9 TRA 4.4268 TC-13.•T38 BAU 8.8991 SGTIt423.t 8GR 918.0 SG3 1404.8 ST 2348.3 SR 583.6 SS 1378.9

ROE .3190 RRA .0951RC3 .4118 FAU .14218 RRT -.2381 _ -.8999 RTF ,9838 CRT -.0984 CR6 .4860 CST r.9411

FOE-1.1795 FRA 6.30R8 FC-1T.0414 RRP 430Y0 86818438.3 R_ .0327 R13 -.9937 LSA 2698.7 MSA 655.1SRA 84.8

ROE .4166 ORA 4.48?9 RC313.979R FSP 4831 S6118424.8 _ 900.5 THA t?9.33 ELI 2346.9 EL8 581.0 ALF 178.70

LAUNCH DATE NOV 18 1964 FLIGHT TIN[ 374,00 ARRIVAL DATE NOV 81 I065

HELIOCENTRIC CCNIC hi&TAMe[ 882.014 EARTH TO MARS

RL 148.06 LAL .00 _ 4•°95 VI. _.142 GAL -4.13 AZL 88.15 HCA 850.89 SMA 187.56 ECC .22207 INC 1.8538 VI 30.094

RP E09.90 LAP -1.73 LOP 699.90 VIP L_.SIF8 GAP -|0.89 AZP 90.93 TN. 338.84 TAp 227.20 RCA 145.81APO 889.81 V8 89.111

RC 309.174 GL 17.43 GP -.09 ZAL 123.89 ZAP 42.83 ET8 IT•.19 ZAE 9T.T5 EYE 1T•.39 ZAC 84.08 ETC 857.99 CLP 48.93

PLAN_TOCENTRI¢ C_NIC

C3 18.590 VHL 3.548 OLA IT.TO R_ 182.93 RAD eS_T.S _[L t1.575 PTH 8.08 VHp 4.876 SpA 8,24 RAp 164,8_ ECC 1.8078

LNCH AZI4TH LMCH TIME L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZI4TH INJ TIM( PO CRT TIN INJ 2 LAT INJ 8 LONG

90.00 17 40 15 8698.30 -8T.83 74.44 4_.99 •9.47 18 25 13 2098.3 -26,44 65.97

90.00 10 33 40 41_4.85 -1.10 170.0_ 37.43 81.70 1t 43 4 3564.9 -4.87 163.37

100.00 19 18 8 8406.34 -_9.94 §2.4• 42.48 80.16 19 58 4 1808.3 -67.43 4_.98

100.00 11 44 34 3836.05 -.01 152.90 _8.98 80.11 12 50 10 3336.1 -3,99 146.07

110.00 20 43 9 81t7.R9 -38.08 30.18 41.80 108.85 21 18 86 1517.3 -_9.95 81.57

110.00 18 29 56 3703.80 2.72 140.11 $5,18 55.81 13 33 10 3193.9 -1.77 133.81

DIFFERENTIAL C_mRECTION8 NIO-COU_8_ EXECUTION ACCURACY OR•IT DETERMINATION ACCURACY

TOE -.3505 11_A 4.6880 TC-13.8454 BAU 2.3347 SGTIESit.4 _dl 823.1 SG3 1348.6 ST 8436_5 M 529.3 SS 1305.2

ROE .3864 RRA .095| RC3 .4055 FAU .831CH_ RRT -.2414 RRF -.2728 flTF .9935 CRT -.1451CR8 .4578 CST -.9460

F08-1.8417 FRA 6.1982 FC-15.8918 08P 43691 N12907.8 R83 .0334 RI3 -.•935 LSA 8?77.4 NSA 648.7 86A 83.7

SOS .4790 BRA 4.6830 RC313,RT14 FSP 483t $6112583.3 SG2 604.6 THA 179.31 ELI 843?.8 ELE 583.5 ALF 178.11

995



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 12 lgG4

HELIOCENTRIC CONIC

RL 148.06 LAL .OO

MP 209.77 LAP -1,76

RC 310.132 GL 1T.Zt

PLANETOC(NTRIC CONIC

CS 12.697 VHL S.591

LNCH AZNTH LNCH TIME

go.oo 17 49 54

go.o0 10 30 55

100.00 19 Zl 7

100.00 11 42 25

110.00 20 51 6

110.00 12 28 $3

FLIGHT TIME 376.00 ARRIVAL DATE NOV 23 1965

OISTAHCE 833.265 EARTH TO MARS

LOL 49.65 VL $2.947 GAL -4.27 AZL 88.15 HCA 251.49 SMA 187.64 ECC .22315 INC 1.8536 vt 30,094

LOP S01.18 VP 23.624 GAP -_1.00 AZP 90.59 TAL 336.28 TAp 227.76 RCA 145.77 APO 228.51 V2 26.137

GP -.06 ZAL 124.89 ZAP 42,05 ET8 179,18 ZNE 66,59 ETE 179.41 ZAC 64,15 ETC 257,95 CLP 42.05

DLA 17.16 RAL 163.80 RAD 6567.5 VEL 11.588 PTH 2.03 VHP 4.353 DPA 8.1D RAP 165.15 ECC 1.2123

L-! TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2679,88 -27,48 73,tl 43.67 97,12 18 34 34 2078,9 -26.21 64.68

4193,61 -,17 171,62 38,46 61,68 11 40 48 3593,6 -3,95 164.99

2385.73 -28.89 51.28 43.48 98.77 20 0 $3 1785.7 -27.18 42.81

3963,00 ,90 154,08 37,87 80,12 12 49 26 3363,0 -S.O8 147.55

2104,19 -31,82 29,20 42,78 103,19 21 28 10 1504,2 -29.68 20.64

3817.31 3.61 141.34 38.16 55.98 13 32 30 3217.3 -.88 135.13

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.4351 TRA 4.8235 TC-15.7368 BAU 2.3696 S_T12755.4 8GR 62T.9 SG3 1262.2 ST 2531.4 SR 535.0 SS 1380.0

ROE .3540 RRA .0949 RC3 .4086 FAU .22035 RRT -.2487 RRF -.2787 RTF .9933 CRT o.1903 CRS .4857 CST -.9503

FDE-t.2966 FRA 6.0803 FC-14.7915 R_IP 44329 SGBIZT7_.9 RZ3 ,0341 R13 -.9934 LEA 2865,9 HSA 642.1 SSA 23.3

ROE .5485 BRA 4.6245 8C313.7428 FSP 4440 SG112756.ASGZ 608.5 THA 179.30 ELi 2533.6 EL2 324.8 ALF 177.59

LAUNCH DATE NOV 12 1964 FLIGHT TIM( 378.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRXC CONIC DISTANCE 837.306 EARTH TO MAR_

RL 148.06 LAL .00 LOL 49.65 VL 32.932 GAL -4.40 AZl. 88.15 HCA 252.73 SMA 187.73 ECC .22427 INC 1.6534 vt 30.094

RP 20R,55 LAP -1,77 LOP 302,37 VP 25,639 GAP -11.13 AZP 90,33 TAL 335,57 TAp 228,30 RCA 143.63 APO 229.63 v2 26,162

RC 311,080 GL 16,99 r_p -,O6 ZAL 129,93 ZAp 41.20 ET6 t76,17 ZAI[ 65,44 ET( 179,43 ZAC 84,23 ETC 257,90 CLP 41.20

PLAN(TOCENTRIC CONIC

C3 13.225 VHL 3.637 DLA 18.54 RAt. 164.66 RAD 6587.5 VEL 11.602 PTH 2.03 VHp 4.432 DPA T.DS RAP 165.51ECC 1.2177

LNCH AZIATH LMCH TIME L-I TIM( INJ LAT INJ L,_G INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

90.OO 17 59 28 8481,86 -27,32 71.88 44,7D 97,75 18 43 50 2061.9 -25,97 63.41

90.OO 10 28 16 4222,43 ,76 173,23 39,53 61,69 11 38 38 3622,5 -3,03 166.60

100,00 19 30 9 8369,46 -28,52 50,10 44,50 99,37 20 9 38 1769,5 -26.93 41.66

tO0.OO 11 40 16 3890.11 1.62 153.56 38.94 60.16 12 46 46 3390.1 -2.16 149.04

110.00 20 39 2 BOBI.33 -31.82 26.23 43_77 103.72 21 33 34 1491.3 -29.41 19.74

110,00 12 27 52 3841,00 4,51 142,58 37,28 58,08 13 31 33 3241,0 ,03 136.37

DIFFERENTIAL C(_RECTION8 MID-COURSE EXECUT|OI ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,5245 TRA 3,0309 TC-13,3699 2AU 2,4038 $G71L)913.0 _ 632,6 SG3 1223,8 ST 2831,2 SIR 540.6 SS 1393.9

ROE .$418 RRA .0945 RC3 .4033 FAU .20995 flflT -.2523 RRF -.2849 RTF .9932 CRT -.2333 CRS .5125 CST -.9543

FDE-l.5471FRA 5.9677 FC-13.7435 6SP 44931 661112926.5 R23 .0349 R13 -.8932 LSA 2958.9 MSA 634.9 SSA 22.8

DOE .6258 BRA 3.0518 6C313.$938 FSP 4234 $6112914.0"$62 812.1 THA 179.29 ELi 2834.3 EL2 525.1 ALF 177.14

LAUNCH DATE NOV 12 1964 FLIGHT TIME 380.00 ARRIVAL DATE NOV 27 1965

HEL|OCENTRIC CONIC

RL 1'46.06 LAL

RP 209.34 LAP

RC 612.019 Gb

PLANETOCENTR1C CONIC

CS 13.575 VHL 3.684

LNCH AZHTH LNCH TIME

90.00 18 8 58

,90.00 10 25 42

100.00 19 39 8

100.00 11 38 15

110.00 21 6 58

.OO LOt. 49,65 VL 32.857 GAL

-t.78.LOP 303.60 VP 23.692 GAP -11.27 AZP 90.51 TAL

16.76 GP -,06 ZAL 126,98 2AP 40,38 ETS 179,16 ZAE

DISTANCE 841,748 EARTH TO MARS

-4.55 AZL 88,15 HCA 253.96 SMA 187,82 ECC .22545 I1_ 1.8551 vl 30.094

334.87 TAp 228,83 RCA 145,48 APO 250.16 V2 26.166

64,33 ETE 179,45 ZkC 84.31 ETC 257.84 CLP 40.38

DLA 1.5,91 RAL 185,53 RAD 6567.5 VEL 11,617 PTH 2,04 VHP 4,512 DPA 7,79 RAP 165,89 ECC 1.2234

L-I TIM( INJ LAT INJ LONG |NJ RT A$C 1HJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2644,31 -27.15 70.56 45.75 98,36 18 53 2 2044,3 -25.72 62.19

4251.37 1.70 174,85 40.62 61,73 11 36 33 3651,4 -2.10 168.22

2353.53 -28.33 48,96 45,54 99,95 20 18 21 1753,5 -2_,87 40.55

4017,38 2,74 157,06 40,04 60,22 12 45 10 3417,4 -1.24 150.54

2078,72 -31,41 27,33 44,78 104,23 21 41 36 1476,7 -29.14 18.86

110.00 12 26 52 3864.96 5.42

DIFFERENTIAL CORRECTIONS

TOE -.6156 TflA 5.2450 TC-15.4276 6AU 2.4580

ROE .3499 RRA .0939 RC3 .399T FAU .t9985

FDE-1.3919 FflA 5,8547 FC-12.T456 DSP 45536

DOE .7081 BRA 5.2459 BC313.4333 FSP 4074

143.84 38.37 56.20 13 31 17 3265.0 .94 187.62

MID-COURSE ExECUTIOI ACCURACY ORBXT DETERMINATION ACCURACY

$G713067,2 SGR 637,1 863 1167,3 ST 273"4,7 SR 546,1 SS 1396.5

RRT -.2381RRF -.2913 RTF .9930 CRT -.2730 CRS .5372 CST -.9578

S6613082.7 R23 .0357 R13 -.9930 LSA 3054.9 MSA 627.8 SSA 22.4

S6113088,2 $G2 615,4 THA 179,22 ELi 2738.9 EL2 524.5 ALF 176.76

LAUNCH DATE NOV 12 1964 FLIGHT TIM( 382.00 ARRIVAL DATE NOV 29 1965

EARTH TO MARS

255.20 SMA 187.91 ECC .22667 INC 1.8528 vl 30.094

334.15 TAp 229.35 RCA 145.32 APO 230.51 V2 26.209

63.25 ETE 179.47 ZAC 84,40 ETC 257.79 CLP 39.58

HELIOCENTRIC CCNIC DISTANCE 845.988

RL 148.08 LAL .00 LOL 49.65 VL 32.962 GAL -4.69 AZL 88.15 HCA

RP 209.14 LAp -1.79 LOP 304.84 VP 83.723 GAP -11.41 AZP 90.47 TAL

RC 312.950 64. 16.52 GP -.06 ZAL 128.03 ZAP 39.58 ETS 179.14 ZAiE

PLAN(TOCENTRIC CONIC

C3 13.948 VHL 3.735 OLA 15.27 RAL 186,40 RAD 6567,5 VEL 11,633 PTH 2,04 VHP 4,594 DpA 7.62 RAP 166,30 ECC 1,2295

LNCH AZNTH LNCH TIME L-I TiME INJ LAT |NJ L._G INJ RT ASC INJ AZHTH INJ TIME

90.00 18 18 22 2627,18 -26,98 69,33 46,61 98,95 19 2 10

gO.GO 10 23 12 4280.39 2,63 176,47 41,74 61,80 tl 34 33

100.00 19 48 3 2337,97 -28,15 47,84 46.59 100.51 20 27 1

100.00 11 36 13 4044.81 3.87 158.57 41.18 G0.31 12 43 38

110.00 21 14 51 2068,37 -31,20 26,42 45.80 104,73 21 49 17

110.00 12 25 54 3889,17 6,34 145,12 39,51 $6,34 13 30 44

DIFFERENTIAL CC)RRECTION8 HID-COUBSE EXECUTION ACCURACY

TO( -.7110 TRA 5.4644 TC-13.2481 9AU 2.4717 SG71321§.2 8DR 641.4 SG3 1112.6

RDE .6583 RRA .0931RC3 .3958 FAU .lg010 RRT -.2641RRF -.2982 RTF .9927

FDE-1.4327 FRA 5.7597 FC-11.7990 BSP 46111 SG813230.8 R23 .0367 R13 -.9927

BDE .7962 BRA 5.4652 BC513.2550 FSP 3898 S6113216.3 SG2 618.6 THA 17g.26

PO C$T TIH INJ 2 LAT ZNJ 2 LONG

2027.2 -25.46 60.99

3680,4 -1,16 169.84

1736,0 -26,41 39,47

3444,8 -.$1 152.05

1466,4 -28,87 18.00

3289.2 1.87 138.88

ORBIT OETERMINATION ACCURACY

ST 2841.6 SR 551.5 SS 13g7.8

CRT -.31D4 CRS .5607 CST -.9609

LSA 3153,g MSA 620.6 SSA 22.0

EL1 2846.g EL2 523.3 ALF 176.46

gg6



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 146.06 LAL .00

RP 206.94 LAp -1.60

RC 313.671GL 16.28

PLAN(TOCENTRIC CONIC

C3 14.345 VHL 3.765

LNCH AZNTH LNCH TIM(

60.OO 18 27 42

90.00 10 20 46

100.O0 19 56 54

100.00 11 34 17

110.00 21 22 42

110.00 12 24 58

FLIGHT TIHE 384.00

DISTANCE 850.228

LOt. 49.65 VL 32.668 GAL -4.64 AZL 36.15 HCA 256.44 SNA

LOP 306.08 VP 23.758 GAP -11.$4 AZP 90.43 TAL 333.41 TAp

GP -.Os ZAL 129.08 zAP 38.80 ETS 179.13 Z_d[ 62.15 ETE

ARRIVAL DATE DEC 1 Igss

EARTH TO MARS

188.00 ECC .22795 INC 1.8525 V1 30.094

229.85 RCA 145.15 APO 230.66 V2 26.232

179.49 ZAC 64.49 ETC 257.73 CLP 36.80

OLA 14.63 HAL 187.27 RAD 6567.6 VEL 11.650 FTH 2.05 VHP

L-I T_NE INJ LAY INJ _ONG INJ RT ASC INJ AZI4TH INJ TIM(

2610.44 -26.79 68.15 47.89 99.52 19 11 12

4309.49 5.37 178.09 42.88 61.89 11 32 38

2322.78 -2T.95 46.75 47.66 101.05 20 35 37

4072.38 4.60 160.09 42.31 60.43 12 42 10

2054.30 -30.99 25.55 46.84 105.20 21 56 57

3913.64 7.26 145.41 40.67 56.30 13 30 12

4.678 DPA 7.43 RAP 166.72 ECC 1.2361

PO C$T TIM INJ 2 LAT INJ 2 LONG

2010.4 -25.21 59.84

3709.5 -.22 171.46

1722.8 -26.|4 36.41

3472.4 .63 IS3.56

!454.3 -28.59 17.17

3313.6 2.80 140.16

ORBIT DETERMINATION ACCURACY

ST 2951.5 SR 556.8 SS 1397.1

CRT -.3449 CRS .5823 CST -.9637

LSA 3255.2 MSA 613.3 SSA 21.6

ELI 2957.9 EL2 521.5 ALF 176.16

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.6091 TRA 5.6912 TC-13.0569 BAU 2.5032 SGT13350.1 _ 645.5 SG3 1059.7

ROE .3669 RRA .0920 RC3 .3914 FAU .18064 RRT -.2704 RRF -.3052 RTF .9925

FOE-1.4676 FRA 5.6236 FC-10.9012 BRP 4see2 _13375.7 R23 .0876 HI3 -.9925

BDE .6864 SRA 5.6919 0C313,0627 FSP 3730 SG113361.3 SG2 62|.4 THA 179.25

LAUNCH DATE NOV 12 1964 FLIGHT TIN( 386.00 ARRIVAL DATE DEC 3 1965

HELIOCENTRIC C_:_IIC O|STANCE 854.467 EARTH TO MARS

RL 146.06 LAL .00 LOL 49.$3 VL 32.973 GAL -5.00 AZt. 88.13 HCA 237.69 SMA 188.10 ECC .22929 INC 1.8523 VI 30.094

RP 208.76 LAP -1.81 LOP 307.33 VP 23.789 GAP -11.66 AZP 90.40 TAL 332.66 TAP 230.34 RCA 144.97 APO 231.23 V2 26.254

RC 314.784 GL 16.04 re4P -.06 zAI. 130.14 ZAp 38.04 ET8 179.11 ZAE 61.10 ETE 179.52 ZAC 84.59 ETC 257.67 CLP 38.04

PLANETOCENTIIIC CONIC

C3 14.769 VHL 3.848 OLA 13.98 Rid. 168.13 RAO 6587.6 VEL 11.669 PTH 2.05 VHP 4.764 DpA 7.24 RAp 167.18 ECC 1.2431

LNCM AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 36 57 2594.17 -26.61 68.91) 48.99 100.07 19 20 11 1994.2 -24.94 58.72

90.00 10 IS 28 4388.69 4.50 179.73 44.06 62.01 11 30 47 3736.7 .72 173.09

100.00 20 5 41 2307.97 -27.76 45.69 48.74 101.57 20 44 9 1708.0 -25.68 37.40

100.00 11 32 25 4100.12 5.53 161.63 43.49 60.56 12 40 45 3500.1 1.57 155.08

110.00 21 30 32 2042.56 -80.78 24.70 47.90 105.67 22 4 34 1442._ -28.32 16.36

110.00 12 24 4 3938.84 8.18 147.73 41.86 56.69 13 29 42 3338.3 3.74 141.45

DIFFERENTIAL C(:RRECTIONS MID-COURSE EXECUTION ACCURACY GIIBIT OETERN[NATION ACCURACY

TOE -.9093 TMA 5.t258 TC-12.6475 BAU 2.5379 SGTI3429.4 _ 649.4 $¢;3 1008.4 ST 3063.5 SR 562.0 S$ 1394.4

ROE .3758 flRA .0907 RC3 .3667 FAU .17148 RRT -.L_767 RRF -.3122 RTF .9922 CflT -.3764 CRS .6021 CST -.9661

FDE-1.4967 FRA 5.5070 FC-10.04T7 81i e 4?280 S68|38|3.0 R23 .0386 RI3 -.992Z LSA 3358.1MSA 606.3 SSA 21.2

BOG .963R BRA 3.9Z95 BC812.8535 F6ff 3§67 86118500.6 SG2 824.0 THA $79.24 ELI 3071.0 EL2 519.3 ALF 175.93

LAUNCH DATE NOV 18 1964

HELIOCENTRIC CONIC

RL 146.03 LAL .00

RP 206.56 LAP -1.82

RC 315.690 GL 15.79

PLANEYOCENTflIC CONIC

C3 15.220 VHL 3.901

LNCN AZNTH LHCH TIME

90.00 18 46 6

90.00 10 16 12

100.00 20 14 24

100.00 11 30 35

110.00 21 38 16

_10.00 12 23 11

49.65 VL 32.879 GAL

FLIGtIT TIN( 388.00 ARRIVAL DATE DEC 5 1965

OISTANCE 858.703 EARTH TO MARS

*5.IS AZl. 88.15 HCA 258.93 SMA 188.20 ECC .23066 INC 1.0520 VI 30.094

231.61 VZ 26.274

257,61 CLp 37.31

LOL

LOP 808.57 VP 28.820 GAP -11.82 AZP 90.36 TAL 331.89 TAp 230.82 RCA 144.78 APO

GP -.06 2AL t31.2t ZAP 37.3I ETS 179.10 ZAE 60.07 ETE 179.53 2AC 84.70 ETC

OLA 13.33 RAL 169.00 RAD 6567.6 VEL 11.688 PTH 2.06 VHp 4.851DpA 7.04 RAP 167.65 ECC 1.2505

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTfl INJ TIN( PC) CST TIM |NJ 2 LAT INJ 2 LONG

2378.35 -26.41 65.87 50.10 100.60 19 29 5 1978.4 -24.68 57,63

436T.97 5.43 181.38 45.28 62.17 11 29 0 3768.0 1.67 174.72

2293.57 -27.55 44.67 49.84 102.07 20 52 38 1693.6 -25.61 36.41

4127.99 6.46 163.17 44.70 60.75 12 38 23 3528.0 2.51 156.61

2031.05 -30.56 23.87 48.98 106.11 22 12 9 1431.0 -28.05 15.57

3963.27 9.11 149.06 43.08 56.91 13 29 14 3363.3 4.69 142.76

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY

70E-1.0139 TRA 6.1661 TC-12.$299 BAU 2.5711 $GT13636.1SGR 653.2 863 959.1

ROE .3851RRA .0891RC3 .3817 FAU .16257 RRT *.2635 RRF -.3199 RTF .9918

FDE-I.5226 FRA 5.3894 FC3-9.2471BSP 47806 8GSI3GSI.7 R23 .0397 RI3 -.9919

BOE 1.0846 BRA 6.1668 8C312.6857 Flip 3408 A61|3637.4 SG2 626.3 THA 179.22

LAUNCH DATE NOV 12 1964 FLIGHT TIN( 390.00

HELIOCENTRIC C,(_IC DISTANCE 862.93?

RL 148.06 LAL .00 LOL 49.65 VL 32.984 GAL -3.33 AZL 88.15 HCA 260.18 SNA

RP 208.40 LAP -1.82 LOP 309.82 VP 23.850 GAP -11.96 AZP 90.32 TAt. 331.11 TAp

RC 316. 568 Gi. 15.54 r_p -.05 ZAL 182.27 ZAP 36.59 ET8 179.06 ZAE 59.06 ETE

PLANETOCENTR|C CONIC

C3 15.700 VNL 3.9Q2 OLA 12.$8 R/d. 166.66 RAO 65GT.S VI[L 11.708 PTH 2.06 VHP

LNCH AZMTH LNCH TIN( L-; TIN( INJ LAT INJ L_G INJ RT A_ |NJ AZI4TH INJ TIME

90.00 18 S5 11 2552.69 -26.22 64.79 51.23 101.11 19 37 54

90.00 10 14 1 4397.34 6.57 185.03 46.46 62.35 11 27 18

100.00 20 23 3 2279.57 -27.35 43.88 50.96 102.56 21 1 3

100.00 11 28 49 4155.00 7.89 164.78 45,98 60.65 12 38 5

110.00 21 46 2 6016.91 -30.35 23.07 50.07 106.54 22 19 42

110.00 12 22 20 8986.46 10.04 150.41 44.32 57.15 13 28 46

DIFFERENTIAL Q3RRECTION6 MID-COURSE EXECUTION ACCURACY

TOE-1.1204 TRA 6.4141 TC-12.3979 BAu 2.6085 SG713767.0 8GR 658.7 863 911,4

RD( .3946 RRA .0873 RC3 .3758 FAU .15396 RRT -.Z903 RRF -.3276 RIT .9915

F06-1.$433 FRA 5.2707 FC3-8.4894 BSP 48363 SGl18782.7 R28 .0406 R13 *.9915

BO( 1.1S79 6HA G.4147 6C312.4036 F_P 3255 S_113766.3 $4;2 628.4 THA 179.20

ORBIT DETERMINATION ACCURACY

ST 3178.0 SR 567.0 SS 1390.2

CRT -.4062 CRS .6211 CST -.968_

LSA 3463.3 NSA 599.2 $SA 20.8

EL1 3186.6 EL2 516.7 ALF 175.74

ARRIVAL DATE DEC 7 1965

EARTH TO MARS

188.29 ECC .23214 INC 1.6518 vl 30.094

231.29 RCA 144.58 APO 232.00 V2 26.294

179.55 ZAC 84.80 [TC 257.35 CLP 36.59

4.940 DPA 6.82 RAP 168.14 (CC 1.2584

PC) C$T TIM INJ 2 LAT INJ 2 LONG

1963.0 -24.42 56.56

3797.3 2.61 176.36

19.79.6 -25.35 35.45
3556.0 3.46 158.15

1419.g -2?.79 14.62

3388.4 5.64 144.08

OR6IT DETERMINATION ACCURACY

ST 3293.2 6R 572.0 S$ 1383.8

CRT -.4334 CRS .6385 CST -.9701

LSA 3568.8 MSA 592.5 SSA 20.5

ELI 3302.8 EL2 514.0 ALF 175.59
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOI.. 1, 19643

LAUNCH DATE NOV 12 1564 FLIGHT TIN( 59£.00 ARRIVAL DATE DEC 9 |R65

HELIOCENTRIC C_NIC

RL 14l.OI LAL .00

RP IOl.li LAP -1.83

RC S$T.ARO GL 15.20

PLAN[TOCENTR|C CONIC

C3 1G.RSt VHL 4.02S

LNCH AZq4TH LNCH TIME

SO.DO IS 4,10

SO.GO 10 11 55

1OO.O0 20 Sl 3A

100.00 11 2T I

110.00 RI 53 43

110.00 12 21

DIFFERENTIAL C_tRECTIONS

TO[-I.RStR TRA I.iU4 TC-12,1i05 8AU 2,iSiS

ROE .4045 RRA .D85E RCS .3708 FAU .14571

FDE-l.5518 FRA 5.14R4 FCS-T.T812 Blip 408?0

ROE 1.tgS9 ERA G.i189 8C318.18St Flip 3104

DISTANCE 867.167 EARTH TO MARS

LOL 49.45 VL 32.000 GAL °5.50 AZL 80.15 HCA 241.43 SMA 188.SR [CC .23364 INC 1.4515 VI 30.OSA

LOP Stt.QT VP Z$.RT8 GAP -12,11 AZP DO.tO TAL 330.31 TAP 231.74 RCA 144.37 APO 238.41 VE ES.$14

GP -.05 zAL t33.54 ZAP SS.RO ETS 170.07 ZN[ 58.QG ETE 179.57 ZAC 84.SE ETC RST.4R CLP 35.90

DLA 12.02 RAL 190.72 R_ 85ST.S VEL 11.T30 pTH 2.07 _p 5.030 DpA S.SO RAp 168.$5 ECC 1.2668

L-I TIME IHJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT IHJ 8 LONG

£540.09 -26.02 03.75 52.37 101.50 19 48 58 1940.1 -ZA.IS 55.57

4485.DO 7.29 184.70 47.74 02.56 11 25 40 3828.8 3.56 178.01

• ERS.08 -27,15 42.72 52.10 105.02 81 9 24 1855.0 -25.08 $4.53

4184.14 8.31 IS6.31 47.19 81.18 12 35 50 3584.1 4.40 159.70

I00D,12 -30,14 22.30 51.10 100.05 22 27 13 140tD.1 -27.5Z 14.09

4013.77 10.90 151.?8 45.59 57.42 13 20 24 3415.8 S.SO 145.42

RID-COURSE EvFcuT|ON ACCURKCY ORBIT DETERMINATION ACCURACY

W;T1389i.0 SGR 680.2 S_5 865.4 ST 3410.6 SR 576.9 SS 1375.9

RRT -.nTT RRF -.3359 RTF .0911 CRT -,4595 CRS .6554 CST -.9718

88813911.8 R23 .0422 R13 -.0911 LSA 5676.5 NSA 585.G SSA 20.1

84;113097.4 _ $30.2 THA 179.19 ELI 3421.1 EL2 510.8 ALF 175.46

LAUNCH DATE NOV 12 lX4 FLIGHT TIME 394.00 ARRIVAL DATE DEC 11 1965

HELIOCENTRIC C_AIC

RL 148.OQ LAb .0_LOL 4J.S5 VL

DISTANCE 871.595 EARTH

31.995 GAL -S.ET A_I 88.15 HCA 201.$8 SMA 188.49 ECC .25524 INC

LOP $11.52 Vie 23.906 GAP *12.25 AZP 90.14 TAL 329.49 TAP 252.17 RCA 144.15 APO

GP -.05 ZAL 154.40 ZAP _3.£3 ETS t70.05 ZN[ 5T.OS [TE 111.59 ZAC 85.03 ETC

RP 104.08 LAp -1.R4

RC S$8._T GL 15,_

PLAN[TC_ENTRIC C_lAIC

CS IS.751 VHL 40095

LMCH AZHTH LNCH TIM( L-I TIN[

90.D0 19 10 4 1533.1_

90.00 10 0 4t 4458.35

tO0.OO E0 40 8 t151.83

100.00 11 25 IS 4111o40

110.00 £1 1RI 1998.0a

110.00 IE I0 41 4030.31

DIFFERENTIAL CGRN[CTIGNS

TOE-S.S4SI TRA 8.9003

ND[ .4147 RRA .08388

FDE-1.ST44 FIA 5.OZ_l

BiDE 1.4080 tltA S.9501

TO MARS

1.$513 vl 30.094

232.84 V2 26.$32

_57.42 CLP 55.23

DLA

RIO-COURSE IN[CUT|ON ACCURACY

TC-II.RI$I IkUl.I?01 80T14080o7 I I_13.4 SG3 020.9

RC3 .I_4l FAU .tSTSI RRT -.3051 _ -.3444 RTF .9906

FC_-T.1154 REP 49330 Rrd114030.4 RI3 .0430 RI5 -.9908

K511.9101 Flip 2950 SGt14018.I _ 331.T THA ITS.IT

11.57 HAL tli.SI tAO 0147.7 V[L 11.753 pTH 2.07 VHP 5.115 DPA 6.37 RAP 169.18 ECC t.tTS8

INJ LAT INJ _ INJ RT A_ INJ AZMTH INJ TIM( PO CST TIM INJ 2 bAT INJ 2.LONG

--25.02 _t,T4 53.54 102.08 10 55 17 1953.7 -15.$9 54.59

1.21 114.31 49.03 8£.01 11 24 R 54156.5 4.51 175.$7

-H,J4 41.80 53.23 103.47 21 17 41 1052.8 -24.82 33.64

9.14 137.t0 48.49 61.44 18 35 38 3812.A 5.35 161.26

-!1.93 11.55 51.31 107.34 12 34 40 1398.7 -27.27 13.59

11.91 153.17 43.89 57.71 13 20 E 3439.3 T.SS 146.77

ORBIT DETERMINATION ACCURACY

ST 5518.0 SR 551.G SS 1385.8

CRT -.4850 CRS ,$711 CST -.9731

LSA 5T85.5 MSA 579.1 SSA 19.8

ELI 3539.4 EL2 507.6 ALF 175.35

LAUNCH DATE NOV 12 19_4 FLIGHT TIN[ 5RS.00 ARRIVAL DATE DEC 15 1915

HELIOCENTRIC CONIC

RL |48.04 LAL .DO

RP 207.95 LAp -1.84

RC 319.147 GL 14.T5

PLAM[TOCENTRIC CONIC

¢3 17._34 VHL 4,1S4

LNCH A_4TH LNCH TIN[

90.00 19 Z1 5E

90.00 10 T 49

100.00 20 48 34

100.00 11 23 49

110.00 28 8 55

110.00 12 19 5_

OIFFERENT|AL CORRECT|ORS

TOE-1.4634 TRA 7.1997 TC-I1.$595 BAU 2.7056

ROE .42S2 RRA .OSOO RC3 .3509 FAU .12995

FDE-1.SSSS FRA 4.9025 FC5-S.4895 BSP 49853

00£'1.51_9 ERA 7.Z002 BC511.6851 FSP 2818

DISTANCE 875.615 EARTH TO MARS

LOL AS.S5 YL 35.001GAL -5.85 AZL 88.15 HCA 265.95 SMA 188.60 ECC .25590 INC 1.8510 vl 30.094

LOP 515.58 vP 25.953 GAP -12.40 AZff 90.20 TAL 328.06 TAp 232.59 RCA 143.92 APO 233.27 V2 26.349

GP -.O5 ZAL 135.46 ZAP 34.57 ETS 179.03 ZAE 56.14 ETE 179.61 ZAC 85.16 ETC 257.35 CLp 54.57

DLA 10.71RAL 19_.45 RAD 6587.7 VEL 11.778 pTH _.08 VHP 5.217 DpA 6.13 RAP 159.73 ECC 1.2855

L-I TIME INJ LAT INJ LONG INJ RT ARC IHJ AZNTH IHJ TIME PO CST TIN INJ 2 LAT IHJ 2 LONG

_519.71 -25.61 61.77 54.71 102.51 20 3 52 1919.7 -23.63 53.65

4485.97 0.13 188.07 50.34 65.08 11 22 35 5886.0 5.45 181.33

2240.12 -26.74 40,01 54,42 103.89 21 25 54 1640.1 -24.56 52.78

4240.79 10.16 169.50 4_.60 61.73 12 54 30 5640.8 G.30 162.64

1938.$1 -29.72 _0.05 55.48 107.72 22 4_ 5 1388.6 -27.01 12.71

4085.05 11.84 154.58 48.21 58.04 13 27 41 5465.1 8.53 148.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_71414_.0 $GR 055.5 $85 778.0 ST $845.6 _R 588.2 Ss 1353.5

RRT *.3129 RRF -.3532 flTF .9901 CRT -.5050 CRS .6858 CST -.9743

S88t415T.7 R23 .0451 RID -.9901 LSA 5890.7 MSA 572.6 SEA 19.5

S81t4143.5 $4;I 635.0 THA t70.15 EL/ 5657.8 ELI 504.5 ALF 175.27

LAUNCH DATE NOV 1E 19G4 FLIGHT TINS 398.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC CGNIC

RL 145.O_ LAb .DO

Np IO?.TD LAP -1.04

RC SRO.tR2 _L 14.49

PLAN(T_ENTRIC r_4|C

C3 17.95_ VML 4.23T

LNCH AZHTH LNCH TIME

90.00 19 $0_

90.00 10 5 52

1OO.00 20 5i 55

100.00 11 2_ 14

110.00 11 1_

110.00 1t 19 tl

DIFFERENTIAL C¢_RECTIONK

TDE-I.5S$8 TllA 7,47T0 TC-11.SR08 BAU 2.7374

ROE .4361 RRA ,0?T0 RC5 .3525 FAU .12258

FDE-I.SRO9 FRA 4.7752 FC3-5.9001 8SP 505_6

DOE 1.i4_T ERA 7.477A 8C311.4051 FSP 2870

DISTANCE 879.831 EARTH

-G.04 AZL 88,t5 HCA 265.10 SNA 108.70 ECC .2386Z INC

TO MARS

1.8507 vl 30.094

253.73 V2 2S. SSS

25_.29 CLp 31.93

LOL 49.65 VL 35.007 GAL

LOP 514.83 VP _3.960 GAP -12.35 AZP 90,18 TAL 327.82 TAP 253.00 RCA 143.67 APO

GP -.05 ZN. 13R.52 ZAP 33.93 ETS 179,02 zAE 55.10 ETE 179.63 ZAC 85.28 ETC

OLA 10.08 RAL 103.28 RAD 6507.7 VEL 11.894 pTH 2.09 VHP 5.313 DPA 5.88 RAP

b-I TINS INJ LAT INJ _ INJ RT ASC INJ AZI4TH INJ TIN(

2506.24 -25.41 60.83 55.91 102.93 EO 12 22

4515.07 10.04 10_.T3 51.$9 63.39 11 21 8

2217.85 -26.53 40.05 55.81 104.30 21 34 2

4119.30 11.07 171.13 51.15 $1.08 12 33 24

1970.95 -29.52 20.17 54.02 108.0? 22 49 25

40t10.98 13.7T 155,0_ 40.5? 58,40 13 27 82

M|O-COUR_E EIC_CUTIGN ACCURACY

S_714290.1 SGR 009.5 SG5 735.7

RRT -.3109 RRF -.3_15 RTF .9895

S_814275.9 R23 .0423 R13 -.9896

S8114251.8 W;2 834.0 THA 179.14

170.30 ECC 1.ZS55

PO CST TIM INJ 2 LAT INJ 2 L(_IG

1906.2 -23.35 52.75

$915.7 S.Sg 183.01

IS87.9 -24.$1 $1.$6

3059.3 7.25 I84.43

1378.9 *26.77 12.07

3401,D S.49 149.53

ORIIT DETERNINATI(_I ACCURACY

ST $765.1SR 590.T SS 1330.3

CRT -.5255 CRS .$999 CST -.9753

LSA 3097.7 MSA 556.5 SSA 15.2

ELI $775.1 EL2 500.8 ALF 175.20
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOI_. !, 1964)

LAUNCH DATE NOV 12 1964

HELIOCENTRIC CONIC

RL 148.08 LAL .00

RP 207.64 LAP -t.6S

RC 320.gge GL 14.22

PLAN(TOCENTRIC C"(_41C

C3 18.608 VHL 4.314

LNCH AZMTH LNCH TII4_

90.00 19 39 14
90.00 10 3 S9

100.00 21 S 11

100.00 11 20 _S

110.00 RE IS IS

110.00 tR ID ED

FLIGHT TINE 400.00 ARRIVAL DATE DEC 17 1965

DISTANCE 884.041 EARTH TO MARS

LQL 49.65 VL 33.011 GAL -S.E$ AZL 18.15 HCA 88e.44 SNA 188.81 ECC .|4042 INC 1.0505 Vl 30.094

LOP 316.08 VP Es.Res GAP -IR.TO AZP 90.11 TAt SEGoR5 TAp 833.40 RCA 141.41 APCr R34.20 V2 24.381

GF -.05 ZAL 137.58 +ZAP 33.3| [TS tT9.OO Z/d_ 54.88 ET( _78.64 ZAC 85.48 ETC 25T.£R CLP 33.31

OLA 9.40 RAL 194.13 RAO GSGT.8 V(L 11,852 PTH 2.10 VHp 5.411DPA 5.62 RAP 170.09 ECC 1.3063

L'I TIM( INJ tAT INJ LQNG INJ RT A$C INJ AZNTH INJ TIME PC) CST TIM INJ E LAT INJ 2 LONG
8493.R6 -2S.21 59.93 57.12 103.34 20 EO 4T 1893.S -83.13 51.66

414S.45 10,95 |gl.SO 53.06 83.72 11 19 44 3945.5 7.33 184.69

R211.04 -28.33 39.23 56.8t 104.88 21 41 T 1618.0 -24.06 31.17

4897.90 11.98 ITE.TT 51.52 62.41 12 $1 21 $6R7.9 0.19 166.03

19_9.D5 -L_.32 19.52 55.81 108.41 22 56 45 t369.6 -26.53 11.45

411T.C_ 14.69 1ST.4? SO.Re 58.T8 13 2T 5 3517.1 10.45 150.94
DIFFEREMTIAL CCRRECTIOII$

11)E-I.TOTT TRA ?.T8t3 TC-11.1348 BAU t.TTIS

ROE .44T4 RRA .0733 RC3 .34S8 FAU .1|SET

FDE-l,5901FRA 4.648TFCS-5,3|25 BliP 50771

BOE 1.Y654 IRA 7.7888 BC311,1402FRP 254S

LAUNCH DATE NOV 12 1984

HELIOCENTRIC CDNIC

RL 140.06 LAL .00

RP 207.54 LAP -1.83

RC 3R1.858 GL t5.t5

PLAI_TOCENTRIC C(_AIC

C3 19.SOT VHL 4.3R4
LNCH AZNTH LNCH TIME

80.00 19 4T 48

90.00 10 £ 9

100.00 21 13 fgt
100.00 11 1R 14

110.00 28 31 16

110.00 18 IT 48

DIFFERENTIAL CGRRECTIQN8

TOE-1,9654 TRA 1.0543 TC-lO,geT5 BAU 2.$0Q4

hOE .4890 rata .0_ RC3 .8312 FAU .10452

FDE-t.SIRI FRA 4.9184 FCS-4.ISTJ lIP 81184

DOE 1.9920 NA 2,088 KIIO.2?I|T FeP 8419

DRGIT DETERMINATION ACCURACY

ST 3880.3 gR 595.0 $S 1322.9

CRT -.5448 CRS .T131CST -.9TSZ

LeA 4104.4 MSA 560.4 SeA 18.9

EL1 3894.0 EL2 497.3 ALF 175.15

ARRIVAL DATE DEC 19 1965

EARTH TO MARS

SMA 188.91ECC .84229 INC 1.8502 Vl 38.094

TAp 233.78 RCA 143.14 ApQ 234.68 v2 26.396

ETE 176.88 ZAC 85.55 ETC 257.15 CLP 32.71

NID-COURW[ [Xi[CUTIGN ACCURACY

SGTI43T5.O 8GR 8T2.5 SG5 8R8.8
RRT -.SL_l RRF -.5719 RTF .8889

M,914590oT RL"J .0485 R15 -._889

S8114576,T 882 634,7 THA 179.12

FLIGHT TIME 402,00

O! 6TAN¢[ 888,144

LGL 49.65 VL 53.019 GAL -1.48 AZL 88.15 HCA 287.70
LOP 317.31 VP Z4.00S GAP -t|.85 AZF 1_.OY TAt 328.08

GP *.09ZN. 1_J8,84 ZAP _IZ.Tt ET8 178.98 ZA( 55,37

DLA 8.78 RAt 164.2T RAD tSATo2 ¥(L 11.861 pTH 2.10 VHp 5.518 DpA 5.35 RAP 171.48 ECC 1.3177

L-I TIN_ INJ LJkT INJ _ INJ RT AeC INJ AZNTH INJ TIN( PO CST TIN INJ E _AT IMJ E LONG
tARO.TT -IS.01 99.07 88.35 _05.T5 tO _ T 1880.8 -22.80 51.05

4575.50 11.84 193.14 84.48 64.09 11 18 E4 5975.3 0.16 106.39
1_4.DR -gRoSS _045 S8.05 105.08 21 SO T 1804.7 -83.91 30.42

4528.81 11.88 174.42 55.93 82.T6 12 51 20 3788.8 9.13 167.64

19QO.TT -_8°15 12.J0 5Y.O0 108.T3 23 4 O 1880.8 -26.30 10.67

4143.36 It.El IS8.2S S2,56 $2.20 15 28 50 3543.5 11.4R 152.36

NIO-COUReE EIECUTIQN ACCURACY OROIT DETERMINATION ACCURACY

86T14411.2 Nit 8T4,W 865 836.3 ST 3R98.8 M 589.E 6S 1304.9

RRT DEBT? _ -._119 Rll r .RRR2 CRT -.5685 CR$ .T259 COT -.9768

060t4108.0 R28 ,Os04j R15 -.9682 LeA 4210.5 NSA 554.5 SSA 18.6

28_4448°0 _ R3_.2 TRA |T9.10 ELI 4011.0 EL2 483.7 ALF 175.11

LAUNCH DAY( ROY IR 1854

HELIOCENTRIC CONIC
RL 148;06 LAL .D0

RP 207.42 LAP _1.0S

RC 382.T14 6L 13.69

PLANETOCENTRIC CONIC

C3 20.050 VHL 4.479

LMCH AZMTH LNCH TIME

90.00 19 $0 13
gO.OR 10 O tt

100.00 R1 21 29

100.00 11 17 4T

110.00 2l 58 39

110.00 18 IT 8

FLIGHT TIN( 404.00 ARRIVAL DATE DEC 21 1965

OISTANC[ 501.439 EARTq TO MARS

LOL 49.65 VL 33.ORS GAL -S.G5 AZL 38.15 HCA R68.96 SMA 189.08 [CC .84425 INC 1.8500 vl 30.094

LOP 310.91VP 14.052 GAP -13.01 AZP 90.03 TAL 585.18 TAp ES4.14 RCA 14R.85 APO R35.19 V2 26.409

GP -.05 ZAL 158.68 ZAP 3R.13 ETS 1T8.86 ZN[ 52.48 ETE 1T9.68 ZAC 85.69 ETC 257.08 CLP 3£.13

OLA 8.10 RAL 193.80 R_O GSi?.i VEL 11.882 PTH 1.11VHP 5,814 DPA 5.08 RAp 1Tl.lO [CC 1.3300

L-| TIN( INJ LAT INJ LONG INJ RT A$C INJ AZRT_ IMJ TIME PO CST TIM INJ I LAT INJ 2 LONG

8498.?8 -24.81 58.15 59.80 104.10 20 ST tt 1868.8 -28.83 80.26

4805.21 11.72 194.99 55.86 84.49 11 17 7 4005.1 9.18 186.10

6183.8D -25.84 37,70 59.2T 105.40 21 58 ! 1593.0 -ES.ST 29.70

4555.41 13.TT 1T8.10 55.58 65.10 12 30 25 3755.4 10.06 169.27

1158.50 -11.84 18.51 58.22 109.04 23 11 11 1352.3 -tS.OY 10.31

4tI9.EVJ 16.55 180.45 53.8! 59.84 15 16 36 3569.7 12.3T 153.80

DIFFERENTIAL C.GRRECTIQNS MID-COURRE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TDE-l.9490 TRA 8.3558 TC-IO.SiSE RAU 8.8414 M, T14594.1 8GR 8TT.5 883 621.1 ST 4111.7 SR 403.E SS 1884.5

RDE .4710 RMA .D958 Re3 .5525 FAU .101ST RRT -.3484 RIW -.3811RTF .6874 CRT -.5?90 CR$ .7300 CST -.gTT3

FOE-t.5836 FRA 4.3958 FC5-4.3858 28P 5158R 86114801.8 RL_ .052T R15 -.8875 LeA 4314.9 MSA 549.0 SSA 18.3

BDE 2.0816 BRA 8,3560 8C310,8004 FgP 1286 88114898°1 _ 635,4 THA 178.08 EL1 4186,7 EL2 490,0 ALF 175.07

LAUNCH DATE NOV It 11_4 FLIGHT TIN( 401.OO ARRIVAL DATE DEC 23 1965

HELIOCENTRIC CONIC

RL 141.06 LAL .00

RP Lq)?.Sl LAP -1.85

RC 383.5G9 81. 13.41

PLAN[TOCI[NTRTC r.,QNIC
C3 R0,840 V14L 4,385

LNCH AZI4TH LNCH TIN(
90.00 tO 4 35

90.00 9 59 39
t00.DO 11 29 30

100.00 1t 19 14
110.00 tt 45 SS

110.00 12 18 E8

DIITAR¢[ N8._S EARTH TO MAiD

48.85 VL 53.053 GAL 06.85 AZL 88.15 H¢A 2T0.22 _4A 189.13 ECC .84829 INC 1.849T Vl 30.094

LQP 311.RT VP 24.089 GAP -IS.IT AZP IH).$$ TAL 5_4.2T TAP 234.48 RCA 14_.58 APO 835.T1VR L_.4£E
GP -.05 ZAL 140.T4 ZAP 31.58 [T8 |78.94 ZAE 51.81ETE 179.69 ZAC 85.94 ETC 857.01CLP 31.56

DIFFERENTIAL. CORRECTIONS

TDE-t.tDD? TRA 8.8644 TC-10,3252 2AU 2.8782

ROE .4933 RRA .CHS11 RC5 .SRS4 FAU .09510

FDE-I.STS9 IrRA 4.8812 FCS-3,iSOT BSP 519S8
BOE 2.1556 BRA 8.9648 8C310.3304 FSP 216D

DLA T.45 RAL 198.83 RAD $SDT.I VEL 11.928 pTH 2.12 VHP 5.718 DpA 4.T9 RAP 17R.T4 ECC 1.3430

b-I TINE INJ tAT lflJ LQNG INJ RT ASC INJ A_4TH INJ TIN( PO CST TIN INJ R LAT INJ 2 LONG
245T.28 -14.81 $T.48 60.88 104.45 20 45 3E 1057.3 -ER.4O 49.50

448$.14 15.80 IJHS,T8 37.55 t4.82 11 15 33 4035.E 10.10 189.82
2183.3R -25.73 38.N 60.32 105.75 12 5 54 1583.4 -83.34 19.01

4584.30 14.65 ITT.?_ 56.83 85.85 J2 L_ 28 3784.3 10.99 170.91

1844.83 -88,79 17,78 55,48 10t).51 23 18 18 1844.3 -85.66 9.78

419tS.21 IT.44 181.8T 58.21 80.12 15 88 24 3588.E 15.33 |55.£6

N|D-COURSE EXECUTION ACCURACY OR||T DETERN|NATION ACCURACY

SGT14700,3 8GR 81_.8 84;5 $85.5 8T 4218.7 SR 80T.$ SS 1£68.S
RRT -.35§S RRF -.4028 RTF .8888 CRT -.584T CR8 .7497 CST -.ITTT

SG$14716.0 RE5 .0§$1Rt_-,R8B6 LeA 441R.5 N$A 541.E S$A 19.0
S6114708.3 SG2 855.4 THA 179_O6 ELI 4841.3 [LE 486.3 ALF IT5.03

999



JPL TM 33-1OO EARTH--MARSTRAJECTORIES(VOL !, 1964)

LAUNCHDATENOVlZ 1944 PLIGHTTIME408.00 ARRIVALDATEDEC 25 1965

HELIOCENTRIC CONIC OIST4NC[ 9•0.802 EARTH TO NARD

RL 148.06 LAL .OO LOL 49.65 VL 33.038 GAb -T.OS AZL 88.|5 HCA 271.48 SNA 199.24 ECC .24842 INC I.DiR5 vl 30.094

RP 207.21 LAP -1.85 LOP 321.13 YP 24.076 GAP -13.35 A_P 89.95 TAL 323.35 TAp Z34.83 flCA 14Z.ES.APO 234.25 V2 26.434

RC 3Z4.413 GL 13.14 GP -.05 7AL 141.78 ZAP 31.•0 ETB 178.9J ZA[ 30,75 ET[ I?•.7I ZAC iS.DR ET¢ E56.94 CLP 3S.OD

PLANEYOCENTRIC CONIC

C3 RI.SR1 YNL 4;656 •LA B.81 RAL l•T.4l RAD &liTo9 V[L II.BI1 PTH Z.13 VHp 5.825 •PA 4.50 RAP 173.39 ECC 1.3568

LNCN AZNTM LNCH TXN[ L-| TIN[ INJ LAT INJ LONG lNJ RT ASC INJ AZNTH INJ T|N[ PO CST TEN INJ Z LAT INJ Z LONG

90.00 20 1_ S2 E446.ER -24.43 5B.Tl 32.13 I04.T8 20 53 38 184i.3 -22.17 48.77
SO.DO 9 56 S6 4665.[0 14.46 1•B.55 59.96 65.38 11 14 42 4065.2 11.01 191.56

100.00 £1 37 27 2173.45 -25.$6 36.30 61.79 106.•5 22 13 4• 15T3.5 -23.12 Z8.36

100.00 11 15 2 4413.2T 1§.$2 17•.50 §B.32 64.13 12 2B 35 3813.3 11.91 172.57
110.00 22 53 T 1D36.93 -20.5• 17.23 60.TO 1•9.59 23 26 [4 1336.6 -25.65 9.28

110.00 1R lS 51 4222.96 18.33 163.$1 56.78 60.93 t3 26 14 362_.9 14.28 156.74

DIFFERENTIAL C_RRECT|ONt NI•'COURSE (XECUT|QN ACCURACY ORBIT •[TERNINAT|ON ACCURACY
TDE-2.2SDO TRA 6.9424 TC-lO.DS23 BAU 2.•lSl IGT148•3.1 IGR 181.1 SG3 $§O.T ST 4339.4 SR 610.9 SS 1236.4

ROE .4961 RRA .0561 MC3 .3103 FAU.088tl I_T -.3t47 _ -.4130 RT1r .9856 CRT *.6093 CRS .TED9 CST -.9780

FDE-l.564• _RA 4.1161 FC3-3.5441 RiP StiRS 86a14811.B Rli .OSTG R13 -.9856 LSA 4510.9 NSA SST.? SSA 17.7

DO( 2.EISS BRA R.9426 BC31•.DST3 FiP 104• 86114806.1 IS2 935.1 THA 179.•4 EL1 4354.5 ELI 462.S ALF 175.04

LAUNCH DATE NOV 1t 1944 FLIGHT TIME 41•.00 ARR|VAL •ATE DEC 27 1965

HELIOCENTRIC C.(_IC

RL 148.0• LAL .00

NP ZDT.|2 LAP -1.63
RC 325.E$S r,L lZ.RD

PLAHETOC[NTRIC CONIC

C3 2E.573 _ 4.751

LNCH AZNTH INCH TIN( L-I TIN( lNJ LAT

90.00 EO 21 $ 8435.7• -ti.tS

• O.OO • 35 16 46•5.2T 13.30

100.00 11 45 19 1163.19 -13.38
100.00 11 13 41 4441.31 1B.37

110.00 13 • 14 19_ql.44 -_.41

riO.DO 11 13 16 4149.Bt 11.12

DIFFERENTIAL CalRECTIGNR

TOE*E.S•12 TRA R.$OiT TCS-B.TT•S BAD t.333t

RD( .SOil RRA ,0SOT RC3 .3111 FAU .03274

FDE-l.S4D5 FRA 3.2773 FC3-3o172t RIP 5_3t4

BD[ E.4351 liRA R.$048 ICS •.7144 FIP lilt

DISTANCE 904.967

LCL il.tl VL 33.014 GAL -?.lT AZL 11.13 HCA ITl.T5 SNA

L_P 3tJE.lO VP _4.017 GAP -13.30 AZP 89.BI T_ 3P,_.41 TAP

f_p -.04 ZAL 14[.81 ZAP 30,47 EFt tTI.lO ZAE 49.91 ETE

EARTH TO MARS

18•.35 ECC .25063 INC 1.84•E V1 30.094

235,|5 RCA 141.St APO 13S.81 Vl 16.444

179o72 ZAC 86,14 ETC 256.88 CLP 3D.47

OLA R.SF RAI. |11.2| RAO iHT.• V(L $1.10B PTH 1.14 VHF |.i34 •FA 4°ID RAP IT4.05 ECC t._Yt5

INJ LGNG INJ RT ARC INJ AZMTH INJ TIN(
Sl.O0 63.43 105.09 21 I 38

_00.35 10.36 IS.IS 11 13 33

3§.fdS 63,0B 106.34 It 11 13

181.14 31o83 $4.63 11 IT 45
14.T4 BI.R6 109.84 13 31 IS

165.01 SI.Sl II.tT 13 tD 5

MID-(OUNI[ EXECUTION ACCURACY
KTt4ROI.5 IGR 184.3 I63 517.3

NRT -.ST41 I -.4131 RTF .9845

I_I1411R.Z RL_ .0304 El3 -.1846

S6114104.7 IGI B34.S THA ITI.0t

PO CST TIM INJ 2 LAT INJ Z LONG

1935.8 -21.94 48.09

4•95.3 11.•1 193.51

1564.0 -22.90 27.74
3841,3 12.82 174.25

132•.4 -25.46 8.DZ

3D4•.D IS.IZ 158.24

OR21T DETERMINATION ACCURACY

ST 4449.2 iR 614.4 IS 1212.S

CRT -.6t31 CR6 .TT18 CST -.9781
LSA 4111,T NSA §31.3 SSA 17.4

EL1 4465.B ELI 4TB.6 ALP 175.02

Li_l*CM DATE NOV It tiQ4 fLIGHT T|NE 411.00 ARRIYAL DATE DEC 29 1045

HELIOCENTRIC C_NIC

RL 146.06 LAL .DO

RF tOY.O4 LAp -1.04

RC SIS.DeS GL 12,5B

FLAN(T_ENTR|C CONIC

C3 t3.S2T VHL 4,It•

LNCN AZ14TH LNCH T|N_
IO.•O tO 29 i

DO.DO R $$ 43

100.00 21 53 6

100.00 11 It _l

110.0• 23 T 2•

rio.DO It 14 42

DIFFERENTIAL CCRR2¢TIONR

TDE-E.S2•i TRA 1.1436 TC3-2.5093 IAU l.til5

ROE .STIR RRA .0441 RC3 .303• FAU .•TIDY

Y•E-l. S3tO FRA 3.B_3 FCS-I;i2i6 IV SliT4
80[ 1.3RC_BR4 1.1437 IC3 2.3141 FBP 1i_

• IRTkK[ 309.111

LQL 49.i5 VL $3.•5• GAL -T,SO AZL 18,15 HCA 2Ti.Oi

LOP 323.66 VP 14.114 GAp -13.4T AZP B•.$T TAL 321.45

GP -.04 ZAL 143.94 ZAp 19,94 (T3 178,88 ZA[ 49.04

EARTH TO NARD

I_A 189.46 [CC .251i5 INC 1.848R Vl 30.094

TAp 2_5.46 RCA 141.54 APO 23T.39 V2 26.454

IT( ITS.T4 ZAC 96.2R (TC 256.61CLP 29.94

• LA 5.53 RAL l•B.•l RAD 6569.0 VEL 11,•3! PTH 2.15 VHP 6.045 DPA 3.10 RAP 174.73 ECC I.SIT2

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

t425.BO -14.•T 55.38 64.74 1•5.38 21 9 34 1825.8 " -21.73 47.43

4TII.SD 16.13 I•I.1T 61.91 66.41 $1 12 18 4125.4 1E.IO 195.08
1154.•0 -26.11 33.•5 6i.38 i•6.Sl 21 2t 1 1555.0 -22.69 27.15

44T1._} |T.lt 181,99 61,40 65.16 l_ 26 58 3871.4 13.72 175.94

IttI.S• -t8.tT II.IT 63.I4 11•.•7 IS 39 It 1312.T -25.2T 8.30

42T6.3• 2•.09 166.BB $•.89 DI.T3 13 25 58 3676.5 16.16 159.T6

MID-COURSE [XECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY
IGT14229.? _ $8_.4 _3 495.1 ST 4557.8 M 617.8 SS 1184.•

RRT -.3840 W -.43Bt RTF .•933 CRT -.63DO CRS .78t2 CST -.9761

$E_15015.4 RI3 .0_35 RI3 -.•833 LSA 471D.3 NSA 527.0 SSA 17.2
86116002.0 84_ 133.i TNA ITS.gO ELI 4574.9 ELl 475°0 ALF 175.02

LAUNCH •ATE NOV 12"1964 FLIGHT TIRE 414.00 ARRIVAL DATE DEC 31 1965

HELIOCENTRIC CQNIC

RL 148._1LM. .••

NP IOI.RR LAP -1.64

RC SIi.il? _ 1t.3t
PLAN[TOC[N1111C COlilC

CS 84.540 _iL 4.•54
LNCH AZ14TH bNCH TIME

• O.OO tO 3Y •

SO.DO S 52 10
tOO.DO It O 48

100.00 11 11 12

110.OO 13 14 _0

110.00 It 14 9

DISTANCE 113.261

L_L 42.65 VL 33.057 GAL -T.T3 4_ 11.13 H¢_ ITS.IS

L_P 326.23 # 14.134 GAp -13,85 A_P 89.83 TAL 31O.4T
GP -.04 ZAL 144.8T ZAp _9,44 [TB IT8,8_ ZAE 48.IT

DIFFERENTIAL CC_RECTIORR

lO[-t.ITSY _IA 1.211T TCS-O.13B2 ikU 3.0317

ROE .35•? RRA .O3R6 RC3 ._6 FAu .OTIIT

FD(-I.5IO_ FRA 3.B930 FC$-1.3102 IV 53130

BOE E.YRIO BRA S.SOO8 BC3 9.1439 FSP 1i94

EARTH TO MARS

_4A 189.59 ECC .15536 IMC 1.04|T ¥1 30.094

TAp 13S.TS RCA 141.17 APO 23T.99 V2 26.463
[T[ 1T9.75 ZAC 66.45 ETC 256.74 CLP 29.44

DLA 4.•0 RkL 192.10 ikD 6361.0 V[L tt.OIO PTH t.ti VHp 6.159 DpA 3.59 RAP 175.42 ECC 1.4039

L-! TIME INJ LAT INJ LONG |NJ RT AI_ INJ A_4TH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

1411.30 -13.tO 54.68 B6.O? 103.N 11 17 IS 1816.3 -21.52 46.81

4735.34 16.94 t04.0_ |3,49 iS.IT !! 11 IS 4155.5 13.60 19•.86

II4B.41 -13.04 34.47 66.70 IO_.BI It 36 34 IS4G.5 -22.49 IS.6D

4500.9D IB,04 184.71 BI.IB 63.?3 11 f6 11 3200.D 14.D1 17To65
1•14.36 -lB.11 1§.84 B4,34 110.1t 13 4t l& 1319.4 -21.10 ?.97

4303.4T _0.93 1_8.30 11.41 $1.36 13 IS $3 3703.5 17.0t l$1.Sl

NIO-COUR_ [_ECUTION ACCURACY CRB/T DETERNINATION ACCURACY
IGT130_3.B _ _.3 $63 464.1 ST 4664.1M SIt.0 SI 1155.3

RRT -.3132 R_F -.44R9 RT_ .9911 CRT *.6480 CRB .T$23 CST -.•TT•

IGI15101.S RI_ .0661 R13 -,281i L$A 4819.8 NSA 521.R 154 1S.I

KllSOIS.I $Gt 631.5 ?HA 178.B7 (Lt 46B1.6 EL2 4T1.2 ALF ITS.D2

1000



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV tl 11164 FLIGHT TIN( 416.03 ARRIYAL DATE JAN Z 1SOS

HELIOCENTRIC CONIC DISTANCE 917.301 EARTH TO NARS

RL 144.06 LAL .•O LOL 4S.SS VL 33.DI3 GAL -7.t7 AZL 88.15 HCA ETS,54 SNA IS•.S9 ECC .ZSTS8 INC 1.8484 Vl SO,DO4

RP E34.83 LAP -1.84 LOP 384.20 Vp Z4.I52 GAp -|4.05 A_P 8S.71 TAL 319.48 TAp E36.33 RCA 14D.?S APO E3S.4t VZ ZS.471

RC 34?.744 GL 1R.34 GP -.34 ZAL 145.08 ZAP ES.S4 ETR 171.64 ZAE 47.47 ETE 1TO.TO ZAC SI.4E ETC ESS.6S CLP 24.$4
PLANE TOCENTR IC CONIC

C$ tO.SIT VHL 5.011 DLA 4.87 RAL ZOO.T1 RAD l§lS.0 N(L 12.124 PTH 2.I7 VHp S.ZT5 DPA 3.IT RAP 176.I3 (CC 1.4214
LKN AZlSTIt LKH TIM( L-I TIN( INJ LAT

i•.•• EO 45 4 2437. tl -23.73

93.0• R S• 30 4TRS,TI IT.74

103.30 tt 8 tS tt_l.4i -|4.04

133.00 11 tO • 4511.78 |0.14
11•.03 tS 11 1l 1310.48 -tT.Jl

lt•.O• St t$ 38 4310.53 21.83

DIFFERENTIAL C_RR[CT|CNR

TDE-2.iIST TRASO,S414 TCS-8.9TII BAU 3.0743

ROE .5541 IRA .•SXI RE• .I893 FAU .OlsIS

FOE-t.48FR FRA S.S4TO FCS-I.IIII SIP §•546

BID( I.RRII MAt•.•414 IC• R.9Tt6 FlIP 1Ill5

LAUNQ4 DATE NOV tl 114_4

IMJ LONG INJ RT AIC INJ AZNTN INJ TIN( PO ¢lT TIM INJ Z LAT INJ Z LON;

IS,•? l?.4t t•S.DI It IS 11 1637.3 -21.32 46.25
23S.87 iS.OR •7.56 11 t• 25 4135.7 14.54 198.45

33.9t IT.DO 137.12 IZ 44 4 1538.5 -21.33 26.08

lll.Sl 54.•0 $t.•l |l IS 19 3II9.S I5.49 179.17
15.44 5§,1S t13,41 23 53 S I•ID.S -14.93 7.59

1iS.14 55.10 RE.It 13 15 49 3?30.5 18.•• 162.07

NIO-CoURI_EvrCUTIGN ACCURACY ORBIT-DETERNIHATION ACCURACY

8GTISlJS.ISGll iO0,1K• 414.1 ST 4768.• SR 624.• SS 1124.0
RRT -.404ORRF -.45t5 ITF .98•• CRT -.5§94 CR$ .8021 COT -.9777

IGltSlO0.5 RE• .O?OS R15 -,9833 LSA 4241_1 NSA SIS.• SSA 16.7

• &IISSl?,5 _ 631.I ?HA t78.95 ELI 4785.• EL2 487,3 ALF 171,D2

FLIGHT TIN( 418.00 ARRIVAL DATE JAN 4 1966

HELIOCENTRIC CGNIC •_TANC[ 911.4N EARTH TO MAR6

RL 143.01 LAL .00 LOL 49.64 VL ••.OQ9 GAl. -9.11 AZL 81.14 HCA 277.31SNA t39.31ECC .26350 INC 1.8482 Vt 33.•94
lip L_.•4 LAP -1.IS _ 327.46 _RP 14,168 GAP -14.tJ_ AZP 69.75 TAL 316.46 TAp l$•.21J RCA 143.37 APO 139.26 V2 25.477

RC 318.512 GL ll.TT GP -.04 ZAL 14i,9l ZAP ll.47 ST6 ITl.lt _ 46.68 ETE t79.78 ZAC 86.76 ETC 256.61 CLP 28.47
PLAN[TOCENTRIC CONIC

C3 _i.T•$ VHL S.tT• DLA •.65 RAL I0t.51 RAO 6518,1N(L 11.171 PTH 1.15 VHp 6.394 DpA 2.$4 RAP 176.85 ECC 1.4405
LNCH AZNTH LNCH TIN( L-I TIN( |NJ LAT

• •,•0 tO Sl |S ISIt,TI -13,57

sO.OR 2 49 11 411i.I1 16.51

1DO.•• tt 15 SO 2110.1_ -14.74

tO0.•O iS • 46 4959.03 t9.6)

110.OO ES II 8 lIO•.O_ -IT.SO

11D.00 1l 13 2 43$?.67 I_t.63
DIFFERENTIAL CGRI_CTIGN6

79_-I.1838 TRAI•.TOIO TCS-8.TOT9 IAU 9.1172

ROE .DIDO ImA .084I RC• .lelO FAU .0t030

FOE-t.4iO• P_A_.•tll FCl-l,9501 lip 53535

BOE 3.•_RO IIAl•.T04t 9C• 9.7121 FIP 1479

INJ I_ INJ RT ABC INJ AZISTH INJ TIN( PO COT TIM INJ 2 LAT INJ 2 LON;

SO.SO 11.76 tOt,l• 2t 32 53 1736.8 -21.13 45.68

I07.74 66.7• 96.18 11 9 17 4115.9 15.39 200.47
5•.41 tHJ.•I 107.•S 12 St 29 I533.i -22.12 25.59

Ill.•? H.24 I4.99 11 14 49 3950.0 16.$5 181.12

15.07 57,19 110.67 2• 59 S• 1305.0 -24.73 7.24

171.6t M.76 63.67 13 84 4T 3757.7 14.91 164.45

N|D-C_SJRSI[EN(CUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

IG71_7•.$ _ QS_.I I55 395.| ST 4335.S M 626.• SS 1090.9

lINT -.4|451111F -.4740 RTF .9795 CRT -.6702 CflS .8118 COT -.$773

ll11§198,5 RJ_ ,0746 213 -.6TlS LSA 5••3.4 NSA 511.6 SSA 16.4
6611S_7|.t _ GEl.9 ?HA 11_J.21 ELI 4887.9 EL2 463.5 ALF 175.02

LAUNCH DATE NOV tl 1914 FLIGHT TIN( 420.0• ARRIVAL DATE JAN S 1944

HELIOCENTRIC C_NIC DISTANCE 325,589 EARTH TO MARS

RL J4S.•S LAL .DO LOL 4_.65 VL _S.OT6 GAL -8.48 AZL 66.15 HCA 2?_.OS SNA IS9.S3 [CC .24324 INC 1.8474 v| 30.094

RP t•S.Tl LAP -t.ll LOP 315.73 VP 14.183 GAP -14.41A_P 89,71 TAt. 317.46 TAF 236.53 RCA 133.93 APO 239.93 V2 26.485

RC StS.STS GL It.S• GP -.04 ZAL 147.89 ZAP t5.OO E?5 178.50 ZA( 45.01ETE 172.73 ZAC 84.96 ETC 256.55 CLP _6.OD
PLAN(TOCEHTRIC CONIC

CS _T.984 VNL 5.2•0 DLA 3.•4 RAL 2•l.•O tAD 6556.1 V_L ll.lll PTH I.ED VHP 6.515 DPA 2.61 RAP 1?7.58 [CC 1.4405

LNCH AZI4TH LNCH TIN( L-I TIN( |NJ LAT INJ _ INJ RT AIM: INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT IiJ _ LONG

90.D0 21 • 43 _$9•,7_ -_3,4E Sl,_ 70.13 135.33 _1 40 31 I790.7 -tO.is 45.16

SO.DO • 4? 46 4646.14 19.24 I01,55 68.40 68.64 1t 8 •2 4244.t 15.21 202.50

100.00 18 t$ 21 2123.79 -14.52 32.94 89.74 lOT.SO 12 58 49 1523.8 -21.95 25.13

tOO.DO tt T 41 4SIl.•l _Q.40 |SO,It 67.91 37.$6 I2 24 tO 3986.S 17.19 182.88

110.00 23 64 SS tSOO.O0 -17.75 t4.T• 66.52 ltO.S4 24 6 36 1300.0 -24.64 6.92
110.00 11 tl 41 4534.6T 15.44 173,51 66.46 64.50 13 25 46 3784.9 19.80 166.06

DIFFERENTIAL C-_RI_CTI_II• NID-COUR51[ 2XECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE-5.1471 TRAtI.OTII TCS-8.4484 9AU 3.1_4 85T|5359.• 86R 693.5 IG$ 367.1 ST 4948.S M 619.4 SS 1056.S

ROE .Slid B_IA .Otll tiCS .1748 FAU .OSs$2 RflT -,4_49_ ".467| RTF .9764 CRT *.6604 CRS .8t15 COT -.9767

FD(-1.43OI IrRA S.:4Tt FC_-t.7054 8811 S•5ST 5_15375ol RE• .0792 RE• -.1764 LSA 5063.3 NSA 506.6 SSA 16.2

_DE 3.1OO3 IRAAt.OTSt 9C3 R.4512 F5P 1374 IG||S•I_,4 14_2 _7.7 ?HA 176,90 ELI 4967.2 ELI 45t,5 ALF 175.03

LAUNCH DATE NOV 12 1_4 FLIGHT TIN( 412.00

DI$T/INCE 922.665

-8.74 A_ 88.15 HCA lIO.•S NA

HELIOCENTRIC C_NIC

RL 140.06 LAL .00 LQL 49.65 VL 53.083 GAl.

RP IOl.TS LAP -1.88 LOP ••O.O0 VP IA,tSt GAP -14.10 AZP _.6T TAL 316.41 TAp
RC 5SO.ItO St. It.l• _p -.04 zAL 148.89 ZAp _?,SS ET• 179.76 ZAE 45.16 ETE

_._SETOCENTR ! C CONIC

C5 _9.28I VHL 5.411DLA 1.43 RAL _03.09 RAO 6St_.E _J. 12.174 PTH 2.21VHp

LNCH AENTH LNCH TIN( L-I TINS INJ LAT |NJ LGNG _J RT Ale INJ A_TH |NJ TIN(
SO.OR 21 8 Lq) I•I•.tI -l•.ET 52.55 71.51 106.51 21 48 3

60.00 • 4R 13 46?1.36 20.00 lit.S6 70.09 69,51 11 7 40
100.00 21 30 49 !117,23 -14,45 31.49 71.12 tOT.T• 2• S S

100.00 11 I Si 4ilT.•l It.IS 122.05 39.61 68.37 11 13 33

110.00 23 41 31) iBIS,it -IT.it 14,42 R9,88 t10.99 E4 i5 15

110.00 11 it 14 4412.15 24.E5 175.03 18.19 SO.El 13 25 47

DIFFERENTIAL CCRRECTI_ NID-CQURSE EN(CUTION ACCURACY

TDE-$.St09 TRAIt.4138 TCS-I.1207 BALI •.lOI£ SGT1544|.5 IGR _)4.9 $55 340.2

ROE .Slit RMA .0085 RC3 .1375 FAU .OSOOT RflT -.4453 R_F -.5OOs RTF .9739

FDE-t.3iRI FRA 5.0154 FCS-t,4t04 9SP 53?88 SGI!|§458.0 R_ .0642 R13 -.9740
BDE 5.3442 BNAII.4S3• 2C3 •.1•St FOP I274 S6115445.3 SG2 615.5 THA 174.88

ARRIVAL DATE JAN 6 1966

EARTH TO MARS

110.03 ECC .26609 IN_ 1.8477 Vt S0.094
236.7• RCA I36.43 AP_ 240.62 V2 26.448
179.80 ZAC 87.13 [TC 256.49 CLp 27.55

5.S4D DPA 2.27 RAP 173.52 (CC 1.4819

PO COT TIN INJ 2 LAT INJ 2 LONG

1743.1 -20.7? 44.6?

4274.4 IT.OR 204.14

1517.2 -21.79 24.70
4017.6 14.02 184.66

1245.4 -24.51 S.6S

3412.I 20.67 167.66

ORBIT O[TERMINATION ACCURACY

ST S063.9 SR 631.8 SS 1020.0

CRT -.6894 CRS .8306 COT -.9760
LSA §ITl.I MSA 501.7 SSA 14.9

EL1 5082.S EL2 455.7 ALF 175.04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 19643

LAUNCH DATE NOV 13 |5i4 PLIGHT TIN[ 1S2.00 ARRIVAL OATE ApE :'4 19S5

HELIOCENTRIC CONIC DISTANCE 434.748 EARTH TO NARS

RL 140.08 LAL .00 LOL 50.iS VL 35.313 SAL *S.il AZL ll.lO HCA 130.27 SNA 242.99 [CC .40518 INC 1.0000 vl 30.101

RP 845.01 LAP 1.20 LOP 180.04 VP 23,IT? GAP 23.90 AZP 91.34 T/d. 338.70 TAP 114,07 RCA 144.54 APO 34].44 V2 22.365

RC 125.E13 GL 10.08 GP .13 zAL IE0.11 ZAP 173.77 ST8 177.53 ZAE 156.10 ST( 357.54 ZAC 88.41 ETC ZSS.ll CLP 173.?1

PLAN[?OCENTR 1C CONIC

C3 38.588 VHL i.|ii OLA 10.20 R/d. 181.89 RAD 6588.5 V(L IZ,SiS PTH Z,30 VHP 10,701 OPA .IT RAP 183.08 ECC 1.6507

LNCH AZNTH LNCH TIN[ L-| TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO COT TIM INJ 2 LAT INJ Z LONG

80,00 10 34 40 ETO?,91 -ET,TO T5,13 59,02 96,13 18 23 48 2107,0 -26,56 66.$5

80.00 9 l? n 4T03.90 |5.Sl 200.88 52.31 80.0| 10 35 52 4103.0 12.14 193.76

100,00 20 5 ? 842t),18 -L_,IO 54,44 58,84 97,16 20 45 36 1829.1 -IT.80 45.88

100.00 10 33 44 445T.08 18.80 188,12 51,75 84.90 11 48 1 3857.0 13.28 175.10

110.00 Rt 24 5i tiTS.iS -38.85 $4.88 58.18 100.02 22 I 15 |570.3 -31.12 2:6.02

110,00 11 30 |4 4278,58 80,18 18G,I_ 49,9i St,S1 12 41 44 3679,S 16.27 159.94

OIFFERENTIAL CGNRECTION$ fl|O-_RS( EXECUTION ACCURACY oRBIT OET(RNINATION ACCURACY

TOE 1.0708 TRA-2,10SS TC3 ,8307 8AU .SS58 8ST 8T10.8 8M 488.1 $83 PO?.8 ST 1215.0 SR 438.4 38 603.5

ROE -.4784 RRA -.|539 RC3 -.0859 FAU ,0iS48 887 -.1t13 818t r .0950 RTF -.$644 CRT -.7400 CRS -.6030 COT .9613

FOE -.4859 FRA 1.7159 FC3-|,_WJ BOP 9155 I_J 8TSO.T 883 .0034 813 .8644 LSA 1390.5 NSA 315.0 SSA 2g.l

BOO 1.1?$8 BRA 8.1103 BC3 .8341 F_ S85 881 2T11.5 M_ 445.1 ?HA 178.87 ELI 1800.2 EL2 205.0 ALF 164.19

LAUNCH DATE ROY IS 1114 FLIGHT 71RE IQ4,00 ARRIVAL DATE APR 26 1965

HEI.IOCENTRIC CONIC DISTANCE 4iS,T?8 EARTH TO MARS

I_ 148,02 LAA. ,00 LOL 50,iS VL 3.S,_rl4 GAL -8,4T AZL 88,20 HCA IS9,18 _4A 239,60 ECC ,39813 INC 1,7805 vl 30.101

I_ 144,80 LAP 1,10 LOP 189,$8 1IF 8S,OSO GAP n,SO AZP 81,_ TAL SIT,01 TAp 11t,19 RCA 144,00 APO 334,50 V2 22.407

1E?.E_J 14. 10,31 GP .14 8AL itS.SO Z_P _T$.81 ST8 tTT.38 Z/dE 155,T1 [T[ S3?.TS ZAC 08.51 ETC 256.14 CLP 178.31

PLAN£TOCENllU C C_|C

C3 37.13i VHL 8,|$5 DLA lO.ii RAL 181.Si IAO 884_,S _L 12.810 PTH 8,19 VHp 10.461 OPA .09 RAP 103.48 ECC 1.6194

LNCH AZNTH LNCH TINS L-I TIME INJ LAT JNJ LONG INJ RT ARC INJ AZNTH INJ TIN( PO COT TIN INJ 2 LAT INJ Z LONG

90.00 IR 34 II 8TOT.IHJ -iT.TO TO.14 57.82 98.13 18 19 84 2103.0 -P6.56 66.66

90.00 9 19 11 4678.03 14.82 11HD,31 SI.ZO 85.59 10 37 14 4078.0 11.40 192.30

SQO.O0 80 O SS 8481.50 -_J.10 34,40 57.74 ST.18 80 41 24 1820.5 -27.80 45.63

100,00 10 SS 111 4431,74 18.01 180,18 50,58 64,48 t_ 411 11 5832,7 12,52 173.69

11o.o0 11 t1 18 tlYT,tt -R.13 M.88 S?.Ol 100.11 8t 57 30 1577.2 -31.08 25.67

t10.00 11 $1 )0 4881,YR 11.45 188.$1 48,T8 41,$8 18 48 8S 385S.0 15.47 158.65

DIFFERENTIAL ¢GItRI[CTIONI NlO-COUnll[ Lr'JECUT|_4 ACCURACY ORBIT DETERNINATION ACCURACY

TOE t,0503 118-8,5782 TC8 ,88T1 IIAU ,3474 8ST 2TTO,? _ 4410,2 8GO 218,0 ST 1288.3 Sit 432.6 SS 612.1

NO( -.4810 NRA -.14_J RC3 -.O_T FAU .08S28 RWT 0.1158 ImF .00_J RTF -,$891 CRT -.7373 CRS -.5957 COT .9803

FOE -.4843 FWA 1.?SIS FC$-I.SO0_ JIM 9840 888 2802,T R_ ,OOST RIO .3001 LSA 1402.3 RSA 318.9 SSA 29.2

ROE 1.1474 liRA 2.5185 DCS ,8805 irsP SIMI lIGJ 2T?1.2 _ 4ST.? THA 178.87 ELI 1809.4 EL2 202.1 ALF 164.63

LAUNCH DATE NOV 13 1964 FLIGHT TIN[ |16.00 ARRIVAL OATS APR 28 1965

HELIOCENTRIC CONIC OlOT_CE 438.919 EARTH TO NARS

RL 140.01 LAL .OO LCA. 50.83 VL 35.093 GAL -I.28 AZL 88,20 HCA 140.03 SNA 236.44 ECC .38748 INC 1.7963 vl $0.101

RP 144.5? LAP 1,15 LOF I80;TS VP tt,SDO SAP tt,Tt AZP 91.SI TA_. $3T,$3 TAP |17.4| RCA 144.83 APO 320.05 V2 22.429

RC ltl.50i GL 10.53 6P .14 ZAL 185.14 ZAP ITS.SO 8T3 1??.IS ZAE 155.52 [TE SS?,OI ZAC 08.61 [TC 256.12 CLP 172.83

PLAN(TOCENTRIC CONIC

C$ 35.051 VHL 5.808 OLA 11.04 RAL 131.02 RAO ISIS.4 V(L 12.SS8 PTH 2.2? YHP 10.827 DPA *.OS RAP 103.88 (CC 1.5900

IRJ LONG |NJ RT A$C INJ AZNTH INJ TIRE PO COT TIM INJ 2 LAT INJ 2 LONG

TO,SO 51,88 80.11 19 14 51 2108.6 -26.57 86.70

19T.81 50.05 65.19 l0 38 38 4052.0 I0.64 190.84

54,$9 56,14 97,18 20 $7 4 1828.3 -27.79 45.82

1?9,81 49,43 84,04 11 50 22 3808.3 11.75 172.29

34,53 55.98 100.18 21 53 39 1575.5 -31.06 25.74

!14,18 47,81 80,85 18 43 9 3633.9 14,67 157.36

NID*COUflK EXECUTION ACCURACY ORBIT O(TERMINATION ACCURACY

SGT 8120.S 8OR 456,4 SGS 288.8 ST 1236.6 SR 425.6 SS 620.6

RRT -.!100 RRF .1038 RTF -.$738 CRT -.7353 CRS -.5883 COT .9792

88S8.5 R_ .0038 RIO .S738 LSA 1413.0 MSA 312.6 SSA 29.4

IS1 18_0,_ 8_t 450,0 THA 170,87 ELI 1277,6 EL2 279.2 ALF 165.07

LNCH A_ATH LNCH TIME L-I TINS INJ LAT

90.00 10 19 41 2708.51 -87.70

tO.DO 8 21 S 4052,$T 14,10

1OO.00 18 51 3S 2420,35 -89,09

100,D0 10 31 54 4408,31 15,$7

110.O0 81 IT 13 2175.58 -38.81

110.O0 11 3t 33 4833.91 18.70

DIFFERENTIAL C.GRREC?IONS

TOE 1.0308 1_802.5505 TC3 .T483 BAU .$594

ROE -.44E? RRA -.14CHS RCS -.OTIS FAU ,08708

FOE -,4884 FRA 1.TOil FC3-1,1184 B_ e 83_3

I_E 1.3213 Ilia 2.3344 6CO ,7490 FOP 838

LAUNCH'OATE NOV 13 1964 FLIGHT TIN( 188.00 ARRIVAL OAT( ApR 30 1965

I'i[LIOCENTRIC CONIC DISTANCE 441.180 EARTH TO MARS

RL 148.08 LAL .00 LOL 50.86 VL $4.997 GAL -8.09 AZL 88.80 HCA 140.99 _4A 833.50 ECC .37915 IHC 1.?051 vl 30.101

RP 844.34 LAP 1.13 LOP 191.88 _P 88.TS8 GAP _,13 AZP 91.40 TN. SS?.I6 TAP 118.85 RCA 144.97 APO 322.03 V2 22.451

RC 131.411 GL |0,73 GP .15 ZN._84,84 zAP !1_.$5 IT8 tT7.80 ZA[ 155.31 ETE $58.15 ZAC 88.71 ETC 256.10 CLP 172.35

FLAN_TOCE]IT_IC C_NIC

C3 $4,171 _4_ 5.841 OLA 11.44 R_ 180.SS R_O iSSS.S VEL tt.471 PTH 8.t0 VHp 9.999 DPA -.26 RAP 184.27 ECC 1.5624

LNCH AZ14TH iNCH TIN( L-I TINS INJ LAT

90.D0 18 25 0 8709.65 -27.TI

80.00 9 21 S? 4817.33 SO.ST

100.00 19 51 ? _421.89 -_9,10

100.00 10 31 $1 4S8S.75 14.88

110.00 E1 15 _ 8174,24 -$8,T9

110.00 1_ 33 42 4810,84 17,85

DIFFERENTIAL CCRRECTIONS

TOE 1.0098 TR/_t.3818 TC3 .0098 8AU .ST15

ROE -,4E49 ERA -.13L_J RC3 0,0745 FAU .08SDR

FOE -.4058 FRA |.083_ FC3-1.7478 R_P 9718

BOO 1,0133 BRA 2.5253 SC3 .8132 FJP SiS

|NJ _ |NJ RT A_ INJ AZNTH INJ TIM( PO COT TIN INJ 2 LAT INJ 2 LONG

TO,88 SO,TO 98,07 19 10 9 2109,7 -26,58 66.77

lt8.$1 48.91 14.81 10 40 5 4087.5 9.87 189.38

54,41 55,54 9T,17 80 $8 $5 1880,7 -27,00 45.85

177.78 48,88 83,84 11 51 $5 3783,7 10_87 170.88

$4,43 54,88 100,_4 21 49 40 1574,2 -31,03 25.65

188.81 48.48 80.40 12 43 53 $8t0.9 13.06 156.08

NID-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

SOT 8888,8 _ 445,? SOS 840,1 ST 1846,1SR 418,4 SS 628.6

RRT -.124t RRF .1088 RTF -.8730 CRT -.?330 CRS -.3801 COT .9T79

SOB _904.8 883 .0041 813 .8780 LSA 1423.0 MSA 311.7 SSA 28.6

SO1 88TO.S 882 448,8 THA 178,03 EL1 1_$5,2 EL2 278.0 ALF 165.49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 19643

LAIR4¢M DATE MOV 13 1964 FLIGHT TIM( 170.00 ARRIVAL DATE MAy 2 1845

MELIOCEMTRIC C_NIC

RL 149.02 LAL .00

RP 144.11 LAP 1.11

RC 133.550 GL 10.9T

PLAN(TOCENTRIC CQNIC

C5 31.511 VHL 5.T09

LNCH AZI4TH LNCH TIME

90.00 18 80 9

90.00 9 24 51

100.00 19 4T 30

100,00 10 40 10

110.00 11 • It

110.00 11 34 41

DISTANCE 443.546

L04. 50.68 VL 54.901 GAL -5.91 AZL 89.21 HCA

LOP 192.5T VP 18,938 GAP ll,SS AZP 9t,41 TAL

GP .15 ZAL 184,18 ZAP 171,87 ET$ 177.42 Z/dE

EARTH TO MARS

141.90 SMA 230.75 ECC .37118 INC 1.7953 VI 30.101

557.99 TAp 119.89 RCA 145.10 APO 316.40 V2 22.475

155.14 ET[ 359.54 ZAC 88.81 [TC 256.08 CLP 171.87

OLA 11,84 R_ 190,tt RAO 1511.3 VEL 12.408 PTH 8,24 VHP

L-I TIM( IMJ LAT INJ +LONG IMJ RT ASC INJ AZMTH INJ TIME

ETtl.E9 -ST. T8 T5.38 54.63 96.01 19 5 19

4108.04 18.63 194.91 47.77 64.44 10 41 33

14fl.S$ -19.10 54,4T 54.45 97.14 20 27 59

413R.05 |5,00 1T1,$1 47.14 63.29 11 5 p' 49

8_79,4t -38,78 $4,37 53.80 100.87 81 45 34

4SIT.R1 17.15 111.49 45.51 59.97 _2 44 39

DIFFEMENTIAL C_KCTiCUG #IO-COURIE E_CUTION A_CURACY

TOE .9884 TRA-t.41i19 TC5 ,8Yi5 BAU _ I_T I13|1.0 I_R 43T.9 $G3 858.1

ROE -.40?? RMA-.|1S4 RC3 -,O?T4 FAU ,OTTO0 RRT -,1119 RRF .1185 RTF -,8882

FOE -,4969 FRA 1,0599 FCS-I,0OSQ Blip 9101 Udl L_31,T 823 ,O044 813 ,8822

ROE 1.0H1 liRA 8.4N1 K3 ,0T99 FlIP TOT SGI 2910.11r_ 434.1 ?HA 170.86

LAUNCH OATE NOV 13 11414 FLIGHT TINE 178.00

HELIOCENTRIC C_NIC OlITAN¢[ 440.00t

RL 148.08 LAL .00 LOL $0.10 Yr. 34.100 GAL -5,T3 AT- 88.81 HCA 148.81 SNA

RP £43.8T LAP 1.00 LOP 103.48 VP 1_.511 GAP lO,9T AZP 91.43 TAL 338.33 TAP

9.7?6 DpA -.43 RAP 184.65 ECC 1.5354

PO CST _|M INJ 2 bAT INJ 2 LONG

2111.3 -26.60 66.89

4002.0 9.09 187.92

1829.5 -27.81 45.91

3759.0 10.18 169.47

1575.4 -$1.02 25.59

3567.9 13.05 154.80

ORBIT OETERHINATIOR ACCURACy

ST 1254.2 SR 411.0 SS 636.2

CRT -.7302 CRS -.5712 CST .9764

LGA 1431.5 MSA 310.7 SSA 29.8

EL1 1291.3 EL2 272.7 ALF 165.90

ARRIVAL DATE MAY 4 1965

EARTH TO MARS

220.|8 ECC .36554 INC 1.7915 Vl 30.101

121.14 RCA 145.23 AlSO 311.14 V2 22..4g8

RC 135.719 6L 11.19 6P .11 ZAL 113.18 ZAJP 1_.57 [TI |TT,65 Z/l[ 155.08 ETE 3_6.58 ZAC 98.91ETC 256.06 CLP 171.37

PLAN(TOCL_MTMI¢ CQNIC

CS 31,104 Vt4L 3,ST7 DLA lt,|t R/U. tTO,DO .R_8 _L 18_348 PTH 2,23 VHP 9.559 OPA -.59 RAP 185.03 ECC 1.5119

LNCH AZI4TH LNCM TIME L-I TIN[ INJ LAT IMJ berg INJ RT AS(; INJ AZNTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 15 l IT13.45 -17.T4 TS.S$ 55.54 05.93 19 0 20 2113.5 -26.63 G7.04

90.00 R 24 4T 4570.6T lt.OT 195,30 45.65 64.10 10 43 3 3976.4 8.29 185.45

I00.00 18 48 43 2430.11 -10.11 54.57 53.56 9?.OR 80 83 14 1630.9 -27.85 46.00

100.00 10 41 51 4334.1T 1S._1 |T4,11 46.08 68.89 11 54 5 3734.2 9.57 168.07

110.00 81 3 O 1173.03 -_, TI 54._4 S2,Tl 100.29 81 41 21 1573.0 -51.01 25.56

110.00 11 35 51 414M.70 10,30 I$0,1T 44.17 59.56 IE 45 Et 3564.6 12.20 153.53

DIFFERENTIAL CalI_ECTiONI NiO-COUNM EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9T13 Tll_-1,4SJ3 TC6 .811 JAU .4014 liST _,9 _ 430.1 I43 864.4 ST 1262.4 SiR 403.6 SS 642.5

ROE -.3912 RRA -.11R4 RC3 -.OeOt FAU .OTIIHI RRT -.540tRIF .1118 RTF '.8890 CRT -.7327 CRS -.5586 CST .9723

FOE -,4784 FRA 5,01H35 FC5-1,0315 BID 8?_T _ _1_T,8 RLQ ,0118 fl13 .0890 LSA 1444.6 NSA 311.1 SSA 29.3

1.0537 BRA 1.4_41 K3 .|H|58 F9P 755 I81 _T,S _ 485.9 THA 178.81 EL1 1304.0 EL2 267.2 ALF 166.29

LAUNCH DATE NOV 13 1984 FLIGHT TIN[ 174.00 ARRIVAL DATE MAY 6 1955

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 146.13 LAP t,OG

Me t37.9!5 6L 11.48

PLAN[TOCENTRIC CONIC

C3 29.T09 VHL 5.451

LNCH AZI4TH LHCH TIME

90.00 19 9 57

90.00 9 29 45

100.00 19 3T 50

100.00 IO 43 34

110.00 21 0 49

110.00 11 3T 4

DISTANCE 449,558

L_ 50,46 VL 34,T18 6AL -5.51 AZ_ 89,21 HCA 143.T2 SNA

LOP 104.39 VP tt. Sn GAP 80.59 AZP 91.44 TAL 339.67 TAp

6P .1? ZAL !25.05 ZAP 1T0.8? ET3 !??._3 ZAE !54.95 ETE

EARTH TO MARS

225.78 ECC .35621 INC 1.7085 Vl 30.101

122.59 RCA 145.38 APO 506.21 V_ 22.522

553.69 ZXC 89.01 ETC 256.04 CLP 170.87

DLA 12,88 RAL 1T9.51 RAID 6598.t VEL 12,292 PTH 2,21VMP 9.345 DPA -.76 RAp 185.41ECC 1.4889

LoI TIN[ INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIN( PO_CST TIM INJ 2 LAT INJ 2 LONG

_T16.15 -27.7_ 75.73 5_.45 95.84 18 55 13 2116.1 -28.88 $7.23

4550.63 11.10 191.80 45.54 65.T9 10 44 36 3950.6 7.49 184.99

2438.73 -29.15 54.TI 52.29 97.02 20 18 23 1832.7 -27.85 46.14

4309.29 12.34 173.48 44.90 92.55 |1 55 25 3709.3 8.56 165.$8

21T6.09 -SE.TR 34.34 51.63 100.29 21 37 2 1573.1 -31.01 25.57

4141.99 15.56 150.1_ 45.05 59.1T 12 46 6 3541.7 ll.3S 152.27

OIFF_EMTIAL C_RRECTION$

TO_ .9499 TRA-E.4ET5 TC3 1.0292 BAU .4097

I_DE *.$746 RMA -.1114 RC3 -.0635 FAU .07580

Y_E -.4T?0 FRA 1.9355 FC3-E.1935 BSP 10180

ROE 1.0212 ORA 2.4301RC3 1.0316 FSP 701

MID-COURW[ EX[CUT]ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5015.T _ 421.9 SG3 277.5 ST 1270.4 SR 395.7 SS 649.9

RRT -.1415 RRF .1115 RTF o.8914 CRT -.7267 CRS -.5501CST .9720

5045.1 RE3 .0085 8t3 .8914 LSA 1447.9 MSA 309.7 SSA 29.7

881 3016.5 $88 417,4 ?HA 176.84 ELI 1504.0 EL2 264.8 ALF 166.69

LAUNCH DATE NOV 13 1994 FLIGMT TIME 176.00 ARRIVAL DATE MAY S 19S5

HELIOCENTRIC C(_41C

RL 146.02 LAL .00 50.96 VL

RP 243.$0 LAP 1.O5

RC 140.154 _i. 11.94

PLAIIETOCENTRIC C_|C

C3 28.399 Vt.IL 5.329

LNCH AZ14TH LI_H TIME

90.00 18 4 39

90.00 9 30 46

1OO.OO 19 32 41

1OO.00 10 45 16

110.00 20 58

110.00 11 36 13

DIFFERENTIAL C_RRECTION6

TOE .9238 TRA-2.4007 TC3 1.11011 OAU ,4193

RDE -.3580 RRA -.1047 RC3 -.0660 FAU .0T763

FOE -.4731 FRA 1.9730 FC3-8,3960 Blip 10386

BOE .9909 BRA 2.4029 BC3 1.1045 FSP 835

OIITklKE 451.189 EARTH TO MARS

34,934 GAL -5.30 AZL 88.11HCA 144.93 SMA 223.54 (CC .34918 IMC 1.7875 V1 30.101

LOP IO5.30 _p L_.L_I GAP 19,88 AZP 91.46 TAIL 339.08 TAp 123.66 RCA 145.48 APO 301.59 V2 22.547

GILD .1T ZAL 188.46 zAP 170.36 ETI 177.64 ZAE 154.98 ETE 358.86 ZAC 89.10 ETC 256.03 CLP 170.36

oLA 13.10 flAL 179.09 RAO 6598_1 VEL 12,230 PTH 2.E0 VHp 9.137 DPA -.92

L-| TIM( INJ LAT INJ LGNG INJ RT AS(; INJ'AZMTH INJ TIME PO CST TIM

2719.40 -87.79 TS.RG 5t.ST 9S.TE 18 49 58 2119.4

4524.T7 10.38 IO0.31 44.44 65.40 10 46 11 3924.8

2435.O9 -L_9.15 54.08 5i.80 96.03 20 13 25 1835.I

42t4.31 11.55 171.99 45.80 98.84 11 5"11.42 3684.5

EITS.SR -SE.T9 34.38 50.56 100.87 21 32 36 1575.6

4118.57 14.75 15T.5G 41.04 58,01 12 46 52 3518.6

MIO-COURIME [_IrCUTION ACCURACY

KT 30t3.16511 413.8 _45 891.3

RRT -,145988F .1808 RTF -.8943

848 5091.5 R_5 ,0016 R13 .8943

341 3064.4 $468 408.7 THA 178.85

RAp 185.78 ECC 1.4673

INJ 2 LAT INJ 2 LONG

-26.70 67.46

6.68 183.52

-27.89 46.31

7.?4 165.26

-31.02 25.80

10.51 151.02

ORBIT OETERNINATIGN ACCURACY

ST 1272.6 SR 387.6 SS 656.5

CRT -.7215 CRS -.5596 CST .9708

L3A 1450.7 MRA 308.8 SSA 30.0

EL1 1304.3 EL2 261.8 ALF 167.08
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JPL TM 33-1OO EARTH--MARSTRAJECTORIES(VOL. 1. 1964)

LAUNCH OATE NOV 13 ISQ4

HELIOCENTRIC CONIC

RL 148.02 LAL .00

RP 243.12 LAP 1.01

RC 142.373 GL 11.87

PLAN[TOCENTRIC CONIC

C3 27.191 VHL 5.212

LNCH AZMTH LMCH TIHE

90.00 IT 59 11

g0.O0 9 32 50

100.00 19 2T 37

100.00 10 4T 4

110.00 20 51 49

110.00 11 39 22

FLIGHT TIN[ 176.00 ARRIVAL OATE MAY 10 1965

OISTANCE 453.896 EARTH TO MARS

LOt. S0.46 VL 34.552 GAL -5.ZZ AZL 88.Zl HCA 145.55 _4A 221.43 ECC .$4244 INC 1.7852 vl 30.101

LOP 196.22 VP 22.190 GAP 19.2S AZP 81.47 TAL 339.37 TAp 124.93 RCA 145.60 APO 297.25 V2 22.572

GP .16 ZAL 121.68 ZAP 169.84 ETS 177.64 zA[ 154.94 ETE 359.03 ZAC 89.20 ETC 256.01 CLP 169.85

OLA 13.53 RAL 176.67 RAD 6566.1VEL 12.188 PTH 2.19 VHP 8.934 DPA -1.08 RAP 166.15 ECC 1.4470

L-I TIN[ INJ LAT INJ LGNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2728.20 -27.81 76.24 50.29 95.59 18 44 34 2123.2 -26.74 67.73

4460.61 9.53 188.81 43.35 63.21 10 47 48 3898.8 5.86 182.05

2437.99 -29.17 SS.09 50.13 96.62 20 8 15 1838.0 -27.92 46.51

4259.27 10.75 170.56 42.?0 61.94 11 56 4 3659.3 6.91 163.67

2174.59 -32.80 34.45 49.49 100.22 21 28 3 1574.8 -31.04 25.67

4099.45 13.93 156.26 40;84 58.46 12 47 36 3495.5 9.86 149.77

DIFFEREMTIAL _RECTIONS

"tOE .8999 TRA-8.SEB7 TC3 1.181T BAU .4303

ROE -.3457 RRA -.0663 RC3 -.ORI9 FAt) .00011

FDE -.4696 FRA Z.OtOS FC3-2.5583 BRIP 10592

BOE .9633 BRA 2.3717 RC3 1.1850 FSP 800

LAUNCH DATE NOV 16

HELIOCENTRIC E_NIC

RL 149.0R LAL .00

lip 246.87 LAF .89

RC 144.6Z9 64. 12.10

PLAN[TOCENTRIC CGNIC

CS 25.96t) VHL 5.099

LN[H AZNTH LNCH TIN[

90.00 17 58 35

90.00 9 34 55

100.00 19 £t 18

100.00 10 49 52

110.00 _D 47 8

110.00 11 40 32

MIO-COUR5E EXI[CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3_10.9 _ 404,6 SG3 305.7 ST 1275.3 SR 379.3 SS 662.5

RRT -.1SO0 RRF .1314 RTF -.6977 CRT -.7175 CR$ -.5284 CST .9690

3130.0 RZ3 .0064 R13 .6977 LSA 1453.7 NSA 308.1SSA 30.1

SGt 3111.Z SG2 399.9 THA 178.86 EL1 1305.2 ELI 258.2 ALF 167.65

FLIGHT TIME 180.00 ARRIVAL DATE HAY 12 1965

L_L 50.69 Vii. 34.474 GAL -S.OG

L_ff 197.14 _P _.094 GAP 18.69

GP .19 ZN. 191._ zAP IN.38

DISTANCE 459.679 EARTH TO MARS

AZL 88.22 HCA 146.47 SiAA 219.44 ECC .33598 INC 1.7830 Vt 30.101

AZP 91.49 TAL 359.73 TAp 126.20 RCA 145.72 APO ZgS.1? v2 22.598

[T6 177.98 ZA( t54.99 ETE 359.19 ZAC 89.29 ETC 255.99 CLP 169.32

DLA 13.97 RAL 178.23 RAD 9588.1

L-I TIME INJ LAT INJ LGNG

9727.58 -97.85 78.58

4479.78 l.T3 187.32

2441.3R -_.20 SS.34

4254.1R 9.94 1G9.13

9175.97 -31.81 _ll.5G

4072,59 15.10 t$4.6t)

DIFFERENTIAL CaERECTION8

TOE .8757 11RA-2.5685 TC3 1.9851 BAU .440t)

ROE -.5R99 RflA -.O0_ tiCS -.Oils FAt) .08288

FOE -.4RIR FRA 2.0499 FC5-9.T524 86P 10779

ROE .9554 BRA 2.5411 K5 1.2i84 Flip 9_

V(L 12.140 PTH 2.18 VHp 8.736 DPA -1.24 RAP 186.51 ECC 1.427R

INJ RT AI_ INJ AZHTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

49.22 95.43 18 59 2 2127.6 -26.79 68.0d

42.27 62.95 10 49 98 3872.6 S.03 180.59

49.06 99.69 20 3 0 1841.4 -27.97 46.75

46.63 61.GG 11 59 27 5634.2 6.08 162.47

49.45 100.19 21 23 24 1576.0 -31.06 25.78

5g.Tl 58.14 12 48 25 3472.4 8.60 148.53

NIO-COUR5( (vlrCUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5157.9 I_ 515.8 $65 520.7 ST 1276.8 SR 370.9 SS 666.1

_T -.1552 m8 r .15G5 RTF -.9010 CRT -.7131CRS -.5154 CST .9666

SGIJ 5122.3 R£5 .0094 R15 .9010 LSA 1455.5 USA 307.9 SSA 30.1

KS 5152.2 S_ 580.9 THA 178.66 ELI 1305.0 EL2 254.4 ALF 167.83

LAUNCH OAT[ NOV 15 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .OO LOt.

RP 242.60 LAP .96 LOP 196.06 yp 22.005 GAP 18.13

RC 146.900 GL 12.32 GP .20 ZAL 120.66 ZAP 168.76

PLAN(TOCENTRIC CONIC

C3 2A.907 VHL 4.991 DLA 14.41 RAL 177.77 RAD 6566.0

LNCH A214TH LNCH TIME L-Z TIME INJ LAT INJ LONG

90.00 17 47 50 2752.47 -27.87 76.91

90.00 9 37 4 4446.67 7.61 185.65

100.00 19 16 52 2445.50 -29.25 56.65

100.00 10 50 42 4209.08 9.15 167.71

110.00 20 42 21 2177.84 -52.64 34.70

110.00 11 41 45 4049.31 12.27 153.72

FLIGHT TIN( 182.00 ARRIVAL DATE NAY 14 1965

OISTANCE 459.513 EARTH TO MARS

$0.$6 VL 34.390 GAL -4.90 AZL 88.22 HCA 142.39 SMA 217.58 ECC .32978 INC 1.7606 Vl $0.101

A ZP 91.50 TAL 340.09 TAP 127.48 RCA 145.83 APO 289.34 V2 22.624

ET5 177.65 Z/dE 155.09 (T( 359.36 ZAC 88.38 ETC 295.98 CLP 168.78

VEL 12.095 PTH 2.16 YHP 8.542 DpA -1.39 RAP 186.86 ECC 1.4099

INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

48.16 95.25 16 33 22 2132.5 -26.65 66.39

41.21 62.72 10 51 10 5846.7 4.20 179.12

48.00 96.54 19 57 36 1845.5 -28.02 47.03

40.56 61.41 12 0 51 3609.1 5.24 161.08

47.58 100.08 21 16 39 1577.8 -51.10 25.91

38.69 57.64 12 49 12 3449.3 7.94 147.$0

DIFFERENTIAL CCRRECTIONS

TOE .6516 TRA-2.SOT2 TC3 1.3532 6AU .4517

ROE -.3146 RRA -.08_3 RC3 -.0941 FAU .08555

FOE -.4546 FRA 2.0690 FC3-2.9666 8SP 10946

ROE .9079 8RA 2.301MD BCS 1.3565 FSlP 980

MID-COURSE EXECUTION ACCURACY

SGT 5_03.2 SGR 389.8 SG3 339.5

RRT -.1614 RRF .1415 RTF -.9045

SG8 5228.4 R25 .OOGT R13 .9042

SGI 5205.8 SG2 581.7 THA 178.87

LAUNCH DATE NOV 13 1964 FLIGHT TIME 164.00

HELIOCENTRIC C(_AIC DISTANCE 462.414

RL 148.02 LAL .00 LOL 50.66 VL 54.526 GAL -4.74 AZL 88.22 HCA

RP 242.34 LAP .93 LOP 19U.98 VP 21.918 GAP 17.57 AZP 01.51 TAL

RC 149.184 64. 12.55 CdP .21 ZAL 180.07 ZAP I68.24 (T9 177.62 zA(

PLANIETOCENTRIC CONIC

C3 23.890 VHL 4.887 DLA 14.86 RAL 177.3| RAO 8568.0 VEL 12.052 PTH

LNCH AZMTH LNCH TIN[ L-I TIN( INJ LAT INJ LONG INJ RT A$C

90.00 17 41 56 2737.94 -27.90 77.31 47.10

90.00 9 59 15 4420.55 7.10 184.54 40.16

100.00 19 11 18 2449.74 -2t).27 55.95 48.94

100.00 10 52 34 41R5.96 8.51 166.50 39.51

110.00 20 5T 26 2180.14 -59.89 54.88 48.54

110.00 11 42 55 4026.32 11.44 152.46 57.65

DIFFERENTIAL C_RRECTIONS

TOE .8272 TRA-2.2749 TC3 1.4443 BAU .4622

ROE -.3005 RRA _.0807 RC5 -.Q996 FAU .08817

FOE -.4457 FRA 2.IHO FC5-5.1864 9_P 11118

BOE .8601BRA 2.2765 BC5 1.4477 FSP 1034

148.31 SMA 215.83 ECC .52384 INC

540.46 TAp 128.77 RCA 145.95 APO

155.25 ETE 559.52 ZAC 89.48 ETC

ORBIT DETERMINATION ACCURACY

ST 1277.1 SR 362.3 SS 675.2

CRT -.7087 CRS -.5018 CST .9643

LSA 1456.0 NSA 307.8 SSA $0.1

EL1 1303.7 EL2 250.4 ALF 168.19

ARRIVAL DATE MAY 16 1969

EARTH TO MARS

1.7781 vl 30.101

265.72 V2 22.661

2S5.97 CLP 268.26

2.15 VHP 8.352 OPA -1.54 RAP 187.21 (CC 1.3930

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

95.06 18 27 34 2137.9 -26.90 68.78

62.51 10 52 55 3820.5 3.36 177.66

96.38 19 52 8 1849.7 -28.07 47.36

61.18 12 2 18 5584.0 4.40 156.69

99.98 21 13 48 1980.1 -31.14 26.08

5?.56 12 50 0 5426.3 ?.07 146.08

ORBIT OETERMINATION ACCURACY

ST 1275.9 SR 553.6 SS 677.T

CRT -.7089 CRS -.4867 CST .9615

LSA 1454.6 HSA 308.1SSA 30.1

EL1 1300.8 EL2 246.3 ALF 168.55

HIO"COURK EXECUTION ACCURACY

SGT 3247.9 SGR 37T.T 963 555.1

RRT -.IG69 RRF .1465 RTF -.9074

SG8 3289_8 Rt5 .0070 R15 .g074

SGI 5248.§ SG2 572.3 THA 178.87
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUNCH CATE NOV 13 1964 FLIGHT TIME 186.00 ARRIVAL DATE MAY 18 1965

HELIOCENTRIC CONIC DISTANCE 485.57Z EARTH TO MARS

RL 146.02 LAL .00 LOt. 50.66 VL 54.257 GAL -4.59 AZL 88.22 HCA 149.24 SMA 214.17 ECC .31813 INC 1.7755 V1 30.101

RP 242.06 LAp .91 LOP 199.90 VP 21.837 GAp 17.02 AZP 91.53 TAL 340.83 TAp 130.06 RCA 146.04 Apo 282.31 V2 22.676

RC 151.478 GL 12.77 GF .22 ZAL 119.44 ZAp 167.88 ETS 177.61 ZAE 155.41 ETE 359.68 ZAC 89.57 ETC 255.95 CLP 167.68

PI. ANE T(_ENTR I C CONIC

C3 22.913 VHL 4.787 DLA 15.31 RAL 176.83 RAD 6587.9 VEL 12.012 PTH 2.14 VHp 8.166 DpA -1.66 RAp 187.55 ECC 1.5771

LNCH AZMTH LNCH TIME L-| TIME |NJ LAT

90.00 17 35 53 2743.98 -27.93

90.00 9 41 28 4394.30 6.27

100.00 lg 5 35 2454.70 -2g.30

100.00 10 54 27 4158.82 7.46

110.00 20 32 28 2162.90 -32.90

110.00 11 44 5 4003.39 10.59

DIFFERENTIAL CORRECTIONS

TOE .R140 TRA-2.2308 TC3 1.5597 BAU .4787

RDE -.2672 RRA -.0757 RCS -.0999 FAU .09107

FOE -.4346 FRA 2.1704 FC3-3.4411BSP 11011

ROE .6632 BRA 2.2318 6C3 1.5626 FSP 10133

LAt_iCM DATE NOV 13 1964

INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT |NJ Z LONG

77.75 46.05 94.64 16 21 37 2144.0 -28.9T 69.21

182.86 39.13 62.33 10 54 43 3794.3 2.52 176.19

56.32 45.90 96.19 19 46 30 1854.7 -28.14 47.71

164.89 38.47 60.97 12 3 46 3558.8 3.55 156.31

35.08 45.31 99.86 21 6 50 1582.9 -31.19 26.28

191.22 39.59 57.31 12 50 48 3403.4 6.21 144.87

NIO-CoUfl8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3292.5 SGR 368.9 863 370.4 ST 1281.0 SR 344.9 SS 681.6

RRT -.1789 RRF .1516 RTF -.9126 CRT -.7054 CRS -.4692 CST .9554

S_ 3313.1 R23 .0139 R13 .9126 LSA 1498.4 MSA 311.1 SSA 29.3

SG1 3293.2 $62 362.8 THA 178.84 EL1 1304.7 ELZ Z.40.1 ALF 168.86

FLIGHT TIN( 188,00 ARRIVAL DATE MAY 20 1965

HELIOCENTRIC COLIC

RL 148.02 LAL .OO LOL 50.66 VL

RP 241.79 LAp .88 LOP 200.83 VP

RC 153.781GL 12.99 GP

PLAN(TOCEMTRIC CONIC

C3 22.008 VHL 4.691 DLA

34.191 GAL -4.45 AZL 88.23 HCA

21.762 GAP 16.48 AZP 91.54 TAL

.23 ZAL 118.80 ZAP 167.12 ET8 177.60 zAE

15.76 RAL 178.34 RAID 6567.9 VI[L 11.974 PTH

DISTANCE 468.381 EARTH TO MARS

150.16 SMA 212.62 ECC .31267 INC 1.7728 Vl 30.101

341.20 TAp 131.36 RCA 146.14 APO 279.10 V2 22.706

195.62 ETE 359.89 2AC 89.66 ETC 255.94 CLP 167.12

2.13 VHp 7.985 DpA -1.82 RAp 187.88 ECC 1.3622

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT

90.00 17 29 44 2750.52 -27.97

90.00 9 43 44 4368.15 5,44

100.00 18 89 47 2460.12 -29.34

100.00 10 86 22 4133.79 G.89

110.00 20 27 23 2106.05 -32.93

110.00 11 45 16 3R60.62 9,79

DIFFERENTIAL C(]RflECTIONS

TOE .7791TItA-2.2078 TC3 1.6401BAU .4234

ROE -.2738 RflA -.0703 RC3 -.1013 FAU .09421

FOE -.4239 FRA 2.2110 FCS-3,TOI2 Blip 11414

ROE .8286 BRA 2.Z089 BC3 1,6432 FRP 1151

INJ LGNG INJ RT A6C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

72.22 45.01 94.60 18 15 $4 2150.5 -2T.04 69.68

t61.3R 98.11 62.17 10 56 $2 3768.2 1.67 174.73

9G.72 44.86 R9.98 19 40 4? 1860.1 -28.20 48.10

163.50 37.45 60.70 12 5 16 3533.8 2.71 156.93

35.32 44.28 99.73 21 3 49 1586.0 -31.24 26.81

149.99 39.96 87.07 12 51 36 3380.6 5.35 143.$7

MID-COURSE EX(CUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3335.3 _ 359.0 SG3 388.6 ST 1270.5 SR 335.6 8S 685.6

RRT -.1791RRF .1568 RTF -.9136 CRT -.6941CRS -.4526 CST .9945

ll_ 3354.S R23 .0028 R13 .9135 LSA 1449.1MSA 310.1SSA 29.8

861 3333.3 $62 353.1THA 178.68 EL1 1292.4 EL2 237.5 ALF 16R.24

LAUMCM DATE NOV 13 1964

HELIOCEMTRIC CONIC

RL 148.02 LAL .00

RP 241.51 LAp .86

RC 156.092 ;L 13.21

PLANETOCENTRIC CONIC

C3 21.151VML 4.599

LNCH AZMTN LNCH TIME

90.00 17 23 26

90.00 9 46 3

100.00 18 53 80

100.0_ 10 56 19

110.00 20 22 11

110.00 11 46 27

FLIGHT TIME 190.00 ARRIVAL DATE MAY 22 1965

DISTANCE 471.440 EARTH TO MARS

LOL 50.66 VL 34.127 GAL -4.30 AZL 88.23 HCA 151.09 SMA 211.15 ECC .50743 INC 1.7697 vl 30.101

LOP 201.76 VP 21.692 GAP 15.94 AZP 91.55 TAL 341.57 TAp 132.66 RCA 146.23 APO 276.06 V2 22.734

GP .24 ZAL 116.15 zkP 166.54 ETS I7T.59 ZAE 155.66 ETE .01 ZAC 89.75 ETC 255.93 CLP 166.94

OLA 16.22 RAL 175.84 RAD 6567.9 VEL 11.939 PTH 2.12 VHP 7.808 DpA -1.96 RAP 168.20 ECC 1.5481

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2757.62 -28.01 78.74 43.97 94.35 18 9 23 2157.6 -27.11 70.19

4341.96 4.61 1T9.91 37.11 62.03 10 58 24 3742.0 .83 173.27

2466.04 -29.38 57.15 43.83 95.76 19 34 56 1866.0 -28.28 48.52

4108.78 5.62 162.11 36.44 60.63 12 6 48 3508.8 1.86 155.55

2169.63 -32.9T 35.59 43.27 99.57 20 58 41 1589.6 -31.30 26.77

3957.95 8.91 148.77 34,53 56.86 12 52 25 3357.9 4.49 142.48

OIFFEREMTIAL CORRECTIONS

TOE .7558 TRA-2.1720 TC3 1.7453 BAU .4944

RD( -.2611RRA -.0659 RC3 -.lOS4 FAU .097A6

FOE -.4109 FRA 2.2528 FC3-3.9891 BSP 11518

ROE .7996 BRA 2.1750 BC3 1.7463 FSP 1214

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3377,2 SGR 349.4 SG3 407.7 ST 1266.3 SR 326.3 SS 688.9

RRT -.1860 RRF .1619 RTF -.9167 CRT -.6894 CRS -.4336 CST .9500

S_ 3395.2 fl23 .0105 R13 .9167 LSA 1444.5 NSA 311.9 SSA 29.5

SG1 3377.0 SG2 343.3 THA 178.89 EL1 1286.8 EL2 232.6 ALF 189.58

LAUNCH DATE NOV 13 1964 FLIGHT TIN( 192.00 ARRIVAL DATE MAY 24 lg65

HELIOCENTRIC CONIC

RL 148.02 LAL .OO

RP 241.22 LAP .63

RC 150.408 GL 13.43

PLAN(TOCENTRIC CONIC

C3 20.348 VHL 4.511

LNCH AZMTH LNCH TIME

90.00 17 1T 0

90.00 9 48 23

1OO.OO 18 47 47

100.00 11 0 17

110.00 20 16 55

110.00 11 47 39

DIFFERENTIAL C_RRECTIOMS

TOE .7279 TRA-2.1418

ROE -.2487 RRA -.0608

FOE -.$968 FRA 2.2998

ROE .7992 lIRA 2.1420

DISTANCE 474.544

LOL 90.66 VL 34.066 GAL -4.16 AZL 88.23 HCA

LOP 202.69 VP 21.626 GAP 15.40 AZP 91.36 TAt.

GP .26 ZAL 117.50 ZAp 165.99 ET8 177. ST ZAE

EARTH TO MARS

152.02 _I4A 209.76 ECC .30241 INC 1.7667 vl 30.101

341.94 TAp 133.97 RCA 146.33 APO 273.20 V2 22.762

196.17 ETE .16 ZAC 89.83 ETC 255.92 CLP 165.95

DLA 16.67 RAL 175.33 RAiD 6567.8 VEL 11.905 PTH 2.12 VHP 7.634 DPA -2.09 RAP 188.52 ECC 1.3349

b-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ • LAT |NJ 2 LONG

2765.23 -28.05 79.29 42.95 94.07 18 3 5 2165.2 -27.19 70.78

4318.80 3.77 178.49 36.12 61.91 11 0 19 3715.6 -.02 171.81

2472.44 -29.43 57.62 42.61 95.51 19 29 0 1872.4 -26.35 48.98

4083.62 4.98 160.73 _S.45 60.49 12 8 21 3483.6 1.01 154.19

2193.59 -33.02 35.90 42.26 99.40 20 53 26 1993.6 -31.3T 27.06

3935.43 8.07 147.57 33.55 56.67 12 53 14 3335.4 3.63 141.30

MID-COURSE EX(CUTZON ACCURACY OR6IT DETERMINATION ACCURACY

TC3 1.8440 BAU .5024 SGT 3417.9 SGR 339.9 863 427.7 ST 1250.0 SR 316.9 S$ $92.1

RC3 -.1090 FAU .10089 RRT -.1903 RRF .1669 RTF -.9169 CflT -.6814 CRS -,4131 CST .R493

FC3-4.2907 BSP 11745 SGB 3434.7 R23 .0099 R13 .9189 LSA 1436.3 MSA 313.2 $$A 2R.$

BC3 1.8470 FSP 1281 SG| 3418.5 SG2 333.3 THA 178.91 EL1 1277.0 EL2 22R.8 ALF 169094

1005



JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I, 1964)

LAUNCH DATE NOV 13 1964

HELIOCENTRIC CONIC

RL 146.01 LAL .00

RP 240.93 LAp .80

RC 160.729 GL 13.64

PLANETOCENTRIC CO_|C

C3 19.§91 VHL 4.426

LNCH AZMTH LNCM ?|ME

90.00 17 10 26

90.00 9 50 47

100.00 16 41 37

100.00 11 2 17

110.00 20 11 32

110.00 11 48 51

FLIGHT TIME 194.00 ARR|VAL DATE NAY 26 1965

DISTANCE 477.691 EARTH TO MARS

LOt. 50.66 VL 34.008 GAL -4.03 AZL 88.24 HCA 152.95 SMA 208.45 ECC .29759 INC 1.7631 vl 30.101

LOP 203.62 VF 21.564 GAP 14.87 AZP 91.57 TAL 342.32 TAp 135.27 RCA 146.42 APO 270.48 V2 22.791

GP .27 ZAL 116.83 ZAP 165.55 ETS 177.56 ZAE 156.49 ETE .36 ZAC 89.92 ETC 255.91CLP 165.35

OLA 17.13 RAL 174.61RAD 6567.8 VEL 11.673 PTH 2.11VHp 7.464 DPA -2.21 RAP 188.63 ECC 1.3224

L-i TIME INJ LAT INJ LONG |NJ RT ASC iNJ AZNTH INJ TiME ;sO CST TIN iNJ 2 LAT |NJ 2 LONG

2773.38 -28.08 79.88 41.93 93.78 17 56 39 2173.4 -27.26 71.31

4269.65 2.93 176.98 35.15 61.82 11 2 17 5689.6 -.86 170.35

2479.51 -29.47 58.15 41.80 95.25 19 22 56 1879.3 -28.43 49,48

4058.93 4.15 159.35 54.47 60.37 12 9 56 3458.9 .17 152.82

2197.96 -35.07 36.23 41.27 99.21 20 48 10 1598.0 -31.44 27.38

3913.06 7.23 146.38 52.57 56.50 12 54 4 3313.0 2.78 140.13

01FFEREHTIAL CQRRECT|ONS

TOE .7143 TRA-2.0949 TC3 1.9754 BAU .5182

ROE -.2370 RRA -.OS6T RC3 -.1071 FAU .10448

FOE -.381S FRA 2.38T9 FC3-4.6189 BSIP 11600

9DE .7525 9flA 2.0957 BC3 1.9783 FSP 1348

M|O-COURSE EXECUTION ACCURACY

SGT 3459.1 SGR 330.1 SG5 448.8

RRT -.2027 RRF .1725 RTF -.9254

SG8 3474.8 R23 .0187 R15 .9234

SG1 3459.7 $62 323.2 THA 178.88

LAUNCH DATE NOV 13 1964 FLIGHT TIME 196.00

ORBIT DETERM|NAT|ON ACCURACY

ST 1257.9 SR 307.6 SS 695.0

CRT -.6826 CRS -.3921CST .9382

LSA 1434.5 MSA 318.3 SSA 28.3

EL1 1275.8 EL2 221.6 ALF 170.22

ARRIVAL DATE MAY 26 1965

HELIOCENTRIC COLIC DISTANCE 480.676 EARTH TO NARS

RL 146.02 LAL .DO LOL 50.66 VL 33.952 GAL -3.90 AZL 88.24 HCA vl 30.101

RP _40.84 LAp ,77 LOP 204.56 VP 21.507 GAP 14.35 AZP 91.59 TAL V2 22.821

RC 163.062 GL 13.85 GP .29 zAt. 116.16 zAP 16A.74 (T$ 177.54 ZAE CLP 164.74

pLAN[TOCENTRIC CONIC

CS 18.883 VHL 4.345 DLA 17.59 RAL 174.28 RAD 6567.6 V[L 11.843 PTH 2.10 VHP 7.298 DpA -2.33 RAp 189.13 ECC 1.3108

LNCH A21RTH LIA_H TIM( L-I TIM( INJ LAT INJ LONG |NJ RT ASC |NJ AZI4TH INJ TiME PO CST TIN iNJ 2 LAT iNJ 2 LONG

90.O0 17 S 46 2781.96 -28.12 80.51 40.92 93.47 17 50 8 2182.0 -27.34 71.93

90.00 9 63 12 4263.92 2.09 175.53 34.19 61.75 11 4 16 3663.6 -1.70 168.90

ZOO.D0 18 35 ZZ 2498.59 -29.51 58.68 40.80 94.97 19 16 49 1886.6 -28.51 50.00

100.00 11 4 18 4034.23 3.31 157.99 33.52 60.17 12 11 32 3454.2 -.67 151.47

110.00 20 6 7 2202.65 -33.12 36.58 40.18 99.00 20 42 50 1602.6 -$1.52 27.72

110.00 11 50 2 3990.95 6.40 145.21 31.60 59.35 12 54 55 3290.9 1.94 138.97

DIFFERENTIAL CORRECTIONS M|D-CouR_[ ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6772 TRA-2.0718 TC3 2.0609 9AU .5210 SGT 3495.2 SrA 319.5 8G3 470.7 ST 1140.6 SR 297.6 SS 697.6

ROE -.2251RRA -.0S25 RC3 -.1077 FAU .10824 RRT -.Z020 RRF .1770 RIT -.9239 CRT -.6677 CRS -.3688 CST .9364

FOE -.3842 FRA 2.5616 FC3-4.9926 9SP 12020 S_ 3509.7 923 .0|13 R13 .9239 LSA 1418.6 MSA 517.8 SSA 28.7

BDE .7156 BRA 2.0723 BC5 2.0939 FSP 1422 SG1 3495.8 SG2 312.8 THA 178.93 ELI 1256.9 EL2 218.7 ALF 170.61

153.89 _4A 207.21 ECC .29298 INC 1.7596

342.70 TAP 136.58 RCA 146.50 Apo 267.92

156.86 ET( .54 ZAC 90.01 ETC 255.90

LAUNCH DATE NOV 15 1964 FLIGHT TIM( 198.00 ARRIVAL DATE NAY 30 1965

HELIOCENTRIC CONIC

RL 148.02 LAL .00

RP 240.$4 LAP .T5

RC 165.$75 GL 14,05

PLANETOCENTRIC CONIC

C3 18.215 VHL 4.296

LNCH AZMTH LNCH ?|ME

90.O0 16 55 59

90.00 9 55 40

100.00 16 29 l

100.00 11 6 20

110.00 20 O 3T

110.00 11 51 13

DIFFERENTIAL CORRECTioNS

TOE .6502 TRA-2.0383 TC3 2.1703 9AU .5292

ROE -.2139 RRA -.0463 RC5 -.1085 FAU .11216

FOE -.$441 FRA 2.4173 FC5-5.3307 9SP 12|75

BOE .6944 9RA Z.0389 BC3 2.1750 FSP 1499

DISTANCE 484.103 EARTH TO MARS

LOt. 50.66 VL 33.898 GAL -3.77 AZL 88.24 HCA 154.85 SMA 206.04 ECC .26856 1NC 1.7557 vl 30.101

LOP 205.49 VP 21.454 GAP 13.85 AZP 91.59 TAL 545.07 TAp 137.90 RCA 146.56 APO 265.49 V2 22.651

GP .30 ZAL 115.49 ZAP 164.11 (TS 177.52 ZA( 157.25 ET( .73 ZAC 90.09 (TC 255.90 CLP 164.12

OLA 18.04 RAL 173.73 RAO 6567.7 VEL 11.815 PTH 2.09 VHP 7.156 DpA -2.45 RAP 189.42 ECC 1.2996

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TiM lNJ 2 LAT INJ 2 LONG

2791.04 -28.16 81.17 39.92 95.14 17 43 30 2191.0 -27.42 72.58

4257.64 1.25 174.08 33.25 61.71 11 6 18 3657.6 -2.54 167.45

2494.29 -29.58 59.23 59.81 94.67 19 10 35 1894.3 -28.60 50.56

4009.95 2.48 156.64 32.57 60.20 12 13 9 3409.6 -1.50 150.12

220?.68 -33.17 39.97 39.31 96.78 20 37 25 1607.7 -31.60 28.09

3869.00 5.57 144.05 30.65 59.22 12 55 42 3269.0 1.10 137.85

MID-COURSE EXECUT|OI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3532.1 _ 309.2 SG3 493.8 ST 1229.0 SIR 287.7 S$ 700.0

RRT -.2097 RRF .1813 RTF -.9281 CflT -.6599 CRS -.3427 CST .9306

S_B 3545.6 R23 .0119 R13 .9261 LSA 1406.9 MSA 321.1SSA 28.3

SGt 3582.7 $G2 302.4 THA 178.96 ELI 1243.9 EL2 213.9 ALF 170.96

LAUNCH DATE NOV 13 1984 FLIGHT TIME 200.00 ARRIVAL OATE JUN 1 1965

HELIOCENTRIC C_NIC O|8TANC[ 487.354 EARTH TO MARS

RL 148.02 LAL .DO LOL 50.68 VL 33.847 GAL -3.94 AZL 88.23 HCA 155.77 Sl4A 204.93 ECC .28433 |NC 1.7517 vl 30.101

RP 240.04 LAP .72 LOP 209,43 VlP 2t.405 GAP 13.32 AZP 91.60 TAL 345.45 TAP t39.21 RCA 149.96 APO 293.20 V2 29.991

RC 167.697 GL 14.25 _P .32 ZAL 114.81 ZAP 193.47 ETS 177.49 ZAE

PLAN[TO¢ENTRIC C_[C

C3 17.597 Vt4_ 4.194 DLA 18.49 RAL 173,19 RAiD 6587.7 VEL 11.789 PTH

LNCH AZNTH LNCH TIM( L*I TIME IHJ LAT INJ LONG INJ RT AS(; |NJ

90.00 19 50 8 2800.38 -28.19 81.87 38.93

90.00 9 58 tO 4211.79 .42 172._ 32.33

100.00 19 9234 2502.39 -29.60 59.83 39.83

100.DO 11 9 23 9995.19 1.85 155.29 31.84

110.00 19 55 3 2213,03 -33.22 37,39 39.35

110.00 11 52 23 3847.31 4.75 142.91 29.71

DIFFEflENTIAL CQRDECT|ON$

TOE .6293

ROE -.2029

FOE -.3239

61DE .8593

157.69 [TE .93 ZAC 90.17 ETC 255.89

2.08 VHP 6.977 DPA -2.59 RAP 189.70

AZMTH |NJ T|N[ FO CST TIN INJ 2 LAT

92.79 !7 39 49 2200.9 -27.51*

61.69 11 9 22 3611.8 -3.37

94.3Q 19 4 17 1901L4 -20.99

90.15 11 14 48 3395.2 -2.33

98.55 20 31 59 1913.0 -31.99

39.11 12 59 31 3147.3 .27

MID-COURSE EXECUTION ACCURACY

TRA-2.O018 TC3 2.9859 9AU .5381 SGT 3567.1 _ L_8.8 8G3 519.0

RRA -.0,149 RC3 -.1090 FAU .11630 RRT -.2129 _ .1959 RTF -.9285

FRA 2.4723 FC3-5.7252 BSP 12280 ST_ 3579.8 R23 ,0137 R13 .9295

BRA 2.0023 BC3 2.2884 FSP 1580 SG1 3567.7 SG2 291.9 THA 179.97

CLP 193.46

ECC 1.2894

INJ 2 LONG

T3,27

199.00

81.15

148.77

29.49

139.99

ORBIT DETERMINATION ACCURACY

ST 1119.t M 277.9 99 70£.9

CRT -.9519 CRi -.3193 CIT ,9217

LiA 1395,9 MgA 325.3 99A 27.T

ELI 1231.0 EL2 tOI,I ALF lTl.ll

t008



JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 13 1964

HELIOCENIRIC CONIC

RL 148,02 LAL .00

RP 239.73 LAp .69

RC 170.016 GL 14.45

PLANETOCENTRIC CONIC

C3 16.996 VHL 4.123

LNCH AZMTH LNCH TIME

90.00 16 43 6

90.00 10 0 42

100.00 18 16 3

100.00 11 10 27

110.00 19 49 26

110.00 11 53 33

FLIGHT TIME 202.00 ARRIVAL DATE JUN 3 1965

DISTANCE 490.659

LOL 30.66 VL 33.797 GAL -3.52 AZL 88.25 HCA

LOP 207.37 VP 21.360 GAP 12.81 AZP 91.61 TAL

GP .34 ZAL 114.12 ZAP 162.82 ETS 177.47 ZA[

EARTH TO MARS

156.71SMA 203.88 ECC .28027 INC 1.7472 Vl 30.101

343.82 TAp 140.53 RCA 146.74 APO 261.02 v2 22.912

158.16 ETE 1.14 ZAC 90.26 ETC 255.88 CLP 162.82

OLA 18.94 RAL 172.62 RAD 6567.7 VEL 11.763 PTH 2.08 VHp

L-[ TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME

2810.54 -28.22 82.59 37.94 92.43 17 29 57

4186.00 -.41 171.20 31.42 61.69 11 10 28

2310.84 -29.64 60.46 37.85 94.04 18 57 54

3960.93 .83 153.96 30.73 60.12 12 16 26

2216.66 -33.28 37.80 37.39 98.30 20 26 25

4825.88 3.94 141.79 26.79 56.02 12 57 19

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .6040 TRA-t.�G25 TC3 2.4081 BAU .9477 SGT 3600.3 3_R 288.4 $63 543.3

RDE -.1922 RRA -.0413 RC3 -.1091 FAU .12066 RRT -.2197 RRF .1895 RTF -.9312

FOE -.3018 FRA 2.517T FC3-6.1462 BSP 12315 SGB 3611.9 R23 .0167 R13 .9312

BOE .6639 6RA 1.9629 BC3 2.4106 FSP 1663 SG1 3600.9 862 281.3 TNA 178.99

LAUNCH DATE NOV 13 1964 FL|GHT TIM( 204.00

HELIOCENTRIC C(_41C DISTANCE 493.984

RL 148.02 LAL .00 LG4. 50.66 VL 33.750 GAL -3.40 AZL 68.26 HCA 157.65 SMA

RP 239.42 LAP .66 LOP 208.32 VP 21.319 GAP 12.31 AZP 91.61 TAL 344.19 TAp

RC 172.331 GL 14.63 GP .36 ZAL 113.44 ZAp 162.15 (TS 177.44 ZAI[ 158.66 ETE

PLAN[TOCEMTRIC CONIC

CS 16.441 VHL 4.053 OLA 19.39 RAL 172.06 RAO 6367,7 V(L 11.740 PTH 2.07 VHP

LNCH AZMTH LNCH TIME L-i TIME INJ LAX INJ LONG INJ RT ASC |NJ AZMTH INJ TIME

90.00 16 36 3 2820.86 -26.25 83.33 36.97 92.05 17 23 4

90.00 10 3 13 4160.44 -1.24 160.77 30.53 61.71 11 12 35

100.00 18 9 29 2519.60 -29.68 61.10 36.89 93.70 16 51 28

100.00 11 12 31 3936.92 .02 152.65 29.83 60.11 12 18 8

110.00 19 43 47 2224.51 -33.34 39.25 36.45 98.04 20 20 52

110.00 11 34 41 3804.79 3.13 140.68 27.88 55.94 12 58 6

DIFFEflENT]AL CCRRECTION6 MID-COURSE EXECUTION ACCURACY

TDE .5739 TRA-1.9329 TC3 2.5135 BAU .5530 SGT 3932.0 SGR 277.3 SG3 569.9

ROE -.1818 RRA -.0379 RC3 -.1093 FAU .12519 flRT -.2211RRF .1920 RTF -.9326

FDE -.2761FRA 2.5667 FC3-6.5922 BP 12540 _ 3642.6 R23 .01|8 R13 .9326

BOE .6016 BRA 1.9329 BC3 2.5159 FSP 1755 SG1 3632.5 3GZ 270.4 YHA 179.03

6.821DpA -2.66 RAp 189.98 ECC 1.2797

PO CST TIM INJ 2 LAT |NJ 2 LONG

2210.5 -27.59 73.99

3386.0 -4.20 164.56

1910.8 -28.77 51,76

3360.9 -3.15 147.44

1618.7 -31.78 28.90

3225.9 -.55 135.$8

ORBIT DETERMIMATION ACCURACy

ST 1206.9 SIR 267.8 SS 705.0

CRT -.6457 CRS -.2881CST .91§2

LSA 1383.9 MSA 330.9 SSA 26.9

EL1 1219.6 EL2 202.4 ALF 171.61

ARRIVAL OATE JUN 5 1965

EARTH TO MARS

202.88 ECC .27639 INC 1.7425 vl $0.101

141.85 RCA 146.81APO 258.96 V2 22.943

1.36 ZAC 90.34 ETC 25§.86 CLP 162.16

6.669 DPA -2.75 RAp 190.24 ECC 1.2706

PO CST TIM INJ 2 LAT INJ 2 LONG

2220.9 -27.67 74.73

3560.4 -5.01 163.13

1919.6 -28.86 52.40

3336.9 -3.96 146.12

1624.5 -31.87 29.33

3204.8 -1.36 1S4.48

ORBIT DETERMINATION ACCURACY

ST 1189.4 SR 257.4 8S 707.7

CRT -.6320 CRS -.2561CST .9089

LSA 1367.2 MSA 334.5 9SA 26.5

EL1 1200.8 EL2 197.6 ALF 171.99

LAUNCH OATE NO_ 13 1964 FLIGHT TIME 206.00

HELIOCENTRIC CONIC

RL 148.02 LAL .00

RP 239.11 LAp .65

RC 174.639 GL 14.81

PLANETOCEMTRIC CONIC

C3 15.919 VHL S.990

LNCH AZNTH LNCH TIME

90.00 16 28 54

90.00 10 5 49

100.00 18 2 50

100.00 11 14 35

110.00 19 58 G

110.00 11 55 47

OIFFERENTIAL CORRECTIONS

TOE .5471 TRA-1.8977

ROE -.1717 RRA -.0349

FDE -.2489 FRA 2.6156

BDE .5734 8RA 1.8980

ARRIVAL DATE JUN 7 1965

DISTANCE 4g7.341 EARTH TO MARS

LOL 50.66 VL 33.705 GAL -5.29 AZL 88.26 HCA 158.60 SMA 201.94 ECC .27267 INC 1.7375 vl 30.101

LOP 209.27 vP 21.281 GAP 11.61 AZP 91.62 TAL 344.56 TAp 143.17 RCA 146.88 APO 257.00 V2 22.975

GP .38 ZAL 112.75 ZAP 161.47 ET3 177.41 ZAE 159.19 ETE 1.60 ZAC 90.42 ETC 255.67 CLP 161.47

OLA 19.62 RAL 171.49 RAD 6567.6 VEL 11.718 PTH 2.06 VHp 6.521DpA -2.84 RAp 190.49 ECC 1.2620

L-I TIME IMJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2831.53 -28.27 84.13 36.00 91.66 17 16 6 2231.5 -27.74 75.50

4135.06 -2.06 166.36 29.65 61.75 11 14 44 3535.1 -5.82 161.70

2528.66 -29.72 61.77 35.93 93.35 16 44 58 1928.7 -28.94 53.06

3913.17 -.79 151.34 26.94 60.12 12 19 48 3313.2 -4.76 144.81

2230.57 -35.39 38.72 35.51 97.77 20 15 17 1630.6 -31.96 29.78

3784.02 2.34 139.60 26.99 55.89 12 58 51 3184.0 -2.15 133.39

MIO-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.6261 8AU .5594 SGT 3660.5 8_ 266.3 $63 597.7 ST 1173.2 SR 247.1 $S 710.6

RC3 -.1070 FAU .12991 RRT -.2240 RRF .1937 RTF -.9344 CRT -.6209 CRS -.2227 CST .9003

FC3-7.0652 BSP 12681 SG8 3670.2 R23 .0171 RI3 .9344 LSA 1351.3 MSA 340.2 SSA 25.8

BC3 2.6283 FSP 1651 SG1 3661.0 $62 259.5 THA 179.06 ELI 1183.4 ELI 192.0 ALF 172.35

LAUNCH DATE NOV 13 1964 FLIGHT TIM( 208.00 ARRIVAL DATE J UN 9 1965

HELIOCENTRIC CC_IIC DISTANCE 500.726 EARTH TO MARS

RL 148.02 LAL .00 LOL 50.66 VL 33.661 GAL -3.18 AZL 88.27 HCA 139.55 SMA 201.04 ECC .26911 INC 1.7313 Vl 30.101

RP 238.79 LAp .60 LOP 210.21VP 21.247 GAP 11.32 AZP 91.62 TAL 344.93 TAp 144.48 RCA 146.94 APO 255.15 V2 23.007

RC 176.939 GL 14,98 GP .41ZAL 112.06 ZAP 160.77 ET8 177.37 ZA[ 159.76 ETE 1.87 ZAC 90.50 ETC 255.87 CLP 160.77

PLANETOCENTRIC CONIC

C3 15.428 VHL 3.928 OLA 20.25 RAt. 170.91RAD 6567.6 VEL 11.697 pTH 2.06 VHP 6.375 OpA -2.92 RAp 190.75 ECC 1.2559

LNCH AZMTH LNCH TIM( L-I TIME [NJ LAT INJ I_G INJ RT ASC |NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 21 42 2842.51 -28.29 84.93 55.04 91.26 17 9 4 2242.5 -27.82 76.30

90.00 10 8 24 4109.91 -2.87 166.95 28.78 61.82 11 16 54 3509.9 -6.61 160.28

100.00 17 56 9 2537.94 -29.76 62.46 34.96 92.99 18 38 27 1937.9 -29.03 53.75

100.00 11 16 38 3869.71 -1.56 150.06 28.07 60.15 12 21 26 3289.7 -5.55 143.51

110.00 19 32 24 2236.79 -33.45 39.19 34.58 97.49 20 9 41 1636.6 -32.05 30.24

110.00 11 56 52 3763.62 1.56 138.53 26.11 55.85 12 59 35 3163.6 -2.93 132.35

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5224 TRA-1.8609 TC3 2.7440 BAU .5664 SGT 3687.6 $GR 255.2 SG3 627.0 ST 1156.8 SR 236.7 SS 715.9

ROE -.1620 RRA -.0322 RC3 -.1052 FAU .13499 RRT -.226R RRF .1949 RTF -.9362 CRT -.6104 CRS -.1898 CST .8915

FOE -.2218 FRA 2.6632 FC3-7.57§2 OSP 12752 $68 3696.4 R23 .0189 R13 .9362 LSA 1335.5 MSA 346.1 SSA 25.0

B0( .5469 6RA 1.8611 6C3 2.7460 FSP 1946 SG1 3688.1 9G2 248.5 THA 179.10 EL1 1166.1 ELI 186.0 ALF 172.69

100T



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 13 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUN 11 1965

HELIOCENTRIC CONIC

RL 148.DZ LAL .OO

RP 238,47 LAp .58

RE 178.231GL 13.15

PLANETOCENTRIC CONIC

C3 14.986 VHL 3.869

LNCN AZNTH LNCN TIME

80.00 16 14 27

90.00 10 10 59

100.00 1T 49 25

100.00 11 16 40

110.00 19 26 42

110.00 11 5? 54

DIFFERENTIAL CORRECT|(_AS

TOE .4963 TRA-1.8243 TC3 2.8619 BAU .5729

RD( -.1525 RRA -.0296 RC3 -.1026 FAU .14021

FOE -.1903 FRA 2.7148 FC3-8.1108 BSP 12836

BOE .3211 BRA 1.8248 8C3 2.8636 FSP 2053

O|STANCE 504.139 EARTH TO MARS

LOL 50.66 VL 53.620 GAL -3.07 AZL 89.27 HCA 160.50 SNA 200.20 ECC .26570 INC 1.7253 vl 30.101

LOP 211.17 VP 21.216 SAP 10.84 AZP 91,63 TAL 343.30 TAp 145.80 RCA 147.00 APO 253.39 V2 23.040

GP .44 ZAL 111.58 ZAp I60.05 ETS 177.35 ZA( 160.37 ETE 2.15 ZAC 90.58 ETC 255.86 CLP 160.06

DLA 20.87 RAL 170.32 RAO 6567.6 VEL 11.677 PTH 2.05 VHp 6.233 OpA -2.99 RAp 190.95 ECC 1.2463

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2853.73 -28.31 85.75 34.09 90.85 17 2 O 2233.7 -27.89 77.11

4085.03 -3.67 165.56 27.93 61.90 11 19 4 3485.0 -7.A0 158.87

2347.41 -29.79 63.16 34.04 92.62 18 31 54 1947.4 -29.11 54.43

5866.58 -2.37 148.79 27.22 60.19 12 23 7 3286.6 -6.32 142.23

2243.12 -33.50 39.68 33.67 97.21 20 4 5 1643.1 -32.15 30.71

3743.64 .80 137.49 25.24 55.83 13 0 17 3143.6 -3.69 131.28

MIO-COURS( ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3713.1 SGR 243.9 $G3 657.6 ST 1140.0 SR 228.3 S$ 717.9

RRT -.2283 RRF .1938 RTF -.9382 ¢RT -.5994 CRS -.1524 CST .8801

$GB 3721.1 R23 .0210 R13 .9382 LSA 1319.1NSA 354.2 SSA 24.1

3713,5 $G2 237.5 THA 179.14 EL1 1148.3 EL2 179.8 ALF 173.04

LAUNCH DATE NOV 13 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC CQNIC DISTANCE 507.577

RL 148.02 LAL .00 LOL 30.86 VL 33.580 GAL -Z.97 AZL 88.28 PICA

RP 256.14 LAP .55 LOP 212.12 VP 21.189 GAP 10.35 AZP 91.63 TAL

RC 181.515 GL 15.30 T_P .47 ZAL 110.69 ZAP 159.32 ET8 177.29 ZAE

FLANETOCENTR 1 C CONIC

CS 14.531 _4L 3_812 Ot..A

LNCH AZIATH LNCH TIN( L-I TIN( INJ LAT INJ L_ INJ RT ASC INJ AZIATH INJ TIME

90.00 18 T 10 2865.12 -28.31 08,58 33.15 90.43 16 54 55

90.00 10 13 52 4080.51 -4.45 164.19 27.10 62.01 11 21 13

100.00 17 42 44 2556.98 -29.82 83.87 33.11 92.24 18 25 21

100.00 11 20 40 3843.88 -3.13 147.54 26.37 60.26 12 24 44

110.00 19 21 1 2249.50 -33.58 40.17 32.76 98.92 19 59 30

110.00 11 58 32 3724.13 .05 136.47 24.38 55.82 15 0 56

DIFFERENTIAL CCRR(CTIONS HID-COURSE EXECUTION ACCURACY

TOE .4717 TRA-I.7900 TC3 2.9809 BAU .5771 _T 3733.8 Sr_ 232.3 883 689.6

ROE -.1432 RRA -.0273 RE3 -.0988 FAU .14568 RRT -._62 _ .1606 RTF -.9394

FOE -.1579 FRA 2.7861 FC3-8.8768 B(IP 12246 Sr_ 3740.6 RZ3 .0233 R13 .9394

BO( .4930 BRA 1.7902 BE3 2.9705 FSP 2181 SG1 3734.0 _2 226.2 THA 179.19

EARTH TO MARS

161.46 SMA 199.39 ECC .26244 [NC 1.7185 V1 30.101

345.86 TAP 147.12 RCA 147.06 APO 231.72 V2 23.073

161.00 ETE 2.47 ZAC 90.66 ETC 255.86 CLP 159.32

21.08 RAL 169.T3 RAID 6_7.6 _R[L 11.656 PTH 2.05 VHP 6.093 DPA -3.06 RAp 191.17 ECC 1.2391

PO CST TIM INJ 2 LAT INJ 2 LOnG

2265.1 -27.95 77.94

3460.5 -8.16 137.47

1957.0 -29.19 55.13

3243.9 -7.07 140.96

1649.5 -32.24 31.19

3124.1 -4.43 130.26

04_BIT OETERNINATION ACCURACY

ST 1120.3 SR 215.7 SS 722.A

CRT -.5949 CRS -.1145 CST .8703

LSA 1301.3 MSA 360.7 86A 23.3

EL1 1127.8 EL2 173.8 ALF 173.42

LAUNCH DATE NOV 13 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUN 15 1965

HELIOCEMTRIC CONIC

RL 148.02 LAL .00

RP 237.81 LAP .52

RC 183.788 GL 15.43

PLANETOCENTRIC CONIC

C3 14.122 VHL 3.758

LNCH AZMTH LNCH TIME

go.00 15 59 53

90.00 10 16 4

100.00 17 36 2

100.00 11 22 36

110.00 19 15 21

110.00 11 59 47

DIFFERENTIAL CCRRECTIONS

TOE .4486 TRA-l.7523 TC3 3.0858 BAU .5828

ROE -.1343 RflA -.0254 RE3 -.0943 FAU .15155

FOE -.1255 FRA 2.8166 FC3-9.2910 8SP 13005

BDE .4683 BRA 1.7524 BC3 3.0872 FSP 2273

DISTANCE 311.040 EARTH

LOt. 30.66 VL 33.542 GAL -2.87 AZL 88.29 HCA 162.41 SNA 198.63 ECC .25933 INC

LOP 213.06 VP 21.165 GAP 9.89 AZP 91.65 TAL 346.02 TAp 148.43 RCA 147.12 Apo

GP .51 ZAL 110.01 2AP 158.57 ETS 177.24 ZAE 161.67 ETE 2,82 ZAC 90.74 ETC

TO MARS

1.7105 Vl 30.101

250.13 V2 23.106

253.86 ELF 158.57

DLA 21.48 RAL 169.13 RAD 6567.6 VEL 11.641PTH 2.04 VHp 5.957 DpA -3.11 RAp 191.37 ECC 1,2324

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2876.62 -28.32 67.42 32.22 90.01 16 47 50 2276.6 -28.02 78.77

4036,37 -5.22 162.85 26.28 62.13 11 23 21 3436.4 -8.91 156.09

2566.59 -29.64 64.59 32.19 91.87 18 18 49 1966.6 -29.26 55.83

3821.63 -5.89 146.31 25.54 60.34 12 26 18 3221.6 -7.81 139.72

2255.86 -33.61 40.66 51.86 96.64 19 52 57 1633.9 -32.33 31.66

3705.13 -.68 135.48 23.54 55.82 15 1 32 3105.1 -5.16 129.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3753.5 S_ 220.6 SG3 723.4 ST 1102.1 8R 203.1SS 727.4

RRT -.2235 RflF .1853 RTF -.9411 CRT -.5726 CRS -.0771CST .8390

3760.0 R23 .0264 R15 .9411 LSA 1284.3 NSA 368.5 SSA 22.3

SGI 3753.9 $82 215.0 THA 179.24 ELI 1108.5 EL2 167.2 ALF 173.77

LAUNCH DATE NOV 13 1964 FLIGHT TIN( 216.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC CONIC

RL 148.02 LAL .00

RP 237.48 LAP .49

RC 188.049 GL 13.56

PLANETOCENTRIC CONIC

C3 13.736 VHL 3.708

LNCH AZIATH LNCH T|NE

90.00 15 52 38

90.00 10 18 32

100.00 17 29 23

100.00 11 24 28

110.00 19 9 45

110.00 12 O 36

DIFFERENTIAL C_RRECTIONS

TOE .4250 TRA-l.7137

ROE -.1256 RRA -.0236

FOE -.0899 FRA 2.8696

8DE .4431DRA 1.7139

DISTANCE 514.526 EARTH TO MARS

LOL 50.66 VL 33.505 GAL -2.77 AZL 68.30 HCA 163.37 S44A 197.90 ECC .25634 INC 1.7020 vt 30.101

LOP 214.04 VP 21.144 GAP 9.42 AZP 91.63 TAL 346.37 TAp 149.75 RCA 147.17 APO 248.63 V2 23.140

GP .55 ZAL 109.34 ZAP 157.80 (TS 177.18 ZAE 162.37 ETE 3.22 ZAC 90.82 ETC 253.85 ELF 137.80

DLA 21.86 RAL 168.53 RAO 6567.5 VEL 11.624 PTH 2.04 VHP 5.824 DPA -3.15 RAP 191.56 ECC 1.2261

L-I TIN( INJ LAT INJ LONG INJ RT AgE INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2888.11 -28.31 88.26 31.29 89.59 16 40 46 2288.1 -28.07 79.61

4012.74 -5.97 161.50 25.47 62.27 11 25 25 3412.7 -9.64 154.74

2578.14 -29.86 65.30 31.27 91.50 18 12 19 1976.1 -29.33 56.53

3799.94 -4.62 145.12 24.72 60.43 12 _T 48 3199.9 -8.52 138.50

2262.14 -33.66 41.14 30.96 96.36 19 47 27 1662.1 -32.41 32.13

3686.70 -1.38 134.52 22.71 55.84 13 2 5 3086.7 -5.85 128.29

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TC3 3.1956 BAU .5871 SGT 3769.6 _ 208.7 383 758.5 ST 1082.5 SR 194.5 SS 733.4

RE3 -.0885 FAU .15760 RRT -.2166 RRF .1756 RTF -.9425 CRT -.5593 CRS -.0370 CST .8471

FC5-9.9329 BSP 13049 SGIB 3775.4 R25 .0299 R13 .9425 LSA 1266.8 MSA 377.0 SSA 21.3

BE3 3.1969 FSP 2391 SGi 3769.9 982 203.7 THA 179.31 ELI 1088.0 EL2 160.5 ALF 174.14
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 1] 1964

HELIOCENTRIC C(XqIC

RL 148.02 LAL .00

RP 237.15 LAP .40

RC 168.500 eL 15.67

PLANETOCENTR|C CONIC

C3 13.57_ VHL 5.057

LNCM AZMTH LNCM TIME

90.00 15 45 27

90.00 10 20 $5

100.00 17 22 49

100.00 11 26 14

110.00 19 4 14

110.00 12 1 18

FLIGHT TIME 218.00 ARRIVAL DATE JUN 19 1905

DISTANCE 518.055 EARTH TO MARS

LOL 50.66 VL 53.470 GAL -2.GT AZL 88.31HCA 164.34 SNA 197.21ECC ,25550 INC 1.6925 Vl 30.101

LOP 215.00 VP 21.126 GAp 8.90 AZP 91.63 TAL 346.72 TAp 151.06 RCA 147.22 Apo 247.20 V2 25.174

GP .GO ZAL 108.67 ZAp 157.00 ETS 177.12 ZAE 163.10 ETE 5.68 ZAC 90.91ETC 255.85 CLP 157.01

DLA 22.23 RAL 167.93 RAD 6567.5 VEL 11.609 PTH 2.03 VHp 5.694 DpA -3,18 RAp 191.74 ECC 1.2201

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2899.47 -28.31 89.10 _30.36 89.17 16 33 46 2299.5 -28.12 80.44

3989.70 -6.T0 160.20 24.66 62.42 11 27 25 3389.7 -10.34 153.41

2585.51 -29.87 65.99 30.56 91.13 18 5 54 1985.5 -29.40 57.22

$7T8.88 -5.32 143.95 23.91 60.54 12 29 13 3178.9 -9.Zl 137.32

2268.23 -33.70 41.61 30.07 96.08 19 42 2 1668.2 -32.49 32.59

3668.95 -2.06 133.59 21.89 55.87 13 2 28 306&.9 -6.52 127.35

01FF(RENTIAL C(_RRECTIONS

TOE .4026 TRA-1.8794 TC3 3.3053 BAU .5911

R0( -.1171 RRA -.0222 RC3 -.0813 FAU .18402

FOE-.0537 FRA 2.9234 FC-10.6185 B_P 13103

908 .4193 BRA 1.6795 8C3 3.3063 FSP 2515

LAUNCH DATE NOV 13 1964

HELIOCENTRIC CCNIC

RL 148.02 LAL .00

RP 236.81 LAP .48

RC 190.540 GL 15.76

PLANI[TOC(NTRIC CONIC

C3 15.031VHL 3.610

LNCH AZMTH LNCH TIM(

90.00 15 38 21

90.00 10 23 10

100.00 17 10 21

100.00 11 27 51

110.00 18 58 48

110.00 12 1 53

MID-COURSE EXECUTION ACCURACy

SGT 3754.3 SGR 196.5 SG3 795.6

RRT -.2054 RRF .1810 RTF -.9438

SG8 3789.4 923 .0340 913 .9438

SG1 3784.5 SG2 192.3 THA 179.3g

FLIGHT TIN( 220.00

DISTANCE 521.565

LOL 50.68 VL 33.437 GAL -2.58 AZL 88.32 HCA 165.30 SMA 198.58 ECC .25077

LOP 215.96 VP 21.111 GAP 8.51 AZP 91.63 T_L 347.08 TAp 152.36 RCA 147.27

GP .85 ZAL 108.01ZAP 136.19 ETS 177.05 ZAE 163.87 ETE 4.20 ZAC 90.99

OLA 22.57 RAL 18T.35 RAD $387.5 VEL |1.594 PTH 2.03 VHP 5.588 OPA -3.19

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2910.54 -28.29 89.91 29.44 88.76 16 26 52 2310.5

3967,40 -7,40 158,93 23.87 62.59 11 29 17 3367,4

2594,57 029,08 86,87 29,45 90,78 17 59 35 1994,6

3758,59 -8,00 142,83 23,11 60,66 12 30 30 3158,6

2274,03 -33,74 42,06 29,16 95,82 19 36 42 1674,0

3651.90 -2.71 132.70 21,07 55.91 13 2 45 3051.9

DIFFERENTIAL CORRECTIONS

TOE .3782 TRA-1.6444 TC3 3,4028 SAU ,5929

ROE -.1089 flflA -.0211RC3 -.0724 FAU .17045

FOE -.0110 FRA 2.9824 FC-11.$274 SSP IS189

BDE .3935 8RA 1.8445 9C3 3.4038 FSP 2854

ORBIT DETERMINATION ACCURACY

ST 1063.1SR 183.9 $S 740.3

CRT -,5436 CRS .0031CST .8349

LSA 1250.2 MSA 385.6 SSA 20.2

EL1 1067.9 EL2 153.6 ALF 174.51

ARRIVAL DATE JUN 21 1965

EARTH TO MARS

INC 1.6819 Vl 30.101

APO 245.85 V2 23.209

ETC 255.85 CLP 156,20

RAP 191.90 ECC 1.2145

INJ 2 LAT INJ 2 LONG

-28.18 81.24

-11.02 152.12

-29.46 57,89

-9.86 136.17

-32.57 33,02

-7.17 128.45

ORBIT DETERMINATION ACCURACY

ST 1041,5 SR 178,2 SS 749.0

CRT -.5247 CRS .0495 C&T .8216

LSA 1232.5 MSA 395.5 88A 19.1

EL1 1045.8 EL2 146.8 ALF 174.91

NID-COURSE EXECUTION ACCURACY

SGT 3792.8 SGR 184.2 883 633.9

RRT -.1855RflF .1378 RTF -.9449

SG8 3797,3 923 ,0889 R13 ,9449

SG$ 3793,0 _ 180,9 THA 179,48

LAUNCH DATE NOV 15 lg64

HELIOCENTRIC CONIC

RL 148.02 LAL .00

RP 238.46 LAP .40

RC 192.766 GL 15.83

PLAN[TOCENTNIC CONIC

C3 12.707 VHL 3.565

LNCH AZMTH LMCH TIME

s0.O0 15 $1 25

go.o0 10 25 13

100.00 17 10 3

100_00 11 29 17

110.00 18 55 31

110.00 12 2 18

FLIGHT TIM( 222.00 ARRIVAL DATE JUN 25 1885

DISTANCE 525.116 EARTH TO MARS

LOL 50.88 VL 33.405 GAL -2.50 AZL 88.33 HCA 188.27 SNA 195.94 ECC ..24817 IMC 1.6689 vl $0.101

LOP 218,$3 Vp 21,095 GAP 8,08 AZP 91,62 TAL 347,40 TAp 153,67 RCA 147,31 APO 244,58 V2 25,£44

GP .71 ZAL 107.36 ZAP 155.38 ETS 176.97 ZAE 164.67 ETE 4.62 ZAC 91.08 ETC 255.85 CLP 155.37

OLA 22.90 RAL 168.71 RAO 8367.S VEL 11.580 PTH 2.03 VHP 5.442 DpA -3.19 RAp 182.05 ECC 1.2081

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH |NJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

2921,12 *28,27 90,68 28,52 88,38 16 20 7 2321,_ -28,20 82,01

5948,01 -8,07 137,72 23,02 82,78 11 30 59 5346,0 -!1,68 150,88

2803.14 -29,69 87,30 28,54 90,44 17 53 28 2003.1 -29,51 58.52

3755.22 -6,64 141,73 E2.31 60,79 12 31 36 3139,2 -10,49 155,07

2275,41 -33,78 42,48 26,30 95,58 19 31 31 1679,4 -32,64 $3,43

3835.72 -3.33 131.88 Z0.26 55.9G 13 2 54 3035.7 -7.77 125.59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ ,3572 TRA-1.6072 TC3 3,5049 BAU ,5955 _'tT 3799,7 SGR 171,7 SG3 874,8 ST 1021,S SR 182,5 88 757,0

ROE -.1009 RRA -.0205 RC3 -.0818 FAU .17766 flRT -.IS85 RRF .1064 flTF -.9459 CflT -.3078 CRS .OSSO CST .8106

FOE .0249 FRA 3.0349 FC-12.1037 8SP 13190 SG8 3603.8 923 .0443 R13 .9459 LSA 1216.8 NSA 402,_ $9A 18.1

BOE ,3712 lIRA 1,6073 BC3 3,5055 F_P 2784 SGI 3799,2 S¢_ 165,5 THA 179,59 EL1 1024,6 EL2 139,8 ALF 175,29

LAUNCM OATE NOV 13 1964 FLIGHT TINE 224.00 ARRIVAL DATE JUN 25 1965

HELIOCENTRIC C_IC

RL 146.02 LAL .00

RP 236.12 LAp .37

RC 194.988 GL 15.87

PLANETOCENTRIC CONIC

C3 12.402 VHL 3.522

LNCH AZMTH LNCH T1ME

90.00 15 24 43

90.00 10 27 1

100.00 17 5 57

100.00 11 30 28

110.00 18 48 25

110.00 12 2 50

OISTAI_E 526,688

LOt. 50,68 VL 33.374 GAL -2,41 AZL 88,34 H_k

LOP 217,90 VP 21,089 GAP 7,62 AZP 91,61 TAL

_P .78 ZAL 108.72 ZAP /154.50 ET$ 176.$8 ZAE

EARTH TO MARS

187.24 8NA 195.35 (CO .24588 INC 1.8550 vl 80.101

347.73 TAp 154.97 RCA 147.35 AR) 243.34 V2 £3.2?9

165,49 ETE 5,56 ZAC 91,18 ETC 255,84 CLP 154,51

DLA 23.20 RAL 186,10 RAD 6567,5 V(L t|,567 PTH 2,02 VHP 5,320 DPA -3,15

L-I TIM( INJ LAT INJ LONG INJ 27 ASC INJ A]_4TH INJ TIME PO CST TIM

2930.98 -28.25 91.40 27.60 88.02 18 13 34 2331.0

3925.77 -8.70 156,56 22,29 62,95 11 32 26 3525,8

2611.01 -29,89 67,89 27,63 90,13 17 47 28 2011,0

$720,96 -7,25 140,73 21,51 60,92 12 32 29 3121,0

2284.21 -33.81 42.85 27.41 95.36 15 25 _9 1854o2

$620.53 -3.91 131.06 19,45 56,01 13 2 50 3020.5

01FFERENTIAL CORRECTIONS

TOE .3380 TRA-1.5709 TC3 S,5992 BAU .3968

ROE -.0951 RRA -.0200 RC5 -.0486 FAU .18486

FOE .0666 FRA 3.0950 FC-12.9045 BSP 13202

BOE .3487 9RA 1,5711 9C3 3.5998 FSP 2933

RAP 192.18 ECC 1.2041

INJ 2 LAT INJ R LONG

-28.23 82.75

-12.88 149,89

-29.55 59.10

-11.07 134.05

-32.T0 33.79

-8.34 124.78

ORBIT DETI[RNINATION ACCURACY

ST 1000.3 89 151.9 66 T87.5

CRT-.4874 CR9 .1344 CST .7989

LSA 1200.8 NSA 412.8 $8A" 18.9

EL1 1003.1 [L2 132.8 ALF 175.95

MID-COURSE EXECUTION ACCURACY

SGT 3802.3 SGR 159.3 SGS 917,0

RRT -.1178 RRF ,0593 RTF -,9470

SGB 3805.6 RE3 .0528 R13 .9470

SGI 3802.4 882 158.2 THA 175.72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUMCH DATE NC)V 13 19_4

HEL|OCENTRIC C(SN1C

RL 148.02 LAL .00

RP 285.T? LAP .33

RC 187,18§ GL 15.89

PLAN(7OCENTRIC CONIC

C3 12.112 VHL 3.490

LNCH AZMTH LNCH TIME

90.00 15 18 21

90.00 10 28 20

100.00 16 58 I0

100.00 11 31 18

110.00 18 43 32

110.00 12 2 25

FLIGHT TIM( 226.00 ARRIVAL DATE JUN 27 1965

DISTANCE 532.276 EAHTH TO MARS

LOL S0.66 VL 33.345 GAL -2.33 AZL 86.36 HCA 168.22 SMA 194.79 ECC .24332 INC 1.6363 vl 30.101

LOP 218.86 VP 21.082 GAp 7.16 AZP 91,60 TAL 348.05 TAP 156.27 RCA 147.39 APO 242.18 V2 23.315

GP .87 ZAL 106.10 ZAp 155.62 ETS 176.77 ZA( 166.35 ETE 6.45 ZAC 91.28 (TC 255.84 CLP 153.63

DLA 23.46 RAL 165.48 RA0 6567.5 V(L 11.554 PTH 2.02 VHP 5.2010PA -3.14 RAP 192.31ECC 1.1993

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2939.71 -28.23 g2,0A 26.68 87,70 18 7 20 233g.7 -28.25 83.37

$907.01 -9.28 IS5.48 21.49 63.13 11 33 33 5307.0 -12.81 148.59

2817.67 -29.89 86.40 26.72 89.88 17 41 48 2017.9 -29.59 59.61

3704.08 -7.61 139.79 20.71 61.05 12 33 2 3104.1 -11.61 133.07

2266.21 -33.84 43.16 26.51 95.18 18 21 40 1688.2 -32.75 34.09

3606.50 -4.44 130.33 18.64 58.07 13 2 32 3006.5 -8.86 124.03

OIFFEREMTIAL CGRRECTIONS MID-COURSE EXECUTICN ACCURACY

TOE .3149 TRA-1.5345 TC3 3,8879 DAU .5972 SGT 3800.3 $G_ 147.S $83 981.2

ROE -.0858 RRA -,0Z01RC3 -.0327 FAU .19247 RRT -.0570 RflF -.0079 RTF -.9478

FOE .1118 FRA S.1535 FC-13.7S74 DSP 13219 _ 3803.1RZ3 .06ZO RI3 .9478

9OE .3264 I_RA 1.5348 BE3 3.6880 FSP 3086 SG1 SSDO.3 SG2 147.0 TH4 179.87

LAUNCH DATE NOV 181864 FLIGHT TINE 228.00

HELIOCENTRIC CONIC DISTANCE 535.$84

RL 148.O2 LAL .00 LOL 50.66 VL 33.317 GAL -2.23 AZL 88.38 HCA 189.19 S44A

MP 235.42 LAP .50 LOP 219.45 VP ZI.OT8 GAp 8.75 AZP 91.59 T/U. $48.$7 TAR

RC 199.372 GL 15.87 GAP .96 ZAL 105.48 ZAP 152.72 ET8 176.65 ZAI[ 167.242TE

PLAN(TOCENTRlC C_IC

CS 11.836 VHL 5.440 DLA 28.89 RkL 184.85 RAD 958T.3 V(L 11.$42 PTH 2.01VNP

LNCH AZ14TH LNCH TIN( L-I TIM( INJ LAT INJ LON9 INJ RT A$C INJ AZNTH INJ TIME

90.00 15 12 25 2946.81 -28.21 92.$9 25.73 87.48 18 1 32

90.00 10 29 21 3890.12 -9.7R 154.52 20.89 63.30 11 34 12

100.OO 18 52 46 2828,35 -29.89 88.61 25,79 89.9§ 17 36 29

100.00 11 31 41 3698.91 -8.$1 138.94 19.89 61,18 12 33 10

110.00 18 38 57 2291.15 -33.85 43.39 28.90 95.04 19 17 B

110.00 12 2 0 $593.68 -4.92 129.88 17.82 58.13 13 1 54

OIFFERENTIAL CalNECTION$ MID-COORS2 EXECUTICN ACCURACY

TOE .2984 TRA-I.4SS5 TCS 3.?700 BAU .5985 S6T 3?94.7 _ 134.2 593 1007.2

ROE -.0784 limA -.0209 RE3 -.0182 FAU .20028 RRT .Q_l)t W -.1084 RTF -.9486

FDE .1587 FMA 3,2187 FC-14.8493 BlIP 13_04 _ 3727.1RZ3 -.0751 R13 -.9488

80E .SOIl IRA 1.4984 lCS S.TTOO FDIP 3231 IGl 3794.7 8Gt 1_.2 THA .06

ORBIT DETERMINATION ACCURACY

ST 978.5 SR 141.4 SS 778.3

CRT -.4840 CRS .1804 CST .7846

LSA 1185.5 MSA 421.1 SSA 15.8

EL| _ _ 125.0 ALF 176.10

ARRIVAL DATE J UN 29 lgGS

EARTH TO MARS

194.26 ECC .24105 INC 1.6191 vl 30.101

157.56 RCA 147.43 APO 241.08 V2 23.351

7.55 ZAC 91.39 ETC 255.84 CLP 152.73

5.085 OPA -5.08 RAP 192.41 ECC 1.1948

I_ CST TIM INJ 2 LAT INJ 2 LC_MG

2346.9 -28.27 83.90

3290.1 -13.30 147.60

2023.4 -29.62 60.01

3088.9 -12.09 132.19

1691.1 -32.79 34.31

2993.9 -9.33 123.36

ORaIT DETERMINATION ACCURACY

ST 958.2 SR 131.0 88 790.7

CRT -.4392 CRS .2279 CST .7715

LSA 1172.6 MSA 430.6 sSA 14.5

ELl 959.9 EL2 117.5 ALF 178.51

LAUNCH DATE NOV 13 1944

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RP 235.09 LAP .27

RC 201,544 EL 15.80

PLAMETQCEMTRIC CONIC

C3 11.57S VHL 5.402

LNCH AZMTH LNCH TIME

90.00 15 7 8

90.DO 10 29 35

1OO.00 19 47 54

100.00 11 31 29

ttO.O0 18 34 45

110.00 12 1 7

FLI£HT TIME 250.00 ARRIVAL DATE JUL 1 1965

DISTANCE 539.509 EARTH TO MARS

LOL 50.66 VL 33.290 GAL -2.18 AZL 88.40 HCA 170.17 SMA 195.75 ECC .23689 INC 1.5g56 vl 30.101

LOP 220.83 VP 21.076 GAp 8,33 AZP 91.37 TAL 348.67 TAp 158.85 RCA 147.46 APO 240.04 v2 23. 387

GP 1.08 ZAL 104.88 ZAp 151.78 ETS 178.49 ZAE 188.16 (TE 8,93 ZAC 91.52 ETC 255.84 CLP 151.80

OLA 23.87 RAL 184.21 MAD 6567.4 V[L 11.531PTH 2.01VHp 4.$72 OPA -2.99 RAP 192.51ECC 1.1905

L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZI4TH IRJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2951.91 -28.19 92.93 24.80 87.25 15 56 18 2351.9 -28.28 84.26

3875.72 -10.23 153.69 19.88 63.45 11 34 11 $275.7 -13.72 146.74

2824.93 -29.3_ 89.07 24.88 89.51 17 31 41 2026.9 -29.84 60.28

$975.R4 -8.?3 136.21 19.06 81.30 12 32 44 3075.9 -12.50 131.45

2292.94 -53.$8 43.30 24.87 94.97 19 12 57 1692.6 -32.80 34.42

$562.99 -5.33 12_lL*Og 18.98 58.19 13 0 50 2983.0 -9.74 122.77

DIFFERENTIAL C_RMECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2782 TRA-1,4827 TCS 3.0452 BAU .5950 8GT 3794.4 _ 127.Z SG3 1055.5 ST 937.5 SR 120.8 85 802.8

ROE _.OTIs RRA -.0225 RCS ,0108 FAU .20857 RRT .lSS0 RRF -.2359 RTF -.9492 CRT -.4090 CRS .2759 CST .7611

FOE .1971 FRA 5.2784 FC-15.8017 BSP 13218 S_ 3798.S R23 -.0818 R13 -.R492 LSA 1160.4 MSA 437.2 SSA 13.3

BiDE .2872 BItA 1.4¢_9 BE8 $.1452 FWe 3424 $81 3T84.5 SGE 123.7 THA .29 EL1 938.8 EL2 110.0 ALF 176.94

LAUNCH OATE 140V 13 lil4 FLIGHT TINE 232.00 ARRIVAL DATE JUL 3 1965

HELI(_ENTRIC C_IC DISTANCE 543.151 EARTH TO MARS

RL 148.01 LAL .DO LOL 50.88 VL 33,264 GAL -2.|0 AZL 88.48 HCA 171.16 8MA 193,27 ECC .23884 INC 1.5862 vl 30.101

Re 284.71 LAP .24 LOP 221.81VP 21.077 GAp 5.91AZIP 91.55 TAt. 348.97 TAp 160,13 RCA 147.50 APO 239.04 v2 23.424

RC 203.899 GL 15.87 GAP 1.28 ZAL 104,30 ZAp 150.83 ETS t79.31 zA( 169,10 ETE " 10,73 ZAC 91.87 ETC 255.84 CLP 150.85

PLAN(TOCENTRIC CONIC

C3 11.521VHL 5.365 OLA 23.99 RAL IS3.58 RAO 6587.4 VI[L 11.520 PTM 2.01VHp 4.362 DPA -2.87 RAp 192.60 E_C 1.1863

LNCH AZMTN LNCH 1114[ L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 2 38 2955.87 -28.19 93.07 28.83 87.18 15 51 S2 2358.9 -28.28 84.41

90.00 10 ZS 51 $864.91 -10.57 153.05 18.98 63.58 11 38 18 3264.6 -14.04 146.08

100.00 16 43 44 2927.90 -_9.99 89.15 23,89 89.47 17 27 32 2027,9 -L_;6_lr 110".55

1OO.OO 11 SO 26 3865.81 -9.06 157.64 18.18 61.39 It $1 32 $065.8 -12,81 130.86

110.00 18 31 2 2292.20 -33.86 43.47 23.70 94.99 19 9 14 1892.2 -32.80 $4.$9

110.00 11 59 38 3574.27 -5.68 128.83 16.11 56.23 12 59 12 2974.3 -10.06 122.30

DIFFERENTIAL CORR(CTIOI8 MID-CouRsE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( .2852 TRA-1,4231 TCS 5.9283 9AU .5943 S9T 3771.0 SGR 122.2 SG3 1108.S ST 918.4 SIR 110.7 SS 811.1

RD( -.0945 RRA -.0246 RC3 .0409 FAU .2|?$2 RRT .3142 RRF -.4058 RTF -,9498 CRT -.3?96 CRS .3191CST ,7523

FOE .2262 FRA 3.3501 FC-16.$418 08P 15110 sr_ 3773.0 R23 -.1128 R13 -.9498 LSA 1148.4 MSA 441.1 SSA 12.2

BOE .2730 DRA 1.4235 6CS 3.9285 FSP 35S5 $81 377|.2 SG2 116.0 THA .58 EL1 919.4 EL2 102.5 ALF 177.35

t010



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 13 1964

HEL|OC(HTRIC CONIC

RL 148.02 LAL .90 LOt.

RP 234.35 LAp .21 LOP 222.80 VP 21.079 GAP 5.S0 AZF 91.52 TAL 349.26 TAp 161.41 RCA 147.§3 APO 23R.10 V2 23.461

tic 205.837 GL 15.47 GP 1.42 ZAL 103.73 ZAP 149.94 ETS 176.07 ZAE 170.05 ETE 13.12 ZAC 91.85 ETC 255.84 CLP 149.87

PLANETOCENTRIC CONIC

C3 11.077 VHL 3.328 OLA 24.03 RAL 182.88 RAD 858?.4 V(L 11.S09 PTH 2.00 VHP 4.754 OPA -2.70 RAp 192,88 ECC 1.1823

LNCH AZHTH LNCH TIHE L-I TIME INJ LAT INJ L_NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LO4kIG

gO.D0 14 $9 19 2951.53 -2R.20 92.90 22.82 87.26 IS 48 31 2351.5 -28.28 84.24

go.o0 10 26 47 3837,93 -10.77 152.88 18.05 63.65 11 31 5 3257.9 -14.23 148.69

100.00 16 40 St 2623.23 -29.69 68.98 22.67 89.58 17 24 18 2025.2 -29.63 60.15

100.00 11 28 18 3459.46 -9.87 137.28 17.25 61.45 12 29 15 3059.5 -13.01 130.49

110.00 18 27 $8 2289.09 -33.94 43.22 22.68 95.14 19 6 7 1689.1 -32.76 34.15

110.00 11 ST 16 3368.40 -5.88 128.32 15.19 56.27 12 $6 47 2968.4 -10.28 121.99

FLIGHT TIM( 234.00 ARRIVAL DATE JUL 5 1965

DISTANCE 546.809 EARTH TO MARS

50.66 VL 33.240 GAL -2.04 AZL 88.47 HCA 172.14 SMA 192.81 ECC .23488 INC 1.$308 VI 30.101

OIFFERENT|AL C_RECTION9 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

TD( .2503 TRA-l.3874 TC3 3.9859 BAU .3901 SGT 3749.3 SGR 124.8 SG3 1158.7 ST 898.6,_SR 101.1 S$ 823.3

RDE -.0580 RRA -.0292 Re3 .0?90 FAU .22634 RRT .5032 RRF -.�QoS RTF -.9501 CRT -.3348 CRS .3772 CST .7432

FDE .2833 FRA 3.3990 FC-17.6905 08P 13092 _ 3731.4 R23 -.1412 RI3 -.9502 LSA 1138.7 MSA 446.3 SSA 11.0

ROE .2571BRA 1.3977 6C3 3.9947 FSP 3780 $61 3749.6 SG2 107.8 THA .96 ELI 899.4 EL2 95.2 ALF 177.82

LAONCH DATE NOV 13 1984 FLIGHT TIME 236.00 ARRIVAL DATE JUL T 1965

HELIOCENTRIC CCNIC DISTANCE 350.484 EARTH TO NARS

RL 148.02 LAL .O0 lot. 30.66 Vt. 33.217 GAL -1.97 AZL 68.52 HCA 173.13 SHA 192.38 ECC .23301 INC 1.4629 vl 30.101

RP 238.98 LAP .18 LOP 223.79 VP 21.064 GAP 5.10 AZP 9|.47 TAL 349.55 TAP 162.68 RCA 147.56 APO 237.21 V2 23.498

RC 207.938 GL 15.14 GP 1.66 zAL 103.t9 zAP 148.82 (T9 175.77 ZAE 171.01 ST( 16.42 ZAC 92.09 ETC 255.83 CLP 148.86

PLANETOCENTRIC CONIC

C3 10.837 VHL 3.292 DLA 23.98 RAL 162.17 RAO 6517.4 M(L 11.499 PTH 2.00 VHp 4.649 OPA -2.47 RAp 192.76 ECC 1.1784

LNCH AZI4TH LNCH TIM( L-I TIM( INJ LAT INJ I.CI4G INJ RT ASC INJ A_4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 5T 37 2R43.11 -28.22 92.H 21.74 67.57 15 46 40 2343.1 -28.28 83.62

90.00 10 22 49 3957.39 -10.TR 159.63 17.02 93.66 11 97 7 3257.4 -14.24 145.65

100.00 18 39 38 2617.41 -ZlI.R9 RS.3T 21.78 88.8R 17 22 18 2017.4 -29.$9 59.57

100.00 11 24 29 3958.32 -8.31 137.22 |6.94 81.46 12 23 28 3058.3 -13.05 130.43

110.00 18 25 49 2282.09 -33.80 42.98 21.37 85.45 19 3 51 1882.1 -32.87 33.63

110.00 11 33 48 3566.41 -5.98 128.29 14.20 58.2R 12 53 15 2969.4 -10.38 121.88

DIFFERENTIAL C.CRRECTION9 ORBIT OETERtlINATION ACCURACY

TOE ,2458 TRA-1,3443 TC3 4,0¢i31BAu ,3883 97 6RE,7 8R 91,8 SS 923,7

ROE -,0518 RRA -,0383 RC3 ,I882 FAU ,23881 CRT -,2908 CR9 ,4244 CST ,7397

FOE .2884 FRA 3.4344 FC-19.8017 B2P 128S5 LSA 1129.5 M�A 448.R 99A 9.9

602 .2510 BRA 1.3447 |C3 4.0072 FRP 3830 ILl 8R$.1 EL2 $7.9 ALF 178.25

MID-COURSE EXECUTION ACCURACY

SET 3?80,4 _ 139,0 SG3 1215,4

RRT ,6788 RRI r -,7750 RTF -,9509

37_1,0 R25 -.1792 R13 -,9507

IIGI I?ll.I SGZ 102.1 THA 1,45

LAUNCH OATS NOV 13 1964 FLIGHT TIM( 235.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CONIC

RL 146.02 LAL .DO

RP 833.SZ LAp .15

RC 210.080 _L 14.65

PLANETOCENTRIC CONIC

CS 10.$96 VHL 3.288

LNCH AZHTH LNCH TIME

90.00 14 58 12

90.00 10 IS 9

100.00 16 38 39

100.00 11 18 t3

110.00 18 24 SG

110.OO 11 49 34

DISTANCE 554,173 EARTH TO MARS

LOt. 50,66 VL 33,185 GAL -1,91 AZL 88,58 HCA 174,12 SHA 191,97 ECC ,23125 INC 1,4202 Vl 30,101

LOP 224.78 VP 21.091 GAP 4.70 AZIP 91.42 TAL 349.82 TAp 163.94 RCA 147.58 APO 236.36 V2 23.536

GP 1.98 ZAL 102.96 ZAP 147.76 (TS 175.3? ZN[ 171.93 ETE 21.12 ZAC 92.39 ETC 255.93 CLP 147.92

DLA 23.72 RAL 191.41 flAD 9597.4 VEb 11.468 PTH 2.00 VHP 4.547 DpA -2.19 RAP 192.85 ECC 1.1744

L-| TIN( INJ LAT INJ LONG |NJ RT _8C INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2925.92 -28.26 91.02 20.55 88.20 15 49 58 2325.8 -29.21 82.38

3665.59 -10.54 153.10 15.85 63.57 11 20 33 3265.6 -14.01 146.14

2602.01 -29.89 67.22 20.58 80.49 17 22 0 2002.0 °29.50 58.44

5664.63 -9.10 137.36 15.09 61.40 12 19 28 3094.6 *12.85 130.79

2869.44 -33.71 41.71 20.32 96.05 19 2 45 1669.4 -32.51 32.68

3899.89 -5.82 128.40 13.09 56.29 12 48 4 2970.0 -10.22 122.07

DIFFERENTIAL CCRRECTION3

TOE .2379 TRA-I.3OS9 TC3 4.1191 RAU .5843

ROE -.0483 RRA -.0408 RC$ .1970 FAU .249S9

F02 ,2979 FRA 3,4R20 FC-_O,|40? BRP 12732

BIDE .2422 BRA 1.$064 BC3 4.1238 FRP 4120

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3697.3 SGR 170.2 SG3 1272.7 ST 865.4 SR 83.2 SS $25.1

RRT .8087 RRF -.8955 flTF -.9507 CRT -.2132 CRS .4942 CST .7409

3701.2 R23 -.2186 R13 -.8309 LSA 1115.0 MSA 437.5 SSA 8.0

SGI 3889.0 SGZ 100.5 THA Z.13 EL1 865.6 EL2 81.3 ALF 176.82

LAUNCH DATE NOV 13 1994 FLIGHT TIME 240.00 ARRIVAL DATE JUt. 11 1985

HELIOCENTRIC CONIC

RL 148.02 LAL .00 L(;:L 50.69 VL

RP 233.25 LAP .11 LOP 225.77 VP

RC 212.144 _ 13.89 r,,P 2.44 ZN.. 100.17 ZAP 1441.67 ETS

PLANETOCENTRIC CONIC

C3 10.352 VHL 3.217 DLA 23.23 RAt. 180.53 RAD 9367.4 VEL

LNCH AZHTN LNCN TIN( L-I TiME INJ LAT

90.00 15 2 S _995.20 -28.31

90.00 10 S 20 3888.71 -8.90

100.00 IS 41 25 2575.02 -29.86

100.00 11 8 43 3982.12 -9.53

110.00 19 25 59 2247.66 -53.55

110.OO 11 40 38 3582,03 -5,37

DIFFERENTIAL C_RRECTION3

TOE .2337 TRA-1.2T09 TC3 4.1547 RAU .5764

ROE -.0390 RRA -.0523 RC8 .2827 FAU .25614

FOE .2500 FRA 3.5365 FC-21.4204 DSP 12718

002 .2369 BRA 1.2720 BC3 4.1650 FSP 4347

DISTANCE 557,878 EARTH TO MARS

33.t73 6AL -I,85 AZL. 88,67 HCA 173,12 SHA 191,36 ECC .22954 1142; 1,3332 Vl 30,101

21.100 GAP 4.31 AZP 91.33 TAL 550.08 TAp 165.20 RCA 147.61APO 235.58 VZ 23.$74

174,80 zA4[ 172.73 (TE 96.05 ZAC 92.82 ETC 255.93 CLP 148.75

11.478 PTH 2.00 VHP 4.448 DpA -1.71 RAP 192.97 (CC 1.1704

INJ LONG |NJ RT _ INJ AZMTH |NJ T|ME PO CST T_M |NJ Z LAT |NJ 2 LONG

80.78 18.17 R9.32 15 SO 22 2295.2 -28.10 90.12

154.32 14.43 63.53 11 10 7 3289.7 -13.40 147.39

65.21 19.15 81.34 17 24 20 1875.0 -29.32 33.45

138.56 13.72 61.E4 12 10 5 3082.1 -12.30 151.80

40.05 18.83 97.00 19 3 26 1647.9 -32.E1 31.07

129.04 11.79 56.19 12 40 20 2982.0 -g.T7 121.71

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3658,8 SGR 224.9 SG3 1330.6 ST 851,8 SR 79.0 $3 824.1

RRT ,8801RRF -,9591RTF -,9503 CRT -,0989 CRS ,5RT2 CST ,T488

3985.7 R23 -.2570 R13 -.9507 LSA 1108.4 MSA 49t.3 $6A T.S

SGI 3664.2 SG2 106.6 THA 3.10 ELI 851.8 EL2 75.7 ALF 179.52
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE NOV 13 1964

HELIOCENIR|C CONIC

RL 146.02 LAL .DO

RP ZSZ,86 LAP .08

RC 214.210 GL 12.64

PLANETOCENTRIC CONIC

C3 10.0R8 VHL 3.17S

LNCM AZMTN LNCH T|ME

RO.0O 15 11 5

90.00 9 47 59

100.00 16 48 33

100.00 10 55 15

110.00 18 30 ?

110.00 11 28 9

FLIGHT TIME 242.00 ARRIVAL DATE JUL 15 1965

DISTANCE 591.599 EARTH TO MARS

LOL 50.66 VL 33.155 GAL -1.79 AZL 88.80 MCA 176.11 SMA 191.21 ECC .22793 INC 1.1967 Vl 50.101

LOP 226.77 VP 21.111 GAP 3.92 AZP 91.20 TAL 550.54 TAp 166.45 RCA 147.65 APO 256.60 V2 25.612

GP 5.14 ZAL 101.70 ZAP 145.51 ET8 173.94 ZAE 175.53 ETE 39.43 ZAC 95.47 ETC 255.82 CLP 145.64

DLA 22.29 RAL 159.50 RAO 8587.4 VEL 11.466 pTH 1.99 VHP 4.554 OpA -1.03 RAP 195.15 ECC 1.1660

L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZ14TH |NJ TIME PC) CST TIM |NJ 2 LAT INJ 2 LONG

2943.21 -28.29 84198 17.40 91.25 15 59 28 2245.Z -27.82 76.35

3928.34 -8.62 156.71 12.66 62.92 10 55 27 5528.5 -12.18 149.84

2528.95 -29.72 61.80 17.33 93.33 17 30 42 1929.0 -28.94 53.08

3717.83 -7.35 140.56 11.98 60.94 11 55 10 3117.8 -11.17 133.85

2211.18 -33.21 37.23 16.91 98.63 19 6 58 1611.2 -31.66 26.35

3608.57 -4.37 130.42 10.15 56.06 12 29 18 3008.4 -8.79 124.13

DIFFERENTIAL C_RRECTIONS

TDE .2888 TRA-1.2024 TC3 4.5206 9AU .5858

RDE -.0308 RRA -.0689 RC5 .4440 FAU .26953

FOE .0974 FRA 3.4887 FC-25.1298 9SP 11921

BDE .2708 BRA 1.2044 BC5 4.3435 FSP 4413

LAUNCH DATE NOV 15 1964

HELIOCENTRIC C(_41C

RL 148.02 LAL .00

RP 232.51 LAP .05

RC 216.258 GL 10.40

PLANETOCENTRIC CONIC

C5 9.788 VML 5.128

LNCH AZMTH LMCH T|ME

gO.D0 15 28 51

90.00 9 18 55

100.00 17 3

100.00 10 28 56

110.00 18 40 5

110.00 11 6 51

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3641.8 8_ 317.2 SG3 1399.0 ST 858.2 SR 68.9 SS 788.0

RRT .9193 RRF -.9985 RTF -.R528 CRT .0580 CRS .8828 CST .T709

SGB 3655,5 R23 -.2784 R13 -.9536 LSA 1097,2 MSA 597.9 SSA 6.6

$61 3653.4 SG2 124.4 THA 4.58 EL1 858.2 EL2 68.8 ALF .18

FLIGHT TIN( 244.00 ARRIVAL DATE JUL 15 1965

DISTANCE 565.331 EARTH TO MARS

LC4. 50.86 VL 33.134 GAL -1.74 AZL 99.02 HCA 177.12 SMA 190.86 ECC .22640 INC .9850 vl 30.101

LOP 227.77 VP 21.124 GAP 3.55 AZP 90.98 TAL 350.58 TAP 167.69 RCA 147.85 APO 234.08 V2 25.650

r_P 4.32 ZAL 101.29 zAP 144.27 (T8 172.49 2N[ 173.29 ETE 55.15 ZAC 94.60 ETC 255.80 CLP 144.49

DLA 20.40 RAL 158.08 RAiD 6587.4 VEL 11.458 PTH 1.99 VHp 4.288 OPA .11 RAp 193.51

L-I TIN( INJ LAT INJ I._NG INJ RT ASC INJ AZHTH ZNJ TINS PO CST TIM INJ 2 LAT

2752.25 -27.99 78.35 14,94 94.54 16 14 43 2152.3 -27.06

4007.27 -6.14 181.19 10.19 62.50 10 25 42 3407.3 -9.81

2447.09 -L_).2S 55.76 14.70 96.48 17 44 16 1847.1 -26.04

3787.66 -5.05 144.44 9.56 80.49 11 30 5 3187.7 -8.92

2144.87 -52.42 32.22 14.11 101.49 19 15 50 1544.9 -30.49

386R.&4 -2.$0 135.27 7.88 55.98 12 T 54 5062.8 -6,76

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .2649 TRA-1.1878 TO3 4.2803 BAU .5888 SGT $587.8 M,R 474.3 SG3 1443.2

ROE -.0218 RRA -.1020 RC$ .6850 FAU .27375 RRT .9399 RRF -.9999 RTF -.9514

FOE .0169 FRA 3.5998 FC-24.2138 9SIP 12512 SGB 3598.9 R23 -.L_958 R13 -.9531

BDE .2658 8RA 1.1922 BC5 4.$150 F9P 4895 $4;1 3595.2 SG2 164.5 THA 7.12

ECC 1.1611

INJ 2 LONG

69.80

154.42

47.16

137.81

23.53

127.02

ORBIT DETERMINATION ACCURACY

ST 852.5 $R 75.0 SS 795.6

CRT .$737 CRS .8448 CST .R101

LSA 1110.4 MSA 562.8 SSA 5.3

EL1 852.8 EL2 67.7 ALF 1.85

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 148.02 LAL .OO

RP 232.14 LAP .02

RC 218.287 GL 5.51

PLANETOCENTRIC CONIC

C3 9.4S7 VHL 3.072

LNCH AZMTH L_H TIME

9D.OO 16 4 47

90.00 8 25 54

100.00 17 55 3

100.00 9 58 19

110.00 19 3 5

110.00 10 24 46

50.66 VL

FLIGHT 1114( 246.00 ARRIVAL DATE JUL 17 19E5

DISTANCE 569.076 EARTH

33.116 GAL -1.88 AZL 89.49 HCA 178.12 SMA 190.55 ECC .22495 INCLOL

LOP 228.78 VP 21.139 GAP 3.17 AZP 90.51 TAL 350.81 TAp 168.93 RCA 147.67 APO 235.39

GP 6.79 ZAL 100.93 ZAP 142.79 ETS 189.54 ZAE 171.97 ETE 70.42 ZAC 96.93 ETC 255.74

TO MARS

.4781 vl $0.101

V2 23.689

CLP 145.29

DLA 19.03 RAL 155.69 RAO 6597.3 VEL 11.438 PTH 1.98 VMP 4.195 DPA 2.41 RAP 194.54 ECC 1.1553

L-I TIME INi LAT INJ LONG INJ RT ASC lNJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2573.66 -28.35 65.54 10.30 100.75 16 47 41 1973.7 -24.$0 57.31

4171.52 -.88 170.39 6.28 61.70 9 33 25 3571.5 -4.66 165.75

2282.56 -27.40 43.89 10.06 102.45 18 13 6 1682.6 -25.40 35.66

3957.85 .05 152.70 5.77 60.11 10 41 57 3337.9 -5.93 146.17

2007.10 -30.10 22.16 9.24 107.03 19 38 33 1407.1 -27.47 13.95

3788.08 2.42 139.70 4.29 55.89 11 2T 52 $186.1 -2.07 153.50

DIFFERENTIAL CORRECTIONS

TOE .5645 11tA-1.1085 TC5 4.4494 9AU .5829

ROE .0196 RflA -.1525 RC5 1.2447 FAU .29048

FOE -.7151 FRA 5.2616 FC-28.8452 BSP 11868

ROE .3659 BRA 1.1189 9C3 4.6203 FSP 4692

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3544.4 ST_R 820.8 S;3 1520.8 ST 940.9 SIR 98.7 SS 858.5

RRT .9460 RRF -.9995 RTF -.9501 CRT .9049 CRS .9768 CST .9731

SG8 3638.2 R23 -._958 fl13 -.9548 LSA 1268.6 MSA [50.4 SSA 7.8

$61 3628.9 ST_ 260.0 THA 12.42 EL1 945.2 EL2 41.8 ALF 5.44

FLIGHT TIN( 248.00 ARRIVAL DATE JUL 19 1965

EARTH TO MARS

INC .7116 V1 50.101

APO 232.74 V2 23.728

(TC 255.38 CLP 141.88

RAP 197.25 ECC 1.1575

INJ Z LAT INJ 2 LONG

-12.5A 25.59

11.41 192.52

-13.18 5.92

12.02 172.77

-14.79 348.80

15.65 155.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4373.5 SGR 2576.8 SG3 2032.6 ST 2039.1 Sit 1000.2 SS 3385.7

flRT .9662 RRF-I.090G RTF -.9647 CRT .9884 CRS 1.0000 CST .9875

368 5076.2 R23 -.1989 R13 -.9900 LSA 4050.9 MSA 2?7.9 SSA 1.4

SG1 5043.3 $GZ 576.5 THA 50.08 EL1 2267.1 EL2 136.6 ALF 25.97

LAUNCH OAT( NOV 15 1964

HELIOCENTRIC CONIC

RL 148.02 LAL .00

RP 231.76 LAp -.02

RC 220.299 GL -11.15

PLAN(TOCENTRIC CONIC

C3 9.569 VHL 3.095

LNCH AZNTH LNCH TIME

90.00 17 43 11

90.00 5 54 16

100.00 19 4 49

100.00 7 15 19

110.00 20 13 42

110.00 8 22 54

DISTANCE 572.835

LOL 50.88 VL 33.098 GAL -1.84 AZL 91.04 HCA 179.13 SMA 190.22 ECC .22357

LOP 229.76 VP 21.158 GAP 2.81 AZP 89.96 TAL 551.03 TAp 170.16 flCA 147.69

GP 14.59 ZAL 109.31 ZAP 139.58 ETS 160.68 zA( 164.20 ETE 64.58 ZAC 104.48

OLA .62 RAt. 149.26 RAD 6567.3 V(L 11.444 pTH 1.99 VHP 4.225 DPA 9.70

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIM( PO CST TIM

2072.55 -15.88 52.67 360.00 113.75 18 17 43 1472.4

4678.24 14.82 199.38 359.82 65.59 7 12 14 4078.2

1809.05 -16.68 12.93 359.62 115.17 19 34 ST 1209.0

4416.77 15.62 179.71 359.44 64.19 8 28 56 3816.8

1593.38 -18.82 355.41 35A.47 119.08 20 40 1G 993.4

4205.21 17.74 162.49 358.27 60.29 9 33 0 3605.2

DIFFERENTIAL CORRECT|ONS

TOE 1.0854 TRA -.6206 TC3 6.0001 BAU .9112

ROE .5585 RRA -.0550 RC3 3.8592 FAU .58679

FOE-4.9679 FRA .2044 FC-34.9958 BSP 1955

ROE 1.2098 8RA .6214 BC3 7.1252 FSP -144
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 13 1964

H(LIOC(NTRIC CONIC

RL 148.02 LAL .0O

RP 231.01 LAp -.O8

RC 224.266 GL 38.33

PLAN(TOCENTRIC C(_llC

C3 13.913 VHL 3.730

LNCH AZMTH LNCH TIME

25.68 12 24 39

25.88 3 $3 33

33.88 11 55 18

55.88 3 10 38

43.88 11 3 4

45.88 6 57 45

FLIGHT TILE[ 252.00

DISTANCE 560.393

LOt. SO.SS VL 33.066 GAL -1.55 AZL 85.g7 HCA 161.15 SMA

LOP 231.81 VP 21.194 GAP 2.09 AZP 94.05 TAL 351.43 TAp

GP -11.65 ZAL 97.74 ZAp 136.12 ETS 191.81 ZN[ 169.41 ETE

ARRIVAL DATE JUL 23 1965

EARTH TO MARS

189.64 ECC .22103 INC 4.0218 vl 30.101

172.59 RCA 147,72 APO 231.55 v2 23.807

259,95 ZAC 78.80 ETC 255.59 CLP 139.48

DLA 46.43 RAL 171.25 RAD 6567.5 VEL 11.632 PTH 2.04 VHP

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME

3758.45 -67.38 163.23 57.75 87.75 13 27 17

4683.74 -11.48 241.24 12.35 23.09 3 14 59

3807.65 -58.24 167.99 55.35 78.57 12 58 45

4754.99 -15.78 230.85 20.73 32.42 6 29 53

3915.39 -47.32 174.86 50.06 66.79 12 10 20

4526.34 -22.77 214.46 30.23 43.27 8 13 tO

DIFFERENTIAL CCMRECTION9

TOE -.0225 TRA-t.0709 TC3 2.8288 BAU .8249

ROE .2655 RflA .4388 RC3-1.8130 FAU ,33302

FDE 3.1861FRA 4.6789 FC-20.7218 BSP E1436

BOE .2664 6RA 1.1575 BC3 3.5595 FSF 4849

MID-COURW[ EXECUTION ACCURACy

SGT 3184.9 SGR 1719.5 SG3 1665.6

RRT -.9502 RRF .9994 RTF -.9590

S6B 3619.3 R23 -.2779 R13 .9606

SGt 3587.9 SG2 475.5 THA 152.32

3.993 DpA -14.01 RAp 185.89 ECC 1.2290

PO CST TIN INJ 2 LAT INJ 2 LONG

5158.4 -66.38 143.34

4283.7 -18.82 238.35

3207.7 -58.92 153.08

4135.0 -22.46 226.$4

3313.4 -49.65 163.71

3926.3 -28.47 208.65

ORBIT DETERMINATION ACCURACY

ST 719.6 SR 504.0 SS 2010.1

CRT -,6252 CRS -.9985 CST .5815

LSA 2117.8 MSA 572.1 SSA .9

ELI 805.1 EL2 351.5 ALF 150.10

LAUNCH OAT( NOV IS lS)64

HELIOCENTRIC _lC

RL 148.02 LAL .00

RP 230.62 LAp -.11

RC 226.222 GL 30.57

PLAN(TOCENTR|C CONIC

C3 11.622 VHL 3.409

LNCN AZNTH LNCH TIM_

61.04 9 36 43

118.96 16 10 42

61.04 9 56 45

118.96 16 10 42

81.04 9 36 43

118.93 16 10 42

DIFFERENTIAL CORRECTIONS

TOE -.0286 TRA-1.0601TC5 5.1253 BAU .5183

ROE .1370 RRA" .2542 RC3-1,1737 FAU .33990

FOE 2.9014 FRA 4.8R12 FC-23.2452 Blip 11577

8DE .1399 DRA 1.0t)01BC3 3.3349 F9P 8025

PLIGHT TIRE 254.00

DISTANCE $84.191

LOt. 30.86 VL 35.051GAL -1.51 AZL 66.99 HCA 182.17 SHA

LOP 252.82 VP 21.218 6AP 1,74 AZP 93.01TAL 3§|.82 TAp

GP -8.41 ZAL 98.07 ZAP E5T.89 ETS 183.98 zAE 174.04 ETE

DLA 39.82 RAL 183.56 RAD 6S87.4 V1EL 11.333 PTH 2.01VHp 3.846 DpA -9.18 RAp 188.00 ECC 1.1913

L-| TIN( INJ LAT INJ I._NG |NJ RT A$C ZNJ AZHTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

4030.61 -50.79 173.98 29.54 63.72 10 43 34 3430.6 -34.05 167.73

2798.77 -30.78 82.55 29.53 63.71 t9 57 21 2198.8 -34.04 74.11

4050.61 -30.79 175.98 29.34 _3.7Z 10 43 34 3430.6 -34.03 167.73

2798.77 -30.78 82.35 29.53 65.71 16 57 21 2198.8 -54.04 74.11

4030.8E -30.79 175.98 29.34 63.72 10 43 54 3430.6 -34.05 167.73

2798.77 -50.79 82.35 29,53 63.71 16 57 21 2198.8 -$4.04 74.11

M|D-COUflW[ (XI[CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3144.5 _ |000.5 SG3 1799,9 ST 698.5 SR 285.1 Ss 1948.2

RflT -.D9301_F .9988 RTF -.9400 CRT -.6430 CRS -.9990 CST .6084

3899.9 fl23 -.3142 fl13 .9489 LSA 2016.2 MSA 540.6 SSA 1.7

SGI 3207.11_ 290.t THA 165.00 ELl 724.5 EL2 210.5 ALF 133.90

ARRIVAL DATE JUL 25 1965

EARTH TO MARS

189.37 ECC .21986 INC 3.0077 Vl 30.101

173.79 RCA 147.74 APO 231.01 V2 23.847

239.56 ZAC 83.89 ETC 255.79 CLP 138.29

LAUNCH DATE NOV 13 1964 FLIGHT T|NE 256.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC CONIC

RL 148.02 LAL .00

RP 230.24 LAp -.15

RC 228.159 GL 27.43

PLANETOCENTR1C CONIC

C3 10.886 VHL S.299

LNCH AZNTH LNCH YII4E

63.20 9 46 $4

!14.80 15 41 29

63.20 9 48 34

114.80 15 41 29

GS.2O 9 48 34

114.80 15 41 29

DISTANCE 588.004 EARTH TO MARS

LOt. 50.63 VL 33.037 GAL -1.47 AZL 87.36 HCA 183.19 SRA 109.12 ECC .21875 INC 2.6387 vl 30.101

LOP 233.64 Vp 21.239 SAP 1.40 AZP 92.63 TAL 551.80 TAp 174.99 RCA 147.75 Apo 230.49 V2 23.887

GP -4.47 ZAL 97.95 ZkP 156.78 [T8 183.32 ZN[ 174.56 [TE 215.53 ZAC 85.70 ETC 255.83 CLP 156.96

OLA _8.95 RAL 163.38 RAG 6587.4 VEL 11.501 PTH 2.00 VHP 3.754 OPA -7.29 NAP 188.54 ECC 1.1792

L-I TIN( |NJ LAT INJ LONG INJ RT AMC INJ AZl4TH INJ TIME leo CST TIM INJ 2 LAT INJ 2 LONG

3957.72 -29.23 169.12 25.34 66.51 10 54 32 3357.7 -32.16 IS0.88

2844.62 -29.22 85.29 25.34 66.29 16 26 53 2244.6 -32.15 77.05

3957.72 -29.23 169.12 25.34 66.31 10 54 52 3357.7 -32.16 160.88

2844.62 -29.22 65.29 25.34 66.29 16 28 53 2244.6 -32.15 77.05

3957.72 -29.23 169.12 25.34 66.31 10 54 32 3357.7 -32.16 160.88

2844.62 -29.22 85.29 25.34 66.29 16 28 53 2244.6 -32.15 77.05

DIFFEREMT1AL C(_RRECTION$

TOE .0130 TRA-t.OOlO TC3 3.2547 BAU .4913

ROE .0932 RRA .1628 RC3 -.8970 _AU .35384

FDE 2.S650 FRA 4.8924 FC-28.1242 9SP 10747

8DE .0961 BRA 1.0176 BC3 3.3761 F_P 837?

LAUNCH DATE NOV 13 1964

HELIOCENTRIC C_NIC

RL 148.02 LAL .GO

RP 229.86 LAP -.18

RC 230.076 GL 25.77

PLAN(TOCENTRIC CC)NZC

C3 10.497 VHL 3.240

LNCH AZIATH LNCH TIN(

67.47 9 55 56

112.33 15 24 14

67.47 9 35 36

112.33 15 24 14

67.47 9 55 36

112.53 15 24 14

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3037.0 SGR TSE.7 SG3 1890.7 ST 656.1SR 204.6 SS 1631.8

RRT -.9329 RRF .9975 RTF -.9400 CflT -.5596 CRS -.9997 CST .5430

SG8 3143.3 fl23 -.3209 R15 .9452 LSA 1880.5 MSA 540.0 SSA 2.6

SGI 3135,9 962 216.4 THA 167.09 EL1 666.7 EL2 166.8 ALF 169.43

PLIGHT TIME 239.00 ARRIVAL OATE JUL 29 1965

DISTANCE 591.822 EARTH TO MARS

50.66 VL 33.024 GAL -1.44 AZI. 67,55 HCA 184.22 Si4A 188.88 ECC .21771 IN(: 2.4466 vl 30.101

LOP 234.87 VP 21.283 SAP t.06 A]_ 92.44 TAL 551.98 TAp 176.18 RCA 147.76 ApQ 230.00 V2 23.927

GP -3.46 ZAL 97.74 ZAP 155.49 (T9 192.08 ZAE 175.72 (T( 199.86 ZAC 88.61 ETC 255.85 CLP 133.59

DLA 35.59 RAL 162.14 RAD 8587.4 VEL 11.494 PTH 2.00 VHP 5.873 OPA -6.23 RAp 188.64 ECC 1.1728

L-% TIN( |NJ LAT INJ LON6 IHJ RT A$C INJ AZMTH XNJ TIME PO CST TIM XNJ 2 LAT INJ 2 LONG

3913.76 -28.41 165.19 23.08 67.59 11 IlO 3313.8 -31.18 156.96

2873.76 -28.40 87.23 23.07 67.57 16 12 8 2273.8 -31.17 79.00

3913.76 -28.41 165.19 23.08 67.59 11 1 10 5313.8 -31.18 156.96

2675.76 -28.40 87.25 25.07 87.57 181.2 6 2273.8 -31.17 79.00

3913.76 -28.41 165.19 25.08 67.59 11 1 10 3313.8 -31.18 156.96

2873.76 -28.40 87.23 23.07 67,57 16 12 8 2273.8 -51.17 79.00

ORBIT DETERMINATION ACCURACY

ST 641.0 SR 175.4 SS 1812.9

CRT -.5345 CRS -.9996 CST .5501

LSA 1858.2 MSA 524.8 SSA 3.7

ELI 648.2 EL2 146.6 ALF 171.23

DIFFERENTIAL C_RRECTIONs

TD( .0121 TRA -,9774 TC3 3.1582 BAU .4548

ROE .0819 RRA .1498 RC3 -.7285 FAU *36595

FD( 2.6323 FRA 4.9943 FC-50.1815 BSP 10729

BO( .0828 8RA .9888 0C3 3.2411FSP 6794

RIO-COURSE EXECUTION ACCURACY

SGT 2830.7 SrA 591.5 SG3 1974.3

RRT -.9485 RRF .99'46 RTF -.9546

868 5009.4 R23 -.$308 R13 .9385

_| 3003.8 SG2 184.4 THA 169.19



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 15 1964

HEL1C_ENTRIC CONIC

RL 140.08 LAL .00

RP 225.47 LAP -.21

RC 231.973 GL 24.77

PLAN(70CENTR|C CONIC

CS 10.240 VHL 3.200

LNCM AZMTM LNCH TIME

68.85 10 0 24

111.15 15 12 58

68.85 10 O 24

111.15 15 12 58

88.65 10 O 24

111.15 15 12 58

FLIGHT TIN( 260.00 ARRIVAL DATE JUL 51 1955

DISTANCE 595.856 EARTH TO MARS

LOL 50.66 VL 33.011 GAL -1.40 AZL 87.67 HCA 185.24 SMA 188.66 ECC .21672 IHC 2.3269 vl 30.t01

LOP 235.90 VP 21.269 GAP .75 AZP 92.52 TAL 552.11 TAp 177.55 RCA 147.77 Apo 229.54 V2 23.968

GP -2.85 ZAL 97.50 ZAP 154.10 ETS 181.55 ZA[ 172.40 ET( 191.05 ZAC 87.12 ETC 255.87 CLP 154.17

DLA 34.81RAL 161.29 RAD 6567.4 VEL 11.473 PTH 1.99 VHP 3.598 DPA -5.51 RAP 188.54 ECC 1.1685

L-I TIME INJ LAT INJ LONG lNJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT 1NJ Z LONG

3885.11 -27.94 182.71 21.60 66.34 11 5 9 5265.1 -30.62 154.48

2892.45 -27.93 88.50 21.59 68.52 16 I 10 2292.4 -30.81 80.27

3685.11 -27.94 162.71 21.60 68.34 11 5 9 3285.1 -30.62 154.48

2892.43 -27.93 88.50 21.59 66.32 16 I 10 2292.4 -30.61 80.27

3885.11 -27.94 162.71 21.80 68.34 11 5 9 3285,1 -30.62 154.48

2892.43 -27.93 88.50 21.59 68.32 18 I 10 2292.4 -30.61 80.27

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0385 TRA -.9256 TC3 3.1185 8AU .4355 SGT 2839,4 _ 506.6 SG3 2084,5 ST 612.0 8R 157.6 SS 1754.8

ROE .0743 RRA .1278 RC3 -,8280 FAU .38388 RRT -,9420 RRF .9902 RTF -.9308 CRT -.4415 CR8 -.9975 CST .4973

FOE 2.5473 FRA 4,9961 FC-52.4548 BSP 9973 SGB 2884.3 R23 -.3287 R13 .9341 LSA 1790.4 MSA 522.7 SSA 4.8

BDE .0828 9RA ,9344 BC3 3.1611 FSP 8938 $4;1 2979.4 SG2 167.6 THA 170.43 ELI 616.2 EL2 140.4 ALF 173.16

LAUNCH DATE NOV 13 1964 FLIGHT TIM( 262.00 ARRIVAL DATE AUG 2 1965

MELIOCENTR1C C._NIC DISTANCE 599.498 EARTH TO MARS

RL 148.02 LAL .DO LOL 50.66 VL 32.999 GAL -1.37 AZl. 87.75 HCA 186.28 SMA 188.44 [CC .21579 INC 2.2470 Vl 50.101

RP 229.09 LAP -.25 LGP 236.93 VP 21.318 GAP .41 AZP 92.24 TAL 352.24 TAp 176.52 RCA 147.78 APO 229,11 V2 24.009

RC 233.848 GL 24.10 GP -2.43 ZAL 97.26 ZAP 152.66 ETS 140.82 ZN[ 170.88 (TE |86.28 ZAC 87.43 ETC 255.88 CLP 132.71

PLAN(TOCENTRIC CONIC

CS 10.049 VHL 3.|70 DLA 54.52 RAL 190.95 RAD 6567.4 V(L 11.495 PTH 1.99 VHP 3.529 DPA -4.95 RAP 188.32 (CC 1.1654

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ _ INJ RT ANC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

69.75 10 3 6 3895.39 -27.96 161.04 20.52 98.82 11 7 31 3Z65.4 -30.28 152.pl

110.25 15 5 10 2904.61 -27.65 89,33 20,51 68.91 15 53 34 2304.6 -30.27 81.10

89.75 10 5 8 3865.39 -27.99 191.04 20.52 66.82 11 7 31 3265.4 -30.28 152.81

110,25 15 5 10 2904,91 -27.95 89.33 20.51 69.81 15 53 34 2304.6 -30.27 81.10

69.75 10 3 6 3965.39 -27.66 191.04 20.52 68.82 11 7 31 3295.4 -30.29 152.81

110.25 15 5 10 21)04.91 -27.95 89.33 20.51 68.81 15 53 34 2304.6 -30.27 81.10

DIFFERENTIAL CCItRECTIONS MIO-COURSI[ EX(CUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

TO[ .0378 TRA -.8953 TC3 2.9451 BALi .4024 SGT 2707,3 _ 449.9 SG3 2148.4 97 594.4 SIR 153.5 SS 1772.7

fiDE .0737 RRA ,|153 RC3 -.5484 FAU .39726 RRT -.9319 RfU r .9929 RTF -.9229 CRT -.3942 CR9 -.9938 CST .4884

FOE 2,6039 FRA 5,1|93 FC-34.2240 O_P 9772 $T_ 2744.3 R23 -,3303 R|3 .9259 LSA 1804.8 MSA 511.8 SSA 6.0

BOE .0829 BRA .90_7 0C3 2.9953 F8P 7306 _1 2739.5 _ 161,0 THA 171.19 EL1 597.G ELE 140.3 ALF 173.65

LAUNCH DATE HOV 18 1964 FLIGHT TIN( 264.00 ARRIVAL DATE AUG 4 1965

HELIOCENTRIC CONIC

RL 148.02 LAL .00

RP 228.70 LAP -.26

RC 235.703 GL 23.64

PLANETO¢ENTR|C CONIC

C3 9.897 VHL $,146

LNCH AZMTH LNCH 7|ME

70.34 10 4 37

109.66 14 59 32

70,34 10 4 37

109.88 14 59 32

110.00 15 28 22

110.00 14 34 57

DISTANCE 603.356 EARTH TO MARS

LOL 50.66 VL 32,988 GAL -1.35 AZL 87.81 HCA 187.31 SMA 188.24 ECC ,21491 INC 2,1909 Vl 50.101

LOP 237.96 VP 21.345 GAP .09 AZP 92.17 TAL 352.37 TAp 179,68 RCA 147.79 APO 228.70 V2 24.049

GP -2.13 ZAL 97.03 ZAP 131.16 ETS 180.45 ZAE 169.26 ETE 185.50 ZAC 87.62 ETC 255.90 CLP 131.20

DLA 34.00 RAL 190.13 RAD 8567.4 VEL 11.456 PTH 1.99 VHP 3.458 DPA -4.48 RAP 188.01 ECC 1.1629

L-I TIME lNJ LAT ZMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST 7IN INJ 2 LAT INJ 2 LONG

3851.45 -27.49 159.66 19.60 69,15 11 8 48 3251.5 -50.07 151.85

2912.45 -27.48 69.87 19.67 69.14 15 48 4 2312.5 -30.06 81.64

3851.45 -27.49 159.88 19.66 69.15 11 8 48 3251.5 -30.07 151.65

2912.45 -27.48 89.87 19,67 69.14 15 46 4 2312.5 -30.06 81.64

2824.48 -29.48 83.81 20.48 71.86 18 15 27 2224.5 -31.67 75.29

2987.44 -25.52 94.92 19.78 69.44 15 24 44 2387.4 -28.49 86.69

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0621 TRA -.6419 TC5 2.8424 BAU .3816 8GT 257S.3 Sr_ 407.9 $G3 2237.7 ST 566.8 SR 151.6 88 1774.1

ROE .0T38 flflA .1056 RC3 -.4887 FAU .41325 RRT -.9174 RRF .9738 RTF -.9164 CRT -,2774 CR8 -,9886 CST .4129

FOE 2.8363 FRA 5,1982 FC-36.1484 88P 8946 _ 2607.4 R23 -.3215 fl13 .9213 LSA 1797.2 MSA 513.9 88A 6.9

8DE .0984 9RA .8485 BC3 2.8841 FSP 7572 _1 2602.5 _2 160.6 THA 171,70 EL1 570.5 EL2 145.2 ALF 175.48

LALRICH DATE NOV 13 1964 PLIGHT TIN( 266.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC DISTANCE 607.222 EARTH TO MARS

RL 148.02 LAb .DO LOt. 50.66 VL 32.977 GAL -1.32 AZL 87.85 HCA 188.35 SMA 188.06 ECC .21409 INC 2.1488 vl 30.101

RP 226.31 LAp -.51 LOP 239.00 VP 21.374 GAP -.23 AZP 92.13 TAL 352.48 TAP 180.83 flCA 147.80 APO 228.32 V2 64.090

RC 257. 537 GL 25.30 GP -1.91 ZAL 96.82 ZAP 129.62 ET9 160.18 ZN[ 167.57 ETE 181.79 2AC 87,73 ETC 255.91 CLP 129.65

PLAN(TOCENTRIC CONIC

C3 9.769 VHL 3.126 DLA 33.78 RAL 159.71RAD 6567.4 VEL 11.452 pTH 1.99 VHP 3.393 OPA -4.06 RAP 187.64 ECC 1.1808

LNCH AZM_H LNCM TIM( L-I TIN( INJ LAT IMJ LONG |NJ RT ASC IN3 AZMTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

70.76 10 5 28 5841.16 -27,38 159.03 19.00 99.39 11 9 29 3241.2 -29.93 150.80

109.24 14 55 19 2917.62 -27.37 90.22 19.00 69.37 15 43 ST 2317.6 -29.92 92.00

70.76 10 5 29 5841.16 -27.38 159.03 19.00 69.39 11 9 29 3241.2 -29.93 150.80

109.24 14 55 19 2917.62 -27.37 90.22 19.00 69.37 15 43 57 2317.6 -69.92 82.00

110.00 15 39 31 2792.55 -30.35 80.84 20.14 73.43 16 25 54 2182.8 -32.80 72.18

110.00 14 20 26 3024.22 -24.50 97.19 17.67 65.38 15 10 50 2424.2 -27.60 89.40

DIFFERENTIAL CORRECTIONS MID-COURSE [XI[CUTI(_4 ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0735 TRA -.8012 TC3 2.6540 BAU .3513 SGT 2427.6 $GR 37?.5 SG3 2324.1 ST 549.2 Sit 154.5 98 1908.2

RD( .0781RRA .0994 RC3 -.4381FAU .42717 RRT -.8979 RRF .9610 RTF -,9094 CRT -.1941CR8 -.9831C$T .3658

FOE 2.7311FRA 5,3365 FC-37.8544 BSP 8406 _ 2459.7 R23 -.3199 R13 .9124 LSA 1866.4 MSA 509.2 $8A ?.9

BO[ .1058 BRA .$073 BC3 2.8899 FSP 7g37 SG1 2451.2 SG2 164.6 THA 172.01 ELI 550.1 EL2 151.3 ALF 176.62

1014



JPL TM 33-100 EARTH--MARS TRAJI[CI"OIRIES (VOL. I. 1964)

LAUNCH OATE NOV 15 196A

HELIOCENTRIC CONIC

RL 146.02 LAL .00

RP 22?.92 LAp -.35

RC 239.350 GL 23.04

PLAN(TOCENTRIC CONIC

C3 9.661VHL 5.108

LNCH AZMTH LNCH TIME

71.05 10 5 52

108.95 14 52 7

71.05 10 5 52

106.95 14 52 7

110.0D 15 45 2

110.00 14 12 7

FLIGHT TIME 268.00 ARRIVAL DATE AUG 6 1965

DISTANCE 611.099

LOL 50.66 VL 52.g67 GAL -1.30 AZL 87.88 HCA

LOP 240.04 VP 21.405 GAP -.53 AZP 92.09 TAL

GP -1.73 ZAL 96.62 ZAp 128.04 ET$ 179.96 ZNE

EARTH TO MARS

189.39 SMA 187.88 ECC .21532 IHC 2.1152 vl 50.101

352.58 TAp 181.97 RCA 147.80 APO 227.96 V2 24.132

165.83 ET( 180.68 ZAC 87.78 ETC 255.93 CLP 128.06

DLA 33.63 RAL 159.36 RAD 6567.5 VEL 11.448 PTH 1.99 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

5833.43 -27.32 156.40 18.44 69.57 11 9 46

2920.93 -27.30 90.45 18.44 69.56 15 40 48

3855.43 -27.32 158.40 18.44 69.57 11 9 46

2920.93 -27.30 90.45 18.44 69.56 IS 40 48

2759.05 -30.78 79.16 19.73 74_33 16 31 1

3043.31 023.95 96.40 18.87 64.65 15 2 51

DIFFERENT1AL CGRRECTIONS MID-COUgSE EXECUTION ACCURACY

TOE .086? TRA -.7603 TC3 2.4454 BAU .3199 SGT 2973.8 _ 354.7 SG3 2412.9

RUE .0790 RflA .094? RC3 -.3959 FAU .4419_ RRT -.8729 RRF .9448 RTF -.6975

FOE 2.6219 FRA 5.4751 FC-$9.6015 BSP 7620 SG8 2301.2 R23 -.3917 R13 .9006

DOE .1173 8NA .7662 6C3 2,4773 FSP 028t 9_1 2294.9 SG2 171.4 ?HA 172.20

LAUNCH OAT( NOV 13 1964 FLIGHT TIME 270.00

HELZOC(NTR_C C_IC DISTANCE 614.987

RL 146.02 LAL .00 LOL 50.66 VL 32.958 GAL -1.28 AZI. 87.91HCA 190.44 SMA

RP 227.53 LAp -.38 LOP 241.09 VP 91.437 GAp -.84 AZP 92.05 TAI. 352.67 TAP

tiC 241.142 GL 22.84 GP -1.$9 ZAL 96.45 ZAP 1_1.42 ET$ 179.79 ZA( 164.03 ETE

PLANETOCENTRIC CONIC

CS 9.566 VHL 3.093 DLA 33.52 RAL 159.07 RAD 8567.3 VEL 11,444 pTH 1.99 VHp

LNCH AZNTH LNCH TIM( L-I TIN( INJ LAT INJ LONG IRJ RT ASC INJ AZMTH

71.26 10 6 0 3827.45 -27.Z8 157.92 17.97 69.71

108.74 14 49 38 2923.02 -27.97 90.60 17.97 69.70

71.26 10 6 0 3827.45 -97.28 |57.99 17.97 69.71

108.74 14 49 39 9995.09 -97.97 90.60 17.97 69.70

110.00 15 46 16 9743,40 -31.06 78.03 19.35 74.95

110.00 14 6 32 3054.9R -93.61 99.14 18.96 64.53

3.332 OPA -3.68 RAF 187.22 (CC 1.1590

PO CST TIM INJ 2 LAT INJ 2 LONG

3233.4 -29.84 150.17

2320.9 -29.83 82,22

3233.4 -29.64 150.17

2320.9 -29.83 92.22

2159.0 -32.62 70.42

2443.3 -27.13 90.68

ORBIT DETERMINATION ACCURACY

ST $31.6 SR 158.8 $8 1839.2

CRT -.1045 CRS -.9774 CST .3056

LSA 1853.4 MSA 505.4 6SA 8.9

ELI 531.9 EL2 157.9 ALF 176.04

ARRIVAL DATE AUG 10 1965

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACy

TDE .1029 TRA -.714R TC3 9.t906 BAU .9877 9GT 9108.7 _ 339.9 IM;$ 9503.0

ROE .0821RRA .0908 RC3 -.3400 FAU .45763 RRT -.8411 lllllr .9950 RTF -.8891

FOE 2.8966 FRA 5.5854 FC-41.4179 BlIP 71_5 I1_ |135.5 R93 -.3284 R13 .9859

BDE .|316 BRA .7908 KS 9.9499 FliP 8576 861 tl£T.9 169 t80.9 THA 179,99

EARTH TO MARS

187.79 ECC .21260 INC 9.0676 Vl 30.101

183.10 RCA 147.61 APO 297.62 V2 94.173

179.95 ZAC 87.79 ETC 955.95 CLP 126.43

3.973 DPA -3.31 RAP 186.75 ECC 1.1574

INJ TIN( PO CST TIM INJ 9 LAT INJ 2 LON6

11 9 48 3997.5 -29.78 149.69

15 38 91 9393.0 029.77 82.37

11 9 40 3997.5 -29.78 149.69

15 39 91 2393.0 -911.77 82.37

18 34 0 9148.5 -39.81 69.25

14 57 97 2455.0 -96.84 91.46

ORBIT DETERMINATION ACCURACY

ST 514.9 Sit 163.9 SS 1860.7

CRT -.0015 CflS -.97_5 CST .2311

LSA 1871.5 MSA 501.5 SSA 9.9

EL1 514.9 EL2 163.9 ALF 179.97

LAUNCH OATE NOV 13 1964 FLIGHT TIM_ 272.00

HELIOCENTRIC CONIC

RL 146.02 LAL .OO

RP 227.14 LAp -.41

RC 242.914 GL 22.66

PLANETOCENTR|C CONIC

C3 9.462 VHL 5.079

LNCH AZMTH LNCH TIME

71.43 10 6 3

108.57 14 47 37

71.45 10 6 5

106.57 14 4T $7

llO.O0 15 50 22

110.00 14 2 29

OIFFERENTXAL CORRECTIONS

TOE .1204 TRA -.6705

ROE .0856 Rflk .0679

FOE 2.9829 FRA 5.7148

BDE .1477 BRA .6762

ARRIVAL DATE AUG 12 1965

DISTANCE 618.886 EARTH TO MARS

LOL 50.66 VL 32.949 GAL -1.97 AZL 87.93 HCA 191.49 SMA 187.56 ECC .21192 INC 2.0655 Vl 30.101

LOP 242.13 VP 21.470 GAP -1.13 AZP 92.02 TAL 352.74 TAp 184.22 RCA 147.81 Apo 2ZT.$1 V2 24.214

GP -1.47 ZAL 96.31 ZAP 124.75 ET$ 179.66 ZAE 162.19 (TE 179.44 ZAC 87.77 ETC 255.97 CLP 124.77

LAUNCH DATE NOV 13 1964

DLA 33.44 RAL 158.82 RAD 6587.3 VEL 11.440 PTH 1.98 VHF 3.218 DPA -2.94 RAP 166.23 ECC 1.1560

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3822.56 -27.25 157.54 17.58 69.83 11 9 45 3292.6 -29.74 149.50

2824.43 -27.94 90.70 17.57 69.81 15 36 22 2324.4 -29.73 82.46

3822.58 -27.95 157.54 17.50 69.83 11 9 45 3292.6 -29.74 149.30

2924.43 -97.24 90.70 17.57 89.81 15 38 22 2324.4 -29.75 82.46

2732.21 -31.25 77.21 19.01 75.39 16 35 54 2132.2 -32.94 68.59

3062.80 -23.38 99.63 15.76 64.32 14 53 31 2462.8 -26.83 91.90

MID-COURSE EXECUTIOfl ACCURACY ORBIT DETERMINATioN ACCURACY

TC3 1.9663 BAU .2527 SGT 1937,0 SGR 393.1SG3 9592.5 ST 502.7 SR 169.9 SS 1886.8

RC3 -.3272 FAU .47291 RRT -.6010 9RF .9015 RTF -.9605 CRT .1065 CRS -.9659 CST .1466

FC-43.1794 BSP 6425 _ 1965.7 923 -.3431 R13 .8651 LSA 1895.4 MSA 498.8 SSA 10.9

6C3 1.9934 FSP 8899 $61 1954.4 S_9 191.7 THA 172.31 EL1 503.0 EL2 166.9 ALF 2.53

HELIOCENTRIC CONIC

RL 146.02 LAL .00

RP 226.75 LAp -.44

RC 244.666 GL 22.55

PLANETOCENTRZC CONIC

C3 9.407 VHL 5.067

LNCH AZNTH LNCH TIM(

71.56 10 6 5

100.44 14 46 0

71.56 10 6 5

108.44 14 46 O

110.00 15 51 54

110.00 15 59 20

FLIGHT TIM( 974.00 ARRIVAL DATE AUG 14 1965

DISTANCE 699.794 EARTH TO MARS

LOt. 50.66 VL 32.940 GAL -1.95 AZL 87.95 HCA 199.54 $MA 187.42 ECC .21129 INC 2.0464 vl 30.101

LOP 243.19 VP 21.504 GAP -1.43 AZP 99.00 TAt. 359.80 TAP 185.34 RCA 147.82 APO 297.02 V2 24.256

GP -1.$7 ZAL 96.t8 ZAP 123.05 [TS 179.54 zA( 160.30 ETE 179.09 ZAC 87.72 ETC 955.99 CLP 123.06

OLA 33.37 RAL 158.62 RAD 6567.3 VEL 11.437 PTH 1.98 VHP 3.166 DpA -2.58

L-! TIM( INJ LAT INJ I._NG INJ RT ASC IHJ AZMTH INJ TIME PO CST TiM

3818.54 -27.94 157.29 17.24 69.93 11 9 42 3218.5

2925.37 -27.23 90.76 17.24 69.91 15 34 46 2395.4

3818.54 -27.24 157.22 17.24 69.93 11 9 42 3218.5

2925.37 -27.23 90.76 IT.24 69.91 15 34 46 2525.4

2723.43 -31.40 76.57 18.72 75.75 16 37 17 2123.4

3068.48 -23.21 99.98 15.36 64.17 14 50 29 2468.5

DIFFERENTIAL CCRRECTIONS

TOE .1382 TRA -.6261 TC3 1.6855 BAU .2152

ROE .0894 RRA .0856 RC3 -.2989 FAu .48813

FOE 3,0682 FRA 5.8494 FC-44.9234 BSP 5695

SDE .1646 8RA .6319 BC3 1.7115 FSP 9205

MID-COURSE ExECuTION ACCURACY

SGT 1759.8 SGR 312.6 SG3 2681.8

RRT -.7516 RRF .8741 RTF -.8300

SG8 1787.4 R93 -.3665 R15 .8358

SGI 1775.6 SG2 204.4 THA 172.29

RAP 185.68 ECC 1.1548

INJ 2 LAT INJ 2 LONG

-29.72 148.98

-29.71 82.55

-29.72 148.98

-29.71 82.53

-35.04 67.73

-26.49 92.36

ORDIT DETERMINATION ACCURACy

ST 4g4.1 SR 176.6 SS lg13.5

CRT .2151 CRS -.9605 CST .0565

LSA 1991.2 MSA 495.6 SSA 11.g

EL1 495.7 EL2 171.9 ALF 5.00
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 13 1964

HELIOCENTRIC CONIC

RL 148.02 LAL .00 LCd.

RP 220.36 LAP -.48 LOP 244.24 YP 21.540 6AP -1.71

RC 246.398 GL 22.45 GP -1.29 ZAL 96.09 ZAP 121,30

PLAN(TOCENTRIC CONIC

C3 9.340 VHL 3.058 DLA 36.32 RAL 156.46 RAD 6567.3

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG

71.67 10 6 6 3815.02 -27.23 156.94

t08.33 14 44 40 2926.10 -27.21 90.81

71.67 10 8 6 3815.02 -27.25 166.94

108.33 14 44 40 2926.10 -27.21 90.61

110.00 15 53 8 2716.16 -81.52 76.04

FLIGHT TIM( 276.00 ARRIVAL OATE AUG 16 1985

DISTANCE 626.713 EARTH TO MARS

50.66 VL 32.966 6AL -1.24 AZL 67.97 HCA 193.59 SNA 187.26 ECC .21071 INC 2.0308 vl 30.101

AZP 91.97 TAL 352.84 TAp 166.44 RCA 147.82 APO 226.74 vZ 24.297

ETS 179.45 2AE 158.37 ETE 178.84 ZAC 87.65 ETC 256.02 CLP 121.31

YEL 11.464 PTH 1.98 VNP 3.116 DpA -2.21 RAP 185.08 ECC 1.1537

INJ RT ASC INJ AZMTN 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

16.96 70.01 11 9 41 3215.0 -29.89 148.70

16.96 70.00 15 33 26 2326.1 -29.88 82.57

16.96 70.01 11 9 41 3215.0 -29.69 148.70

16.96 70.00 15 33 26 2326.1 -2g.68 82.57

18.47 76.04 16 38 25 2118.2 -33.12 67.17

110.00 13 56 46 3072.96 -23.08

DIFFERENTIAL C_RECTION$

TOE .1575 IRA -.5796 TCS 1.6847 BAU .1761

ROE .0933 RflA .0866 RCS -.2689 FAu .SDSQ5

FOE 3.1591 FflA 5.9858 FC-46.6290 O_P 4898

GO( .1630 BRA .5653 0C3 1.4105 FSl s 9517

100.26 15.02 64.05 14 48 1 2475.0 -26.37 92.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 1678.9 $69 S04.6 6G3 2769.8 ST 489.7 SR 183.8 85 1942.4

flRT -.6893 RRF .8433 RTF -.7869 CRT .3279 CRS -.9556 CST -.0442

STAS 1608.0 923 -.4007 913 .7943 LSA 1950.4 NSA 492.0 8SA 12.9

SG1 1596.0 _2 218.8 THA 172.27 ELI 493.9 EL2 172.2 ALF 7.99

LAUNCH DATE NOV 13 1964 FLIGHT TIN( 278.00 ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CONIC DISTANCE 630.641 EARTH TO MARS

RL 148.02 LAL .00 LOt. 50.66 VL 32.926 GAL -1.24 AZL 87.98 HCA 194.65 SNA 187.16 ECC .21017 INC 2.0173 vl 30.101

RP 225.97 LAP -.51 LOP 245.30 Vp 21.576 GAP -1.99 AZP 91,95 TAt. 352.87 TAP 187.53 RCA 147.82 APO 226.49 V2 24.339

RC 246.110 GL 22.36 SIP -1.22 ZAL 96.02 ZAP 119.52 (IS 179.37 ZAE 156.40 ETE 178.66 ZAC 87.56 ETC 256.05 CLP 119.55

pLAN_7OCENTRIC C(_4ZC

C3 9.279 VI4L 3.046 OLA 63.27 RAL 159.SS RAiD 6567.3 Vl[L 11.461PTH 1.98 VHp 3.071 DpA -1.85 RAp 184.46 ECC 1.1527

LNCH AZI4TH LNCH 1114( L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.77 10 6 14 3811.81 -27.22 156.69 16.73 70.09 11 9 46 3211.8 -29.67 148.44

108.23 14 48 32 2929.79 -27.20 90.86 16.72 70.07 15 82 19 2326.8 -29.66 82.62

71.77 10 6 14 3811.81 -27._2 156.69 16.73 70.09 11 9 46 5211.8 -29.67 148.44

108.23 14 43 32 2926.79 -2T.20 90.86 16.72 70.07 15 32 19 2326.8 -29.66 82.62

110.00 13 54 19 2709,70 -31,63 75.56 18.26 76.60 16 39 29 2109.7 -33.19 66.68

110.00 13 54 66 3076,89 -22.99 100.51 14.74 63.95 14 45 55 2476.9 -26.27 92.91

O|FFERENTIAL C_RRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1769 TRA -.5524 TCS 1.0590 BAU .1347 SGT 1401.3 _ 299.2 S_3 2855.2 ST 492.6 SR 191.4 SS 1975.9

ROE .0973 RflA .0625 RCS -.2413 FAU .51702 RRT -.R092 RRF .6095 RTF -.7223 CRT .4403 CRS -.9512 CST -.1511

FOE 3.2563 FflA 6,1426 FC-48.2311 Blip 4073 Sr_ 1432.9 R23 -.4497 913 ,7325 LSA 1965.8 MSA 489.7 SSA 13.8

80( .2037 lIRA .5397 lie3 1.0862 Flip 9851 SGi 1413.5 SG2 235.3 THA 172.38 ELi 500.7 ELI 169.0 ALF 10.97

LAUNCH DAVE NOV 13 1964 FLIGHT TIME 260.00 ARRIVAL DATE AUG 20 1g65

HELIOCENTRIC C(_IC

RL 148.02 LAL .00

RP 225.56 LAP -.54

RC 249.805 GL 22.28

PLANETOCENTRIC CONIC

C3 9.225 VHL 3.037

LNCH AZNTH LNCH TIME

71.87 10 8 29

106.13 14 42 35

71.87 10 6 29

108.13 14 42 35

110.00 15 55 33

110.00 13 52 42

DISTANCE 634.580 EARTH TO _ARS

LOt. 50.68 VL 32.919 GAL -!.23 AZL 87.99 HCA 195.72 SMA 187.04 ECC .20967 INC 2.0054 vl 30.101

LOP 246.36 YP 21.612 GAP -2.27 AZP 91.93 TAL 352.89 TAp 188.61 RCA 147.82 APO 226.25 V2 24.381

6P -1.16 ZAL 95.97 ZAP 117,70 ET6 179.30 ZAE 154.38 ETE 178.54 ZAC 87.46 ETC 256.D9 CLP 117.71

DIFFERENTIAL CORRECTIONS

TOE .2019 TRA -.4835 TC3

RD( .1013 RRA .0613

FOE 3.3384 FRA 6.2673

609 .2259 9RA .4903

LAUNCH DATE NOV 13 1964

HELIOCENTRIC CONIC

RL 148.02 LAL .00

RP 225.19 LAP -.58

RC 251.477 GL 22.22

PLANETOCENTfllC CONIC

C3 9.176 VHL 3.029

LNCN AZI4TH LNCH TIME

71.97 10 6 55

108.03 14 41 43

71.97 10 6 55

108.03 14 41 43

110.00 15 56 55

110.00 13 50 54

DIFFERENTIAL CORRECTIONS

TOE .2264 IRA -.4332

RDE .1053 RRA .0804

FOE 3.4120 FRA 6.4307

BOE .2497 BRA .4408

OLA 33.22 RAL 158.24 RAD 8567.3 VEL 11.429 pTH 1.98 VHp 3.028 OPA -1.47 RAP 183.79 ECC 1.1518

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ A ZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3808.79 -27.20 156.45 16.54 70.16 11 9 58 3208.8 -29.65 148.20

2927.53 -27,19 90.92 16.54 70.15 15 31 22 2327.5 -29.64 82.67

3808.79 °27.20 156.45 16.54 70.16 11 9 58 3208.8 -29.65 148.20

2927.53 -27.19 90.92 16.54 70.15 15 31 22 2327.5 -29.64 82.67

2703.64 -31.75 75.12 16.10 76.55 16 40 36 2103.6 -33.25 66.22

3060.66 -22.85 100.74 14.50 63.85 14 44 3 2480.7 -28.17 93.16

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

.7101BAU .0915 _T 1232.8 SGR 295.4 SG3 2938.9 ST 502.2 SR 198.9 Ss 2002.2

RCS -.2133 FAU .56102 RRT -.5040 RRF .7725 RXF -.6228 CRT .5480 CRS -.9466 CST -.2591

FC-49.6331 BSP 6211 SGIS 1267.7 R23 -.5148 913 .6362 LSA 2015.6 HSA 487.6 8SA 14.7

9C3 .7420 FSP 10164 SGI 1242.2 662 256.2 TNA 172.81 ELi 515.2 ELI 162.2 ALF 13.62

FLIGHT TIN( 282.00 ARRIVAL DATE AUG 22 1965

DISTANCE 638.527 EARTH TO MARS

LOL 50.66 VL 32.913 GAL -1.23 AZL 88.00 HCA 196.79 SNA 186.93 ECC .20921 INC 1.9950 vt 30.101

LOP 247.46 vP 21.650 GAP -2.54 AZP 91.91 TAt. 352.90 TAp 189.68 RCA 147.82 APO 226.04 v2 24.423

GP -1+10 ZAL 95.95 ZAP 115.85 ETS 179.25 Z/q[ 152.33 ETE 178.45 ZAC 87.34 ETC 256.12 CLP 115.85

OLA 33,17 RAL 156.19 RAD 6567.3 VEL 11.427 PTN 1.96 VHP 2.988 OpA -1.09 RAp 183.10 ECC 1.1510

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3805.78 -27.19 156.21 16.40 70.23 11 10 21 3205.8 -29.62 147.96

2928.48 -27.18 90.96 16.39 70.22 15 30 32 2328.5 -29.62 82.74

3803.76 -27.19 156.21 16.40 70.23 11 10 21 3205.8 -29.62 147.96

2928.48 -27.18 90.98 16.39 70.22 15 30 32 2328.5 -2g.62 82.74

2897.68 -31.82 74.68 17.97 76.8D 16 41 53 20g7.7 -33.31 65.76

3084.60 -22.73 100.99 14.31 63.75 14 42 18 2484.6 -26.06 93,42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .3383 BAU .0476 SGT 1088.0 SGR 293.1 SG3 301g.1 ST 51g.3 SR 206.6 SS 2025.2

RC3 -.1900 FAU ,54440 RRT -,3641RRF .7328 RTF -.46g2 CRT .6459 CRS -.9421CST -.3628

FC-51.3605 BSP 2313 SGB 1126.8 923 -.5910 R13 .4847 LSA 2043.9 HDA 485.8 SSA 15.7

BC3 .3880 FSP 10457 SG1 1093.5 $62 271.6 THA 174.03 EL1 537.7 EL2 152.5 ALF 15.70
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 13 1964 FLIGHT T114( 284.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC CONIC DISTANCE 642.486 EARTH TO MARS

RL 146.D2 LAL .OO LOL 50.66 VL 32.907 GAL -1.23 AZL 88.01HCA 197.86 SHA 186.83 (CC .20878 INC 1.9858 Vl 30.101

RP 224.60 LAP -.61 LOP 248.50 Vp 21.689 GAP -2.80 AZP 91.89 TAL 352.89 TAp 190.74 RCA 147.82 APO 825.84 V2 24.465

RC 253.132 GL 22.16 GP -1.05 ZAL 95.96 ZAP 113.96 ETS 179.20 ZA[ 150.24 ETE 178.39 ZAC 87.21ETC 256.17 CLP 113.97

PLANETOCENTRIC CONIC

¢$ 9.153 VHL 3.022 DLA 33.11RAL 158.17 RAD 6567.3 V[L 11.425 PTH 1.98 VHP 2.952 DPA -.71 RAp 182.38 [CC 1.1503

LNCH AZMTH LMCH TIME L-I TIME INJ LAT IHJ LONG IHJ RT ASC INJ AZMTH |NJ TIME PO CST TIM [HJ Z LAT INJ 2 LONG

72.08 10 7 32 3808.71 -27.17 155.96 16.29 70.30 11 10 54 3202.7 -29.59 147.72

107.92 14 40 SS 2929.?0 -27.15 91.07 16.29 70.28 15 29 46 2329.7 -29.59 82.62

72.08 10 7 32 3802.71 -27.17 155.96 15.29 70.30 11 10 $4 3202.7 -29.59 147.72

107.92 14 40 58 2929.70 -27.15 91.07 16.26 70.26 15 29 46 2329.7 -29.69 82.82

110.00 15 58 29 2691.56 -31.91 74.23 17.89 77.05 16 43 21 2091.6 -33.37 65.$0

110.00 13 49 9 3088.84 -22.60 101.25 14.16 63.64 14 40 38 2488.6 -26.95 93.70

DIFFERENTIAL CC:RRECTIONS NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2521TRA -.3913 TC3 -.0306 BAU .0211 SGT 987.0 SGR 292.4 SG) 3096.9 ST 545.6 SR 214.3 $S 2046.9

ROE .1094 RRA .0797 RCS -.1656 FAU .55732 flRT -.1853 RIM r .6913 RTF -.2494 CRT .7305 CR$ -.9377 CST -.4981

FOE S.4802 IrRA 6.5762 FC-32.$317 BSP 1404 SG8 1029.4 R25 -.6527 R13 .237D LSA 2072.9 NSA 464.0 SSA 16.6

DOE .Z?AS IRA .3995 KS .1YSO FSP 10742 SG1 988.8 SGZ 286.9 THA 176.57 ELI 597.2 ELI 140.2 ALF 17.15

LAUNCH DATE MOV 13 1964 FLIGHT TIM( 268.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC CONIC DISTANCE 646.452 EARTH TO MARS

RL 148.02 LAL .DO LOt. 50.66 VL 32.901GAL -1.23 AZL 88.02 HCA 198.93 SMA 186.74 ECC .20840 INC 1.9774 vl 30.101

RP 224.41 LAP -.64 LOP 249.58 VP 21.72D GAp -3.06 AZP 91.87 TAL 352.86 TAp 191.79 RCA 147.82 APO 225.66 VZ 24.506

RC 254.766 GL 22.11 GAP -1.01 ZAL 98.00 ZAP 1_2.05 ETS 179.16 2AS 148.12 ETE 179.35 ZAC 87.07 (TC 256.21 CLP 112.05

PLAM(TOCENTRIC CONIC

C3 9.ORS VHL 3.018 OLA 33.03 RAL 158.18 RAO 8607.3 VEL 11.423 PTH 1.98 VHp 2.919 DpA -.52 RAP 1D1.$4 ECC 1.1497

LNCH AZlATH LNCH TIM( L-| TIIA[ gNJ LAT INJ LONG |NJ RT A$C INJ AZIATH ZNJ TIN( PO CST TIN INJ Z LAT /MJ E LONG

?E.2O 10 8 E1 STiR.AT -27.14 155.70 16.23 70.37 11 11 41 3199.5 -29.56 147.45

107.80 14 40 12 2931.28 -27.13 91.18 16.22 1'9.35 15 29 4 2331.3 -29.55 2£.D3

72.20 10 O 2_ 5799,47 -27.14 1§3.70 16.23 70.37 11 11 41 3199.5 -89.56 147.45

107.80 14 40 18 2931.28 -27.13 91.18 18.22 70.35 15 29 4 2331.3 -29.55 02.93

110.00 16 O 18 2683.19 -32.01 73.75 17,96 77.31 16 45 4 2063.2 -33.48 84.61

110.00 13 47 86 3093.35 °22.49 101.54 14.03 $3.$3 14 38 59 2495.6 -85.83 94.00

DIFFERENTIAL CCIIRECTIONS MID-COURIME ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TIDE .2780 TRA -.$283 TC3 -.4657 8AU .0592 SGT 9§5.2 SGR 293.0 SG3 3199.6 ST 573.6 SR 228.1 SS 2063.9

ROE .1134 RRA .D791RC3 -.141£ FAU ,$8928 RRT .0161W ,8481RTIF .0397 CRT .7993 CRS -.9333 CST -.S410

FOE S.5428 FRA S.7197 FC-34.1990 R8P e81 _ N8.1 R23 .MTS RI3 .DAD? LSA 2101.9 MSA 421.9 $SA 1?.5

80E .SOD3 BRA .3379 |C3 .4880 Flip 1|000 SG| 055.2 SG2 293.0 THA .29 EL$ 601.8 ELE 187.2 ALF 12.03

LAUNCH DATE NOV 15 1984 FLIGHT TIM( 288.0D ARRIVAL DATE AUG 28 1965

HELIOCEHTRIC CONIC

RL t4S.OE LAL .OO

RP 224.02 LAP -.67

RC 2Si.3lO GL 22.07

PLANETOCENTRIC CONIC

C$ g.05S VHL 3.010

LNCH AZMTH LHCH TIME

T2.35 10 9 23

107.87 14 SR $2

72.33 10 g 2S

107.67 14 39 32

110.00 18 2 24

110.00 13 45 41

DIFFERENTIAL CORRECTIONS

TDE .3058 TRA -.2735

ROE .1174 RflA .0?87

FOE 3.5911FRA 8.8616

DOE .3276 BRA .2848

DISTANCE 650.428 EARTH TO MARS

LOL 50.68 VL 3Z.89T GAL -1,23 AZL 88.03 HCA 200.01 SIdA 186.65 ECC .20805 IHC 1.9700 vl 30.101

LOP 250.65 Vp 21.766 GAP -3.32 AZP 91.85 TAL 352.82 TAp 192.83 RCA 147.82 APO 285.49 V2 84.540

GP -.97 ZAL 96.06 ZAP 110.11 ETS 179.13 ZAE 145.97 EYE 178.32 ZAC 86.93 (TC 253.88 CLP 110.11

DLA 32.98 RAL 156.22 _ 9567.3 VEL 11.421 PTH 1.98 VHp 2.890 DpA .O8 RAP 180.87 (CC 1.14R1

L-I TIME INJ LAY |HJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO C$T TIM IMJ 2 LAT INJ 8 LONG

5796.09 -27.10 155.43 16.20 70.44 11 IE 39 3196.1 -28.51 14T.18

2935.16 -27.09 91.31 18.19 Y0.42 15 28 25 2333.2 -29.50 86.08

3796.09 -27.10 153.43 16,20 70.44 11 12 59 3196.1 -29.51 147.10

2R33.18 -27.09 91.31 16.19 70.42 15 28 25 2333.2 -29.50 83.08

2678.45 -32.11 73.25 17.84 77.59 16 47 2 2078.4 -33.48 64.29

3098.81 -22.30 101.87 13.94 63.39 14 37 20 2498.8 -85.$6 94.35

M|D-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.8967 BAU .1096 SGT 1007.8 $GR 294.7 SG3 3237.6 ST 611.4 SR 289.9 $S 2082.S

RC3 -.1175 FAU .58041 RRT .1936 RRf" .6040 RTF .3267 CRY .8551 CRS -.9287 CST -.6130

FC-5§.4713 DSP 1024 SG8 1050.0 R23 .5454 R13 .3363 LSA 2129.0 MSA 4DO.T SSA 18.4

BC3 .9044 FSP 11250 SG1 1009.5 SG2 288.6 THA 3.53 ELI 643.3 ELI 113.3 ALF 18.41

LAUNCH DATE MOV 13 1964 FLIGHT TIM( 290_00 ARRIVAL DATE AUG SO 1965

HELIOCEHTRIC C(_IIC DI STANCE 654.414 EARTH TO MARS

RL 148.02 LAL .00 LCX. 50.66 VL 32.892 GAL -1.24 AZL 88.04 HCA 201.09 SNA 186.58 ECC ,20774 INC 1.9852 Vl 30.101

RP 223.$3 LAp -.71 LOP 251.74 VP 21.808 GAP -3.57 AZP 91.83 TAL 352.77 TAP 193.88 RCA 147.62 Ai_ 225.34 V2 24.590

tiC 257.974 GL 22.02 GP -.93 ZAL 96.15 Z&P 106.14 (TS 179.1D ZN[ 143.80 (TE 176.31 ZAC 86.77 ETC 256.$2 CLP 102.19

PLAN(TOCENTRIC CONIC

C3 9.028 VHL 3.005 DLA 32.91RAL 158.30 RAD 6567.3 VEL 11.420 PTH 1.98 VHP 2.864 OPA .48 RAP 180.09 [CC 1.1486

LNCH AZMTH LNCH TtNE L-I TIME INJ LAT |HJ LONG INJ RT ASC INJ AZ14TH INJ TIN( PO CST TIH IHJ 2 LAT INJ 2 LONG

72.49 10 10 $9 5?92.A3 -27.06 155.13 16.20 70.51 11 13 52 3192.4 -29.46 146.80

107.51 14 38 51 2935.52 -27.05 91.47 16.20 70.50 15 27 47 2335.5 -29.45 83.23

72.49 10 10 39 3792.43 -27.06 155.13 16.20 70.51 11 13 52 3192.4 -29.46 146.86

107.51 14 38 51 2965.52 -27.05 91.47 16.20 70.50 15 27 47 2335.5 -29.45 05.23

110.00 16 4 46 2671.28 -32.21 72.72 17.88 77.89 16 49 18 2071.S -$3.54 63.74

110.00 13 43 54 $104.66 -22.12 102.23 13.88 63.25 14 35 39 2504.7 -25.53 94.73

DIFFERENTIAL CORRECTION_ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .$349 TRA -.2166 TC3-1.$428 8AU .1625 SGT 1140.6 SGR 297.3 SG3 3301.1 ST 655.9 SR 267.5 SS 2090.3

ROE .1213 RRA .0783 RC5 -.0944 FAU .59101 RRT .3127 RRF .5592 RTF .5525 CRT .8984 CRS -.9236 CST -.$729

FOE 3.6188 FRA 6.9911 FC-36.6766 BSP 1996 _ 2178.7 R23 .3950 RIS .5610 LSA 2150.5 MSA 480.4 SSA 19.S

BDE .3562 ORA .2303 BC3 1.3461FSP 11465 SG1 1144.6 SG2 281.4 THA 4.96 EL1 690.5 EL2 99.0 ALF 18.41
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 13 1964

HELIOCENTRIC CQNIC

RL 149.02 LAL .00

RP 223.24 LAP -.74

RC 259.54T r_L 21.98

PLANETOCENTR 1C CONIC

C3 9.001 VHL 3.000

LNCH AZNTH LNCH TIN[

72.66 10 12 11

10T.34 14 38 10

72.66 10 12 11

107.34 14 38 10

110.00 18 7 27

110.OO 13 42 9

FLIGHT TIM( zgz.00 ARRIVAL DATE 3EP I 1965

DISTANCE 838.409 EARTH TO MARS

LOL 50.88 VL 32.888 GAL -1.25 AZL 88.04 HCA 202.18 SNA 186.51 ECC .20747 INC 1.95T0 vl 30.101

LOP 252.82 Vp 21.850 GA_ -3.91 AZP 91.61 TAL 352.71 TAp 194.89RCA 147.61 kPO 225.20 V2 24.632

GP -.89 ZAL 96.28 ZAp 106.16 ET8 179.08 ZN[ 141.60 ETE 176.31 ZAC 86.61 ETC 256.38 CLP 106.16

OLA 32.83 RAL 158.40 RAD 6587.3 V(L 11.419 PTH 1.98 VHP Z.841 DPA .89 RAP 179.29 ECC 1.1481

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTN 1143 TIME PO CST TIN rNJ 2 LAT INJ 2 LONG

3788.45 -27.01 154.60 18.24 70.59 11 15 19 3186.5 -29.40 146.$6

2939.55 -28.99 91.87 18.23 70.57 15 27 9 2338.3 -29.59 83.42

3788.45 -27.01 154.80 19.24 ?0o$9 11 15 19 3186.5 -29.40 146.56

2938.35 -28.99 91.67 16.23 70.57 15 27 9 2338.3 -29.39 83.42

2885.64 -32.32 72.13 17.95 78.21 16 51 50 2063.6 -33.61 63.1S

$111.13 -21.92 102.62 13.85 83.09 14 33 56 2511.2 -25.35 95.15

DIFFERENTIAL C_RRECTiON$ N|O-COURS( ExECuT|QN ACCURACY ORBIT DETERMINATION ACCURACy

TOE .36S0 TRA -.IS77 TC3-1.8039 BAU .ZlTS 8GT 1337.4 SGR 300.8 SG3 3357.8 ST 706.1 SR 245.0 SS 2093.6

ROE .183R RflA .0780 RCS -.0714 FAU .80038 RRT .3719 _ .5143 RTF .7038 CRT .9309 CRS -.9180 CST -.7217

FOE 3.6313 FRA 7.t189 FC-57.7433 EW e 3093 SG8 1370.8 RZ3 .2393 R13 .7086 LSA 2170.2 MSA 481.1 SSA 20.2

BOE .385R MA .1780 BE3 1.8073 FlIP 11632 SGI 1342.2 SG2 278.2 THA 3.00 EL1 742,5 EL2 85.1 ALF 18.15

LAUNCH OATE NOV 13 1964

iA(LIOCENTRIC C_AIC

RL 146.0R L_L .00 LOL $0.86 VI.

RP 22E.85 LAP -.77 LOP R56.61VIP

RC 281.100 GL 21.94 GP -.88 ZAL

PLAN[TOCENTN|C CONIC

C3 8.978 VHL E.994

LNCH AZNTH tJA(N TIN(

72.89 10 13 58

107.15 14 $7 29

72.69 10 13 58

107.15 14 3T 29

110.00 18 1024

110.00 13 40 12

DIFFERENTIAL COIRECTIONS

TOE .3954 TRA -.0945 TC3-2.R818 BAU .2739

ROE .1261 RIIA .0729 RCS -.0491FAU .80907

FOE 3.6271 FRA 7.2509 FC-56.7336 BaP 4247

BOE .4150 MA .1240 8C3 2.2829 F2P 11790

FLIGHT TIRE 294.00 ARRIVAL DATE SEP 3 1963

DISTANCE 662.413 EARTH TO MARS

32.683 GAL ol.26 AZL 88.0§ HCA 203.27 Sl4A 186.45 ECC .20722 INC 1.9515 vl 30.101

91.091 GAP -4.03 A2P 91.T9 TAL 352.83 TAp 195.90 RCA 147.81APO 225.08 v2 24.674

96.4| zAP 104.16 (76 tTD.0G Z_ 139.38 ETE 178.31 ZAC 86.45 ETC 256.44 CLP 104_16

OLA 32.73 RAL 152.54 RAO 656?.3 VEL 11.418 PTH 1.96 VHp 2.822 DPA 1.30 RAP 178.47 ECC 1.1477

L-I TIN( INJ LAT |NJ _ INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

3784.12 -26.94 |34.45 16.31 70.67 11 17 2 3184.1 -29.33 146.20

n41.66 -26.R3 9|.90 |6.31 70.65 15 26 30 2341.7 -29.32 83.66

3784.12 -26.94 134.45 16.31 70.67 11 17 2 3184.1 -29.33 146.20

294|.69 -26.93 91.90 16.31 70.85 15 26 30 2341.7 -29.32 83.66

9655.54 -32.43 7|.54 10.05 78.56 16 54 40 2055.5 -33.67 62.53

6112.27 -21.70 103.00 13.24 62.92 14 32 11 2518.3 -25.15 95.61

NIO-COUR8E (XECUTIQN ACCURACy ORBIT DETERMINATION ACCURACY

$GT 1877.7 $GR 305.| SG3 3409.3 ST 780.0 SR 252.5 Ss 2090.8

RRT .3907 _ ,4697 9TF .7993 CRT .9546 CRS -.9120 CST -.7614

1606.9 R23 .1599 R15 .8Q16 LSA 2186.4 HSA 481.7 SSA 21.0

SGI 1592,4 sr_ 220.0 THA 4.48 EL1 797.7 EL2 71.7 ALF 17.74

LAUNCH DATE NOV 13 1964 FLIGHT TIN( L_.O0 ARRIVAL OAT( SEP 5 1965

HELIOCENTRIC CONIC DISTANCE 886.424 EARTH TO MARS

RL 148.02 LAL .0O LOL 50.66 VL 32.881 GAL -1.28 AZL 88.05 HCA 204.36 SMA 186.39 ECC .20701 INC 1.9462 vl 30.101

RP 222.47 LAP -.80 LOP 255.00 VP 21.934 GAP -4.29 AZP 91.7_ TAL 552.53 TAp 196.89 RCA 147.80 APO 224.96 V2 24.716

RC 262.833 GL 21.g0 GP -.83 ZAL 96.56 ZAP .102.15 ETS 179.04 ZAE 137.14 (TE 178.32 ZAC 86.28 ETC 256.51 CLP 102.15

PLANETOCENTRIC CONIC

C3 6.958 VHL 2.993 OLA 32.63 RAL 156.71 RAD 656?.3 VEL 11.417 PTH 1.98 VHP 2.806 DpA 1.71 RAp 177.65 ECC 1.1474

LNCH AZMTH LNCH TIME L-| TIME INJ LAT

73.07 10 16 2 3T79.35 -28.87

106.93 14 36 45 2945.62 -28.88

73.07 10 16 2 3779.35 -28.97

106.93 14 36 45 2945.62 -28.88

110.00 16 13 41 2646.88 -32.55

110.O0 13 38 16 3128.09 °21.46

DIFFERENTIAL r_RRECTION8

TO( .4240 TRA -.0349 TC3-2.7830 BAU .3333

ROE .133R RflA .0779 RC3 -.0259 FAU .61430

FOE 3.6531 FRA 7.3818 FC-39.3868 BSP 5402

BOE .4445 8RA .0854 BC3 2.7631 FSP 11996

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

154.05 16.4_ 70.75 11 19 1 3179.4 -29.24 145.81

92.18 16.41 70.74 15 25 50 2345.6 -29.23 83.93

154.05 18.42 70.75 11 19 1 3179.4 -29.24 145.81

92.18 16.41 70.74 15 25 50 2545.6 -29.23 83.93

70.89 18.19 78.92 16 57 48 2048.9 -33.73 61.86

103.54 13.67 62.73 14 30 22 2526.1 -24.94 96.11

flID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1854.9 SGR 310.6 _3 3448.8 ST 813.6 SR 260.4 $S 2104.9

RR7 .3?94 RDF .4278 RTF .8583 CRT .9709 CRS -.9070 CST -.7942

1880.7 R23 .|015 fl13 .8593 LSA 2220.3 MSA 480.2 SSA 21.8

SG| |652.7 Sr, R 227.0 THA 3.73 EL1 852.2 (LZ 59.6 ALF 17.35

LAUGH DATE NOV 13 1984 FLIGHT TIN( 298.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC CONIC DISTANCE 670.447

RL 146.02 LAL .00 LOt. 50._8 VL 32.678 GAL -1.30 AZL 26.06 HCA

RP 222.06 LAP -.83 LOP 286.|0 VP 21..978 GAP -4.52 AZP 9|.7§ TAL

EARTH TO MARS

205.46 SNA 186.34 ECC .20684 INC 1.9416 vl 30.101

352.42 TAp 197.88 RCA 147.80 APO 224.86 V2 24.738

tiC 284. 145 GL 2|.87 r.P -.80 ZAL 96.78 ZAP 100.12 ETS 179.03 ZN[ 134.89 ETE 178.33 ZAC 86.11 (TC 256_.58 CLP 100.13

PLAN(TOCENTIlIC CONIC

C3 8.642 VNL 2.990 OLA 32.52 RAL 158.90 RAID 8367.3 VEL 1|.416 PTH 1.98 VHP 2.793 DpA 2.12 RAP 176.82 ECC 1.1472

LNCH AZNTH LNCH TIM( L-| TIN( INJ LAT INJ I._NG INJ RT ASC INJ AZiATH INJ TIN( PO CS_ TIN INJ 2 LAT INJ Z LONG

73.30 10 18_ 3774.21 -28.79 t33.63 16.55 70.84 1t 21 16 3174.2 -29.15 145.39

106.70 14 35 59 2950.06 -26.79 92.49 16.55 70.83 15 25 9 2350.1 -29.14 84.25

73.30 10 18 22 3774.21 -26.76 153.63 16.55 70.24 11 21 16 3174.2 -29.15 145.39

106.70. 14 35 59 2930.09 -26.72 92.49 18.53 70.83 |5 25 9 2350.1 -29.14 84.25

110.00 18 17 14 2837.22 -32.66 70.21 16.35 79.31 |7 I 12 2037,8 -33.79 61.16

110.00 13 38 17 3134.47 -21.|9 104.05 |3.91 62.53 14 28 31 2534.5 -2A.70 96.65

DIFFERENTIAL CGRRECTIONS NID-COUR31[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4553 TRA .0311 TC3-3.2801 9AU .3921 SGT 2142.1 8DR 316.2 $63 3486.0 ST 874.6 SR 267.6 SS 2083.3

ROE .1386 RRA .077T RC3 -.0043 FAU .62117 RRT .3631 RRF .3837 RTF .8973 CRT .9825 CRS -.8994 CST -.8194

FOE 3.5R82 FRA 7.4524 FC-60.1378 BSP 6824 SG8 2|71.3 R23 .0355 R13 .8977 LSA 2223.4 MSA 482.2 SS4 22.6

BOE .4794 BRA .0837 BC3 3.2801FSP 12043 SG1 2151.2 862 294.2 THA 3.12 ELI 913.4 EL2 47.7 ALF 16.78
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. 1. 1964)

LAtROCH DATE NOV 13 1994

HELIOCENTRIC CQRIC

RL 149.08 LAL .OO

RF ZZt.7O LAp -.87

RC 295.939 GL Z1.83

PLANETO¢ENTRIC CONIC

C3 R.930 VHL 2.998

LMCH AZNTH LNCM TIME

73.57 10 RI 3

108.43 14 35 9

T3.ST 10 11 3

109.43 14 35 8

110.OO 18 Zl 4

liD.U0 13 34 15

PLIGHT TIRE 300.00 ARRIVAL DATE SOp 9 1965

DISTANCE 674.477 EARTH TO MARS

LOL 50.68 VL 36.876 GAL -1.32 AZL 88.06 HCA 206.56 SNA 186.30 (CC .20669 INC 1.9372 Vl 30.101

LOP 257.20 VP 22.020 GAP -4.75 AZF 91.73 TAL 352.30 TAp 198.86 RCA 147.79 APO 224.80 v2 24.799

GP -.77 ZAL 9T.00 ZAP 98.10 ETS 179.02 ZM[ 132.84 ETE t78,$5 ZAC 85.94 ETC 256.65 CLP 98.10

DLA 39.39 RAL 159.13 RAO 6567.3 VEL 11.416 PTH 1.98 VHP

b-I TIN( INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

3799.41 -_S.TO 153.15 18.76 70.94 11 23 51

2935.$5 -19.86 92.85 li.72 70.92 15 24 21

3789.41 -20.T0 153.15 t6.72 70.94 11 23 51

6955.35 -20.90 92.85 1S.?E 70.92 15 24 21

2929.25 -St.T0 89.49 10,35 79.72 17 4 52

3143.50 -Z0.91 104.38 13.99 82.32 14 69 39

DIFFERENTIAL C_RRECTION$ NID-COURE ERECUTION ACCURACY

TDE .4948 TRA .09Te TCS-3.TR43 BALI .4930 SiT 8460.0 MOI 3£2.7 Sis 3512.9

ROE .1409 RRA .OTTO RC3 .0171FAU .9£531 RRT .3359 RIF .$417 RTF .0226

FDE 3.5590 FMA 7.5403 FC-90.8242 Blip 7043 _ 2401.T R23 .0194 R13 .9227

llOE .5049 Ilia .1240 B¢3 3.7343 F8P 11114 Sit 1463.0 SO2 $03.T THA 2.58

LAUNCH DATE NOV 13 1964 FLIGHT TIME 302.00

HELIOCENTRIC CCNIC DISTANCE 670.513

RL 149.02 LAL .00 L_L 50.96 VI. 31.6?4 GAL -1.34 AZL 88.0T HCA 207.87 SMA

RP 221.32 LAP -.90 LOP 230.31VSP L_.003 GAP -4.37 AZP 91.T1 T/d. 352.17 TAp

RC R87.114 GL 21.79 GP -.75 ZAL 97.10 ZAIP Si.OT ETO 1T0.02 ZAE 130.30 ETE

PLAN[TOCENTR|C CQNIC

2.784 DpA 2.53 RAP 175.99 ECC 1.1470

PO COT TIM INJ 2 LAT INJ 2 LONG

3168.4 -29.05 144.91

2355.3 -29.04 84.62

3168.4 -29.05 144.91

2355.3 -29.04 64.62

2028.2 -33.85 60.42

2543.5 -24.44 97.23

ORBIT DETERMINATION ACCURACY

9T 934.0 _ 275.1 S$ 2071.7

CRT .9898 CRS -.8922 COT -.8397

LSA 2237,4 MSA 483.Z 9SA 23.4

E'L1 972.9 EL2 37.6 ALF 16.28

ARRIVAL DATE SOP 11 1965

EARTH TO MARS

186.26 [CC .20657 INC 1.9330 vl 30.101

199.83 RCA 147.78 APO 224.74 V2 24.841

178.37 ZAC 85.77 ETC 256.73 CLP 96.07

C3 8.921 VHL 2.097 OLA 31.10 RAL 139.$8 RAO 0547.3 V[L 11.413 PTH 1.98 VHP

LNCN AZNTH _M TIME L-I TIN[ INJ LAT INJ LONG INJ RT A&C INJ A_4TH INJ TIRE

?3.ST 10 24 I 3791.19 -_1.S9 151.O3 IS.11 71.03 11 26 43

109.13 14 34 10 L_HII.II -I0.58 93.1$ 16.92 71.D2 15 23 31

73.87 10 24 1 3TI1.11 -I0.51 152.O3 11.92 71.03 11 26 43

109.13 14 34 10 Z991.11 -11.33 93.29 IS.I2 71.02 15 23 31

liD.SO ll 25 11 2118.£3 -31.t0 S,.T3 18.78 00.19 17 9 49

110.00 13 32 11 3153.14 -go.D0 105.17 14.09 62.10 14 24 44

DIFFERENTIAL CCRRECTIONS NID-COURSI[ ELOCUTION ACCURACY

TOE .5139 TRA .1981 TC_'4.3192 RAU .5140 SiT 2T80.0 _ 319.7 SO3 3531.6

liD[ .1448 lIRA ,OTTl RC3 .0384 FAU .illO0 RRT .3038 RI_ .3033 RTF .9397

FOE 3.4989 FMA 7.6404 FC-90.9443 BlIP IOl, _ 2803,4 R23 .OIL_ R13 .9398

ROE .3339 BMA .1935 8C3 4.3194 Fll I 11|30 84;I ITOT.I Ill 313.7 THA 2.10

2.779 DpA 2.93 RAp 175.16 ECC 1.1468

PO COT TIN INJ 2 LAT INJ 2 LONG

3162.2 -28.93 144.40

2361.2 -28.92 85.03

3162.2 -28.93 144.40

2361.2 -28.92 85.03

2018_2 -33.91 59.64

2553.1 -24.17 97.84

ORBIT DETERMINATION ACCURACY

ST 995.3 SR 282.5 SS 2054.3

CRT .9940 CRS -.8837 COT -.8554

LSA 2248.1NSA 485.9 SSA 24.2

ELI 1034.2 ELI 29.7 ALF 1§.77

LAUMCM DATE NOV 13 1964 FLIGHT TIME 304.00

HELIOCENTRIC C(_IC

RL 148.02 LAL .DO

RP 220.94 LAp -.93

RC 268.570 GL 21.75

PLANETOCENTRIC CONIC

C3 8.915 VHL 2.966

LNCH AZ14TH LNCN TIME

74.19 10 27 20

105.81 14 33 T

74.19 10 27 20

105.91 14 33 7

110.00 16 29 33

110.00 13 30 4

ARRIVAL DATE SEP 13 1965

LOL 50.66 VL 32.872 GAL

LOP 259.42 VP 22.107 GAP

GP -.72 ZAL 97.54 ZAP

DISTANCE 682.562 EARTH TO MARS

-1.36 AZL 88.07 HCA 208.77 SNA 186.25 ECC .20649 INC 1.9292 Vl 30.101

-5.|8 AZlP 91.69 TAL 352.01 TAp 200.79 RCA 147.77 Apo 224.68 V2 24.883

94.05 ETS 179.01 ZAE 126.13 ETE 178.39 ZAC 85.69 ETC 256.81 CLP 94.05

OLA 32.11 hAL 159.87 RAD 8587.3 VEL 11.415 PTH 1.98 VHP 2.776 DPA 3.33

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN

3755.21 -28.48 152.05 17.15 71.14 11 29 55 3155.2

6967.93 -29.47 93.73 17.15 71.12 15 22 35 2367.9

3755.21 -29.48 152.05 17.15 71.14 11 29 55 3155.2

2987.93 029.47 93.73 17.15 71.12 15 22 35 2367.9

2907.78 -33.02 $7.94 19.03 80.61 17 13 1 2007.8

3163.36 -20.28 105.70 14.22 61.87 14 22 48 2563.4

RAp 174.34 ECC 1.1467

INJ 2 LAT 4NJ 2 LONG

-28.80 143.63

-26.79 85.50

-28.80 143.83

-28.79 65.50

-33.96 58.83

-23.87 98.49

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5418 TRA .2367 TC3-4.8433 BAU .5773 SOT 3119.9 SGR 337.4 383 3541.8 ST 1055.6 SR 289.9 SS 2037.5

ROE .1485 RRA .0781RC3 .0593 FAU .82913 RRT .2744 RRF .2883 RTF .9519 CRT .9958 CRS -.8752 COT -.8687

FOE 3.4337 FRA 7.7229 FC-81.0916 3SP 10333 _ 3130,1 R23 .0023 R13 .9520 LSA 2260.9 NSA 487.4 SSA 24.9

BOO .561R BRA .2493 0C3 4.8437 FOP 12177 $4;1 3121.3 _2 324.3 THA 1.72 EL1 1094.4 (L2 25.5 ALF 15.31

LAUNCH DATE NOV 13 1964 FLIGHT TIRE 308.00

HELIOCENTRIC C(:NIC DISTANCE 888.617

RL 148.02 LAL .00 LOL 50.86 VL 32.870 GAL -1.$9 AZL 80.07 HCA

RP 220.38 LAP -.98 LOP 290.33 _p 22.551 GAP --5.40 AZF 91.07 TAL

RC 270.009 GL 21.71 GP -.TO ZAi. 97.83 ZAp 9_.04 ETS 17,.01 Z_

PLAN[TOCENTRIC CONIC

C3 6.913 VHL 2.996 DLA 31.95 RAL 159.90 RAO 6567.3 VEL 11.415 PTH 1.90 VHP

LNCH AZNTN LNCN TIN( L-I TIME INJ LAT INJ I._JG INJ RT AOC INJ AZNTH INJ TIRE

74.55 10 31 0 3747.64 -26.35 151.43 17.41 71.25 11 33 27

105.45 14 31 57 2975.42 -28.34 94.23 17.41 71.23 15 21 32

?4.55 10 31 0 3747.64 -28.35 151.43 17.41 71.25 11 33 27

105.45 14 31 57 2976.42 -29.34 94.23 17.41 71.23 15 21 32

110.00 18 34 11 2598.92 -33.14 87.12 19.33 81_09 17 17 26

liD.DO 13 27 59 3174.13 -19.93 108.43 14.37 61.64 14 20 50

DIFFERENTIAL C(:RRECTION8 MIO-¢OUESE EXECUTION ACCURACY

TOE .5890 TRA .3099 TC3-5.3732 BAD .8404 SGT 3400.9 V,R 345.4 SO3 3541.9

ROE .1524 RRA .0724 RC3 .0798 FAu .62830 RRT .1433 _ .2314 flTF .9808

FDE 3.3555 FRA T.8Q19 FC-9|.0248 RgOP 11595 SG8 3478.1 R23 -.0047 R13 .9607

BID( .5891BRA .3197 9C3 5.3738 FOP 12100 SO1 3491.9 SO2 334.9 THA 1.40

209.89 SNA

351.05 TAp

126.88 £T[

ARRIVAL DATE SEP 15 1965

EARTH TO MARS

188.20 ECC .20843 INC 1,9258 vl 30.101

201.74 RCA 147.78 APO 224.84 V2 24.924

178.42 ZAC 85.44 ETC 256.89 CLP 92.D4

2.777 DpA 3.72 RAP 173.52 ECC 1.1467

leo COT TIN INJ 2 LAT INJ 2 LONG

3147.6 -28.66 143.21

2375.4 -28.65 86.03

3147.6 -28.66 143.21

2375.4 -28.83 8G.D3

1998.9 -34.01 57.g9

2574.1 -23.56 99.17

ORBIT OETERNINATION ACCURACY

ST 1116.2 OR 2g7.3 SS 2017.1

CRT ,9958 CRS -.8656 CST -.8792

LOA 2272.1 MRA 489.9 SSA 25.S

ELI 1154.9 EL2 26.3 ALF 14.86
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LALR¢CH DATE MOV 13 1964

HELIOCEMTRIC C_41C

RL 148.02 LAL .OO

RP 220.18 LAP -.99

RC 271.430 GL 21.97

PLAN(TOCENTRIC CONIC

C3 9.915 VHL 2.98|

LNCH AZMTH LNCM TIM(

74.95 10 35 4

tOS.O5 14 30 39

74.95 tO 3S 4

105.05 14 30 39

110.00 18 39 4

tlO.OO 13 25 47

FLIGHT TIN( 308.00 ARRIVAL DATE SEP 17 1965

LOL SO.6S VL 32.869 GAL

LOP 881.94 VP 22.199 GAP

GP -.88 ZAL 98.19 ZAP

OISTANC( 690.679 EARTH TO MARS

-1.42 AZL 68.06 HCA 211.00 SNA 186.18 (CC .20640 INC 1.9225 vl 30.101

-3.91 AZ1P 91.95 TAL 351.67 TAP 202.87 RCA 147.75 APO 224.81 V2 24.965

90.04 (T$ 179.01 ZJJE 123.64 ETE 178.45 ZAC 85.27 (TC 259.98 CLP 90.04

DLA 31.77 RAL 160.32 RAD 8587.3

L-I TIME: IHJ LAT INJ LONG

373_.18 -29.21 150.74

2983.94 -29.20 94.64

3739._8 -26.21 150.74

2983.94 -26.20 94.84

2583.84 -33.25 88.29

3185.47 -19.56 107.10

VEL 1t.4t5 PTH 1.98 VHP 2.781DPA 4.21 RAP 172.72 ECC 1.1467

|NJ RT ASC |NJ AZI4TH |NJ TIN( PO CST TIN |NJ 2 LAT INJ 2 LON6

17.70 71.37 11 37 24 3139.2 -28.31 142.52

17.70 71.35 15 20 20 2383.9 -28.50 88.63

17.70 71.37 11 37 24 3139.2 -28.51 142.52

17.70 71.35 15 ZO 20 2363.9 -28.50 86.63

19.G§ 81.58 17 2Z 10 1983.9 -34.08 57.11

14.53 01.39 14 18 52 2585.5 -23.23 99.88

DIFFERENTIAL C_RRECTION$

TOE .5982 TRA .$873 _C3-3.8984 9AU .7031

ROE .1389 RRA .0789 RC3 ,1004 FAU ,92382

FOE S.3184 FRA 7.9_09 FC*80.3792 9SP 12901

BOE .8164 8RA .3952 BC3 5.8992 FSP 12218

LAUNCH DATE NOV 13 11H_4

H(LIOCENTRIC C(_41C

RL 148.02 LAL .OO

RP 219.81 LAP -|.02

RC 27Z.833 _ 21.82

PLAMETO¢_NI_IC C_I4ZC

CS 8.920 VHt. 2.987

LNCM AZI4TH LNCH TIM(

75.39 10 39 31

104.91 14 29 5

75.39 10 39 31

104.91 14 _l 3

110.00 19 44 9

110.00 13 23 37

LGL 50.66 VL 32.868 GAL

LOP 262.79 VIP 22.241 GAP

GP -.98 ZAL 99.55 ZAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3905.2 _ 354.3 883 3529.8 ST 1178.4 SR 305.1 SS 2017.4

RRT .2137 RRF .2023 flTF .9871 CflT .9942 CRS -.8578 CST -.8900

3921,9 R23 -.0(_ fl13 .9971 LSA 2304.7 NSA 489.5 SSA 26.2

SGS 3905.9 SG2 348.1 THA 1.15 EL1 1216.9 EL2 31.7 ALF 14.44

FLIGHT TIME 310.00 ARRIVAL DATE SEP 19 1965

DISTANCE 084.752 EARTH TO MARS

-1.48 AZL 88.08 HCA 212.12 SMA 186.17 ECC .20641 INC 1.9193 vl 30.101

-5.81 AZP 91.83 TAL 351.48 TAp 203.90 RCA 147.74 APO 224.59 v2 25.006

N.OS (78 179.01ZAl[ 121.41 [T( 178.47 ZAC 85.12 ETC 257.06 CLP 88.05

OLA 31.59 RAL 180.69 RAO 8597.3

L-| TIME: INJ LAT INJ t_

3729.84 -28.06 149.98

_HI3.40 -29.05 93.50

$729.94 -28.08 149.98

2993.40 -28.05 95.50

2574.07 -33.37 95.37

3197.27 -19.19 107.90

DIFFEREMTIAL C(:RRECTIONS

TOE .8192 TRA .4838 TC3-9.4308 BAU .7870

ROE .1603 RflA .0793 RC3 .1194 FAU .82191

FOE 5.1745 IrRA 7.9319 FC-60.3297 BliP 14141

BO( .8398 BRA .4709 BC3 9.6317 Flip 121tS

VEt. 11.415 PTH 1.98 VHP 2.788 DpA 4.46 RAP 171.94 ECC 1.1468

INJ RT ASC INJ AZNTH |NJ TIME: PO CST TIN INJ 2 LAT INJ 2 LONG

19.02 71.49 11 41 41 3129.9 -28.34 141.77

18.02 71.47 15 _8 58 2393.4 -28.33 87.30

19.02 71.49 11 41 41 3129.9 -28.34 141.77

18.02 71.47 15 18 38 2393.A -28.$3 87.50

20.00 82.10 17 27 4 1974.1 -34.10 56.21

14.79 81.14 14 16 55 2597.3 -22.87 100.61

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4154.0 VAt 382.8 SG3 3515.3 ST 1233.8 SR 312.1 SS 1972.2

RRT .11t42 _ .1999 RTF .9723 CRT .9913 CRS -.8443 CST -.8948

SGa 4|89,8 RI_ -.011T fl13 .9723 LSA 2294.3 MSA 494.8 9SA 26.9

891 4154.8 ll_ 358.4 THA .93 EL1 1272.1 EL2 39.8 ALF 14.09

LAUNCH DATE NOV 13 1964

HELIOCEHTRIC CONIC

RL 148.02 LAL .00 LC_

RP 219.44 LAP -!.05 LOP 283.89 Yp 22.208 GAP -6.02 AZP 91.60 TAL 351.27 TAp 204.51RCA 147.73 APO 224.58 V2 25.047

RC 274.220 GL 21.57 GP -.63 ZAL 98.94 ZAP 86.08 ETS 179.01ZAE 119.20 ETE 178.50 ZAC 84.96 ETC 257.15 CLP 86.08

PLANETOCENTRIC CONIC

C3 8.929 VNL 2.988 OLA 31.39 RAL 191.09 RAD 6567.3 VEL 11.416 PTH 1.98 VHP 2.799 DpA 4.85 RAp 171.18 ECC 1.1469

LHCH AZNTH LNCH TIHE L-I TIME INJ LAT INJ LONG IHJ fiT ASC INJ AZI4TH INJ TIME PC) CST TIM lMJ Z LAX INJ 2 LONG

75.87 10 44 25 3719.74 -25.90 149.15 18.37 71.62 11 46 24 3119.7 -28.16 140.95

104.13 14 27 21 3003.96 -23.99 96.24 16.37 71.60 15 17 25 2404.0 -28.15 88.05

75.87 10 44 25 3719.74 -23.90 149.15 18.37 71.62 11 46 24 3119.7 -28.16 140.95

104.13 14 27 21 3003.99 -25.89 96.24 16.37 71.60 15 17 25 2404.0 -28.15 88.05

110.00 16 49 29 2562.14 -33.47 94.46 20.36 62.63 17 32 11 1962.1 -34.13 55.28

110.00 13 21 27 3209.57 -18.77 108.32 14.99 60.89 14 14 37 2609.6 -22.50 101.58

FLIGHT TIM( 312.00 ARRIVAL DATE SEP 21 1965

DISTANC[ 696.632 EARTH TO MARS

50.86 VL 32.986 GAL -1.49 AZL 66.09 HCA 213.25 SNA 186.16 ECC .20644 IHC 1.9164 vl 30.101

OIFFEREHTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6413 TRA .5432 TC3-9.9533 BAU .8302 SGT 4502.0 1441 371.4 993 3493.6 ST 1288.9 SR 319.3 SS 1935.1

ROE .1642 RRA .0797 RC3 .1379 FAU .6179Q flRT .1573 flRF .1393 RTF .9763 CRT .9873 CRS -.8307 CST -.8992

FOE 3.0441 FRA 7.9676 FC-59.8808 BSP 15402 SG8 4517.3 823 -.0155 813 .9763 LSA 2293.1 MSA 499.0 SSA . 27.4

80[ .6619 BRA .5490 BC3 6.9547 FSP 11988 SGI 4502.4 SG2 366.7 THA .75 EL1 1327.0 EL2 49.2 ALF 13.77

LAUNCH DATE NOV 13 1984 FLIGHT TIME: 314.00 ARRIVAL DATE SEP 23 1965

HELIOCENTRIC C_NIC DISTANCE 702.920 EARTH TO MARS

RL 148.02 LAL ,00 LOL 50.69 VL 32.897 GAL -1.53 AZL 88.09 HCA 214.38 _4A 186.15 ECC .20649 INC 1.9136 vl 30.101

RP 219.07 LAp -1.09 LOP 263.02 VP 22.331 GAP -8.22 AZP 91.58 TAL 351.04 TAp 205.42 RCA 147.71 APO 224.59 V2 25.088

RC 275.589 GL 21.52 r_p -.61 ZkL 99.36 ZAP 84.14 [TS 179.02 ZN[ 117.01 (TE 178.53 ZAC 84.81 ETC 257.23 CLP 84.14

PLAN(TOC2NTRIC CONIC

C3 8.942 VHL 2.990 OLA 31.17 RAL 161.51 8AO 8587.3 VEL 11.416 PTH 1.98 VHP 2.912 DpA 5.20 RAp 170.44 ECC 1.1472

LNCH &Z14TH LNCH TIN( L-I TIN( INJ LAT INJ L_NG |NJ RT ASC INJ AZNTH |NJ TIME: F_ CST TIN INJ 2 LAT INJ Z LONG

76.39 10 49 47 3708.37 -25.72 149.22 18.75 71.75 11 51 36 3108.4 -27.97 140.03

103.81 14 25 20 3015.89 -25.71 97.08 18.75 71.74 13 15 36 2415.9 -27.96 88.89

78.39 10 49 47 3709.37 -23.72 148.22 18.75 71.75 11 51 39 3108.4 -27.97 140.03

103.61 14 25 20 3015.89 -21.71 97.08 18.75 71.74 15 15 36 2413.9 -27.98 88.89

110.00 18 55 1 2549.90 -33.59 63,52 20.79 83.17 17 37 30 1949.g -34.16 54.32

110.00 13 19 17 3222.36 -18.35 109.27 15,25 60.84 _4 13 0 2622.4 -22.11 102.16

OIFF[RENTIAL C_NR(CTION$ NID-COURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .8610 I_A .6253 TC3-7.4728 BAU .8935 SGT 485t.4 SGR 380.5 SG3 3462.3 ST 1341.0 SR 326.8 SS lg00.0

RD[ .1911RRA .0803 RC3 .1580 FAU .91154 RRT .1315 RRF .1124 RTF .9793 CRT .9823 CRS -.8162 CDT -.9029

FOE 2.9129 FRA 7.9981 FC-39.2103 RSP 16849 $r_4868.3 R23 -.0173 813 .9793 LSA 2293.7 MSA 503.0 SSA 28.0

BIDE .8820 9RA .6304 BC3 7.4742 FSP 11894 SG1 4851.7 992 377.1 THA .59 EL1 1378.9 EL2 sg.6 ALF 13.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUtICH DATE NOV 13 1964

HELIOCENTRIC CONIC

RL 149.02 LAL .00

RF Rle.70 LAP -1.11

RC 276.940 9L 21.47

PLAN(TOC[NTRIC CONIC

C3 S.959 VHL 2.DDS

LNCH AZNTH LNCH TIM(

78.97 10 59 4_

103.09 14 29 1

76.97 10 55 41

lOS.D3 14 ZS 1

110.00 17 O 49

110.00 13 17 8

FLIGHT TIM( SIS.OO ARRIVAL DATE 3EP ZS 1995

DISTANCE 707,016

LOL 50,66 VL 32,867 GAL -1,57 AZL 88,09 HCA 215,51

LOP 296,1S VP 22,376 GAP -6,41 AZP 91,56 T/_. 350.81

6P -.59 ZAL 99,81 ZAP 88,22 ETS 179,02 Z/d_ 114,85

DLA $0.94 RAL 161.9S RkO SSGT,] V(L 11.417 PTH 1.98

L-I TIN[ INJ LAT INJ LONG IMJ RT AS(; INJ AZI4TH

3895.79 -25.53 147.20 19.16 71.89

SO_J.21 -25.52 98.01 19.16 71.88

SSRS.?S -29.S$ 147._0 19.16 71.89

3OL'9.tt -29.51 98.01 19.16 71.88

253T.$5 -33.ST 62.55 21.18 89.T4

$265.91 -17.90 11D.04 15.53 60.$2

EARTH TO MARS

SMA 186.15 ECC .20658 INC 1.9109 vl 30.101

TAp 2DS,31 RCA 14Y,69 APO EZ4.SO VZ 25.129

ETE 178,56 ZAC 84,97 ETC 257.32 CLP 82.22

VHP 2.82e DpA 5,53 RAP 169.73 ECC 1.1474

INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

11 57 17 3095.9 -27.76 139.02

15 13 30 2429.E -27.76 89.83

11 57 17 3095.8 -27.76 139.02

1S 13 30 2429.2 -27.76 89.83

17 43 2 1987.4 -34.17 53.34

14 11 3 2635.8 -21.71 102.98

DIFFERENTIAL C_RRECTION_ MIO-COURSEExECUTIGN ACCURACY ORBIT DETENNINATION-JU_CURACY

TOE .STRO TRA .70lit TC3-7.9843 BAU ,slle4 3ST S199,0 _ 31YR.? $t;3 3423.6 ST 1889.4 SR 338.9--_ 1861.0

ROE ,1721RRA .OSOD RC3 ,1733 FAU ,eO43e RRT ,t072 RRF ,MTI RTF ,9818 CRT ,9762 CRS -,S001 CST -.9053

FOE Z,TTOt FRA e,O09T FCoSB,40TI RSP 17873 SGa 5213,e fl23 -,0188 R13 ,9818 LeA 2290,6 NSA 507,3 SEA 28.5

SO[ .6995 eRA .7135 RC$ 7.9e61FSP 11693 SGI 5|09.1 Sr_ 387.4 THA .46 ELI 1427.2 EL2 70.3 ALF 13.23

LAUNCH DATE NOV 13 19494

HI[LIOCENTRIC C_41C

RL 14e,o2 LAL .DO

RP 218.34 LAP -1.14

RC Z78.273 GL 21.42

PLAI_TOC[N'IrRIC CONIC

C3 8.979 VI4L 2.999

LNCH AZNTH LNCH TIN[

77.61 11 2 15

102.39 14 ZO 16

77.61 11 E 13

102.39 14 20 16

110.00 1T 8 40

110.00 13 14 9R

DIFFERENTIAL CaIRECTIONe

TDE .O02e TMA .7293 TC3-8.4RR4 BAU 1.0109

ROE .1761 RRA o0819 RC3 01901 FAt/ ,3Rseo

FOE 2.6139 liRA R.Otes FC-ST.4STS 811P llORl

BIDE .7148 DRA .79t)5 RC3 8.4ees Flip 11313

ARRIVAL DATE SEP 27 1965

EARTH TO MARS

SMA 186.15 ECC .2ORS9 INC 1.9089 vl 30.101

TAp 207.20 RCA 147.68 APO 224.63 V2 25.168

ETE 178.59 ZAC 34.54 ETC 257.40 CLp 80.34

FLIGHT TIN( 518.00

DISTANCE 711.119

LCL 5o.6e VL 32.887 GAL -1.21 AZL 88.09 HCA 216.e4

LOP 267.Ee vP 22.422 GAP -6.eo AZP 91.53 TAL 330,5e

GP -.97 ZAL 1Do.Re ZAp 80.54 ETS 179.02 ZAE 112.T1

DLA 30.70 RAL 1e,.43 RAD 6327.3 VI[L 11.418 PTH 1.98 VHp 2.848 DPA 5.86 RAp 169.04 ECC 1.1478

L-I TIN( INJ LAT |NJ _ INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 bAT INJ 2 LONG

3e8t,34 -23.33 14e.06 19,52 72.04 12 $ 34 $0D1.5 -27.54 137.89

3044.30 -23.32 9t).07 19.59 72,03 15 11 O 2444.3 -27.54 90.9_

_1.54 -R3.33 14e.oe 12.59 72.04 12 3 34 $081.5 -27.54 137.89

3044.30 -IS.St RR.0T 19.59 Tt.03 15 11 O 2444.S -27.54 90.91

2524.54 -33.7e El.Re 21.R_ e4.32 1? 48 45 1924.5 -34.18 52.34

324R.31 -17.44 |10.83 L5.24 60.12 1_ 9 8 2649.3 -21.28 103.81

NiO--CoURIEEvrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST S545.1 li_ 31)e.o SG3 3377.9 ST 1435.2 SR 341.0 SS 1819.7

RRT .0847 RRF .OQST RTF .9838 CRT .9691CRS -.7816 CST -.9065

55SR,4 RrJ -,Oe01 R13 ,e838 LEA 2289,4 MSA 513.1 SEA 29.0

eGI $549.| I_ 3eT.S THA .35 ELI 1472.8 ELI 82.0 ALF I3.01

LAUNCH OAT[ NOV 19 1964 FLIGHT TIN( 320.00 ARRIVAL DATE 3EP 29 1965

HELIOCENTRIC CONIC

RL 148.02 LAL .DO

RP 217.96 LAP -1.17

RC 279.589 GL 21.36

PLANt[TOCENTRIC CONIC

C3 9.003 VHL 3.001

LNCH AZMTH LNCH TIME

78.32 11 9 25

101.66 14 17 3

78.32 11 9 25

101.68 14 17 3

110.00 17 12 47

110.00 13 12 51

DISTANCE 715.229

LOt. 50.66 VL 32.868 GAL -1.69 AZL 88.09 HCA 217.78

LOP 268.42 VP 22.467 GAP -6.79 AZP 91.51 TAL 350.29

GP -.56 ZAL 100.79 ZAP 76.48 (TS 179.09 ZAE IIO.SO

DLA 30.44 RAL 162.93 RAD 6567.3 VEL 11.419 PTH 1.98

L-I TIME IMJ LAT IMJ LONG |MJ RT A$C INJ AZ14TH

$863.57 -25.11 1A4.79 20.06 72.2D

3061.33 -25.10 100.27 20.05 72.18

$663.57 -25.11 144,79 20.06 72.20

3061.33 -25.10 100.27 20.05 72.18

2511.46 -53.85 60.35 22.09 84.91

3265.44 -16.96 111.65 16.18 59.87

EARTH TO MARS

SMA 186.I6 ECC .20683 XNC 1.9060 vl 30.101

TAp 206.07 RCA 147.66 APO 224.66 V2 25.208

ET( 178.62 ZAC 84.41ETC 257.48 CLP 78.48

VHp 2.870 DPA 9.16 RAP 198.39 ECC 1.1482

INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

12 10 30 3063.6 -27.3I 136.63

15 8 4 2461.3 -27.30 92.11

12 10 30 3065.6 -27.31 136.63

13 8 4 2461.3 -27.30 92.11

17 54 39 1911.5 -34.18 51.32

14 7 I4 2663.4 -20.83 104.66

OIFFERENTIAL COtRECTIONS NID-COURW[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .7053 TRA .8848 TC3-8.9727 BAU 1.0803 SGT 3RRe.3 $GR 408.4 363 3925.9 ST 1478.3 3R 348.2 8s 1781.2

ROE .1801 RRA .0823 RC3 .2091 FAU .eDGE0 RRT .0e42 RRF .0427 RTF .9654 CRT .9609 CRS -.7624 CST -.9077

FOE 2.4861FRA 8.0178 FC-59.3882 BSP 20305 $(,8 5e00.4 R23 -.D209 RIS .9834 LEA 2232.S MSA 317.R SEA 29.4

BDE .7279 eRA .8868 ec3 3.9751FSP 11919 $61 38ee.3 $82 407.5 THA .26 EL1 1515.9 EL2 94.0 ALF 12.80

LAUt4CH DATE NOV 13 19e4 FLIGHT TIRE 322.00 ARRIVAL DATE OCT I 1965

HELIOCENTRIC CONIC

RL 148.02 LAL .00

RP 217.eZ LAP -1.20

RC 280.887 GL 21,29

PLAN(TOCENTRIC C_l_lC

C3 9.032 VHL 3.005

LNCH AZNTH LNCH TIN[

79.12 11 17 24

100.86 14 IS 14

79.12 11 17 24

100.88 14 13 14

I10.00 17 19 5

110.00 13 10 44

DISTANCE 719,34e EARTH TO MARS

LOL so.eD VL 32.899 GAL -1.71 AZL 38.10 HCA 218.92 3NA 186.17 ECC .20700 INC 1.9038 vl 30.101

LOP zGR.SG VlP 2J_.313 GAp -6.97 AZP 91.48 TAL 350.01 TAp 208.93 RCA 147.64 APO 224.71 V2 25.248

GP -.54 ZAL 101.31ZAp Te.es ET3 |79.03 ZAE 108,32 ET[ 178.65 ZAC 84.29 ETC 257.56 CLP 76.66

DIFFERENTIAL CCRRECTIONS

TD[ .7148 TRA .0763 TCS-9,449T BAU 1.1410

ROE .1842 RRA ,DES1 RCS ,2215 FAU ,57531

FOE 2.3056 FRA 8.0101 FC-53.149| BSP 21493

ODE .7381 eRA .9798 BC3 9.4493 FSP 11115

OLA 30.17 RAL 183.45 RAO SECT.3 VEL lI.4EO PTH 1.98 VHP 2.095 OPA 6.45 RAp 187.77 ECC 1.1486

L-I TIN[ INJ LAT INJ i._NG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

3e47.40 -24.88 143.35 20.55 72.3e 12 18 12 3047.4 -27.D6 I35.21

3080.74 -24.ST 101.64 20,53 72.35 15 4 SS 2480.7 -27.05 93.49

3647.40 -24.8R 145.35 20.35 72.36 12 18 12 3047.4 -27.06 135.21

3080.74 -24.87 101.64 20.33 72.35 15 d 33 2480.7 -27.05 93.49

24R8.14 -$3.e2 59.52 22.58 85.52 18 0 43 1898.1 -34.17 50.28

3277.9D -16.46 112.48 16.54 59.61 14 5 22 2678.0 -20.37 105.54

MID-COURSI[ [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 6223.t SGR 417.8 SG3 3267.2 ST 1517.8 SR 333.4 SS 1740.1

RRT .0450 _ .0232 RTF .9867 CRT .g519 CR3 -.7404 CST -.g076

S_ $237_191_3 -.0214 R13 .9867 LeA 2276.3 MSA 524.3 SSA 2g.8

$61 6223.7 $82 417.4 THA .17 EL1 1§39.0 EL2 106.6 ALF 12.62
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 13 liD4 FL|GHT T|N( 324.00 ARRIVAL DATE OCT $ 1985

H[LIOCEHTRIC CONIC

RL 148.02 LAL .00 LOt. 50.$8 VL 32.870 GAL

RP 217.27 LAP -1.22 LOP 270,71 Vp 22.S59 GAP

RC R9£.197 GL 2|.29 GP -.SZ ZAL 101.88 ZAP

PLAN(TOCENTR|C CONIC

CS 9.099 VHL 8.011

LNCH AZklTH L_M T|14(

90.02 11 2S 25

99.98 14 8 38

1OO.00 14 15 44

IO0.OO 14 5 57

110.00 17 25 32

110.00 13 8 39

DIFFERENTIAL CCltRECT]ON$

TOE .7215 TRA |.O?OS TC5-9.9054 BAU 1.2009

RDE .1883 RRA .0939 RC3 .2380 FAU .56397

FOE 2.1381FRA T.999G FC-$3.8588 88P 2H54

00[ .7484 BRA 1.0738 BC3 9.9082 FSP 10880

DISTAHC[ 725.473 EARTH TO MARS

-1.76 AZL 88.10 HCA 220.07 SMA |88.19 ECC .20719 INC 1.9018 V| 30.101

-7.15 AZP 9|.48 TAL 349.71 TAp 209.79 RCA 147.81 APO 224.77 V2 25.287

74.87 (T$ 179.04 ZN[ 108.48 (TJ[ 178.68 ZAC 84.18 £TC 287._ CLR 74.87

OLA 29.89 RAL 184.00 RAO 8587.5 V[L 11.422 PTH 1.98 VHP 2.925 DPA 6.73 RAP 167.19 ECC 1.1492

LoI T|NE INJ LAY ]NJ LCNG |NJ RT ASC ]NJ A_4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3828.48 -24.44 141,71 21.07 72.55 12 28 49 3026.5 -26.80 133.57

3103.10 -24.93 103.22 21.07 72.51 15 0 21 2503.1 -26.79 95.09

3088.77 -24.96 102.12 21.18 72.99 15 S 1| 2486.8 -27.05 93.94

3118.O3 -24.32 104.22 20.96 72.08 14 55 55 2518.0 -26.54 96.13

2484.81 -33.29 58.46 23,09 86.14 18 6 §7 1884.6 -54.18 49.22

3292.98 -15.94 115.33 18.93 59.35 14 3 32 2695.0 -19.89 106.43

NID-COUR_ [X2CUTICN ACCURACY (_2IT DETERN|HATION ACCURACY

_T 9559.2 _ 427.1 _83 3204.8 87 |553.3 GR 382.5 SS 1697.4

RRT .0eT3 IIit r ,0049 RTF .98T9 CRT .9410 CRS -.7158 CST -.9067

9570,1 R23 -.0925 R18 .9879 LSA 2267.6 MSA 531.4 SSA 30.1

SO1 6556.2 IM;2 427.0 THA .|0 EL| 1590.5 ELI 119.8 ALF 12.46

LAUNCH DATE NOV 13 1964 FLIQHT TII4E 328.00 ARRIVAL DATE OCT S 1965

HELIOCENTRIC CONIC

RL 148.0R LAL .00

RP 218.R1 LAP -1.25

RC 283.431 GL 21.18

PLAN[TOCENTR|C CONIC

C3 9.104 VHL 3.017

LNCH AZNTH LNCH TIN(

81.05 11 38 36

96.95 14 2 58

1OO.00 14 47 5

100.00 13 35 9

110.00 17 32 9

110.OO 13 8 35

D|FFEREMTIAL C(:mR[CT|(_f8

TO[ .7641 TRA 1.t170 TC-10.3480 8AU 1.2599

ROE .1924 RRA .0848 RC$ .242R FAU .55190

FOE 1.9676 FRA 7.9610 FC-52.4788 Blip 23794

80( .7483 lIRA 1.1701 BC310.35|0 FSP 10932

DISTANCE 727,806 EARTH TO MARS

i.QL 50.66 VL 37.,871 GAL. -1,81AZL 88.10 HCA 221.82 Si4A 186.21ECC .20742 INC 1.8998 Vt 30.101

LOP 271.88 VP 22,604 GAP -7.33 AZlb 91.43 TAIL 342.41 TAB 210.63 RCA 147.89 APO 224.83 v2 25.327

GP -.51 ZAL 102.44 ZAP 73.12 [T$ 179.04 ZN[ 104.47 ETE 178.71 ZAC 84.08 ETC 257.71 CLP 73.12

OLA 250.59 RAL 164.57 RAID 9597.3 VI[L 11.423 PTH 1.98 VHP 2.983 DpA 6.98 RAp 166.64 ECC 1.1498

L-I TIN[ INJ LAT |NJ _ INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT |NJ 2 LONG

3601.90 -24.58 139.20 21.92 72.T0 12 36 38 3001.9 -26.52 131.68

31_._) -24.37 105.08 21.81 72.69 14 55 7 2529.3 -26.51 96.95

2t)86.18 -29.75 23.34 22.35 76.13 1_ 36 83 2388.2 -28.39 86.92

3218.28 -22.0Q 110.81 20.74 69.30 14 28 48 2618.3 -24.67 102.99

2470.89 -$4.05 5T.39 23.82 86.77 18 13 20 1870.9 -34.12 48.15

3308.33 -15.41 114.20 17.35 59.10 14 I 44 2706.5 -19.39 107.34

N|O-COURSE [tn_CUTION ACCURACY ORBIT DETERN|NAT|ON ACCURACY

3GT _83.5 _ 439.5 893 3137.7 ST 1584.4 SR 369.6 88 1654.8

RRT .0108 _ -.0121RTF .9888 CRT .9290 CR8 -.6888 CST -.9053

SO8 9897.| R23 -.0128 R13 .9688 LSA 2257.0 MSA 538.8 SSA 30.4

_;| 9883,5 SG2 438.5 THA .04 EL1 1621.4 EL2 133.6 ALF 12.31

LAUNCH DATE NOV 18 1964 FLIGHT TIN( 528.00 ARRIVAL DATE OCT ? t965

HELIOCENTRIC C(_41C

RL 148.02 LAL .00

RP 216.57 LAP -1.28

RC 284.879 GL 21.08

PLANEYOCENTRIC CONIC

C3 9.147 VHL $.024

LNCH A ZMTH LNCH TIME

82.2? 11 46 31

97.73 13 55 47

100.00 15 4 43

100.00 13 22 16

110.00 17 SS SS

110.00 13 4 33

01FFERENTIAL C_RRECTI(_A8

TOE .7238 TRA 1.2883 TC-lO.TT32 BAU 1.3179

ROE .1968 RRA .0857 RC3 .2631 FAU .53896

FOE 1.7962 FRA 7.9240 FC-51.0095 BSP 24908

60E .7SOO 6RA 1.2692 8C310.7764 FSP 10380

DISTANCE 731.745 EARTH TO MARS

LOL 50.66 VL 32.872 GAL -1.87 AZL 88 _lO HCA 222.35 SMA 186.23 ECC .20766 IHC 1.8974 vl 30.101

LOP 273.02 VP 22.650 GAP -7.$0 AZP 91.40 TAL 349.08 TAp 211.46 RCA 147.56 Apo 224.91 V2 25.365

GP -.49 ZAL 103.04 ZAP 71.41ET3 179.05 ZAE 102.50 ETE 178.74 ZAC 83.98 ETC 257.78 CLP 71.41

OLA 29.27 RAL 185.17 flAO 8587.3 VEL 11.425 PTH 1.98 VHP 2.986 OPk 7.22 RAP 166.13 ECC 1.1505

L-X TIME INJ LAT |NJ L(_AG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

3872.17 -24.11 137.51 22.19 72.89 12 48 3 2972.2 -26.23 129.40

5160.88 -24.10 107.32 22.18 72.87 14 48 28 2560.9 -26.22 99.21

2939.91 -27.49 91.94 23.17 77.77 lS 53 43 2339.9 -28.90 83.42

3286.56 -20.81 114.01 20.92 68.05 14 16 44 2668.4 -23.61 106._3

2456.93 -34.10 56.31 24.17 87.41 18 19 52 1886.9 -34.08 47.06

3324.tO -14.65 1|5.09 |7.79 58.85 13 §9 58 2724.1 -18.87 108.27

MID-CCURS[ (XECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SOT 7204.8 _ 445.7 SO3 50ee.e ST 1612.2 SR 376.6 SS 1613.0

RRT -.0044 RRF -.0277 RTF .9898 CRT .9134 CRS -.6888 CST -.903A

SO8 7218.8 R23 .0233 R!3 -.9896 LSA 2245.7 MSA 546.6 SSA 30.6

SO1 7204.8 SO2 445.7 THA 179.98 EL1 1848.9 EL2 148.2 ALF 12.17

LAUNCH OAT[ NOV lS 1984 FLIGHT TIME 330.00 ARRIVAL DATE OCT 9 1968

HELIOCENTRIC CONIC DISTANCE 735.992 EARTH TO MARS

RL 148.02 LAL .DO LOL 50.66 VL 52.874 GAL -1.83 AZL 88,1QHCA 223.53 _AA 166.28 ECC .2D794 |NC 1.8986 Vl 30.101

RP 216.22 LAP -1.31 _ 274.17 _p 22.895 GAp -7.67 AZP 91.37 TAL 348.74 TAP 212.28 RCA 147,53 APO 224.99 V2 25.404

RC 298.910 GL 21.009p -.47 ZAL 103.98 ZAP m.74 [73 179.05 zAE 100.56 ETE 176.77 ZAC 83.89 ETC 257.84 CLP 69.74

PLAN[TOC[MTR|C CON|C

C3 9.196 VHL 3.032 DLA 28.94 RAL 165.T8 RAO 6567.3 V(L 11.427 PTH 1.98 VHp 3.022 DPA 7.44 RAP 168.66 ECC 1.1513

LNCM AZ14TH LNCH TIME L-I T|N( INJ LAT INJ _ |NJ RT AIK; INJ AZI4TH INJ TIM( PO CST TIM IHJ 2 LAT IHJ 2 LONG

83.78 12 3 2 3534.37 -23.83 134.62 22.73 73.08 13 I 57 2934.4 -28.92 126.53

94.22 13 48 IO 32OO.71 -23.82 110.18 22.78 73.0a 14 39 31 2800.7 -25.91 102.07

100.O0 15 19 ZO 2901.54 -28.01 89.21 23.84 72.11 16 7 41 2301.5 -29.23 80.62

100.00 13 12 34 3308.77 -18.79 119.55 21.20 67.1| 14 T 43 2708.6 -22.69 108.98

110.O0 17 45 49 2442.82 -34.13 55.21 24.74 89.08 18 28 32 1842.8 -34.03 48.96

110.00 13 2 34 3340.28 -14.28 115.99 19.2Q 59.81 13 58 14 2740.3 -18.33 109.22

DIFFERENTIAL CORRECTIONS NID-COURIM[ 2X[CUTIOi ACCURACY ORBIT OETERMINATIC_ ACCURACY

TOE .7207 TRA 1.3680 TC-11.ITSl BAU 1.3743 SOT 7518.2 84_ 455.0 SO3 2990.9 ST 1637,5 SR 583.6 SS 1574.3

ROE .2008 RRA .0867 RC3 .2756 FAU .52515 flRT -.0185 RflF -.0416 flTF .9903 CRT .9002 CRS -.6271CST -.9015

FOE 1.6295 FRA 7.8840 FC-46.4403 SIP 28009 SO8 7531.9 R28 .0234 R13 -.9903 LSA 2235.8 MSA 554.2 SSA 30.8

60E .7481 BRA 1.3715 8C311.1785 FSP 10124 SO1 7518.2 SO2 454.9 THA 179.94 (Lt 1673.9 EL2 163.5 ALF 12.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 13 1984

HELIOCENTRIC CONIC

RL 148.08 LAL .00 LOL 50.66 VL

RP 215.68 LAP -1.33 LOP Z75.34 Vp 22.740 GAP -7.84 AZP 91.35 TAL 348.19 TAp 813.08 RCA 147.50 V2 25.442

RC 287.127 ;L 20.9Z Gp -.46 ZAL 104.33 ZAP 68.10 ETS 179.06 ZAE 98.97 ETE 178.80 ZAC 83.$2 CLP 88.10

PLANETOCENTRIC CQNIC

CS 9.260 VHL 3.041DLA 26.59 2AL |66.42 RAD 8367.3 VEL 11.430 PTH 1.98 VHP 3.059 DPA 7.64 RAP 165.23 ECC 1.1522

LNCH AZNTM LNCH TIME L-I T|I4E INJ LAT INJ LCNG INJ RT ASC INJ AZI4TH ZNJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

85.66 12 22 46 3480.01 -23.53 130.53 23.41 73.27 13 20 46 2880.0 -25.80 122.45

94.12 13 31 31 3237.34 -Z3.S2 114.22 23.41 73.26 14 25 48 2857.3 -25.59 105.14

100.00 15 32 27 2968_12 -28.42 86.81 24.69 90.31 16 20 15 2268.1 -29.46 78.16

100.00 13 4 31 3544.47 -18.80 116.77 21.55 U 33 I4 O 15 2744.S -21.86 111.29

110.00 17 58 32 1488.58 -$4.16 34.09 25.53 88.72 18 33 20 1828.5 -35.96 44.86

110.00 13 0 36 3356.80 -13.69 t16.91 18.78 58.37 13 56 32 2756.8 -17.78 110.18

FLIGHT TIM( 332.00 ARRIVAL DATE OCT 11 1965

DISTANCE 740.045 EARTH TO MARS

32.878 GAL -1.99 AZL 88.11 HCA 224.T0 844A 186.29 ECC .20823 INC 1.8938 vl 30.101

APO 225.09

ETC 257.90

DIFFERENTIAL CORRECTIONS NIO-¢_URK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .7140 1HA 1.4740 TC-11.5584 BAU 1.4298 SGT 7925.6 _ 464.0 863 2913.6 ST 1659.4 SR 390.6 $8 1535.8

RDE .2051 RRA .0977 RC3 .2973 FAU ,$1|_4 RRT -,03J3 RRI r -°0549 R TF .9909 CRT .8829 CRS -.5920 CST -.8991

FOE 1.4605 FRA 7.8342 FC-47.9496 BSP 27079 9_ 7839.3 R23 .0239 R13 -.9909 LSA 2224.3 MSA 562.6 98A 30.9

RDE ,7429 BRA 1.4766 BC311.5619 FWe 9947 SGt 7825.9 862 463.8 THA t79.89 EL1 1895.3 EL2 179.5 ALF 11.87

LAUNCH DATE NOV 16 1914 FLIGHT TIN( 334.00 ARRIVAL DATE OCT 13 1966

HIELIOCE, NTRIC CCNIC DISTANCE 744.202

RL 148.09 LAL .00 LOt. 30.66 VL 32.879 GAL -2.06 A2L

RP 21S.54 LAP -1.36 LOP 276.50 VIP 28.795 GAP -9.00 AZP

RC 986.329 GL 20.83 GP -.44 ZAL 105.09 ZAP 66.58 ET6

PLANETOCENTRIC CONIC

C3 9.310 VML 3.051 DLA 28.23 RAL 187.08 RAO 9507.3 VI[L

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG

90.00 16 19 35 3305.70 -94.48 119.05

90.00 12 39 58 3434.16 *-91._ |86.64

100.00 15 44 44 ERST.66 -_9.73 84.91

100.00 12 57 30 3577.43 -17.89 110.79

110.00 18 0 4 £414.08 -34.1R 52.97

110.00 12 99 40 3373.77 -13.09 11T.85

DIFFERENTIAL C(:IIRECTIGN9

TOE .7187 TRA 1.5999 TC-II.SQO9 9AU 1.4766

RDI[ .2095 lIRA .C_ RC3 .11)R5 FAU .49147

FOE 1.3798 IrRA ?.RTIS FC-43.?IHb9 RiP 29499

801[ .7486 BRA |.6001 SC311.9144 F9P 9759

89.11 HCk 225.86 SMA I86.33 ECC .20858

91.32 TAL 349.02 TAP 213.88 RCA 147.46

1?9.04 ZAE 96.81 ETE 178.83 ZAC 83.75

EARTH TO MARS

INC 1.8919 Vl 30.101

APO 225.19 V2 25.480

ETC 257.96 CLP 66.52

II.439 PTH 1.96 VHP 3.099 DpA 7.82

INJ RT ASC INJ AZI4TH INJ TIN( PO CST TiM

24.45 7§.87 14 14 40 2705.7

23.64 71.67 I3 37 12 2834.2

25.44 91.43 16 32 Z 2237.7

21.95 65.95 13 53 47 2777.4

25.95 89.39 19 40 16 1814.1

19.19 59.14 13 34 53 2773.8

MID-COURSE rvlrCuTlON ACCURACY

KT lttt.8 llR 475.2 SG3 2885.1

RRT -.0571 ImF -.0579 RTF .9912

M41 8119.0 RZ8 .0110 fl13 -.9912

IGl list.8 M,I 47£.8 THA 179.88

RAp 164.85 ECC 1.1532

INJ 2 LAT INJ 2 LONG

-26.25 109.84

-24.27 118.73

-29.63 75.92

-21.03 113.40

-33.89 43.73

-17.20 111.16

ORRIT DETERMINATION ACCURACY

8T 1706.7 SR 397.6 SS 1532.1

CRT .8664 CRS -.5715 CST -.9032

LSA 2258.2 MSA 563.5 SSA 31.1

ELI 1741.5 EL2 194.6 ALF 11.56

LAUNCH DATE NOV 13 1964 FLIGHT TIM( 336.00 ARRIVAL DATE OCT

HELIOCENTRIC CONIC Dl STANCE 748.370 EARTH TO MARS

RL 148.02 LAL .00 LOL 50.88 VL 32.880 GAL -2.13 AZL 86.11 HCA 227.03 SMA 186.37 ECC .20894 INC 1.8902 vl

RP 215.21 LAP -1.38 LOP 277.67 VP 22.830 GAP -9.17 A ZP 91.29 7AL 347.84 TAp 214,67 RCA 147.43 APO 225.30 V2

RC 269.516 GL 20.73 GP -.43 ZAL 105.72 2kP 64.97 ETS 179.07 ZAE 94.99 ETE 178.86 ZAC 83.69 ETC 258.01 CLP

PLANETOCENTRIC CONIC

C3 9.376 VHL 3.082 OLA 27.85 RAL 167.75 RAO 6567.3 VEL II.435.PTH 1.98 VHP 3.141 OpA 7.98 RAp 164.50 ECC

15 1965

30.101

25.517

64.96

1.1543

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 47 37 3224.53 -25.75 112.46 25.54 77.79 14 41 21 2624.5 -27.18 104.08

90.00 12 17 19 3518.08 -20.OT 132.06 23.74 69.60 13 15 57 2918.1 -22.67 124.$6

100.00 15 56 22 2809.45 -29.02 82.55 26.18 82.48 16 43 12 2209.4 -29.75 73.83

100.00 12 51 15 3408.40 -t?.01 122.67 22.39 65.04 13 48 3 2808.4 -20.23 115.36

110.00 10 7 20 2399.55 -34.18 51.63 26.58 90.06 18 47 20 1799.6 -33.80 42.$1

110.00 12 56 46 3391.05 -12.46 118.80 19.64 57.91 13 53 17 2791.1 -16.61 112.15

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .$980 TRA 1.7021 TC-12.2253 8AU 1.5328 SGT 8410.5 SGR 481.9 665 2748.2 ST 1710.1 SR 404.4 SS 1A80.6

ROE .2139 RRA .0899 RC3 .3068 FAU .48002 RRT -.051| RRF -.0738 RTF .9917 CRT .8434 CRS -.522A CST -.8970

FOE 1.1688 FRA 7.7660 FC-44.3254 8_P 29342 SGB 8424.1 R23 .0229 R13 -.9917 LSA 2224.1MSA 576.8 SSA 31.1

BDE .7301SRA 1.7045 BC312.2292 FSP 9394 SG1 8410.3 SG2 481.2 THA 179.83 EL1 1744.3 ELI 213.0 ALF 11.45

ARRIVAL DATE OCT 17 1965

EARTH TO MARS

INC 1.8886 vl 30.101

APO 225.43 V2 25.554

ETC 258.05 CLP 63.46

RAP 164.19 ECC 1.1555

[NJ 2 LAT INJ 2 LONG

-27.62 100.39

-21.52 127.92

-29.83 71.85

-19.45 117.22

-33.70 41.47

-16.00 113.16

ORglT DETERMINATION ACCURACY

ST 1716.9 SR 411.2 SS 1440.1

CRT .8179 CRS -.4726 CST -.8920

LSA 2200.6 MSA 589.2 SSA 31.0

ELI 1750.2 EL2 232.1 ALF 11.28

LAUNCH DATE NOV 13 1964 FLIGHT TIlE 338.00

HELIOCENTRIC CONIC DISTANCE 752.543

RL 148.02 LAL .00 LOL 50.66 VL 32.862 GAL -2.20 AZL 09.11HCA 228.20 SMA 186.41 ECC .20932

MP 814.68 LAp -1.41 LOP 278.84 VP L_Z.876 GAP °8.33 AZP 91.26 TAL 347.24 TAp 215.44 RCA 147.39

RC 290.691 GL 20.63 GP -.42 ZAL 106.45 ZAP 63.46 ETS 1T9.07 ZN[ 93.22 ETE 178.89 ZAC 83.63

PLANETOCEMTR|C CONIC

C3 9.448 VHL 3.074 OLA 27.46 RAL 168.45 RAO 9567.5 VEL 11.438 PTN 1.96 VHP 3.186 DPA 8.13

LNCH AZI4TH LNCH TIN( L-I TIM( |NJ LAT INJ I._G INJ RT ASC INJ AZI4TH |NJ TIME 1=0 CST TIM

90.00 14 6 29 3173.23 -26.44 109.86 26.46 79.47 14 59 22 2573.2

90.00 12 4 0 3572.38 -18.74 135.50 24.06 68.38 13 3 32 2972.4

100.00 16 7 36 2782.75 -29.24 80.90 26.93 83.48 16 53 59 2182.7

100.00 12 45 33 3438.10 -16,15 124.45 22.87 64.50 13 42 51 2838.1

110.00 19 14 44 2384.90 -34.19 50.69 27.23 90.73 16 54 29 1784.9

110.00 19 54 55 3408.72 -11.62 119.77 20.41 57.69 13 51 43 2808.7

DIFFERENTIAL C4_RRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .6764 TRA 1.9124 TC-12.5566 9AU 1.5665 $GT 8698.9 _ 490.5 663 2668.2

ROE .2164 RRA .0910 RC3 .5|65 FAU .46639 RRT -.0634 RRF -,0970 RTF .9921

FOE .9902 FRA 7.6779 FC-42.7362 8SP 30235 _ 8712.7 R23 .0240 R13 -.9921

BOE .7108 BRA 1.8147 BC312.5606 FSP 9065 SGI 8698.5 SG2 489.5 THA 179.7g
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 13 1964 FLIGHT TIME 340.0D ARR|VAL DATE OCT 19 1965

HELIOCENTRIC CONIC OISTANCE 756.722 EARTH TO MARS

RL 149.02 LAL ,00 LOL 50.66 YL 32.895 GAL -Z.27 AZL 88.11 HCA 229.38 SMA 186.45 ECC .20974 INC 1.9970 vl 30.101

RP 214.56 L#P -1.43 LOP 280.02 yp 22.919 GAP -8.48 AZP 81.23 TAL 346.83 TAp 216.21 RCA 147.35 APO 225.56 V2 25.590

RC 891.951 6L 20.52 GP -.40 ZAL 107.21 ZAP 41.99 ET9 179.07 ZAE 91.48 ETE 178.91 ZAC 89.59 ETC 258.09 CLP $1.99

PLANETOCENTflIC CONIC

C3 9.527 VHL S.087 OLA 27.05 RAL 199.19 RAO 9597.3 ¥EL.11.442 PTH 1.98 VHP 3.232 DPA 9.26 RAP 183.93 ECC 1.1568

LNCH AZMTH LNCM TIME L-! TIME INJ LAT IHJ LONG IHJ RT ASC INJ AZMTH IHJ TIME PO CST TlM INJ 2 LAT |NJ Z LONG

90.00 14 29 25 3131.50 -29.R2 105.R1 27.33 80.87 15 14 37 2531.8 -27.91 97.38

90.00 11 53 44 3817.39 -17.59 138.29 24.47 87.45 12 54 2 3017.3 -20.50 130.82

100.00 19 19 32 2757.23 -29.42 78.73 27.69 64.48 17 4 30 2157.2 -29.88 69.95

100.00 12 40 19 3494.89 -15.30 I219.17 23.39 64.00 13 38 5 2846.9 -18.67 _19.00

110.00 18 22 15 ZS70.13 -34.16 49.53 27.89 91.42 19 1 45 1770.1 -33.58 40.34

110.00 12 53 6 3426.75 -11.16 120.75 21.01 57.48 13 50 12 2826.8 -15.37 114.18

DIFFERENTIAL C_RECTIONS MID-COURSI[ EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6523 TRA 1.9289 TC-12.8400 BAU 1.9325 SGT 99TR.R _ 499.0 SG3 2589.8 ST 1724.7 SR 417.9 SS 1406.4

ROE .2229 RRA .0921RC3 .5275 FAU .43226 RRT -.0744 RRF -.0927 RTF .9924 CR7 .7895 CflS -.4213 CST -.8878

FOE .8043 FRA 7.5849 FC-41.0999 BSP 31127 _ 8992.7 R23 .0247 R13 -.9924 LSA 2182.9 MSA 601.0 SSA 30.9

ROE .6893 BRA 1.9291 BC312.8642 FSP 8731 SG1 8978.9 sr_ 497.6 THA 179.76 ELl 1756.6 EL2 251.6 ALF 11.06

LAUNCH OATS NOV 19 1964 FLIGHT TIRE 342.00

HELIOCENTRIC CGNIC

RL 140.0R LAL .OOLCL 30.89 _ 32.80R GAL

RP R14.24 LAP -1.46 LOP _8_.Z0 Vff _.983 GAP

RC 292.998 GL 20.41 _ -.39 ZAL 107.99 ZAP

PLANETOCENTRlC COMIC

ARRIVAL DATE OCT 21 1965

DISTANCE 760.907 EARTH TO MARS

-2.35 AZL 88.11 HCA 230.56 SHA 186.50 ECC .21019 INC 1.6855 VI 30.101

-8.84 AZR 21o20 TAt. 346o40 TAp 216.96 RCA 147.30 APO 225.70 V2 25.626

110.59 ET$ 179.07 ZAE 89.78 ETE 178.94 ZAC 83.55 ETC 258.13 CLP 60.56

C3 9.814 _ 3.101DLA 26.82 RAL 169.89 RAO 8567.3 VI[L 11.446 PTH 1.99 VHP 3.281DPA 8.36 RAP 163.70 ECC 1.1582

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 36 50 3095.05 -27.29 103.30 2R.18 82.13 15 28 25 2495.1 -29.10 94.72

90.00 11 45 10 5857.39 -18.53 140.75 24.95 86.68 12 46 7 3057.4 -19.55 139.38

100.00 19 29 15 2731.63 -29.57 78.91 20.48 85.40 17 14 47 2132.7 -29.89 88.12

100.00 12 35 28 3495.02 -14.45 127.83 23.95 63.55 13 33 41 2995.0 -17.89 120.72

110.00 18 29 51 23§3.2R -34.13 48.37 20.58 92,10 19 9 8 1755.3 -33.46 39.19

110.00 12 51 19 3445.15 -10.49 121.73 21.94 57.28 13 48 44 2845.2 -14.73 115.21

DIFFERENTIAL C(:RRECTION8 MID-COURIIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6257 TNA 2.0419 TC-13.1348 BAU 1.9987 SGT 9230.8 li_ 507.3 $G3 2504.4 ST 1734.2 SR 424.S SS 1378.3

RDE .227R RRA .0932 RC3 .8390 FAU .43T78 RRT -.0844 RRF -.1092 RTF .9927 CRT .7590 CRS -.SSS5 CST -.8844

FOE .RS64 FRA 7.5138 FC-39.4219 Blip 32024 _ 9284.5 R23 .0253 R13 -.9927 LSA 2170.6 MSA 612.4 SSA 30.7

BIDE .SIS9 BRA 2.0417 BC313.1399 FRP 9433 861 9250.7 962 305.5 THA 179.73 EL1 1764.5 EL2 272.1ALF 10.77

LAUNCH DATE NO_ 13 1984 FLIGHT TIN( 344.00 ARRIVAL DATE OCT Z3 1965

HELIOCEHTRIC CONIC DISTANCE 765.098 EARTH TO MARS

RL 146.02 LAL .00 LOL 50.66 VL 32.891GAL -2.43 AZL 88.12 HCA 251.74 SMA 186.55 ECC .21066 INC 1.8840 vl 30.101

RF 213.93 LAP -1.48 LOP 282.38 VP 23.007 GAP -8.79 AZP 91.17 TAL 345.98 TAp 217.70 RCA 147.25 APO 225.85 V2 25.682

RC 294.131GL 20.29 GP -.38 ZAL 102.78 ZkP 59.17 ET3 179.07 ZAE 88.12 ETE 178.97 ZAC 83.52 ETC 258.15 CLP 59.17

PLANETOCENTRIC CONIC

C3 9.709 VHL 3.116 OLA 26.18 RAL 170.84 RAD 6567.4 VEL 11.450 PTH 1.99 VHP 3.331DpA 8.46 RAp 163.51 [CC 1.1598

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 50 16 3061.88 -27.58 100.91 29.02 63.30 15 41 18 2461.9 -28.22 92.30

90.00 11 $7 41 3694.40 -15.52 143.00 25.47 66.01 12 39 15 3094.4 -18.63 135.70

100.00 16 Sg 47 2709.85 -29.$9 75.15 29.24 86.32 17 24 55 2108.8 -29.88 66.35

100.00 12 SO 52 5522.88 -13.61 129.45 24.53 83.13 13 29 34 2922.7 -17.10 122.40

110.00 18 37 33 2340.35 -34.08 47.21 29.28 92.79 lg 16 33 1740.4 -33.32 38.05

110.00 12 49 35 3499.92 -9.79 122.76 22.30 57.09 13 47 18 2863.9 -14.06 116.26

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5961 TRA 2.1702 TC-13.3829 OAU 1.7374 SGT 9514.2 S_E 515.5 SG3 2421.5 ST 1744.8 SR 431.2 SS 1354.8

ROE .25R3 flRA .0943 RC3 .3438 FAU .42309 RRT -.0939 RRF -.1168 RTF .9929 CRT .7231 CRS -.3147 CST -.8819

FOE .4816 FRA 7.4314 FC-37.7312 2_P 32903 $G8 9528.2 fl23 .0257 RI3 -.9929 LSA 2162.6 MSA 622.9 SSA 30.5

00E .6SgR BRA 2.1723 BC313.3867 FRP 8163 SGI 9514.3 SG2 513.2 THA 179.71 EL1 1773.2 EL2 293.0 ALF 10.42

LAUNCH O_TE NOV 1S 1964 FLIGHT TIME 346.00

HELIOCENTRIC CONIC

flL 14R.02 LAL .OO LOL 50.88 VL 32.994 GAL

RP 213.62 LAP -1.50 LOP 293.57 V! s 23.051 GAP

RC 295.251 GL 20.1S DIP -.37 ZAL 109.61 ZAP

PLAN(TOCENTRIC CONIC

C3 9.810 VI4L 3.132 DLA 25.73 RAL 171.40 RAO 8567.4 VEL

ARRIVAL DATE OCT 25 1965

DISTANCE 769.294 EARTH TO MARS

-2.51 AZL 88.12 N(A 232.93 SNA 186.60 ECC .21117 INC 1.8825 vl 30.101

-8.94 AZP 91.14 TAL 345.51 TAP 218.43 RCA 147.20 APO 226.01 V2 25.697

57.83 ST8 179.07 ZN[ 86.49 ETE 176.99 ZAC 83.50 ETC 236.18 CLP 57.82

11.454 PTH 1.99 VHP S.384 DPA 8.53 RAP 163.37 ECC 1.1614

I_ CS7 TIM INJ 2 LAT 1NJ 2 LONG

2431.1 -28.29 g0.05

3129.4 -17.74 137.88

2085.7 -29.84 64.63

2950.0 -16.32 124.04

1725.4 -33.17 36.91

2883.1 -13.36 117.32

ORBIT DETERMINATION ACCURACY

ST 1755.9 SR 4S7.7 SS 1935.1

CRT .6845 CRS -.2589 CST -.R800

LSA 2157.5 MSA 633.5 SSA 30.3

EL1 1782.1 EL2 $14.4 ALF 10.00

LNCH AZMTH LN(H TIN( L-I TIME INJ LAT INJ ION; |NJ RT ASC INJ kZlITH INJ XIME

90.00 15 3 2 3031.05 -27.80 98.88 29.87 64.39 15 53 33

90.00 11 SI 0 37_.34 -14.54 145.10 28.04 65.43 12 33 9

100.00 IS 50 10 2985.70 -29.77 73.44 30.03 87.22 17 34 55

100.00 12 28 33 3549.95 -12.78 131.03 25.15 62.74 13 25 43

110.00 19 45 20 2325.86 -34°03 48,04 30,00 93.48 19 24 5

110.00 12 47 53 3483.05 -9.08 123.79 22.90 56.90 13 45 56

DIFFERENTIAL C_RRECTION$ MI0-COUR8E EXECUTION ACCURACY

TOE .5927 TRA 2.2972 TC-13.6040 BAU 1.TR48 SGT 9T89.4 I_ 523.5 8G3 2339.0

ROE .2STI RRA ,0t53 RC3 .3510 FAU .40848 RRT -.1024 RIIF -.|281 RTF .9931

FOE .3200 FRA 7.$408 FC-36.0491 9_ 33777 _ 2783.4 R23 .0262 R11 -.9931

BO( .6108 BRA 2,2992 BC313.9088 FIMID 7881 SGI 9789.5 _ 520.? THA 179.66

1024



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LNCH AZMTH

90.00

90.00

In0.00

tOO.O n

11n.00

110.00

DIFFERENTIAL

TOE .5288 TRA 2.4293 TC-13.7960 BAU 1.8306

RDE .2421 RRA .0964 RC3 .3575 FAU .39379

FOE .1874 FRA 7.2639 FC-34.3648 BSP 34647

DOE .5798 BRA 2.4314 9C313.8026 FSP 7609

LAUNCH hATE NOV 13 1984

HELIOCENTRIC C_IC

RL 148.02 LAL .00 LOt. 50.66 VL

RP 213.01 LAP -1.53 L(:P 283.95 VF

LAUNCH hATE NOV 13 1964 FL;GHT TIM( 348.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC n|STANC[ 773,495 EARTH TO MARS

RL 148.02 LAL .on LOL 5n.66 VL 32,897 GAL -2.60 AZL $8.12 HCA 234.12 SMA 186.66 ECC .2117n INC 1.8811 vt 3n.lnl

RP 213.31 LAP -1.52 LOP 264.76 VP 23.094 GAP -9.n9 AZP 91.10 TAL 345.04 TAp 219.15 RCA 147.14 APO 226.18 V2 25.731

RE 296.356 GL 2n.03 Gp -.36 ZAL 110.45 ZAp 36.52 ET8 179.07 ZAE 84.91ETE 179.02 ZAC 83.49 ETC 258.19 CLP 56.52

PLANETOCENTfl I C CONIC

C$ 9.921 VHL 3.150 nLA 25.28 RAL 172.18 RAO 8587.4 VEL 11.459 PTH 1.99 VHp 3.438 DpA 8.59 RAp 163.26 ECC 1.1633

LNCH 71ME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT ]NJ 2 LONG

13 15 19 3002.00 -27.98 96.38 30.72 85.43 16 5 21 2402.0 -28.32 87.93

11 24 33 3762.67 -13.38 147.09 26.63 64.91 12 27 38 3162.9 -16.85 139.94

17 0 28 2663.12 -29.84 71.76 30.64 88.10 17 44 49 2063.1 -29.78 62.96

12 22 29 3578.99 -11.91 132.39 25.81 62.36 13 22 6 2977.0 -13.52 125.65

18 53 11 2310.33 -33.98 44.67 30.74 94.17 19 31 41 1710.3 -33.01 35.76

12 46 13 3502.53 -8.36 124.83 23.68 56.73 13 44 33 2902.5 -12.68 118.40

COrRECTIONs MID-COURSE EX(CUTXOki ACCURACy ORBIT DETERMINATION ACCURACY

SGT10017.4 SGR 531.3 SG3 2256.7 ST 1770.7 SR 444.2 Ss 1320.1

RRT -.1105 RRF -.1364 RTF .9933 CRT .6426 CRS -.2030 CST -.8796

S6810031.4 R23 .D265 R13 -.9933 LSA 2159.1MSA 642.6 SSA 30.0

$6110017,5 $62 528._ THA 179.66 EL1 1794.3 EL2 335.9 ALF 9.49

FLIGHT TIN( 350.00 ARRIVAL DATE OCT 29 1965

DISTANCE 777.701 EARTH TO MARS

32.900 GAL -2.99 AZL 88.t2 HCA 235.31SNA 166.72 ECC .21227 INC 1.8797 V1 30.101

23.136 GAP -9.23 AZP 91.07 T/d. 344.55 TAp 219.86 RCA 147.08 APO 226.35 V2 25.765

RC 297.448 GL 1R.89 GP -.35 ZAL 111.31 ZAP 55.24 [T9 179.07 ZAE 83.36 [TE 179.04 ZAC 83.49 ETC 258.20 CLP 33.24

PLAN[TOCENTR I¢ CONIC

C3 10.040 VHL 3.189 DLA 24.77 RAL 172.97 RAD 6367.4 _EL 11.464 PTH 1.99 VHp 3.494 DpA 8.65 RAP 163.19 ECC 1.1652

LNCH AZMTH LNCH TIN,[ L-i TIN[ INJ LAT INJ LONG |NJ RT A$C INJ AZMTH |NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 13 27 13 2974._ _.|1 94.56 31.57 86.43 16 16 47 2374.4 -28.31 83.90

90.00 11 19 19 3795.30 -12.64 149.01 27.30 64.45 lZ 22 34 3195.3 -15.98 141.92

100.00 17 10 38 2641.03 -29.86 70.12 31.65 88.96 17 34 37 2041.0 -29.70 61.32

100.00 12 18 37 3603.95 -11.08 134.13 26.49 62,05 13 18 41 3003.9 -14.71 127.24

110.00 19 1 7 2295.28 -33.88 45.71 51.50 94.85 19 39 22 1693.3 -32.84 34.62

110.00 12 44 36 3522.37 -7.62 125.89 24,42 56.58 13 43 18 2922.4 -11.98 119.48

nIFFERENTIAL CCRRECTIONS MID-GOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4855 TRA 2.5641 TC-13.9707 BAU 1.8760 _TIOZSD,4 _ 538.9 SG3 2175.8 ST 1785.5 SR 450.7 SS 1307.9

RDE .2471RRA .0974 RC3 .3635 FAU .37944 RRT -.||88 RRF -.1450 RTF .9934 CRT .5980 CR9 -.1444 CST -.8796

FOE .0454 FRA 7.1730 FC-32.T172 BSP 35445 _tOZT2.8 RZ3 .0259 R13 -.9934 LSA 2162.4 MSA 651.9 SSA 29.7

BnE .3449 DRA 2.5660 8C313.9755 FSP 7332 64;110252.86¢,Z 555.1THA 179.64 EL1 1806.4 EL2 357.7 ALF 8.91

LAUNCH OATE NO¥ 13 1964 FLIGHT T|HE 352.00 ARRIVAL nA_E OCT 51 1965

HELIOCENTRIC CON|C

RL 148.02 LAL .on

RP 212.72 LAP -1.37

RC 2g8.526 GL lg.74

PLANEYOCENTRIC CONIC

CS 10.170 VHL 3.189

LNCM AZMTH LNCH TIM(

go.o0 15 38 49

gn.oo 11 14 7

lon.nn 17 20 41

100.00 12 14 SG

11n.00 19 9 6

110.0n 12 43 1

O|3TANCE 781.910 EARTH TO MARS

LOL 50.86 VL 32.904 GAL -2.78 AZL 88.12 HCA 236.51 SMA 186.78 ECC .21287 |NC 1.8784 vt 30.101

LOP 287.15 Vp 23.179 GAP -9.38 AZP 91.04 TAL 344.05 TAp 220.56 RCA 147.n2 APO 226.54 V2 25.798

GP -.34 ZAL 112.20 ZAP 54.01ET3 179.07 ZAE 81.84 ETE 179.07 ZAC 83.49 ETC 258.21CLP 54.nl

nLA 24.27 RAL 173.77 RAn 6367.4 VEL 11.470 PTH 1.99 VHp 3.552 DpA 8.65 RAP 163.16 ECC 1.1674

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM |NJ 2 LAT ]NJ 2 LONG

2947.81 -28.21 92.63 32.44 87.40 16 27 37 2347.6 -28.27 83.96

3826.96 -11.70 15n.86 27.98 64.03 12 17 34 3227.0 -Is. In 143.83

2619.38 -29.89 88.51 32.48 89.81 18 4 21 2019.4 -29.6n 59.72

3630.63 -t0.20 135.ES 27,20 61.73 13 15 27 3030.6 -13.90 128.81

2280.21 -33.79 42.54 32.27 95.54 19 47 6 188n.2 -32.65 33.49

3542.57 -6.86 126.96 25.18 56.43 13 42 3 2942.6 -11.22 120_59

DIFFERENT1AL CORRECTIONS

TDE .4503 TRA 2.7126 TC-14.0826 6AU 1.9154

ROE .2323 RflA .0984 tiC3 .3687 FAU .36383

FnE -.0601 FRA 7.1118 FC-30.9722 6SP 36475

BnE .5161 BRA 2.7143 BC314.0874 FSP 7124

LAUNCH hATE NOV 13 1964

HELIOCENTRIC CCIAIC

RL 148.02 LAL .OO

RP 212.43 LAp -1.59

RC 299.392 GL 19.39

PLANETOCENTRIC CONIC

C3 10.309 VHL 3.211

LNCH AZMTH LNCH TIN[

go.on 15 30 10

9n.00 11 9 1G

100.00 17 30 42

100.00 12 11 28

11n.oo 19 17 8

110.00 12 41 28

DIFFERENTIAL CORRECTIONS

ThE .3938 TRA 2.9474 TC-14.2340 BAU 1.9625

ROE .2378 RRA .n993 RC3 .3737 FAU .35123

FDE -.2146 FRA 6.9943 FC-29.4946 BSP 37043

BnE .4703 ERA 2.8492 BC314.2399 FSP 68n8

MID-COURSE EXECUTION ACCURACY ORB|T DETERMINAT|ON ACCURACY

36T10483.9 SGR 546.2 SG3 2092.8 ST 1816.A SR 457.0 SS 1303.7

RRT -.1239 RRF -.1495 RTF .9935 CRT .5518 CRS -.n986 CST -.8834

S6810498.1 R23 .0263 R13 -.9935 LSA 2185.5 MSA 656.3 SSA 29.4

S6110484.1 SG2 542.0 THA 179.63 ELI 1834.6 EL2 377.4 ALF 8.28

FLIGHT TIM( 354.00 ARRIVAL DATE NOV 2 1965

DISTANCE 786.127 EARTH TO MARS

LOt- 50.66 VL 32.908 GAL -2.98 AZL 08.12 HCA 237.71 5NA 186.84 ECC .21351 INC 1.8771 vl 30.101

LOP 288.35 VP 23,221 GAP -9.52 AZP 91.00 TAL 343.54 TAP 221.24 RCA 146.95 APO 226.74 V2 25.831

GP -.33 ZAL 113.10 ZAP 52.81ET$ 179.06 zAE 80.36 ETE 179.09 ZAC 83.50 ETC 258.21 CLP §2.81

DLA 23.76 RAL 174.58 RAD 6567.4 VEL 11,476 PTH 1.99 VHp 3.612 npA 8.66 RAp 163.17 ECC 1.1697

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM ZNJ 2 LAT INJ 2 LONG

2922.28 -28.27 90,76 33,31 88.33 16 38 53 2322.3 -28.20 82.1n

3857.97 -10.77 152.66 28,70 63.63 12 13 34 3258.0 -14.23 14§.69

2599.18 -29.99 88.94 33.33 90.64 18 14 0 lg98.2 -29.48 88.15

3857.30 -9.34 137.16 27.94 61.47 13 12 23 3057.3 -13.08 130.37

2285.17 -33.86 41.39 33.06 g8.22 19 54 33 1665.2 -32.45 32.36

3583,08 -8.08 128.04 25.96 56.30 13 40 51 2g63.1 -10.47 121.7n

MID-COURSE EXECUTION ACCURACY ORD|T OETERMINAT|ON ACCURACY

SGT10717.6 Sr_ 553.6 $G3 2016.8 ST 1828.3 SR 463.4 SS 1294.4

RRT -.1341RRF -.I810 RTF .g936 CRT .4931CRS -.02gg CST -.8835

$G_10731.8 R23 .0277 R13 -.gg36 LSA 2188.1MSA 686.6 SSA 28.9

$8110717,8 362 548.5 THA 179.80 ELI 1843.3 EL2 3gg.g ALF 7.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. I. 19643

LAUNCH OAT( NOV 13 t984

HELIOCENTRIC CONIC

RL t48.O8 LAL .00

RP 2t2.t5 LAP -t.$I

RC $00.645 GL tR.4$

PLANETOCENTR l C CONIC

C3 10.460 YHL 3.234

LNCH AZI47H LNCH TIME

NO.00 18 t 19

90.00 11 4 42

100.00 17 40 38

100.00 12 8 4

110.00 19 28 13

110.00 18 39 58

FLIGHT TIRE 556.00 ARRIVAL DATE NOV 4 1965

DISTANCE 790.347 EARTH TO MARS

LOt. 50.66 VL 52.911 GAL -2.97 AZL 88.12 HCA 238.91 SMA 186.91 [CC .21417 INC 1.8758 Vl 30.101

LOP 269.56 VP 25.288 GAP -8.86 AZP 90.97 TAL 343.01 TAp 221,92 RCA 146.88 APO 228.94 v2 25.863

GP -.32 ZAL 114.02 ZAP 51.85 (T8 t79.06 ZAE 78.22 ETE 172.I2 ZAC 83.52 ETC 2S8,20 CLP St.6§

DLA 23.23 RAL 175.41 RAD 8387.4 VEL 11.483 pTH 2.00 VHP 3.673 DPA 8.65 RAP 183.21 ECC 1.1721

L-| TIM( INJ LAT |NJ LONG INJ RT ASC IHJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8897.55 -28.31 98.96 34.19 89.24 16 49 37 2297.8 -28.12 80.30

3888.54 -9.84 134.43 29.45 63.3| 12 9 30 3288.5 -13.35 147.50

2577.34 -89,88 83.39 34.18 91.45 18 23 35 1977.3 -29.34 56.62

3883.98 -8.47 138.86 28.71 81.23 13 9 28 3084.0 -12.24 131.91

8850.14 -33.58 40.22 33.87 98.89 20 2 43 1650.1 -32.25 31.23

3583.94 -5.89 129.14 28.77 56.16 13 39 42 2963.9 -9.70 122.82

DIFFERENTIAL CDRRECTIOklS M|O-COURS( EXI[CUT|_ ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3418 TRA 8.R848 TC-14.3330 BAU 2.0050 $G710938.9 _ 580.8 SG3 1939.8 ST 1855.9 SR 469.7 88 1292.0

ROE .8631RRA .1002 RC3 .3780 FAU ,33764 RRT -,1417 _ -.1890 8TF .9987 CRT .4365 CRS .0283 CST -.8871

FOE -.3882 FRA 9.R001 FC-27.9460 861 e 37789 _mlD10953.2 R23 .0281 R13 -.9937 LSA 2209.8 NSA 671.8 SSA 28.5

84DE .4313 eRA 2.RSQ8 RC314.3380 FSIP 6331 _!10938.1 _ 654.9 THA I79.58 ELI |887.8 ELI 419.9 ALF 6.64

LAUNCH DATE NOV 13 11H_J

NELIOCENTRIC CCJ|C

RL 148.02 LAL .OO

9P 811.97 LAP -1.83

RC 301.WI7 84. 19,68

PLAN[TQ¢ENTRIC C_NIC

C3 10.922 VHt. 3.258

LI_H AZNTH LMCH TIRE

90.00 18 18 18

90.00 11 0 25

100.00 17 50 31

100.00 18 4 51

110.00 19 33 61

110,00 18 38 31

DIFFERENTIAL CGNMECTI(_I$

TOE .8887 TllA 3.1475 TC-14.4027 BAU 2.0458

RDE .8887 RRA .1010 RC3 .3818 FAU .32419

FDE -.4310 FRA 8.8050 FC-29.4833 Bllff 38344

ROE .3929 BIIA 3.1481 RC314.4078 FMI' 6304

FLIGHT TItE 358.00 ARRIVAL DATE NOV 6 1968

DISTANCE 7114.571

L4_ 50.$6 VL 32.91S GAL -3.02 AZL 88.13 HCA

LOP 290.78 Vii _.308 GAP -9.80 AZP 90.93 TAL

r,RI -.31 ZAL !14.99 ZAF 50.52 ET$ 179.05 ZAE

EARTH TO MARS

240.12 SI4A 186.98 ECC .21488 INC 1.8745 Vl 30.101

342.48 TAP 222,58 RCA 146.80 APe 227.18 V2 25.895

77.51 ETE 179.14 ZAC 83.54 ETC 258.19 CLP 50.52

DLA 22.89 RAt. 178.24 RAO 8597.4 V[L 11.490 PTH 2.00 VHp 3.736 DPA 8.63 RAP 163.29 ECC 1.1748

L-I T|M[ |MJ i.AT INJ _ ]LNJ RT ASC |NJ AZMTH |NJ T|H4[ _ ceT TIM |NJ 2 LAT [NJ 2 LONG

98Y3.35 -28,32 87.20 35.09 90.12 17 O 12 2273.5 -26.00 78.55

3818.78 -8.91 158.18 30.22 83.01 12 S 41 3318.8 -12.48 149.28

2558.89 -29.82 83.87 35.05 92.25 18 33 8 1956.9 -29.18 55.12

3710,88 07.38 140.18 29.31 61.00 13 8 41 311D.7 -11.40 133.44

9235.18 -33.4A 39.07 34.89 97.58 20 10 36 1635.2 -32.03 30.12

340._,14 -4.49 130,28 27.81 $6.08 13 38 38 3005.1 -8.91 123.96

NID-COUReI[ EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

88T1113t.8 8M 587.5 $¢,3 1863.9 ST 1889.7 SR 475.9 S$ 1292.3

RST -.1490 RRF -.l?$T RTF .8937 CRT .377g CRS .0806 CST -.8918

888t1188.1 R23 .0288 R13 -,9937 LSA 2_8.3 MSA 675.7 SSA 28.1

S6111132.0 862 581.1 THA 179.58 ELI 2896.7 EL2 438.5 ALF 5.74

LAUNCH DATE NOV 13 1884

HELIOCENTRIC CONIC

RL 148.02 LAL .DO

RP 211.80 LAP -|.84

RC 302.7t7 GL 19.09

PLANETOCENTRIC CQNIC

C3 10.796 VNL $.281

LNCH AZ14TH LNCH TIRE

90.00 16 23 7

90.00 10 56 [7

100.00 18 0 20

100.00 12 I 45

110.00 18 41 30

110.00 12 37 5

FL|GHT TIN( 580.DO ARRIVAL DATE HOV 6 1965

OISTANCE 798.799 EARTH TO MARS

LOL 50.68 VL 32.920 GAb -3.18 AZL 88.13 HCA 24t.32 3RA 187.05 ECC .21581 INC 1.8733 Vl 30.101

LOP |91.97 VP 23.343 GAP -9,94 AZP 90.80 TAL 341.90 TAP 225.23 RCA 146.72 APO 227.38 V2 85.926

GP -.3D ZAL 115.92 ZAP 49.43 ET8 179,05 ZA( 76.23 ETE 179.17 ZAC 83.57 ETC 258.I8 CLP 49.43

OLA 22,14 RAL 177.09 RAD 8587.4 V[L 1|.497 PTH Z.OO VHP 3.8DO DPA 8.59 RAP 163.40 ECC 1.1777

L-I T|HE INJ LAT INJ LONG IflJ RT ASC IHJ AZHTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2850.20 -28.5D 85.49 36.00 90.98 17 10 58 2250.2 -27.87 76.85

3948.72 -7.98 157.87 31.03 62.74 12 2 6 3348.7 -11.58 151.04

2538.73 -29.75 82.37 33.94 93.03 18 42 37 1936.7 -29.01 53.65

3737.42 -8,70 141.65 30.34 80.80 23 4 3 3137.4 -10.55 134.97

2980.25 -33.30 37.93 3_.53 96.23 ZO 18 50 1829.2 -31.80 29.02

3828.67 -3,67 131.38 28.47 55.99 13 37 32 3026.7 -8.11 125.11

DIFFERENTIAL C(:RRECTIONS

TOE .R880 TRA 3.3048 TC-14.4482 9AU 2.0880

ROE .2744 RDA .1017 RC3 .3847 FAU .31102

FOE -.5597 FRA 8.7087 FC-84.9416 9Sill 39280

ROE .354_1 ERA 3.304_ 9C314.4534 FSP 8080

LAUNCH DATE NOV 13 1084

HELIOCENTRIC C(_IIC

EL 148.08 LAL .00

211.33 LAP -1.86

NC 303.738 r,t. 18,91

pLAN(TO¢ENTRIC C_NIC

C3 10.988 VHL 3.314

LNCH AZI4TH LNCH TIME

90.00 18 33 d9

90.00 10 52 84

100.00 18 10 8

100.00 11 39 47

110.00 19 49 41

!10.00 12 35 41

DIFFERENTIAL CORRECTIONS

TOE .1848 TEA 3.4850 TC-14.4731BAU 2,1257

9DE .8804 flRA .1014 tiC5 .3873 FAU .29825

FOE -.8837 IrRA 8.809t FC-63.5113 BliP 39844

BIDE .3852 ERA 3.4875 9C314.4783 F84P 5821

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11358.| IK, R 574.1 883 1789.8 ST 1929.4 SR 482.0 SS 1294.9

RRT -.1362 RRF -.1843 RTF .9937 CRT .3175 CRS .2332 CST -.8969

Sr,_11372.8 RZ3 ,0290 R13 -,9937 LSA 2274.0 MSA 878.0 SSA 27.8

SG111358.4 SG2 387.0 THA 179.55 EL1 1935.8 ELI 455.6 ALF 4.80

FLIGHT TIN[ 362.00 ARRIVAL DATE NOV 10 1965

DISTANCE 803.030 EARTH TO MARS

LOt. 50,$8 _ 32.924 GAb -3.2t) AZI. 88.13 H_ 242.54 SMA 187.13 ECC .21639 IN(: 1.8721 vl 30.101

LOP 293.18 V1P 23.383 GAP -lO.OT AZP 90.88 TAL 341.33 TAp 223,86 RCA 146.63 APO 227.62 V2 25.956

GP -.99 ZAL 118.88 ZAP 48.38 ET9 179.04 ZAE 74.78 (TE 179.19 ZAC 83.61 ETC 258.18 CLP 48.36

OLA 21.57 9AL 177.8A SAD 6567.4 VEL 11.505 PTH 2.00 VHP _.867 DPA 6.54 RAP 163.54 ECC 1.1807

L-I TIN( INJ LAT |NJ tONG |NJ RT AS(; INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2827.45 -2R.28 83,83 38.92 91,61 17 20 56 2227.4 -27,71 75.21

3978.49 -7.05 159.58 31.87 82.50 11 58 42 3378.5 -10.68 152.76

2518.95 -29.87 80.91 38.84 93.80 18 52 3 1916.9 -28.63 52.20

3784.23 -5.21 IAS.IA 31.20 80.63 13 I 31 3184.2 -9.68 136.49

2205.42 -33.15 38.T9 38.38 98.88 20 28 26 1605.4 -31.56 27.93

3848.52 -2.84 132.53 29.38 55.92 13 36 31 3048.5 -7.29 126.27

MID-COURSE EXECUTION ACCURACY OR6IT DETERMINATION ACCURACY

SGT11559.3 SGR 580.6 $63 1717.5 ST 1975.0 SR 488.t SS 1299.3

RRT -.1839 RtlF -._921 RTI r .9937 CRT .2555 CRS .I840 CeT -.9027

1_811573.9 R23 ,0298 R13 -.9937 LSA 2316.4 NSA 678.8 SSA 27.2

S6111559.T $62 572.7 THA 178.$5 EL1 1979.2 EL2 470.9 ALF 3.88
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE HOV 13 19S4 FLIGHT TIME 364.00 AHRIVAL DATE NOV 12 1985

HELIOCEHTRIC CONIC

RL 148.Q2 LAL .DO

RP Ill.US LAp -1.$8

RC 304.748 GL 18.?'Z

PLANET_ENTRIC CONIC

C3 11.18R VHL 5.344

LNCH AZNTH _NCH T|MI[

$0.00 16 44 22

SO.DO 10 48 41

1DO.DO 18 19 49
100.00 11 55 58

110.00 19 57 53

11U.00 12 34 21

DISTANCE 907.884 EARTH TO MARS

LOL 50.68 YL 38.928 GAL -3.40 AZL 88.13 HCA 243.75 SNA 187.20 ECC .21720 INC 1.8710 vl 30.101

LOP 294.40 VP 25.482 GAP -SO.El A_P 90.83 TAL 340.74 TAp 224.49 RCA 148.54 APO 827.88 VR 25.988

Gff --,29 ZAL 11T.88 ZAP 47.35 ET8 179.05 ZA[ 75.46 ETE 179.21 ZAC 83.65 ETC 258.13 CLP 47.55

GLA 21.00 RAL 176.80 RAID 9587,4 1filL 11.514 PTH 2.01 VHp 3.934 DpA 8.47 RAP 183.71 ECC 1.1840

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
2805.25 -28.21 82.E1 37,95 92.82 17 31 8 2205.3 -27.54 73.60

4008.15 -6.52 181.24 32.74 82,30 11 55 29 3408.1 -9.78 154.47

249T.49 -n,S6 59.47 37.75 94.55 19 I 27 1997.5 -28.85 50.79

3791.12 -4.91 144.83 32.08 60.48 12 59 7 3i91.1 -8.81 138.01

2190.98 -32.99 35.87 37.89 99.53 20 34 24 1590.7 -31.52 26.85

3G70.89 -1.99 I$3.91 50.8T 55.97 13 35 32 3070.7 -6.46 127.45
DIFFERENTIAL CORRECTION&

TOE .0991 118A 3.9327 1Co14.4_T IAUS. 114O
ROE .28Q5 RRA ,1029 RCS .3895 FAU .29570

FOE -.?594 FRA 8.S104J FC-88.S19G BIP 40643

BOE .5081 BRA 3.934$ 8C314.4749 FSP 5596

LAUNCH DATE NOV 13 19114

HELIOCENTRIC C_NIC

RL 148.02 LAL .00

RP 210.82 LAP -1.89

RC $05.?48 GL 19.58
PLANETOCENTRIC CONIC

CS 11.38y _ 3.378

LNCH AZMTH LNCH TIME

90.00 18 54 49

im.OO 10 45 8 4037.97 -5.19

100.00 18 _11 29 24TR.$T -_.49

100.00 11 53 11 3919.11 -4.00

110.00 20 6 8 2179.-07 --31_.81

110.00 12 38 3 _98.1T o1.13
DIFFERENTIAL C_NRECTION9

TOE .0303 TRA 3,9059 TC084.44L'9 BAU 2.8015

RD( .29£8 RRA .lOSS Re3 .SOOT FAU .87950

FOE -.8488 FRA 8.4119 FC-IO.T?59 B8P 41515

BOE .2844 BRA 5.90T0 K514.4411 FSP 5373

MIO-COURg[EXECUT/GN ACCURACY

88T|IT52.T$GR 584.8 $85 1649.8

RRT -.$TOTERF -.|99T RTF .995T

868||767.4 R85 .0501 R15 -.998T

S8111753.2 1_8 578,2 THA 179.51

FLXGHT T|14_ 349.00 ARRIVAL DATE NOV 14 1965

D|STANC[ 81|.501 EARTH TO MARS
LQL 50.69 VL _.935 GAL -8.52 AZL 88.|3 HCA 844.97 Si4A 187.28 ECC .21805 INC 1.8899 Vl 50.101

LOP 295.91 _ 85.490 GAP -ID.55 AZP IO.T9 TAt. 340.13 TAP 225.10 RCA 146.44 APO 228.12 V2 26.015

GP -.29 ZAL t18.88 ZAP 41.38 879 179.02 ZAE 72.17 ETE 179.23 ZAC 83.70 ETC 259.10 CLP 46.38

OLA 20,41RAL t79.$9 RAO 6597.4 V[J. 11,583 PTH 2.01VHp 4.004 OPA 8.40 RAP 185.92 ECC 1.1878

L-I TINS INJ L&T |NJ LGNG INJflT AIC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG
8783.59 -29.13 80.93 38.90 93.41 17 41 15 2183.6 -27.36 72.05

ORBIT DETERNINATIOR ACCURACY

ST 2028.1 6R 494.2 SS 1305.1

CRT .1940 CR8 .2314 C$T -.9089

LSA 2386.5 NSA 677.9 SSA 26.7
EL1 2030.5 EL2 484.2 ALF 2,87

18_.90 $3.84 98.12 11 52 26 3437.7 -8.87 156.17

58.09 38.98 95.29 t9 10 47 1878.4 -28.42 49.41

149.18 33.00 90.35 12 58 49 3218.1 -7.92 138.52

34.57 58,15 100.18 20 48 22 1576.1 -31.07 25.T8

154.N 31.81 55.83 13 34 38 3093.2 -5.61 128.6_

MID-COURliE EXECUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

88T11941.1 8DR 598.9 $4;3 1579.2 ST 2088.6 M 500.1 SS ISll.9

RRT -.JTTY W -.lOT8 RTF .9936 CRT .1333 CR8 .2759 CST -.9159
_1|955,2 R88 .030T R15 -.9937 LSA 2424.1 NSA 675.7 SSA 25.2

|911|941,| $Gt 583.4 THA 179.49 ELI 2089.7 ELE 495.4 ALF 1.94

LAUNCH DATE NOV IS 1984

HELIOCENTRIC CONIC
RL 148.08 LAL .OO

RP 210.58 LAP -1.71

RC 3OS.TST GL 18.32
PLANET_ENTRIC CONIC

C3 11.S27 VHL 3.410

LNCH AZMTH LNCH TIN[
80.00 1? 5 10

90.00 10 41 45

1DO.DO 18 59 4

lOO.O0 11 5O 52

I1O.OO 20 14 19

110.00 12 $1 48

FLIGHT TIM( 368.00 ARRIVAL DATE NOV 16 1965

DISTANCE 815.741 EARTH TO MARS
LOt. 50.88 VL 32.937 GAL -3,84 AZL 88.13 HCA 246.19 SMA 187.36 ECC .21894 INC 1.8687 vl 30.101

LOP 298.84 Vp 23.498 GAP -10,48 AZP 90,75 TAL 339.51 TAP 225.70 RCA 146.54 APO 228.55 V2 26.045

GP -.27 ZAL 119.90 ZAP 45,38 (TS 179.01 ZA[ 70.91 ETE 179.85 ZAC 85°78 ETC 258.07 CLP 45.36

DLA 19.81RAL 180.53 RAD 6567.4 V[L 11.533 PTH 2.01VHP 4.075 DPA 8.30 RAP 164.15 ECC 1.1914

L-I TIME INJ LAT INJ LONG IMJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 8 LONG

2762.41 °28.03 79.09 39.78 94.18 17 51 12 Z162.4 -27.18 70.55

4087.15 -4.84 164,55 34,57 81.98 It 49 32 3467.2 -7_95 IS7.85
2459.59 -29.34 56.88 39.63 96.00 19 20 4 1859.6 -28.20 48.06

$845.20 -3.09 147.81 33.94 60.25 t2 54 5? 3245.2 -7.05 141.04

2181,80 -32.84 35.48 39,08 100.78 20 50 20 1561.6 -30.81 24.74

3715.95 -.28 138.05 52.17 55.82 15 33 42 5116.0 -4.74 1Z9.83
DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.D425 TRA 3.9850 TC-14.3958 BAU 2.2388 SG712183.9 SGR 598.7 SG3 1511.5 ST 2155.4 SR 506.0 SS 1519.3

RUE .2993 RRA .1038 RC3 .5916 FAD .28181 flflT -,2948 RRF -.2148 RTF .9956 CRT .0735 CRS .3178 CST -.9217

FOE -.8515 FRA 6.3111 FC-19.4791 BSP 41980 SG912159.7 R23 .0313 R13 -.9936 LSA 2488.0 MSA 672.0 SSA 25.7

80E .3OZS 8RA S.9843 8C314.4011 F_P 5158 $8112184.4 SG2 588.4 THA 179.48 EL1 2155.8 EL2 504.6 ALF 1.05

LAIJ4CH DATE NOV 13 1994 FLIGJ'IT TIM( 370.00 ARRIVAL DATE NOV 18 1965

HELIOCENTRIC C(_|C DISTANCE 819.992 EARTH TO MARS
RL 148.08 LAL .00 LOL 50.98 VL 32.94E GAL -5.79 AZL

RP 210.34 LAP -1,72 LOP 299.09 VP 23.535 GAP -1D.62 AZP

RC S07.719 GL 18.11 GP -.29 ZA_ 120,92 zAp 44.48 ET$
PLAkETOCEMTRIC CONIC

CS 11.875 VHL 5.448 DLA 19.20 RAL 181,41 RAO 6517,5 VEL

LNCN AZRTH L_H TIN[ L-I TINS INJ LAT INJ _ INJ
gO.D0 17 15 24 2741.72 -27.98

DO.DO 10 38 30 40_J.81 -3.29

lOO.OO 18 48 37 8441,14 -29.20

100.00 11 4T 58 3872.42 -2,17
110.00 20 22 32 El4T.3O -32.45

110.00 12 30 32 5739.04 .92

DIFFERENTIAL CCRRECTION8

TOE -.1195 TRA 401855 TC-14.3184 8AU 2.8753

ROE .$081 RRA .1037 RC3 .3920 FAU .25001

FD(-1.O098 FRA 8.2094 FC-I8.2352 88P 48809

BO( .5288 BRA 4,1898 9C314.3538 FSP 4949

88.13 HCA 847.42 SHA 187.44 ECC .21988 INC 1.8876 vl $0.101

90.?2 TAL 338.88 TAp 226.29 RCA 146.25 APO 228.66 VZ 26.071
179.OO 2AE 99.68 ST[ 179.27 ZAC 83.82 ETC 258.03 CLP 44.42

11.544 PTH 2.01 VHp 4.147 DpA 8.20 RAP 164.42 [CC 1.1954

fit A$C INJ AZMTH INJ TINS PO CST TIM IHJ 2 LAT INJ Z LONG

7T.Sl 40,74 94.92 18 I G 2141.7 -26.95 69.05
IStb.21 35.53 6|.86 II 48 48 3496.6 -7.OS 159.52

55.32 40,59 98.70 19 29 18 1841.1 -27.96 46.74

149.11 34.91 80.18 12 52 30 3272.4 -6.12 142.55

52.40 39.99 101.39 20 58 19 1547.3 -30.54 23.71

137.85 33.19 35.88 t5 52 51 3139.0 -5.87 131.04

MID-COURW[ [xECUTIQN ACCURACY ORBIT DETERMINATION ACCURACy

SGT12301.O SGR 604.4 SG3 1446.5 ST 2229.0 SR 511.8 SS 1327.2

RRT -.1921RNF -.2229 RTF .9955 CRT .0149 CRS .5575 CST -.9280
_,Bit3iE.8 R83 .0318 R13 -.9955 LSA 8558.5 MSA 667.2 SSA 25.3

SG|12302.3 84;2 593.1 THA 179.48 ELI 2229.0 EL2 511.9 ALF .21
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 13 1964

HELIOCENTRIC CON|C

RL 148.02 LAL .OO

RP 210.10 LAP -1.74

RC 308.S91 GL 17.90

PLANETOCENTR|C CONIC

C3 IE.135 VHL 3.484

LNCH AZMTH LNCH TI_

90.00 17 25 52

g0.00 10 35 22

100.00 18 58 5

100.00 11 45 30

110.00 20 30 44

110.00 1Z 29 20

LOL

LOP Z99.ZS VP 23.572 GAP -lO.TS AZP 90.68 TAL 338.22 TAp 228.87 RCA 146.11 APO 228.94 VZ 26.098

GP -.28 2AL 121.96 ZAF 43.50 ETS 176.99 ZAE 68.47 ETE 179.30 ZAC 83.89 (TC 257.99 CLP 43.50

DLA 18.58 RAL 182.20 RAD 6567.5 V(L 11.555 pTH 2.02 VHP 4.221 OPA 6.08 RAP 164.71 ECC 1.1997

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT IMJ 2 LONG

2721.51 -27.79 78.12 41.73 95.65 18 10 54 2121.5 -28.72 67.61

4126.08 -2.33 167.66 36.51 61.77 11 44 6 3526.1 -6.10 161.19

2423.04 -29.05 54.00 41.57 87.38 19 38 26 1823,0 -27.72 45.45

3899.77 -1.Z4 150.61 35.90 60.13 12 30 29 3299.8 -5.21 144.07

2133.17 -32.25 31.35 40.93 101.99 21 6 18 1533.2 -30.27 22.70

3762.41 1.51 138.47 34.18 55.85 13 32 2 3162.4 -2.98 132.26

FLIGHT TIN( 372.00 ARRIVAL DATE MOV 20 1965

DISTANCE 824.226 EARTH TO MARS

50.66 YL 32.947 GAL -3.89 AZL 86.13 NCA 248.64 S44A 167.53 (CC .22065 INC 1.6665 VI 30.101

DIFFERENTIAL CCRRECTIONS MIO-COURSI[ EXECUTioN ACCURACY ORBIT OETERMIRATION ACCURACY

TOE -.1991 TRA 4.3545 TC-14.2363 OAU 2.3108 $G712473.1 SG8 809.0 663 1383.4 ST 2309.4 SR 517.7 s$ 1334.9

ROE .3130 RRA .1037 RC3 .3918 FAU .23886 RRT -.1993 _ -.2303 RTF .9954 CRT -.0407 CRS .3942 CST -.9339

FOE-1.0613 FRA 6.1069 FC-17.0390 BSP 43253 S6812488.0 RZ5 .0325 813 -.9934 LSA 2635.2 MSA 661.7 SSA 24.7

BOE .3710 BRA 4.3557 8C314.2417 FSP 4748 S6112473.7 $62 507.6 THA 179.44 ELI 2309.5 ELI 517.3 ALF 179.45

LAUNCH DATE NOV 13 1964 FLIGHT TINE 374.00 ARRIVAL OATE NOV ZZ 1965

HELIOCENTRIC CONIC DISTANCE 828.470 EARTH TO MARS

RL 146.02 LAL ,00 LOL 30.66 VL 32.052 GAL -4.02 AZL 88.13 HCA 249.87 SNA 187.61ECC .22188 INC 1.8654 vl 30.101

RP 209.85 LAP -1.75 LOP 500.31 VP 23.607 GAP -10.88 AZP 00.64 TAL 337.56 TAP 227.43 RCA 145.98 APO 228.24 VZ 26.124

RC 309.854 GL 17.88 GP -.25 ZAL 123.00 ZAP 42.81 ET8 178.98 ZA[ 67.29 ETE 179.32 ZAC 83.86 ETC 257.95 CLP 42.61

PLAN[TOCENTNIC CONIC

C3 12.418 VHL 3.524 DLA 17.95 RAL 183.17 RAO G_7.3 VI[L 11.567 PTH 2.02 VIAp 4.297 DPA 7.95 RAP 165.03 ECC 1.2044

LNCN AZMTH LNGH TIME L-I TIM( INJ LAT |NJ IJ_4G INJ RT ASC IHJ AZMTH INJ TIM( I_) CST TIM

90.00 17 35 34 ZT01.7T -_PT.S3 74.89 42.74 96.33 18 20 36 2101.8

90.00 10 32 22 4155.53 -1.40 169.50 37.53 81.71 11 41 37 3555.5

100.00 19 7 31 t405.29 -26.89 52.70 42.58 98.05 19 47 36 1805.3

100.00 11 43 6 3927.24 -.31 152.12 38.02 60.11 12 46 34 $327.2

110.00 20 38 56 2118.24 -32.05 30.31 41.89 102.57 21 14 13 1519.2

110.00 It 28 10 3788.08 2.42 159.70 35.22 55.89 13 31 16 3186.1

DIFFERENTIAL C¢IIRECTIONS M|O-COURSI[ [vlrCUT|ON ACCURACY

TOE -.2810 TRA 4.5407 TC-14.1242 |AU 2.$457 86Tit13i.7 SGR I15.1 K3 |322.2

ROE .3202 RflA .1030 tiC3 .3911 FAU .22785 RRT -.2065 RI8 r -.2380 RTF .9933

F06-1.1436 FRA 6.0033 FC-15.6916 BDP 43880 M,812853.7 R23 .0332 815 -,9933

80E .4260 BRA 4.54996C314.1298 FSP 4553 S6112830.3 _ 801.8 THA 178.42

INJ Z LONG

66.22

lS2.85

44.19

145.58

21.71

133.50

ORBIT DETERMINATION ACCURACY

ST 2395.2 SR 523.4 SS 1341.6

CRT -.0929 CRS .4279 CST -.9393

LSA 2716.7 MSA 655.5 SSA 24.2

EL1 2395.8 EL2 521.0 ALP 178.78

INJ 2 LAT

-26.49

-5.17

-27.47

-4.29

-29.99

-2.07

LAUNCH DATE NOV 13 1964 FLIGHT TIME 376.00 ARRIVAL DATE NOV 24 1965

HELIOCENTRIC CONIC DISTANCE 632.716

RL 148.02 LAL .DO L04. 30.66 VL 32.957 GAL -4.16 AZL 88.14 HCA 30.101

RP 209.66 LAP -1.?G _OP 301.75 VP 23.642 GAP -11.02 AZP 90.60 TAL 536.88 TAp 227.98 RCA 145.85 APO 229.55 66.149

RC 310.607 GL 17.45 GP -.25 ZAL 124.06 ZAP 41.75 ETS 178.97 ZAE 66.14 [TE 179.34 ZAC 84.04 ETC 257.90 41.75

PLANETOCENTR|C CONIC

C3 12.719 VML 3.568 DLA 17.31RAL 164.05 RAD 6567.3 VEL 11.560 FTH 2.03 VHP 4.374 DFA 7.81 RAp 185.37 ECC 1.2093

LNCH AZNTH LNCH TiME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZldTH INJ TIME PO CST TiM INJ 2 LAT INJ Z LONG

90.00 17 45 31 2682.49 -27.50 73.30 43.76 97.03 18 30 13 2082.5 -28.24 64.86

90.00 10 29 28 4185.03 -.44 171.15 38.57 GA.69 11 39 13 3585.0 -4.23 164.51

100.00 19 16 52 2367.91 -28.71 31.44 43.57 98.69 19 56 40 1787.9 -27.21 42.96

100.00 11 40 46 3954.84 .82 153.63 57.98 60.11 12 46 43 3354.6 -3.36 147.10

110.00 20 47 7 2105.53 -51.84 29.30 42.87 103.14 21 22 12 1505.5 -29.71 20.74

110.00 12 27 2 3809.98 3.33 140.93 36.29 55.96 13 30 32 3210.0 -1.16 134.75

EARTH TO MARS

251.10 SMA 187.70 ECC .22294 INC 1.8643 vl

V2

CLP

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.3678 TRA 4.7488 TC-13.9053 BAU 2.3806 SGT12800.7 SGR 620.2 SG3 1262.9 ST 2487.3 SR 329.1 SS 1348.0

ROE .3277 flRA .1052 RC5 .3899 FAU .21736 RRT -.2140 RRF -.2481 RTF .9931 CRT -.1434 CRS .4598 CST -.9444

FOE-1.2064 FflA 5.8980 FC-14.7956 03P 44471 $6812815.7 R25 .0539 fl13 -.9931 LSA 2804.0 MSA 648.6 SSA 23.8

BOE .4928 BRA 4.7499 BC314.0007 FSP 4363 $6112601.4 $62 605.8 THA 179.40 ELI 2488.5 EL2 523.4 ALF 178.17

LAUNCH DATE NOV 13 1964 FLIGHT TIME 378.00 ARRIVAL DATE NOV 26 1965

HELIOCENTN|C COLIC DISTANCE 838.962

RL 146.02 LAL .00 LOL 30.66 VL 32.962 GAL -4.n Alq. 88.14 HCA

RP 209.44 LAP -1.76 LOP 302.88 VP 23.677 GAP -|1.15 AZP 00.57 TAL

RC 311.551 GL 17.22 GP -.24 ZAL 125.12 ZAP 40.9t ET$ 178.95 ZN[

PLANETOCENTRIC CONIC

C3 13.040 VIAL 3.611DLA 16.67 RAL 184.94 RAID 6387.5 VI[L 11,594 PTH

LNCH AZMTM LNCH TIME L-I TIME INJ LAT

90.00 17 53 22 2883.67 -27.34

90.00 10 26 40 4214.57 .51

100.00 19 28 9 2370.89 -28.53

100.00 11 38 34 3982.58 1.57

110.00 20 55 16 2082.07 -31.83

110.00 12 25 57 3834.17 4.25

DIFFERENTIAL CORRECTIONS

TOE -.4367 TRA 4.9584 TC-13.8442 8AU 2.4144

ROE .3354 RRA .1027 tiCS .3862 FAU .20708

FOE-1.2394 FRA 5.7836 FC-13.7472 8mP 45001

BD[ .3666 8RA 4.9575 8C3|3.8467 FSP 4181

EARTH TO MARS

252.54 _AA 187.79 ECC .22406 INC 1.8633 V1 30.101

336.18 TAP 228.52 RCA 145.71APO 229.86 V2 26.174

65.00 ET( 179.36 ZA_ 84.12 ETC 257.85 CLP 40.91

2.05 VHP 4,453 DpA 7.66 RAP 165.74 (CC 1.2146

INJ LONG |NJ RT ASC |NJ A_ATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.95 44.80 97.89 18 39 46 2063.7 -25.99 63.54

172.79 39.64 61.69 11 36 55 3614.6 -3.28 166.16

50.21 44.50 99.31 20 3 40 1770.9 -26.95 41.76

155.t5 30.03 80.14 12 44 57 3362.6 -2.42 148.63

28.30 45.86 t03.80 21 30 6 1492.1 029.43 19.79

142.22 37.58 56.05 13 29 51 3234.2 -.24 136.01

N|O-¢X)URSE [xECUTION ACCURACY OROIT DETERNINAT|ON ACCURACY

_TIH57.1 _ 825.1 SG3 1205.4 ST 2564.6 SR 534.T SS 1353.1

RRT -.1_13 _ -.2539 RTF .0028 CRT -.1899 CRS .4887 CST -.9491

$6812872.2 826 .0346 813 -.9929 _SA 2895.7 MSA 641.3 3SA 23.3

SG11L_IST.8 SG2 609.6 THA 179.39 EL1 2586.7 EL2 524.5 ALF 177.65
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19645

LAUNCH DATE NOV 13 1964

H(L IC_EMTRIC CQNIC

RL 145,02 LAL .GO

RP 2OR. 24 LAP -I.TS

RC 512.484 GL 16.98

PLAI_TOCENTR I C CONIC

C5 13.583 VHL 5.$58

L_CH A_iTH LNCM TIME

90.00 t8 S ?

gO.OO 10 23 58

100.00 19 35 E3

100.00 11 36 24

110.00 21 S 24

110.00 IE E4 53

FLIGHT TIM( 3tO.DO ARRIVAL DATE NOV 28 1965

DISTANCE 841.208 EARTH TO MARS

LOL 50.66 VL 52.SET GAL -4.44 AlL 88.14 HCA 253.58 _4A 187.88 ECC .22525 INC 1.66Z3 vl 30.101

LOP $04.22 VP 23.710 GAP o11.29 AlP 90.53 TAL 335.47 TAp 229,04 RCA 145.56 APO 230.19 V2 26.198

Gp -.25 ZAL 125.19 lAP 40.10 ETS 176.94 ZAE 63.90 ST( 179.37 ZAC 84.21 ETC 257.80 CLP 40.10

DLA 16.02 RAL I85.82 RAD $567.5 VEL 11.609 PTH 2.03 VHp 4.533 DPA 7.50 RAP 166.13 ECC 1.5202

L-i YIM( INJ LAT |NJ LOMG |NJ RT ASC |NJ AZ14TH |NJ TIME PO CST TIN |HJ 2 LAT |HJ 2 LONG

2645.31 -27.16 70.63 45.85 98.33 18 49 13 2045.3 025.75 62.24

4244.16 1.46 174.44 40.74 61.72 11 34 43 3644.2 -2.33 187.82

2354.25 -28.34 49.01 45,63 8D.Dl 20 14 37 1754.2 -25.68 40.60

4010.45 2.51 156.68 40.16 SO.ZO I2 43 15 3410.5 °1.47 150.16

lOTS.BE -31.42 17.34 44.88 104.13 21 38 l 1478.9 -28.14 18.87

3858.$1 5.16 143.51 38,50 55.19 13 29 11 3258.6 .?0 137.28

Otff[l[uT[kL r_RR[CTtQIIS MID-COURSE [X[CUT|QM ACCURACY

TO[ -.5431TRA 5.1700 TC-13.ITST BAU 2.44?9 SGT|3108.? _ 629.8 SG3 1149.8

ROE .$434 RRA .1020 Re3 .383D FAU .|RTO? RRT -._)86 RRF -.IE|9 RTF .RDIT

FDE-Z.3071FRA S.68T? FC-12.T4eR BSP 4SIS2 IKA13121.$ R23 .0354 R13 -.9927

BIDE .6450 BRA 5.1710 6C313.6622 FSP 4005 S4113109.5 8_2 613.0 THA 179.37

LAUNCH DATE NOV 13 1964 FLIGHT TIME 302.00

HELIOCENTRIC C_NIC DISTANCE 845.453

RL 148.01 LAL .00 LOt. 50.6E VL 32.972 GAL -4.55 AZL 68.14 HCA 154.82 _iA 187.97 (CC .22644

RP 209.04 LAP -1.80 LOP 305.45 VP 23.743 GAP -1t.42 A_P 90.46 TAL 334.74 TAP 229.56 RCA 145.41

RC 313.411 _d. 15.73 GP -.23 zAL 127.27 lAP 38.31 ETS 175.93 ZAE 62.81 ETE 179.39 ZAC 84.30

WLMiEYQCENTRIC C_14|C

C3 15.748 _ 3.TOO DLA 15.36 RAL 186.71 HAD 6567.5 V[L 11.625 PTH 2.04 VHP 4.615 OPA T.32

LNCH AZldTI4 INCH TIME L-I TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME leo CST TIN

90.00 18 14 47 1617.41 -IS.R2 69.35 46.92 60.94 18 58 34 2027.4

90.OO 10 11 R3 41T3.51 2.42 IT8.10 4I.ST 61.TR 11 32 58 3673.8

100.00 19 44 32 231jR._ -tS.15 47.84 49.69 100.50 20 23 30 tT$E.O

IO0.OO 11 34 19 4038.45 3.44 IS6.22 41.19 60.29 12 41 37 3438.5

110.00 21 11 t9 Z045.93 -31.19 25.3R 4S,RI 104.74 21 45 55 1465.9

110.00 It R5 51 3083.50 8.1| 144.81 39.65 56.30 13 28 34 3285.3

DIFFERENTIAL C.GRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.6432 TNA 5.3864 TC-13.492? BAU 2.4810 SGTIS255.11GR 634.2 SG3 1095.8

ROE .3518 RRA .1010 RC3 .3633 FAU .SRT3R RRT -._52 RIH r -.1702 RlrF .9925

FOE-1.3503 FRA 5.5792 FC-11.TRR2 881_ 4ElT6 SGaS31TD.2 R23 .0353 R13 0.9825

ROE .7330 8RA 5.3904 8C313.4981F_P 3955 1_113255.9 SG2 EIS.5 THA 179.35

QRB|T DETERMINATION ACCURACY

ST 2686.0 SR 540.2 SS 1556.9

CRT o.2331 CR$ .5155 CST -.9531

LEA 2990.8 MSA $34,1 SEA 22.9

ELI 2689.0 EL2 524.7 ALF 177.21

ARRIVAL DATE NOV 30 1965

EARTH TO MARS

INC 1.8612 V1 30.101

APO 230.54 V2 15,221

ETC 257.74 CLP 38.31

RAP 156.55 ECC 1.2263

INJ 2 LAT INJ t LONG

-25.47 61.01

-1.57 148.47

o26.41 39.47

-.52 151.70

-RS.86 17,R7

1.64 138.5T

ORBIT DETERMINATION ACCURACY

ST 2761.3 SIR 545.6 SS 1358.t

CRT -.2756 CRS .54DS CST -.R548

LEA 3089.2 MSA GEG.T SEA 22.5

EL1 2795.4 EL2 524.0 ALF 176.83

LAUNCH DATE NOV 13 1964

HELIO¢EMTRIC CONIC

RL 148.02 LAL .00

RP SOl. IS LAP -1.81

RC 514.328 GL 16.48

PLANETOCENTRIC CONIC

C3 14.138 VHL 3.760

LNCR &ZMTH LIiCH ?|lIME

90.00 18 24 R1

90.00 10 15 52

100.00 18 55 35

100.00 11 32 18

110.00 21 19 32

110.00 12 22 51

OIFFEREMTI&L ¢ORR(CT|_S

TOE -.7421 "IRA 5.6157 TC-13.2D76 BAU 2.5145

ROE .3502 RRA .0998 RC$ .3802 FAU .17310

FDE-1.3854 FRA 5.4701 FC-10.8055 BSP 46831

ROE .8249 DRA 5.4166 6C313.3030 FSP 3569

FLIGHT TIM( 384.00 ARRIVAL DATE DEC 2 1965

DISTANCE 849.698 EARTH TO MARS

LOL 50.66 VL 32.978 GAL -4.74 AlL 88.14 HCA 256.06 SMA 188.07 ECC .22772 INC 1.6502 Vl 30.101

LOP 306.71 Vp 23.775 GAP -|1.55 AlP 90.45 TAL 334.00 TAP 230.06 RCA 145.24 APO 230.49 V2 26.R43

GP -.22 ZAL 128.35 lAP 38.54 ET$ 178.9| ZNE 61.74 ETE 179.41 ZAC 04.40 [TC 257.69 CLP 39.54

DLA 14.71 RAL 187.59 RAD 6557.6 VEL 11.641 PTH 2.04 VHP 4.699 DPA 7.14 RAP 166.99 ECC !.2327

L-1 TII4[ 1NJ LAT |NJ tONG INJ RT ASC |MJ AZMTH IMJ TIl_ _ CST TIM [MJ 2 LAT IMJ 2 LONG

2510.00 -ZS.?9 $8.11 48.00 89.53 19 T 51 2010.0 -25.20 59.81

4303.52 3.37 |77.76 43.02 61.87 11 30 35 3703.5 -.41 171.13

2322.15 -27.85 4S.?O 47.7T 101.07 20 32 19 1722.2 -26.15 38.57

4Oil.GO 4.40 tSR.T? 4_.45 GO.SO 12 40 4 3465.S .43 153.24

2053.30 -30.S? 25.45 48.65 105.24 21 53 45 1453.3 -26.57 IT.10

3908.22 7.05 146.12 40.82 56.47 13 28 O 3308.2 2.40 139.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTt3399,5 8GR 638.6 SG3 1044.0 ST 2900.5 SR 551.0 SS 1359.9

RRT -.2440 RRF -.2787 RTF .9922 CRT -.3116 CRS .5642 CST -.R601

S4813414.? R23 .0372 R13 -.9922 LEA 3190.9 MSA stg.D SEA 22.0

S4113400.4 SG2 619.2 THA |79.33 EL1 2905.7 ELI 522.6 ALF 176.50

LAUNCH DATE NOV 13 1964 FLIGHT TIN[ 386.00 ARRIVAL DATE DEC 4 1965

H(LIOCENTRIC C_NIC DISTANCE R53.941 EARTM TO MARS

RL 140.0_ LAL .00 LOL 50.86 VL 3R.983 GAL -4.09 AlL Ri.t4 HCA 257.30 SNA 188.18 ECC .22gOd INC 1.0582 vl 30.101

NIP 200.6? LAP oi.81 _ 30T.63 _P LrS.106 GAP -1|.61 AlP 90.45 'TAt. 353.24 TAP 230.54 RCA 145.07 APO 231.26 Y2 ES.EG4

tic 315.238 GL IS.13 GP -.21 ZAL 118.43 lAP 37.79 2TS 178.89 ZA[ 60.70 (TE 179.43 ZAC 84.51 ETC 257.63 CLP 37.79

PLANE.TOCENTR IC CONIC

C3 14.554 VHL 3.815 DLA 14.04 RAL 180.47 RAID 6567.6 V[L 11.659 PTH 2.05 vHP 4.784 DPA 6.94 RAP 167.45 ECC 1.2395

LNCH AZI4TH LNCH TIN( L-I TINS INJ LAT INJ LONG INJ NIT ASC |NJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ I LONG

go.Do 18 33 49 1593.05 -16.59 66.$1 49.11 100.11 19 17 3 1993.0 -24.13 St.SA

90.00 10 18 26 4333.30 4.33 179.43 44.21 E1.R9 11 28 39 3733.3 .55 172.79

100.00 20 E 37 25130.71 -27.14 45.60 46.65 101.61 20 41 3 1706.7 -25.86 37.31

100.00 11 30 20 40R4.08 5.35 161.34 45.64 60.55 12 38 55 3494.9 1.39 154.TR

110.00 21 27 32 EOdO.SE -30,?5 t4.SR 42.02 105.73 22 I 33 1441.0 -58.29 lS.25

110.00 12 51 54 3933.37 E.00 147.46 42,02 55.8§ 13 27 27 3353.4 3.55 141.19

OIIrFEREMTIAL CGRRECTIONS NID-COUR_[ EX2CUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

TO( -.$434 11qA 5.$450 TC-13.0832 llAU 2.5471 _713335,0 _ 1_42,T SG3 SS3.T ST 3015.E _lt $58.2 88 1358.0

ROE .3681 RRA .0984 Re3 .375i FAU .SiRO$ RRT -.251t RRF -.2674 RTF .9R18 CRT -.3464 CR$ .5861 CST -.9429

F05-1.4219 FRA 5.3599 FC-lO.055T 8SP 4T3RS SGID|5553,3 It£3 .03t2 Rt3 -.9919 LEA 3294.7 MSA 611.7 SEA 21.6

805 .8204 BRA 5.6499 RC313.0808 FSP 3508 S411_539.0 SG2 6ZI,R THA 179.31 ELI 3018,6 EL2 520.7 ALF 176.23

lOIS



JPI- TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 13 1964

HELIOCENTRIC CONIC

ML 149.O=* LAL .00

RP 20R,49 LAP *1,88

MC $14,140 GL 15,97

PLANETOCENTR I C CONIC

CS 14,998 VHL S,878

LNCH AZI4TH Lk_H 7114(

go,DO 18 43 IZ

90.00 10 14 5

IO0,O0 5*0 11 32

100.00 11 88 26

110.00 21 35 3D

110,O0 1 =' ZQ 58

FLIGHT TIM( 368.00 ARRIVAL DATE DEC S 1985

DISTANCE 858.181 EARTH TO MARS

LQL 50.66 YL 32.989 GAL -5.05 AZL 88.t4 HCA 258.55 S)IA 188.28 ECC .28043 INC 1.8512 Vl 30.101

LOP 309.20 VP 23,838 GAP -11.83 AZP 90.37 TAb 332.47 TAP 231.01 RCA 144.88 APO 251.64 V2 ZS.285

GP -.21 ZAL 130.S1 ZAP $7.08 ET8 178.88 ZAE 59.87 [T( 179,45 ZAC 84.82 [TC 257.$8 CLP 37.06

DLA 13.38 RAL 189.35 RAD 6567.6 VEL 11.678 PTH 2.05 VHP 4.871 DPA 6.74 RAP 167.93 (CC 1.8468

L-| TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIME I_) CST TIM INJ E LAT INJ 2 LONG

257R.58 -26.39 65.75 50.23 100.66 19 28 9 1976.6 -24.85 51.51

4365.14 5.28 181.10 45.42 62.1A 11 26 48 3763.1 1.51 174.45

2291.70 -27.53 44.54 49.97 102.14 20 49 44 1891.7 -25.58 38.28

4123,25 6,30 162,91 44,88 60,72 12 37 9 3523,3 2,35 156,35

2028,99 -30,52 23,72 49,10 106,19 22 9 19 1429,0 ,28,0D 15,43

3958.75 8.94 148.81 43.24 56.97 13 26 56 3358.7 4.52 142.52

DIFFERENTIAL COIRECTION$

TOE -.9488 "IRA 9.08D5 TC-12.8818 BAD 2.3799

ROE .3782 RRA .ORSSRC3 .3727 FAU ,18028

FOE-1.4307 FRA 5.2478 FC3-9.2523 RIP 47934

BDE 1.0812 BRA 9.0902 6C318.8870 FSlP 3332

LAUNCH DATE NOV 13 1964

HELIOCENTRIC C_NIC

RL 148.O2 LAL ,00

RP 208,38 LAP -1,83

RC 317.038 GL 15.71

PLAN(TOCENTRIC CONIC

C3 15,470 VHL 3,D33 DLA

LNCH AZI4TH LNCH TIN( L-I TIM( INJ LAT

90,00 18 58 89 2590,80 -29,18

90.00 10 11 4R 4393.03 9.23

100.00 20 EO 23 _77.12 -27,32

100.00 11 29 35 4151.76 ?.25

110.00 21 43 24 2017,35 -30,30

110,OO 12 EO 4 3984,30 9,89

DIFFERENTIAL CCRI_CTIONS

TOE-1.0559 TRA 9.3388 TC-12.123& BAU 2.9123

ROE .3877 RRA .0948RC3 .3993 FAU .13192

FDE-1.4747 FRA 3,1338 FC3-9,4981 Blip 4947|

BOE 1,1849 BRA $,3373 BC312.9310 FSP 3201

MID-COURSE EX[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713673.4 SGR 949.6 $93 945.1 ST 3126.8 SR 361.4 8S 1356.3

RRT -.2599 RRF -.2992 flTF .9916 CRT -.3790 CRS .6085 C3T -.9654

Sr,813988.7 RE3 .0393 R13 -,9918 LSA 3400,9 MSA 604,2 SSA Zl,E

S9113874,4 _ 924,3 THA 179,29 ELI 3134,3 EL2 518,3 ALF 176.00

FLIGHT TIN( 390.00 ARRIVAL DATE DEC 8 1965

DISTANCE 862.420 EARTH TO MAR3

L.Oi. 50.66 VL 32.994 GAL -5.22 AZL 88.14 HC4 2S9.80 Sl4A 1_!.38 [CC .23187 INC 1.8578 vl 30.101

LOP 310.48 VP 23.995 GAP -11.97 AZlP 90.33 TAL 331.68 TAp 231.47 RCA 144.68 APO 232.04 VZ 26.304

64P -.21 ZAL 131.90 ZAP _.38 ET8 178.88 7._ 58.67 (TE 179.47 ZAC U.73 ETC 257.50 CLP $6.36

12.71RAL 190.23 RAO 9587.6 V(L 11.698 PTH 2.06 VHp 4.990 DpA 6.52 RAP tee.43 ECC 1.8348

gNJ I.a4G ]NJ RT ARC ]NJ AZHTH |NJ T|N( 180 CST T|M INJ 2 LAT |NJ 2 LONG

R4.92 51.36 101.18 19 33 10 1960.6 -24,38 56.42

182.79 46.66 82.32 11 25 1 3793.1 2.48 176.12

43.§1 51.10 102.64 20 38 20 1677.1 -25.30 35.29

194.50 48.10 &g.92 12 33 47 3331.8 3.31 137.92

22.99 50.21 106.94 22 17 2 1417.3 -27.72 14.64

150,19 44,30 5T,11 13 28 28 3364,3 3,49 143,86

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713803.T 8DR 650.4 SG3 898.1 ST 3242.4 SR 566.4 S9 1351.3

fifty -,tRI0 _ -,$053 RTF ,9912 CRT -,4088 CRS ,8255 CST -,9875

89913819.0 R_ .0406 R13 -.9912 LSA 3307.6 HSA 397.2 SSA 20.9

84;113904.9 $92 926.3 THA 179.27 EL1 3250.6 EL2 315.6 ALF 175.81

LA_4CH DATE NOV 13 1964

HELIOCENTRIC CONIC

RL 148.02 LAL .GO

RP 20D,18 LAP -1.83

RC 317,924 GL 15,44

PLAN(YOCENTRIC CONIC

C3 15.973 VHL 3.997

LNCH AZMTH LNCM TIME

90.00 19 1 41

90.00 10 9 38

1OO,00 80 29 8

tOO,OR 11 24 48

110.00 21 51 IS

110.00 1E 19 11

FLIGHT TIM( 392.00 ARRIVAL DATE DEC 10 1945

TO MARS

1,858Z Vt 30.101

832,44 VZ 28,323

257,44 CLP 35.67

DISTANCE 884.854 EARTH

5D.SS VL 33.000 GAL -5.39 AZL 88.14 HCA 261.05 SHA 188.46 ECC .83338 INCLOt.

LOP'Stl,TO VP 23,894 GAP -12,11 AZP 90,29 TAL 330,87 TAP 231,92 RCA 144,48 APO

GP -.20 ZAL 132.63 ZAP 35.67 ETS 178.84 ZAE 57.89 ETE 179.48 ZAC 64.85 [TC

DLA 12.04 RAL 191.11 RAD 8567.8 VEL 11.720 PTH 2.06 VHP 5.030 DPA 6.30 RAP IS8.95 ECC 1.2629

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2545.11 -25.98 63.54 32.51 101.69 19 44 6 1945.1 -24.10 55.37

4423.03 7.17 124.49 47.93 62.33 1| 23 19 3623.0 3.44 177.80

Z862.99 -27.10 42.51 32.24 103.|2 21 8 32 1683.0 -25.02 34.33

4180,39 "8,19 199,10 47,38 81,15 12 34 29 3580,4 4,28 159,50

8006.07 -30.08 22.09 51.32 107.07 22 24 42 1406.1 -27.45 13.88

4010.07 10.34 151.58 43.78 37.38 13 26 2 3410.1 8.46 145.22

DZFFERENTIAL C(:RRECTIONS

T0(-1.1R63 TRA R,5912 TC-12.3799 BAD 2.9449

ROE .3975 RRA .0926 RC3 .3836 FAD ,14361

FDE-1.4948 FRA 5.0190 FC3-7.76_3 8SP 48996

DOE 1.8324 8RA 9.3918 BC312,3858 FSP 3054

LAUNCH DATE NOV 13 1964

HELIOCENTRIC CCNIC

RL 146.O2 LAL ,DO

MP 208,01 LAP -1,84

RC 318,808 r,L 15.17

PLAN(TOCENTRIC CONIC

C$ 16,509 VHL 4,083

LNCH AZHTH LNCH TIN(

90.00 19 10 A6

90.00 10 7 88

100.00 EO 37 50

100.00 11 23 5

110.00 81 39 3

110.00 18 18 81

DIFFERENTIAL (_RRECTION9

7OE-1.2813 TRA 9.8588 TC-lt.1883 BAu t.6781

ROE .4077 RRA ,0901 RC3 .$39R FAU .13373

FOE-1.3098 FRA 4.9016 FC3-7.1174 B3P 49489

ROE 1.3448 BRA 9,D582 BC312.1336 FSP 2910

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713930,9 SGR 653,9 SG 3 852,8 ST 3359,4 SiR 571,4 8S 1344.5

RRT -,2794 RRF -,3143 RTF ,9908 CRT -,4363 CRS ,6432 CST -,9694

$9813948.0 R23 ,0411 R13 -.9908 LSA 3613.4 MSA 590.2 $SA ZO.5

S8113931.9 SG2 928,4 THA 179.26 EL1 3368,9 EL2 512,7 ALF 175.65

FLIGHT TIN( 394.00 ARRIVAL DATE DEC 18 1965

DISTANCE 870.885 EARTH TO MARS

50.88 VL 35.008 GAL -S.57 AZt. B_.14 HCA 262.30 Sl4A 188.56 ECC .23498 INC 1.8552 Vl 30.101

LOP 312.95 VP 23.921 GAP -12.23 AZ1P 90.23 TAL 330.03 TAP 232.33 RCA 144.26 APO 238.87 V2 86.341

GP -.ZO ZAL 133.77 zAP 35.01 ET$ 178.93 zA( 39.72 (TE 179.50 ZAC 84.97 ETC 257.37 CLP 35.01

DLA 11.36 RAt. 191.98 RAO 9387.7 VEL 11.743 PTH 2.07 VHp 5.142 DPA 8.07 RAP 169.49 ECC 1.2717

L-| T|N( |NJ LAT INJ LONG INJ RT ARC INJ AZNTH |NJ TIN( PO C$T TIM INJ 2 LAT INJ 2 LONG

Z$30.12 -23.79 92.49 53.98 102.17 19 52 56 1930.1 -23.83 54.36

4433.07 9.11 186.19 49.22 62.78 11 21 41 3833.1 4.40 179.48

Z849.30 -26.99 41.58 33.40 103.59 21 15 20 1649.3 -24.75 33.40

4209.12 9.13 197.71 48.68 61.41 12 33 14 3909.1 5.24 161.08

1995.18 -29.89 21.31 52.49 107.47 22 32 19 1393.2 -27.16 13.15

4039.03 11.79 152,99 47,09 ST.68 13 25 3? 3436.0 7.44 146.60

NIO-COURSE EXECUTION ACCURACY ORB|T D(TERHINATION ACCURACY

_T14085.1 SGR 93?.4 SG3 909.1 ST 3477.8 SR 378.2 SS 1335.6

RRT -.2850 _ -.3242 RTF .99Q3 CRT -.4622 CRS .6800 CST -.9711

S8814070.5 R23 .0432 R13 -.9903 LSA 3724.3 HSA 383.2 SSA ED.I

S91|4088.4 SG2 630.1THA 179.23 EL1 3488.2 EL2 509.5 ALF 175.52

1030



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19645

LAUNCH 0ATE NOV 13 1964

HELIOCENTRIC CONIC

RL 146.02 LAL .DO

RP 207.86 LAp -1.94

RC 3t9,685 GL 14.90

PLANETOCENTRIC CONIC

C$ 17.060 VHL A.133

_CM AZNTH LNCH T|ME

90.00 19 19 46

90._00 10 5 24

100.00 20 46 27

100.00 11 21 24

tl0.00 22 8 47

110.00 12 17 32

PLIGHT TIM( 596.00 ARRIVAL DATE DEC 14 1965

DISTANCE 878.112 EARTH TO MARS

LOL 50.66 VL 33.012 GAL -5.75 AZL 88.15 HCA 263.55 SNA 188.$7 ECC .23660 INC 1.85A2 Vl 30.101

LOP 314.21 Vp 23.948 GAP -12.40 _ZP 90.21 TAL 529.21 TAp 232.77 RCA 144.03 kPO 233.30 V2 26.357

GP o.20 ZAL 134,86 ZAP 34.36 ET5 176.81 ZAE 55°77 ET( 179.52 ZAC 85.10 (TC 257.30 CLP 34.36

OLA 10.68 RAL 192.85 RAO 6557.7 VEL 11.767 PTH 2.08 VHP 5.236 OPA 5.82 RAp 170.05 ECC 1.2811

L-| T|M[ |NJ LAT |NJ LONG INJ RT ASC |HJ A214TH IMJ TiME PO CST TIM IHJ 2 LAT 1MJ 2 LOt_G

2515.85 -25.55 61.48 54.87 102.84 20 I 41 1915.6 -23.56 53.30

4483.18 9.05 187.91 50.55 63,05 11 20 7 3883.2 5.36 181.17

2236.08 -2G.GT 40.63 54.58 104.03 21 23 43 1636.1 -24.48 32.51

4257.96 10.07 169.34 50.01 61.70 12 32 2 3638.0 6.21 162.68

1984.45 -29.64 20.57 53.G1 107.86 22 39 52 1384.7 -26.91 12.45

4082.16 12.74 154.42 48.43 50.01 15 25 15 3462.2 8.42 147.99

DIFFERENTIAL C.(JRECTIONS

T06-1.3985 TRA 7.1219 TC-11.2669 BAU 2.7110

ROE .4182 RflA .0873 RC3 .5532 FAU .12809

FOE-1.5213 IrRA 4.TR2R FC3-8.4922 BSP 42991

BOE 1.4597 BRA 7.1224 0C311.0722 FSP 2772

MID-COURSE EX[CUT|QN ACCURACy ORBIT DETERMINATION ACCURACY

SGT1417S.1 8GR 660.6 SG3 766.9 ST 3596.1 SR 581.0 SS 1324.6

RRT -.2957 RRF -.5340 RTF .2828 CRT -.4859 CRS .6757 CST -.9724

M,214190.5 R25 .0447 R15 -.9698 LSA 3853.0 MsA 576.5 SSA 19.8

_11417S.4 _2 631.5 THA 179.21 ELI 3607.4 EL2 506.2 ALF |75.42

LAUNCH DATE NOV 13 1964 FLIGHT TIN( 3158.00 ARRIVAL DATE DEC 16 1965

HELIOCENTRIC CC041C

RL 146.02 LAL .00

MP 207.73 L_ -1.85

RC 320.588 GL 14.93

PLAN[TOCENTR|C CONIC

C3 17.698 V_L 4.RBQ

LNCH AZI4TH LNCH TIME

90.00 19 2R 40

90.00 10 3 R3

100.00 RO S4 58

100.00 11 19 46

110.00 22 14 28

110.00 12 19 46

DIFFERENTIAL CCRRECTIONB

TOE-1.51R9 TRA 7.3ill TC-11.6017 IAU 2.7447

ROE .4290 RRA .0841 RC5 .5475 FALl .12073

FOE-1.5295 FflA 4.6617 FC3-5.90t51 BSP 50439

• ROE 1.57R0 6RA ?.3991 0C311.6092 Flip 2639

DISTANCE 879.332 EARTH TO MARS

t.OL 59.96 VL 53.018 GAL -5.95 AZL 68.15 HCA 264.81 SI4A 188.77 ECC .25831 INC 1.8533 Vl 30.101

LOP 315.46 VP 23.9T4 GAP -tt.SS AZl _ SO.ST TAL 326.36 TAp 233.1T RCA 143.79 APO 233.76 v2 26.373

GP -.19 ZAL 13S.94 zAP 35.75 ET3 178.79 ZNE 54.84 ETE 179.$5 ZAC 85.23 ETC 257.24 CLP 33.73

DLA 10.02 RAL 195.71 RAO GS67.7 VEL 11.793 pTM 2.09 VHp 5.532 DpA 5.ST RAP 170.63 ECC 1.2911

L-i TIN( INJ LAT 1NJ L_NG 1NJ RT ASC INJ AZNTH IN_ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2501.65 -_5.34 60.51 56.07 103.08 20 10 21 1901.7 -23.29 52.44

4513.35 9.R? 16t.95 51.91 63.36 11 18 56 3913.3 6.32 162.87

L_3.33 -26.44 32.74 55.77 104.45 21 32 1 1625.5 -24.21 31.66

4266.21 20.29 170.99 51.37 62.05 12 30 55 5666.9 7.17 164.29

1974.54 -29.45 IB.26 54.76 !06.23 22 47 22 1374.5 -26.65 11.78

4088.45 23.68 155.20 49.80 58.36 15 24 54 3488.5 9.40 149.40

NIO-COUR6[ EXECUTION ACCURACy ORBIT DETERMIHATIOR ACCURACY

SGT14192.B SGR 665.8 965 726.2 ST 3714.9 SR 585.6 Ss 1311.8

RRT -.3027 RRF -.3445 RTF .9892 CRT -.5081CRS .6907 CST -.9736

_14308,3 R25 .0464 R15 -.9802 LSA 3941.9 NSA 570.1 SSA 19.5

SG114294.5 SG2 632.6 THA 179.19 ELi 3727.0 EL2 502.7 ALP 175.34

LAUNCH OAT_ NOV 13 1964

HELIOCENTRIC CONIC

RL 146.02 LAL .00

RP 207.60 LAP -I.85

tic 321.425 GL 14.35

pLAN[TOCENTRIC CONIC

C3 16.335 VHL 4.282

LNCH AZMTH LNCH TIME

90.00 19 37 28

90.00 10 I 26

100.00 Zl 3 24

100.00 11 1R 12

110.00 22 E2 4

110.00 12 16 1

PLIGHT TIN( 400.00 ARRIVAL OAT( DEC 18 1985

DISTANCE 883.547 EARTH 10 MARS

LOt. 50.86 VL 53.024 GAL -8.12 AZL 88.15 HCA 266.07 SMA 188.88 ECC .24009 INC 1.8323 Vl 30.101

LOP 316.72 VP 23.999 GAP -12.70 AZP 90.15 TAb 327.49 TAP 233.56 RCA 143.53 APO 234.23 V2 26.386

GP -.19 ZAL 137.02 zAP 33.11 ETS 178.7T ZAE 53.92 ETE 179.55 ZAC 85.37 ETC 257.17 CLP 33.11

OLA B.35 RAL 194.57 RAO 6567.7 VEL 11.820 PTH 2.09 VHP 5.430 OPA 5.31 RAp 171.22 ECC 1.30t7

L-| TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH ZNJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2488.16 -25.13 59.58 57.29 103.50 20 18 56 1888.2 -23.02 51.55

4543.57 10.89 191,39 53.29 65°70 11 17 10 3943.6 7.27 184.50

2211.05 -26.25 38.89 56.90 104.85 21 40 15 1611.0 -25.95 30.64

42R5.94 11.92 172.65 52.76 62.58 12 29 48 3695.9 8.13 |65.92

1964.65 -29.22 t9.tB $5.BT 106.59 22 54 49 1564.8 -26.40 11.15

4114.21 14.62 157.55 51.12 56.75 15 24 55 3514.B 10.57 150.82

01FFERENTI4L C_RRECTIONS MID-COURSE ExECuTION ACCURACY

70E-1.6431 1RA T.6938 TC-11.3292 BAU 2.7793 SG714402.4 Sr.Bt 666.7 363 696.8

ROE .4402 RflA .0606 RC3 .5416 FAU .11358 RflT -.3118 RRF -.3546 RTF .9866

F09-1.5331FRA 4.5391 FC3-5.5632 RIP 50897 S6814421.8 R23 .0482 R15 -.9886

BDE 1.7011BRA 7.6842 0C311.3344 FSP 2505 S6114407.9 SG2 633.4 THA 179.1T

LAUNCH 0ATE NOV 13 1964 FLIGHT TII4E 402.00

HELIOCENTRIC C_NIC DISTANCE 807.755

ML 148.02 _AL .OO L_. 50.ii VL 33.030 GAL -6.31 A_L 50,15 HCA _67,52 m4A 188._ [CC .24196

tip 20T.48 LAP -1.65 LOP 317.98 _p 24.022 GAP -lZ.B5 AZP 90.09 TAL 326.81 TAp 235.93 RCA 143.26

RC 322.206 GL 14.07 GP -.19 ZAI. 158.09 ZAP _2.St ET8 170.75 ZAE 53.03 ETE 179.56 ZAC 85.51

pLAN(TOCENTR|C C_NIC

C3 19.024 VHL 4.3i2 OLA 8.i9 RAL 195.45 RAO 6567.B V[L 11.849 pTH 2.10 VHP 5.530 OPA 5.05

LNCH AZMTH LNCM TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC |NJ A_BTH INJ TIN( PO CST TIM

90.00 tg 46 tO 2475.23 -t4.t_ 58.69 58.53 106.20 20 27 26 1875.2

90.00 9 $9 55 4573.05 11.00 I23.15 54.70 94.07 11 15 47 3973.9

100.00 21 11 44 2195.25 -26.04 38.07 56.21 105.23 21 46 24 1599.3

100.00 11 19 40 4325.09 1_.83 174.33 54.18 61.77 lZ _9 45 3725.1

110.00 Z_ _9 37 1955.57 -29.02 18.54 57.18 108.B2 23 2 12 1355.6

110.00 12 19 17 4141.51 15.55 158.05 5t.6t 59.17 13 24 19 5541.5

DIFFERENTIAL ¢_RRECTION9 M|O-COURW[ EXECUTION ACCURACY

T09-1.7704 TRA 7.97_4 TC-11.0542 BAU 8.2127 $GT14517.1 _ 669.5 663 648.9

HOE .4518 RRA .0767 RC3 .3_54 FAU .10667 RRT -._11RRF -.3653 RTF .9678

FOE-1.5554 FRA 4.4142 FC3-4.6542 B_li e 51515 66_|453_.5 R_3 .0501 R13 -.2672

BIDE 1.8272 6RA 7.9766 BC311.0593 F_P 2377 S0114516.7 56_ 634.0 THA 179.15

ORBIT DETERMINATION ACCURACY

37 3832.9 Sit $90.0 SS 1296.6

CRT *.5285 CR$ .7047 CST -.9746

LSA 4049.9 MSA 563.8 8SA 19.1

EL1 3845.? EL_ 499.2 ALF 175.27

ARRIVAL DATE DEC 20 1965

EARTH TO MARS

INC 1.8514 vl 30.101

APO 234.71 V2 26.402

[TC 257.10 CLP 32.$2

RAp 171,83 ECC 1.3131

INJ 2 LAT INJ 2 LONG

-22,?T 50.68

8.22 186.31

-23.69 30.06

9.08 167.55

-26.16 10.52

11.35 152.26

ORBIT DETERMINATION ACCURACY

3T 5950.2 SR 594.4 SS 1279.4

CRT -,$476 CR8 .7160 CST -.9754

L3A 4157.3 MsA 557.7 ssA 18.9

ELI $R$5.8 EL2 495.6 ALF 175.22



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE kK)V 13 1964 FLIGHT TIM( 404.00 ARRIVAL DATE DEC 22 1965

HELIOCENTRIC CONIC DISTANCE 891.954 EARTH TO MARS

RL 148.02 LAL .00 LOL $0.46 VL 33.038 GAL -8. SE AZL 88.15 HCA 288.58 SMA |DR.|O ECC .243R0 INC 1.8504 V| 30.]0|

RP ZOT.$4 LAP -1.69 LOP 319.24 VP 64.045 GAP -13,00 AZP 90.05 TAL 325.71 TAp 234.29 RCA 146.98 APO 235.82 V2 28.418

RC 529.141 GL 15.79 GP -.19 ZAL 139.18 ZkP 31.94 ETS 178,73 ZAJE 52.14 ETE 179.58 ZAC 85.85 (TC 257.03 CLP 31.94

FLANEYOCENTRIC CONIC

CS 18.T56 VHL 4.44S OLA 8.QZ RAL 196.28 MAD 8587.6 VEL 11.880 PTH 2.11 VHP 5.832 DPA 4,77 RAP 176.46 [CC 1.5251

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 54 47 2462,79 -24.72

9O.O0 9 57 43 4804.18 12.69

100.00 21 EO 0 2167.95 -25.83

100.00 11 15 11 4554.28 13.73

110.00 22 3T 5 1948,73 -28.82

110.00 18 14 36 418R.24 16.48

DIFFEREMTIAL CORRECTIONS

TOE-1.9022 TRA 8.278? TC-|O.TTTS BAU 2.8479

ROE .4838 RRA .OTIS RC3 .3291 FAU .10003

FDE-l.5310 FRA 4.2896 FC3-4.3935 BSP El?GO

8OE 1.9580 ORA 8.8770 BC31O.T829 FSP 2251

lNJ LCNG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT |NJ Z LONG

57.84 S9.T9 104.28 20 35 50 1662.8 -22.51 49.86

194.93 56.15 64.47 11 14 27 4004.2 9.15 168.04

37.30 59.46 105.59 21 58 28 /58T.9 -23.44 29.51

178.03 55.62 63.19 12 2T 45 3754.3 10.03 189.20

17.93 56.40 109.23 23 9 32 1346.7 -25.92 9.94

160.36 54.07 59.62 13 24 4 3568.2 12.32 153.72

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTI4865.I SGR 872.2 863 616.3 ST 4087.3 SR 5R8.8 SS 1260.5

RRT -.3308 RRF -.3764 RTF .9870 CRT -.5656 CRS .7310 CST -.9?60

S6814640.5 fl23 .Osz3 Rl3 -.9871 LEA 4264.S MSA 551.7 SEA 18.5

$t;114626.8 562 634.3 THA 179.13 EL1 4061.8 ELI 491.9 ALF 175.17

LAUNCH DATE NOV 13 1964 FLIGHT T|NE 406.00 ARRIVAL DATE DEC 24 1965

HELIOCENTRIC C(_IIC

RL 148.02 LAL .OO

RF 207.88 LAP -1.85

RC 323.990 _ 13.51

PLAM(TOCENTNIC CONIC

C3 20.536 VHL 4.532 DLA

LNCH AZMTH LNCH TIN| L-| TZN[ INJ LAT

90.00 20 3 18 2450.88 -24.51

90.00 9 55 56 A834.55 13.58

1GO.Q0 21 28 10 2177.13 -25.63

100.00 11 13 45 4383.53 14.62

110.00 22 44 69 1958.32 -28.63

110.00 12 13 58 4195.10 17.40

DIFFERENTIAL C(_tRECTIONS

T0[-2.0559 TMA 8.5864 TC-iO.4R49 BAU Z.8839

ROE .4781 RMA .0876 RC3 .3265 FAU .09386

FOE-1.524E FRA 4.157E FC3-3.9468 8SP 56083

ROE 2.0909 BRA 8.5888 6C310.5039 FSP 2169

D|8TANCE 896.145 EARTH TO MARS

LOL S0.66 VL 33.046 GAL -6.T3 AZl. 86.15 HCA 269.85 SMA 189.21 ECC .64592 INC 1.849A Vl 30.101

LOP 320,50 VP 24.067 GAP -13.16 AZP 90.00 TAL 324.79 TAP 254.64 RCA 142.68 All<) 235.74 V2 26.428

GP -.16 ZAL 140.23 ZAp 31,36 (T8 176.71 ZAE 51.28 ETE ITS.S9 ZAC 85.80 ETC 256.97 CLP 31.38

7.36 RAt. 19T.12 MAD 6567.8 VEL 11.913 PTH 6.12 VHP 5.736 DPA 4.49 RAP 175.10 ECC 1.3380

|NJ L_NG INJ RT A$C |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

ST,06 61.06 104.84 60 44 9 1850.9 -22.26 49.08

196.76 57.62 84.91 11 13 11 4034.6 10.09 189.79

36.55 80.TZ 105.93 62 4 27 1577.1 -23.20 28.60

177.75 57.10 65.64 16 68 48 3763.5 10.97 170.87

17.35 59.64 109.53 63 16 47 1338.3 -25.70 9.39

181.90 55.56 60.10 |3 23 51 3595.1 15.29 155.60

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT14730.T _ 674.8 $63 577.0 ST 4182.3 SR 602.8 8S 1239.2

RRT -.3405 RRF -.3878 RTF .9862 CflT -.5820 CRS .T431 CST -.9765

SGIJ14746.1 R63 .0546 R13 -.9862 LEA 4369.4 HSA 546.0 SSk 18.2

SG114736.5 SO6 634.4 ?HA 179.10 ELI 4197.2 ELI 488.5 ALF 175.14

LAUNCH DATE k_)_ 15 1964 FLIGHT TIME 408.00 ARRIVAL DATE DEC 26 1965

HELIOCEMIRIC C_441C

RL 148.02 LAL .DO

RP 207.18 LAP -1.85

RC 524.835 GL 15,23

PLANETOCEMTRIC CONIC

C3 21.588 YHL 4.622

LNCH AZMTH LNCH TIME

90.00 20 I1 43

90.00 9 54 12

100.00 21 56 15

IO0.O0 11 12 21

110.00 26 51 49

110.00 16 15 17

DIFFERENTIAL C_RRECTION8

TOE-2.1?43 TRA 8.9030 TC-iO.2205 BAU 2.9609

ROE ,4889 RRA .0828 RC3 .3159 FAU .OR?41

FDE-I.5148 FflA 4.0250 FC3-3.S41R B_IP 52409

ROE 2.2266 8flk 8.9032 BC310.2254 FSP 2006

DISTANCE 900.326 EARTH TO MARS

LOL 50.66 VL 53.048 GAL -G.95 AZL 88.15 HCA 271.11 3Mk 189.52 ECC .24804 INC 1.8484 VI 50.101

LOP 321.77 VP 24.088 GAP -13,32 AZP 89.96 TAL 523.86 TAP 234.97 RCA 142.56 APO 236,28 V2 26.459

GP -.18 ZAL 141.29 ZAP 50.83 ET3 178.69 ZAE 50.42 ETE 179.60 ZAC 85.95 ETC 256.90 ELF 50.85

DLA S.70 RAL 19T.98 RAD 8587.9 V(L 11.948 pTH 2.13 VHP 5.842 DPA 4.19 RAp 175.75 ECC /.3516

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2439.48 -24.31 56.25 62.34 104.98 20 52 22 1859.5 -22.02 48.33

4884.98 14.45 198.53 59.12 65.38 11 11 5T 4065.0 11.01 191.55

2168.81 -25.44 35.85 82.00 106.25 22 12 22 1566.8 -22.97 27.82

4412.87 IS.SO 179.48 SD.GI 64.12 12 25 54 3812.9 ll.go 172.55

1930.38 -68.45 16.80 60.90 109.81 23 23 59 1330.4 -25.48 8.88

4222.06 18.31 163.47 5T.08 60.62 13 23 59 3622.1 14.25 156.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T14836.6 SGR 677.6 $63 542.9 ST 4296.0 SR 606.5 SS 1216.3

RRT -.3SOS RRF -.3993 RTF .9852 CRT -.5977 CRS .7SAg CST -,9768

S6814848.0 R23 .OST2 R15 -.9852 LEA 4473.5 MSA 540.3 SEA 18.0

S6114834.5 SG2 634.2 ?HA 179.08 EL1 4311.5 ELI 484.5 ALF 175.12

LAUNCH DATE NOV 15 1964 FLIGHT T|NE 410.00 ARRIVAL DATE DEC 28 1965

HELIOCENTRIC CONIC DISTANCE 906.497 EARTH TO MARS

RL 148.02 LAL .00 LQL 50.66 VL 33.055 6AL -7.17 AZL 88.15 HCA 272.37 SMA 189.43 ECC .25024 1NC 1.8475 VI 50.101

MP 207.08 LAP -1.85 LOP 323.03 Vie 24.108 GAP -IS.4g AZP 89,92 TAL 322.96 TAP 235.29 RCA 142.03 APO 236.83 V2 26.449

tiC 325.871 GL 12.95 6P -.17 ZAL 148.34 ZAP 30.30 ETS 1T8.67 ZAE 49.59 ET[ 179.62 ZAC 88.11 ETC 256.83 CLP 50.30

PLAN_TOCENTRIC CONIC

C3 22.250 VHL 4.717 DLA

LNCH AZNTH LIACH TII_E L-I TIN( |NJ LAT |NJ LCN6 INJ RT ASC INJ AZMTH |NJ TIME

90.00 20 20 2 2426.91 -24.12 55.51 63.65 105.30 21 0 31

90.00 g 52 52 4695.41 15.30 200.36 60.66 65.88 11 10 47

100.00 21 44 15 2156.99 -65.65 35.18 63.69 106.56 22 60 12

100.00 11 11 0 4442.26 18.37 181.23 60.15 64.63 16 ZS 6

110.00 22 59 4 1922.85 -28.67 16.28 82.17 110.07 63 31 7

110.00 12 12 40 4649,18 19.60 165.06 $8.86 61.16 13 23 30

OIFFERENTIAL C_RRECTION8 HID-COURSE EXECUTION ACCURACY

TDE-Z.3180 'IRA 9.6290 TC3-9.9413 BAU 6.9585 56T14931.7 SGR 679.S SO3 510.0

RD[ .5020 RRA .0574 RC3 .3090 FAU .08|40 RRT -.3607 RRF -.4|15 RTF .9840

F0£-1.5020 FRA S.8908 FC3-3,1674 BSP $6710 SG814947.1 R63 .0600 R13 -.9841

BOE 2.3698 BRA 9.2296 8C3 9.948| FSP |892 56114933.7 362 633.? THA 1T9.06

8.05 RM. 190.79 MAD 6587.9 VEL 11.985 PTH 6.14 VHP S.SSO DPA 3.90 RAp 1T4.42 [CC 1.5662

PO CST TIM INJ 2 LAT INJ 2 LONG

1828.6 -21.79 47.62

4095.4 11.92 195.52

1557.0 -22.74 27.28

3842.5 12.82 174.24

1322.8 -65.28 8.39

3649.2 15.21 158.22

ORBIT DETERN|NATION ACCURACY

ST 4408.0 SR 810.2 88 1191.3

CRT -.6122 CRS .?862 CST -.9770

LSA 4575.8 M3A 534.8 SSA 17.7

EL| 4424.0 EL2 480.7 ALF 175.10

1032



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 13 1984 FLIGHT TIN( 412.DD

HELiOCEMYNIC CONIC DISTANCE 9D8.853

RL 148.D2 LAL .DO LOt. 5D.s6 VL 35.061 GAL -7.4D AZL 88._5 HCA ZT3.S4

RP 2D7.00 LAP -t.84 LOP 324.3D VP 24.127 GAP -13.65 AZP 89.88 TAL 321.95

RC IRE.SOS GL 12.67 GP -.17 ZAL 143.39 ZAP 29.78 ETS 178.65 ZAE 48.76

PLAN£TOCENTR 1C CONIC

CS E$.tRD VNL 4.815 DLA 3.40 RAL 199.62 NAO 6367.9 VEL 12.0Z4 PTH 2.15

LNCH AZMTH LNCH TIN_ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH

90.0D 2D 28 16 2416.25 -23.93 54.81 64.98 105.6D

9D.00 6 SD 34 4725.88 16.14 ZDZ.ZO 8|,EE 66.42

10D.00 21 $2 SD 2147.66 -85.07 34.55 64.60 106.84

tOO.DO 11 9 41 4471.71 17.22 183.01 81.71 65.18

11n.o0 23 6 15 1915.T8 -20,11 15.80 83.46 110.31

1tO.DO 12 12 5 4278_$5 20.09 186.87 60.20 61.74

ARRIVAL DAT( DEC 30 1965

EARTH TO NARS

SMA 189.55 ECC .25254 INC |.R465 V| 3D.101

TAp 235.59 RCA 141.68 APO 237.41 VZ 28.459

ETE 179.63 ZAC 66.87 ETC 258.77 CLP 89.78

VNP 6.D81 DPA 3.59 RAP 175.1D ECC 1.3915

INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

21 8 35 1812.2 -21.56 46.94

11 9 4D 4125.9 12.82 195.10

22 27 52 1547.7 -22.52 26.67

12 24 13 3871.7 13.73 175.95

23 38 11 1315.8 -25.08 7.93

13 23 22 3676.3 16.15 159.76

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-2.4516 TRA 9.5¢;40 TC3-9.6645 8AU 2.9977 SG715028,8 SGR 681.7 SO3 478.3 ST 4516.2 SR 615.7 SS 1164.5

ROE .3tss RRA .0515 RC3 .3021 FAU .07559 RRT -.3711 RRF -.4232 RTF 9828 CRT -.6259 CRS .7771 CST -.9771

FOE*I.4261 FRA 3.7538 FC3-2.6220 BSP 52995 SrM15044.Z R23 .0630 R13 -.982D LSA 4676.2 NSA 529.3 9SA 17.4

BOE 2.SISO liRA 9.$642 Be6 9o6622 FSP 1779 S8115030.9 SG2 632.9 ?HA 179,06 EL1 4364.7 EL2 476.6 ALF 175.06

LAUNCH DATE NOV 16 1964 FLIGHT TIN( 414.00

HELIOCENTRIC C_NIC OISTANC( 912.800

RL 148.08 LAL .DO LOL 50.66 VI. 3S.DST GAL -7.63 AZL 88.15 HC4 274.90

RP ED6.96 LAP -1.84 LOP 625.58 VP 24.145 GAP -13.83 AZP 89,84 TAL 620.97

RC 387.660 GL 12,$9 GP -.1? ZAL t44.43 ZAP 29.28 ETS 178.63 ZAE 47.96

PLAN[TO¢ENTR|C CONIC

CS E4.1RD _4L 4.RIO OLA 4.76 RAL 200.44 RAO 6568.0 VI[L 12.065 PTH 2.16

LNCM AZMTH LNCH TIN( L-I TIME INJ LAT INJ I.CNG

90.00 20 36 24 2408.41 -25.T5 54.15

9D.OD 9 49 19 4756.68 18.98 204.06

100.00 21 59 39 2139.82 -24.89 33.95

SDO.OD 11 8 25 4301.20 18.05 184.80

11D.00 26 13 22 1909.17 -27.95 15.35

110,D0 12 11 3E 45D3.62 20,96 168.31

DIFFERENTIAL C._RECTION6

TDE-2.IIDO TRA 9.9084 TC3-9.6981 2AU 3.0376

RDE *3895 RRA .0452 RC3 .2951 FAU ,06gig

FDE-1.4670 FRA 3.6146 FC6-2.5038 Blip 53241

BOE 2.9952 BRA 9.9005 BC5 9.392T FSP 1668

ARRIVAL DATE JAN 1 1966

EARTH TO MARS

SMA 189.66 ECC .25496 |NC 1.8455 vl 3D.1D1

TAp 255.83 RCA 141.31APO 238.D1 v2 26.467

(TE 179,64 ZAC 86.43 ETC 256.7D CLP 29.26

VHp 6.174 OPA 3.28 RAP 175.80 ECC 1.3981

INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ E LONG

86.30 105.89 21 16 33 1808.4 -21.34 46.30

83.81 66.98 11 8 33 4156.4 13.7D 199.91

65.93 107.11 22 53 38 1530.8 -22.31 ZS.lO

93.31 65.76 12 23 26 39D1.2 14.63 177.68

64.77 110.53 23 45 11 1509.2 -24.9D 7.51

61.81 62.36 13 23 15 3703.6 _7.D9 161.31

NID-COUR8( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT15122,3 Sr_ 983.8 SO3 447.G ST 4625.6 SR 617.1 SS 1135.7

RRT -.3815 MB r --.4385 RTF .98|3 CRT -.6386 CRS .T076 CST -.9770

S6815137.8 R23 .OGs4 R13 -,9814 L$A 4774.1 MBA 524.1 SEA 17.1

S6115|24,8 $62 631.9 THA 176.01 EL1 4642.5 EL2 473.1 ALF 175.D8

LAUNCH DATE NOV 13 1964 FLIGHT TIRE 416.D0 ARRIVAL DATE JAN 3 1966

HELIOCENTRIC CONIC

RL 148.02 LAL .DO

RP 2D9.88 LAp -1.83

RC 3EO.15R GL 12.11

PLANETOCENTRIC CONIC

CS 25.254 VHL 5.025

LNCH AZMTM LNCM TIN[

9D;DO ED 44 27

SO.DO R 4? 47

1DO.DO 22 7 44

10D.OD 11 7 11

110.0Q E3 20 24

110.D0 12 11 D

DISTANCE 9|6.931 EARTH TO MARS

LOL 5D.66 VL 33.D74 GAL -7.87 AZL 08.16 HCA 276.17 SNA 189.78 ECC .25743 INC 1.8445 vl 30.101

LOP 325.83 VP 24.162 GAP -14.01 AZP 89.8D TAL 319.98 TAp 236.15 RCA 14O.9Z APO 238.63 V2 26.474

GP -.16 ZAL 145.46 ZAP 28.79 ETS 178.61 ZAE 47.16 ETE 179.65 ZAC 86.60 ETC 256.64 CLP 28.79

DLA 4.12 RAL 201.26 RAD $568.0 V[L 12.1D9 PTH 2.17 VHP 6.290 OPA 2.96 RAP 176.51ECC 1.4155

L-I TIN[ INJ LAT INJ LONG ZNJ RT ASC INJ AZ14TH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2699.D6 -25.56 53.52 67.65 106.16 21 24 28 1799.1 -21.14 45.7D

4T66.69 IT.?7 205.94 65.43 67.58 11 7 34 4186.9 14.57 198.72

2130.48 -24.72 33.39 67.27 107.36 22 43 14 153D.5 -22.11 25.56

4550.73 18.87 186.61 64.94 66.38 12 22 42 393D.7 15.51 179.43

19D3.01 -27.8D 14.93 68.09 11D.74 23 52 7 1303.D -24.72 7.11

4360.96 21.81 169.97 63.46 63.00 13 23 11 3731.D 18.D2 162.89

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-E.7SES TRAID.Es19 TC3-9.1144 BAU 3.0788 SGT15213.1 3GR 685.7 SG3 418.0

ROE .3438 RRA .0363 RC3 .2681FAU .D6451 RRT -.3922 RRF -,4494 RTF .9797

FD(-1.4449 FNA $.4726 FC3-2.2114 BSP 53464 SG_15228.5 RE3 .0701 R13 -.9797

BDE 2.R155 BNAID.EsEO BC3 9.1189 FSP 1561 S6115215.4 SG2 630.7 THA 178.99

LAUNCH DATE NOV 13 lSN_4 PLIGHT TIN[ 418.00 ARRIVAL DATE JAN 5 1966

HELIOCENTRIC C_iIC DISTANCE 921.046 EARTH TO MARS

RL 148.02 LAL .00 LOL 50.66 Vt. 33.081GAL -8.12 AZI. 88.1G HCA 277.44 GNA 189.9D ECC .260D4 INC 1.8435 Vl 30.101

RP 205.61 LAp -1.85 LOP 328.10 VP 24.178 GAP -14.20 AZP 88.76 TAL 318.97 TAP 236.41 RCA 14D.52 APO 239.28 V2 26.480

RC 326.97D GL 11.84 GP -.16 ZAL 146.49 ZAP 28.62 [T6 178.$8 ZAE 46.38 ETE 179.66 ZAC 86.77 (TC 256.57 CLP 28.32

PLAN[TOCENTRIC CONIC

C3 26.367 VHL 3.t57 DLA S.49 RAL 202.07 RAO 6598.1 VIII 12.t36 PTH 2.18 VHP 6.4D8 DpA 2.63 RAP 177.24

LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT INJ lONG INJ RT A_ INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

90.DD 20 32 25 2590.26 -23.41 52.93 69.02 106.41 21 32 15 179D.3 -2D.94

90.OD 9 46 17 4817.41 18.55 207.84 67.09 66.21 11 6 35 4217.4 15.43

10D.OD 22 13 23 2162.62 -24.56 32.88 68.63 107,59 22 5D 46 1522.6 -21.92

100.00 11 S D 456D.28 19.69 188.45 66.60 67.02 12 22 D 396D.3 16.38

11D.00 23 27 23 1897,3D -27.66 14.55 67.42 110.93 23 59 0 1297.3 -24.56

110.00 12 10 3D 4358.37 22.65 171.66 85.13 63.69 13 23 6 3758.4 18.93

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TDE-E.9182 TRAID.6239 TC6-6.8433 BAU 3.1213 SGT15301.4 SGR 687.5 SO3 389.5

ROE .5385 RRA .D310 RC3 .2810 FAU .05920 RRT -.4089 8RF -.4E26 RTF .9778

FDE-1.4199 FNA 3.$28D FC6-1.9424 Blip 56635 S6815519,1 R|S .0742 R13 -.9778

BO[ 2.9712 BRAID.EESO BC6 8.64?8 FSP 1458 $9115303.9 SO2 629.1 THA 178.96

ORBIT DETERNINATION ACCURACY

ST 4?30.8 SR 620.2 SS 1105.2

CRT -.6506 CRS .7978 CST -.9767

L$A 4870.D NSA 518.9 SEA 16.g

EL1 4748.1 EL2 469.3 ALF 175.08

ECC 1.4343

INJ 2 LONG

45,13

2D0.56

25.D5

181.19

6.75

164.5D

ORBIT OETERNINATION ACCURACY

ST 4833.D SR 623.2 SS 1D72.9

CRT -.6616 CRS .8D77 CST -.9783

LEA 4983.2 NSA $13.8 SEA 16.6

EL1 485D.8 EL2 465.S ALF 175.D8
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOI-. I. 1964)

LAUNCH DATE NOV 13 1964 FLIGHT TIN( 420.00 ARRIVAL DATE JAN 7 1966

HELIOCENTRIC CQNIC

RL 148.02 LAL .DO

RP 206.77 LAP -1.82

RC 3Z0.764 GL 11.56

PLANETOCENTRIC CONIC

C3 27.593 VNL 5.253

LNCH AZNTH LNCH TIN(

90.00 21 O 16

80.00 9 44 50

100.00 22 22 57

100.00 11 4 50

110.00 23 34 16

110.00 12 10 1

DIFFERENTIAL C¢)RRECTIONS

TDE-S.O?81 TRAIO.tHO TC3-0.5768 RAU 3.1!55

ROE .5738 RRA .0232 NC3 .2739 FAU .O540&

FDE-l.3916 FRA 3.1601 FCS-t.GRG3 RIP 55808

ROE 8.1311 02410.9990 BC$ 8.5810 FSP 1354

DISTANCE 925.144 EARTH TO MARS

LOL 50.66 VL 33.087 GAL -8.38 AZL 88.1G HCA 278.71 SNA 190.02 ECC .26275 INC 1.8425 VI 30.101

LOP 329.37 VP 24.193 GAP -14.39 AZP 89.72 TAL 317.94 TAp 236.65 RCA 140.09 APO 239.94 V2 26.486

GP -.11 ZAL 147.50 ZAP 27.86 (TS t78.56 Z/dE 45.61 (T[ 179.66 ZAC 86.95 (TC 256.51 CLP 2?.86

OLA 2.87 RAL 202.87 RAO 6588.1VEL 12.205 PTH _.._19 VHP 6.528 DPA 2.30 RAP 177.98 [CC 1.4541

L-I TIN( INJ LAT INJ LONG INJ RT ASC IMJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

2381.94 -23.25 52.37 70.40 106.64 21 39 58 1781.9 -20.75 44.59

4847.94 19.3t 209.78 68,77 68.88 11 5 36 4247.9 16.27 202.41

2115.25 -24.41 32.36 70.OO 107,81 22 58 13 1515.2 -21.74 24.56

4589.86 20.44 190.30 68.29 67.70 12 21 20 3989.9 17.24 182.97

1892.03 -27.53 14.10 68.77 111,11 24 5 48 1292.0 -24.41 6.41

4385.84 23.47 173,37 68.84 64.40 13 23 7 3785.6 19.83 166.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715386,T SRR 889,3 863 361.9 ST 4932.7 SR 625.9 SS 1039.0

RRT -,4|39 RRF -.4762 flTF .9756 CRT -.6724 CRS .8175 CST -.9758

S6815402.1 R23 ,0728 R13 -.9757 LSA 5054.1NSA 508.8 SSA 16.3

$G|85388.4 SGZ 627.4 ?HA 178.94 ELI 4950.8 ELI 461.6 ALF 175.08

LAUNCH DATE NOV 13 1964 FLIGHT TIN( 422.00 ARRIVAL DATE JAN 8 1966

HELIOCENTRIC COLIC

RL 148.02 LAL .DO

RP 206.T8 LAP -1.81

RC 330.S95 GL 11.28

PLAN(TOCENTRIC CONIC

C3 26.877 VHL 5.374

LNCH AZNTH LNCN TIN(

90.00 21 8 3

_0.00 9 43 26

100.00 22 30 27

100.00 11 3 43

110.00 23 41 6

110.00 12 9 33

DIFFERENTIAL C.CRRECTION$

TDE-3.2415 TRAII.3819 TC3-8.3138 0AU 3.2113

ROE .5694 RRA .0149 RC3 .2668 FAU .04907

FDE-I.3608 FRA 3.0301 FC3-1.4710 28P 53939

BIDE 3.2947 8RAl1.$830 BC3 8.3181 FSP 1256

DISTANCE 929.224 EARTH TO MARS

LOL 50.66 Vt. 33.094 GAL -8.64 AZL 88.16 HCA 279.97 SNA 190.14 ECC .26559 INC 1.8416 vl 30.101

LOP 330.63 VP 24.206 GAP -14.58 AZP 89.66 TAL 316.90 TAp 236.87 RCA 139.64 APO 240.83 V2 26.490

GP -.18 ZAL 148.51 ZAP 27.41 (TS IT8.54 241[ 44.86 ETE 179,68 zAC 87.13 (TC 256.45 CLP 27.41

DLA 2.25 RAL 203.87 RAD 6568.2 VEL 12.258 PTH 2.21VHP 6.653 DpA 1.95 RAP 176.73 ECC 1.4752

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZlATH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2374.11 -23.0g Sl.85 71.72 106.86 2t 4T 3T 1774.1 -2D.5? 44.09

4878.48 20.03 211.70 70.48 69.57 11 4 44 4278.5 17.09 204.27

2108.35 -24.2T 31.90 71,39 108.01 23 S 35 1506.3 -21.56 24.14

4619.45 21.19 182.18 70.01 68.41 12 20 43 4019.5 18.07 164.T?

1887.21 -ZT,4Z t3.87 70.14 111,27 24 12 33 1287.2 -24.28 6.10

4413.35 24.27 175.11 88.58 65.15 13 23 7 3813.4 20.71 167.76

MID-COURW[ [XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT15469.7 SGR 690.9 SG3 335.3 3T 5029.4 SR 626.5 86 1003.4

RflT -.4242 RRF -.4900 flTF .9731 CRT -.6824 CRS .6270 CST -.9751

SGI15485.1 223 .0838 R13 -.9731 L$A 5142.2 MSA 503.8 SSA 16.1

S6115472.5 SG2 825.3 ?HA 178.91 ELI 5047.8 EL2 457.7 ALF 175.0g
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19643

LAUNCH DATE _K)V 14 1994 FLIGHT TIN( 182.00 ARRIVAL DATE ApR 25 1965

HELIOCENTRIC CONIC DISTANCE 433.253 EARTH TO MARS

RL 147.99 LAL .DO LO_ 5I.SS VL 35.299 GAL -8.39 AZL 99.24 HCA 137.72 8NA 242.05 [CC .40189 INC 1.7G43 vl 30.103

RF 244.91 LAP 1.19 LOP 189.39 VP 23.140 GAP 25.99 AZP 9|.31 TAL 337.52 TAp 115.24 RCA 144.76 APO 539.30 V2 22.396

RC 129.Z20 GL 10.09 GP .93 ZAL I24.99 ZAP 173.88 [78 |T6.99 ZA_ 155.90 ETE 357.86 ZAC 88.59 ETC 853.14 CLP 173.68

PLAN(TOCENTR ! C CONIC

C3 39.209 VHL 9.191 DLA |0.30 RAL 191.55 RAD 9590.3 VEL I2.932 PTH 2.29 VHp 10.623 OPA .21 RAP 183.45 (CC 1.$287

LNCH A_q4TH LNCH TIM( L-I "!'114( INJ LAT INJ LONG |NJ RT ASC INJ A_q4TH INJ TINS PO C$T TIN ZNJ E LAT INJ E LONG

90.00 18 33 57 E?00.11 -27.84 74.5? 58.23 96.41 19 18 ST 2100.1 -28.47 $6.10

90.00 9 13 13 4993.42 15.25 200.Z4 51.$9 95_85 10 51 28 4093.4 11.86 193.2D

100.00 20 O 95 2491.98 -29.05 53.9? 58.04 97.45 20 40 46 1921.3 -27.70 45.32

100.00 10 29 27 4447.48 IG.32 19t.55 51.05 94.?3 11 43 54 5847.S 12.98 174.54

110.00 21 20 18 2171.40 -52.79 34.22 57.39 |00.56 21 56 27 1571.4 -30.98 25.44

ltO.O0 II 29 5 4270.15 19.09 196.50 48,29 81.91 t2 37 15 3970.1 15.94 159.40

DIFFERENTIAL C.(:RR[CTIOND MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[ 1.0530 TRA-2.5402 TC5 .9iSi IAU .3417 DE? 2709.7 $GR 478.4 K5 209.9 ST 1198.i 9R 442.5 55 393.3

ROE -.4748 RRA -.1609 RC5 -.0658 FAU .09304 RRT -.0984 RRF .0627 RTF -.9944 CRT -.7347 CR$ -.5933 CST .9804

FOE -.4995 FRA 1.9925 FC_-1.4497 BlIP 9118 $98 2747.8 R83 .0050 R15 .9944 LEA 1571.T NSA 519.4 55A 29.3

B02 1,|587 B2A 2.$455 8C5 .969t F_P 3T8 $61Z?07.1 $68 470.0 THA t79.99 EL1 I244.8 EL2 299.1ALF 163.93

LAUNCH DATE NOV 14 15_4 FLIGHT TIME IS4.00 ARRIVAL 0ATE APR Z7 1965

H(LIOCENTRIC-CGNIC OI$TANCE 455.319

RL 14T.99 LAb .00 _ 51.98 VL 53.180 GAL -9.80 AZL 88.84 HCA 158.98 8NA

RP 244.98 LAP 1.19 _ 190.50 VP 28.993 GAP 25.10 AZP 91.52 TAL 557.84 TAp

R_ 129._? GL tO.Z? GP .24 ZAL 124.50 zAP 175.2t ET| 178.73 ZAE 155.51 ST(

pLAN[TOCENTIIIC CONIC

C5 39.311 Vgit. 9.O50 0LA 10.99 2AL 111.20 RA0 8598.4 VEL 12.539 PTH 8.28 VHp

LNCH AZI4TH LNCH TIN( L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AD4TN INJ TIME

90.00 19 21t 29 2700.29 -27.94 74.58 57.11 98.40 19 14 26

90.00 9 14 $9 4998.51 14.54 198.73 50.46 65.43 10 58 44

IOO.OO 19 58 8 2480.72 -_t).03 35.85 39.91 9T.47 80 38 27

100.0Q 10 50 $i 4425.08 15.81 180.01 49.8i i4.89 11 44 40

110.00 21 19 _S 2189.32 -52.73 34.00 58.83 100.45 21 52 36

110.00 I1 27 9 424T.25 19.14 184.94 48.08 81.12 12 37 53

DIFFERENTIAL C(:RRECTION9 NIO-CoURK ExECUTION ACCURACY

TOE 1.0149 TRA-2.5125 TC3 .7249 9AU .5559 8GT 8739.0 SGR 485.2 _3 280.5

ROE -.4591 RRA -.1529 RC3 -.0078 FAU .08598 RRT -.1018 RRF .08ST RTF -.9691

FOE -.4992 F2A 1.7165 FC5-1.5824 BOP 9298 SG8 8794.9 R25 .0034 R15 .8691

ROE 1.1"187 BRA 2.3199 RC5 .TZ80 Flip 908 961 8758.4 $82 4U.7 THA 178.99

EARTH TO MARS

238.70 ECC .39294 1144: 1.7619 Vl 50.108

116.48 RCA 144.90 APO 332.49 V2 22.418

358,07 ZAC 89.69 ETC 2S9.12 CLP =73.21

10.387 OPA .O4 RAP 183.84 ECC 1.3984

PO C$T TIN INJ 2 LAT INJ 2 LONG

2100.5 -28.47 66.11

409_,5 11,11 191,74

1820.7 -87.89 45.28

5823.1 12.22 173.13

1399.5 -30.95 25.29

5847.2 15,14 156,11

ORBIT DETERNINATZON ACCURACY

57 1209.0 SR 435.7 51 601.3

CRT -.7322 CRS -.5853 CST .9793

LSA 1392.5 NSA 318.4 SSA 29.5

ELI 1252.8 ELI 286.3 ALF 164.38

LAUNCH DATE HQV 14 1934 FLIGHT TIME 166.00

HELIOCENTRIC CONIC DISTANCE 437.502

RL 147.99 LAL .DO LO(. 51.66 VL 35.076 GAL -8.01AZL 88.24 HCA I39.53 8MA

RP 244.46 LAp 1.14 LOP lgl.20 VP 22.857 GAP 22.51 AZP 91.34 7AL 358.17 TAp

RC 130.354 GL 10.48 ;p .24 ZAL 123.98 ZAp 172.73 ETS 176.78 ZAE 155.27 ETE

PLANETOCENTRIC CONIC

C3 34.631 VHL 5.885 OLA 11.08 RAL 180f83 RAD 6568.4 YEL 12.490 PTH 2.26 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

SO.O0 18 24 45 2700.90 -27.65

$0.00 9 16 41 4845.03 13.82

1DO.DO 19 51 39 2420.63 -29.03

100.00 10 32 28 4399.53 15.08

110.00 21 12 29 2167,66 -32,71

110.00 11 29 G 4224.29 18.38

OIFFER(NTIAL CORRECTION5

70E .9942 TRA-2.4842 TC3 .7873 BAU .5960

ROE -.4380 RRA *.1450 RC3 -.0704 FAU .06749

FOE -.4674 FRA 1.7304 FC3-1.9872 ODP 9484

ROE 1.0864 BRA 2.4883 BC3 .7905 FDP 641

LAUNCH DATE NOV 14 1964

ARRIVAL DATE ApR 23 1965

EARTH TO MARS

235.59 ECC .38436 INC 1.7587 Vl 30.108

117.70 RCA I45.04 APO 326.14 V2 22.440

358.27 ZAC 88.79 ETC 256.10 CLp 172.73

10.154 OpA -.13 RAP 184.24 ECC 1.5699

INJ LONG 1NJ RT kSC INJ AZMTH INJ TIME PO CST 7IN INJ 2 LAT INJ 2 LONG

?4.63 55.98 95.38 I9 9 46 2100.9 -26.48 66.13

197.25 49.30 65.04 tO 34 4 4043.0 10_34 190.28

55.82 55.79 97.47 20 31 59 1820.6 -27.69 45.27

178.63 48.68 63.88 11 45 46 3798.5 11.44 171.72

33.95 55.11 100.32 21 48 37 I567.7 -30.92 25.17

163.60 46.87 60.66 12 38 31 3624.3 14.33 156.82

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2805.4 SGR 457.7 5G3 231.3 ST 1218.4 SR 428.7 SS SOS.1

RRT -.1051RflF .0868 flTF -.8736 CRT -.7295 CR5 -.5771CST .9781

Sr_ 2842.5 R23 .0056 R13 .8736 LEA 1392.0 NSA 317.4 SEA 29.7

SGI 2905.6 SG2 455.1 THA 178.99 EL1 1260.1 EL2 283.5 ALF 164.82

ARRIVAL DATE MAY 1 1965FLIGHT TIN( 168.00

DISTANCE 439.799

-5.83 AZL 88.24 HCA 140.44 SMA

HELIOCENTRIC C._NIC

RL 147.99 LAL ,DO LOt. 51,86 VL 34,978 GAL

RP 244.23 LAP 1.12 LOP 192.1t VP 22.725 GAP 21.92 AZP 91.55 TAt. 538.30 TAp

RC 132.477 GL 10.69 GP ,25 ZAL 123.48 ZAP 172.24 ITS 176.82 ZN[ 155.08 ETE

PLANETOCENTRIC CONIC

C3 33.OOS VNL 5.745 DLA 11.49 RAt. 180.45 RA0 9598,3 V[L 12.485 PTH 2.25 VHP

LNCH AZMTH LNCH.TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

90.00 18 19 55 2702.09 -27.96 74.71 54.86 96.34

90.00 9 18 27 4617.60 13.09 195.78 48.14 G4.66

100.00 19 47 3 2421.03 -29.03 33.85 54.67 97.46

100,00 10 54 0 4375.87 14.53 177,18 4T.52 63.48

110.00 21 6 25 2169.44 -32.70 53,84 53.99 100.57

110.00 11 29 8 4201.23 17.61 162.26 45.99 60.21

DIFFERENTIAL CGRRECTIGN9

TOE .9739 TRA-£.4549 TC3 .8540 8AU .3792

ROE -.4ZOS RRA -.1376 RC3 -.OT$O FAU .03946

FOE -.4961 FflA 1.7849 FC3-1._21 81mP 9689

ROE 1.0409 BRA 2.4587 BC3 .9571 FOP 677

EARTH TO MARS

252.70 ECC .37614 INC 1.7558 vl 30.108

118.94 RCA 145.17 APO 320.22 V2 22.463

358.47 zAC 88.69 ETC 256.08 CLP 172.2_

MID-COURSE ExECUTION ACCURACY

SET 2854.4 SGR 480.0 SG3 242.8

RRT o.1049 RRF .09_0 RTF -.9780

St,,,8 2809.9 R25 .0081 RI5 .878D

SGI 2854.9 _82 447.5 ?HA 178.99

9.927 DPA -.3D RAP 184.63 ECC 1.5432

ZNJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

19 4 57 21D2.1 -26.49 66.24

10 35 25 4017.6 9.57 188.81

20 2? 24 1821.D -27.69 45.30

11 48 54 3773.9 10.66 170,32

21 44 31 1568.4 -30.89 25.09

12 39 g 3801.2 15.51 155.54

ORRIT DETERMINATION ACCURACy

5T 1227.2 5R 421.5 SS 618.S

CRT -.7288 CR9 -.5683 CST .g767

LDA 1401.0 M3A 313.4 SSA 29.S

EL1 1266.9 EL2 280.4 ALF IS5.24
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CGNIC

RL 147. Si LAL .00

RP 243. Si LAP 1.09

RC 134.$31 ;L 10.gl

PLANETOCEHTR I C CON|C

CS Sl.477 VHL 5.610

LNCH AZHTH LNCH TIRE

90.DO 13 14 58

gO.DO S 20 16

tOO.DO 19 42 19

100.00 10 35 34

110.00 21 4 13

110.00 11 30 g

FLIGHT TIME 170.00 ARRIVAL DATE MAY 3 1965

DISTANCE 442.198 EARTH TO MARS

LOt. 51.86 VL 34.880 GAL -5.65 AZL 88.25 HCA 141.35 3NA 230.00 ECC .36825 INC 1.7527 V1 30.108

LOP 193.02 VP 22.602 GAP 21.34 kip 91.37 TAL 333.$4 TAp 120.19 RCA 145.30 APO 314.69 V2 22.486

GP .27 ZAL 122.91 ZAP 171.75 ET3 176.8§ ZAE 154.94 ETE 356.66 ZAC 89.00 ETC 258.06 CLP 171.76

OLA . 11.88 RAL 180.05 RAD 6568.3 VEL 12.363 PTH 2.23 VHP g.705 OpA -.47 RAP 185.01 ECC 1.5180

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2703.75 -27.S7 74.83 53;74 98.28 t9 0 0 2103.7 -26.51 66.36

4592.05 12.34 194.22 46.98 64.31 IO 36 48 3992.1 8.78 187.35

2421.93 -29.04 53.92 53.55 97.43 20 22 41 1821.9 -27.71 45.17

4349.11 13.57 175.73 46.35 63.11 11 48 3 3749.1 9.86 168.91

2165.65 -32.69 33.78 52.88 I00.61 21 40 18 1565.7 -30.86 25.03

4178.14 16.82 160.93 44.53 59.79 12 39 47 3578.1 12.68 154.27

DIFFERENTIAL CORRECTIONS

TOE .95Z2 TRA-2.4254 TC3 .9240 BAU .3901

ROE -.4035 RRA -.1304 RC3 -.0756 FAU .07152

FOE -.4634 FRA 1.4193 FC3-1.9870 BSP 9838

BD( 1.0342 BRA 2.4289 BC3 .9270 FSP 716

LAUNCH E)tkl'E NOV 14 1964

HELIOCENTRIC C(_41C

RL 147.99 LAL .00

RP 243.75 LAP 1.07

RC 138.914 _ 11.12

PLAN_TOCENTRIC CONIC

C3 30.039 VHL 5.481

LNCH AZMTH LNCM TIME

90.00 18 9 47

90.00 9 22 8

100.00 19 37 26

100.00 10 37 9

110.00 20 59 53

110.00 11 31 11

DIFFERENTIAL CORRECTIONS

TDE .939T TRA-Z.3659 TC3 1.0101BAU .4069

RDE -.3871 RRA -.1237 RC3 -.0784 FAU .07355

FOE -.4574 FRA 1.8571 FC3-Z.1197 Oil I 9793

ROE 1.0163 BflA 2.3091 0C$ 1.0131 FSP 782

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 2902.9 _ 442.1 SG3 254.8 ST 1234.2 SR 414.1 SS 623.4

RRT -.1124 RRF .0951RTF -.8822 CRT -.7236 CRS -.5585 CST .9751

2936.4 R23 .0065 R13 .8822 LSA 1408.1NSA 315.6 SSA 30.1

$61 2903.4 SG2 439.3 THA 179.00 ELI 1271.9 ELI 277.3 ALF 165.66

FLIGHT TIME IT2.00 ARRIVAL DATE MAY 5 1965

OISTANCE 444.687 EARTH TO MARS

t._ 51.66 VL 34.788 GAL -3.47 AZL 88.25 HCA 142.26 SMA 227.47 ECC .36068 INC 1.7496 vl 30.108

LOP 193.93 MP 22.484 GAP 20.76 AZP 91.38 TAL 339.19 TAP 121.45 RCA 145.43 APO 309.52 V2 22.510

GP .28 ZAL 122.53 ZAP 171.25 ET$ 176.87 ZAE 154.85 EYE 358.64 ZAC 89.10 (TC 256.05 CLP 171.26

OLA 12.30 RAL 179.64 RAO &IS&v2 VEL 12.305 PTH 2.2_ VMp 9.488 DPA -.63 RAP 185.39 ECC 1.4944

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

2703.97 -27.89 74.99 52.62 98.20 18 54 53 2106.0 -26.54 66.51

4588.33 11.57 192.72 45.83 63.98 10 38 12 3966.3 7.98 185.88

• 423.33 -29.03 54.02 52.44 97.37 20 1T 49 1823.3 -27.73 45.47

4324.23 12.80 174.29 45.20 62.76 11 49 13 3724.2 9.05 167.51

2193.31 -32.60 33.76 51.77 100.62 21 35 58 1565.3 -30.87 25.00

4155.01 16.02 159.61 43.37 59.39 12 40 26 3555.0 11.84 153.00

MIO-COURWE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT L_150.9 ST, It 434.4 $63 267.4 ST 1246.1 SR 406.7 SS $29.0

RRT -.1201 RRF .0970 RTF -.8887 CRT -.7248 CRS -.5449 CST .9711

SG8 2982.7 R23 .0129 R13 .8886 LSA 1418.8 MSA 316.0 SSA 29.7

SGI 2951.4 SG2 431.1 THA 178.96 EL1 1282.2 EL2 272.3 ALF 166.05

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.SS LAL .DO

RP 243.50 LAP 1.05

RC 139.022 GL 11.34

PLANETOCENTRIC CONIC

¢3 28.610 VHL 5.358

LNCH AZMYH LNCH TIN(

gO.DO 18 4 31

gO.DO 9 23 58

1DD.O0 19 32 25

100.00 10 38 45

110.00 20 55 27

110.00 11 32 15

FLIGHT TIME 174.00 ARRIVAL DATE RAY 7 1965

DISTANCE 447.265 EARTH TO MARS

LOL 51.66 VL 34.?00 GAL -5.30 AZL 88.25 HCA 143.17 SMA 225.11 ECC .35344 INC 1.7462 vl 30.108

LOP 194.85 VP 22.378 GAP 20.16 AZP 91.40 TAL 339.54 TAP 122.71 RCA 145.55 APO 304.67 V2 22.535

GP .29 ZAL 121.76 ZAP 170.75 ETS 176.89 ZAE 154.80 ETE 359.02 ZAC 89.20 ETC 256.03 CLP 170.75

DLA 12.71RAL 179.21 gAD 8566.2 VEL I2.250 PTH 2.20 VHP 9.276 DpA -.79 RAP 105.77 ECC 1.4722

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2700.71 -27.71 75.19 51.51 96.10 IS 49 40 2108.7 -26.57 66.71

4540.81 10.80 191.22 44.70 63.66 10 39 39 3940.6 7.18 184.42

2425.21 -29.07 54.16 51.33 97.30 20 12 50 1825.2 -27.75 45.60

4299.34 12.02 1T2.85 44.07 62.43 11 50 25 3699.3 8.24 166.11

2165.40 -32.68 33.76 50.66 100.62 21 31 33 I565.4 -30.87 25.01

4131.91 15.22 156.30 42.22 59.02 12 41 S 3531.9 11.00 151.74

DIFFERENTIAL C(:RRECT|ONS

TOE .912t TRA-2.3608 TC3 1.0600 BAU .4154

ROE -.3710 RRA -.1189 RC3 -.0606 FAU .07S8T

FOE -.4547 FRA 1.8909 FC3-Z.289S BSP 10097

ROE .9848 8RA 2.3637 BC3 1.0631 FSP 802

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .OO

RP 243.25 LAP 1.02

RC 141.251GL 11.53

PLAN(TOCEN_IC r.._NIC

C3 27.422 VML 5.237

MID-COURSE EXECUTION ACCURACY

SGT 2998.T _ 425.9 SG3 280.7

RRT -.1217 RRF .1007 RTF -.8911

_.8 3026.6 R23 .0100 R13 .9911

SG1 2999.2 SGZ 422.7 THA 178.99

FLIGHT TIME 176.00

DISTANCE 449.922

LQL 51.96 VL 84.613 GAL -5.13 AZL 88.86 HCA 144.09 S44A 222.90 ECC .34649

LOP 195.76 VII 22.266 GAP 29.61 AZlP 91.41 TAL 339.90 TAP 123.99 RCA 145.67

GP .30 ZAL 121.19 ZAP 170.23 ET6 176.90 Z/dE 154.79 EYE 359.20 ZAC 89.30

OLA 13.14 flAL 176.77 flAD 65(dB.1 V(L 12.t98 PTH 2.19 VHP 9.069 DpA -.94

LNCH AZMTH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT AS,(; INJ AZMTH INJ TIME

90.00 17 59 6 2711,96 -27.73 75.43 50.40 95.99 I8 44 18

90.00 9 25 52 4514.79 10.02 189.73 43.58 63.36 10 41 7

100.00 19 27 16 2427.60 -2t).09 54.33 50.22 97.21 20 7 44

100.00 10 40 23 4274.40 11.85 171.42 48.94 62.12 11 51 37

110.00 20 50 54 2165.94 -32.69 33.80 49.56 100.60 21 27 0

110.00 11 33 15 4108.63 14.40 157.01 41.09 58.66 1E 41 43

DIFFERENTIAL CCIIMECTION6 MIO-_ ExECuTIOI ACCURACY

TOE .8871 TRA-2.3321TC3 1.1581BAU .4257 9ST 3046.E _ 417.A $63 294.6

ROE -.1154 flflA -.1105 tiC3 -.0631 FAU .07029 RRT -.1240 RRF .1041RTF -.8942

FOE -.4503 FRA 1.9260 FC3-E.471T RIP 10323 SG8 3074.9 R23 .0009 R13 .8942

BOE .9557 BRA 2.3347 BC3 1.1611FIP 945 SGI 3046.6 $62 414.1THA 179.01

ORBIT DETERMINATION ACCURACY

ST 1247.5 SR 398.7 SS 635.6

CRY -.T185 CRS -.5354 CST .9706

LSA 1421.0 NSA 314.8 $$A 30.1

EL1 1ZSI.S ELI 269.9 ALF 166.45

ARRIVAL DATE MAY 9 1965

EARTH TO MARS

INC 1.7427 vl 30.108

APO 300.13 VZ 22.580

ETC 256.01CLP 170.24

RAP 186.14 ECC 1.4513

PC) CST TIN INJ 2 LAY INJ 2 LONG

2112.0 -26.$1 66.94

3914.8 6.36 182.96

1827.S -27.78 45.77

36?4.4 7.42 164.71

I565.g -30.88 25.05

3508.8 10.15 150.49

ORBIT DETERMINATION ACCURACY

ST 1249.5 SR 390.7 SS 841.5

CRT -.7134 CRS -.5241 CST .1611

LDA 1423.4 MSA 313.9 SSA 30.4

EL1 1281.7 EL2 266.9 ALF 166.85
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUt_CM DATE NOV 14 1964 FL| GHT TIME 178.00 ARRIVAL DATE NAY 11 1965

HELIOCEMTRIE CONIC

RL 147.99 LAL .DO

RP 243.00 LAp 1.00

RC 148.499 GL 11.74

PLANETOCENTRIC EONIC

C3 2S.229 VHL 5.121

LNCH AZNTM LNCH TIME

90.00 17 53 32

90.00 9 27 48

100.00 19 22 0

tOO.DO lO 42 2

110.00 20 48 14

110.00 11 $4 17

DISTAMCE 452.652

LOt. 51.66 VL 34.534 GAL -4.91 AZL 88.28 HCA 145.00 SI4A

LOP 198.88 VP 22.168 GAP 19.04 AZP 91.42 TAL 340.26 TAp

GP .31 ZAL 120.59 ZAP 189.71 ETS 178.91 Z/dE 154.83 ETE

EARTH TO MARS

220.82 ECC .33963 INC 1.7391 vl 30.108

125.26 RCA 145.78 APO 295.R6 VZ 22.585

359.38 ZAC 89.40 (TC ZS6.OO CLp 169.?I

DLA 13.57 RAL 178.31 RAD 6568.1 VEL 12.149 PTH 2.18 VHP

L-! TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2715.80 -27.78 75.70 49.30 95.85 18 38 48

4488.80 9.22 188,24 42.47 63,11 lO 42 37

2430.50 -29.11 54.54 49.12 97.10 20 2 50

4249.42 10.43 170.00 41.82 81.83 11 52 51

2185.91 -32,70 33.88 48.47 100.55 21 22 21

4085.78 13.58 155.73 39.9? 58.33 12 42 22

DIFFERENTIAL CGRRECTIONS

TOE .8625 TRA-2.SOlT TC3 1.2413 BAu .4383

ROE -.3406 RRA -.1044 RE3 0.0833 FAU .08079

FOE -.4441 FRA 1.9118 FCS-Z.6SSS 9SP 10528

ROE .9272 RRA 2.3041 9C3 1.2442 Flip 892

LAUNCH DATE NOV 14 1984

MID-COURSE EvlrCUTION ACCURACY

SGT 3092.7 Srdl 408.7 SG3 309.2

RRT -.1288RIIF .1071 RTF -.8976

SG8 3119.6 R23 .0088 R13 .8975

SGI 3093.1 $62 405.3 THA 179.02

FLIGHT TIRE 180.00

DISTANCE 455.451

LOL 51.68 VI. 34.457 GAL -4.81 AZL 88.26 HCA 145.92 SNA

LOP 197.80 VP 22.071 GAP 18.48 AZP 91.44 TN. 340.63 TAp

GP .33 ZAL 119.99 zAP IN.18 ETS 176.91 2AE 154.91 ETE

DLA 14.00 RAL 177.84 RAO 83U.0 Vl[L 12.103 PTH 2.17 VHp

L-I TIME ZNJ LAT INJ LONG INJ RT A$C INJ AZI4TH

2720.14 027.79 7s. OZ 48.20 95.69

4482.98 8.42 188.78 41.37 62,88

2433.89 029014 54.79 48.03 98.98

4224.48 9.85 168.58 40.72 81.56

21a41.32 -32.72 33.98 47.38 100.49

4052.79 12.T8 154.48 36.87 38.02

HELIOCENTRIC CONIC

RL 147.99 LAL .OO

RP 242.74 LAP .97

RC 145.793 GL 11.98

PLAN[TOCENTRIC CONIC

C3 25.108 Vt4L 5.Oll

LNCH AZMTH LNEH TIME

90.00 17 47 49

90.00 9 29 48

1OO.00 19 18 35

100.00 10 43 42

110.00 20 41 2?

110.00 11 35 19

8.867 DPA -1.10 RAp 186.50 ECC 1.4317

PO CST TIM INJ 2 LAT INJ 2 LONG

2115.8 -26.65 67.2I

3888.9 5.54 181.50

1830.5 -27.82 45.98

3649.4 6.59 163.32

1566.9 -50.90 25.12

3485.8 9,30 149.25

ORBIT DETERMINATION ACCURACy

ST 1250.8 SR 382.4 SS 646.6

CRT -.7084 CRS -.3110 CST .9671

LSA 1424.5 MSA 313.5 SSA 30.5

ELI tZ81.O ELI 263.5 ALF 167.23

DIFFERENTIAL C_RECTIOM8

TOE .8388 TRA-2.2701 TC3 1.3293 BAU .4472

RDE -.5257 RRA -.0981 RC3 -.0873 FAU .08341

FDE -.4389 FRA 1.9988 FC3-2.8758 BSP 10701

ROE .8998 9RA 2.2122 9C3 1.3322 FSP 940

ARRIVAL DATE MAY 13 1965

EARTH TO MARS

218.87 ECC .33344 INC 1.7352 vl 30_1L08

128.55 RCA 145.89 APO 291.85 V2 22.611

339.35 ZAC 89.50 (TC 655.98 CLP 169.18

NIO-COURW[ [XI[CUTIGN ACCURACY

_T 3138.? $GR 3_.8 SG3 324.4

RRT -.1301RRF .1100 RTF -.9009

Sr_ 3164.1 R23 ,0092 R13 .9009

SG1 3139.2 Sr_ 396.3 THA 179.04

8.870 DpA -1.24 NAP 186.88 ECC 1.4152

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

18 33 9 2120.1 °26.71 67.52

10 44 9 3883.0 4.72 180.04

19 57 9 1833.9 -27.87 46.22

11 54 8 3624.5 5.76 151.95

21 17 36 1568.3 -30.95 25.22

12 43 1 5462.8 8.44 148.02

ORBIT DETERMINATION ACCURACY

ST 1251.5 SR 374.0 SS 651.3

CRT -.TDST CRS -.4970 CST .9647

LSA 1425.0 NSA 313.4 SSA 30.S

ELI 1279.9 ELI 259.8 ALF 16T.SO

LAUNCH DATE NOV 14 1944 FLIGHT TIN( 182.00 ARRIVAL DATE MAY 15 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .DO

RP 242.4? LAP .95

RC 148.041 GL 18.19

PLAI_TOCENTRIC CONIC

C3 24.053 VHL 4.905

LNCH AZMTH LNCM TIM(

90.00 1T 41 58

90.00 9 $1 48

100.00 19 11 E

100.00 10 45 23

110.00 20 SS 34

110.00 11 35 20

DISTANCE 458.313 EARTH TO MARS

LQ4. 51.88 VL 34.382 GAL -4.65 AZL 88.27 HCA 146.84 SNA 217.04 ECC .32731 INC 1.7312 Vl 30.108

LOP |95.52 VP 21.982 GAP 17.92 AZP 91.45 TAL 341.00 TAP 127.84 RCA 146.GG APO 288.07 V2 22.838

GP .34 ZAL 119.35 ZAP 168.63 ETS 176.91 ZAE 155.03 ETE 359.73 ZAC 89.59 ETC 655.97 CLP 168.64

DLA 14.44 RAL 177.36 flAO 6568.0 VEL 12.080 PTH 2.16 VHP 8.476 DPA -1.39 NAP 167.£1 ECC 1.3959

L-| TIME |NJ LAT |NJ LONG IMJ RT ASC INJ A_qCTH |NJ TIN( PO CST TIM INJ 2 LAT |MJ 2 LONG

2725.01 -2?.82 ?8.37 41.10 95.52 18 27 23 2125.0 -28.76 87.88

4437.04 7.81 185.28 40.28 62.64 10 45 43 3837.0 3.89 178.58

2437.?7 -29,1T 53.08 46.94 96.83 19 51 40 183?.8 -27.92 48.50

4199.31 8.82 167.17 59.63 61.32 11 55 22 3599.5 4.92 _80.55

2170.15 -32.74 34.12 46.31 100.41 21 12 44 1570.2 -30.96 25.35

4039.89 11.93 153.20 37.77 57.73 12 43 40 3439.9 7.58 146.80

DIFFERENTIAL CORRECTIONS

TO( .8155 TRA-2.23T4 TC3 1.4218 9AU .4581

flOE -.3115 RRA -.0930 RE3 -.0294 FAU .08815

FOE -.4288 FRA 2.0350 FC3-3.1007 BSP 10882

60E .8729 8RA 2.2393 8C3 1.4246 FSP 992

LAUNCH DATE NOV 14 1964

HELIOCENTRIC r..4:NIC

RL 147.99 LAL .00

RP 242.20 LAP .92

RC 1S0.330 GL 12.40

PLAN(T_ENTRIC CONIC

CS 25.054 _fl4L 4.803

LNCH AZMTH LNCH TIN(

90.00 17 38 0

90.00 9 33 47

100.00 19 5 23

100.00 10 47 5

110.00 20 31 $5

110.00 11 37 E2

MID-COURSE EXECUTICN ACCURACY

SGT 3183.9 SGR 390.8 SG3 340.5

RRT -.1336 RRF .1128 RTF -.9042

SG8 3207.8 R23 .0099 R13 .9042

54;1 3184.3 SG2 327.2 ?HA 179.05

FLIGHT TINE 184.00

DISTANCE 481.234

LOL 31.88 VL 34.311 GAL -4.50 AZl. 89.27 HCA 147.77 SMA

LOP 199.44 VP 21.898 GAP 17.37 AZP 91.46 TAL 341.37 TAp

AP .38 ZAL 118.71 zAP 108.08 ETS IT8.91ZAE 155.19 ETE

DLA 14.89 RN. 176.87 RAO 858_.9 V(L 12.018 PTH 2.13 VHp

L-I TIN( INJ LAT INJ LONG INJ RT ASC |NJ AZi4TH

2T30.40 -27.85 ?8.78 48.02 93.33

4411.10 6.20 183.81 39.21 62.45

2442.15 -29.21 55.40 45.86 96.67

4|74.S0 8.00 165.77 38.58 81010

2172.41 -52,77 54.29 45.24 100.32

4017.09 11.10 151.96 38.69 57.48

ORBIT DETERMINATION ACCURACY

ST 1251.0 SR 365.5 SS 655.7

CRT -.6989 CRS -.4820 CST .9619

LSA 1424.5 MSA 313.4 SSA 30.6

ELI 1277.9 ELI 255.9 ALF 167.97

DIFFERENTIAL CORRECTIONS

TOE .7911 TRA-2.ZO53 TC3 1.5184 8AU .4594

ROE -.2977 RRA -.OSTT RC3 -.0912 F/ULI .09901

FDE -.4187 FMA 2.0730 FC5-3.5409 98P 11045

ROE .8455 BRA 2.20?0 BC$ 1.5192 FSP 1048

ARRIVAL DATt NAY 17 1965

EARTH TO MARS

215.31 ECC .32144 INC 1.7271 Vl 30,108

129.14 RCA 146.10 AlSO 284.32 V2 22,654

339.91ZAC 89.69 ETC 255.96 CLP 168.09

8.288 OPA -1.53 _Ap 16T.55 ECC 1.3Y96

IMJ TIM( FO CST TIM INJ 2 _AT INJ 2 LONG

18 21 30 2150.4 -26.82 68.25

10 4T 18 3811.1 3.06 177.13

19 48 5 1842.1 -27.98 45.81

11 58 40 3574.'6 4.08 159.I8

21 7 4? 1572.4 -31.00 25.52

12 44 19 3417.1 6.73 145.59

ORg|T DETERMINATION ACCURACY

ST 1248.9 SR 355.7 $S 859.5

CRT -.6933 CRS -.4650 CST .958?

LSA 1422.1 MSA 315.9 SSA 30.S

EL1 1274,2 EL2 252.0 ALF IS8.$4

MID-COURSE EXECUTION ACCURACY

SGT 5228.5 84_ 581.3 $4;3 357.2

RRT -.1355 RRF .t151 RTF -.9073

Sr_ 3231.0 R23 .010E R13 .9073

SRI 3222.5 _ 377,9 ?HA 179.06
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 14 1964 FLIGHT TIN( 18S.00

HELI_ENTfllC CONIC DISTANCE 4S4.210

RL 147.99 LAL .00 LOL 51.66 VL 34.242 GAL -4.35 AZL 68.28 HCA 148.69 SNA 213.68 ECC

RP 241.93 LAP .69 LOP 200.37 VP 21.819 GAP 19.82 AZP 91.47 TAL 341.75 TAp 130.44 RCA

RC 152.629 GL 12.60 GP .38 ZAL 118.08 ZAP 197.52 ET$ 176.90 zA( 155.38 ETE .09 ZAC

PLANETOCENTRIC CONIC

C3 22.133 VHL 4.709 0L4 15.33 RAL 176.35 MAD 6567.9 VEL 11.980 PTH 2.14 VHP 8.103 DPA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 29 52 2739.3_ -27.89 77.19 44.94 95.12 16 15 29

90.00 9 35 50 4385.16 5.98 192.34 38.15 82.27 10 49 55

100.00 16 39 35 2449.97 -29.24 53.75 44.78 96.48 19 40 22

100.00 10 49 48 4149.72 ?.18 194.59 37.49 $0.90 11 57 58

110.00 20 26 29 2173.07 -52.80 34.49 44.17 100.20 21 2 44

110.00 11 SO 23 3994.39 10.29 130.73 35.62 57.21 12 44 $8

DIFFERENTIAL C.C_fl(CT|ONS MIO-COUflSI[ EXECUTION ACCURACY

TOE ,7T41 TRA-Z.1648 TCS 1.$291 BAU .4929 SGT 32?2.4 SGR 372.4 963 3?4.8

ROE -.2846 RRA -.0828 RC3 -.0930 FAU ,09198 RRT -.1439 RNF .1171RTF -.9119

FOE -.4067 FRA 2.1119 FC5-3.59?9 BSP 11017 SG8 3293.$ R23 .0137 R13 .9119

BOE .6247 BRA 2.1659 BCS 1.6518 FSP 1108 SG! 3272.9 $62 368.5 THA 179.05

LAUQ4CH OAT'E NOV 14 1964 FLIGHT TIN( 188.00

HELIOCENTRIC Colic DISTANCE 497.237

RL 147.99 LAL .00 LOL 51.69 VL 34.17Y GAL -4.21 AZI. 88.28 HCA

RP 241.93 LAP .87 LOP 201.29 VP 21.745 GAP 18.28 AZP 91.48 TAL

149.62 SMA 212.15 ECC .31042

342.12 TAP 131.74 RC6 146.29

ARR|VAL DATE MAY 19 1965

EARTH TO MARS

.31581 INC 1.7226 vl 30.108

146.20 APO 281.16 V2 22.$92

89.79 ETC 255.95 CLP 167.53

-1.66 RAp 187.89 ECC 1.3642

PO CST TIN INJ 2 LAT INJ 2 LONG

2136.S -26.69 68.67

$785.2 2.22 175.66

1847.0 -26.04 47.15

3549.7 3.24 157.81

1575.1 -31.05 25.71

3394.4 5.87 144.$9

ORBIT DETERMINATION ACCURACY

ST 1250.3 SR 346.0 SS 662.6

CRT -.6921CRS -.4459 CST .9530

LSA 1422.1 NSA 316.S SSA 30.1

ELI 1274.2 ELI 246.5 ALF 166.67

ARRIVAL DATE NAY 21 1965

EARTH TO MARS

INC 1.7179 vl 30.1_8

RC 154.RSe GL 12.00 GP .40 ZAL 117.40 ZAP 164.95 ETS 178.89 ZA( 155.62 ETE .28 ZAC 89.89

PLAN(TOCENTRIC C(_4IC

C3 21.236 Vl4L 4.611 OLA 15.79 RAL 175.83 RAD 8587.9 VEL 11.943 pTH 2.13 VHP 7.923 DPA -1.79

LNCH AZI4TH LNCH TIN( L-I TIM( INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIN( I_ CST TIN

90.00 17 29 39 2742.88 -27.93 77.65 43.87 94.69 18 9 21 2142.7

90.00 9 37 54 4359.32 5.16 190.69 37.10 62.12 10 50 34 3739.S

100.00 18 33 42 2432.25 -L_9.28 56.14 43.71 96.28 19 34 35 1852.2

100.00 10 50 32 4125.00 6.39 193.01 39.45 90.73 11 39 17 3325.0

110.00 20 21 19 2179,11 -32,84 34.72 43.t2 100.07 20 57 58 1578.1

110.00 11 39 24 3971.90 9.43 149.52 34.57 59.99 12 45 36 3371.9

DIFFERENTIAL C.CRRECTION$ MIO-COURWE EXECUTION ACCURACY

'TOE .7416 TRA-2.1388 TC3 t.7193 8AU .4992 SGT 3314.9 SGR 31_.5 $4;3 393.3

ROE -.2715 RRA -.OTT9 RC3 -.0940 FAW ._18 flflT -.1420 RRF .1190 RTF -.9134

FOE -.3948 FRA 2.1496 FC3-3.9793 RSP 11356 SG8 3334.7 R23 .0124 R13 .9134

ROE .7997 BRA 2.J40_ BC3 1.7212 FSP 1167 $4;1 3315.3 SGZ 358.8 THA 179.10

APO 278.00 V2 22.720

ETC 255.93 CLP 166.96

RAP 188.22 ECC 1.3499

INJ 2 LAT INJ 2 LONG

-26.96 69.12

1.39 174.24

-28.11 47.53

2.41 156.45

-31.10 25.93

5.02 143.21

ORBIT DETERMINATION ACCURACY

ST 1240.2 SR 338.7 SS 465.7

CRT -.9909 CRS -.4271 CST .9512

LSA 1412.5 NSA 315.9 SSA 30.4

EL1 1292.S EL2 243.7 ALF 169.05

LAUNCH DATE NOV 14 1964 FLIGHT TIME 190.00 ARRIVAL DATE MAY 23 1965

EARTH TO MARS

150.55 SMA 210.70 ECC .30525 INC 1.7130 vl $0.108

V2 22.748

CLP 199.37

HELIOCENTRIC CONIC DISTANCE 470.312

RL 147.99 LAL .O0 LOt. 51.66 VL 34.114 GAL -4.07 AZL 66.29 HCA

RP 241.SS LAP .64 LOP 202.22 VP 21.676 GAP 15.74 AZP 91.49 TAL 342.50 TAp 133.05 tick 146.36 APO 275.01

RC 157.250 GL 13.00 GP .42 ZAL 116.73 ZAP 166.37 (TS 176.87 Z/dE 155.89 ETE .47 ZAC 99.98 ETC 255.92

PLANET_ENTRIC C(_IIC

C3 20.496 VHL 4.521 DLA 16.22 RAL 175.30 RAD 6567.8 VEL 11.g09 PTH 2.12 VHP 7.746 OPA -1.92 RAP 188.55 ECC 1.3363

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC |NJ AZMTH ;NJ TINS PO CST TIN INJ 2 LAT |NJ 2 LONG

90.00 17 IT 17 2749.56 -27.97 78.15 42.80 94.64 18 3 7 2149.6 -27.03 6SLS1

g0.00 9 40 0 4333.52 4.34 179.44 36.07 61.99 10 32 14 3?33.5 .56 172.60

100.00 16 4T 42 2457.96 -29.33 56.56 42.65 96.09 19 28 40 1858.0 -28.18 47.94

100.00 10 52 16 4100.39 5.53 161.64 35.41 60.58 12 0 36 3500.3 1.57 155.09

110.00 20 16 3 2181.53 -32.88 34.98 42.07 99.92 20 52 25 1581.5 -31.16 26.16

110.00 11 40 24 $949.55 8.80 148.32 33.53 39.79 12 46 14 3949.5 4.17 142.04

DIFFERENTIAL CCRRECTIONS

TOE .7212 TRA-2.1004 TC3 1.8314 BAU .5010

RDE -.2590 RRA -.0734 MC3 -.0952 FAU .09847

FOE -.S80S FRA 2.1867 FC3-4.1717 BSP 11400

ROE .7669 8RA 2.1017 BC3 1.8339 FSP 1231

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3356.2 SGR 353.0 $I;3 412.6 ST 1236.9 SR 329.6 SS 668.2

RRT -.1497 RRF .1204 RTF -.9169 CRT -.6771 CRS -.4056 CST .945_

S_ 3374.7 R23 .0158 R13 .9169 LSA 1408.1 NSA 318.3 SSA 30.0

SGI 3358.6 SG2 349,1THA 179.11 ELI 1257.6 ELI 238.5 ALF 169.39

LAUNCH DATE NOV 14 1964 FLIGHT TIN( 192.00 ARRIVAL OATE MAY 25 1965

HELIOCENTRIC C(_iIC DISTANCE 473.431

RL 147.99 LAL .00 LOL 51.66 VL 34.053 GAL -3.93 AZI. 88.29 HCA

RP 241.08 LAP .62 LOP 203.13 VP 21.611 GAP 15.20 AZP 91.50 TAL

RC 159.598 GL 13.20 TIP .44 ZN,. 116.05 ZAP 165.77 ETS 176.85 ZN[

pLAN(TOCENTRICCONIC

CS 19.665 VHL 4.434 DLA 19.67 RAL 174.75 RAD 6567.9 VEL 11.876 PTH

LNCH AZI4TH LNCH TIM( L-I TIN( INJ LAT INJ I._48 |NJ RT ASC

90.00 17 10 49 2759.88 -28.00 78.68 41.74

90.00 9 42 7 4507.84 3.51 178.00 35.06

100.00 18 41 37 2464.10 -29.37 57.01 41.60

100.00 10 54 1 4075.85 4.71 160.28 34.)9

110.00 20 IO 45 2185.29 -32.92 35.27 41.03

110.00 11 41 23 3927.43 7.77 147.14 32.51

DIFFERENTIAL C_RRECTloNS

TOE .6919 TRA-Z.070S TC3 1.9319 BAU .5089

ROE -.2469 RRA -.0691 RC3 -.0958 FAU .10197

FOE -.$655 FRA 2.2279 FC3-4.4994 2_P 11651

BOE .7346 BRA 2.0715 BC3 1.9343 FSP 1298

151.48 SMA 209.33 ECC .30029 INC

342.88 TAP 194.37 RCA 146.47 APO

156.20 ETE .66 ZAC 90.06 ETC

EARTH TO MARS

1.7076 vl 50.108

272.19 V2 22.777

255.91 CLP 165.76

2.11VHP 7.574 DpA -2.04 RAP 188.86 ECC 1.3236

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

94.38 17 SG 46 2156.9 -27.10 70.13

91.88 10 53 55 5707.8 -.27 171.37

95.83 19 22 41 1864.1 -28.25 48.36

60,45 12 1 57 3475.8 .74 15S.75

99.76 20 47 9 1§85.S -$1.23 26.45

56.61 12 46 51 3327.4 3.$3 140.98

ORBIT DETERMINATION ACCURACY

ST 1228.2 SIR 320.1SS 670.5

CRT -.6669 CRS -.5893 CST .9420

LSA 1397.4 MSA $19.4 SSIA 30.0

ELI 1245.4 EL2 234.8 ALF 169.76

MID-COURSE EXECUTION ACCURACY

SGT 3395.9 SGR 342.9 S_3 432.9

RRT -.1462 RRF .t212 RTF -.9189

S68 3413.2 R23 .0149 R13 .9189

$G1 3396.3 SG2 339.1 TH4 179.15
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JPL- TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !, 19645

LAUNCH DAT[ NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 240.79 LAP .79

RC 161.890 GL 13.39

FL4NETOCENTRIC COMIC

C5 18.935 VML 4.351

LNCH &ZMTH LNCM TIME

90.00 17 4 14

90.O0 9 44 15

100.O9 18 35 2A

100.00 10 55 46

110.00 20 5 18

110.OO 11 42 21

FLIGHT XIME 194.00 ARRIVAL DATE NAY 27 1965

DISTANCE 476.594 EARTH TO MAR5

LOt. 51.66 VL 33.996 GAL -3.79 AZL 88.30 HCA 152.42 SMA 208.04 ECC .29554 INC 1.7019 Vl 30.108

LOP 204.09 VP 21.551 GAP 14.67 AZP 91.51TAL 345.27 TAp 135.68 RCA 146.56 APO 269.53 V2 22.506

GP .46 ZAL 115.57 ZAp 165.16 ETS 176.83 ZAE 156.54 ETE .87 ZAC 90.17 ETC 255.91CLP 165.17

DLA 17.11RAL 174.20 RAD 6567.8 VEL 11.846 pTH 2.10 VHP 7.404 DpA -2.15 RAp 189.17 ECC 1.3116

L-I TIME INJ CAT [NJ LONG 1HJ AT kSC IHd AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2764.68 -28.04 79.25 40.69 94.09 17 50 16 2164.7 -27.18 70.69

4282.21 2.69 176.57 34.05 61.80 10 55 57 5682.2 -1.10 169.94

2470.66 -29.41 5T.49 40.56 95.58 19 16 35 1670.7 -28.33 48.86

4051.45 5.89 158.94 53.38 60.34 12 3 17 3451.5 -.08 152.41

2189.40 -32.97 35.58 40.00 99.58 20 41 47 1589.4 -31.30 26.75

3905.48 6.95 145.98 31.49 56.45 12 47 27 3305.5 2.49 1S9.73

DIFFERENTIAL CCRRECTION$ MID-COURSE ExECuTIO_I ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6824 TRA-2.0204 TC3 2.0758 BAU .5280 SGT 3437.9 3GR 333.4 $G3 454.2 ST 1227.9 SR 311.0 86 672.7

ROE -.2353 RRA -.0653 RC3 -.0965 FAU .10566 RRT -.1566 RRF .1223 RTF -.g241 CRT -.6703 CR$ -.3397 CST .9317

FOE -.3496 FRA 2.2669 FC3-4.8307 BSP 11421 966 3454.1 R23 .0240 R13 .9240 LSA 1396.4 Mgk 325.7 5Sk 28.8

BOE .7219 BRA 2.0215 6C3 2.0780 FSP 1367 861 3436.3 9G2 329.3 THA 179.12 ELI 1246.1EL2 227.5 ALF 170.05

LAUNCH DATE NOV 14 1964

HELIOCENTRIC C(_4IC

RL 147.99 LAL .00

RP 240.49 LAF .TG

RC 184.213 6L 13.57

PLANETOCENTRIC CONIC

CS 18.253 _HL 4.2T2

LNCH AZMTH LNCH TINE

90.00 16 57 35

90.00 9 46 23

100.00 18 29 g

1OO.O0 10 57 30

110.00 19 59 51

110.00 11 43 18

DIFFERENTIAL CORRECTI(_IS

TOE .6404 TRA-2.O02Z TC3 2.1532 BAU .5260

ROE -.2235 RRA -.0812 tiC3 -.09fl4 FAU .10947

rDE -.3307 FRA 2.3078 FC8-5.1921BSP 11947

808 .6783 BRA 2.0031BC8 Z.1553 FSP 1442

FLIGHT TIM( 196.00 ARRIVAL DATE MAY 29 lg65

DISTANCE 479.794 EARTH TO MARS

LOL 51.66 VL 33.940 GAL -3.66 AZL 88.30 HCA

LOP 205,02 VP 21.495 GAP 14,15 AZP 91,52 TAL

GP .49 ZAL 114.68 ZAP 164.$4 ETS 176.80 2AE

153.35 SMA 206.82 ECC .29100 INC 1.6959 vl 30.108

343.65 TAP 137.00 RCA 146.64 APO 267.01 V2 22.836

158.92 ETE 1.08 ZAC 90.27 ETC 255.90 CLP 164.53

OLA 17.55 RAt,. 1T3.93 RkO 6567.7 VEL 11.817 PTH 2.0g VHe 7.240 OpA -2.26 RAP 189.47 ECC 1.3004

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN IHJ 2 LAT INJ 2 LONG

2772.80 -28.08 79.84 39.65 93.80 17 43 48 2172.8 -27.26 71.27

4256.87 1.67 173.15 33.06 61.74 10 57 20 3656.9 -1.92 168.52

2477.51 -29.48 58.00 39.52 95.32 19 10 27 1877.5 -28.41 49.55

4027.38 3.08 157.61 32.39 60.25 12 4 38 3427.4 -.90 151.09

2193.76 -33.02 35.91 38.98 99.39 20 36 25 1593.8 -31.37 27.07

3883.90 6.14 144.84 30.50 56.31 12 48 2 3283.9 1.67 138.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3471.9 SGR 322.4 SG3 476.5 ST 1208.0 SR 300.g SS 674.5

RRT -.|473 RRF .1209 RTF -.9236 CRT -.6497 CR8 -.3333 CST .9312

$68 3488.8 R23 .0165 R13 .9236 LsA 1378.2 MSA 324.0 SSA 29.5

SGI 3472.2 SG2 318.8 THA 179.21 EL1 1222.3 EL2 225.7 ALF 170.46

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 240.19 LAP .73

RC 166.556 GL 13.75

PLANETOCENTRIC CONIC

C3 17.611 VHL 4.197

LNCH AZMTM LNCH TIME

90.00 16 50 50

90.00 9 48 32

100.O0 18 22 49

100.00 10 59 14

110.OO 19 54 19

110.00 11 44 13

FLIGHT TIME 198.00 ARRIVAL DATE MAY 31 1965

DISTANCE 483.032 EARTH TO MARS

LOL 51.66 VL 35.867 GAL -3.54 AZL 88.31HCA 154.29 SMk 205.67 ECC .28664 INC 1.6894 vl 30.108

LOP 205.96 VP 21.445 GAP 15.65 AZP 91.52 TAL 544.05 TAp 138.52 RCA 146.71APO 264.6_ V2 22.866

GP .52 ZAL 113.98 ZAP 163.91ETS 176.77 ZAE 157.34 ETE 1.31 ZAC 90.36 ETC 255.89 CLP 163.92

OLA 17.99 RAL 175.05 RAG 6567.7 VEL 11.790 PTH 2.08 VHP 7.078 DpA -2.36 RAP 189.76 ECC 1.2898

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2781.35 -28.12 80.46 58.61 93.49 17 37 11 2181.3 -27.34 71.68

4231.64 1,06 173.74 32.09 61.70 10 59 4 3631.6 -2.73 167.12

2484.72 -29.50 58.53 38.49 95.04 19 4 13 1884.7 -28.49 49.87

4003.48 2.27 156.30 5t.41 60.19 12 5 58 3405.5 -1.71 149.78

2196.40 -33.07 36.26 37.97 99.19 20 30 58 1598.4 -31.45 27.41

5862.56 5.33 143.71 29.52 56.18 12 48 35 3262.6 .85 137.49

DIFFERENTIAL CORRECTION8 MIO-CoURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE .6159 TRA-1.9663 TC3 2.2697 BAU .5348 SGT 3507.6 _,R 311.9 $93 499.9 ST 1194.7 SR 291.1 $$ 676.4

ROE -.2125 RRA -.0577 RC3 -.0945 FAU .11353 RRT -.1474 RRF .1196 RTF -.9260 CRT -.6411CR6 -.3064 CST .9249

FOE -.5117 FRA 2.3480 FC3-5.5809 8SP 12074 S_ 3521.5 R23 .0181 R13 .9260 LsA 1364.5 MSA 327.1SSA 29.1

BDE .6515 BRA 1.9672 BC3 2.2716 FSP 1519 SGt 3507.9 $G2 308.5 TMA 179.24 ELi 1209.7 EL2 220.7 ALF 170.81

LAUNCH DATE NOV 14 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC CONIC DISTANCE 486.306 EARTH TO MARS

155.23 SNA 204.57 ECC .28247 1NC 1.6826 vl 30.108

344.41 TAP 139.64 RCA 146.79 APO 262.36 V2 22.897

157.79 ETE 1._9 2AC 90.46 ETC 255.88 CLP 163,27

RL 147.99 LAL .00 LOL 31.66 VL 33.836 GAL -3.41 A ZL 88.32 HCA

RP 259.88 LAp .70 LOP 206.90 VP 21.395 GAP 13.12 ALP 91.53 TAL

RC 168.857 GL 13.92 GP .55 ZAL 113.28 ZAP 163.26 (TS 176.74 zAE

PLAN(T_ENTRIC C(_IC

C5 17.OO7 VHL 4.124 OLA

LNCH AZNTH LNCH TIME L-! TIME |NJ LAT INJ LONG INJ RT ASC lNJ AZI4TH INJ TIME

90.OO 16 44 0 2790.20 -28.15 81.11 37.56 93.17 17 30 30

90,00 9 30 41 4206.64 .25 172.35 31.13 61.88 11 0 47

100.00 18 16 24 2492.22 -29.55 59.08 37.47 94.75 18.57 57

1OO.OO 11 0 57 3979.83 1.47 155.09 30.&5 80.14 12 7 17

110.00 19 48 46 2203.28 -33.12 36.63 36.97 98.97 20 25 29

110.00 11 45 6 3841,55 4.53 142.61 28.54 56.08 12 49 7

DIFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCURACY

TOE .5904 TRA-1.9312 TC3 2.3852 BAU .5427 $GT 3541.4 9f_R 301.3 963 524.4

ROE -.2017 RRA -.0544 RC3 -.0930 FAU .11770 RRT -.1457 RflF .1184 RTF -.9282

FOE -.2893 FRA 2.3903 FC3-5.9913 BSP 12200 sGB 3554.2 RZ3 .0200 R13 .9282

8DE ,6239 BRA 1.9320 8C3 2.3870 FSP 1602 SQI 3541.6 562 298.0 THA 179.28

18.43 RAL 172.47 RAO 6567.7 VEL 11.764 PTH 2.08 VHP 6.920 OpA -2,46 RAP 190.04 ECC 1.2799

PO CST TIM INJ 2 LAT INJ 2 LONG

2190.2 -27.42 72.52

3606,6 -3.53 165.72

18g2.2 -28.57 50.41

3379.6 -2.51 148.48

1603.3 -31.53 27.77

3241.6 .05 156.40

ORBIT gETERMINATION ACCURACY

ST 1181.6 SR 281.2 $8 678.1

CRT -.6311CRS -.2755 CST .9174

LSA 1350.8 MSA 531.2 $$A 28.6

ELI 1195.3 EL2 215.7 ALF 171.17
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

FLIGHT TIRE 202.00 ARRIVAL DATE JUN 4 1965

DISTANCE 489.615

LOL 51.66 VL 55.787 GAL -3.30 AZL 88.]2 HCA

LOF 207.85 vP 21.351 GAP 12.61 AZP 91.5] TAL

GP .58 ZAL 112.58 ZAP 162.60 ETS 176.70 ZAE

EARTH TO MARS

156.17 SMA 203.54 ECC .27847 INC 1.6751 vl 30.108

344.79 TAp 140.97 RCA 146.86 APO 260.22 V2 22.928

158.27 ETE 1.81 ZAC 90.55 ETC 255.88 CLP 162.61

LAUNCH DA_E NOV 14 1964

HELIOCENTRIC CO_IC

RL 147.99 LAL .00

RP 239.58 LAp .68

RC 171.174 _L 14.08

PLANEYOCENTRIC CONIC

C] 16.439 VHL 4.055 DLA 18.85 RAL 171.87 RAO 6567.7 VEL 11.740 pTH 2.07 VHp 6.765 DpA -2.55 RAP 190.31ECC 1.2705

LNCH AZMTH LNCH liME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 37 6 2799.36 -28.19 81.78 36.56 92.83 17 23 46 2199.4 -27.50 73.18

90.00 9 52 49 4181.88 -.55 170.97 ]0.18 61.69 11 2 30 5581.9 -4.]] 164.55

100.00 18 9 57 2499.97 -29,59 59.65 36.46 94.46 18 51 37 1900.0 -28.66 50.97

100.00 11 2 39 3956.51 .68 153.72 28.50 60.11 12 8 36 5356.5 -3.30 147.20

110.00 19 43 lO 2208.54 -33.18 37.02 55.97 98.75 20 19 58 1608.3 -]1.61 28.14

!10.00 11 45 56 3820.90 3.75 141.53 27.58 56.00 12 49 37 3220.9 -.74 115.32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5698 TRA-t.S912 TC] 2.5149 BAU .5531 SGT 3575.2 SGR 290.6 SG3 550.2 ST 1170.4 SR 271.4 SS 680.0

ROE -.1914 RRA -.0515 RE] -.0911FAU .12217 RRT -.1496 RRF .1124 RTF -.9311 CRT -.6244 CRS -.2442 CST .9077

FOE -.2666 FRA 2.4319 FC3-6.4367 BSP 12198 SGB 3587.0 R23 .0243 R13 .9311 LSA 1338.5 MSA 337.1 SSA 27.8

BOE .6011BRA 1.8919 BC$ 2.5166 FSP 1687 SGI 3575.5 SG2 287.5 THA 179.32 ELI 1183.1EL2 209.7 ALF 171.49

LAUNCH DATE NOV 14 1864

HELIOCENTRIC C._IC

RL 147.99 LAL .00 LO4_ 51.66 VL 33.740 GAL

RP 239.26 LAP .65 LOP 208.79 yp 21.311 GAP

FLZGHT TIME 204.00 ARRIVAL DATE JUN 6 1965

DISTANCE 492.9S1 EARTH TO MARS

-3.18 AZL 88.33 MCA 157.12 SNA 202.56 ECC .27465 INC 1.6671 vt ]0.108

12.11 kZP 91.54 TAL 345_17 TAP 142.29 RCA 146.92 APO 258.19 v2 22.959

RC 173.485 GL 14.23 GP

PLANETOCEMTRIC CONIC

C3 15.906 VHL 3.988 OLA

LNCH AZMTM LNCH TIME L-I TIME IMJ LAT

90.00 16 30 11 2808.72 -28.22

90.00 9 54 55 4157.49 -1.33

100.00 18 3 29 2507.87 -29.63

100.00 11 4 18 3933.57 "-.10

110.00 19 37 33 2213.33 -33.23

110.00 11 46 43 5600.68 2.98

DIFFERENTIAL CCRREETIONS

TOE .5395 TRA-I.8610 TC3 2.6207 BAU .5576

ROE -.1611 flRA -.0486 RC3 -.0878 FAU .12679

FOE -.2413 FRA 2.4753 FC3-8.9012 8SP 12443

BOE .5691 8RA 1.8616 BC3 2.6221 FSP 1779

• 62 ZAL 111.88 ZAP 161.92 ETS 176.66 ZAE 158.79 ETE 2.10 ZAC 90.65 ETC 255.87 CLP 161.9]

19.27 RAL 171.26 RAO 6567.6 VEL 11.717 PTH 2.06 VHP 6.614 DpA -2.62 RAp 190.57 ECC 1.2618

|NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

82.46 35.55 92.49 17 17 0 2208.7 -27.57 73.85

169.61 29.25 61.71 11 4 13 3557.5 -5.11 162.96

60.24 35.45 94.15 18 45 16 1907.9 -28.74 51.55

152.46 28.56 60.11 12 9 52 3353.6 -4.07 145.9]

37.41 34.98 98.52 20 14 27 1613.5 -31.70 28.52

140.47 26.64 55.93 12 50 4 3200.7 -1.52 114.26

MID-COURSE EXECUT|(_I ACCURACY ORBIT DETERMINATION ACCURACY

SAlT 3804.4 STeR 279.4 SG3 577.1 ST 1151.8 SR 261.1 SS 682.1

RRT -.1377 RRF .1056 RTF -.9323 CRT -.6083 CRS -.2100 CST .9014

SGB 3615.2 RZ3 .0237 R13 .9325 LSA 1320.5 MSA 340.0 SSA 27.6

861 3804.6 $82 276.7 THA 179.38 EL1 116].0 EL2 205.3 ALF 171.89

LAUNCH DATE NOV 14 196A FLIGHT TIME 206.00 ARRIVAL DATE JUN 8 1965

HELIOCEMTR|E CONIC DISTANCE 486.318 EARTH TO MARS

RL 147.99 LAL .00 LOt. 51.66 VL 33.696 GAL -3.07 AZL 88.34 HCA 158.07 SMA 201.63 ECC .27099 INC 1.6584 Vl 30.108

RP 238.95 LAP .62 LOP 209.74 VP 21.274 GAP 11.62 AZP 91.54 TAL 345.55 TAp 145.62 RCA 146.99 Apo 256.26 V2 22.991

RC 175.790 GL 14.37 GP .66 ZAL 111.17 ZAp 161.23 ETS 176.61 ZkE 159.]4 ETE 2.40 ZAC 80.74 ETC 255.87 CLP 161.24

PLANET_ENTRIC CONIC

CS 15.404 VHL 3.925 DLA 19.68 flAL 170.65 RAD 6567.6 VEL 11.696 PTH 2.06 VHP 6.466 DpA -2.69 RAp 190.82 ECC 1.2535

HELIOCENTRIC C_IC

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

9_.00 16 2] 1] 2816.26 -28.24 83.16 34.54 92.14 17 10 11 2218.] -27.65 74.54

90.00 9 56 59 4133.45 -2.11 168.27 28.32 61.76 11 5 55 3533.5 -5.87 161.61

100.00 17 56 59 2515.92 -29.67 60.83 34.45 93.84 18 ]8 55 1915.9 -28.82 52.13

100.00 11 5 55 3911.03 -.86 151.23 27.63 60.12 12 11 6 3311.0 -4.8] 144.69

110.00 19 31 57 2218.81 -33.28 37.82 34.00 98.29 20 8 56 1618.8 -]1.78 28.91

110.00 11 47 26 3780.91 2.22 139.43 25.70 55.88 12 50 27 3180.9 -2.27 133.23

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .]19] TRA-t.8261TC3 2.7373 BAU .5640 $GT 3632.4 8GR 268.2 SG3 605.3 ST 1134.7 SR 250.9 SS 684.5

ROE -.1719 RRA -.0460 RC3 -.0838 FAU .13164 RRT -.1300 RRF .0963 RTF -.9341 CRT -.5948 CRS -.1715 CST .8924

FOE -.2139 FRA 2.519] FCS-7.398T BSP 12360 9GB 3642.3 R23 .0258 R13 .9341 LSA 130].5 NSA 345.2 SSA 26.9

BOE .$413 6RA 1.6267 BC3 2.7386 FSP 1874 SG1 3632.6 $82 265.9 THA 179.45 EL1 1144.8 EL2 199.9 ALF 172.27

LAUNCH DATE NOV 14 1964 FLIGHT TIME 208.00 ARRIVAL DATE JUN 10 1965

DISTANCE 499.T14

RL 147.99 LAL .00 LOL 81.66 VL 33.653 GAL -2.96 AZL 68.35 HCA

RP 238.63 LAP .59 LOP 210.69 VP 21.241 GAP 11.13 AZP 91.54 TAL

RC 178.086 GL 14.49 GP .70 ZAL 110.47 ZAP 160.52 ETS 176.35 ZAE

PLAN(TOCENTRIC CONIC

C3 14.931 VHL 3.864 OLA 20.08 RAL 170.03 RAD 6387.6 VEL 11,675 PTH

LNCH AZ14TM LNCH TIN( L-| TIME i, NJ LAT

90.00 16 16 15 2627.90 -28.26

90.00 9 59 1 4109.64 -Z.ST

100.00 17 50 29 2524.02 -29.70

100.00 11 7 27 3888.95 -1.61

110.00 19 26 21 2224.11 -33.33

110.00 11 48 5 3761.63 1.48

DIFFERENTIAL CORRECTIONS

TOE .4891 TflA-t.T908 TC3 2.8534 9AU .5898

ROE -.1617 RRA -.0438 RC3 -.0788 FAU .13669

FOE -.1831 FRA 2.5646 FC3-7.9252 BSP 12687

BDE .]151 BRA 1.791] BC3 2.8545 FSP 1979

EARTH TO MARS

1.6491 vl $0.108

254.44 V2 23.024

255.86 CLP 160.5]

139.02 SNA 200.74 ECC .26749 INC

345.92 TAp 144.94 RCA 147.05 APO

159.93 ETE • 2.74 ZAC 90.84 ETC

2.05 VHP 6.322 DPA -2.75 RAp 191.06 ECC 1.2457

INJ LONG INJ RT ASC INJ AZNTH INJ T_NE PC) CST TIN INJ 2 LAT |NJ 2 LONG

83.86 33.54 91.79 17 3 23 2227.9 -27.72 75.24

166.95 27.41 61.82 11 7 30 3509.8 -6.62 160.27

61.43 33.46 93.53 18 32 33 1924.0 -28.90 52.72

150.02 28.71 60.13 12 12 16 _289.0 -5.57 14].47

38.22 33.03 98.06 20 3 25 1624.1 -31.86 29.30

138.43 24.78 33.85 12 50 47 3161.6 -3.01 112.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_k'eT 3638.0 S6R 256.9 SG3 634.8 ST 1117.9 SR 240.7 SS 687.5

RRT -.1200 RRF .0842 RTF -.9358 CRT -.5814 CRS -.1351 CST .8822

SGB 3667.1 R23 .0288 R13 .9338 LSA 1286.9 MSA 551.5 SSA 26.2

SGI 3658.2 SG2 233.0 THA 1T9,51 ELI 1126.9 EL2 194.] ALF 172.64
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RF 238.31 LAP .36

RC 180.373 GL 14.61

PLANETOCENTRIC CONIC

C3 14.487 VHL 3.806

LNCH AZMTN LNCH TIME

90.00 16 9 18

90.00 10 0 37

100.00 17 44 2

100.00 11 8 35

110.00 19 20 47

110.00 11 48 39

FLIGHT TIME ZlO.O0

DISTANCE 503.137

LOL 51.66 VL 33.612 GAL -2.85 AZL 88.36 HCA

LOP 211.64 VP 21.212 GAp 10,65 AZP 91.54 TAL

GP .75 ZAL 109.77 ZAP 159.80 ET6 176.49 ZAE

ARRIVAL DATE JUN 12 1965

EARTH TO MARS

159.97 SMA 199.91ECC .26414 INC 1.6383 vl 30.108

346,29 TAp 146.26 RCA 147.10 APO 252.71 V2 23.056

160.54 ETE 3.12 ZAC 90.94 ETC 255.86 CLP 159.81

DLA 20.46 RAL 169.41 RAD 6567.6 VEL 11.656 PTH 2.05 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2837.34 -28.28 84.57 32.54 91.44 16 56 36

4086.74 -3.61 165.66 26.31 61.90 11 9 4

2532.10 -29.74 62.03 32.47 93.21 18 26 14

3867.41 -2,34 148.83 25.81 60.19 12 13 23

2229.38 -33.38 38.62 32.06 97.82 19 57 57

3742.90 .77 137.45 23.87 53.82 12 51 2

DIFFERENTIAL CORRECTIONS

TOE .4681 TRA-1.7313 TC3 2.9817 BAU .5777

ROE -.1323 RRA -.0419 RC3 -.0728 FAU .14220

FOE -.1380 FRA 2.6064 FC3-8.4979 BSP 12684

SDE .4923 8RA 1.7518 BC3 2.$826 F_k o 2076

LAUNCH DATE NOV 14 1964

MID-COURSE ExECuTION ACCURACY

9GT 3683.2 $GR 245.6 SG3 666.1

RRT -.1085 RRF .0694 RTF -.9379

SGB 3691.4 RZ3 .0331 R13 .9379

861 3683.3 $62 244.1 TNA 179.58

FLIGHT TIME 212.00

DISTANCE 506.584HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 237.98 LAp .53

RC 182.-G_1 GL 14.71

PLANETOCENTR1C CONIC

C3 14.068 VHL 3.731

LNCH AZMTH LNCH TIME

90.00 16 2 24

90.00 10 2 48

lOO.OD 17 37 37

100.00 11 10 16

110.00 19 15 17

110.00 11 49 6

DIFFERENTIAL CCRRECTIONS

TOE .4417 TRA-l.7179 TC3 3.0899 BAU .5813

RDE -.143§ RRA -.0402 RC3 -.0652 FAU .14774

FDE -.1251 FRA 2.6537 FC$-9.0913 BSP 12818

BOE .4644 8RA 1.7182 BC3 3.0906 FSP 2190

6.180 DpA -2.80 RAp 191.29 ECC 1.2384

PO C$T TIN INJ 2 LAT INJ 2 LONG

2237.5 -27.78 75.94

3486.7 -7.34 158.96

1932.1 -28.97 53.31

3267.4 -6.29 142.27

1629.4 -31.94 29.69

3142.9 -3.72 131.24

ORBIT DETERMINATION ACCURACY

ST 1101.7 SR 230.5 SS 690.6

CRT -.5704 CR$ -.0992 CST .8712

LSA 1270.8 MSA 358.0 SSA 25.3

EL1 1109.7 EL2 187.9 ALF 172.99

ARRIVAL DATE JUN 14 1965

EARTH TO MARS

199.11ECC .26094 INC 1.6271 Vl 30.108

147.58 RCA 147.16 APO 251.07 v2 23.089

3.54 ZAC 91.04 ETC 255.85 CLP 159.07

LOt. 31.68 VL 33.572 GAL -2.75 AZL 88.37 PICA 160.93 SMA

LOP 212.60 VP 21.186 GAP 10.I7 AZP 91.54 TAt. 346.65 TAp

GP .81ZA_ 109.07 ZAP 159.05 ETS 174.43 ZAE 161.19 ETE

OLA 20.83 RAL 1GS.7T RAD $567,6 VEL 11.638 PTH 2.04 vflp 6.042 OpA -2.84 RAp 191.51 ECC 1.2315

L-I TIME INJ LAT INJ LONQ INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2847.07 -28.30 85.26 31,55 91.09 16 49 52 2247.1 -27.85 76.63

4064.ZG -4.33 164.40 25.62 61.99 11 10 32 3464.3 -8.04 157.69

2540.04 -29.76 62.62 31.49 92.90 18 19 58 1940.0 -29.04 33.89

3846.52 -3.03 147.68 24.91 60.25 12 14 23 3246.5 -6.98 141.11

2234.51 -33.43 39.02 31.06 97.59 19 52 32 1634.3 -32.02 30.07

3724.82 .08 136.$1 22.98 33.82 12 31 11 3124.8 -4.41 130.30

MID-CouRSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3702.7 SGR 234.0 SG3 698.5 ST 1081.4 SR 220.1 SS 694.B

RRT -.0881 RRF .0478 RTF -.9392 CRT -.$521CRS -.0164 CST .8609

$68 3710.1RZ3 .0369 R13 .9392 LSA 1252.0 MSA 364.1SSA 24.6

SG| 3?02.8 $62 233.1 THA 179.68 EL1 1088.4 EL2 182.3 ALF 173.4D

LAUNCH DATE NOV 14 1954

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 237.63 LAP .50

RC 184.919 GL 14.79

PLANETOCENTR1C CONIC

C3 15.674 VHL 3.698

LNCM AZMTH LNCH TIME

90.00 13 SS 33

90.00 10 4 31

100.00 17 31 18

100.00 11 11 29

110.00 19 9 51

110.00 11 49 26

FLIGHT TIME 214.00 ARRIVAL DATE JUN 16 1965

OISTANCE 510.057 EARTH TO MARS

LOL 51.66 VL 33.535 GAL -2.65 AZL 88.39 HCA 161.89 $MA 198.36 ECC .25787 INC 1.6146 vt 30.108

LOP 213.36 vP 21.163 GAP 9.70 kiP 91.53 TAL 347.02 TAp 148.90 RCA 147.21 APO 249.51 v2 23.123

GP .87 ZAL 108.38 ZAP 158.29 ET9 176.35 ZAE 161.87 ETE 4.02 ZAC 91.14 ETC 255.85 CLP 158.30

DLA 21.18 RAL 168.13 RAD 6567.5 VEL 11.622 PTH 2.04 VHp 5.906 DpA -2.87 RAp 191.71ECC 1.2250

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2856.39 -28.31 85.94 50.56 90.75 16 43 12 2256.4 -27.90 77.30

4042.48 -5.03 163.17 24.73 62.10 11 11 53 3442.5 -8.72 156.44

2547.76 -29.79 63.19 30,51 92.60 18 13 46 1947.8 -29.11 54.45

3826.34 -3.73 146.57 24.02 60.32 12 15 16 3226.3 -7.65 139.98

2239.44 -33.47 39.40 30.13 97.37 19 47 11 1639.4 -32.09 30.44

3707.42 -.59 135.60 22.06 55.82 12 51 13 3107.4 -5.07 129.38

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TDE .4202 TRA-1.GSOG TC3 3.2083 SAU .5866 $GT 3721.9 $GR 222.6 $63 732.6

ROE -.1348 RRA -.0389 RC3 -.0562 FAU .15363 RRT -.0653 RRF .0206 RTF -.9408

FOE -.0926 FRA 2.7000 FC3-9.7262 BSP 12865 SGB 3728.6 R23 .0412 R13 .9408

BDE .4413 BRA 1.6810 BC3 3.2088 FSP 2306 SG1 3721.9 9GZ 222.1 THA 179.78

LAUNCN DATE NOV 14 1964 FLIGHT TIME 216.00

HELIOCENTRIC CONIC DISTANCE 513.552

RL 147.99 LAL .00 LOL 51.66 VL 33.499 GAL -2.56 AZL 88.40 HCA 162.85 SMA

RP 237.31 LAp .47 LOP 214.52 VI:, 21.143 GAP 9.24 AZP 91.53 TAL 347.37 TAp

RC 187.176 GL 14.85 GP .94 ZAL 107.69 ZAP 157.50 ET$ 176.26 ZAE

PLANE TOCENTRIC CONIC

CS 13.303 VHL 3.647 DLA 21.52 RAL 167.49 RAD 6567.5 VEL 11.606 PTH 2.03 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZNTH INJ TIME

90.00 15 48 54 2865.31 -28.31 86.60 29.57 90.42 16 36 40

90.00 10 6 3 4021.56 -5.69 162.00 23.86 62.21 11 13 5

100.00 17 25 7 2355.09 -29.81 63.73 29.53 92.32 18 7 42

100.00 11 12 32 3807.01 -4.38 145,51 23.13 60.40 12 15 59

110.00 19 4 32 2244.04 -33.51 39.75 29.17 97.17 19 41 56

110.00 11 49 36 3690.83 -1.22 134.74 21.17 55.84 12 51 7

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3963 TRA-1.6457 TC3 3.3166 BAU .5899 SGT 3736.7 $GR 211.1 SG3 768.3

ROE -.1263 RRA -.0379 RC3 -.0452 FAU .15979 RRT -.0325 RRF -.0152 RTF -.9420

FOE -.0583 FRA 2.7473 FC-10.3989 8SP 12938 SG8 3742.6 R23 .0459 R13 .9420

8DE .4160 BRA 1.6461BC3 3.3169 FSP 2429 SGI 3736.7 SG2 211.0 TNA 179.89

162.58 ETE

ORBIT DETERMINATION ACCURACY

ST 1063.4 SR 209.8 SS 699.5

CRT -.5372 CRS -.0143 CST .8483

LSA 1235.O MSA 372.1 SSA 23.6

EL1 1069.5 EL2 175.9 ALF 173.78

ARRIVAL DATE J UN 18 1965

EARTH TO MARS

19,7,65 ECC .25494 INC 1.6006 Vl 30.108

150.22 RCA 147.26 APO 248.04 V2 23.157

4.56 ZAC 91.24 ETC 255.85 CLP 157.52

5.774 DpA -2.88 RAP 191.90 ECC 1.2189

PC) CST TIM INJ 2 LAT INJ 2 LONG

2265.3 -27.96 77.95

3421.6 -9.37 155.25

1955.1 -29.17 54.99

3207.0 -8.29 138.90

1644.0 -32.16 30.78

3090.8 -5.70 128.51

ORBIT DETERMINATION ACCURACY

ST 1043.0 SR 199.4 SS 705.0

CRT -.5176 CRS .0294 CST .8370

LSA 1216.8 MSA 378.8 SSA 22.7

EL1 1048.2 EL2 169.8 ALF 174.20
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH _&TE NO9 14 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUN 20 1965

MELIOCENTRI( CONIC

RL 147.99 LAL .00

RP 236.98 LAP .44

RC 1@9,421 GL |4,89

PLANETOCENTRIC COWl(

C3 12.952 VHL 3.599

LNCH AZMTH LNCH TIME

90.00 15 A2 24

90.00 10 7 52

100.OO 17 19 5

100.00 11 13 21

110.00 18 59 21

110.00 11 49 55

DIFFERENTIAL CORRECTIONS

TDE .3763 TRA-1.6077 TC3 3.4322 BAU .5943

RDE -.1182 RRA -.0372 RC3 -.0321FAU .16643

FOE -.0267 FRA 2.7916 FC-11.1247 OSP 12969

BDE .3944 0RA 1.6082 8C3 3.4324 FSP 2550

DISTANCE 517.069 EARTH TO MARS

LOL 51.66 VL 33,464 GAL -2.46 AZL 88.41HCA 165.81 SMA 196.97 ECC .25215 INC 1.5846 vl 30.108

LOP 215.48 VP 21.126 GAp 8.78 AZP 91.52 TAL 547.72 TAp 151.54 RCA 147.50 ABO 246.63 V2 23.191

GP 1.01 ZAL 107.01 ZAp 156.70 ETS 176.17 ZAE 163.33 ETE 5.19 ZAC 91.36 ETC 255.84 CLF 156.72

DLA 21.82 RAL 166.84 RAD 6567.5 VEL 11.590 PTH 2.03 VHP 5.645 DpA -2.88 RAp 192.08 ECC 1.2132

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2873.66 -28.32 87.21 28.59 90.11 16 30 17 2273.7 -28.00 78.56

4001.66 -6.32 160.87 22.98 62.34 11 14 4 3401.7 -9.98 154.10

2561.89 -29.83 64.24 28.55 92.05 18 1 47 1961.9 -29.22 55.49

3768.67 -4.99 144.49 22.25 60.49 12 16 30 3188.7 -8.89 137.87

2248.20 -33.55 40.07 28.21 96.98 19 36 49 1648.2 -32.22 31.09

3675.12 -1.82 133.92 20.28 55.86 12 50 50 3075.1 -6.29 127.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3750.2 SGR 200.0 SG3 806.1 ST 1024.0 SR 189.1 SS 710.5

RRT .0083 RRF -.0603 RTF -.9434 CRT -.5005 CRS .0703 CST .8254

SGB 3755.3 R23 -.0525 R13 -.9434 LSA 1200.0 MSA 385.5 SSA 21.7

SGI 3750.2 SG2 200.0 THA .03 ELI 1028.5 EL2 163.0 ALF 174.58

LAUNCH DATE NOV 14 1964 FLIGHT TIM( 220.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 236.64 LAp ,41

RC 191.655 GL 14.90

PLANET(_ENTRlC CONIC

C3 12.621 VHL 3.553

LNCH AZMTH LNCH TIME

90.00 15 S6 8

90.00 10 8 23

100.00 17 13 17

100.00 11 13 55

110.00 18 54 21

110.00 11 49 21

DIFFERENTIAL CORRECTIONS

TOE .3520 TRA-1.5746 TC3 3.§281BAU .5933

ROE -.1102 RRA -.Q370 RC3 -.016§ FAU .17294

FDE .0150 FRA 2.8460 FC-11.8828 BSP 13071

8DE .3688 BRA 1.5751BC3 3.3281FSP 2696

DISTANCE 520.608 EARTH TO MARS

LOL 51.66 VL 33.431 GAL -2.37 AZL 88.43 HCA 164.78 SNA 196.33 ECC .24947 INC 1.5675 vl 30.108

LOP 216.43 VP 21.111 GAp 8.33 A ZP 91.31 TAL 348.07 TAP 152.85 RCA 147.35 APO 245.30 V2 23.226

GP 1.10 ZAL 106.34 ZAp 155.88 ETS 176.06 ZAE 164.10 ETE 5.93 ZAC 91.47 ETC 255.84 CLP 155.90

OLA 22.11RAL 166.18 RAO 6367.5 VEL 11.376 PTH 2.02 VHp 5.518 DpA -2.86 RAp 192.25 ECC 1.2077

L-I TIME INJ LAT |NJ LONG INJ RT A$C |NJ AL_ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2881.21 -28.32 87.76 27.60 89.84 16 24 9 2281.2 -28.04 79.11

3983.00 -6.91 159.82 22.10 62.47 11 14 46 3383.0 -10.54 153.02

2567.93 -29.84 64.69 27.57 91.82 17 56 5 1967.9 -29.27 55.93

3771.31 -5.37 143.54 21.37 60.58 12 16 46 3171.5 -9.45 136.90

2251.76 -33.38 40.34 27.24 98.02 19 31 33 1631.8 -32.27 31.36

3660.44 -2.38 133.13 19.39 55.89 12 50 21 3080.4 -6.84 126.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3737.6 SGR 199.4 SG3 644.7 ST 1002.0 SR 178.8 SS 718.9

RRT .0630 RRF -.1213 RTF -.9444 CRT -.4746 CRS .1222 CST .8124

SGAB 3762.4 R23 -.0398 R13 -.9444 LSA 1182.0 MSA 394.0 SSA 2D.7

SGI 3737.8 SG2 189.0 THA .19 ELI 1005.7 EL2 156.8 ALF 175.04

LAUNCH 0ATE NOV 14 1964 FLIGHT TIME 222.00 ARRIVAL OATE JUN 24 1365

HELIOCENTRIC CONIC

RL 147.99 LAL .00 LOL 51.66 VL 33.399 GAL

RP 236.29 LAP .38 LOP 217.42 VP 21.100 GAp 7.88 AZP 91.50 TAL

RC 193.677 GL 14.89 GP 1.20 ZAL 105.68 ZAp 155.03 ETS 175.93 ZAE

PLANETOCEHTR|C CONIC

C3 12.307 VHL 3.508 DLA 22.35 RAL 165.51RAD 6567.5 VEL 11.363 PTH 2.02 VHp 5.395 Opk -2.82

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT kSC INJ A ZMTH INJ TIME PO CST TIN

gO.DO 15 30 11 2887.67 -28.31 88.23 26.61 89.60 16 18 18 2287.7

90.0D 10 9 2 3963.82 -7.43 158.84 21.22 62.80 11 15 8 3365.8

100.00 17 7 46 2573.00 -29.83 65.06 26.59 91.62 17 50 39 1973.0

100.00 11 14 6 3753.72 -6.10 142.67 20.48 60.68 12 16 43 3135.7

110.00 16 49 34 2254.35 -33,60 40.36 26.27 96.70 19 27 8 1634.5

110.00 11 48 49 3646.94 -2.90 132.44 18.50 35.93 12 49 36 3046.9

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .3351 TRA-1.5351 TC3 3.6403 OAU .3990 SGT 3764.3 8GR 179.8 SG3 866.4

RDE -.1025 RRA -.0372 RC3 .0021FAU .18038 RRT .1337 RRF -.1954 RTF -.9456

FOE .0438 FRA 2.88T2 FC-12.6874 8SP 13025 SG8 3768.8 R23 -.0694 R13 -.9456

8DE .3504 BRA 1.5355 BC3 3.6403 FSP 2822 SGt 3764.6 SG2 178.2 THA .37

DISTANCE 524.167 EARTH TO MARS

-2.29 AZL 88.45 HCA 165.75 SMA 195.71 ECC .24692 INC 1.5468 vl 30,108

348.41 TAp 154.16 RCA 147.39 APO 244.04 V2 23.261

164.91 ETE 6.81 ZAC 91.60 ETC 255.84 CLP 155.05

RAp 192.41 ECC 1.2025

INJ 2 LAT INJ 2 LONG

-28.07 79.58

-11.06 152.03

-29.31 56.30

-9.96 136.01

-32.31 31.56

-7.35 126.19

ORBIT DETERMINATION ACCURACY

ST 983.2 SR 168.5 SS 724.5

CRT -.45§9 CRS .1609 CST .8017

LSA 1166.2 MSA 399.4 SSA 19.7

EL1 986.3 EL2 149.5 ALF 175.43

LAUNCH DATE NOV 14 1964 FLIGHT TIM( 224.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC C.CNIC

RL 147.99 LAL .DO

RP 235.94 LAp .35

RC 196.086 GL 14.83

PLAN£TOCENTRIC CONIC

C3 12._10 VHL 3.465

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 24 39 2892.68 -28.31

90.00 10 9 12 3950.46 -7.93

100.00 17 2 37 2576.77 -29.86

100.00 11 13 54 3741.60 -6,37

110.00 18 45 3 2256.32 -33.61

110.00 11 47 58 3634.82 -3,38

DIFFERENTIAL CORRECTIONS

TOE .3139 TRA-1.4887

RDE -.0950 RRA -.0380

FOE .O606 FRA 2.9370

BOE .3299 BRA 1.4992

DISTANCE 527.745 EARTH TO MARS

LOL 31.66 VL 33.369 GAL -2.21 AZL 88.48 HCA 166.72 S_A 193.13 ECC .24449 INC 1.5240 vl 30. ID8

LOP 218.39 VP 21.091 GAP 7.44 AZP 91.48 TAL 348.74 TAp 153.48 RCA 147.43 APO 242.84 V2 23.297

GP 1.32 ZAL 103.03 ZAP 154.16 ETS 173.79 zA( 165.74 ETE 7.86 ZAC 91.74 ETC 255.84 CLP 154.19

OLA 22.56 RAL 164.84 RAO 6367,5 VEL 11.550 PTH 2.02 VHP 3.274 OpA -2.75 RAp 192.33 ECC 1.1976

|NJ LONG INJ RT ASC INJ AZMTH CNJ TIME PO CST TIM INJ _ LAT IWJ 2 LONG

88.60 23.61 89.42 16 12 31 2292.7 -28.09 79.94

157.97 20.32 62.73 11 15 2 3350.3 -11.32 151.14

63.34 25.39 91.47 17 45 34 1976.8 -29.34 56.58

141.88 19.38 60.77 12 16 18 3141.6 -10.41 135.21

40.69 25.28 96.62 19 22 39 1656.3 -32.33 31.70

131.61 17.60 53.96 12 48 33 5034.8 -7.81 125.54

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TC3 3.7331 BAU .3994 SGT 3763.9 SGR 172.1 $63 928.9 ST 962.7 SR 158.4 SS 732.7

RC3 .0244 FAU .18T66 RRT .ZZ30 RRF -.2906 RTF -.9465 CRT -.4299 CRS .2092 CST .7893

FC-13.3279 BSP 13042 SG8 3767.9 R23 -.0812 R13 -.9465 LSA 1150.2 HSA 406.6 SSA 18.6

BC3 3.7332 FSP 2972 SG1 3764.1 SG2 167.7 THA .59 EL1 965.2 EL2 142.7 ALF 173.66
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. t. 1964)

LAUNCH OATE NOV 14 1964

HELIOCENTRIC CO_IC

RL 147.99 LAL .00

RP 235.59 LAp .32

RC 196.280 GL 14.73

PLANETOCEN•RIC CONIC

C3 11.727 VHL 3.424

LNCW AZNTH LNCH TIME

90.00 lS 19 39

90.00 10 8 45

100.00 16 _7 57

100.00 11 13 9

110.00 16 40 53

110.00 11 46 41

FLIGHT TIME 226.00

DISTANCE 531.342

LOL 51.66 VL 33.340 GAL -2.13 AZL 88.50 HCA 167.70 SMA

LOP 219.36 VP 21.085 GAP 7.0_ A ZP 91.46 TAL 349.06 TAp

GP 1.46 ZAL 104.40 ZAp 153.26 ETS 175.62 ZAE 166.60 ETE

ARRIVAL DATE JUN 28 1965

EARTH TO MARS

194.58 ECC .24216 INC 1.4978 vl 30.108

156.76 RCA 147.46 Apo 241.70 V2 23.333

9.15 ZAC 91.89 ETC 255.84 CLP 153.30

DLA 22.73 RAL 164.16 RAD 6567.4 VEL 11.538 PTH 2.01 VHp

L-I TIME INJ LA• INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2895.•5 -28.31 88.82 24.59 89.30 16 7 55

3937.37 -8.34 157.23 19.41 62.84 11 14 22

2578.85 -29.86 65.50 24.58 91.39 1• 40 55

3729.51 -6.97 141.21 18.67 60.86 12 13 18

2256.79 -33.62 40.•3 24.28 96.60 19 18 30

3624.33 -3.•6 131.26 16.69 36.00 12 4• 6

DIFFERENTIAL CORRECTIONS

TDE .2971 TRA-1.4649 TC3 3.8193 BAU .5988

ROE -.0878 RRA -.0395 RC3 .0311FAU .19525

FOE .11•• FRA 2.9914 FC-14.4148 BSP 13094

806 .3098 8RA 1.4634 8C3 3.8197 FSP 3%36

MID-COURSE ExECu•ION ACCURACY

SGT 3761.8 SIR 187.1 SG3 973.5

RRT .3320 RRF -.4032 RTF -.9472

8GB 3765.5 R23 -.0956 R13 -.9472

SGI 3762.2 SG2 157.6 THA .85

FLIGHT TIME 228.00

DISTANCE 534.937

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 233.24 LAp .29

RC 200.460 GL 14.38

PLANETOCENTRIC CONIC

C3 11.456 VHL 3.383

LNCH AZMTH LNCH TIME

90.00 15 15 21

90.00 10 • 30

100.00 16 53 51

100.00 11 11 41

110.00 18 37 8

110.00 11 44 53

DIFFERENTIAL CCRRECTION$

TOE .2842 TRA-1.4241 TC3 3.9175 BAU .6001

ROE -.0808 RRA -.0416 RC3 .0836 FAU .20364

FOE .1431 FRA 3.0323 FC-13.3884 BSP 12980

BOE .2935 8RA 1.4247 BC3 3.9184 FSP 3283

5.156 OpA -2.66 RAp 192.69 ECC 1.1930

PO CST TIM INJ 2 LAT INJ 2 LONG

2295.8 -29.11 80.17

3337.4 -11.91 150.37

1978.8 -29.35 56.73

3129.5 -10.80 134.52

1656.8 -32.34 31.73

3024.3 -8.20 124.9g

OR81T DETERMINATION ACCURACY

ST 942.8 SR 148.5 SS 742.4

CRT -.3989 CRS .2595 CST .7786

LSA 1136.3 MSA 413.1SSA 17.5

ELI 944.7 EL2 135.9 ALP 176.33

ARRIVAL DATE JUN 30 1965

EARTH TO MARS

194.06 ECC .23995 INC 1.4661 Vl 30.108

138.06 RCA 147.50 kPO 240.62 V2 23.369

10.75 ZAC 92.06 ETC 255.83 CLP 152.38

L_. 51.68 VL 33.313 GAL -2.05 AZL 88.53 HCA 168.68 SMA

LOP 220.34 VP 21.082 GAP 6.58 AZP 91.44 TAL 349.38 TAp

GP 1.62 ZAL 103.77 ZAP 152.34 ETS 175.43 ZAE 167.48 ETE

DLA 22.84 RAL 163.46 RAD 6567.4 VEL 11.526 PTH 2.01 VHP 5.041 DPA -2.54 RAp 192.81 ECC 1.1885

L-I TIME INJ LAT INJ LONG INJ RT AVC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2896.34 -28.31 88.87 23.56 89.28 16 3 37 2296.3 -28.11 80.21

3927.06 -8.66 156.64 18.48 62.93 11 12 57 3327.1 -12.22 149.77

2578.74 -29.86 65.49 23.55 91.40 17 38 50 1978.7 -29.35 56.72

3719.90 -7.29 140.67 17.73 60.93 12 13 41 3119.9 -11.11 133.97

2235.59 -33.61 40.64 23.24 96.65 19 14 44 1655.6 -32.32 31.64

3615.81 -4.08 130.81 15.75 56.03 12 45 9 3015.8 -8.52 124.53

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 3735.8 SGR 168.6 SG3 1020.8 ST 923.9 SR 138.7 SS 747.9

RRT .4541 RRF -.3325 RTF -.9482 CRT -.3720 CRS .3022 CST .7e'88

$68 3759.5 R23 -.1136 R13 -.9483 LSA 1121.6 MSA 417.1 SSA 16.4

$61 3756.8 $G2 148.4 THA 1.16 ELI 925.4 EL2 128.5 ALF 176.74

LAUNCH DATE NOV 14 I964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 234.69 LAP ,26

RC 202.623 GL 14.36

PLANETOCEN•RlC CONIC

C3 11.197 VHL 3.346

LNCH AZMTH LNCH •IME

90.00 lS 11 56

90.00 10 5 14

100.00 16 50 31

100.00 11 9 20

110.00 18 33 56

110.00 11 42 24

LOL

LOP 221.32 VP 21.081 GAP 6.16 AZP 91.41 TAL 349.69 TAp 159.35 RCA 147.53 APO 239.60 v2 23.405

GP 1.81 ZAL 103.17 ZAp 151.39 ETS 175.19 ZAE 168.38 ETE 12.79 ZAC 92.26 ETC 255.83 CLP 151.44

DLA 22.86 RAL 162.75 RAD 6567.4 VEL 11.515 PTH 2.01 VHp 4.929 DpA -2.38 RAp 192.92 ECC 1.1843

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2893.83 -28.31 88.67 22.49 89.38 16 0 9 2293.6 -28.10 80,01

3920.28 -8.8• 156.25 17.48 63.00 11 10 34 3320.3 -12.42 149.37

2575.77 -29.86 65.27 22.48 91.51 17 33 27 1975.8 -29.33 56.51

3713.36 -7.50 140.31 16.74 60.98 12 11 13 3113.4 -11.32 133.60

2252.21 -33.58 40.38 22.16 96.80 19 11 28 1652.2 -32.28 31.39

3609.70 -4.32 130.49 %4.79 56.06 12 42 34 3009.7 -8.74 124.20

FLIGHT TIME 230.00 kRNIVAL DATE JUL 2 1965

DISTANCE 538.589 EARTH TO MARS

51.66 VL 33,286 GAL -1.98 AZL 88.57 HCA 169.66 SMA 193.56 ECC .23783 INC 1.4295 vl 30.108

DIFPERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2666 TRA-1.3903 TC3 3.9853 BAU .5969 SGT 3741.g S¢,R 172.6 SO3 1068.9 ST 904.9 SR 129.2 SS 737.0

ROE -.0740 RRA -.0448 RC3 .1230 FAU .21176 RRT .3828 RRF -.6640 RTP _.9485 CRT -.3314 CRS .3556 CST .7603

POE .1746 FRA 3.0870 FC-16.3725 8SP 13033 Sf, B 3745.9 R23 -.1359 R13 -.9487 LSA 1109.6 MSA 421.0 SSA 15.2

BOE .2766 BRA 1.3910 8C3 3.9872 FSP 3469 SGI 3743.3 362 140.2 THA 1.54 EL1 905.9 EL2 121.8 ALF 177.24

LAUNCH DATE NOV 14 1964 FLIGHT TIME 232.00 ARRIVAL DATE JUL 4 1963

HELIOCENTRIC COliC DISTANCE 542.238

RL 147.99 LAL .00 LOt. 51.66 VL 33.261 GAL -1.91AZL 88.62 HCA

RP 234.53 LAp .22 LOP 222.31 vP 21.082 GAP 5.74 AZP 91.37 TAL

RC 204.770 GL 14.05 GP 2.05 ZAL 102.38 ZAP 150.40 ETS 174.91 ZA(

PLANI[TOCENTRIC CONIC

CS 10.946 VML 3.309 DLA 22.83 RAL 162.01RAD 6367.4 VEL 11.504 PTH

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZNTH INJ TIME

90.00 15 9 39 2888.61 -28.31 88.16 21.38 89.64 15 57 _6

90.00 101 1 37 3917.99 -8.94 156.12 16.43 63.02 11 6 35

100.00 16 48 8 2569.05 -29.84 64.77 21.36 91.77 17 30 58

100.00 11 5 49 3710.78 -7.39 140.17 15.71 81.150 12 7 40

110.00 18 31 25 2245.97 -33.33 39.90 21.02 97.08 19 8 51

110.00 11 39 2 3606.63 -4.43 130.33 13.77 36.07" 12 39 9

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .2582 TRA-1.3543 TC3 4.0380 BAU .3941 $GT 3724.8 SGR 187.4 863 1119.6

ROE -.0674 RRA -.0491RC3 .1720 PAU .22043 RRT .7001RRF -.7811 flTF -.9490

FOE .1979 PRA 3.1358 FC-17.4334 BSP 13001 9GB 3729.5 R23 -.1623 R13 -.9492

BDE .2640 BRA 1.3552 8C3 4.0596 FSP 3651 9GI 3727.1 362 133.7 THA 2.02

EARTH TO MARS

170.64 SMA 193.09 ECC .23582 INC 1.3847 vl 30.108

349.99 TAp 160.63 RCA 147.56 APO 238.62 V2 23.442

169.28 ETE 15._3 ZAC 92.49 ETC 253.83 CLP 150.47

2.00 VHp 4,820 DpA -2.17 RAp 193.04 ECC 1.1802

PO CST TIM INJ 2 LAT INJ 2 LONG

2286.6 -28.06 79.50

3318.0 -12.49 149.24

1969.1 -29.26 56.01

3110.8 -11.40 133.43

1646.0 -32.19 30.92

3006.6 -8.86 124.04

ORBIT DETERMINATION ACCURACY

ST 885.8 SR 120.1SS 763.6

CRT -.2841CRS .4093 CST .7548

LSA 1097.4 MSA 421.5 SSA 14.1

ELI 886.4 EL2 115.1ALF 177.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP Z34.17 LAP .19

RC 206.800 GL 13.62

PLANETOCENTRIC CONIC

C3 10.702 VHL 3.271

LNCH AZMTH LNCH TIME

90.00 15 8 51

90.00 9 56 15

100.00 16 47 1

100.00 11 O 46

110.00 18129 46

110.00 11 34 31

FLIGHT TIME 234.00 ARRIVAL DATE JUL 6 1965

DISTANCE 545.904 EARTH TO MARS

LOL 31.66 VL 33.237 GAL -1.84 AZL 88.67 HCA 171.63 SMA 192.64 ECC .23390 |NC 1.3270 vl 50.108

LOP 223.29 vP 21.085 GAP 5.34 AZP 91.31TAL 350.28 TAp 161.91RCA 147.58 Apo 237.70 V2 23.479

GP 2.34 ZAL 102.01 ZAp 149.39 ETS 174.55 ZAE 170.18 ETE 18.94 ZAC 92.77 ETC 255.82 CLP 149.47

OLA 22.67 RAL 161.24 RAD 8567.4 VEL 11.493 pTH 2.00 VHp 4.714 DpA -1.90 RAP 193.15 ECC 1.1761

L-I TTME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2873.90 -28.32 87.23 20.19 90.11 15 56 45 2273.9 -28.00 78.57

3921.48 -8.83 136.32 15.30 62.99 11 1 37 3321.5 -12.38 149.44

2357.36 -29.82 63.90 20.16 92.2_ 17 29 38 1957.4 -29.19 55.15

3713.25 -7.50 140.30 14.59 60.98 12 2 40 3113.3 -11.32 133.59

2235.90 -33.44 39.12 19.80 97.53 19 7 2 1635.9 -32.04 30.18

3607.48 -4.40 130.38 12.68 56.07 12 34 38 3007.5 -8.83 124.09

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2521 TRA-1.3113 TC3 4.1433 OAU .5938 SGT 3706.8 SGR 213.7 SG3 1174.6 ST 871.4 SR 110.8 SS 759.1

ROE -.0607 RRA -.0547 RC3 .2348 FAU .23047 RRT .7927 RRF -.8711RTF -.9494 CRT -.2412 CRS .4465 CST .7569

FOE .1855 FRA 3.1583 FC-18.6434 BSP 12801 SG8 3713.0 R23 -.1928 RI3 -.9497 LSA 1084.8 MSA 413.4 SSA 13.2

BOE .2393 BRA 1.3127 8C3 4.1499 FSP 3793 ST,1 3710.7 SG2 130.1 THA 2.62 EL1 871.8 EL2 107.3 ALF 178.22

LAUNCH OATE NOV 14 1964 FLIGHT TIME 236.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CONIC DISTANCE 549.585 EARTH TO MARS

RL 147.99 LAL .00 LOL 31.66 VL 33.214 GAL -1.77 AZL 88.74 HCA 172.62 SMA 192.22 ECC .23208 INC 1.2587 vl 30.108

RP 233.80 LAP .16 LOP 224.28 VP 21.091 GAP 4.93 AZP 91.25 TAt. 350.56 TAp 163.18 RCA 147.61 APO 236.83 V2 23.517

RC 209.011 GL 13.03 GP 2.71 ZAL 101.46 ZAP 148.34 ETS 174.11 ZAE 171.03 ETE 23.70 ZAC 93.13 ETC 233.82 CLP 148.45

PLANETOCENTRIC CONIC

C3 10.461VHL 3.234 OLA

LNCH AZNTH LNCH TIIq_ L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 9 58 2853.52 -28.31 63.73 18.90 90.65 15 57 31

90.00 9 48 33 3932.81 -8.49 136.95 14.03 82.88 10 34 5

100.00 16 47 32 2538.90 -29.76 62.53 18.84 82.95 17 29 31

100.00 10 33 40 3722.43 -7.20 140.82 13.36 60.91 11 55 42

110.00 18.29 18 2220.54 -33.30 37.95 18.44 98.21 19 6 18

110.00 11 28 23 3613.58 -4.17 130.70 11.49 56.04 12 28 37

DIFFERENTIAL CORRECTIONS NIO-COURSE ExECuTION ACCURACY

TOE .2437 TflA-1.2763 TC3 4.1917 BAU .3878 $GT 3676.6 Sr_ 234.8 SG3 1227.5

ROE -.0343 flflA -.0629 RC3 .3136 FAU .23909 RRT .8572 RRF -.9313 RTF -.9497

FOE .1943 FRA 3.2138 FC-18.7071 83P 12788 SG8 3605.4 R23 -.2254 R13 -.9502

80E .2497 8RA 1.2782 8C3 4.2034 FSP 4022 34"81 3683.1 SGZ 131.0 THA 3.40

22.34 RAL 160.41 RAO 6367.4 VEL 11.483 pTH 2.00 VHp 4.611 DpA -1.55 RAP 193.27 ECC 1.1722

PO C$T TIN INJ 2 LAT INJ 2 LONG

2253.5 -27.89 77.09

3332.6 -12.03 150.09

1938.9 -29.03 53.80

3122.5 -11.03 134.12

1620.3 -31.81 29.04

3013.6 -8.60 124.41

ORBIT OETERMINATION ACCURACY

ST 655.1 SIR 103.0 S3 763.8

CRT -.1652 CRS .3177 CST .7348

LSA 1073.1NSA 411.3 SSA 12.0

ELI 853.2 EL2 101.6 ALF 178.84

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .O0

RP 233.44 LAP .13

RC 211.104 GL 12.19

PLANETOCENTRIC CONIC

C3 10.219 VHL 3.197

LNCH AZMTH LNCH TIME

90.00 15 15 39

90.00 9 37 37

100.00 16 50 17

100.OO 10 43 40

110.00 18 30 26

110.00 11 20 0

FLIGHT TIME 238.00 ARRIVAL DATE JUL 10 1965

DISTANCE 553.281 EARTH TO MARS

LOL 51.66 VL 33.192 GAL -1.71 AZL 88.83 HCA 173.61 SMA 191.81 ECC .23034 INC 1.1651 vl 30.106

LOP 225.26 VP 21.099 GAP 4.34 AZP 91.16 TAL 350.83 TAp 164.45 RCA 147.63 APO 236.00 VZ 23.555

GP 3.20 ZAL 100.94 ZAP 147.25 ETS 173.52 ZAE 171.78 ETE 30.23 ZAC 93.59 ETC 233.81 CLP 147.39

OLA 21.79 RAL 159.50 RAO 6567.4 VEL 11.472 PTH 1.99 VHp 4.311 DPA -1.07 RAp 193.41 ECC 1.t682

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2822.54 -28.25 83.47 17.43 91.99 16 0 42 2222.5 -27.68 74.85

3954.16 -7.81 158.18 12.63 62.70 10 43 31 3354.2 -11.41 151.35

2510.96 -29.64 60.46 17.35 94.03 17 32 8 1911.0 -28.77 31.77

3740.97 -6.59 141.83 11.97 60.78 11 46 1 3141.0 -10.43 135.17

2197.62 -33.06 36.20 16.88 99.22 19 7 4 1597.6 -31.44 27.35

3627.08 -3.66 131.41 10.15 55.99 12 20 27 3027.1 -8.10 125.13

DIFFERENTIAL CORRECTIONS

TDE .2430 TRA-1.2383 TC3 4.2523 OAU .5838

ROE -.O471RRA -.OT37 RE3 .4206 FAU .24912

FOE .1300 FRA 3.2381 FC-21.1035 8SP 12693

BDE .2495 ORA 1.2405 8C3 4.2732 FSP 4212

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 236.07 LAp .10

RC 213.179 GL 10.97

PLAN(TOCENTRIC C(_IC

C3 9.971 VHL 3.158

LNCH AZ14TH LNCH TIME

90.00 15 20 34

90.00 9 22 5

100.00 16 56 9

100.00 10 29 30

110.00 18 33 34

110.00 11 8 15

DIFFERENTIAL CGRRECTIONS

TDE .2531 TRA-1.1963 TC3 4.3147 BAU .5802

ROE -.0383 RRA -.0889 RC3 .3705 FAU .25974

FOE .0496 FRA 3.2333 FC-22.5512 BSP 12327

BDE .2360 BRA 1.1996 8C3 4.3522 FSP 4384

HID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3646.6 SGR 315.7 SG3 1285.0 ST 844.8 SR 95.0 SS 733.0

RRT .8981RRF -.9669 RTF -.9497 CRT -.0729 CRS .3739 CST .7697

SGB 3660.2 R23 -.2363 R13 -.9504 LSA 1067.0 HSA 392.6 SSA 11.1

SG1 3637.6 SG2 138.5 THA 4.45 EL1 844.8 EL2 94.8 ALF 179.32

FLIGHT TIME 240.00 ARRIVAL DATE JUL 12 1965

DISTANCE 356.991 EARTH TO MARS

LOL 31.66 VL 33.171 GAL -1.65 AZL 88.96 HCA 174.61 SHA 191.43 ECC .22868 INC 1.0337 vt 30.108

LOP 226.27 VP 21.109 GAP 4.15 AZP 91.03 TAL 351.10 TAP 163.70 RCA 147.63 APO 235.21 V2 23.593

GP 3.88 ZAL 100.44 ZAP 146.10 ETS 172.72 ZAE 172.32 ETE 39.24 ZAC 94.23 ETC 255.80 CLP 148.30

DLA 20.87 RAL 158.46 RAD 6567.4 VEL 11.461 pTH 1.99 VHP 4.416 OpA -.42 RAP 193.61 ECC 1.1641

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2776.32 -28.10 80.10 15.68 93.67 16 7 10 2176.3 -27.29 71.52

3990.39 -6.67 160.25 10.96 62.42 10 28 36 3390.6 -10.31 153.46

2469.14 -29.40 57.38 15.56 95.64 17 37 18 1869.1 -28.31 48.75

3773.00 -3.32 143.63 10.33 60.57 11 32 23 3173.0 -9.40 136.99

2163.35 -32.66 33.61 15.01 100.71 19 9 57 1563.3 -30.84 24.86

3651.55 -2.72 132.69 8.59 55.91 12 9 7 3051.6 -7.18 126.43

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3610.5 SGR 405.2 SG3 1343.0 ST 840.6 SR 87.3 SS 738.1

RflT .9220 RRF -.9957 RTF -.9494 CRT .0632 CRS .6403 CST .8033

S_ 3633.2 R23 -.2807 R13 -.9507 LSA 1063.8 MSA 356.9 SSA 10.5

SG1 3629.8 SG2 136.0 THA 5.92 ELI 840.6 EL2 87.1 ALF .38
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 19647

LAUNCH DATE NOV 14 1964 FLIGHT TIME 242.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CONIC DISTANCE 560.718 EARTH TO MARS

RL 147.99 LAL .DO LOL 51.66 VL 33.152 GAL -1.60 AZL 89.15 HCA 175.61 SMA 191.07 ECC .22711 INC .8554 Vl 30.108

RP 232.70 LAP .07 LOP 227.27 VP 21.120 GAp 3.77 AZP 90.85 TAL 351.35 TAp 166.96 RCA 147.67 kPO 234.46 V2 23.631

RC 215.236 GL 9.11 GP 4.87 ZAL 99.96 ZAp 144.87 ETS 171.56 ZAE 172.42 ETE 51.05 ZAC 95.17 ETC 255.79 CLP 145.17

PLANE ";OCENTR I C CONIC

C3 9.713 VHL 3.117 DLA 19.34 RAL 157.20 RAAD 8567.4 VEL 11.450 PTH 1.99 VHp 4.325 DpA .54 RAp 193.89 ECC 1.1598

LNCH AZMTH LNCH TIME L-I _IME INJ LAT

90.00 15 33 18 2706.68 -27.69

90.00 8 39 33 4049.80 -4.79

tO0.O0 17 6 40 2405.58 -28.69

100.00 10 8 52 3828.13 -3.73

110.00 18 40 54 2110.77 -31.93

110.00 10 51 8 3893.70 -1.11

DIFFERENTIAL CORRECTIONS

TOE .2820 TRA-1.1473 TC3 4.3928 BAU .5795

RDE -.0267 RRA -.1111RC3 .7872 FAu .26891

FOE -.1025 FRA 3.2337 FC-23.9693 B_P 12254

BOE .2833 BRA 1.1527 BC3 4.4628 F_km 4620

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

EL 147.99 LAL .OO LOt. 51.66 VL

RP 232.32 LAp .03 LOP 228.27 VP

RC 217.276 GL 6.02 GP 6.44 ZAL

PLANETOCENTRIC CONIC

C3 9.445

LNCH AZNTH

90.00

90.00

100.00

100.00

110.00

110.00

DIFFERENTIAL CORRECTIONS

TOE .3481 TRA-1.0817 TC3 4.5312 BAU .5906

ROE .0013 RRA -.1399 RE3 1.1596 FAU .28320

FOE -.5422 FRA 3.0463 FC-25.9587 BSP 11989

BDE .3461 BRA 1.0907 BC3 4.8772 FSP 4584

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.04 13.44 96.17 16 18 23 2106.7 -26.55 66.36

163.59 8.89 62.06 10 7 3 344g.8 -8.49 156.86

52.73 13.27 98.04 17 46 46 1805.6 -27,48 44.21

146.56 8.31 60.52 11 12 38 3226.1 -7.66 139.97

29.68 12.62 102.92 19 16 5 1510.8 -29.82 21.11

134.89 8.67 55.83 11 52 41 3093.7 -5.59 128.66

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3572.5 $GR 558.6 SG3 1401.0 ST 851.7 SR 82.8 SS 729.3

RRT .9366 RRF -.9946 RTF -.9510 CRT .2738 CRS .7436 CST .8435

SGB 3612.9 R23 -.2895 R13 -.9531 LSA 1078.5 MSA 317.7 SSA 9.5

SGI 5608.1SG2 185.9 THA 8.06 EL1 852.0 EL2 79.6 ALF 1.54

FL|GHT TIME 244.00

D[STANCE 564.457

35.133 GAL -1.55 AZL 89.44 HCA 176.61 SIAA

21.134 GAp 3.39 AZP 90.56 TAt. 351.59 TAp

99.52 ZAP 143.50 ETS 169.74 ZAE 171.70 ETE

VHL 3.073 OLA 16.66 RAL 155150 RAD 6567.3 VEL 11.438 PTH 1.98 VHp 4.244 DpA 2.04 RAp 194.39 ECC 1.1554

LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

15 54 6 2596.88 -26.84 67.18 10.34 99.98 16 37 23 1996.9 -24.99 38.90

8 25 12 4148.62 -1.62 169.12 6.22 61.75 9 34 20 3548.6 -5.39 162.46

17 24 33 2304.13 -27.70 45.42 10.11 101.70 18 3 17 1704.1 -25.81 37.13

9 37 6 3916.60 -.67 151.55 5.69 60.11 10 42 23 3316.6 -4.64 145.00

18 53 59 2025.37 -30.46 25.46 9.33 106.53 19 27 44 1425.4 -27.92 15.19

10 24 30 3768.12 1.73 158.77 4.19 55.86 11 27 18 3168.1 -2.76 132.56

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

_T 5550.2 S6R 763.0 SG5 1475.2 ST 906.7-SR 84.5 SS 770.3

RRT ,9450 RRF -.9984 RTF -.9510 CRT .7170 CRS .8899 CST .9330

SGB 3831.3 R28 -.2917 R13 -.9551 LSA 1178.0 MSA 186.6 SSA 11.8

$61 3823.0 SG2 244.8 THA 11.55 EL1 908.8 EL2 58.7 ALF 3.84

ARRIVAL DATE JUL 16 1963

EARTH TO MARS

190.72 ECC .22562 [NC .5383 Vl 30.108

168.20 RCA 147.69 Apo 233.76 V2 23.670

64.76 ZAC 96.66 ETC 255.75 CLP 143.99

LAUNCH DATE NOV 14 !964 FLIGHT TIME 246.00 ARRIVAL DATE JUL 18 1963

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 251.95 LAp .00

RC 219.295 GL .13

PLANETOCENTRIC CONIC

C3 9.2L8 VHL 3.038

LNCH AZMTH LNCH TIME

90.00 16 30 36

90.00 T 27 10

100.00 17 58 O

100.00 8 42 48

110.O0 19 19 10

110.00 9 38 7

DISTANCE 588.208 EARTH TO MARS

LOt. 51.66 VL 33.115 GAL -1.50 AZL 89.99 HCA 177.62 SMA 190.40 ECC .22421 INC .DO00 vl 30.108

LOP 229.28 VP 21.150 GAp 3.02 AZP 90.01 TAL 351.82 TAp 169.44 RCA 147.71 APO 233.09 V2 23.709

GP 9.31 ZAL 99.08 ZAP 141.77 ET8 166.49 ZAE 169.53 ETE 77.71 ZAC 99.42 ETC 255.65 CLP 142.75

DLA 11.34 RAL 152.84 RAO 6567.3 VEL

L-| TIME |NJ LAT

2405.62 -23.70

4330.41 4.24

2124.85 -24.81

4086.41 5.07

1870.83 -27.01

3915.20 7.24

DIFFERENTIAL CORRECTIONS

TOE .4439 TRA-1.0253 TC3 4.5622 BAU .6052

ROE .0684 RRA -.1909 RE3 1.8167 FAU .29109

FOE-1.2636 FRA 2.8017 FC-27.3372 9SP 11756

00E .4491BRA 1.0430 0C3 4.9107 FSP 4677

11.428 PTH 1.98 VHp 4.185 DpA 4.75 RAp 195.36 ECC 1.1517

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

53.96 5.55 105.97 17 11 2 1805.6 -21.28 46.12

179.27 2.59 61.98 8 39 21 3730.4 .46 172.63

33.01 5.25 107.53 18 53 24 1524.8 -21.98 25.20

160.97 2.13 80.50 9 50 55 3486.4 1.10 154.33

12.77 4.30 111.80 19 50 21 1270.8 -23.80 5.07

146.59 .79 56.50 10 43 20 3313.2 2.79 140.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3503.0 $_ 1169.9 SG3 1522.0 ST 1029.1 SR 172.9 SS 1057.3

RRT .9491 RRF -.9997 RTF -.9501 CRT .9896 CRS .9938 CST .9957

SGE 3693.2 R25 -.2818 R13 -.9591 LSA 1483.8 MSA 68.5 SSA 18.9

SGI 3676.4 SG2 351.2 THA 17.75 EL1 1043.3 EL2 24.5 ALF 9.43

LAUNCH DATE NOV 14 1964 FLIGHT TIM[ 248.00 ARRIVAL DATE JUL 20 1965

DISTANCE 571.973 EARTH TO MARS

LOL 31.66 VL 55.098 GAL -1.45 AZL 91.34 HCA 178.62 SMA 190.09 ECC .22286 INC 1,2817 Vl 30.108

LOP 230.29 VP 21.167 GAP 2.65 AZP 88.66 TAL 352.04 TAp 170.67 RCA 147.73 APO 232.45 V2 23.748

GP 16.16 ZAL 98.35 ZAP 138.55 ETS 159.31 ZAE 162.65 ETE 87.05 ZAC 105.99 ETC 255.27 CLP 141.29

DLA -2.13 RAL 147.34 RAO 6567.3 VEL 11.447 PTH 1.99 VHP 4.222 DpA 11.16

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH [NJ TIME PC) CST TIM

1998.79 -13.53 27.67 357.81 115.12 18 25 2 1388.8

4764.74 17.19 204.58 358.41 67.14 6 41 43 4164.7

1729.59 -14.32 8.21 557.41 116.52 19 41 4 1129.6

4499.17 18.00 184.68 358.04 65.72 7 59 37 3899.2

1323.08 -16.44 351.35 356.22 120.40 20 43 36 923.1

4278.45 20.16 166.80 356.91 61.79 9 6 27

MID-COURSE EXECUTION ACCURACY

SGT 3608.9 SGR 2282.2 SG3 1605.4

RRT .954! RRF -.9999 RTF -.9516

SGB 4269.9 R23 -.2250 R13 -.9743

SGI 4229.9 SG2 583.3 THA 31.78

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 231.37 LAp -.03

RC 221.297 GL -14.40

PLANETOCENTRIC CONIC

C3 9.640 VHL 3.105

LNCH AZMTH LNCH TIME

90.00 17 51 53

90.00 5 22 18

100.00 19 12 14

100.00 6 44 38

i10.00 20 18 13

110.00 7 33 9

DIFFERENTIAL CORRECTIONS

TDE .8203 TRA -.8325 TC3 4.6269 BAU .7395

ROE .4284 RRA -.2107 RE3 3.3903 FAU .30719

FDE-3.5531 FRA 1.6054 FC-27.5867 B_P 10223

8DE .9254 BRA .8780 BC3 5.7360 FSP 3536

RAp 197.85 ECC 1.1587

INJ 2 LAT INJ 2 LONG

-10.03 20.73

13.94 197.40

-10.63 1.35

14.57 177.56

-12.28 344.71

3678.5 16.23 139.87

ORBIT DETERMINATION ACCURACY

ST 1587.9 SR 801.6 SS 2420.7

CRT .9876 CRS .9999 CST .9838

LSA 2995.5 MSA 225.7 SSA 2.2

ELi 1775.2 EL2 112.4 ALF 26.62
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CON|C

RL 147.99 LAL .00

RP 230.82 LAP -.10

RC 225.247 GL 61.77

PLANETOCENTRIC CON|C

C3 30.732 VHL S.$44 DLA

LNCH AZMTH LNCH T|NE L-I TIME

29.52 10 1 43 449?.19

150.48 19 39 42 2786.57

29.52 10 I 43 4497.19

150.48 19 59 42 2786.57

29.52 10 I 43 4497.19

150.48 19 59 42 2788,37

FLIGHT TIME 252.00 ARRIVAL DATE JUL 24 1965

DIFFERENTIAL CORRECTIONS

TOE .8316 TRA -.7170 TC3 1.6245 BAU 1.3962

ROE .0487 RRA .9031 RC3-2.9849 FAU .33293

FOE .5425 FRA 2.6993 FC3-9.3790 BSP 2340

BOE .8530 BRA 1.t531 BC3 5.3984 FSP -70

LAUNCH DATE NOV 14 1964

HELIOCENTRIC COIN l C

OISTANCE 579.546 EARTH TO MARS

LOL 51.66 VL 33.066 GAL -1.37 AZL 81.50 HCA 180.66 SMA 189.52 ECC .22039 INC 8.4621 vt 30.108

LOP 232.32 VP 21.206 GAP 1.94 AZF 98.50 TAL 352.43 TAp 173.09 RCA 147.75 APO 231.29 V2 23.827

GP -31.78 ZAL 94.16 ZAP 128.87 ET8 208.30 ZAE 149.22 ETE 261.42 ZAC 58.94 ETC 253.49 CLP 137.58

64.29 RAL 198.38 RAD 6568.2 VEL 12.333 pTH 2.22 VHP 4.659 DpA -31.38 RAP 174.72 ECC 1.5058

INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO C$T TIM |NJ 2 LAT |NJ 2 LONG

-33.62 226.96 89.72 31.40 11 16 40 3897.2 -40.33 221.92

-33.61 84.18 89.70 31.39 20 46 8 2186.6 -40.33 79.15

-33.62 226.96 89.72 31.40 11 16 40 3897.2 -40.33 221.92

-33.61 84.18 89.70 31.39 20 46 8 2186.6 -40.33 79.15

-33.62 226.96 89.72 31.40 11 16 40 3897.2 -40.33 221.92

-33.61 84.18 89.70 31.39 20 46 8 2186.6 -40.33 79.15

MID-COURSE ExECUT[C_ ACCURACY ORBIT DETERMINATIC_N ACCURACY

SGT 2633.7 8GR 3947.7 SG3 1057.5 ST 1019.9 SR 655.0 SS 818.5

RRT -.9225 RRF .9992 RTF -.9065 CRT -.4369 CRS -.9795 CST .2469

SGB 4745.6 R23 -.1575 R13 .9875 LSA 1188.0 NSA 853.0 98A 1.0

SG1 4667.1 902 859.7 THA 122.87 ELI 1075.7 EL2 558.6 ALF 158.16

ARRIVAL DATE JUL 26 1965FL|GHT TIME 254.00

DISTANCE 583.348 EARTH TO MARS

181.68 SMA 189.26 ECC .21925

352.62 TAp 174.29 RCA 147.77

166.41 ETE 252.57 ZAC 76.16

TDE -.0748 TRA-l.OO73 TC3 2.4539 BAU .6333

ROE .4212 RRA .5461 RC3-2.0366 FAU .33576

FOE 4.1433 FRA 4.9110 FC-19.6468 OSP 12289

ODE .4278 BRA 1,1460 9C3 3.2018 FS4P 5473

RL 147.99 LAL .00 LOt. 51.66 v_ 33.051 GAL -1.33 AZL 85.54 HCA

RP 230.43 LAP -.13 LOP 233.33 VP 21.228 GAp 1.60 AZP 94.46 TAL

RC 227.193 GL 41.91GP -14.28 ZAL 95.$8 ZAP 135.64 ET9 |93.59 zAE

PLANETOCENTRIC C(3_1|C

C3 14.793 VHL 3.846 DLA 49.83 RAL 172.60 RAD 6567.6 VEL 11.670 PTH 2.05 VHP 3.922 DpA -16.20

LNCH AZNTH LNCH TIN[ L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

47.12 9 6 32 4225.04 -3§.73 197.35 45.22 52.62 10 17 17 3625.0

132.88 17 28 55 2708.61 -35.72 77.82 45.21 52.61 18 14 4 2108,6

47.12 9 6 52 4223.04 -33.73 197.35 45.22 52.62 10 17 17 3625.0

132.88 17 28 33 2708.61 -3§.72 77.82 45,21 32,61 18 14 4 2108.6

47.12 9 6 32 4223.04 -35.73 197.33 45.22 32.62 10 17 17 3625.0

132.88 17 28 53 2706.61 -33.72 77.82 45.21 32.61 18 14 4 2108.6

DIFFERENTIAL C_RECTION$ MID-COURSE EXECUTION ACCURACY

SGT 2998.1SGR 2118.2 863 1717.4

RRT -.9432 RRF .9993 RTF -.9330

SGB 3670.8 R23 -.2544 R13 .9670

961 3624.4 862 381.9 THA 143.30

INC 4.4363 vl 30.108

APO 230.75 V2 23.867

ETC 233.45 CLP 137.54

RAP 184.33 ECC 1.2435

|NJ 2 LAT [NJ 2 LONG

-40.31 189.43

-40.30 69.90

-40.3| 189.43

-40.30 69.90

-40.3| 189.43

-40.30 69.90

ORgIT DETERMINATION ACCURACY

ST 709.0 8R 734,2 8S 2393.3

CRT -.6466 CR8 -.9993 CST .6166

LSA 2343.3 MSA 548.6 SSA 1.1

ELI 926.2 EL2 428.7 ALF 133.46

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL ,00

RP 230.03 LAP -.16

RC 229.120 GL 34.71

PLANETOCENTRIC C_NIC

C3 12.322 VHL 3.510

LNCH AZMTH LNCH T|NE

$5.10 9 12 27

124.90 16 37 26

55.10 9 12 27

124.90 16 37 26

55.10 9 12 27

124.90 16 37 26

FLIGHT TIME 256.00 ARR|VAL OATE JUL 28 1965

DISTANCE 587.164 EARTH TO MARS

LOL 31.66 VL 33.037 GAL -1.29 AZL 86.53 HCA 182.70 SMA 189.01 ECC .21817 INC 3.4673 vl 30.108

LOP 234.36 VP 21.252 GAP 1.26 AZP 93.47 TAL 352.79 TAp 175.49 RCA 147.78 Apo 230.25 V2 25.907

GP -9.20 ZAL 93.83 ZkP 133.55 ET$ 188.05 ZAE 170.54 ETE 236.13 ZAC 81.06 ETC 255.70 CLP 136.32

OLA 43.78 RAL 166.85 RAD 6567.5 VEL 11.563 pTH 2.02 VHp 3.763 DPA -11.53 RAp 186.40 ECC 1.Z028

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST T|M [NJ 2 LAT ]NJ 2 LONG

4113.13 -33.32 184.75 33.36 39.77 10 21 1 3513.1 -37.05 176.50

2740.88 -33.31 78.93 33,53 39,76 17 23 7 2140.9 -37.04 70.68

4113.13 -33.32 184.73 33.36 39.77 10 21 1 3513.1 -37.05 176.50

2740.88 -33.31 78.93 33.55 59.76 17 23 7 2140.9 -37.04 70.68

4113.13 -33.32 184.73 33.36 39.77 10 21 1 3513.1 -37.05 176.50

2740.88 -33.31 78.93 33.33 39.76 17 23 7 2140.9 -37.04 70.68

MID-COURSE E_ECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2942.8 SGR 1421.4 SG3 1874.9 ST 635.0 SR 456.7 SS 2254.5

RRT -.9440 RRF .9992 RTF -.9335 CRT -.6158 CRS -.9995 CST .5897

SGB 3268.1 R23 -.2999 R13 .9536 LSA 2334.3 MSk 521.0 SSA 1.9

861 3240.3 SG2 423.8 THA 135.03 ELI 730.4 EL2 322.7 ALF 150.45

DIFFERENTIAL CORRECTIONS

TOE -.0522 TRA -.9535 TC3 2.8511 9AU .5394

ROE .2409 RRA .3391 RC3-1.6104 FAU .35899

FOE 3.7246 FRA 4.8538 FC-23.2222 OSP 10907

ODE .2464 BRA 1.0120 8C3 3.2743 FSP 6073

LAUNCH DATE NOV 14 1964

HELIOCENTRIC C.CI4IC

RL 147.99 LAL .OO

RP 229.67 LAp -.20

RC 231.027 GL 31.11

PLANETOCENTRIC CONIC

C3 11.353 VHL 3.369

LNCN AZNTH LNCH TIME

59.41 9 20 4

120.39 16 8 32

39.41 9 20 4

120.39 16 8 52

39.41 9 20 4

120.59 16 8 32

DIFFERENTIAL CC_RECTIONS

TOE -.0369 TRA -.9222 TC3 2.9030 BAU .4827

ROE .178ORRA .2380 RC3-1.2991FAU .37069

FOE 3.5895 FRA 4,9634 FC-28.2663 8SP 10329

BDE .1818 BRA .9576 BC3 3.1804 FSP 6719

FLIGHT TINE 258.00 ARRIVAL DATE JUL 30 1965

DISTANCE 590.991 EARTH TO MARS

LOt. 31.66 VL 33.024 GAL -1.26 AZL 86.98 HCA 183.72 SNA 188.78 ECC .21715 INC 3.0232 V1 30.108

LOP 233.38 VP 21.277 GAP .92 A ZP 93.02 TAL 352.93 TAp 176.67 RCA 147.79 Apo 229.77 V2 23.948

GP -6.83 ZAL 95.77 ZAP 134.35 ETS 185.34 ZAE 171.33 ETE 219.14 ZAC 83.28 ETC 255.78 CLP 134.96

DLA 40.73 RAL 164.22 RAD 6367.4 VEL 11.321 pTH 2.01VHp 3.664 DpA -9.26 RAP 187.10 ECC 1.1868

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4046.59 -31.74 177.89 28.32 63.01 10 27 31 3446.6 -35.07 169.59

2773.06 -31.72 80.72 28.32 62.99 16 53 5 2173.1 -35.06 72.43

4046.39 -31.74 177.89 28.32 63.01 10 27 31 3446.6 -33.07 169.39

2773.06 -31.72 80.72 28.32 82499 16 33 3 2173.1 -33.06 72.43

404G.39 -31.74 177.89 20.32 63.01 10 27 31 3446.6 -33.07 169,59

2773.06 -31.72 80.72 28.32 62.99 16 35 3 2173.1 -35.06 72.43

NIO-COUR84E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2948.3 $GR 1092.4 SG3 1978.1 ST 626.7 5R 350.0 SS 2210.1

RRT -.9418 RRF .9983 RTF -.9307 CRT -.5851CRS -.9998 CST .5692

SG,B 3050.6 R23 -.3235 R13 .9431 LSA 2267.5 MSA 508.4 3SA 2.8

SGI 3031.0 862 343.7 THA 139.87 ELI 666.3 EL2 267.0 ALF 158.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 229.28 LAp -.23

RC 232.913 GL 28.97

PLANETOCENTRIC CONIC

C3 10.824 VHL 3.290

LNCH AZMTH LNCH TIME

62.08 9 26 7

117.92 15 50 17

62.08 9 26 7

117.92 15 50 17

62.08 9 26 7

117.92 15 50 17

FLIGHT TIME 260.00

LOL 51.66 VL

LOP 236.41 VP

GP -5.49 ZAL

DISTANCE 594.827

33.012 GAL -1.25 AZL 87.23 HCA

21.303 GAp .59 AZF 92.76 TAL

95.60 ZAp 133.29 ETS 183.76 ZAE

ARRIVAL DATE AUG ! 1965

EARTH TO MARS

164.75 SMA 188.56 ECC .21619 INC 2.7662 Vl 30.108

353.09 TAp 177.85 RCA 147.79 APO 229.32 V2 23,958

170.81ETE 206.23 ZAC 84.51ETC 255.63 CLP 133.53

DLA 38.94 RAL 162.65 RAD 6567.4 VEL 11.498 PTH 2.00 VHp

L-I TIME INJ LAT |MJ LONG INJ RT ASC INJ AZMTH INJ TIME

4001.96 -30.73 173.54 25.30 64.81 10 32 49

2798.06 -30.72 82.26 25.30 64.79 16 36 55

4001.96 -30.73 173.54 25.30 64,81 10 32 49

2798.06 -30.72 82.26 25,30 64.79 16 36 55

4001.96 -30.73 173.54 25.30 64.81 10 32 49

2798.06 -30.72 82.26 25.30 64.79 16 36 55

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0153 TRA -.8631 TC3 2.8727 BAU .4457 SGT 2735.5 SGR 902.9 663 2073.2

ROE .1439 RRA .2089 RC3-1.1103 FAU .38803 RRT -.9362 RRF .9972 RTF -.9248

FOE 3.4268 FRA 4.9569 FC-31.0345 BSP 9973 SG8 2880.6 R23 -.3430 R13 .9366

8DE .1447 BRA ,9075 BE3 3.0798 FSP 6982 961 2864.7 $62 303.1 THA 162.63

LAUNCH DATE NOV 14 1964 FLIGHT TIN( 262.00

HELIOCENTRIC CONIC DISTANCE 598.674

RL 147.99 LAL .00 LOL 51.66 VL 33.000 GAL -1.20 AZL 87.40 HCA 185.79 SMA

RP 228.89 LAp -.26 LOP 237.44 VP 21.331 GAP .27 AZP 92.59 TAt. 353.23 TAp

RC 234.778 GL 27.56 GP -4.62 ZAL 95.40 ZAp 131.88 (TS 182.73 ZAE 169.67 ETE

PLANETOCENTRIC CONIC

C3 10.480 VHL 3.237 DLA 37.78 RAL 161.58 RAD 6567.4 VEL 11.483 PTH 2.00 VHp

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH IMJ TIME

63.86 9 30 36 3970.02 -30.06 170.55 23.30 63.94 10 36 46

116.14 15 37 12 2816.86 -30.05 83.46 23.30 65.93 16 24 9

63.86 9 30 36 3970.02 -30.06 170.55 23.30 85.94 10 36 46

116.14 15 37 12 2816.86 -30.05 83.46 23.30 65.93 16 24 9

63.86 9 30 36 3970.02 -30.06 170.55 23.30 65.94 10 36 46

116.14 15 37 12 2816.86 -30.05 83.46 25.30 65.93 16 24 9

DIFFERENTIAL C_RECTIONS M|O-CoUflS( EXECUTION ACCURACY

TDE -.0019 TRA -.8502 TC3 2.7576 8AU .4096 _T 2610.2 _ 779.8 $63 2164.7

ROE .1274 RRA .1798 RC3 -.9707 FAU .40345 RRT -.9284 RRF .9949 RTF -.9166

FOE 3.3799 FRA 5.0180 FC-33.3278 BSlP 9600 _ 2724.1 R23 -.3607 R13 .9274

8DE .1274 BRA .8890 BC3 2.9234 FSP 7320 $t;1 2709.8 SG2 279.0 THA 164.33

3.581 OpA -7.86 RAp 187.32 ECC 1.t781

PO C$T TIM INJ 2 LAT INJ 2 LONG

3402.0 -33.84 165.24

2198.1 -33.83 73.96

3402.0 -33.84 165.24

2198.1 -33.83 73.96

3402.0 -33.84 165.24

2198.1 -33.83 73.96

ORBIT DETERMINATION ACCURACY

ST 596.4 SR 288.1 Ss 2123.0

CRT -.5305 CRS -.9999 CST .5300

LSA 2167.0 MSA 500.1 SSA 3.8

ELI 619.2 EL2 235.2 ALF 163.12

ARRIVAL DATE AUG 3 1965

EARTH TO MARS

188.35 ECC .21529 INC 2.6000 vl 30.108

179.01 RCA 147.B0 Apo 228.90 V2 24.029

197.68 ZAC 85.27 ETC 253.85 CLP 132.06

3.507 DpA -6.88 RAp 187.29 ECC 1.1725

PO CST TIM INJ 2 LAT INJ 2 LONG

3370.0 -33.03 162.24

2216.9 -33.02 75.16

3370.0 -33.03 162.24

2216.9 -33.02 75.16

3370.0 -33.03 162.24

2216.9 -33.02 75.16

ORBIT DETERMINATION ACCURACY

ST 573.7 SR 256.5 SS 2089.8

CRY -.4810 CRS -.9996 CST .5004

LSA 2126.0 MSA 492.0 SSA 4.9

EL1 589.0 EL2 219.0 ALF 165.87

LAUNCH DATE NOV 14 1964 FLIGHT TIME 264.00

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 228.31 LAP -.30

RC 236.623 GL 26.58

PLANETOCENTRIC CONIC

C3 10.231VHL 3.199

LNCH AZMTM LNCH TIME

65.13 9 33 51

114.87 15 27 31

65.13 9 33 51

114.87 15 27 31

65.13 9 33 51

114.87 15 27 31

DISTANCE 602.536

LOL 51.66 VL 32.989 GAL -1.17 AZL 87.51 HCA 186.82 SMA

LOP 238.48 VF 21.360 GAp -.05 AZP 92.47 TAL 353.35 TAp

GP -4.00 ZAL 95.20 ZAp 130.42 ETS |62.00 ZAE 168.23 ETE

ARRIVAL DATE AUG 5 1965

EARTH TO MARS

188.16 ECC .21444 INC 2.4863 vl 30.108

180.17 RCA 147.81APO 226.51 V2 24.070

192.15 ZAC 85.77 ETC 255.86 CLP 130.54

DLA 37.00 RAL 160.77 RAD 6567.4 VEL 11.473 PTH 1.99 VHP

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME

3946.23 -29.60 168.38 21.85 66.72 10 59 37

2830.94 -29.59 84.57 21.84 _6.70 16 14 42

3946.23 -29.60 168.38 21.85 66.72 10 39 37

2830.94 -29.59 84.37 21.84 66.70 16 14 42

3946.23 -29.60 168.38 21.85 66.72 10 39 37

2830.94 -29.59 84.37 21.84 66.70 16 14 42

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTIoN ACCURACY

TDE .0254 TRA -.8032 TC3 2.6500 BAU .3813 SGT 2474.1SGR 693.2 SG3 2253.9

RDE .1164 RRA .1602 RC3 -.8653 FAU .41806 RRT -.9190 RRF .9918 RTF -.9101

FOE 3.3924 FRA 5.1117 FC-35.3765 BSP 8849 SGB 2569.4 R23 -.3696 R13 .9204

8DE .1211 BRA .8190 BC3 2.7877 FSP 7670 SG1 2555.7 862 264.6 THA 165.40

LAUNCH DATE NOV 14 1964 FLIGHT TIME 266.00

HELIOCENTRIC CONIC 02 STANCE 606.409

RL 147.99 LAL .00 LOt. 51.66 VL 32.979 GAL -1.15 AZL 87.60 HCA 187.86 SMA

RP 228.12 LAp -.33 LOP 239.52 VP 21.590 GAP -.36 AZP 92.38 TAL 353.46 TAp

RC 238.446 GL 25.85 GP -3.55 ZAL 95.01 ZAP 128.89 ET3 181.46 ZAE 166.63 ETE

PLANETOCENTRIC CONIC

C3 10.038 VHL 3.168 DLA 36.43 RAL 160.14 RAD 6567.4 VEL 11.464 PTH 1.99 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME

66.06 9 36 16 3927.87 -29.28 166.73 20.74 67.28 10 41 44

113.94 13 20 5 2841.69 -29.28 83.08 20.73 67.26 16 7 26

66.06 9 36 16 3927.87 -29.28 166.73 20.74 67.28 10 41 44

113.94 15 20 3 2841.69 -29.26 85°08 20.73 67,26 16 7 26

66.06 9 36 16 3927.87 -29.28 166.73 20.74 67.28 10 41 44

113.94 15 20 5 2841.69 -29.26 85.08 20.73 67.26 16 7 26

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .0453 TRA -.7617 TC3 2.4854 BAU .3496 SGT 2327.7 $GR 629.3 $63 2342.6

RDE .1142 RRA .1466 RC3 -.7807 FAU .43235 RRT -.9055 RRF .9875 RTF -.9002

FDE 3.4480 FRA 5.2267 FC-37.2876 8SP 8230 8GB 2411.3 R23 -.3818 R13 .9107

BDE .1229 BRA ,7757 BC3 2.6052 FSP 8045 SGI 2397.3 SG2 259.3 THA 166.08

3.436 DpA -6.12 RAp 187.1_ ECC 1.1684

PO CST TIM INJ 2 LAT INJ 2 LONG

3346.2 -32.48 160.08

2230.9 -32.47 76.08

3546.2 -32._8 160.08

2230.9 -32.47 76.08

3346.2 -32.48 160.08

2230.9 -32.47 76.08

ORBIT OETERMINATION ACCURACY

ST 544.7 SR 238.5 SS 2083.6

CRT -.3806 CRS -.9986 CST .4229

LSA 2110.5 MSA 490.8 SSA 5.8

EL1 553.6 EL2 217.0 ALF 166.80

ARRIVAL DATE AUG 7 1965

EARTH TO MARS

167.97 ECC .21364 INC 2.4020 Vl 30.108

181.32 RCA 147.82 APO 228.13 V2 24.111

188.50 ZAC 86.10 ETC 255.90 CLF 128.97

3.372 OPA -5.49 RAp 186.82 ECC 1.1652

PC) CST TIM INJ 2 LAT INJ 2 LONG

3327.9 -32.08 158.44

2241.7 -32.07 76.79

3327.9 -32.08 158.44

2241.7 -32:07 76.79

3327.9 -32.08 158.44

2241.7 -32.07 76.79

ORBIT OETERHINATION ACCURACY

ST 522.3 SR 229.5 $5 2097.1

CRT -.2883 CRS -.9971 CST .3545

LSA 2118.1MSA 486.8 SSA 6.7

EL1 527.3 EL2 217.6 ALF 171.28
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 14 1964 FLIGHT TIME Z68.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .OO

RP 227.73 LAP -.36

RC 240.248 GL 25.30

PLANETOCENTRIC CONIC

C3 9.883 VHL 3.144

LNCH AZMTH LNCH TIME

66.77 9 38 6

113.25 15 14 14

66.77 9 58 6

113.23 15 14 14

66.77 9 38 6

113.23 15 14 14

DIFFERENTIAL CORRECTIONS

TDE .0670 TRA -.7176

ROE .1117 RRA .1356

FOE 3.4789 FRA 5,3040

DOE .1302 BRA .7303

DISTANCE 610.292 EARTH TO MARS

LOL 51.66 VL 32.989 GAL -1.13 AZL 87.66 HCA 188.91 SNA 187.80 ECC .21289 |NC 2.3357 VJ 30. JOB

LOP 240.56 VP 21.422 GAP -.66 AZP 92.31TAL 355.55 TAp 182.46 RCA 147.82 Apo 227.78 V2 24.152

GP -3.19 ZAL 94.84 ZAP 127.30 ETS 181.05 ZAE 164.95 ETE 186.01 ZAC 86.31ETC 255.92 CLP 127.37

DLA 36.01RAL 159.64 RA0 6567.4 VEL !1.457 pTH 1.99 VHp 3.311DpA -4.94 RAp 186.45 ECC 1.1626

L-[ TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3913.37 -29.03 165.46 18.65 67.70 10 43 19 5313.4 -31.79 157.16

2849.98 -29.02 85.63 19.85 67.69 16 I 44 2250.0 -31.78 77.34

3913.37 -29.03 165.46 19.85 67.70 10 43 19 5313.4 -31.79 157.16

2849.98 -29.02 85.63 19/85 67.69 16 1 44 2250.0 -51.78 _7.34

3913.37 -29.03 165.46 19.85 67.70 10 45 19 3313.4 -31.79 157.16

2869.98 -29.02 85.63 19.85 67.69 16 1 44 2250.0 -31.78 77.34

MID-COURSE EXECUTION ACCURACY c_RBIT DETERMINATION ACCURACY

TC3 2.2955 8AU .3176 SGT 2170.7 SGR 580.1 SG3 2433.8 ST 502.0 8R 223.6 SS 2094.4

RC3 -.7144 FAU .44860 RRT -.8874 RRF .9616 RTF -.8865 CRT -.1798 CRS -.9950 CST .2712

FC-39.2973 8SP 7532 SG8 2246.9 R23 -.3977 R13 .8980 LSA 2110.8 MSA 482.8 SSA 7.8

BC3 2.4041FSP 8325 SG1 2231.8 882 260.2 THA 166.47 ELi 504.0 EL2 219.1 ALF 174.35

LAUNCH DATE NOV 14 1964 FLIGHT TIME 2TO'.O0 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC OONIC D|STANCE 614.185 EARTH TO MARS

RL 147.99 LAL .00 LOL 51.66 VL 32.960 GAL -1.11 AZL 87.72 HCA 189.95 SldA 187.64 ECC .21219 INC 2.2835 vl 30.108

RP 227.34 LAP -.39 LOP 241.61 VP 21.454 GAP -.96 AZP 92.25 TAL 353.63 TAp 183.59 RCA 147.83 Apo 227.46 V2 24.193

RC 242.030 GL 24.86 GP -2.92 ZAL 94.69 ZAP 125.67 ETS 180.72 ZAJ[ 163.15 ETE 184.27 ZAC 86.45 ETC 255.94 CLP 125.72

PLANE TOCENTRIC CONIC

C3 9.753 VHL 3.123 DLA 35.68 RAL 159.22 RAD 6567.4 VEL 11.452 pTH 1,99 VHp 3.253 DpA -4.43 RAp 186.02 ECC 1.1605

LNCH AZMTH LNCH TIME L-I TIME INJ LAX ]NJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

67.32 9 39 33 3901.51 -28.85 164.42 19.14 68.03 10 44 34 3301.5 -31.56 156.13

112.68 1S 9 29 2836.60 -28.84 86.07 19.13 68.02 15 57 6 2256.6 -31.55 77.78

67.32 9 39 33 3901.51 -28.85 164.42 19.14 68.03 10 44 34 3301.5 -31.56 156.13

112.68 15 9 29 2856.60 -28.84 86.07 19.13 68.02 15 57 6 2256.6 -31.55 77.78

67.32 9 39 33 3901.51 -28.65 184,42 19.14 68.03 10 44 34 3301.5 -31.56 156.13

112.66 15 9 29 2856.60 -28.84 86.07 19.13 68.02 15 57 6 2256.6 -31.55 77.78

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0874 TRA -.6763 TC3 2.0838 BAU .2824 SGT 2005.1SGR 541.1 883 2523.1 ST 487.0 SR 222.0 88 2108.8

ROE .1113 RRA .1277 RC3 -.6561FAU ,46371 RRT -.8627 RRF .9739 RTF -.8672 CRT -.0682 CRS -.9925 CST .1829

FOE 5.5425 FRA 5.4148 FC-41.1620 BSP 6900 S_ 2076.8 R23 -.4197 R13 .8805 LSA 2122.2 MSA 479.2 8SA 8.6

BDE .1415 BRA .6882 BC3 2.1656 FSP 8667 SG1 2059.7 SGZ 266.4 THA 166.67 ELI 487.3 ELI 221.4 ALF 177.76

LAUNCH DATE NOV 14 1964 FLIGHT TIME 272.00 ARRIVAL DATE AUG 13 1965

HEL|OCENTRIC CONIC

RL 147.99 LAL .O0 LOL 51.66 VL

RP 226.95 LAP -.45 LOP 242,66 VP

RC 243.792 GL 24.51GP -2.69 ZAL

PLANETOCENTRIC CC_IC

C3 9.642 VHL 3.105

LNCM AZNTH LNCH TIME

67.78 9 4Q 44

112.22 15 5 37

67.78 9 40 44

112.22 15 5 37

67.78 9 40 44

112.22 15 5 37

DIFFERENTIAL CCRRECTIONS

TDE .1106 TRA -.6322 TC3 1.8191BAU .2472

ROE .1115 RRA .1210 RC3 -.8076 FAU .48021

FDE 3.5875 FRA 5.5019 FC-43.1169 BSP 6152

DOE .1570 BRA .6437 BC3 1.9178 FSP 8936

DISTANCE 618.088 EARTH TO MARS

32.951 GAL -1.10 AZL 87.76 HCA 191.01SMA 187.49 ECC ,21156 INC 2.2403 vl 30.108

21.466 GAP -1.26 AZP 92.20 TAL 353.70 TAp 184.70 RCA 147.83 APO 227.15 V2 24.235

94.56 ZAP 123.99 ETS 180.45 ZAE 161.31ETE 183.0! ZAC 86.54 ETC 235.98 CLP 124.04

DLA 35.42 RAL 158.89 RAD 6567.3 VEL 11.447 pTH 1.99 VHp 3.198 DpA -3.96 RAP 185.54 ECC 1.1587

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3891.69 -26.71 163.58 18.55 68.30 1D 45 35 3291.7 -31.39 155.28

2861.91 -26.70 86.43 18.54 68.29 15 53 1g 2261.9 -31.38 78.14

3891.69 -28.71 163.58 18.55 68.30 10 45 35 3291.7 -31.39 155.28

2861.91 -28.70 86.43 18.54 68.29 15 53 19 2261.9 -31.38 78.14

3891.69 -28.71 163.56 18.55 68.30 10 45 35 3291.7 -31.39 155.28

2861.91 -28.70 86.43 18.54 68.29 15 53 19 2261.9 -31.38 78.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1834.9 SGR 509.7 SG3 2615.0 ST 476.6 8R 221.9 SS 2112.2

RRT -.8302 RRF .9645 RTF -.8415 CRT .0596 CRS -.9896 CST .0773

SGB 1904.4 R23 -.4476 R13 .8575 LSA 2125.9 MSA 476.1 SSA 9.8

SGt 1884.2 SG2 276.7 THA 166.72 EL1 476.9 ELI 221.4 ALF 2.02

LAUNCH DATE NOV 14 1964 FLIGHT TIME 274.00 ARRIVAL DATE AUG 15 1965

HELIOCENTRIC CONIC

RL 147.98 LAL .00

RP 226.56 LAp -.46

RC 248.534 GL 24.23

PLANETOCENTRIC CONIC

C3 9.546 VHL 3.090

LNCH AZMTN LNCH TIME

68.15 9 41 48

111.85 15 2 23

66.15 9 41 48

111.85 15 _ 23

68.15 9 41 46

111.85 15 223

DIFFERENTIAL CCRRECTIONS

TOE .1335 TRA -.5898

ROE .1132 RRA .1164

FOE S.677D FRA 5.6426

DOE .1751BRA ,6011

DISTANCE 622.001 EARTH TO MARS

LOt. 51.66 VL 32.943 GAL -1.09 AZL 87.79 HCA 192.06 SMA 187.35 ECC .21093 INC 2.2056 Vt 30.108

LOP 243.71 VP 21.522 GAP -1.55 AZP 82.16 TAL 353.75 TAp 185.81 RCA 147.83 APO 226.87 V2 24.277

GP -2.50 ZAL 94.45 ZkP 122.28 ETS 180.23 ZAE 159.42 ETE 182.07 ZAC 86.57 ETC 255.99 CLP 122.31

OLA 35.20 RAL 158.61 RAD 6567.3 VEL 11.443 PTH 1.9_ VHp 3.147 DPA -3.51 RAp 185.01 ECC 1.1571

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) C$T TIN INJ 2 LAT INJ 2 LONG

3883.26 -28.59 162.86 18.05 68.53 10 46 30 3283.3 -31.24 154.57

2866.37 -28.58 86.73 18.05 68.51 15 50 9 2266.4 -31.23 78.44

3883.28 -28.59 162.86 18.05 68.53 10 46 30 3283.3 -31.24 154.57

2866.37 -28.58 86.73 18.05 60.51 15 50 9 2266.4 -31.23 78.44

3883.28 -28.59 162.86 18.05 68.53 10 46 30 3283.3 -31.24 154.57

2866.37 -28.58 86.73 18.05 68.51 15 50 9 2266.4 -31.23 78.44

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.5347 BAU .2085 SGT 1659.0 sr.R 483.8 883 2702.1 ST 472.6 SR 224.6 SS 2139.9

RC3 -.5612 FAU .49437 RRT -.7854 RRF .9531 RTF -.8042 CRT .1872 CRS -.9868 CST -.0329

FC-44.8356 BSP 5407 SGB 1728.1 R23 -.4864 R13 .8246 LSA 2151.4 MSA 473.6 SSA 10.8

Be3 1.6341 FSP 9292 SGl 1703.3 SG2 291.7 THA 166.70 EL1 475.0 ELI 219.5 ALF 6.47
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CD_IIC

RL 147.99 LAL .DO

RP 226.17 LAp -.49

RC 247.256 GL 23.99

PLANETOCENTRIC CONIC

C3 9.462 VHL 3.076

LNCH AZMTH LNCH TIME

68.47 9 42 43

111.53 14 59 40

68.47 9 42 43

111.53 14 59 40

68.47 9 42 43

111.53 14 59 40

FLIGHT TIME 276.00 ARRIVAL DATE AUG 17 1965

DISTANCE 625.925 EARTH TO MARS

LOL 51.66 VL 32.936 GAL -1.08 AZL 87.82 HCA 193.12 SMA 187.22 ECC .21037 INC 2.1758 vl 30.108

LOP 244.77 VP 21.558 GAP -1.83 AZF 92.12 TAL 353.79 TAp 186.91 RCA 147.83 Apo 226.60 v2 24.318

GP -2.54 ZAL 94.37 ZAP 120.52 ETS 180.05 ZAE 157.49 ETE 181.57 ZAC 86.57 ETC 256.02 CLP 120.55

DLA 35.02 RAL 158.39 RAD 6567.3 VEL 11.439 pTH 1.98 VHp 3.099 DpA -3.07 RAp 184.43 ECC 1.1557

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3876.02 -28.49 162.24 17.64 68.72 10 47 19 3276.0 -31.12 153.95

2870.16 -28.48 86.99 17.64 68.70 15 47 30 2270.2 -31.11 78;69

3876.02 -28.49 162.24 17.64 68.72 10 47 19 3276.0 -31.12 153.95

2870.16 -28.48 86.99 17.64 68.70 15 47 30 2270,2 -31.11 78.69

3876.02 -28.49 162.24 17.64 68.72 10 47 19 3276.0 -31.12 153.95

2870.16 -28.48 88.99 17.64 68.70 15 47 30 2270.2 -31.11 78.69

DIFFERENTIAL CORRECTIONS

TOE .1577 TRA -.5443 TC5 1.2270 8AU .1686

ROE .1151RRA .1122 RC3 -.5200 FAU .50912

FOE 3.7509 FRA 5.7575 FC-46.5844 8SP 4599

8DE .1952 8RA .5557 8C5 1.3327 FSP 9592

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

EL 147.99 LAL .OO LOL 51.66 VL

RP 225.78 LAp -.53 LOP 245.93 VP

RC 248.959 GL 23.78 GP -2.20 ZAL

PLANETOCENTRIC CONIC

C3 9.387 VHL 3.064

LNCH AZMTH LNCH TIME

68.76 9 43 41

111.24 14 57 20

68.76 9 43 41

111.24 14 57 20

68.76 9 43 41

111.24 14 57 20

DIFFERENTIAL C._RECTIONS

TOE .1843 TRA -.4993 TCS .9016 8AU .1283

ROE .1175 RRA .1091RC3 -.4819 FAU .52341

FDE 3.8259 FRA 5.8924 FC-48.2728 BSP 3779

BDE .2186 8RA .5111BC3 1.0223 FSP 9912

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1479.4 8GR 462.1 SGS 2788.5 ST 474.0 SR 228.0 SS 2158.3

RRT -.7234 RRF .9394 RTF -.7496 CRT .3177 CRS -.9857 CST -.1500

SGB 1549.9 R23 -.5383 RI3 .7766 LSA 2171.2 MSA 469.9 SSA 11.8

SGI 1518.4 8G2 310.8 TMA 166.70 EL1 480.9 EL2 219.0 ALF 10.84

FLIGHT TIN[ 278.00 ARRIVAL DATE AUG 19 1965

DISTANCE 629.858 EARTH TO MARS

32.929 GAL -1.07 AZL 87.85 HCA 194.18 SAdA 187.10 ECC .20984 INC 2.1505 vl 30.108

21.594 GAP -2.11 AZP 92.09 TAt. 353.82 TAp 188.00 RCA 147.84 APO 226.36 V2 24.360

94.31 ZAP 118.72 ETS 179.89 ZkAE 155.50 ETE 180.83 ZAC 86.55 ETC 256.05 CLP 118.75

DLA 34.86 RAL 198.22 RAD 6567.3 VEL 11.436 PTH 1.98 VHP 3.054 DpA -2.64 RAP 189.82 ECC 1.1545

L-I TIM( INJ LAT INJ lONG INJ RT AgC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

_e868.50 -28.41 IGl.G9 17.31 68.88 10 48 11 3269.5 -31.01 153.39

2873.59 -28.4D 87.22 17.30 68.87 IS 45 13 2273.6 -31.00 78.93

3869.50 -28.41 181.89 17.31 68.88 10 48 11 3269.5 -31.01 153.39

2873.59 -28.40 87.22 17.30 68.87 15 45 13 2273.6 -31.00 78.93

3669.$0 -28.41 161.89 17.31 88.88 10 48 11 3269.5 -31.01 159.39

2873.59 -28.40 87.22 17.30 68.87 15 45 13 2278.6 -31.00 78.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1311.2 SGR 444.2 SGS 2874.0 ST 485.4 SR 232.2 SS 2179.1

RRT -.6390 RRF .9238 RTF -.6686 CRT .4446 CRS -.9805 CST -.2683

SC_ |384.4 RZS -.6065 RIS .7045 LSA 2195.1MSA 468.S $SA 12.7

SGI 1343.5 862 334.6 THA 167,02 ELI 498.5 EL2 202.5 ALF 14.44

LAUNCH DATE NOV 14 1964 FLIGHT TIME 280.00 ARRIVAL DATE AUG 21 1965

HELIOCENYRIC CONIC

RL 147.99 LAL .DO

RP 225.36 LAP -.56

RC 250.643 GL 23.61

PLANETOCEMTRIC CONIC

C3 9.$21 VHL 3.053

L_CH AZMTH LNCH TIME

69.02 9 A4 42

110.98 14 55 18

69.02 9 44 42

110.96 14 55 18

69.02 9 44 42

110.98 14 55 18

LOL 51.66 VL 32.922 GAL

LOP 246.90 VP 21.631 GAP

GP -2.09 ZAL 94.26 ZAP 116.89 ET5

DISTANCE 633.801 EARTH TO MARS

-1.07 AZL 87.87 HCA 195.25 SMA 186.98 ECC .20936 INC 2.1287 vl 30.108

-2.38 AZP 92.05 TAL 353.83 TAp 189.07 RCA 147.84 APO 226.18 v2 24.402

179.76 ZAE 153.48 ETE 180.41 ZAC 86.50 ETC 256.09 CLP 116.91

DLA 34.72 RAL 156.09 RAO 6587.3 VEL 11.433 pTH !.98

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

3863.53 -28.33 161.18 17.03 69.04

2876.79 -28.$2 87.44 17.02 69.02

3863,$3 -28.33 161.18 17.03 69.04

2876.79 -28.32 87.44 17.02 69.02

3863.53 -28.39 161.18 17.03 69.04

2876.79 -28.32 87.44 17.02 69.02

VHp 3.012 DpA -2.21 RAp 185.17 ECC 1.1534

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

10 49 5 3263.5 -30.91 152.89

15 43 15 2276.8 -30.90 79.14

10 49 5 3263.5 -30.91 152.89

15 43 15 2276.8 -30.90 79.14

10 49 5 3263.5 -30.91 152.89

15 43 15 2276.8 -30.90 79.14

DIFFERENTIAL CORRECTIONS

TOE .2101 TRA -.4536 TC3 .5488 8AU .0878

ROE .1203 RRA .1066 RC3 -.4454 FAU .53665

FDE 3.9115 FRA 6.0348 FC-49.8466 8SP 2954

8DE .2421 8RA .4659 BCS .7029 FSP 10240

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1156.8 8GR 429.1 SG3 2955.4 ST 502.1 8R 237.4 SS 2205.5

RRT -.5103 RRF .9052 RTF -.5429 CRT .5558 CR9 -.9775 CST -.3764

SGB 1233.8 R23 -.6941 R13 .5887 LSA 2226.1MSA 465.4 SSA 13.7

861 1179.5 SG2 361.9 THA 168.15 ELI 521.9 ELZ 189.8 ALF 17.05

LAUNCH DATE NOV 14 1964 FLIGHT TIME 282.00 ARRIVAL DATE AUG 23 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .DO

RP 224.99 LAp -.59

RC 252.307 GL 23.46

PLANETOCENTRIC CONIC

C3 9.261VHL 3.043

LNCH AZMTH LNCM TIME

69.27 9 45 46

110.73 14 53 32

69.27 9 45 46

110.73 14 53 32

69.27 9 45 46

110.73 14 53 32

DISTANCE 637.754 EARTH TO MARS

LOt. 51.66 VL 32.916 GAL -1.07 AZL 87.89 HCA 198.31 SMA 186.88 ECC .20892 INC 2.1095 vl 30.108

LOP 247.97 VF 21.669 GAP -2.85 AZP 92.02 TAL 353.83 TAp 190.14 RCA 147.84 APO 225.92 v2 24.444

GP -1.98 ZAL 94.27 ZAP 115.O3 ETS 179.65 ZAE 151.41ETE 180.08 ZAC 86.42 ETC 256.15 CLP 115.O4

DIFFERENTIAL CORRECTIONS

TOE .2398 TRA -.4050 TC3 .1695 BAU .0551

RDE .1230 RRA .1043 RC3 -.4112 FAU .54970

FOE 3.9739 FRA 6.1668 FC-51.3845 BSP 2107

BDE .2695 BRA .4182 BC3 .4448 FSP 10539

DLA 34.58 RAL 156.01RAO 8567.5 VEL 11.430 pTH 1.88 VHP 2.974 DpA -1.78 RAp 182.49 ECC 1.1524

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3857.98 -28.2§ 160.72 16.81 69.17 10 50 4 3258.0 -30.82 152.42

2879.86 -28.24 87.63 16.80 69.16 15 41 32 2279.9 -30.81 79.35

3857.98 -28.25 180.72 16.81 69.17 10 50 4 3258.0 -30.82 152.42

2879.86 -28.24 87.63 16.80 69.16 15 41 32 2279.9 -30.81 79.35

3857.98 -28.25 160.72 16.81 69.17 10 50 4 3258.0 -30.82 152.42

2879.86 -28.24 87.69 16.80 69.16 15 41 32 2279.9 -30.81 79.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1035.4 SGAR 416.2 963 3033.8 ST 530.2 SR 2A2.5 SS 2221.7

RRT -.3301 RRF .8845 RTF -.3550 CRT .6584 CRS -.9741CST -.4800

SGIB 1115,9 R23 -.7912 R13 .4010 LSA 2249.5 HSA 464.3 SSA 14.6

SG1 1046.0 SG2 388.9 Tflk 171.22 ELI 556.4 EL2 173.9 ALF 18.65
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 14 1964 FLIGHT TIME 284.00 ARRIVAL OATE AUG 25 1965

HELIOCENTRIC CO_AIC

RL 147.99 LAL .00

RP 224.60 LAP -.63

RC 253,951 GL 23.32

PLANETOCENTRIC CONIC

C3 9.209 VHL 3.035

LNCH AZMTH LNCH TIME

69.50 9 47 0

110.50 14 51 56

69.50 9 47 0

110.50 14 31 56

69.50 9 47 0

119.50 14 51 56

DISTANCE 641.717 EARTH TO MARS

LOL 51.66 VL 32.910 GAL -1.07 AZL 87.91HCA 197.39 SMA 186.78 ECC .20851 INC 2.0923 vl 30.108

LOP 249.04 VP 21.708 GAP -2.91 AZP 92.00 TAL 353.81 TAp 191.20 RCA 147.84 APO 225.73 V2 24.486

GP -1.89 ZAL 94.29 ZAP 113.13 ETS 179.55 ZAE 149.51ETE 179.81 ZAC 86,34 ETC 256.17 CLP 113.14

OLA 34.45 RAL 157.96 RAD 6567.3 VEL 11.428 pTH 1.98 VHp 2.959 OpA -1.35 RAp 181.78 ECC 1.1516

L-I TIME ]NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

3852.59 -28.18 160.26 16.64 69.30 10 51 12 3252.6 -30.75 151.97

2883.03 -28.17 87.86 16.63 69.29 15 39 59 2283.0 -30.72 79.57

3852.59 -28.18 160.26 16.64 69.30 10 51 12 3252.6 -30.75 151.97

2883.03 -28.17 87.86 16.63 69.29 15 39 59 2283,0 -30.72 79.57

3852.59 -28.18 160.26 16.64 69.30 10 51 12 3252.6 -30.73 151.97

2883.03 -28.17 87.86 16.63 69.29 15 39 59 2283.0 -30.72 79.57

ORBIT DETERMINATION ACCURACY

ST 565.3 SR 247.8 SS 2232.5

CRT .7416 CRS -.9706 CST -.5671

LSA 2269.4 MSA 463.4 SSA 15.6

EL1 596.8 EL2 157.5 ALF 19.42

DIFFERENTIAL CORRECTIONS

TOE .2TOO TRA -.3558 TC3 -.2244 BAU .0542

ROE .1258 RRA .1025 RC3 -.3791FAU .56261

FOE 4.0219 FRA 6.2942 FC-32.8932 BSP 1393

8DE .2978 BRA .3702 8C3 .4405 FSP 10800

MID-COURSE ExECuTION ACCURACY

SGT 970.5 80R 405.4 8G3 3110.3

RRT -.0984 RRF .8613 RTF -.1001

SG8 1051.8 R23 -.8533 R13 .1177

SGI 971.5 SG2 403.1 THA 177.16

LAUNCH DATE NOV 14 1964 FLIGHT TINE 286.00 ARRIVAL OATE AUG 27 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 224.21 LAP -.66

RC 255.376 GL 23.20

PLANIETOCENTRIC CONIC

C3 9.161VHL 3.027

LNCH AZMTH LNCH TIME

69.74 9 48 20

110.26 14 50 31

69.74 9 48 20

110.26 14 50 31

69.74 9 48 20

110.26 14 50 31

DIFFERENTIAL CCRRECTIONS

TOE .3005 TRA -.3043

ROE .1288 RRA .1009

FDE 4.O739 FRA 6.42J?.6

BDE .3269 ERA .3206

DISTANCE 643.689 EARTH TO MARS

LOC 51.66 VL 32.903 GAL -l.0T AZL 87.92 HCA 198.46 SMA 186.70 ECC .20814 INC 2.0772 V1 30.108

LOP 250.12 VP 21.748 GAP -3.17 AZP 91.97 TAL 353.78 TAp 192.25 RCA 147.84 Apo 225.55 V2 24.527

GP -1.80 ZAL 94.34 ZAp 111.21ETS 179.46 ZAE 147.18 ETE 179.60 ZAC 86.23 ETC 256.22 CLP 111.22

OLA 34.32 RAL 157.95 RAD 6567.3 VEL 11.426 PTH 1.98 VHF 2.908 OpA -.92 RAp 181.04 ECC 1.1508

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

3847.40 -28.10 139.82 16.31 69.43 10 52 28 3247.4 -30.64 151.53

2886.23 -28.09 88.08 16.51 69.42 15 38 38 2286.2 -30.63 79.79

3847.40 -28.10 i'59.82 16.51 69.43 10 52 28 3247.4 -30.64 151.53

2886.23 -28.09 88.08 16.51 69.42 15 38 38 2286.2 -30,63 79.79

3847.40 -28.10 159.82 16.51 69.43 10 52 28 3247.4 -30.64 151.53

2886.23 -28.09 88.08 16.31 69.42 15 38 38 2286.2 -30.63 79.79

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.6434 BAU .0895 $GT 980.7 8;R 396.4 SG3 3180.1 ST 606.2 SR 253.6 SS 2246.3

RC3 -.3473 FAU .37410 RRT .1525 RRF .8354 RTF .1914 CRT .6063 CRS -.9672 CST -.6409

FC-54.2309 BSP 1173 SG8 1057.8 R23 .8098 R13 .2151 LSA 2294.4 NSA 461.3 SSA 16.5

BC3 .T311FSP 11058 8G1 982.9 8G2 390.9 THA 4.19 EL1 641.8 EL2 141.0 ALF 19,67

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 223.82 LAP -,69

RC 257.180 GL 23.09

PLANETOCENTRIC CONIC

C3 9.119 VHL 3.020

LNCH AZMTH LNCH TIME

69.97 9 49 55

110.05 14 49 11

69.97 9 49 53

110.03 14 49 11

69.97 9 49 55

110.03 14 49 11

FLIGHT TIME 288.00 ARRIVAL 0ATE AUG 29 1965

EARTH TO MARS

199.54 SMA 186.61 ECC .20781 |NC 2.0634 vl 30.108

353.74 TAp 193.28 RCA 147.83 APO 225.40 VZ 24.569

145.02 ETE 179.43 ZAC 86.12 ETC 256.27 CLP 109.27

2.880 DpA -.48 RAp 180.28 ECC 1.1501

DISTANCE 649.670

LOL 51.66 VL 32.901GAL -1.08 AZL 87.94 HCA

LOP 251.20 vP 21.788 GAP -3.43 AZP 91.94 TAL

GP -1.73 ZAL 94.42 ZAp 109.26 ETS 179.38 ZAE

OLA 34.20 RAL 157.98 RAO 6567.3 VEL 11.424 pTH 1.98 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

3842.13 -28.02 159.38 16.43 69.55 10 53 55

2889.72 -28.01 88.32 16.43 69.53 15 37 21

3842.13 -28.02 159.38 16.43 69.55 10 53 55

2889.72 -28.01 88.32 16.43 69.53 15 37 21

3842.13 -28.02 159.38 16.43 69.55 10 53 55

2889.72 -28.01 88.32 16.43 69.53 15 37 21

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3329 TRA -.2520 TC3-1.0764 BAU .1368 SGT 1075.1 8GR 388.9 SG3 3247.1

ROE .1317 RRA .O995 RC3 -.3172 FAU .58548 RRT .3§98 RRF .8072 RTF .4468

FOE 4.0942 FRA 6.5416 FC-55.5814 8SP 1731 $68 1143.3 R23 .6703 R13 .4799

BDE .3581 8RA .2710 BC3 1.1221FSP 11283 8G1 1085.4 8G2 359.5 THA 8.34

LAUNCH DATE NOV 14 1964 FLIGHT TIME 290.00

HELIC_ENTRIC CONIC DISTANCE 653.660

RL 147.99 LAL .00 LOt. 51.66 VL 32.896 GAL -1.08 AZL 87.95 HCA 200.63 SMA

RP 223.44 LAp -.72 LOP 252.28 VP 21,829 GAp -3.67 ALP 91.92 TAL 353.68 TAp

RC 258.763 GL 23.00 GP -1.65 ZAL 94.52 ZAP 197.28 ETS 179.322AE 142.84 ETE

PLANET(_ENTRIC CONIC

C3 9.082 VHL 3.014 OLA 34.07 RAL 158.04 RAD 6567.3 VEL 11.422 PTH 1.98 VHp

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG ]NJ RT ASC [NJ AZNTH INJ TIME

70.22 9 51 34 3836.95 -27.94 158.94 16.39 69.67 10 55 31

109.78 14 48 0 2893.31 -27.93 88.57 16.39 69.65 15 36 13

70.22 9 51 34 3836.95 -27.94 158.94 16.39 69.67 10 55 31

109.78 14 48 0 2893.31 -27.93 88.57 16.39 69.65 15 36 13

110.00 15 10 44 2823.98 -29.49 83.78 17.01 71.88 15 57 48

110.00 14 28 0 2954.28 -26.40 92.65 15.72 67.45 15 17 14

MID-COURSE ExECuTION ACCURACY

$GT 1238.1 8GR 383.2 SG3 3308.2

RRT .4952 RRF .7768 RTF .6326

sg8 1296.0 R23 .5057 R13 .6551

$G1 1253.6 862 328.7 THA 9.36

DIFFERENTIAL CORRECTIONs

TOE .3646 TRA -.1975 TC3-1.5268 BAU .1886

ROE .1349 RRA .0984 RC3 -.2876 FAU .59551

FOE 4.1262 FRA 6.6633 FC-56.7660 BSP 2673

BDE .3887 BRA .2207 BC3 1.5537 FSP 11488

PO CST TIN INJ 2 LAT INJ 2 LONG

3242.1 -30.54 151.09

2289.7 -30.53 80,03

3242.1 -30.54 151.09

2289.7 -30.55 80.03

3242.1 -30.54 151.09

2289.7 -30.53 80,03

ORBIT 0ETERMINATION ACCURACY

ST 655.4 SR 259.2 SS 2247.7

CRT .8601CRS -.9632 CST -.7002

LSA 2309.9 MSA 461.5 SSA 17.4

EL1 693.6 EL2 124.9 ALF 19.44

ARRIVAL DATE AUG 31 1965

EARTH TO MARS

186.54 ECC .20751 INC 2.0512 vl 30.108

194.31RCA 147.83 APO 225.25 v2 24.611

179.29 ZAC 86.00 ETC 256.33 ELF 107.29

2.855 DpA -.05 RAp 179.50 ECC 1.1495

PO CST TIN INJ 2 LAT INJ 2 LONG

5237.0 -30.44 150.65

2293.3 -30.44 80.28

3237.0 -30.44 150.65

2293.3 -30.44 80.28

2224.0 -31.68 75.25

2354.3 -29.22 84.60

ORBIT DETERMINATION ACCURACY

ST 706.9 SR 265.3 SS 2255.9

CRT .8995 CRS -.9594 CST -.7489

LSA 2334.0 NSA 459,4 SSA 18.3

EL1 747.0 EL2 109,7 ALF 19.08
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1. 1964)

LAoNCN DAlE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 223.05 LAP -.75

RC 260.326 GL 22.90

PLANETOCENTRIC CONIC

C3 9.049 VHL 3.008

LNCH AZMTH LNCH TIME

70.47 9 53 30

109.55 14 46 50

70.47 9 53 30

109.53 14 46 50

110.00 13 21 5

110.00 14 18 26

FLIGHT TIME 292.00 ARRIVAL DATE SEP 2 1965

LOL 51.66 VL

LOP 253.37 VP

GP -1.59 ZAL

DISTANCE 657.660 EARTH TO MARS

32.893 GAL -1.10 AZL 87.96 HCA 201.72 SMA 186.47 ECC .20725 INC 2.0401 vl 30.108

21.870 GAp -3.92 AZP 91.90 TAL 353.61 TAp 195.32 RCA 147.83 Apo 225.12 V2 24.653

94.65 ZAp 105.29 ETS 179.26 ZAE 140.63 ETE 179.18 ZAC 85.86 ETC 256.59 CLP 103.30

DLA 33.93 RAL 158.13 RAD 6567.3 YEL 11.421 pTH 1.98 YHp 2.834 DpA .39 RAp 178.71ECC 1.1489

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3831.54 -27.85 158.48 16.40 69.79 10 57 21 3231.5 -30.34 150.19

2897.33 -27.84 88.84 16.39 69.77 15 35 8 2297.3 -30.33 80.56

3831.54 -27.85 158.48 16.40 69.79 10 57 21 3231.5 -30.34 150.19

2897.33 -27.84 88.84 16.39 69.77 15 35 8 2297.3 -30.33 80.56

2792.82 -30.13 81.58 17.27 73.04 16 7 37 2192.8 -32.16 72.95

2984.04 -25.61 94.60 15.39 66.34 15 8 10 2384.0 -28.55 86.66

DIFFERENTIAL CORRECTIONS

TOE .3979 TRA -.1416 TC3-1.9989 BAU .2438

ROE .1380 RRA .0975 RE3 -.2580 FAU .60385

FOE 4.1361FRA 6.7848 FC-37.7710 BSP 3733

8DE .4212 BRA .1719 8C3 2.0155 FSP 11673

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1458.2 SGR 378.5 SG3 3360.4 ST 765.0 SR 271.3 SS 2256.9

RRT .5674 RRF .7439 RTF .7530 CRT .9290 CRS -.9352 CST -.7874

SG8 1506.5 R23 .3601 R13 .7650 LSA 2353.9 MSA _L_9.4 SSA 19.2

SGI 1474.6 SG2 308.2 THA 8.76 ELI 806.1 EL2 _J3.3 ALF 18.50

LAUNCH DATE NOV 14 1964 FLIGHT TIME 294.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC CC_lIC DISTANCE 661.669 EARTH TO MARS

RL 147.99 LAL .00 LOt. 51.66 VL 32.889 GAL -1.11 AZL 87.97 HCA 202.81SMA 186.42 ECC .20702 INC 2.0299 Vt 30.108

RP 222.66 LAP -.79 LOP 254.46 VP 21.912 GAP -4.15 AZP 91.87 TAL 353.32 TAp 196.33 RCA 147.82 APO 225.01 V2 24.693

RC 261.869 GL 22.82 GP -1.53 ZAL 94.01ZAP 103.29 ET$ 179.21 Z/ME 138.40 ETE 179.08 ZAC 85.73 ETC 258.43 CLP 103.29

PLANETOCENTRIC CONIC

C3 9.020 YHL 3.003 OLA 33.79 RAL 158.26 RAD 6567.3 VEL 11.420 PTH 1.98 VHP 2.816 DpA .82 RAP 177.90 ECC 1.1485

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.74 9 55 58 3825.94 -27.76 158.00 16.44 69.90 10 59 24 3225.9 -30.23 149.72

109.26 14 45 43 2901.69 -27.75 89.14 16.43 69.89 13 34 5 2301.7 -30.22 80.86

70.74 9 55 38 3825.94 -27.76 158.00 16.44 69.90 10 59 24 3225.9 -30.23 149.72

109.26 14 45 43 2901.69 -27.73 89.14 16.43 69.89 15 34 5 2301.7 -30.22 80.86

110.00 15 29 19 2768.49 -30.60 79.84 17.50 73.97 16 15 29 2168.5 -32.49 71.13

110.00 14 11 13 3007.15 -24.98 98.09 15.17 65.86 15 1 20 2407.1 -28.01 88.24

D1FFERENTI AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4324 TRA-.0828 TC3-2.4788 BAU .3002 S4;T 1712.6 SGR 374.7 8G3 3409.1 8T 828.0 SR 276.8 $8 2240.4

RDE .1409 RRA .0963 RC3 -.2302 FAU .61247 RRT .6006 RRF .7089 RTF .8291 CRT .9512 CRS -.9802 CST -.8177

FDE 4.1041FRA 6.8722 FC-58.7817 BSP 4889 SGB 17§3.Z R23 .2444 R13 .8351 LSA 2360.0 MSA 480.4 SSA 20.1

BDE .4547 BRA .1271 8C3 2.4893 FSP 11787 STet 1727.8 $G2 297.0 THA 7.72 ELI 869.3 EL2 81.4 ALF 17.61

LAUNCH DATE NOV 14 1964 FLIGHT TIME 296.00 ARRIVAL DATE SEP 6 1985

HELIOCENTRIC CONIC DISTANCE 665.685 EARTH TO MARS

RL 147.99 LAL .00 LOL 51.66 VL 32.886 GAL -1.13 AZL 87.98 MCA 203.90 SMA 186.36 ECC .20882 INC 2.0207 vl 30.108

RP 222.28 LAP -.82 LOP 255.55 VP 21.$33 GAP -4.39 AZP 91.85 TAL S§3.42 TAp 197.32 RCA 147.82 Apo 224.91 V2 24.737

RE 263.392 GL 22.74 GP -1.47 ZAL 94.99 ZAp 101.28 ETS 179.17 ZAE 136.16 ETE 179.01 ZAC 83.58 ETC 256.32 CLP 101.28

PLANETOCENTRIC CONIC

E3 8.996 VHL 2.999 DLA 33.65 RAL 138.43 RAD 6567.3 VEL 11.419 PTH 1.98 VHp 2.801DpA 1.25

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM

71.02 9 58 1 3820.14 -27.65 157.51 16.51 70.02 11 1 41 3220.1

108.98 14 44 39 2906.43 -27.64 89.47 16.51 70.01 15 $3 6 2306.4

71.02 9 58 1 3820.14 -27.65 157.31 16.51 70.02 11 1 41 3220.1

108.98 14 44 39 2906.43 -27.64 89,47 16.31 70.01 15 33 6 2506.4

110.00 15 36 48 2747.20 -30.99 78.30 17.73 74.80 16 22 30 2147.2

110.00 14 5 7 3027.37 -24.41 97.39 13.03 63.29 14 55 35 2427.4

RAP 177.09 ECC 1.1480

INJ 2 LAT IMJ 2 LONG

-30.11 149.28

-30.11 81.19

-30.11 149.28

-30.11 81.19

-32.76 69.33

-27.53 89.61

DIFFERENTIAL CORRECTIONS

TDE .4648 TRA -.0245 TC3-2.9864 BAU .3600

ROE .1444 RRA .0963 RC3 -.2002 FAU .61652

FDE 4.1258 FRA 7.0290 FC-59.5148 8SP 6015

80[ .4867 BRA .0993 BE5 2.9931FSP 12007

LAUNCH DATE NOV 14 1964

HELIO(ENTRIC CON|C

RL 147.99 LAL .00 LOt. 51.86 YL

RP 221.89 LAp -.85 LOP 236.65 VP

RE 264.895 GL 22.66 GP -1.42 ZAL

PLANETOCENTR|C COE_IC

C3 8.975 VHL 2.996

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

71.32 10 0 37 5814.07 -27.54

108,68 14 45 55 2911.60 -27._5

71.32 10 0 37 3814.07 -27.54

108.68 14 43 33 2911.60 -27.53

110.00 13 45 36 2727.$8 -31.55

110.00 13 39 47 3045.81 -23.88

DIFFERENTIAL CORRECTIONS

TDE .4987 TRA .0876 TC3-3.4867 BAU .4189

ROE .1472 RRA .0954 RE5 -.1741FAU .62559

FDE 4.0467 FRA 7.0870 FC-60.1356 BSP 7214

8DE .5199 BRA .1026 BE3 3.4910 FSP 12022

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2000.1 SGR 573.2 8G3 5443.5 ST 88g.8 8R 283.6 SS 2253.1

RRT .5995 RRF .6730 RTF .8760 CRT .9666 CRS -.9460 CST -.8419

SGB 2034.6 R25 .1698 R13 .8790 LSA 2395.1 MSA 460.1 sgk 21.0

SG1 2012.g SG2 298.8 THA 6.52 ELI 931.2 EL2 69.4 ALF 17.23

FLIGHT TIME 298.00 ARRIVAL DATE SEP 8 1965

DISTANCE 669.712 EARTH TO MARS

32.885 GAL -1.14 AZL 87.99 HCA 205.00 SMA 186.32 ECC .20663 INC 2.0120 vt 30.108

21.998 GAP -4.62 AZP 91.82 TAL 355.31 TAP 198.31 RCA 147.81 APO 224.82 V2 24.779

93.20 ZAP 99.23 ETS 179.15 ZAE 155.91 ETE 178.93 ZAC 85.44 ETC 256.59 CLp 99.26

DLA 33.49 RAL 158.62 RAD 6567.5 VEL 11.418 PTH

INJ LONG INJ RT ASC INJ AZMTH _NJ TIME

157.00 16.62 70.14 11 4 11

89.82 16.62 70.13 15 32 7

157.00 16.62 70.14 11 4 11

89.82 16.62 70.13 15 52 7

76.89 17.96 75.57 16 29 4

98.56 14.93 64.78 14 50 53

MID-COURSE ExECuTION ACCURACY

SGT 2298.! 8GR 371.5 SG3 3480.0

RRT .$918 RRF .6345 flTF .9081

SG8 2327.8 R25 .1091 R15 .g095

SG1 2308.8 $G2 298.1THA 5.56

1.98 VHP 2.790 DPA 1.69 RAp 176.27 ECC 1.1477

PC) CST TIM INJ 2 LAT INJ 2 LONG

5214.1 -29.99 148.72

2311.6 -29.98 81.55

3214.1 -29.99 148.72

2511.6 -29.98 81.55

2127.9 -32.99 68.06

2445.8 -27.07 90.85

OROIT DETERMINATION ACCURACY

ST 956.1 SR 289.0 SS 2220.3

CRT .9782 CRS -.9397 CST -.8601

LSA 2590.3 MSA 462.3 SSA 21.8

EL1 997.2 EL2 37.6 ALF 16.53
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH CkT[ NOV 14 1964 FLIGHT TIME 3OO.OO ARRIVAL DATE SEP 10 1965

HELIOCENTRIC CONIC DISTANCE 675.747

RL 147.99 LAL .00 LOL 51m66 VL 52.881GAL "1.17 AZL 88.00 HCA

RP 221.51 LAP -.88 LO_ 257.75 VP 22.041 GAp -4.84 AZP 91.80 TAL

RC 266.3?9 GL 22.59 GP -1.37 ZAL 95.44 ZAP 97.23 ET8 179.09 ZAE

PLANETOCENTRIC CONIC

C3 8.957 VHL 2.993 DLA 33.33 RAL 158.84 RAD 6567.3 VEL 11.417 PTH

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME

71.64 10 3 31 3807.54 -27.42 156.44 16.77 70.27 11 6 58

108.36 14 42 29 2917.40 -27.41 90.22 16.77 70.25 15 31 6

71.64 10 3 31 3807.54 -27.42 156.44 16.77 70.27 11 6 58

IO8.36 14 42 29 2917.40 -27.41 90.22 16.77 70.25 15 31 6

110.00 15 50 15 2709.64 -31.63 75.56 18.22 76.31 16 35 25

110.00 13 54 55 3063.29 -23.36 99.66 14.89 64.31 14 45 59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .5319 TRA .1018 TC3-4.0023 BAU .4796 SGT 2613.8 $GR 371.4 963 3503.4

ROE .1503 RRA .0950 RC3 -.1469 FAU .62681 RRT .5711RRF .5956 RTF .9294

FOE 3.9928 FRA 7,1810 FC-60.3822 BSP 8449 _ 2639.8 R23 .0701 R13 .9301

BDE .5528 BRA .1392 BC3 4.0050 FSP 12089 SGI 2822.3 SG2 303.8 THA 4.70

EARTH TO MARS

206.11SMA 186.28 ECC .20652 INC 2.0042 vl 30.108

353.18 TAp 199.28 RCA 147.81Apo 224.74 V2 24.820

131.66 ETE 178.90 ZAC 85.29 ETC 256.67 CLP 97.23

1.98 VHp 2.782 DpA 2.11 RAp 175.45 ECC 1.1474

PO CST TIM INJ 2 LAT INJ 2 LOflJ;

3207.5 -29.86 148.17

2317.4 -29.85 81.95

3207.5 -29.86 148.17

2317.4 -29.85 81.95

2109.6 -33.19 66.68

2463.3 -26.62 92.01

ORBIT DETERMINATION ACCURACY

ST 1023.3 SR 295.0 98 2202.8

CRT .9862 CRS -.9337 CST -.8753

LSA 2402.2 MgA 463.9 SSA 22.6

ELI 1063.9 EL2 47.0 ALF 15.91

LAUNCH DATE NOV 14 1964 FLIGHT TIME 302.00 ARRIVAL DATE SEP 12 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 221.13 LAp -.91

RC 267.844 GL 22.52

PLANETOCENTRIC CONIC

C3 8.944 VHL 2.991

LNCH AZNTH LNCH TIME

71.98 10 6 41

108.02 14 41 21

71.98 10 6 41

108.02 14 41 21

!10.00 15 56 47

!10.00 13 50 26

DIFFERENTIAL C.ORRECT|ON9

T0E .5633 TRA .1871

RDE .1535 RRA .0948

FOE 3.9259 FRA 7.2680

BDE .5838 8RA .1921

DISTANCE 677.790 EARTH TO MARS

LOL 51.66 VL 32.879 GAL -1.19 AZL 88.00 HCA 207.21 SMA 186.24 ECC .20641 INC 1.9968 vl 30.108

LOP 258.86 VP 22.085 GAP -5.06 AZP 91.78 TAL 353.03 TAp 200.25 RCA 147.80 Apo 224.68 V2 24.862

GP -1.32 ZAL 95.71 ZAP 95.21ETS 179.07 ZAE 129.40 ETE 178.86 ZAC 85.14 ETC 256.75 CLP 95.21

DLA 33.16 RAL 159.10 RAD 6567.3 VEL 11.416 PTH 1.98 VHp 2.778 DpA 2.54 RAp 174.63 ECC 1.1472

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3800.62 -27.30 155.86 16.95 70.40 11 10 2 3200.6 -29.71 147.59

2923.73 -27.29 90.66 16.95 70.38 15 30 5 2323.7 -29.70 82.40

$800.62 -27.30 155.86 16.95 70.40 11 10 2 3200.6 -29.71 147.59

2923.73 -27.29 90.66 16.95 70.38 15 30 5 2323.7 -29.70 82.40

2692.20 -31.90 74.27 18.50 77.02 16 41 39 2092.2 -33.36 65.35

3080.15 -22.88 100.71 14.89 63.87 14 41 46 2480.2 -26.18 93.13

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-4.5279 BAU .5416 SGT 2940.3 8GR 372.3 SG3 3518.6 ST 1088.4 SR 301.1 SS 2182.o

RC3 -.1200 FAU .62876 RRT .5432 RRF .5561RTF .9443 CRT .9915 CRS -.9271CST -.8871

FC-60.8634 8SP 9671 SG8 2983.8 R23 .0445 R13 .9446 LSA 2412.3 MSA 465.4 SSA 23.4

8C3 4.5295 FSP 12135 $61 2947.4 SG2 311.9 THA 3.98 EL1 1128.6 [L2 37.8 ALF 15.36

LAUNCH DATE NOV 14 1964 FLIGHT TIME 304.00 ARRIVAL DATE SEP 14 1965

HELIOCENTRIC CONIC DISTANCE 681.842

RL 147.99 LAL .00 LOL 51.66 VL 52.877 GAL -1.22 AZL 88.01HCA

RP 220.75 LAP -.94 LOP 259.97 VP 22.129 GAP -5.28 AZP 91.75 TAL

RC 269.292 GL 22,45 GP -1.28 ZAL 96.01 ZAP 93.19 ETS 179.04 ZAE

PLANETOCENTRIC CONIC

C3 8.934 VHL 2.989 DLA 32.98 RAL 159.39 RAO 6567.3 VEL 11.416 PTH 1.98 VHp 2.777 DpA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC %NJ AZMTH INJ TIME

72.34 10 10 9 3793.24 -27.16 155.23 17.16 70.53 11 13 22

107.66 14 40 11 2930.68 -27.15 91.14 17.16 70.52 15 29 1

72.34 10 10 9 3793.24 -27.16 155.23 17.16 70.53 11 13 22

107.66 14 40 11 2930.68 -27.15 91.14 17.16 70.52 15 29 1

110.00 16 3 16 2675.29 -32.16 73.02 18.80 77.72 16 47 51

110.00 13 46 14 3096.63 -22.36 101.73 14.92 63.45 14 37 51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .5938 TRA .2345 TC3-5.0595 8AU .6044 $GT 3275.7 9GR 374.2 SG3 3524.4

RDE .1567 RRA .0945 RE3 -.0936 FAU .62914 RRT .5115 RRF .5161RTF .9550

FDE 3.8457 FRA 7.3598 FC-60.9678 BSP 10914 $GB 3297.0 R23 .0266 R13 .9552

8DE .6141BRA .2529 BC3 5.0603 FSP 12128 SG1 3281.4 SG2 321.0 THA 3.38

EARTH TO MARS

208.32 SMA 186.21ECC .20633 INC 1.9900 vl 30.108

352.88 TAp 201.20 RCA 147.79 APO 224.63 V2 24.903

127.15 ETE 178.83 ZAC 85.00 ETC 256.83 CLP 93.19

2.95 RAp 173.83 ECC 1.1470

PO CST TIN INJ 2 LAT INJ 2 LONG

3193.2 -29.56 146.97

2350.7 -29.55 82.88

3193.2 -29.56 146.97

2330.7 -29.55 82.88

2075.3 -33.51 64.05

2496.6 -25.74 94.21

ORBIT DETERNINATION ACCURACY

ST 1153.2 SR 307.3 SS 2157.2

CRT .9947 CRS -.9201CST -.8968

LSA 2420.6 MSA 466.7 SSA 24.2

EL1 1193.0 EL2 30.5 ALF 14.85

LAUNCH DATE NOV 14 1964 FLIGHT TIME 306.00 ARRIVAL DATE SEP 16 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00 LOt. 51.66 VL

RP 220.37 LAP -.97 LOP 261.09 Vp

RC 270.721GL 22.38 GP -1.23 ZAL

PLANE TOCENTRIC CONIC

C3 8.927 VHL 2.988

LNCH AZMTH LNCM TIME

72.74 10 13 58

107.26 14 38 54

72.74 10 13 58

107.26 14 38 54

110.00 16 9 45

110.00 13 42 17

DIFFERENTIAL CORRECTIONS

TDE .6238 TRA .3051 TC3-5.5911 8AU .6673

ROE .1599 RRA .0944 RC3 -.0676 FAU .62770

FDE 3.7540 FRA 7.4100 FC-60.8729 BSP 12184

BCE .6440 BRA .3194 BC3 5.5915 FSp 12104

DISTANCE 685.902

32.876 GAL -1.25 AZL 88.02 HCA

22.173 GAP -5.49 AZP 91.73 TAL

96.33 ZAp 91.18 ET9 179.02 ZAE

EARTH TO MARS

209.44 SMA 186.19 ECC .20629 INC 1.9837 vl 30.108

352.70 TAp 202.14 RCA 147.78 APO 224.60 V2 24.945

124.91ETE 178.81 ZAC 84.85 ETC 256.91CLP 91.18

OLA 32.79 RAL 159.70 RAD 6567.3 VEL 11.416 pTH 1.98 VHp 2.779 OpA 3.36 RAp 173.03 ECC 1.1469

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAX INJ 2 LONG

3785.23 -27.01 154.56 17.41 70.67 11 17 3 3185.2 -29.39 146.31

2938.41 -27.00 91.68 17.41 70.65 15 27 52 2338.4 -29.38 83.43

3785.23 -27.01 154.56 17.41 70.67 11 17 3 3185.2 -29.39 146.31

2938.41 -27.00 91.68 17.41 70.65 15 27 52 2338.4 -29.38 83.43

2658.77 -32.39 71.79 19.12 78.42 16 54 3 2058.8 -33.64 62.78

3112.87 -21.87 102.73 15.00 63.05 14 34 10 2512.9 -25.30 95.26

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3616.4 SGR 376.9 SG3 3520.9 ST 1218.4 SR 313.4 SS 2130.2

RRT .4781RRF .4764 RTF .9629 CRT .9963 CRS -.9122 CST -.9046

SG8 3635.9 R23 .0139 R13 .9630 LSA 2429.0 MSA 468.7 SSA 24.9

SG1 3620.9 SG2 330.6 THA 2.88 ELI 1257.8 EL2 26.0 ALF 14.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !o 1964)

LAUNCH OATE NOV 14 1964 FLIGHT TIME 308.00 ARRIVAL DATE SEp 18 1965

HEL|OCENTRIC CONIC DISTANCE 689.969 EARTH TO MARS

RL 147.99 LAL .00 LOL 51.66 VL 32.875 GAL -1.28 AZL 88.02 HCA 210.56 SMA 186.17 ECC .20626 INC 1.9777 Vl 30.108

RP 220.00 LAP -1.01 LOP 262°20 Vp 22.218 GAP -5.70 AZP 91.70 TAL 352.52 TAp 203.07 RCA 147.77 APO 224.57 V2 24.986

RC 272.134 GL 22.31 GP -1.19 ZAL 96.68 ZAP 89.19 ETS 179.00 ZAE 122.68 ETE 178.79 ZAC 84.71ETC 256.99 CLP 89.19

PLANETOCENTRIC CONIC

C3 8.924 VHL 2.987 DLA 32.58 RAL 160.03 RAO 6367.3 VEL 11.416 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

73.17 10 18 T 3776.56 -26.85 155.83 17.69 70.81 11 21 4

106.83 14 37 30 2946.93 -26.84 92.27 17.69 70.79 15 26 37

73.1T 10 18 7 3776.56 -28.85 135.83 17.69 70.81 11 21 4

106.83 14 37 30 2946.95 -26.84 92.27 17.69 70.79 15 26 37

110.00 16 16 17 2642.46 -32.60 70.56 18.47 79.11 17 0 19

110.00 13 38 31 3129.05 -21.36 103.72 15.11 62.66 14 30 40

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8530 TRA .5783 TC3-6.1213 BAU .7304 SGT 3960.7 $GR 381.3 SG3 3505.8

ROE .1634 RRA .0947 RC] -.0411FAU .62272 RRT .4424 RRF .4396 RTF .9684

FOE 3.8942 FRA T.3267 FC-60.4094 BSP 13474 S_ 3979.0 R2] .0089 RI] .9685

BOE .6731 8RA .3900 BC] 6.1217 FSP 12156 8G1 3964.3 8G2 341.6 THA 2.46

1.98 VHP 2.784 DpA 3.75 RAp 172.23 ECC 1.1469

PO CST TIM INJ Z LAT INJ 2 LONG

3176.6 -29.21 145.59

2347.0 -29.21 84.03

3176.6 -29.21 145.39

2347.0 -29.21 84.03

2042.5 -33.76 61.52

2529.1 -24.85 96.30

O_BIT DETERMINATION ACCURACY

ST 1283.5 SR 320.0 SS 2121.6

CRT .9963 CRS -.9048 CST -.9117

LSA 2455.4 MSk 670.1 5SA 25.7

EL1 1322.5 EL2 25.8 ALF 13.96

LAUNCH DATE NOV 14 1964 FLIGHT TIME 510.00 ARRIVAL DATE SEP ZO 1965

HELIOCENTRIC CC_IIC

RL 147.99 LAL .00 LOi. 31.66 VL

RP 219.62 LAp -1.04 LOP 265.35 Vp

RE 273.529 GL 22.25 GP -1.15 ZAL

PLANETOCENTRIC CONIC

CS 8.923 VHL 2.987

LNCH AZMTH LNCH TIME

73.6Z 10 22 36

106.38 14 36 0

T3.62 10 22 56

106.]8 14 36 0

110.00 16 22 31

110.00 13 34 36

DIFFERENTIAL CORRECTIONS

TDE .6784 TRA .4319 TC3-6.6326 BAU .7938

ROE .1663 RRA .0946 RC] -.0172 FAU .62004

FOE 3.5412 FRA 7.5436 FC-60.1449 BSP 14705

BDE .6985 BRA .4617 BC3 6.68Z6 FSP 12024

DISTANCE 694.046 EARTH TO MARS

32.874 GAL -1.31 AZL 88.05 HCA 211.68 SMA 186.16 ECC .20627 INC 1.9721 vl 30.108

22¢263 GAp -5.90 ALP 91.68 TAL 352.32 TAP 204.00 RCA 147.76 APO 224.56 v2 25.027

97.06 ZAp 87.21ETS 178.98 zAE 120.46 ETE 178.78 ZAC 84.57 ETC 257.08 CLP 87.21

OLA 32.37 RAL 160.42 RAD 6367.3 VEL 11.416 PTH 1.98 VHP 2.795 DpA 4.14 RAP 171.48 ECC 1.1469

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3767.29 -26.68 153.05 18.00 70.95 11 25 23 3t67.3 -29.03 144.82

2956.26 -26.67 92.91 18.00 70.94 15 23 17 2356.3 -29.02 84.68

3761.29 -26.68 15].03 18.00 70.93 11 2_ 23 3167.3 -29.03 144.82

2956.26 -26.67 92.91 18.00 70.94 15 23 17 2356.3 -29.02 84.68

2626.41 -32.80 69.35 19.84 79.80 17 6 37 2026.4 -33.86 60.28

3143.14 -20.86 104.69 15.23 62.28 14 27 21 2545.1 -24,40 97.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4306.4 8GR 385.0 SG3 3489.3 ST 1342.2 SR 325.8 SS 2071.3

RRT .4091RRF .3999 RTF .9732 CRT .9956 CRS -.8941CST -.9153

8_B 4323.6 R23 .0000 R13 .9732 LSA 2443.8 MSA 474,2 SSA 26,3

SG1 4309.3 $GZ 351.3 THA 2.10 ELi 1380.9 EL2 29.7 ALF 13.59

LAUNCH DATE NOV 14 1964 FLIGHT TIME 312.00 ARRIVAL DATE SEF 22 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 219.25 LAp -1.07

RE 274.906 GL 22.18

PLAMETOCEMTRIC CONIC

C3 8.929 VHL 2.988

LNCH AZMTH LNCH TIME

74.12 10 27 30

105.88 14 34 20

74.12 10 27 30

105.88 14 34 20

110.00 18 29 29

110.00 13 31 30

DIFFERENT] AL CORRECTIONS

TOE .7019 TRA .5281 TC3-7.1793 BAU .8570

ROE .1697 RRA .0947 RC3 .0064 FAU .61559

FOE 3.3937 FRA 7.5672 FC-59.6841 88P 15939

BDE .7221 BRA .5365 BE3 7.1793 FSp 11884

DISTANCE 698.131 EARTH TO MARS

LOL 51.68 VL 32.874 GAL -1.35 AZL 88.03 HCA 212.80 SNA 186.15 ECC .20631 INC 1.9667 vl 50.108

LOP 264.45 Vp 22.308 GAP -6.10 AZP 91.65 TAL 352.10 TAp 204.91RCA 147.75 APO 224.55 V2 25.067

GP -1.12 ZAL 97.47 ZAp 85.26 ETS 178.97 ZAE 118.26 ETE 178.78 ZAC 84.44 ETC Z57.16 CLP 85.26

DLA 32.14 RAL 160.83 RAD 6567.3 VEL 11.416 PTH 1.98 VHP 2.804 DpA 4.51 RAp 170.74 ECC 1.1470

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3757.16 -26.50 152.21 18.34 71.11 11 30 7 3157.2 -28.85 143.98

2966.58 -26.49 93.63 18,34 71.09 15 23 46 2366.6 -28.82 85.41

3757.16 -26.50 152.21 18.34 71.11 11 30 7 3157.2 -28.83 143.98

2966.58 -26.49 93.63 18.34 71.09 15 23 46 2366.6 -28.82 85,41

2610.47 -32.99 68.15 20.23 80.49 17 13 0 2010.5 -33.95 59.04

3161.26 -20.34 105.66 15.43 61.92 14 24 12 2561.3 -23.94 98.36

MID-CouRSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

SGT 4653.0 5GR 389.8 $03 3465.0 ST 1398.7 5R 331.7 SS 2025.8

RRT .3739 RRF .3619 RTF .9769 CRT .9936 CRS -.8826 CST -.9182

SGB 4669.3 R23 -.0060 R13 .9769 LSA 2437.5 MSA 478.0 SSA 27.0

SGt 4655.3 SG2 361.3 THA 1.80 ELI 1437.0 EL2 36.5 ALF 13.27

LAUNCH DATE NOV 14 1964 FLIGHT TIME 314.00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC CONIC DISTANCE 702.224 EARTH TO MARS

RL 147.99 LAL .00 LOL 51.66 VL 32.873 GAL -1.39 AZL 88.04 HCA 213.93 SMA 186.15 ECC .20637 INC 1,9618 vl 30.108

RP 218.89 LAp -1.10 LOP 265.38 VP 22.354 GAp -6.30 AZP 91.63 TAL 351.87 TAp 205.81RCA 147.73 APO 224.56 V2 25.108

RC 276.266 GL 22.11GP -1.08 ZAL 97.90 ZAp 83.33 ETS 178.96 ZAE 116.08 ETE 178.77 ZAC 84.31ETC 257.25 CLP 83.35

PLANETOCENTRIC CO_IIC

C3 8.938 VHL 2.990 DLA 31.90 RAL 161.26 RAD 6567.3 VEL 11.416 pTH 1.98 VHP 2.819 DpA 4.87 RAp 170.02 ECC 1,1471

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.65 10 32 49 3746.09 -Z6.30 151.29 18.71 71.26 11 35 15 3146.1 -28.61 143.08

105.33 14 32 26 2978.00 -26.29 94.43 18.71 71.25 15 22 4 2378.0 -28,61 86.21

74.65 10 32 49 3746.09 -26.30 151.29 18.71 71.26 11 35 15 3146.1 -28.61 143.08

105.35 14 52 26 2978.00 -26.29 94.43 18.71 71.25 15 22 4 2378.0 -28.61 86.21

110.00 16 36 13 2594.60 -33.16 66.94 20.63 81.19 17 19 28 1994.6 -34.02 57.81

110.00 13 Z8 12 3177.48 -19.82 106.63 15.64 61.56 14 21 10 2577.5 -23.46 99,58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DE TERMINATION ACCURACY

TOE .T232 TRA .6064 TC3-7.7010 8AU .9202 SGT 49gg.7 SC_ 395.1SG3 _430.9 ST 1452.3 _R 337.7 $5 1979.6

ROE .1730 RRA .0949 RC3 .0296 FAU .60917 RRT .3399 RRF .3253 RTF .9797 CRT .9907 CRS -.8698 CST -.9201

FOE 3.2390 FRA 7.5888 FC-59.0074 BSP 17165 8G8 5015.3 R23 -.0101 R13 .9797 LSA 2430.7 MSA 482.7 SSA 27.6

BDE .7437 8RA .6138 BE3 7.7011FSp 11732 SGI 5001.5 8G2 371.5 THA 1.55 EL1 1490.4 EL2 44.8 ALF 12.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 14 1964 FLIGHT TIME 316.00 ARRIVAL DATE SEP 26 1985

HELIOCENTRIC CC_IC DISTANCE 706.324

RL 147,99 LAL ,00 LOL 51,66 VL 32,874 GAL -1.43 AZL 88.04 HCA 215.07 SMA

RP 218,52 LAP -1.12 LOP 268.71 VP 22.399 GAP -6.49 AZP 91.60 TAL 351.83 TAp

RC 277.609 GL 22.03 GP -1.04 ZAL 98.36 ZAP 81.43 ETS 178.95 ZAE 113.93 ETE

PLANETOCENTRIC CONIC

C3 8.950 VHL 2.992 DLA 31.63 RAL 161.71 RAD 6367.3 VEL 11.417 PTH

LNCH AZMTH LMCH TIME L-I TIME ]NJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME

?5.23 lO 38 36 3733.95 -28.10 150.30 19.11 71.42 11 40 50

104.77 14 30 18 2990.66 -26.09 95.3I 19.11 71.41 15 20 9

?5.23 10 58 36 3733.95 -28.10 150.30 19.11 71.42 11 40 50

104.77 14 30 18 2990.66 -26.09 95.31 19.11 71.41 15 20 9

110.00 16 43 2 2578.78 -33.32 65.73 21.08 81.89 17 26 1

110.00 13 25 2 3193.82 -19.29 107.80 15.88 61.22 14 18 16

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .7429 TRA .6881 TC3-8.2109 BAU .9824 9GT 5343.8 SGR 401,3 863 3389.3

ROE .1784 RRA .0952 RC3 .0522 FAU .60110 RRT .3073 RRF .2911RTF .9820

FDE 3.0906 FRA 7.6138 FC-58.1477 BSP 18400 s&B 5358.8 R23 -.D121 RI3 .982D

8DE .7636 BRA .6947 BC3 8.2111FSP 11577 SGt 5345.2 SG2 381.7 THA 1.33

EARTH TO MARS

186.15 ECC .20646 INC 1.9571 vl 30.108

206.70 RCA 147.72 APO 224.58 V2 25.148

178.78 ZAC 84.19 ETC 257.33 CLP 81.42

1.98 VHp 2.836 DpA 5.22 RAP 169.33 ECC 1.1473

PO CST TIM INJ 2 LAT INJ 2 LONG

3133.9 -28.39 142.09

2390.7 -28.38 87.11

3133.9 -28.39 142,09

2390.7 -28.38 87.11

1978.8 -34.08 56.57

2593.8 -22.98 100.40

ORBIT DETERMINATION ACCURACY

ST 1504.0 SR 343.9 SS 1938.0

CRT .9868 CRS -.8564 CST -.9218

L$A 2428.8 MSA 486.8 SSA 28.1

EL1 1541.8 EL2 54.3 ALF 12.73

LAUNCH DATE NOV 14 1964 FLIGHT TIME 318.00 ARRIVAL DATE SEP 28 1963

HELIOCENTR|C C_IC DISTANCE 710.432 EARTH TO MARS

RL 147.99 LAL .DO LOL 51,66 VL 32.874 GAL -1.47 AZL 88.05 t.iCA 216.21 SMA 186.15 ECC .20658 INC 1.9526 vl 30.108

RP 218.16 LAP -1.15 LOP 267.85 VP 22.445 GAP -6.$8 AZP 91.58 TAt. 351.37 TAP 207.57 RCA 147.70 APO 224.61 V2 25.188

RC 278.933 GL 21.98 GP -1.01 ZAL 98.85 ZAP 79.55 ETS 1T8.94 2AJE 111.80 ETE 178.78 ZAC 84.07 ETC 257.42 CLP 79.33

PLANETOCENTRIC CONIC

CS 8.966 VHL 2.994 DLA 31.39 RAL 162.20 RAD 6567.3 VEL 11.417 PTH 1.98 VHP 2.857 DpA 5.55 RAp 168.67 ECC 1.1476

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.86 10 44 55 3720.53 -25.88 149.20 19.54 71.59 11 48 55 3120.5 -28.15 141.00

104.14 14 27 51 3004.76 -25.87 96.30 19.54 71.58 15 17 56 2404.8 -28.14 88.10

75.86 10 44 53 3720.53 -25.88 149.20 19.54 71.59 11 46 55 3120.5 -28.15 141.00

104.14 14 17 51 3004.78 -25.87 96.30 19.54 71.58 15 17 56 2404.8 -28,14 88.10

110.00 16 49 58 2562.98 -33.47 64.52 21.54 82.59 17 32 41 1963.0 -34.13 55.34

110.00 13 21 58 3210.31 -18.75 108.57 16.15 60.88 14 15 29 2610.3 -22.48 101.42

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7587 TRA .7713 TC3-8.7141 BAU 1.0445 SGT 5885.9 8GR 407.7 SG3 3342.5 ST 1549.7 8R 350.0 SS 1890.7

RDE .1798 RRA .0958 RC3 .0740 FAU .59240 RRT .2755 RRF .2579 RTF .9839 CRT .9820 CRS -.8409 CST -.9224

FOE 2.9283 FRA 7.6207 FC-57.2050 BSP 19800 SGIB 5700.5 R23 -.0151 R13 .9839 LSA 2420.0 MSA 491.5 8SA 28.7

808 .7798 8RA .7772 BC3 8.7144 FSP 11585 SGI 5687.0 $62 391.9 THA 1.14 EL1 1587.4 EL2 64.5 ALF 12.53

LAUNCH DATE NOV 14 1964 FLIGHT TIME 320.00 ARRIVAL DATE SEP 30 1965

HELIOCENTRIC CONIC DISTANCE 714.548 EARTH TO MARS

RL 147.99 LAL .00 LOL 51.66 VL 32.875 GAL -1.52 AZL 88.05 HCA 217.35 8NA 186.16 ECC .2067Z INC 1.9484 vl 30.108

RP 217.B0 LAP -to18 LOP 268.99 VP 22.490 GAP -6.86 AZF 91.55 TAL 351.10 TAp 208.44 RCA 147.68 Apo 224.65 VZ 25.228

RC 280.240 GL 21.68 GP -.98 ZAL 99.37 ZAP 77.71ETS 178,94 ZAE 109.71ETE 178.79 ZAC 83.96 ETC 257.50 CLP 77.71

PL ANT TOCEN TRZC CONIC

C3 8.986 VHL 2.998 DLA 31.11RAL 162.71RAO 6567.3 VEL 11.418 pTH 1.98 VHp 2.880 DpA 5.86 RAp 168.04 ECC 1.1479

LNCH AZMTH LNCH T|ME L-I TIME [NJ LAT INJ LONG |NJ RT ASC |NJ AZMTR INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

76.55 10 5t 4B 3705.70 -25.65 148.00 20.00 71.77 11 53 33 3105.7 -27.90 139.81

103.45 14 25 2 3020.45 -25.64 97.40 20.00 71.75 15 15 23 2420.5 -27.89 89.21

?6.55 10 51 48 3705.70 -25.65 148,00 20.00 71.77 11 53 33 3105.7 -27.90 139.81

103,45 14 25 2 3010.45 -25.64 97.40 20.00 71,75 15 15 23 2420.5 -27.89 89.21

110.00 16 56 59 2547.19 -55.60 63.31 22.02 83.30 17 39 26 1947.2 -34.16 54.11

110.00 13 19 1 3226,97 -18.19 109.54 16.45 60.55 14 12 48 262?.0 -21.97 102.45

DIFFERENTIAL CORRECTIOt4S MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7727 TRA .8577 TC3-9.2028 8AU 1.1056 SGT 6023.9 SGR 414.6 SG3 3288.3 ST 1593.3 SR 356.2 Ss 1843.1

RDE .1833 RRA .0960 RC3 .0951FAU .38225 RRT .2455 RRF .2266 RTF .9854 CRT .9765 CRS -.8236 CST -.9222

FOE 2.7569 FRA 7,6238 FC-58.0965 BSP 20800 SGB 8058.2 R23 -.0169 R13 .9854 LSA 2411.3 MSA 497.4 SSA 29.1

8OE .7942 8RA .8630 BC3 9.2033 FSP 11187 SGI 6024.8 SG2 401.8 THA .97 ELI 1630.9 EL2 75.3 ALF 12.34

LAUNCH OATE NOV 14 1964 FLIGHT TIME 322.00 ARRIVAL DATE OCT 2 1965

HELI_ENTRIC CONIC DISTANCE 718.671 EARTH TO MARS

RL 147.99 LAL .00 LCA. 51.66 VL 32.875 GAL -1.57 AZL 88.06 MCA 218.49 SMA 186.18 ECC .20689 INC 1.9443 vl 30.108

RP 217.44 LAP -1.21 LOP 270.1A VP 22.536 GAP -7.04 AZP 91.52 TAL 350.81 TAP 209.30 RCA 147.66 APO 224.70 V2 25.268

RC 261.529 GL 21.81 GP -.94 ZAL 99.91 ZAP 75.91ETS t78.93 ZAE 107.65 ETE 178.79 ZAC 83.86 ETC 237.5_ CLp 75.91

PL ANETOCENTRIC CONIC

C3 9.010 VHL 3.002 DLA 30.81RAL 163.24 RAD 6567.5 VEL 11.419 pTH 1.98 VHP 2.906 DpA 6.15 RAP 167.44 ECC 1.1483

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.31 10 59 20 3689.18 -25.40 146.68 20.49 71.95 12 D 49 3089.2 -27.63 138.49

102.69 14 21 47 3058.02 -25.39 98.65 20.49 71.95 15 12 25 2438.0 -27.62 90.46

77.31 I0 59 20 3689.18 -25.40 146.86 20.49 71.95 12 0 49 3089.2 -27.63 138.49

102.69 14 21 47 3038.02 -25.39 98.63 20.49 71.95 15 12 25 2436.0 -27.62 90.46

110.00 17 4 7 2531.38 -35.72 62.09 22.52 84,01 17 48 18 1931.4 -34.18 52.88

110.00 13 16 10 3243.82 -17.82 110.52 16.78 60.23 14 10 14 2643.8 -21.45 103.48

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .7828 TRA .9460 TC3-9.679A BAU 1.1660 SGT 6557.7 SGR 421.8 8G3 3229.8 ST 1631.3 SR 362.3 9S 1794.1

RDE .1868 RRA .0965 RC3 .1153 FAU .57141 RRT .2168 RRF .1970 RTF .9867 CRT .9695 CR$ -.8039 CST -.9212

FDE 2.5806 FRA 7.6195 FC-54.9030 BSP 21964 SGB 6371.7 R25 -.0182 R13 .9867 LSA 2399.3 MSA 503.9 SSA 29.6

BeE .8048 BRA .9509 BC3 9.6801FSP 10970 SGI 6358.4 862 411.7 THA .8_ ELI 1668.8 ELI 86.8 ALF 12.19
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LkONCH _TE _0_ 11 1964 FLIGHT TIME 524.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC COte It DISTANCE 722.801

RL 147.99 LAL .00 LOL 51.66 VL 32.876 GAL -1.62 AZL 88.06 HCA

RP 217.09 LAP -1.24 LOP 271.29 Vp 22.581 GAP -7.22 AZP 91.49 TAL

RC 282.801GL 21.72 GP -.91 ZAL 100.48 ZAP 74.14 ETS 176.93 ZAE

PLANETOCENTRIC CONIC

C3 9.039 VHL 3.00? DLA 50.51RAL 165.80 RAD 6567.5 VEL 11.421PTH

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME

78.15 11 7 59 3670.48 -25.15 145.17 21,01 72.13 lZ 8 50

101.85 14 17 55 3057.96 -25.14 100.03 21.00 72.12 15 8 53

78.15 !1 7 39 5670.48 -25.15 145.17 21.01 72.13 12 8 50

101.65 14 17 55 3057.96 -25,14 100.03 21.00 72.12 15 8 53

110.00 17 11 20 2515.55 -33.82 60.86 25.04 84.73 17 53 16

110.00 13 13 24 3260.89 -17.04 111.50 17.15 59.91 14 7 45

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACy

TDE .7907 TRA 1.0575 TC-10.1381BAU 1.2253 SGT 6685.8 SGR 429.3 SG3 5164.4

RDE .1904 RRA .0971RC3 .1349 FAU .55928 RRT .1898 RRF .1693 RTF .9877

FDE 2.4064 FRA 7.6048 FC-53.5651BSP 23119 SGB 6699.6 R23 -.0193 R13 .9877

BDE .8153 ERA 1.0421 5C310.1390 FSP 10732 Sr_t 6686.5 962 421.5 THA .TQ

EARTH TO MARS

219.64 SMA 186,20 ECC .20709 INC 1.9405 vl 30.108

350.51 TAp 210.15 RCA 147.64 APO 224.76 V2 25.307

105.62 ETE 178.80 ZAC 83.76 ETC 257.65 CLP 74.14

1.98 VHp 2.935 DPA 6.43 RAp 166.89 [CC 1.1488

PO CST TIM INJ 2 LAT INJ 2 LONG

3070.5 -27.35 137.01

2458.0 -27.34 91.87

5070._ -27.35 137.01

2458.0 -27,34 91.87

1915.5 -34.18 51.64

2660.9 -20.91 104.51

ORBIT DETERMINATION ACCURACY

ST 1666.8 SR 368.5 SS 1746.3

CRT ,9616 CRS -.7828 CST -.9201

LSA 2388.0 MSA 510.1 SSA 30.0

EL1 1704.2 EL2 98.9 ALF 12.04

LAUNCH DATE NOV 14 1964 FLIGHT TIME 326.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC CONIC DISTANCE 726.938

RL 147.99 LAL .00 LOt- 31.66 VL 52.878 GAL -1.69 AZL 88.06 HCA

RP 216.74 LAP -1.27 LOP 272.44 Vp 22.627 LAP -7.59 AZP 91.47 TAL

RC 284.057 GL 21.64 GP -.89 ZAL 101.07 ZAP 72.41ETS 178.92 Z/q[

PLANETOCENTRIC CONIC

C3 9.075 VHL 3.012 DLA 30.19 RAL 164.59 RAO 6567.3 VEL 11.422 PTH

LNCH AZMTH LNCH T1ME L-I TIME 1NJ LAT |NJ LONG ZNJ RT ASC INJ A214TH [NJ TIME

79.08 11 16 53 3649.27 -24.88 143.49 2t.55 72.32 lZ 17 43

100.92 14 13 20 3080.61 -24.87 101.63 21.55 72.31 15 4 41

79.08 11 16 53 3649.27 -24.88 143.49 21.55 72.$2 12 17 43

100.92 14 15 20 3080.61 -24.87 101.63 21.55 72.31 15 4 41

110.00 17 1840 2499.68 -35.92 59.63 23.59 85.45 18 O 20

110.00 13 10 44 3278.19 -16.45 112.49 17.54 59.61 14 5 22

OIFFERENTIAL CORRECTIONS MID-COURSI[ ExECUTICM ACCURACY

TDE .7954 TRA 1.1322 TC-10.5789 BAu 1.2833 SGT 7008.0 SGR 437.0 SG3 3096.2

RDE .1940 RRA .0977 RC3 .1536 FAU .54670 RRT .1646 RRF .1434 RTF .9886

FDE 2.2292 FRA 7.5951 FC-52.1663 BSP 24258 SGB 7021.6 R23 -.0203 R13 .9886

6DE .8187 6RA 1.1364 BC310.5800 FSP 10495 $61 7008.3 SG2 431.0 THA .59

EARTH TO MARS

220.79 SMA 186.22 ECC .20732 INC 1.9369 VI 50.108

350.19 TAP 210.98 RCA 147.61 APO 224.83 V2 25.346

103.63 ETE 178.82 ZAC 83.68 ETC 257.72 CLP 72.41

1.98 VHP 2.966 DPA 6.69 RAp 166.36 ECC 1.1493

PO CST TIM INJ 2 LAT INJ 2 LONG

5049.3 -27.08 135.34

2490.6 -2T.05 93.48

3049.3 -27.06 135.34

2480.6 -27.05 93.48

1899.7 -34.17 50.40

2678.2 -20.36 105.55

ORBIT DETERMINATION ACCURACY

ST 1699.4 SR 3Z4,7 SS 1698.9

CRT .9525 CRS -.7591 C$T -.9183

LSA 2375.4 MSA 517.1 SSA 30.3

EL1 1735.6 EL2 111.7 ALF 11.92

L_C_ Dk_E NOV 14 1964 FLIgMT TIME 326.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 216.59 LAP -1.29

RC 285.296 GL 21.55

PLANETOCENTRIC CONIC

C3 9.111 _HL 3.019

LNCH AZMTH LNCH TIME

8o.14 11 z7 21

99.86 14 7 44

100.00 14 2_ 14

1_O.OO 13 55 32

110.00 17 26 6

110.00 13 8 9

DIFFERENTIAL CORRECTIONS

TOE .7957 TRA 1.2266 TC-11.0052 BAU 1,3407

ROE .1977 RRA .0984 RC3 .1714 FAU .53369

FDE 2.0479 FRA 7.5556 FC-50.7093 BSP 25353

6DE .8199 5RA 1.2326 6C311.0065 FSP 10237

DISTANCE 731.083 EARTH TO MARS

LOL 51.86 VL 32.879 GAL -1.74 AZL 88.07 HCA 221.95 SMA 186.25 ECC .20757 INC 1.9333 Vl 30.108

LOP 273.59 VP 22.672 LAP -7.57 AZP 91.44 TAL 349.86 TAp 211.81 RCA 147.59 APO 224.90 V2 25.$85

GP -.66 ZAL 101.70 ZAP 70.72 ETS 178.92 ZAE 101.68 ETE 178.83 ZAC 85.60 ETC 257.79 CLP 70.71

OLA 29.65 RAL 164.99 RAD 6567.5 VEL 11.424 PTH 1.96 VHP 3.000 Opk 6.95 RAp 165.66 ECC 1.1500

L-I TIME INJ LAT ]NJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3624.47 -24.59 141.54 22.12 72.53 12 27 45 3024.5 -26.75 133.41

3107.04 -24.58 103.50 22.12 72.51 14 5t_ 31 2507.0 -26.74 95.37

3060.74 -25.46 100.35 22.41 73.79 15 13 14 2460.7 -27.44 92.11

3146.00 -23.72 106.08 21.81 71.25 14 47 58 2546.0 -26.06 98.06

2483.79 -33.99 58.40 24.15 86.17 18 7 30 1883.8 -34.15 49.16

3295.72 -15.84 113,49 17.96 59.51 14 3 4 2695.7 -19.80 106.60

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 7324.8 SGR 444.9 $63 3024.9 ST 1723.9 SR 580.8 SS 1650.7

RRT ,_406 RRF .1188 RTF .9894 CRT .9419 CRS -.7324 CST -.9159

SGB 7338.3 923 -.0210 R13 .9894 LSA 2359.2 NSA 524.5 SSA 50.6

SGi 7325.0 SG2 440.4 THA .49 ELI 1761.0 EL2 125.5 ALF 11.81

LAUNCH DATE NOV 14 1964 FLIGHT TIME 330.00 ARRIVAL DATE OCT 10 1963

HELIOCENTRIC CONIC DISTANCE 735.234

RL 147.99 LAL .OD LOt. 51.66 VL _2.881GAL -1.80 AZL 88.07 HCA

RP 216.05 LAp -1.32 LOP 274.75 VP 22,718 gAP -7.73 AZP 91.41 TAL

RC 286.520 GL 21.46 GP -.83 ZAL 102.35 ZAP 69.06 ETS 178,91ZNE

PLANETOCENTRIC CONIC

C3 9.155 VHL 3.026 DLA _9.50 RAL 165,62 RAD 6567.3 VEL 11.426 PTH 1.98 VHP 3.036 DpA

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME

81.37 11 39 19 3595.10 -24.29 139.26 22.72 72.73 12 39 15

98.63 14 0 46 3i36.27 -24.29 105.71 22.72 72.72 14 55 5

100.00 14 52 6 297_.01 -26.97 94.35 23.54 76.60 15 41 40

100.00 13 30 41 3234.59 -21.66 111.86 21.73 68.88 14 24 36

110.00 17 33 38 2467.86 -34.06 57.16 24.73 86.91 18 14 46

110.00 13 5 38 3313.51 -15.22 114.49 18.41 59.02 14 O 52

DIFFERENIIAL CORRECIIONS MID-COURSE EXECUlION ACCURACY

TDE .7929 TRA 1.3282 TC-11.4104 BAU 1.3968 SGT 7834.4 SGR 452.8 963 2949.6

RDE .2015 RRA .0991RC3 .1893 FAU .51998 RRT .1180 RRF .0957 RTF .9900

FOE 1.8640 FRA 7.5194 FC-49.1704 O_P 26425 SGB 7847,8 R23 -.0218 R13 .9900

8OE .8181BRA 1.3319 BC311.4120 FSP 9972 SG1 7834.6 SG2 449.6 THA .40

EARTH TO MARS

223,11 SMA 186.28 ECC .20784 ]NC 1.9299 vl $0.108

349,51 TAp 212.62 RCA 147.56 aPO 224.99 V2 25.423

99.76 ETE 178.84 ZAC 83.53 ETC 257.05 CLP 69.06

7.15 RAp 165.44 ECC 1.1507

PO CST TIM INJ 2 LAT INJ 2 LONG

2995.1 -26.43 131.15

2536.3 -26.42 97.59

2574.0 -28.55 85.90

2634.6 -24.34 104.08

1867.9 -34.11 47.92

2713.5 -19.22 107.65

ORBIT DETERMINATION ACCURACY

ST 1746.1SR 387.0 SS 1602.9

CRT .9297 CRS -.7024 CST -.9127

LSA 2341.6 MSA 533.2 SSA 30.8

EL1 1783.0 EL2 139.6 ALF 11.72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .DO

RP 215.71 LAP -1,54

RC 287.729 GL 21.56

PLANETOCENTR 1E CONIC

CS 9.204 VHL 3.034

LNCH AZMTH LNCH TIME

82.85 11 55 58

97.15 15 51 59

100.00 15 10 51

100.00 13 17 28

110.00 17 41 15

110.00 13 3 15

FLIGHT TIME 352.00 ARRIVAL DATE OCT IZ 1965

DISTANCE 739.392 EARTH TO MARS

LOL 51.66 VL 32.885 GAL -1.86 AZL 88.07 HCA 224.27 8NA 186.31ECC .20815 INC 1.9266 vl 30.108

LOP 275.92 VP 22.763 GAP -7.90 AZP 91.38 TAL 349.15 TAp 213.42 RCA 147.53 Apo 225.09 V2 25.461

GP -.80 ZAL 103.02 ZAP 67.45 ETS 178.91 ZAE 97.88 ETE 178.86 ZAC 83.47 ETC 257.91CLP 67.45

OLA 29.13 RAL 166.28 RAD 6567.3 VEL 11.428 pTH 1.98 VHP 3.074 OpA 7.35 RAP 165.03 ECC 1.1515

L-] TIME INJ LAT INJ LOqg INJ RT ASC INJ AZNTH |NJ TIME PO CST _[M INJ 2 LAT INJ 2 LONG

3558.52 -23.98 136.45 23.35 72.94 12 52 57 2958.5 -26.09 128.35

3176.92 -23.97 108.46 23.34 72.93 14 44 36 2576.9 -26.08 100.56

2923,97 -27.71 90.81 24.41 78.32 15 59 15 2324.0 -29,04 82.26

3286.71 -20.34 115.17 21.94 87.61 14 12 14 2686.7 -23.20 107.54

2451.88 -34,11 55.92 25.33 87.64 18 22 7 1851.9 -34.06 46.67

3331.56 -14.59 115.51 18.89 58.74 13 58 44 2731.6 -18.62 108.71

DIFFERENTIAL CORRECTIONS

TOE .7866 TRA 1.4506 TC-11.7963 BAU 1.4518

ROE .2053 RRA .0998 RE3 .2047 FAU .50608

FOE 1.6838 FRA 7.4763 FC-47.6001 8SP 27467

BOE .8129 BRA 1.4341 BC311.7981FSP 9693

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7937.7 91._ 460.9 SG3 2872.8 ST 1764.6 SR 393.2 Ss 1557.5

RRT .0969 RRF .0741RTF .9906 CRT .9157 CRS -.6697 CST -.9095

9GB 7951.0 R23 -.0224 R13 .9906 LSA 2323.7 HSA 541.8 SSA 31.0

SG1 7957.8 SG2 458.7 THA .32 EL1 1801.2 EL2 154.7 ALF 11.62

LAUNCH DATE NOV 14 1964 FLIGHT TIME 334.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 215.38 LAp -1.37

RC 288.924 GL 21.26

PLANETOCENTRIC CONIC

CS 9.259 VHL 3.043

LNCH AZNTH LNCH TIME

84.80 12 12 7

95.20 13 38 33

100.00 15 25 57

100,00 13 7 24

110.00 17 49 0

110.00 13 0 51

DIFFERENTIAL CORRECTIONS

TOE .7924 TRA 1.5531 TC-12.0976 8AU 1.4978

ROE .2095 RRA .1008 RC3 .2211FAU .48703

FOE 1.5959 FRA 7.5175 FC-45.5363 BSP 28886

B0E .8196 BRA 1.5563 BC512.0996 F SP 9612

DISTANCE 743.553 EARTH TO MARS

LOL 51.66 VL 32.885 GAE -1.93 AZL 88.08 HE& 225.44 SMA 186.35 ECC .20848 INC 1.9235 vt 30.108

LOP 277.08 VP 22.809 GAP -8.06 A ZP 91.35 TAL 348.78 TAp 214.22 RCA 147.50 APO 225.20 v2 25.498

GP -.78 ZAL 103.72 ZAP 65.88 ETS 178.91 ZAE 96.05 ETE 178.88 ZAC 83.41 ETC257.96 CLP 65.88

DLA 28.75 RAL 166.95 RAD 6367.3 VEL 11.430 pTH 1.98 VHp 3.115 DpA 7.53 RAp 164.67 ECC 1.1524

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

5508.78 -23.65 132.68 24,00 73.16 13 10 36 2908.8 -25.74 124.60

3228,98 -23.64 112.18 24.00 73.14 14 32 22 2629.0 -25.73 104.10

2883,67 -28.23 87.93 25.23 79.75 16 14 1 2285.7 -29.36 79.31

3329,32 -19.22 117.83 22.26 66.65 14 2 54 2729.3 -22.21 110.32

2435.83 -34.15 54.66 25.95 88.38 18 29 36 1835.8 -34.00 45.42

3549.93 -13.94 116.53 19.40 58.47 13 56 41 2749.9 -18.01 109.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8219.3 SGR 469.6 SG3 2783.2 ST 1810.0 SR 399.8 ss 1550.4

RRT .0829 RRF ,0630 RTF .9909 CRT .9019 CRS -.6499 CST -.9125

SGB 8232.7 R23 -.0195 R13 .9909 LSA 2354.6 NSA 542.5 SSA 31.3

SG1 8219.4 8G2 468.0 THA .27 EL1 1845.9 EL2 169.3 ALF 11.36

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .DO LOL

RP 215.05 LAp -1.40 LOP 278.25 VP 22.853 GAp -8.22 AZP 91.32 TAL 348.39 TAp 215.00 RCA 147.46 APO 225.51 V2 25.535

RC 290.105 GL 21.15 GP -.75 ZAL 104.45 ZAp 04.55 ETS 178.91 ZAE 94.25 ETE 178.89 ZaC 85.37 ETC 258.01CLP 64.35

PLANETOCENTRIC CONIC

C3 9.320 VHL 3.053 DLA 28.36 RAL 167.64 RAD 6567.3 VEL 11.433 pTH 1.98 VHp 3.158 OpA 7.70 RAP 164.34 ECC 1.1534

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

88,46 12 45 13 3411.91 -23.31 125.47 24.68 73.38 13 42 5 2811.9 -25.37 117.40

91.54 13 10 58 3328.41 -23.30 119.36 24.68 73.37 14 6 27 2728.4 -25.56 111.29

100.OO 15 39 47 2848.67 -28.63 85.41 26.05 81.02 16 27 16 2248.7 -29.58 76.73

100.00 12 59 5 5366.88 -18.19 120.15 22.65 65.86 13 55 12 2766.9 -21.29 112.73

110.00 17 56 47 2419.81 -34.17 53.41 26.58 89.12 18 37 7 1819.8 -33.92 44.18

110.00 12 58 34 3368.50 -13.27 117.56 19.94 58.21 13 54 43 2768.5 -17.38 110.86

FLIGHT TIME 336.00 ARRIVAL DATE OCT 1E 1965

DISTANCE 747,726 EARTH TO MARS

51.66 VL 32.887 GAL -2.00 A2L 88.08 HCA 226.61 SMA 186.39 ECC ,20884 INC 1.9205 vl 30.108

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8513.4 SGR 477.3 SG5 2707.2 ST 1809,3 SR 403.7 SS 1491.5

RRT .0619 RRF .0399 RTF .9914 CRT .8830 CRS -.6037 CST -.9054

SG8 8526.8 R23 -.0217 R13 .9914 LSA 2313.4 MSA 556.6 SSA 31.3

SG1 8513.5 SG2 476.4 THA .20 EL1 1844.7 EL2 186.? ALr 11.32

FLIGHT TIME 338.00 ARRIVAL DATE OCT 18 1965

DISTANCE 751.904 EARTH TO MARS

DIFFERENTIAL CORRECTIONS

TOE .7722 TRA 1,6549 TC-12.4646 BAU 1.5534

ROE .2134 RRA ,1016 RC3 .2352 FAU .47456

FDE 1.3754 FRA 7.4247 FC-44.0793 8SP 29725

DOE .8011BRA 1.6580 8C312.4668 FSP 9246

LAUNCH DATE NOV 14 1964

HELIC_ENT RIC CONIC

RL 147.99 LAL .00 LOL 51.66 VL 32.890 GAL -2.07 AZL 88.08 HCA 227.78 SMA 186.43 ECC .20923 INC 1.9176 vl 30.108

RP 214,72 LAp -1.42 LOP 279.43 VP 22.897 GAp -8.38 A ZP 91.29 TAL 347.98 TAp 215.77 RCA 147.42 APO 225.44 V2 25.572

RE 291.272 GL 21.04 GP -.73 ZAL 105.19 ZAp 62.86 ETS 178.90 ZAE 92.49 ETE 17S.91 ZAC 83.33 ETC 258.05 CLP 62,86

PLANETOCENTRIC CONIC

C3 9.388 VHL 3.064 OLA 27.94 RAL 168.35 RAD 6567.3 VEL 11.436 pTH 1.98 VHp 3.203 OpA 7.85 RAP 164.06 ECC 1.1545

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME

90.00 13 41 15 5240.53 -25.51 113.57 26.11 77.28 14 35 16

90.00 12 20 36 3502.59 -20.44 131.07 24.49 69.96 13 18 59

100.00 15 52 41 2816.85 -28.95 83.09 26.81 82.20 16 39 38

100.00 12 51 52 3401.50 -17.21 122.25 23.09 65.17 13 48 33

110.00 18 4 40 2403.75 -34.18 52.16 27.24 89.86 18 44 4A

110.O0 12 56 22 3387.37 -12.59 118.60 20.50 57.96 13 52 49

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .7509 TRA 1.7629 TC-12.7987 BAU 1.6066 SGT 8798.2 SGR 485.2 SG3 2628.3

RDE .2174 RRA .1024 RC5 .2488 FAU .46108 RRT .0430 RRF .0197 RTF .9918

FOE 1.1764 FRA 7.3440 FC-42.5198 9SP 30599 SG8 8811.6 R23 -.0232 R13 .9918

BDE .7817 BRA 1.7659 BE312.8011FSp 8913 SG1 8798.3 SG2 484.7 THA .14

PO CST TIM INJ 2 LAT INJ 2 LONG

2640.5 -27.01 105.22

2902.6 -22.98 123.33

2216.9 -29.73 74.38

2801,5 -20.41 114.92

1803.8 -33.82 42.95

2787.4 -16.74 111.94

ORBIT DETERMINATION ACCURACY

ST 1811.2 SR 411.7 SS 1443.4

CRT .8617 CRS -.5560 CST -.8992

LSA 2282.0 MSA 569.6 SSA 51.2

ELI 1846.0 EL2 205.0 ALF 11.22
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL, 1, 1964)

LAJNCH GATE NOV 14 1964

HELIOCENTRIC COIN It

RL 147.99 LAL .OO

RP 214.40 LAP -1.44

RC 292.426 GL 20.92

PLANETOCENTRIC CONIC

C3 9.462 VHL 3.076

LNCH AZMTH LNCH TIME

9O,OO 14 2 52

90.00 12 4 48

100.00 16 4 57

100.00 12 45 25

110.00 18 12 38

110.00 12 54 13

LOL

LOP 280.61VP 22.942 GAP -8.53 AZP 91.26 TAL 347.57 TAp 216.53 RCA 147.38 APO 225.57 V2 25.608

GP -.71 ZAL 105.97 ZAp 61.41ETS 178.90 ZAE 90.77 ETE 178.93 ZAC 83.30 ETC 238.08 CLP 61.41

DLA 27.52 RAL 169.08 RAO 6567.3 VEL 11.439 pTH 1.98 VHp 3.250 OpA 7.97 RAp 163.82 ECC 1.1557

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5180.78 -26.34 109.39 27.11 79.22 14 35 53 2580.8 -27.56 100.94

3565.42 -18.92 135.06 24.78 68.53 13 4 14 2965.4 -21.67 127.47

2787.26 -29.20 80.93 27.60 83.31 16 51 24 2187.3 -29.82 72.18

3434.17 -16.26 124.22 23.57 64.57 13 42 39 2834.2 -19.56 116.97

2387.67 -34.18 50.90 27.91 90.61 18 52 26 1787.7 -33.72 41.69

3406.53 -11.90 119.65 21.10 57.72 13 51 0 2806.5 -16.08 113.03

FLIGHT TIME 340.00 ARRIVAL DATE OCT 20 1965

DISTANCE 756.088 EARTH TO MARS

51.66 VL 52.893 GAL -2.15 AZL 88.09 HCA 228.96 SMA 186.48 ECC .20964 INC 1.9148 vl 30.108

DIFFERENTIAL CORRECTIONS

TOE .7271 7RA 1.8756 TC-13.1020 BAU t.6377

ROE .2215 RRA .1032 RC3 .2618 FAU .44670

FOE .9933 FRA 7.2690 FC-40.8708 BSP 31484

80E .7601BRA 1.8785 8C515.1046 FSP 8610

LAE_NCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 214.08 LAp -1.47

RE 293.566 GL 20.80

PLANETOCENTRIC CONIC

C5 9.543 VHL 3.089

LNCH AZMTH LNCH TIME

90.00 14 20 21

90.00 11 53 17

100.00 16 16 45

100.00 12 39 34

110.00 18 20 40

110.00 12 52 8

DIFFERENTIAL CORRECTION8

TDE .7007 TRA 1.9927 TC-13.3797 BAU 1.7074

ROE .2258 RRA .1041RC3 .2740 FAU .43231

FDE .8214 FRA 7.1940 FC-39.2179 BSP 32354

BDE .7361 8RA 1.9954 8C313.3825 FSP 8309

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIO_ ACCURACY

SGT 9073.2 SGR 493.1 863 2546.6 ST 1813.6 8R 417.7 89 1403.2

RRT .0236 RRF .0016 RTF .9921 CRT .8375 CR8 -.§066 CST -.8939

$GB 9086.6 R23 -.0239 R13 .9921 LSA 2256.9 MSA 381.7 SSA 31.2

SGt 9073.2 862 492.9 TMA .08 ELI 1847.6 EL2 224.1ALF 11.08

FLIGHT TIME 342,00 ARRIVAL DATE OCT 22 1965

DISTANCE 760.278 EARTH TO MARS

LOL 31.66 VL 32.896 GAL -2.22 AZL 88.09 HCA 230.14 SMA 188.53 ECC .21009 INC 1.9120 vt 30.108

LOP 281.79 Vp 22.988 GAP -8.89 AZP 91.23 TAL 347.13 TAp 217.27 RCA 147.34 APO 225.71 V2 25.644

GP -.68 ZAL 108.78 ZAP 60.01 ET8 178.90 zAE 89.09 ETE 178.95 ZAC 85.27 ETC 258.11 CLP 60.00

OLA 27.08 RAL 169.83 RAD 8567.3 VEL 11.443 pTH 1.98 VHp S.299 DPA 8.08 RAP 183.62 ECC 1.1571

L-! TIME [NJ LAT INJ LONG INJ RT ASC [NJ AZMTH |NJ TIME PO CST TIM [NJ 2 LAT [NJ 2 LONG

3134.58 -26.89 106.12 28.02 80.77 IS 12 36 2534.6 -27.89 97.60

3614.98 -17.86 168.15 25.19 67.50 12 53 32 3013.0 -20.55 130.87

2759.34 -29.41 78.88 28.39 84.37 17 2 44 2159.3 -29.87 70.11

3465.45 -15.34 126.08 24.10 64.03 13 37 20 2885.5 -18.71 118.91

2371.56 -34.16 49.64 28.60 91.35 19 0 12 1771.6 -33.80 40.45

3425.99 -11.19 120.71 21.72 57.49 13 49 14 2826.0 -15.40 114.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S&T 9340,9 SGR $01.0 963 2465.0 ST 1818.8 SR 423.8 S8 1368.8

RRT .0095 RRF -.0151 RTF .9924 CRT .8103 CR8 -.4353 C8T -.8892

SG8 9364.4 R23 -.0248 R13 .9924 LSA 2236.4 MSA 593.1 SSA 31.1

SGt 9340.9 962 $01.0 THA .03 ELI 1849.6 ELI 244.0 ALF 10.90

LAUNCH DATE NOW 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 213.77 LAP -1.49

RE 294.693 GL 20.67

PLANETOCENTRIC CONIC

C3 9.632 VHL 3.104

LNCH AZMTH LNCH TIME

90.00 14 35 50

90.00 11 43 53

100.00 16 28 13

100.00 12 34 12

110.00 18 28 47

110.00 12 50 8

FLIGHT TIME 344.00 ARRIVAL DATE OCT 24 1965

DISTANCE 764.473 EARTH TO MARS

LOL 51.66 VL 32.899 GAL -2.50 AZL 88.09 HCk 231.33 SMA 186.58 ECC .21056 INC 1.9094 vl 30.108

LOP 282.97 VP 23.029 GAP -8.84 AZP 91.19 TAL 346.68 TAp 218.01RCA 147.29 APO 225.87 V2 25.679

GP -.66 ZAL 107.59 ZAP 58.64 ETS 178.89 ZAE 87.44 ETE 178.96 ZAC 83.26 ETC 258.14 CLP 58.83

DLA 26.62 RAL 170.59 RAD 6567.3 VEL 11.446 pTH 1.99 VHp 3.350 DpA 8.17 RAp 163.45 ECC 1.1585

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3094.97 -27.29 103.29 28.91 82.14 15 27 25 2493.0 -28.10 94.72

3658.23 -16.51 140.80 25.67 66.66 12 44 52 3058.2 -19.53 133.43

2732.70 -29.57 76.92 29.19 85.40 17 13 46 2132.7 -29.89 68.13

3495.73 -14.43 127.87 24.67 63.53 13 32 28 2895.7 -17.87 120.77

2355.45 -34.13 48.39 29.31 92.09 19 8 2 1755.4 -33.46 39.21

3445.75 -10.46 121.78 22.36 57.27 13 47 33 2845.8 -14.71 115.25

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ .6709 TRA 2.1146 TC-13.6299 BAU 1.7556 8GT 9600,9 SfAR 508.8 863 2383.7 ST 1820.5 SR 429.8 SS 1339.5

RDE .2301RRA .1049 RC3 .2854 FAU .41781 RRT -.0054 RRF -.0307 RTF .9926 CRT .7795 CRS -.3998 CST -.8844

FOE .6530 FRA 7.1232 FC-37.5527 BSP 33233 SGB 9614.4 R23 .0253 R13 -.9926 LSA 2219.3 MSA 606.0 8SA 30.9

BDE .7092 BRA 2.1172 BC313.6329 FSP 8027 SGt 9600.9 8G2 508.8 THA 179.98 EL1 1851.7 EL2 264.7 ALF 10.65

LAUNCH DATE NOV 14 1964 FLIGHT TIME 346.00 ARRIVAL DATE OCT 26 1965

HELICKENTRIC CONIC 01 STANCE 768.674 EARTH TO WARS

RL 147.99 LAL .00 LOt. 51.66 VL 32.902 GAL -2.39 AZL 88.09 HCA 232.51 SNA 186.64 ECC .21106 INC 1.9068 Vl 30.108

RP 213.46 LAp -1.51 LOP 284.16 VP 23.073 GAP -8.98 AZP 91.16 TAL 346,22 TAp 218.74 RCA 147.24 APO 226.03 V2 25.714

RC 295.805 GL 20.53 GP -.64 ZAL 108.43 ZAP 57.31 ETS 178.89 ZAE 85.84 ETE 178.98 ZkC 83.25 ETC 258.16 CLP 57.31

PLANETC_ENTRIC CONIC

C3 9.729 VHL 3.119 DLA 26.15 RAL 171.37 RAD 6567.4 VEL 11.451 pTH 1.99 VHP 3.403 DpA 8.25 RAP 163.33 ECC 1.1601

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZI, ITH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 50 8 3059.41 -27.60 100.73 29.79 83,38 15 41 7 2439.4 -28.22 92.12

90.00 11 35 49 3697.73 -1§.43 143.20 26.21 65.96 12 37 27 3097.7 -18.53 135.91

100.00 16 39 25 2707.10 -29.69 75.02 50.00 86.38 17 24 3_ 2107.1 -29.88 66.22

100,00 12 29 13 3525,28 -13.53 129.60 25.27 66.09 13 27 59 2925.3 -17.03 122.56

110.00 18 36 57 2339.33 -34.08 47.13 30.04 92.84 19 15 57 1739.3 -33.31 37.97

110.00 12 48 10 3465.81 -9.72 122.86 2_.04 57.07 13 45 56 2865.8 -14.00 116.37

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6378 TRA 2.2399 TC-13.8533 BAU 1.8023 8GT 9852.3 3GR 518.5 SG3 2301.9 ST 1825.0 8R 433.9 8S 1315.0

ROE .2346 RRA .1058 RC3 .2962 FAU .40321 RRT -.0198 RRF -.0451RTF .9928 CRT .7452 CRS -.3439 CST -.8811

FOE .4965 FRA 7.0478 FC-35.8788 BSP 34090 8GB 9865.8 R23 .0256 R13 -.9928 LSA 2206.4 MSA 617.1 SSA 30.8

BDE .6796 8RA 2.2424 BC313.8564 FSP 7748 SG1 9852.3 SG2 516.4 THA 179.94 EL1 1834.4 EL2 286.1 ALF 10.34
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH 0ATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL ,O0

RP 213.16 LAp -1.53

RC 296.904 GL 20.39

PLANETOCENTRIC CONIC

C3 9.834 VHL 3,136

LNCH AZMTH LNCH T_ME

90.00 15 3 36

90.00 11 28 41

100.00 16 50 24

100.00 12 24 34

110.00 18 45 11

110.00 12 46 17

FLIGHT TIME 348.00 ARRIVAL DATE OCT 28 1965

OISTANCE 772.879 EARTH TO MARS

LOL 51.66 VL 32.905 GAL -2.48 AZL 88.10 HCA 233.71SMA 186.69 ECC .21160 INC 1.9044 vl 30.108

LOP 285.55 vP 23.116 GAP -9.13 AZP 91.13 TAL 345.74 TAp 219.45 RCA 147.19 APO 226.20 V2 25.748

GP -.62 ZAL 109.29 ZAp 56.02 ETS 178.88 ZAE 84.27 ETE 179.00 ZAC 83.25 ETC 258.17 CLP 56.01

OLA 25.66 RAL 172.17 RAD 6567.4 VEL 11.455 PTH 1.99 VHp 3.458 DpA 8.30 RAp 163.25 ECC 1.1619

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3026.66 -27.83 98.37 30.66 84.55 15 54 3 2426.7 -28.29 89.73

3734.75 -14.39 145.42 26.80 65.35 12 30 56 3134.8 -17.60 138.21

2682.36 -29.79 73.19 30.82 87.35 17 35 6 2082.4 -29.84 64.39

3554.28 -12.63 151.28 25.91 62.68 13 23 49 2954.3 -16.19 124.30

2323.22 -34.02 45.88 30.78 93.58 19 23 54 1723.2 -33.15 36.74

3486.18 -8.97 123.96 23.74 56.88 13 44 23 2886,,..2 -13.27 117.50

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT OETERRINATION ACCURACY

TDE .6008 TRA 2.3697 TC-14.0514 BAU 1.8479 SGT10096.8 SGR 524.1 SG3 2220.6 ST 1830.6 8R 441.9 SS 1294.7

ROE .2392 RRA .1066 RE3 .3062 FAU .38867 RRT -.0330 RRF -.0588 RTF .9930 CRT .7067 CRS -.2852 CST -.8785

FOE .3444 FRA 6.9713 FC-34.2148 BSP 34924 SG810110.4 R23 .0260 R13 -.9930 LSA 2197.0 MSA 628.4 SSA 30.5

BDE .6467 BRA 2.3721 BC314.0548 FSP 7477 8Gl10096.8 8G2 523.8 THA 179.90 EL1 1857.9 EL2 308.1ALF 9.96

LAUNCH DATE NOV 14 1964 FLIGHT TIME 350.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CONIC DISTANCE 777.090 EARTH TO RARS

RL 147.99 LAL .OO LOt. 51.66 VL 32.909 GAL -2.57 AZL 88.10 HCA 234.90 SMA 186.75 ECC .21216 INC 1.9020 vl 30.108

RP 212.87 LAp -1.56 LOP 286.55 Vp 23.158 GAP -9.27 AZP 91.09 TAL 345.25 TAp 220.15 RCA 147.13 APO 226.38 v2 25,782

RC 297.989 GL 20.24 GP -.61 ZAL 110.18 ZAp 54.76 ETS 178.88 ZAE 82.73 ETE 179.02 ZAC 83.26 ETC 258.18 CLP 54.76

PLANETOCENTRIC CONIC

C3 9.949 9HL 3.154 OLA 25.16 RAL 172.97 RAD 6567.4 9EL 11.460 PTH 1.99 VHP 3.514 DpA 8.34 RAp 163.20 ECC 1.1637

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 16 30 2995.98 -28.01 96.14 31.54 85.65 16 6 26 2596.0 -28.32 87.49

90.00 11 22 14 3770.02 -13.38 147.52 27.42 64.81 12 25 4 3170.0 -16.66 140.38

100.00 17 I 13 2658.36 -29.85 71.41 31.65 88.28 17 45 31 2058.4 -29.77 62.61

100.00 12 20 12 3582.87 -11.73 132.93 26.58 62.31 13 19 55 2982.9 -15.34 126.00

110.00 18 53 28 2307.14 -33.94 44.63 31.54 94.31 19 31 55 1707.1 -32.97 35.52

110.00 12 44 26 3506.86 -8.20 125.06 24.47 56.70 13 42 53 2906.9 -12.52 118.63

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3609 TRA 2.5043 TC-14.2227 BAU 1.8922 SGT10334.2 SGR 531.5 SG3 2140.7 ST 1859.5 9R 447.9 SS 1278.9

ROE .2440 RRA .1075 RC3 .3155 FAU .37435 RRT -.0455 RRF -.0717 RTF .9931 CRT .6645 CRS -.2258 CST -.8769

FOE .2001 FRA 6.8946 FC-32.5755 BSP 35752 $G810347.8 R23 .0264 R13 -.9951 LSA 2193.3 MSA 639.0 SSA 30.2

BOE .6117 BRA 2.5066 BC314.2262 FSP 7212 8Gl10334.2 $G2 531.0 THA 179.87 ELI 1864.2 EL2 330.3 ALF 9.49

LAUNCH DATE NOV 14 1964 FLIGHT TIME 352.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .OO

RP 212.57 LAp -1,58

RC 299.061 GL 20.08

PLANETOCENTRIC CONIC

C3 10.073 VNL 3.174

LNCH AZNTH LNCH TIME

90.00 15 28 57

90.00 11 16 21

100.00 17 11 53

100.00 12 16 5

110.00 19 1 49

110.00 12 42 40

DISTANCE 781.304 EARTH TO MARS

LOL 51;66 VL 32.912 GAL -2.66 AZL 88.10 HCA 236.10 SMA 186.82 ECC .21276 INC 1.8996 vl 30.108

LOP 287.75 VP 23.200 GAP -9.42 AZP 91.06 TAL 344.74 TAp 220.84 RCA 147.07 Apo 226.56 V2 25.815

GP -.59 ZAL 111.08 ZAp 53.55 ETS 178.87 ZAE 81.24 ETE 179.04 ZAC 83.27 ETC 258.18 CLP 53.54

OLA 24.64 RAL 173.80 RAO 6567.4 VEL 11.466 pTH 1.99 VHp 3.572 OpA 8.37 RAp 163.19 ECC 1.1658

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2966.88 -28.14 94.02 32.42 86.71 16 18 24 2366.9 -28.30 85,36

3804_05 -12.38 149.52 28.09 64.33 12 19 45 3204.1 -15.74 142.45

2634.98 -29.88 69.67 32.49 89.20 17 55 48 2035.0 -29.67 60.87

3611.19 -10.83 134.55 27.29 61.97 13 16 17 3011,Z -14.49 127.68

2291.08 -33.85 43.38 32.31 95.05 19 40 0 169t.1 -32.78 34.31

3527.85 -7.41 126.18 25.23 56.53 13 41 27 2927.9 -11.76 119,78

DIFFERENTIAL CORRECTIONS MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .5276 TRA 2.6536 TC-14.3268 BAU 1.9298 SG710553.8 8GR 538.9 $G5 2058.5 ST 1865.8 SR 453.9 Ss 1273.1

ROE .2489 RRA .1083 RC3 .3240 FAU .35860 RRT -.0543 RRF -.0798 RTF .9932 CRT .6236 CRS -.1791 CST -.8797

FOE .0954 FRA 6.8462 FC-30.8215 BSP 36810 SGB10567.6 R23 .0257 R13 -.9932 LSA 2211.7 NSA 644.6 SSA 30.0

BDE .5833 ERA 2.6558 0C314.3304 FSP 7019 5G110553.8 8G2 538.1THA 179.84 EL1 1888.0 EL2 350.7 ALF 8,94

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00 LOt. 51.66 VL 32.916 GAL

RP 212.29 LAp -1.60 LOP 288.95 VP 23.242 GAp

RC 300.120 GL 19.92 GP -.57 ZAL 112.01 ZAp

PLANETOCENTRIC CONIC

FLIGHT TIME 354.00 ARRIVAL DATE NOV 3 1965

DISTANCE 785.526

-2.76 AZL 88.10 HCA

-9.56 AZP 91.03 TAL

52.36 ET8 178.87 ZAE

EARTH TO MARS

237.30 SMA 186.88 ECC .21339 INC 1.8973 vl 30.108

344.22 TAp 221.52 RCA 147.01Apo 226.76 V2 25.647

79.77 ETE 179.06 ZAC 83.29 ETC 258.18 CLP 52.36

C3 10.207 VHL 3.195 OLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 41 1 2939.16 -28.23

90.00 11 10 55 3837.06 -11.40

100.00 17 22 25 2612.20 -29.89

100.00 12 12 12 3639.25 -9.92

110.00 19 10 10 2275.10 -33.75

110.00 12 40 56 3549.12 -6.61

DIFFERENTIAL CORRECTION9

TOE .4682 TRA 2.7842 TC-14.4910 BAU 1.9779

ROE .2339 RRA .I090 RC3 .3318 FAU .34647

FOE -.0730 FRA 6.7301 FC-29.3880 BSP 37310

806 .5326 ERA 2.7863 BC314.4948 FSP 6690

24.11RAL 174.63 RAD 656T,4 VEL 11.472 PTH 1.99 VHp 3.652 DpA 8.38 RAp 163.21ECC 1.1680

INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

92.00 33.30 87.72 16 30 0 2339.2 -28.25 83.33

151.45 28.80 63.90 12 14 52 3237.1 -14.82 144.44

67.98 33.34 90.09 18 5 57 2012.2 -29.56 59.19

136.14 28.02 61.66 13 12 51 3039.2 -13.64 129.32

42.14 33.11 95.77 19 48 5 1675.1 -32.58 33,10

127.30 26.02 56.39 13 40 5 2949.1 -10.98 120.94

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10787.0 SGR 546.0 SG3 1984.3 ST 1864.3 8R 459.9 SS 1258.1

RRT -.0695 RRF -.0964 RTF .9953 CRT .5669 CRS -.1039 CST -.8773

5G810800.8 R23 .0273 RI3 -.9933 LSA 2199.1 MSA 657.8 SSA 29.5

SG110787.1 8G2 544.7 THA 179.80 EL1 1883.2 EL2 375.0 ALF 8.29
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !, 1964)

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 212.01 LAP -1.62

RC 301.167 GL 19.75

PLANETOCENTRIC CONIC

C3 10.351VHL 3.217

LNCH AZHTH LNCH TIME

90.00 15 52 48

90.00 11 5 51

100.00 17 32 51

100.00 12 8 30

110.00 19 18 34

110.00 12 39 16

DIFFERENTIAL CORRECTIONS

TOE .4160 TRA 2.9302 TC-14.5894 EAU 2.0195

RDE .2591RRA .1097 RC3 .3389 PAU .33297

FOE -.2010 FRA 6.6441 FC-27.8484 8SP 38051

60E .4901BRA 2.9323 8C314.3933 FSP 6440

LAUNCH DATE NOV 14 1964

FLIGHT TIME 356.00 ARRIVAL DATE NOV 5 1965

DISTANCE 789.751 EARTH TO MARS

LOL 51.66 VL 32.920 GAL -2.86 AZL 88.10 HCA 238.51SMA 186.95 ECC .21405 ]NC 1.8951 vl 30.108

LOP 290.15 VP 25.285 GAp -9.70 AZP 90.99 TAL 343.69 TAp 222.19 RCA 146.94 APO 228.97 V2 25.879

GP -.56 ZAL 112.95 ZAp 51.22 ETS 178.86 ZAE 78.34 ETE 179.08 ZAC 83.32 ETC 238.17 CLP 51.Z2

DLA 23.56 RAL 175.47 RAD 6567.4 VEL 11.478 pTH 2.00 VHp 3.694 DpA 8.37 RAp 183.27 ECC 1.1704

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2912.50 -28.29 90.05 34,20 88.69 16 41 21 2312.5 -28.17 81.39

3869.38 -10.43 153.32 29.54 63.52 12 10 21 3269.4 -13.90 146.37

2589.92 -29.88 66.32 34.20 90.96 18 16 1 1989.9 -29.43 57.55

3667.19 -9.02 137.72 28.79 61.38 13 9 37 3067.2 -12.77 130.94

2259.17 -33.64 40.91 33.92 96.49 19 56 13 1659.2 -32.37 31.91

3570.71 -5.80 128.44 26.83 56.25 13 38 46 2970.7 -10.19 122.11

MID-CoURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

88711004.1SGR 553.0 S6S 1908.4 ST 1882.8 SR 465.8 SS 1253.0

RRT -.0809 RRF -.1083 RTF .9934 CRT .5121CRS -.0431CST -.8793

SG011017.9 R23 .0278 R13 -.9934 LSA 2210.9 MSA 665.3 8SA 29.1

SGl11004.1SG2 551.2 THA 179.77 ELI 1898.6 ELI 396.8 ALF 7.53

FLI6HT TIME 358.00 ARRIVAL DATE NOV 7 1965

HELI_ENTRIC CONIC DISTANCE 793.979 EARTH TO MARS

RL 147.99 LAL .00 LOL 31.66 VL 32.924 GAL -2.96 AZL 88.11 HCA 239.71 SMA 187.02 ECC .21475 INC 1.8929 vl 30.108

RP 211.73 LAP -1.63 LOP 291.36 VP 23.323 GAP -9.83 AZP 90.95 Tk_. 343.13 TAp 222.85 RCA 146.86 APO 227.19 V2 25.911

RC 302.203 GL 19.58 GP -.54 ZAL 113.92 ZAP 30.11 ETS 178.85 Z/ME 76.95 ETE 179.10 ZAC 83.35 ETC 258.'16 CLP 50.10

PLANETOCENTRIC CONIC

C3 10.507 VHL 3.241

LNCH AZMTH LNCH TIME

90.00 16 4 21

90.00 11 1 7

100.00 17 43 11

100.O0 12 4 58

110.00 19 27 0

110.00 12 37 38

OLA 23.00 RAL 176.33 RAD 6367.4 VEL 11.485 pTH 2.00 VHp 3.757 OPA 8.34 RAP 163.37 ECC 1.1729

INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

88.17 35.11 89.63 16 52 28 2286.8 -28.07 79.31

155.13 30.31 63.18 12 6 8 3301.1 -12.99 148.25

64.70 35.08 91.81 18 25 59 1968.1 -29.27 55.94

139.28 29.59 61.13 13 6 33 3095.0 -11.90 132.55

39.69 34.74 97.20 20 4 23 1643.3 -32.15 30.73

129.60 27.66 36.14 13 37 31 2992.6 -9.38 123.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC-14.8616 9AU 2.0601 $G711214.7 9GR 559.9 863 1833.8 ST 1907.5 SR 471.7 $$ 1251.4

RC3 .3434 FAU .31988 RRT -.0919 RRF -.1196 RTF .9934 CRT .4541 CRS .0160 CST -.6827

FC-28.3381 BSP 38778 9G011226.8 R23 .0282 R13 -.9934 LSA 2230.5 MSA 871.7 SSA 28.7

8C314.8657 FSP 6195 S8111_14.6 962 537.S THA 179.74 EL1 1920.1 ELI 417.5 ALF 6.73

L-! TIME INJ LAT

2886.77 -28.31

3901.15 -9.46

2568.11 -29.84

3895.04 -8.10

2243.31 -33.31

3392.80 -4.97

DIFFERENTIAL CORRECTIONS

TOE .3603 TRA 3.0816

ROE .2644 RRA .1103

FD( -.3218 FRA 6.5588

BOE .4469 BRA 3.0835

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 211.47 LAP -1.65

RC 303.228 GL 19.39

PLANETOCENTR|C CONIC

C3 10.675 VHL 3.267

LNCH AZHTH LNCH TIME

90.00 16 15 42

90.00 10 56 39

100.00 17 53 26

100.00 12 1 36

110.00 19 35 27

110.00 12 36 4

FLIGHT TIME 360.00 ARRIVAL DATE NOV 9 1865

DXSTANCE 798.211 EARTH TO MARS

LOL 51.66 VL 32.928 GAL -3.07 AZL 88.11HCA 240.92 SMA 187.10 ECC .21548 INC 1.8907 vl 30.108

LOP 292.57 VP 23.363 GAP -9.97 AZP 90.92 TAL 342.57 TAp 223.49 RCA 146.78 APO 227.41 V2 25.941

GP -.53 ZAL 114.89 ZAp 49.03 ETS 178,84 ZAE 75.58 ETE 179.11 ZkC 83.39 ETC 258.14 CLP 49.02

DLA 22.43 RAL 177.19 RAO 6567.4 VEL 11.492 PTH 2.00 VHP 3.822 DpA 8.31 RAP 163.30 ECC 1.1757

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAY ZNJ 2 LONG

2861.87 -28.31 86.35 36.02 90.55 17 3 24 2261.9 -27.94 77.70

3932.48 -8.49 156.95 31.12 62.88 12 2 12 3332.5 -12.06 150.09

2546.75 -29.79 63.12 35.98 92.64 18 35 52 1946.7 -29.10 54.38

3722.84 -7.19 140.84 30.42 60.91 13 3 39 3122.8 -11.01 134.14

2227.56 -33.37 38.49 35.59 97.90 20 12 35 1627.6 -31.91 29.56

3614.80 -4.12 130.76 28.53 56.04 13 36 19 3014.8 -8.55 124.48

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATI0t¢ ACCURACY

TOE .5014 TRA 3.2374 TC-14.7093 8AU 2.0999 88T11418.9 9GR 566.5 8G3 1761.0 ST 1938.5 SR 477.6 SS 1252.0

ROE .2699 RRA .1109 RC3 .3511FAU .30671 RRT -.1025 RRF -.1306 RTF .9934 CRT .3937 CRS .0727 CST -.8874

FOE -.4344 FRA 6.4698 FC-24.8737 8SP 39490 SGB11433.0 R23 .0287 R13 -.9935 LSA 2257.4 HSA 675.7 SSA 28.3

BOE .4046 8RA 3.2393 8C314.7135 FSP 5954 SG111419.1 862 563.5 THA 179.71 ELi 1948.1 EL2 436.9 ALP 5.83

LAUNCH DATE NOV 14 1964 PLIGHT TIME 362.00 ARRIVAL OATE NOV 11 1965

HELIOCENTRIC CONIC D| STANCE 802.447 EARTH TO MARS

RL 147.99 LAL .00 LOL 51.66 VL 32.939 GAL -3.17 AZL 88.11HCA

RP 211.20 LAP -1.67 LOP 293.79 VP 23.403 GAP -10.11AZP 90.88 TAL

RC 304.242 GL 19.20 G_ -.51 ZAL 115.89 ZAP 47.98 ETS 178.83 Zk_

PLANETC_ENTRIC CONIC

C3 10.856 VHL 3.293 OLA 21.85 RAL 178.06 RAO 6567.4 VEL

242.14 S_4A 187.17 ECC .21625 INC 1.8887 vl 30.108

341.99 TAp 224.12 RCA 146.70 Apo 227.65 V2 25.971

74.25 ETE 179.13 ZAC 83.44 ETC 258.12 CLP 47.97

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 16 26 51 2837.70 -28.28 84.58 36.95 91.43 17 14 9

90.00 10 52 26 3963.50 -7.52 158.71 31.96 62.62 11 58 30

100,00 18 3 35 2525.80 -29.71 61.56 36.88 93.46 18 45 41

100.00 11 58 23 3750.63 -6.26 142.39 31.27 60,71 13 0 54

110.00 19 43 55 2211.91 -33.21 37.29 36.45 98.60 20 20 47

110.00 12 34 33 3637.29 -3.27 131.94 29.42 55.95 13 35 10

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2383 TRA 3.3982 TC-14.7329 BAU 2.1389 SG711817.2 9GR 573.0 883 1689.9

ROE .2756 RRA .1113 RC3 .3561FAU .29405 RRT -.1129 RRF -.1415 RTF .9934

FDE -.5435 FRA 6.3802 FC-23.4500 BSP 40183 S8811031.4 R23 .0293 R13 -.9934

8DE .3644 BRA 3.4000 BC314.7371PSP 5724 SG111617.4 SG2 569.3 THA 179.68

11.500 PTH 2.00 VHP 3.888 DpA 8.25 RAP 163.66 ECC 1.1787

PO CST TIM INJ 2 LAT INJ 2 LONG

2237.7 -27.79 75.95

3363.5 -11.13 151.89

1925.8 -28.91 52.85

3150.6 -10.12 135.72

1611.9 -31.67 28.40

3037.3 -7.71 123.67

ORBIT DETERMINATION ACCURACY

ST 1976.0 SR 483.5 SS 1255.5

CRT .3309 CRS .1284 CST -.8927

LSA 2292.0 MSA 678.8 SSA 27.B

ELI t982.9 EL2 454.6 ALF 4.89
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH DATE NOV 14 1964 FLIGHT TIME 364.00 ARRIVAL DATE NOV 13 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .0D

RP 210.95 LAp -1.69

RC 305.247 GL 19.01

PLANETOCENTRIC CONIC

C3 11.050 VML 3.324

LNCH AZMTH LNCH TIME

90.00 16 37 51

90.00 10 48 26

100.00 18 13 40

100.00 11 55 19

110.00 19 52 24

110.00 12 33 5

DISTANCE 806.686 EARTH TO MARS

LOL 51.66 VL 32.937 GAL -3.29 AZL 88.11HCk 243.35 SNA 187.25 ECC .21706 INC 1.8866 vl 50.108

LOP 295.00 VP 23.442 GAp -10.24 AZP 90.85 TAL 341.39 TAp 224.74 RCA 146.61 APO 227.89 v2 26.001

GP -.50 ZAL 116.90 ZAp 46.96 ETS 178.82 ZAE 72.94 ETE 179.15 ZAC 83.49 ETC 258.10 CLP 46.96

DLA 21.25 RAL 178.94 RAD 6567.4 VEL 11.508 pTH 2.00 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2614.21 -28.23 82.86 37.89 92.29 17 24 45

3994.26 -6.55 160.46 32.83 62.39 11 55 1

2505.26 -29.62 60.04 37.80 94.25 18 55 25

3778.44 -5.34 143.93 32.16 60.54 12 58 17

2196.39 -33.05 36.11 37.33 99.28 20 29 0

3860.07 -2.40 133.13 30.34 55.89 13 34 5

MID-COURSE EXECUTION ACCURACY

SGTl1809.4 SGR 579.3 SG3 1620.7

RRT -.1230 RRF -.1521 RTF .9934

SGB11823.6 R23 .0298 R15 -.9934

SGl11809.8 SG2 574.9 THA 179.65

DIFFERENTIAL CORRECTIONS

TDE .1722 TRA 3.5644 TC-14,7314 BAU _.1759

ROE .2816 RRA .1117 RC3 .3605 FAU .28175

FOE -.6433 FRA 8.2890 FC-22,0740 BSP 4D864

BOE .3301 BRA 3.5661 BC314.7358 FSP 5498

3.956 DpA 8.19 RAp 163.85 ECC 1.1819

PO CST TIM INJ 2 LAT INJ 2 LONG

2214.2 -27.62 74.25

3394.3 -10.20 153.68

1905.3 -28.71 51.36

3178.4 -9.22 137.29

1596.4 -31.42 27.26

3060.1 -6.86 126.88

ORBIT DETERMINATION ACCURACY

ST 2021.2 SR 489.3 SS 1260,4

CRT .2675 CRS .1802 CST -.8990

LSA 2334.7 MSA 679.5 SSA 27.5

EL1 2025.7 EL2 470.4 ALF 3.92

LAUNCH DATE NOV 14 1964 FLIGHT TIME 366.00 ARRIVAL DATE NOV 15 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 210.70 LAp -1.70

RC 306.243 GL 18.80

PLANETOCENTRIC CONIC

C3 11.259 VHL 3.355

LNCH AZMTH LNCH TIME

90.00 16 48 42

90.00 10 44 38

100.00 18 23 40

100.00 11 52 22

110.00 20 O 52

110.O0 12 31 39

DIFFERENTIAL CORRECTIONS

TOE .1019 TRA 3.7550 TC-14.7061BAU 2.2142

ROE .2877 RRA .1120 RC3 .3641FAU .26968

FDE -.7389 FRA 6.1967 _C-20.7376 BSP 41518

BDE .3052 BRA 3.7367 BC314,7106 FSP 5279

DISTANCE 810.928 EARTH TO MARS

LOt. 51.66 VL 32.942 GAL -3.41 AZL 88.12 HCA 244.57 SNA 187.33 ECC .21790 INC 1.8846 vl 30.108

LOP 296.23 VP 23.480 GAP -10.37 AZP 90.81 TAL 340.78 TAp 225.35 RCA 146.51 Apo 228.15 V2 26.029

GP -.48 ZAL 117.92 ZAp 45.97 ETS 178.81 ZAE 71.67 ETE 179.17 ZAC 83.55 ETC 258.07 CLP 45.97

DLA 20.65 RAL 179.82 RAD 6567.4 VEL 11.517 PTH 2.01VHp 4.025 DpA 8.11 RAp 164.07 ECC 1.1853

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ]4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2791.33 -28.16 81.19 38.85 93.13 17 35 14 2191.3 -27.43 72.60

4024.85 -5.59 162.18 33.73 62.19 11 51 45 3424.8 -9.27 155.45

2485.12 -29.51 58.56 38.74 95.03 19 5 5 1885.1 -28.50 49.90

3806.29 -4.40 145.47 33.08 60.40 12 55 48 3206.3 -8.31 138.86

2181.02 -32.87 34.94 38.22 99.95 20 37 13 1581.0 -31.15 26.14

3683.15 -1.52 134.34 31.28 55.85 13 33 2 3083.1 -5.99 128.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11994.9 SG_ 585.4 SG3 1553.1 ST 2073.3 SR 495.1 5S 1267.1

RRT -.1330 RRF -.1625 RTF .9934 CRT .2032 CRS .2300 CST -.9056

SG812009.2 R23 .0304 RI5 -.9954 LSA 2384.9 MSA 678.8 SSA 26.8

SGl11995.1 SGZ 580.2 THA 179.63 EL1 2075.9 EL2 484,2 ALF 2.94

LAUNCH DATE NOV 14 1964 FLIGHT TIME 368.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 210.46 LAP -1.72

RC 307.229 GL 18.59

PLANETOCENTRIC CONIC

C3 11.482 VHL 3.389

LNCH AZMTH LNCH TIME

90.00 16 59 25

90.00 10 41 1

100.OO 18 53 36

100.00 11 49 31

110.OO 20 9 20

110.00 12 30 16

DIFFERENTIAL CORRECTIONS

TDE .O281 TRA 3.9118 TC-14.6587 BAU 2.2509

RDE .2940 RRA .1121RC3 .3672 FAU .25800

FOE -.8273 FRA 6.1051 FC-19.4530 BSP 42173

8DE .2954 BRA 3.9134 8C314.6633 FSP 5068

DISTANCE 815.172 EARTH TO MARS

LOL 51.66 VL 32.946 GAL -3.53 AZL 88.12 HCA 245.80 SMA 187.41ECC .21879 INC 1.8826 V1 30.108

LOP 297.45 VP 23.517 GAp -10.51AZP 90.7T TAL 540.15 TAp 225.95 RCA 146.41APO 228.41 V2 26.057

GP -.47 ZAL 118.96 ZAp 45.01ETS 178.80 ZAE 70.42 ETE 179.19 ZAC 83.61ETC 258,03 CLP 45.01

DLA 20.03 RAL 180.71 RAO 6567.4 VEL 11.527 pTH 2,01VHp 4.096 DpA 8.02 RAp 164.32 ECC 1.1890

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2769.04 -28.06 79.57 39.82 93.94 17 45 34 2169.0 -27.22 71.00

4055.29 -4.62 163.89 34.66 62.03 11 48 56 3455.3 -8.32 157.18

2465.36 -29.38 57.10 39.69 95.78 19 14 41 1865.4 -28.27 48.4?

3834.20 -3.46 147.01 34.02 60.29 12 53 26 3234.2 -7,39 140.42

2165.82 -32.69 33.80 39.14 100.60 20 45 26 1565.8 -30.88 25.04

3706.51 -.62 135.55 32.25 55.82 13 32 3 3106.5 -5.10 129.33

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT12175.9 SGR 591.4 SG3 1487.7 ST 2133.4 SR 500.9 SS 1275.0

RRT -.1428 RRF -.1727 RTF .9933 CRT .1397 CRS .2765 CST -.9124

SG812190.3 R23 .0309 R13 -.9933 LSA 2443.4 HSA 676.3 SSA 26.3

S0112176.2 SG2 585.5 THA 179.60 ELt 2134.7 EL2 495.7 ALF 1.99

LAUNCH DATE NOV 14 1964 FLIGHT TIME 370.00 ARRIVAL DATE NOV 19 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 210.22 LAP -1.73

RC 308.206 GL 18.37

PLANETOCENTRIC CONIC

C3 11.722 VHL 3.424

LNCH AZMTH LNCH TIME

90.00 17 10 1

90.00 10 37 33

100.00 18 43 27

100.00 11 46 48

110.00 20 17 48

110.00 12 28 56

DIFFERENTIAL CORRECTIONS

TDE -.0483 TRA 4.0940 TC-14.5863 BAU 2.2866

RDE .3006 RRA .1121 RE3 .3895 FAU .24652

FDE -.9080 FRA 6.0105 FC-18.2075 BSP 42809

Bog .3044 BRA 4.0955 8C314.5910 FSP 4864

EARTH TO MARS

SNA 187.49 ECC .21971 INC 1.8806 VI 30.108

TAp 226.53 RCA 146.30 APO 228.69 92 26.085

ETE 179,21 ZAC 83.68 ETC 257.99 ELF 44.08

DISTANCE 819.418

LOL 51.66 VL 32.951 GAL -3.65 AZL 88.12 HCA 247.02

LO_ 298.67 Vp 23.554 GAP -10.64 AZP 90.73 TAL 339.51

GP -.46 ZAL 120.01 ZAp 44.08 ETS 178.79 ZAE 69.20

DLA 19.40 RAL 181.60 RAD 6567.4 VEL 11.537 pTH 2.01VHp 4.169 DpA 7.91 RAp 164.60 ECC 1,1929

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2747.31 -27.95 77.99 40.80 94.72 17 55 48 2147.3 -27.00 69.45

4085.65 -3.65 165.60 35.62 61.90 11 45 39 3485.6 -7.38 158.90

2446.00 -29.24 55.68 40.66 96.52 19 24 13 1846.0 -28.03 47.08

3862.19 -2.52 148.54 34.99 60.20 12 51 10 3262.2 -6.46 141.98

2150.80 -32.50 32.67 40.07 101.24 20 53 39 1550.8 -30.61 23.96

3730.15 .28 136.79 33.25 55.82 15 31 6 3130.1 -4.21 130.58

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12350.1SGR 597.2 SG3 1423.5 ST 2201.1 SR 506.6 SS 1282.8

RRT -.1523 RRF -.1827 RTF .9932 CRT .0781CRS .3194 CST -.9193

SGB12364.5 R23 .0315 R13 -.9932 LSA 2508.8 MSA 672.4 SSA 25.8

SGl12350.5 SG2 590.2 THA 179.58 EL1 2201.5 EL2 505.0 ALF 1.09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

L_ONCH gAs£ NOV 14 196A FLIGHT _|ME 372.00 ARRIVAL DATE NOV 21 1965

HELIOCENTRIC CONIC DISTANCE 823.666 EARTH TO MARS

RL 147.99 LAL .00 LOL 51.66 VL 32;956 GAL -3.78 AZL 88.12 HCA 248.25 SMA 187.58 ECC .22068 INC 1.8787 Vl 30.108

RP 209.99 LAP -1.75 LOOP 299.90 VP 23.590 GAP -10.77 A ZP 90.70 TAL 338.85 TAp 227.10 RCA 146.18 APO 228.97 V2 26.111

RC 309.174 GL 18.15 GP -.45 ZAL 121.07 ZAP 43.18 ETS 178.78 ZAE 68.00 ETE 179.22 ZAC 03.76 ETC 257.95 CLP 43.18

PLANETOCENTRIC CONIC

C3 11.979 VHL 3.4610LA 18.76 RAL 182.50 RAD 6567.5 VEL 11.548 PTH 2.02 VHp 4.243 DpA 7.79 RAp 164.90 ECC 1.1971

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 20 29 2726.11 -27.82 76.45 41.80 95.48 18 5 55 2125.1 -26.77 67.94

90.00 10 34 14 4115.94 -2.67 167.29 36.61 61.80 11 42 50 3515.9 -6.42 160.62

100.00 18 53 14 2427.03 -29.08 54,29 41,64 97,23 19 35 41 1827.0 -27.78 45,73

1oo.00 11 44 10 3890.26 -1.57 150.O9 55.99 60.14 12 49 1 3290.5 -5.53 143.54

110.00 20 26 15 2135.98 -32.29 31.56 41.01 101.87 21 1 51 1536.0 -30.32 22.90

110.OO 12 27 38 3754.06 1.20 138.03 34.27 55.94 13 30 12 3154.1 -3.30 131.83

01FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERHIMATION ACCURACY

TOE -.1280 TRA 4.2822 TC-14.4948 BAU 2.3220 SGT12520.6 SGR 602.7 SG3 1361.7 ST 2276.0 SR 512.3 SS 1290.9

ROE .3074 RRA .1120 RC3 .3712 FAU .23546 RRT -.1817 RRF -.1927 RTF .9931 CRT .0187 CRS .3395 C$T -.9258

FDE -.9890 FRA 5.9154 FC-17.0180 BSP 43438 S_812535.1 223 .0322 R13 -.9931 LSA 2581.3 MSA 667.5 SSA 25.3

BDE .3330 8RA 4.2837 BC314.4996 FSP 4668 SG112521.0 SG2 394.8 THA 179.55 EL1 2276.1 EL2 512.2 ALF .25

LAUNCH DATE NOV 14 1964 FLIGHT TIME 374.00 ARRIVAL DATE NOV 23 1965

HELIOCENTRIC CONIC DISTANCE 827.915

RL 147.99 LAL .00 LOL 51.66 VL 32.961 GAL -3.91AZL 88.12 HCA

RP 209.77 LAP -1.76 LOP 301.13 VP 23.626 GAP -10.90 AZP 90.66 TAL

RC 310.132 GL 17.92 GP -.44 ZAL 122.14 ZAP 42,30 ETS 178.76 ZAE

PLANETOCENTRIC CONIC

C3 12.253 VHL 3.500 OLA 18,12 RAL 183,40 RAO 6587,5 V[L 11,560 PTH 2,02 VHP 4,319 OpA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 30 50 2705.43 -27.68 74.95 42.81 96.22 18 15 56

90.O0 10 31 4 4140.20 -1.70 168.98 57.63 61.73 11 40 10

1OO.00 19 2 56 2408.44 -28.92 52.93 42.64 97.93 19 43 4

100.00 11 41 39 3918.42 -.61 151.63 37.02 60.11 12 46 57

110.00 20 34 41 2121.39 -32.08 30.47 41.96 102.46 21 10 2

110.00 12 26 23 3776.24 2.12 139.30 35.32 55.87 13 29 21

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE -.2116 TRA 4.4760 TC-14.3819 BAu 2.3568 SGT12683.3 StIR 608.1 8G3 1301.6

ROE .3144 RRA .1117 RC3 .3723 FAU .22470 RRT -.1711RRF -.2026 RTF .9930

F08-1.0521FRA 5.8197 FC-15.8758 8SP 44050 S¢,81269_.9 R23 .0327 213 -.9930

BDE .5790 BRA 4.4773 BC314.3868 FSP 4476 _11268§.7 $02 599.1 THA 179.53

EARTH TO MARS

249.48 SMA 187.67 ECC .22170 INC 1.8768 Vl 30.108

338.18 TAp 227.66 RCA 146.06 APO 229.27 V2 26.137

66.83 ETE 179.24 ZAC 83.94 ETC 257.91CLP 42.30

7.66 RAp 165.23 ECC 1.2017

PO CST TIM INJ 2 LAT INJ 2 LONG

2105.4 -26.35 66.48

3546.2 -5.46 162.32

18_8.4 -27.52 44.41

3318.4 -4.58 145.10

1521.4 -30.03 21.86

3178.2 -2.37 133.09

ORBIT DETERMINATION ACCURACY

ST 2357.7 SR 317.9 SS 1298.9

CRT -.0386 CRS .3968 CST -.9321

LSA 2860.1 M$A 661.4 SSA 24.8

ELt 2337.8 EL2 517.5 ALF 179.49

LAUNCH DATE NOV 14 1964 FLIGHT TIME 376.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC COHIC 01STANCE 85Z.169

• RL 147.99 LAL .00 LOL 51.66 VL 32.966 GAL -4.05 AZL 88.12 HCA 250.72 SMA 187.76 ECC

RP 209.55 LAP -1.77 LOP 302.37 Vp 23.661 GAP -11.04 A ZP 90.62 TAL 557.49 TAp 228.20 RCA

RC 311.080 GL 17,68 GP -.43 ZAL 123.22 ZAP 41.45 ETS 178.75 ZAE 65.89 ETE 179.26 ZAC

PLANETOCENTRIC CONIC

C3 12.547 VHL 3.542 DLA 17.46 RAL 184.30 RAD 6567.5 VEL 11.573 pTH 2.02 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ

90.00 17 41 4 2683.27 -27,52 73.50 43.84 96.93 18 23 50

90.00 10 28 1 4176,44 -.72 170.67 38.88 61.89 11 37 37

1OO.00 19 12 33 2390.26 -28.74 51.61 43.65 98.60 19 52 24

100.00 11 59 13 5946.68 .35 153.18 38.08 60.11 12 44 59

110.00 20 43 5 2107.04 -31.87 29.41 42.96 103.08 21 18 12

110.OO 12 25 11 3802.67 3.05 140.57 36.39 55.94 13 28 33

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE -.2976 TRA A.6760 TC-14.2492 BAU 2.3910 $G712845.4 _ 613.3 $G3 1243.4

RDE .3217 RRA .1112 RC3 .3728 FAU .21429 RRT -.1804 RRF -.2126 RTF .9928

FDE-1.1157 FRA 5.7214 FC-14.7856 8SP 44660 SG812860.0 R23 .0336 R13 -.9929

EDE .4384 ERk A.6773 5C314.2541FSP 4290 $0112945.g SG2 603.2 THA 179.51

EARTH TO MARS

.22276 INC 1.8750 vl 50.108

145.93 APO 229.58 V2 26.162

83,92 ETC 257.86 CLP 41.45

4.396 DpA 7.52 RAp 165.59 ECC 1.2065

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2085.3 -26.28 65.05

3576.4 -4.50 164.02

1790.3 -27.25 43.12

3346.7 -3.63 146.66

1507.0 -29.74 20.84

3202.7 -1.44 134.37

ORBIT DETERMINATION ACCURACY

ST 2445.8 $R 525.5 _$ 1306,1

CRT -.0926 CRS ,4316 CST -.9378

LSA 2744.5 NSA 655.0 SSA 24.3

EL1 2446.3 EL2 521.2 ALF 178.81

LAUNCH DATE NOV 14 1964 FLIGHT TIME 378.00 ARRIVAL DATE NOV 27 1965

HELIOCENTRIC CONIC DISTANCE 836.416

RL 147.99 LAL .00 LOL 51.66 VL 32.971 GAL -4.19 AZL 88.13 HCA

RP 209.34 LAP -1.78 LOP 303.60 VP 23.695 GAP -11.17 AZP 90.58 TAL

RC 312.019 GL 17.44 GP -.42 ZAL 124.31 ZAP 40.62 ET$ 178.73 ZAE

PLANETC_ENTRIC CONIC

C3 12.861VHL 3.586 OLA 16.80 RAL 185.20 RAO 6567.5 VEL 11.587 pTH

EARTH TO MARS

251.95 $NA 187.85 ECC .22387 INC 1.8752 vl 30.108

336.79 TAp 228.74 RCA 145.79 APO 229.90 V2 26.186

64.57 ETE 179.28 ZAC 84.01ETC 257.81CLP 40.62

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC

90.00 17 31 12 2663.62 -27.35 72,09 44,89

90.00 10 25 5 4206.69 .25 172.35 39.75

100.00 19 22 6 2372.48 -28.55 50.32 44.69

100.00 1t 36 52 3975.06 1.31 154.74 39.17

110.00 20 51 27 2092.94 -31.65 28.37 43.96

110.00 12 24 0 3827.36 3.99 141.86 37.50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRAC_

TOE -.3867 TRA 4.8823 TC-14.0947 BAu 2.4243 50T12999.0 8_ 618.3 SG3 1186.7

ROE .3293 RRA .1106 RC3 .3726 FAu .20407 RRT -.1895 RRF -.2222 RTF .9926

FDE-1.1723 FRA 5.6230 FC-13.7368 BSP 45264 90813013.6 RZ3 .0343 R13 -.9927

8DE .5079 BRA 4.8836 BC314.0996 FSP 4115 S0112999.5 SG2 607.1THA 179.48

2.03 VHp 4.474 DpA 7.57 RAp 165.97 ECC 1.2117

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

97.62 18 35 38 2065.6 -26.02 63.67

61.68 11 35 11 3606.7 -3.53 165.72

99.26 20 1 59 1772,5 -26.98 41.87

60.13 12 43 7 5375.1 -2.67 148.22

103.65 21 26 20 1492.9 -29.45 19.85

56.02 13 27 48 3227.4 -.50 135.65

ORE|T DETERMINATION ACCURACY

ST 2539.4 SR 329.1 SS 1312.2

CRT -.1430 CRS .4632 CST -.9430

LSA 2833,7 MSA 648.0 SSA 23.6

EL1 2540.6 EL2 523.4 ALF 178.22
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 19S4)

LAUNCH DATE NOV 14 1964 FLIGHT TIME 380.00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC CO_lC

RL 147.99 LAL .00

RP 209.14 LAP -1.79

RC 512.930 GL 17.19

PLANETOCENTRIC CONIC

CS 13.197 VHL 3.633

LNCH AZMTH LNCH TIME

90.00 18 1 14

90o90 10 22 13

100.00 19 31 35

lO0.O0 11 34 36

110.00 20 59 47

110.00 12 22 55

DIFFERENTIAL CORRECTIONS

TDE -.4799 TRA 5.0931 TC-13.9267 8AU 2.4380

ROE .3372 RRA .1097 RC3 .3719 FAU .19429

FDE-1.2232 FRA 3.5228 FC-12.7452 BSP 4584-4

BOE .3863 BRA 5.0962 8C313.9316 FSP 3939

DISTANCE 840.666 EARTH TO MARS

LOL 51.66 VL 32.977 GAL -4.33 AZL 88.15 HCA 253.19 SMA 187.94 ECC .22502 INC 1.8713 vl 30.108

LOP 304.84 VP 25.728 GAp -11.30 AZP 90.54 TAL 336.07 TAp 229.26 RCA 145.65 APO 230.23 V2 26.209

GP -.41 ZAL 123.40 ZAp 39.82 ET_ 178.72 ZAE 63.47 ETE 179.29 ZAC 84.11ETC 257.75 CLp 39.82

DLA 16.13 RAL 186.10 RAD 6567.5 VEL 11.601PTH 2.03 VHP 4.555 DpA 7.20 RAp 166.38 ECC 1.2172

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2646.47 -27.17 70.71 45.95 98.29 18 45 20 2046.5 -25.75 62.34

4236.93 1.23 174.04 40.86 61.71 11 32 52 3636.9 -2.56 167.4I

2333.11 -28.35 49.07 45.73 99.89 20 10 50 1755.1 -26.70 40.66

4003.53 2.28 156.30 40.28 60.19 12 41 19 3403.5 -1.71 149.75

2079.13 -31.42 27.38 44.98 104.21 21 34 26 1479.1 -29.15 18.89

3852.28 4.94 143.17 38.62 56.13 13 27 5 3252.3 .46 136,95

MID-COURSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

SG713150.5 SGR 623.1 SG3 1132.2 ST 2638.8 SR 534.6 Ss 1317.7

RRT -.1989 RRF -.2322 RTF .9924 CRT -.1909 CRS .4932 CST -.9477

S8813165.3 R23 .0352 R13 -.9924 LSA 2928.2 MSA 640.6 SSA 23.4

S8113131.1SG2 610.6 TH4 179.46 ELI 2640.8 EL2 324.4 4LF 177.69

LAUNCH DATE NOV 14 1964 FLIGHT TIME 382.00 ARRIVAL DATE DEC I 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 208.94 LAP -1.80

RC 315.871 GL 16.94

PLANETOCENTRIC CONIC

CS 13.536 VHL 5,682

LNCH AZMTH LNCH TIME

gO.DO 18 II 9

90.00 10 19 32

100.00 19 40 58

100.00 11 32 24

110.00 21 6 4

110.00 12 21 47

DIFFERENTIAL CCRRECTIO_I$

TOE -.3758 TRA 5.3142 TC-13.7395 BAU 2.4908

ROE .343S RRA .1087 RC3 .3706 FAU .18477

FDE-1.2717 FRA 5.4211 FC-11.8004 BSP 46422

BOE .8714 9RA 5.3153 BC313.7445 FSP 3770

DISTANCE 844.916 EARTH TO MARS

LOL 51.66 VL 32.982 GAL -4.48 AZL 88.13 HCA 254.43 SMA 188.05 ECC .22623 INC 1.8695 Vl 30.105

LOP S06.08 VP 23.760 GAP -11.43 AZP 90.50 TAL 335.33 TAp 229.76 RCA 145.49 Apo 230.57 V2 26.232

GP -.40 ZAL 126.S0 ZAp 39.04 ETS 178.70 zN[ 62.39 ETE 179.31 ZAC 84.21 ETC 257.70 CLP 39.03

DLA 15.46 RAL 187.01RAD 6567.S VEL 11.616 PTH 2.04 VHP 4.637 DpA ?.03 RAP 166.80 ECC 1.223l

L-I TIME INJ LAT INJ I._G INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT IHJ 2 LONG

2627.83 -26o98 69.38 47.02 98.95 18 54 57 2027.8 -25.47 61.04

4267.24 2.21 173.73 42.00 61.76 11 30 39 3667.2 -1.58 169.10

2338.17 -28.15 47.85 46.80 100,30 20 19 56 1738.2 -26.41 39.48

4032.12 3.24 137.87 41.42 60.27 12 39 36 5432.1 -.74 151.35

2065.82 -31.19 26.37 46.01 104,76 21 42 30 1465.6 -28.85 I7.95

3S77.44 5.89 144.50 39.78 56.27 13 26 24 3277.4 1.42 138.27

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13296.1 SGR 627.7 SG3 1079.3 ST 2742.3 SR 540.0 SS 1321.4

RRT -.2081RRF -.2422 RTF .9922 CRT -.2354 CRS .5207 CST -.9520

SG813310.9 R23 .0380 RI3 -.9922 LS4 3026.2 uSA 632.9 SSA 22.9

S8113298.7 SG2 614.0 THA 179.44 ELI 2745.6 EL2 524.3 ALF 177.25

LAUNCH DATE NOV 14 1964 FLIGHT TIME 384.00 ARRIVAL DATE DEC 3 1965

NELIOCENTRIE CONIC

RL I47.99 LAL .00

RP 208.76 LAP -1.81

RC 314.784 GL 16.68

PLANETOCENTRIC CONIC

C3 13,938 VHL 3,733

LHCH AZHTH LNCH T|ME

90.00 18 20 57

90.00 10 16 55

100.00 19 50 16

1OO.00 11 30 17

110.O0 21 16 19

110.00 12 20 44

DIFFERENTIAL C(SRRECTIONS

TOE -.G7sO TRA 5.5402 TC-13.5582 BAU 2.5237

ROE .3338 RflA .1074 RC3 .368T FAU .17555

FDE-1.3128 FRA 3.318S FC-10.9058 BSP 46981

BDE .7621 8RA 5.5413 BC313.5432 FSP 3607

DISTANCE 849.165 EARTH TO MARS

LOL 51.66 VL 32.988 GAL -4.63 AZL 88.13 HCA 255.67 SMA 188.13 ECC .22750 INC 1.5677 vl 30.108

LOP 307.33 VP 23.792 GAp -11.57 AZP 90.48 TAL 334.58 TAp 230.26 RCA 145.33 APO 230.93 V2 26.254

GP -.39 ZAL 127.80 ZAp 38.28 ETS 178.69 ZAE 61.33 ETE 179.33 ZAC 84.31ETC 257.64 CLP 38.27

DLA 14.78 RAL 187.91 RAO 6567.5 VEL I1.653 pTH 2.04 VHP 4.720 DpA 6.84 RAp I67.25 ECC 1.2294

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2609.69 -26.79 68.09 48.12 99.55 19 4 27 2009.7 -23.19 59.79

4297.56 3.18 177.43 43.16 61,85 11 28 32 3697.6 -.6! 170.79

2321.65 -27.94 46.67 47.88 101.09 20 28 58 I721.7 -26.12 38.34

4060.82 4.21 159.45 42.59 60.38 12 37 58 5460.5 .23 152.92

2032.42 -30.96 25.41 47.07 105.28 21 50 32 1452.4 -28.55 17.04

3902.82 6.85 145.84 40.96 56.43 13 25 47 3302.8 2.39 139,59

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13438.3 SGR 632.2 SG3 1028.1 ST 2850.4 SR 545.4 S5 1323.5

RRT -.2174 RRF -.2321RTF .9919 CRT -.2766 CRS .3460 CST -.9559

58813453.1 R23 .0369 RI3 -.9919 LSA 3127.7 MSA 623.0 SSA 22.5

S8113439.0 SG2 617.0 THA 179.41 EL1 2854.5 EL2 ,523.4 ALF 176.86

LAUNCH DATE NOV 14 1964 FLIGHT TIME 386.00 ARRIVAL DATE DEC 5 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 208.58 LAP -1.82

RC 315,690 GL 16.42

PLANETOCENTRIC CONIC

CS 14.347 VHL 3.788

LNCH AZMTH LNCH TIME

90.00 18 30 40

90.00 10 14 23

100.00 19 59 30

100.00 11 26 15

110.O0 21 24 31

110.00 12 19 43

DIFFERENTIAL CORRECT|ONS

TOE -.7764 TRA 5.7733 TC-15.3211 8AU 2.5360

ROE .3626 RRA .1058 RE3 .3663 FAU .1666D

FOE-1.3482 FRA 5.2142 FC-10.0535 8SP 47542

BDE .8569 9RA 5.7744 BC313.3261FSp 3451

DISTANCE 853.413 EARTH TO MARS

LOL 51.66 VL 52.993 GAL -4.79 AZL 88.13 HCA 256.92 SMA 188.23 ECC .22881 INC 1.8660 vl 30.108

LOP 308.57 VP 23.822 GAp -11.70 AZP 90.42 TAL 333.82 TAp 230.74 RCA 145.16 Apo 231.30 V2 26.274

GP -.38 ZAL 128.71 ZAp 37.54 ETS 178.67 Z/U[ 60.30 ETE 179.34 ZAC 84.42 ETC 257.55 CLP 37.54

DLA 14.10 RAL 188.81RAD 6567.6 VEL 11.650 PTH 2.05 VHP 4.805 DpA 6.65 RAp 167.73 ECC 1.2361

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2592.05 -26.58 66.84 49.23 100.14 19 13 52 1992.1 -24.91 58.57

4327.92 4.16 179.13 44.35 61.96 11 26 31 3727.9 .37 172.49

2305.58 -27.72 45.52 48.98 101.65 20 37 55 1705.6 -25.84 37.23

4089.63 5.18 161.05 43.79 60.52 12 36 24 3489.6 1.21 154.50

2039.55 -30.72 24.48 48.14 103.78 21 58 30 1459.6 -28.25 16.16

3928.42 T.81 147.20 42.17 56.62 13 25 11 3328.4 3.37 140.93

NID-C(_RSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

58713575.7 8GR 636.4 SG3 978.7 ST 2961.2 SR 550.7 SS 1323.6

RRT -.2268 RRF -.2621RTF .9916 CRT -.3145 CRS .3693 C$T -.9592

58813590.6 R23 .0379 R13 -.9916 LSA 3231.5 NSA 617.3 SSA 22.0

S8113576.5 SG2 619.8 THA 179.39 EL1 2966.4 EL2 521.9 ALF 176.55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 14 1964 FLIGHT TIME 388.00 ARRIVAL DATE DEC 7 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00 LOL

RP 208.40 LAP -1.82 LO_ 309.82 VP 23.852 GAp -11.64 AZP 90.38 TAL 333.04 TAp 231.20 RCA 144.98 APO 231.68

RC 316.588 GL 16.13 GP -.37 ZAL 129.81 Zkp 36.82 ETS 178.63 ZAE 59.28 ETE 179.36 ZAC 84.54 ETC 257.52

PLANETOCENTRIC CONIC

C3 14.782 VMH 3.845 DHA 13.42 RAL 189.70 RAD 6567.6 _EL 11.6S9 PTH 2.05 VHP 4.892 OpA "6.44 RAP 168.22

DISTANCE 857.658 EARTH 70 NARS

51.66 VL 32.989 GAL -4.95 AZL 88.14 HCA 258.17 SMA 188.33 ECC .230|9 INC 1.8642 vl 30.108

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM

90.00 18 40 16 2574.93 -26.37 85.83 50.35 100.71 19 23 11 1974.9

90.00 10 11 57 4358.33 5.13 180.83 45.58 62.11 11 24 35 3758.3

100.00 20 8 38 2289.95 -27.50 44.41 50.09 102.20 20 46 48 1690.0

100.00 11 26 16 4118.54 6.14 162.65 45.02 60.69 12 34 54 3518.5

110.00 21 32 39 2027.03 -30.49 23.58 49.23 106.27 22 6 26 1427.0

110.00 12 18 44 3954.22 8.77 148,57 43.41 56.83 13 24 38 3354.2

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTIoN ACCURACY

TDE -.8eR, O _lta 6.0131 TC-13.0937 BAU 2.3886 $G713710.2 SIR 640.3 SG3 93t.0

ROE .3716 RRA .1041RCS .3634 FAU .16801 RRT -.2360 RRF -.2724 RTF .9913

FOE-I.SSOS FRA 3.1082 FC3-9.2340 BSP 48078 SGBt3725.Z R23 .0390 R13 -.9913

908 .9571DRA 6.0140 BC313.0988 FSP 3297 S6113711.1SG2 622.4 THA 179.37

v2 26.294

CLP 36.82

ECC 1.2435

INJ 2 LAT INJ 2 LONG

-24.62 57.40

1.36 174.18

-25.54 36.16

2.19 156.09

-27.96 15.50

4.35 142.28

C_BIT DETERMINATION ACCURACY

ST 3075.2 8R 556.0 SS 1522.4

CRT -.3499 CRS .5914 CST -.9621

LSA 3338.1MSA 609.6 SSA 21.6

ELI 3081.6 EL2 519.7 ALF 176.27

LAUNCH DATE NOV 14 1964 FLIGHT TINE 390.00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC CONIC DISTANCE 861.901 EARTH TO MARS

RL 147.99 LAL .00 LO(. 51.68 VL 33.004 GAL -5.12 AZL 88.14 HCA 259.42 SMA 188.43 ECC .23162 INC 1.8625 vl 30.108

RP 208.24 LAP -1.83 LOP 311.07 VP 23.881 GAp -11.98 AZP g0.34 TAL 332.24 TAP 231.66 RCA 144.78 kPO 232.07 V2 26.31A

RC 317.480 GL 13.88 GP -.36 ZAL 130.92 2AP 36.12 ETS 178.64 ZAE 58.28 ETE 179.37 ZAC 84.66 ETC 257.45 CLP 36.12

PHAtAETOCEMTR[C CO141C

CS 15.247 VHL 3.903 DLA 12.74 hAL 190.60 RAD 6567.6 VEL 11.689 PTH 2.06 vHP 4.980 DpA 6.23 RAP 168.73 ECC 1.2509

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZt4TH |NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 48 46 2358.33 -26.15 64.46 51.50 101.26 19 32 24 1958.3 -24.54 56.27

90.00 10 8 35 4388.78 6,08 182.55 46.83 62.28 11 22 44 3788.8 2.34 173.88

100.00 20 17 41 2274.79 -27.28 43.34 51.23 102.72 20 55 36 1674.8 -25.25 35.13

100.00 11 24 21 4147.55 7oll 164.26 46.28 60.89 12 33 29 3547.5 3.17 157.69

110.00 21 40 44 2014.86 -30.25 22.71 50.34 106.73 22 14 19 1414.9 -27.66 14.48

110.00 12 17 47 3980.22 9.74 149.97 44.68 57.07 13 24 7 5380.2 5.33 143.65

DIFFERENTIAL CORRECTI(_S MID-CoURSE EXECUTIoN kCCUflACY _BIT DETERMINATION ACCURACY

TOE -.9807 TRA 8.2586 TC-12.8528 BAU 2,6209 SG713939.6 _ 644.4 963 884.8 ST 3191.5 SR 561.1 SS 1518.9

RDE .3911 RRA .1020 RC3 .3601 FAU .14962 RRT -.24§5 RNF -.2827 RTF .9909 CRT -.3827 CRS .6118 CST -.9647

F08-1.4070 FRA 3o0005 FC3-8.4959 BSP 48615 SGI313654.8 RZ3 .0401 R13 -.9909 LSA 3446.2 MSA 601.9 SSA 21.2

DOE 1.0615 BRA 6,2604 BC312.8579 FSP 3149 $6113840.5 $62 824.7 THA 179.34 EL1 5198.8 EL2 517.2 ALF 176.05

LAUNCH DATE NOV 14 1864 FLIGHT TIME 392.00 ARRIVAL DATE DEC 11 1965

HELIOCENTRIC CONIC DISTANCE 866.140 EARTH TO MARS

RL 147.88 LAL .00 LOL 51.66 VL 33.010 GAL -5.29 AZL 88.14 HCA 260.67 SMA 188.53 ECC .23312 INC 1.8608 vl 30.108

RP 208.08 LAp -1.84 LOP 512.32 VP 23.909 GAP -12.12 AZP 90.30 TAL 331.45 IAp 232.10 RCA 144.58 kPO 282.48 V2 26.332

RC 318.367 GL 15.61 GP -.36 ZAL 152.03 ZAP 35.45 ETS 178.62 ZAE 57.31ETE 179.39 ZAC 84.78 ETC 257.59 CLP 35.44

PHANETOCENT_tC CONIC

C3 15.742 VHL 3.968 OLA 12.O3 RAL 191.49 RAO 6567.6 VEL 11.710 pTH 2.06 VHp 5.070 DpA 8.00 hAP 189.26 ECC 1.2591

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT |NJ LoNG %NJ RT ASC INJ AZMTH INJ TIME

80.00 18 59 8 2542.24 -25.84 63.34 52.66 101.78 19 41 52

90.00 10 7 18 4419.27 7.06 184.27 48.11 62.5t 11 20 57

100.00 20 26 39 2260.09 -27.06 42.51 52.38 103.22 21 4 19

100.00 11 22 SO 4176.86 8.07 165.89 47.56 61.12 12 52 7

110.DD 21 48 46 2003.11 -50.02 21.88 51.46 107.18 22 22 9

110.00 12 16 52 4006.40 10.71 151.58 45.97 57.34 13 23 38

DIFF[RENT|AL CORRECTION9 MID-COURSE EXECUTIoN ACCURACY

708-1.1012 TRA 6.5141 TC-12.6015 BAU 2.6551 SGT15965.7 SCAR 648.1 SG3 840.2

RDE .3908 RRA .0997 RC3 .5363 FAU .14155 RRT -.2550 ARF -.2931 RIF .9905

F08-1.4287 FRA 4.8905 FC3-7.7846 BDP 49144 36B15980.7 R23 .0414 R13 -.9905

DOE 1.1685 DRA 6.5148 BC312.6063 FSP 5005 96115966.7 $62 626.7 TMA 179.32

PO CST TIM INJ 2 LAT INJ 2 LONG

1942.2 -24.05 55.17

3819.3 3.32 177,59

1660.1 -24.97 34,13

3576.7 4.15 159.29

1403.1 -27.38 13.68

5406.4 6.32 145.03

ORBIT DETERMINATION ACCURACY

ST 3308.5 SR 566.1 SS 1313.1

CRT -.4124 CRS ,6307 CST -,9669

LSA 3554.8 MSA 594.7 SSA 20.8

ELI 35_6.9 ELZ 514.4 ALF 175.86

LAUNCH DATE NOV 14 1964 FLIGHT TINS 594. Ob ARRIVAL DATE DEC 13 1965

HELIOCENTRIC CONIC DISTANCE 870.375 EARTH

RL 147.99 LAL .OD LOL 31.66 VL 38.016 GAL -5.46 AZL 88.14 HCA 261.92 SMA 188.63 ECC .23488 INC

RP 207.95 LAp -1.84 LOP 315.58 VP 23.956 GAP -12.26 A ZP 90.26 TAL 530.60 TAp 232.52 RCA 144.56 APO

RC 319.247 GL 15.33 r,,p -.35 ZkL $33.14 ZAP 34.79 ST3 t78.60 ZNE 56.35 ETE 179.40 ZkC 84.91ETC

PHANETOCENTRIC CONIC

C3 16.269 VHL 4.034 OHA 11.56 RAL 192.38 RAD 6567.7 VEL 11.733 PTH 2.07 VHP 5.162 OpA 5.77 RAp

HNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TIME

90.00 19 8 27 2526.68 -25.71 62.25 53.83 102.28 19 50 33

90.00 10 3 6 4449.82 8.01 186.01 49.42 62.75 11 19 15

100.00 20 33 51 2245.87 -26.83 41.31 53.55 105.70 21 12 57

100.00 11 20 42 4205.86 9.02 167.33 48.87 61.38 12 30 48

110.00 21 56 44 1991.74 -29.79 21.07 52.61 107,60 22 29 55

110.00 12 15 59 4032.76 11.67 152.81 47.29 57.64 13 23 12

DIFFERENTIAL C(_RECTION3 MID-COURSE ExECuIION ACCURACY

TOE-1.2161TRA 6.7733 1C-12.3430 BAU 2.6858 SG714098.0 SGR 851.7 SG5 797.1

ROE .4009 RRA .0971RC3 .5520 FAU .13375 RRT -.2647 RRF -.3038 RTF .9900

FOE-1.4469 FRA 4.7789 FC5-7.1161 BSP 49640 86014104.1 R23 .0428 R13 -.9900

DOE 1.2805 BRA 6.7762 DC512.5480 F3P 2865 S6114090,1 $62 628.4 THA 179.30

TO MARS

1.8391 V1 30.108

232.90 V2 26,349

257.32 CHP 34.79

169.81ECC 1.2678

PO CST TIM INJ 2 LAT INJ 2 LONG

1926.7 -23.77 54.12

3849.8 4.30 179.30

1645.9 -24.68 33.17

3605.9 3.13 160.90

1391.7 -27.09 12.92

5432.8 7.32 146.42

ORBIT DETERMINATION ACCURACY

ST 3427.3 SR 571.1 SS 1505.6

CRT -.4404 CRS .6486 CST -.8688

LSA 3665.0 MSA 587.5 ssA 20.5

EL1 3436.8 EL2 511.3 ALF 175.71
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL Io 1964)

LAUNCH DATE NOV 14 1964 FbIGHT TIME 396.00

HELIOCENTRIC CONIC DISTANCE 874.606

RL 147.99 LAL .00 LOt. 51.66 VL 33.02"2 GAL -5.64 AZL 88.14 HCA 263.17 SMA

RP 207.79 LAP -1.84 LOP 314.83 VP 23,963 GAp -12,40 AZP 90.22 TAL 329.76 TAp

RC 320.122 GL 15.05 GP -.34 ZAL 134.24 ZAp 54.13 ETS 178.58 ZAE 55.41ETE

PbANETOCENTRIC CONIC

C3 16.831 VHL 4.103 0LA 10.67 RAL 195.26 RAO 6567.7 VEL 11.756 PTH 2.08 VHp

LNCH AZMTH LNCM TIME b-I TIME ;NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 17 38 2511.65 -25.49 61.21 35.03 102.76 19 59 29

90.00 10 Z 67 4480.41 8.96 187.76 50.75 63.03 I1 17 38

100.00 20 44 18 2252.15 -26.61 40.55 54.75 104.16 21 21 50

100.00 11 18 58 4235.18 9.97 169.19 50.22 61.67 12 29 54

110.00 22 4 57 1980.77 -29.56 20.50 55.77 108.01 22 37 58

110.00 12 15 8 40§g.28 12.63 154.27 48.64 57.97 13 22 48

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTZON ACCURACY

T0(-1.3333 TRA 7.0448 TC-12.0751 BAD 2.7163 SG714208.1 SGR 655.1 $63 755.6

ROE .4113 RRA .0942 RC3 .3474 FAD .12618 RRT -.2744 RRF -.5146 RTF .9894

FOE-1.4607 FRA 4.6652 FCS-G.4902 BSP 30120 8G814223.2 R23 .0443 R13 -.9895

80E 1.3954 BRA 7.0454 8C512.0801FSP 2728 S6114209.2 862 629.9 THA 179.27

LAUNCH OATE NOV 14 1964 FL|GHT TIN1( 598.00

ARRIVAL DATE DEC 15 1965

EARTH TO MARS

188.74 ECC .23631 INC 1.8574 vl 30.108

232.94 RCA 144.14 APO 233.34 V2 26.366

179.42 ZAC 85.04 ETC 257.26 CLP 34.14

5.256 DpA 5.52 RAP 170.37 ECC 1.2770

PO CST TIM INJ 2 LAT INJ 2 LONG

1911.6 -23.48 53.11

3880.4 5.27 181.02

1652.1 -24.40 32.25

5635,2 6.11 162.53

1380.8 -26.81 12.19

3459.5 8.31 147.85

ORBIT DETERMINATION ACCURACY

ST 3546.4 SR 575.9 SS 1295.9

CRT -.4659 CR$ .6653 CST -.9704

LSA 3775.0 MSA 580.6 SSA 20.1

EL1 3556.8 ELZ 508.1ALF 175.58

HELIOCENTRIC CONIC DISTANCE 878.632

RL 147.99 LAb .00 LOL 51.66 V L 33.028 GAb -5.83 AZb 88.14 HCA 264.43 SMA

RP 207.66 LAP -1.8§ LOP 316.09 VP 23.988 GAP -12.55 AZP 90.18 T/U_ 528.90 TAp

RC 320.992 GL 14.76 GP -.35 ZAL 135.35 ZAP 33.52 ET_ 178.56 ZAE 54.48 ETE

PLANETOCENTRIC CONIC

C3 17.430 VHL 4.175 DLA 9.99 RAb 194.14 RAD 8587.7 VEL 11.782 PTH 2.08 VHP

LNCH AZMTH LMCH TIME L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZ14TH INJ TIME

90.00 19 26 42 2497.15 -25.27 60.Z0 56.24 105.22 20 8 20

90.00 10 0 53 4511.04 9.90 189.51 52.12 65.34 11 16 4

100.00 20 52 59 2218.88 -26.38 39.43 55,93 104,59 21 29 58

100.00 11 17 18 4264.54 10.92 170.86 51.59 62.00 12 28 22

110.00 22 12 27 1970.25 -29.33 19.56 54.94 108.39 22 45 17

110.00 12 14 19 4085.96 13.59 155.74 50.02 58.53 15 22 25

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUT|ON ACCURACY

TDE-1.4553 TRA 7.3204 TC-11.8045 6AU 2.7519 $GT14324.9 $GR 658.4 SO5 715.5

ROE .4222 RRA .0909 RC5 .5426 FAU .11892 RRT -.2844 RRF -.3259 RTF .9888

FOE-1.4715 FRA 4.5487 FC3-5.9066 8SP 5057Z S6814540.0 R23 .0460 R13 -.9889

BOE 1.5153 BRA 7.3210 8C311.8094 FSP 2594 S6114326.1 $62 651.1THA 179.25

ARRIVAL DATE DEC 17 1965

EARTH TO MARS

188.84 ECC .23801 INC 1.8557 Vl 30.108

233.33 RCA 143.90 APO 233.79 V2 26.581

179.43 ZAC 85.18 ETC 257.19 CLP 33.52

5.352 DpA 5.27 RAp 170.96 ECC 1.2869

PO CST TIM INJ 2 LAT INJ 2 LONG

1897.1 -23.20 52.14

5911.0 6.24 182.74

1618.9 -24.12 _1.36

3664.5 7.09 164.16

1370.2 -26.54 11.49

3486.0 9.30 149.26

ORBIT DETERMINATION ACCURACY

ST 3666.3 SR 580.7 SS 1284.4

CRT -.4901CRS .6813 CST -.9717

bSA 5885.7 NSA 373.S SSA 19.8

EL1 3677.5 EL2 504.6 ALF 175.48

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.9g LAL .00

RP 207.54 LAP -1.85

RC 321.856 GL 14.48

PLANE TOCENTRIC CONIC

C5 18.068 VML 4.251

LNCH AZMTH LNCH TIME

90.00 19 35 41

90.00 9 58 53

100.00 21 I 35

100.00 11 15 40

110.00 22 20 12

110.00 12 13 52

FLIGHT TIME 400.00 ARRIVAL OATE DEC 19 1965

DISTANCE 883.061

LOL 51.66 VL 33.034 GAL -6.02 AZb 88.15 HCA 265.69 SMA

LOP 317.35 VP 24.012 taP -12.69 AZP 90.14 TAL 328.03 TAp

GP -.35 Zkb 136.45 ZAP 32.92 ET$ 178.54 ZAE 53,57 ETE

OLA 9.30 Rkb 195.01 RAO 6567.7 VEL 11.809 pTH 2.09 VHp

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ

2485.18 -25.05 59.24 57.47 105.65 20

4541.71 10.83 191.29 53.52 63.68 11

2206.14 -26.18 38.55 57.15 105.01 21

4294.00 11.85 172.54 52.99 62.36 12

1960.12 -29.12 18.86 56.14 108.76 22

4112.78 14.54 157.23 51.43 58.72 13

EARTH TO MARS

188.95 ECC .25978 INC 1.8540 y1 30.108

233.72 RCA 143.64 APO 234.26 V2 26.396

179.45 2AC 85.52 ETC 257.12 CLP 32.92

5.449 0pA 5.01 RAP 171.56 ECC 1.2974

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

17 4 1883.2 -22.93 51.21

14 35 3941.7 7.21 184.48

38 21 1606.1 -25.84 30.51

27 14 3694.0 8.06 165.81

52 52 1360.1 -26.28 10.82

22 5 3512.8 10.30 150.71

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.5788 TRA 7.6061 TC-11.6255 8AU 2.7852 SG714438.5 SCaR 661.5 SG3 676.8

ROE .4333 RRA .0673 RC5 .5371FAU .11186 RRT -.2944 RRF -.3371RTF .9882

FDE-1.4772 FRA 4.4517 FC3-5.5597 8SP 51020 S6814455.8 R23 .0477 R13 -.9882

BDE 1.6372 BRA 7.6066 8C311.5304 FSP 2465 S6114459.8 SG2 632.1 THA 179.23

LAUNCH DATE NOV 14 1964 FbIGHT TINE 402.00

HELIOCENTRIC C(_AIC DISTANCE 887.263

RL 147.99 LAL .00 LOL 51.66 VL $5.040 GAL -6.22 AZL 88.15 HCA 266.95 SMA

RP 207.42 LAp -1.85 LOP 318.61 VP 24.036 GAP -12.85 A ZP 90.10 TAL 527.14 TAp

RC 322.714 GL |4.19 GP -.52 ZAL 137.54 ZAp 32.53 ET8 176.52 ZAE 52.68 ETE

PLANETOCENTRIC CONIC

_)C3 18.747 VHL 4.330 DLA 8.62 RAL 195.88 RAD 6567.8 VEL 11.838 PTH 2.10 VHP

LNCH AZMTH bNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 44 55 2469.76 -24.63 58.32 58.71 104.07 20 25 43

90.00 9 56 56 4572.42 11.76 193.07 54.95 64.05 11 15 9

100.00 21 10 5 2193.89 -25.94 37.70 58.39 105.40 21 46 39

100.00 11 14 6 4323.52 12.78 174.24 54.42 62.75 12 26 9

110.00 22 27 53 195O.44 -28.g0 18.18 57.55 109.10 23 0 25

110.00 12 12 47 4139.74 15.49 158.75 52.87 59.14 15 21 47

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.7066 TRA 7.8975 1C-11.2464 BAU 2.8199 SG714549.1 SGR 664.4 SG5 639.5

ROE .4449 RRA 30834 RC3 .3316 FAU .10508 RRT -.5047 RRF -.3488 RTF .9874

F06-1.4799 FRA 4.3106 FC3-4.8525 BSP 51452 SG814564.3 R23 .0497 R13 -.9875

8DE 1.7636 BRA 7.8980 BC311.2513 FSP 233B 56114550.5 $62 632.8 THA 179.20

ORBIT DETERMINATION ACCURACY

ST 3785.4 SR 585.2 SS 1270.4

CRT -.5119 CRS .6960 CST -.9729

LSA 3995.5 MgA 567.3 SSA 19.4

EL1 5797.5 EL2 501.2 ALF 175.39

ARRIVAL DATE DEC 21 1965

EARTH TO MARS

189.06 ECC .24163 INC 1.8523 vl 30.108

234.09 RCA 143.38 APO 234.74 V2 _6.409

179.46 ZAC 85.46 ETC 257.06 CLP 52.33

5.549 DpA 4.74 RAp 172.18 ECC 1.3085

PO CST TIM ]NJ 2 LAT INJ 2 LONG

1869.8 -22,65 50.32

3972.4 8.17 186.23

1593.9 -23,38 29.70

3723.5 9.03 167.47

1330.4 -26.02 10.19

5539.7 11.29 152.17

ORBIT DETERMINATION ACCURACY

ST 5904.0 SR 589.7 SS 1254.4

CRT -.5324 CRS .7103 CST -.9738

LSA 4104.6 HSA 561.0 SSA 19.1

EL1 3916.8 EL2 497.5 ALF 175.33

1064



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAIJNC. H DATE NOV 14 1964 FLIGHT TIME 404.00 ARRIVAL DATE DEC 23 1965

HEL|OCENTRIC CONIC

RL 147.99 LAL .00

RP 207.31 LAP -1.85

RC 32].566 GL 13.91

PLANETOCENTRIC CONIC

C3 19.470 VHL 4.412

LNCH AZMTH LNCH TIME

90.00 19 53 19

90.00 9 55 3

100.00 21 18 30

100.00 11 12 34

110.00 22 35 29

110.00 12 12 4

DIFFERENTIAL CORRECTION8

T08-1.8379 TRA 8.1981 TC-10.9614 BAU 2.8545

ROE .4569 RRA .0791RC3 .3237 FAU .09850

F08-1.4792 FRA 4.1879 FC3-4.3799 BSP 51820

00E 1.8938 BRA 8.1985 8C310.9662 FSP 2215

DISTANCE 891.467 EARTH TO MARS

LOL 51.66 VL 33.046 GAL -6.42 AZL 88.15 HCA 268.21SNk 189.17 ECC .24356 INC 1.8508 vl 30.108

LOP 319.87 vP 24.058 GAP -13.00 AZP 90.06 TAL 326.23 TAp 234.44 RCA 143.10 APO 235.25 V2 26.422

GP -.32 ZAL 138.63 ZAP 31,75 ETS 178.50 ZAE 51.80 ETE 179.47 ZAC 85.61ETC 256.99 CLP 31.75

DLA 7.95 RAL 196.74 RAD 6567.8 VEL 11.868 PTH 2.11VHp 5.650 DpA 4.47 RAp 172.81ECC 1.3204

L-I TIME INJ LAT INJ LONG [NJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2456.88 -24.62 57.43 59,98 104.46 20 34 16 1856.9 -22.39 49.47

4603.17 12.66 194.87 56.40 64.46 11 11 47 4003.2 9.12 187.98

2182.16 -25.73 36.90 59.64 105.77 21 54 52 1582.2 -23.31 28.93

4353.12 13.70 175.96 55.88 63.17 12 25 7 3753.1 9.99 169.14

1941.22 -28.69 17.55 56.59 109.43 23 7 51 1341.2 -25.78 9.58

4166.82 16.43 160.28 54.34 59.59 13 21 31 3566.8 12.27 153.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T14633.9 SGR 667.3 SG3 603.4 ST 4022.0 SR 594.0 SS 1236.5

RRT -.5151RRF -.3607 RTF .9866 CRT -.5515 CRS .7238 CST -.9746

SG814671.1 R23 .0519 R13 -.9867 LSA 4213.1MSA 554.8 SSA 18.8

86114657.3 SG2 633.2 THA 179.18 EL1 4035.6 EL2 493.9 ALF 175.27

LAUNCH DATE HOV 14 1964 FLIGHT TIME 406.00 ARRIVAL DATE DEC 25 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 207.21 LAp -1.85

RC 324.415 GL 13.62

PLANETOCENTRIC CONIC

C3 20.240 VHL 4.499

LNCH AZMTH LNCH TIME

90.00 20 1 59

90.00 9 53 14

100.00 21 26 49

100.00 11 11 5

110.00 22 43 1

110.00 12 11 22

01FFERENTIAL CCRRECTIONS

108-1.9715 TRA 8.5076 TC-10.8753 BAU 2.8899

ROE .4891RRA .0744 RCS .3198 FAU .09214

FDE-1.4743 FRA 4.0829 FC3-3.9410 BgP 52198

80E 2.0268 BRA 8.5080 0C310.6801 FSP 2095

DISTANCE 895.663 EARTH TO MARS

LOt. 51.66 VL 33.033 GAL -6.83 AZL 89.15 HCA 269.47 $44A 189.28 ECC .24557 INC 1.8489 vl 30.108

LOP 321.13 VP 24.079 GAP -13.16 AZP 90.02 T/M. 32§.31 TAp 234.79 RCA 142.80 Apo 235.77 V2 26.434

GP -.31 ZAL 139.72 ZAP 31.20 ETS 178.48 Z/U[ 50.94 ETE 179.49 ZAC 85.77 ETC 256.92 CLP 31.20

OLA 7.27 RAL 197.60 RAD 6567.8 VEL 11.900 PTH 2.11 VHP 5.754 OpA 4.18 RAp 173.45 ECC 1.3331

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2444.53 -24.40 56.59 61.23 104.83 20 42 44 1844.5 -22.13 48.66

4633.94 13.58 196.69 57.89 64.90 11 10 28 4033.9 10.07 189.75

2170.94 -23.§2 36.13 60.91 108.12 22 3 0 1570.9 -23.06 28.19

4392.77 14.80 177.70 57.37 83.62 12 24 8 $782.8 10.94 170.82

1932.45 -29.49 16.94 59.83 109.73 23 15 14 1332.5 -25.54 9.01

4194.02 17.36 161_84 55.84 60.08 13 21 16 3594.0 13.25 155.14

MZO-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

_'eT14760.6 SGR 689.9 SG3 568.6 ST 4138.5 SR 598.2 SS 1216.2

RRT -.3258 RRF -.3727 RTF .9857 CRT -.5691 CRS .7365 CST -.9752

S_14775.9 R23 ,0542 R13 -.9858 LSA 4319.8 MSA 548.9 SSA 18.3

$6114762.2 $GZ 633.4 THA 179.15 ELI 4152.5 EL2 490.2 ALF 175.23

LAUNCH DATE N_)V 14 1964 FLIGHT TIME 408.00 ARRIVAL DATE DEC 27 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 207.12 LAp -1.85

RC 525.253 GL 1S.33

PLANETOCENTRIC CONIC

C3 21.059 VHL 4.589

LNCH AZMTH LNCH TIME

90.00 20 10 35

90.00 9 51 28

100.00 21 35 3

100.00 11 9 40

110.00 22 50 29

110.00 12 10 43

DIFFERENTIAL CORRECTIONS

T08-2.1090 TRA 8.8245 TC-10.3893 BAU 2.9263

ROE .4818 RRA .0693 RC3 .3133 FAU .08598

FOE-1.4682 FRA 3.9352 FC3-3.5348 BSP 52549

80E 2.1633 8RA 8.8248 0C310.3940 FSP 1979

DISTANCE 8g9.849 EARTH TO MARS

LOL 51.66 VL 33.059 GAL -6.85 AZL 88.15 HCA 270.75 SMA 189.40 ECC .24767 INC 1.8472 Vl 30.108

LOP 322.40 VP 24.100 GAP -13.32 AZP 89.98 TAL 324.38 TAp 235.11 RCA 142.49 APO 236.30 V2 26.444

GP -.30 ZAL 140.80 ZAp 30.66 ET8 178.46 ZAE 50.10 ETE 179.50 ZAC 85.92 ETC 256.85 CLP 30.66

OLA 6.60 RAL 198.45 RAD 6567.9 VEL 11.935 PTH 2.12 VHp 5.859 DpA 3.89 RAp 174.12 ECC 1.$488

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2432.75 -24.1g 55.79 62.55 105.18 20 51 6 1832.7 -21.88 47.89

4664.74 14.44 198.52 5g.41 65.38 11 9 12 4064.7 11.00 191.53

2160.23 -25.31 35.40 62.20 106.46 22 11 3 1560.2 -22.81 27.49

4412.48 15.49 179.46 58.89 64.11 12 23 12 3812.5 11.89 172.52

1924.15 -28.30 16.37 61.10 110.02 23 22 33 1324.1 -25.31 8.47

4221.33 18.28 163.43 57.37 60.60 13 21 4 3621.3 14.23 156.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714861.8 SGR 672.5 SG3 535.0 ST 4252.9 SR 602.2 SS 1193.9

RRT -.3362 RRF -.3851 RTF .9847 CRT -.5855 CRS .T487 CST -.9756

86814877.0 R23 .0567 R13 -.9847 LSA 4424.9 MSA 543.1 SSA 18.2

S6114865.§ SG2 633.3 THA 179.13 ELI 4267.7 EL2 486.5 ALF 175.20

LAUNCH DATE NOV 14 1964 FLIGHT TIME 410.00 ARRIVAL OATE DEC 29 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 207.04 LAp -1.84

RC 326.088 GL 13.04

PLANETOCENTRIC CONIC

C3 21.931VHL 4.683

LNCH AZMTH LNCH TIME

90.00 20 19 1

90.00 9 49 45

100.00 21 43 10

100.00 11 8 16

110.OO 22 57 52

110.00 12 10 5

DIFFERENTIAL CORRECTIONS

70E-2.2510 TRA 9.1500 TC-10.1044 8AU 2.9640

ROE .4950 RRA .0838 RC3 .3069 _AU .08005

F08-1.4557 FRA 3.8049 FC3-3.1GO0 BSP 52852

8DE 2.3048 BRA 9.1502 BC310.1091FSP 1863

DISTANCE 904.024 EARTH TO MARS

LOL 51.66 VL 33.065 GAL -7.07 AZL 88.13 HCA 272.00 SMA 189.51 ECC .24986 INC 1.8458 vl 30.108

LOP 323.66 _p 24.119 GAP m13.48 AzP 89.94 TAL 323.43 TAp 235.42 RCA 142.16 APO 236.86 V2 26.454

GP -.30 ZAL 141.87 ZAP 30.13 ETS 178.44 ZAE 49.26 ETE 179.51 ZAC 86.08 ETC 256.79 CLP 30.13

OLA 5.94 RAL 199.30 RAD 6567.9 VEL 11.971PTH 2.13 VHp 5.967 OPA 3.59 RAp 174.79 ECC 1.5609

L-I TIME ]NJ LAT INJ LONG INJ RT ASC XNJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2421.47 -23.99 35.03 65.86 105.51 20 59 23 1821.3 -21.63 47.15

4695.58 15.31 200.37 60.95 65.88 11 8 0 4095.6 11.92 193.33

2150.04 -25.11 34.71 63.51 106.77 22 19 1 1550.0 -22.58 26.83

4442.23 16.37 181.23 60.45 64.63 12 22 19 3842.2 12.82 174.24

1916.30 -28.12 15.84 62.38 110.29 23 29 48 1316.3 -25.10 7.97

4248.72 19.19 165.03 58.93 61.15 13 20 53 3648.7 15.19 158.19

NIO-C(_UR_d[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714960.8 SGR 674.9 SG3 502.6 ST 4366.5 SR 606.1 SS 1170.1

RRT -.3471RRF -.3978 RTF .9835 CRT -.6011CRS .7606 CST -.9759

$6814976.1 R23 .0596 R13 -.9836 LSA 4529.2 HSA 537.4 SSA 17.9

36114962.7 SG2 632.9 THA 179.10 EL1 4381.8 ELI 482.7 ALF 175.17
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOI-. !, 1964)

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 206.96 LAP -1.84

RC 326.917 GL 12.75

PLANETOCENTRIC CONIC

C3 22.859 VHL 4.781

LNCH AZMTH LNCH TIME

90.00 20 27 23

90.00 9 48 5

100.OO 21 51 13

100.OO 11 6 56

110.OO 23 5 10

110.O0 IZ 9 28

FLIGHT TIME 412.00 ARRIVAL DATE DEC 51 1965

DISTANCE 908.187 EARTH TO MARS

LOL 51.66 VL 33.072 GAL -7.30 AZL 88.16 HCA 275.26 SMA 189.63 ECC .25214 INC 1.8438 vl 30.108

LOP 324.95 VP 24.138 GAP -15.65 AZp 89.89 TAL 322.46 TAP 235.72 RCA 141.81 AFO 237,44 VZ 26.463

GP -.29 ZAL 142.93 ZAp 29.62 ETS 178.41 ZAE 48.45 ETE 179.52 ZAC 86.25 ETC 256.72 CLF 29.62

DLA 5.28 RAL 200.14 RAO 6567.9 VEL 12.010 pTH Z,14 VHF 6.077 DpA 3.28 RAp 175.48 ECC 1.3762

L-I TIME INJ LAX INJ LOnG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2410.75 -23.79 54.30 65,19 105.82 21 7 34 1810.8 -21.40 46.45

4726.39 16.16 202.23 62.53 66.42 11 6 51 4126.4 12.83 195.13

2140.36 -24.92 34.05 64.83 107.06 22 26 53 1540.4 -22.35 25.20

4472.02 17.23 183.03 62.03 65.19 12 21 28 3872,0 13.74 175.97

1908.93 -27.94 15.33 63.68 110.54 25 36 59 1508.9 -24.89 7.49

4276.22 20.08 166.66 60.52 61.74 13 20 45 3676.2 16.15 15g.75

DIFFERENTIAL CORRECTIONS

T06-Z.3958 TRA 9.4843 TC5-9.8205 BAU 3.0026

ROE .3085 RRA .0579 RC5 .3003 FAU .07432

F06-1.4415 FRA 3.67Zl FC5-2.8145 8SP 53118

BOE 2.4491 ERA 9.4845 BC5 9.8251FSp 1751

LAUNCH DATE NOV 14 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 206,89 LAP -1.84

RC 327.742 GL 12,47

PLANETOCENTRIC CONIC

C3 23.848 VHL 4.883

LNCH AZNTH LNCH TIME

90.00 20 35 39 2400.57 -23.60

90.00 9 46 28 4757.24 16.99

100.O0 21 59 10 2131.20 -24.74

1OO.OO 11 5 38 4501.84 18.O7

110.00 23 12 23 1902.02 -27.78

110.00 12 8 54 4303.78 20.96

DIFFERENTIAL CORRECTIONS

TDE-2.5434 IRA 9.8293 TC5-9.5369 8au 3.0420

ROE .5224 RRA .0515 RC3 .2955 FAU .06873

FDE-1.4236 FRA 3.5570 FC3-2.4950 8SP 53387

8DE 2.5965 8RA 9.8294 BE5 9,5415 FSP 1643

MID-COURSE ExECuTION ACCURACY

SGT15056.8 SGR 677.2 SG3 471.5

RRT -.3580 RRF -.4108 RTF .9822

SG815072.0 R23 .0627 R13 -.9823

SGl15058.7 SG2 632.2 THA 179.08

oRBIT CETERMINATION ACCURACY

ST 4477.4 SR 609.8 SS 1144.2

CRT -.6155 CRS .7719 CST -.9760

LSA 4630.9 MSA 531.9 85A 17.6

EL1 4493.3 EL2 478.9 ALF 175.15

FLIGHT TIME 414.00 ARRIVAL DATE JAN 2 1966

DISTANCE 912.337 EARTH TO MARS

LOL 51.66 VL 33.078 GAL -7.53 AZL 88.16 HCA 274.53 SMA 189.74 ECC .25452 INC 1.8422 vl 30.108

LOP 326.20 VP 24.155 GAp -13.82 AZp 89.85 TAL 321.47 TAp 236.00 RCA 141.45 APO 238.04 V2 26.471

GP -.29 ZAL 143.99 ZAp 29.12 ETS 178.39 ZAE 47.64 ETE 179.53 ZAC 86.41ETC 256.66 ELF 29.12

DLA 4.62 RAL 200.97 RAD 6568.0 VEL 12.051 pTH 2.15 VHp 6.190 DpA 2.97 RAp 176.19 ECC 1.3925

LmI TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

53.62 66.53 'I06.11 21 15 40 1800.6 -21.17 45.79

204.12 64.14 67.00 11 5 45 4157.2 13.75 196.96

33.43 66.16 107.34 22 34 41 1551,2 -22.13 25,61

184.84 63.64 65.78 12 20 40 3901.8 14.65 177.72

14.87 64.99 110.77 25 44 5 1502.0 -24.70 7.05

168.32 62.15 62.36 15 20 58 5703.8 17.10 161.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15150.3 SGR 679.4 SG3 441.1 ST 4585.9 SR 613.3 $6 1116.1

RRT -.3690 RRF -.4239 RTF .9807 CRT -.6288 CRS .7827 CST -.9759

8G815165.5 R23 .0660 R13 -.9808 LSA 4730.2 MSA 526.5 SSA 17.3

SG115152.4 SG2 631.3 THA 179.05 EL1 4602.3 EL2 475.2 ALF 175.14

LAUNCH DATE NOV 14 1964 FLIGHT TIME 416.00 ARRIVAL DATE JAN 4 1966

HELIOCENTRIC CONIC

RL 147.99 LAL ,00

RP 206,84 LAP -1.85

RE 328.362 GL 12.18

PLANETOCENTR[C CONIC

C3 24.899 VHL 4.990

LNCH AZMTH LNCH TIME

90.00 20 43 49

90.00 9 44 54

1OO.OO 22 7 1

100.00 11 4 23

110.OO 23 19 32

110.O0 12 8 21

DIFFERENTIAL CORRECTIONS

TDE-2.6949 TRA10.1822 TC3-9.2569 BAU 3.0829

ROE .5368 RRA .0446 RC3 .2867 FAU .06334

F06-1.4030 FRA 3.3988 FC3-2.2022 8SP 53607

BOE Z.7478 BRA10.1823 BC3 9.2614 FSP 1537

DISTANCE 916.473 EARTH TO MARS

LOL 51,66 VL 33,085 GAL -7.77 AZL 88.16 HCA 275.80 SMA 189.86 ECC .25700 INC 1.8404 vl 30.108

LOP 327.46 VF 24.172 GAP -14.00 AZP 89.81 TAL 320.47 TAp 256.27 RCA 141.07 APO 238.65 V2 26,477

GP -.28 ZAL 145.04 ZAp 28.64 ETS 178.57 ZAE 46,85 ETE 179.54 ZAC 86.59 ETC 256.60 CLP 28.64

DLA 3.97 RAL 201.80 RAD 6568.0 VEL 12.094 PTH 2.16 VHp 6.305 DFA 2.65 RAp 176.90 ECC 1.4098

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2390.92 -23.42 52.97 67.89 106.39 21 25 40 1790.9 -20.95 45.17

4788.08 17.80 206.02 65.78 67.61 11 4 42 4188.1 14.61 198.79

2122.54 -24.56 32.85 67.51 107.60 22 42 24 1522.5 -21.92 25.05

4531.69 18.89 186_67 65,28 66.40 12 19 54 3951.7 15.54 179.49

1895.59 -27.62 14.43 66.32 110.99 23 51 8 1295.6 -24.52 6.64

4531.41 21.83 170.00 63.81 63.02 13 20 32 3731.4 18.03 162.92

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SG715240.5 9GR 681.4 SG3 411.9 ST 4691.8 SR 616.6 SS 1086.3

RRT -.3802 RRF -.4374 RTF .9790 CRT -.6415 CRS .7932 CST -.9757

SG815255.7 R23 .0697 R13 -.9791 LSA 4827.2 MSA 521.3 SSA 17.1

SG115242.7 SG2 630.2 THA 179.02 EL1 4708.6 EL2 471.4 ALF 175.13

LAUNCH DATE NOV 14 1964 FLIGHT TIME 418.00 ARRIVAL DATE JAN 6 1966

HELIC_CENTRID CONIC DISTANCE 920.594 EARTH TO MARS

RL 147.99 LAL .00 LOL 51.66 VL 33.092 GAL -8.02 AZL 88.16 HCA 277.07 SNA 189.98 ECC .25959 INC 1.8587 vl 30,108

RP 206.79 LAP -1.82 LOP 328.73 VP 24.187 GAP -14.18 AZP 89.77 TAL 319.46 TAp 236.52 RCA 140.66 Apo 239.30 V2 26.483

RC 329.378 GL 11.90 GP -.28 ZAL 146.08 ZAp 28.17 ETS 178.35 ZAE 46.08 ETE 179.55 ZAC 86176 ETC 256.53 CLF 28.17

PLANETOCENTRIC CONIC

C3 26.019 VHL 5.101DLA 3.33 RAL 202.62 RAD 6568.1VEL 12.141 pTH 2.18 VHp 6.422 DpA 2.32 RAp 177.63 ECC 1.4282

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 51 53 2381.79 -23.24 52.36 69.27 106.64 21 31 35 1781.8 -20.74 44.58

90.00 9 43 22 4818.93 18.59 207.94 67.44 68.25 11 3 41 4218.9 15.47 200.65

100.00 22 14 47 2114.39 -24.39 32.31 68.88 107.84 22 50 2 1514.4 -21.72 24.52

100.00 11 3 10 4561.55 19.70 188.53 66.96 67.05 12 19 11 3961,6 16.42 181.27

110.00 23 26 37 1889.61 -27.47 14.03 67.67 111.19 23 58 6 1289.6 -24.35 6.26

110.00 12 7 50 4359.10 22.67 171.70 65.50 63.70 13 20 29 3759.1 18.95 164.54

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T06-2.8507 TRA10.5457 TC3-8.9806 BAU 3.1254 _SGT15329.1 SGR 883.4 SG3 383.8 ST 4795.8 SR 619.7 SS 1055.0

ROE .3315 RRA .0373 RE3 .2799 FAU .05809 RRT -.3915 RRF -.4511RTF .9771 CRT -,6532 CRS .8036 CST -.9754

F06-1.3797 FRA 312579 FC3-1.9330 BSP 53790 SG,815344.4 RZ3 .0738 R13 -.9771 LSA 4922.4 MSA 516.1SSA 16.8

BDE 2.9035 BRA10.5458 BC3 8.9849 FSp 1434 SG115331.5 SG2 628.8 THA 179.00 ELt 4813.0 EL2 467.5 ALF 175.13
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)
i

LAUNCH DATE NOV 14 1984

HELIOCENTRIC CONIC

RL 14T.98 LAL .DO

RF tOG.YS LAP -1.82

RC 3SO.IRO GL 11.il

PLAN(TOCENT111C CONIC

C$ 2?.211 VHL S.Zll

LNCN AZNTH LNCH TIM(

SO.O0 20 58 52

SO.O0 9 41 54

100.00 22 22 28

lOO.OO 11 1 59

110.00 23 33 38

110.00 18 T 20

FLIGHT TIME 4ZD.OO ARRIVAL DATE JAN 8 1966

DISTANCE 924.697 EARTH TO MARS

LOL 51,E6 VL 33.098 GAL -8.Z8 AZL 88.16 HCA 278.33 SMA 190.10 ECC .26228 INC 1.8370 Vl 30.108

LOP 330.00 VP 24.Z01 GAP -14.37 AZP 89.73 TAL 318.43 TAP 234.78 RCA 140.24 APO _39.96 vE ZS.484

T,P -.28 ZAL 147.11 ZAp 27.72 ET$ 178.33 ZAE 45.3_ ETE 179.54 ZAC 88.94 ETC 256.47 CLP 27.71

OLA 2.T0 RAt. 203.44 RAD GSSS.t VEL 12.190 PTH 2.19 VHp 6.543 DPA 1.98 RAP lYe. S7 ECC 1.4478

L-| TIME |NJ LAT |NJ LONG |NJ RT ARC |NJ AZMTH |NJ T|NE PO CST TIM |NJ 2 LAT INJ Z LONG

23T$.18 -28.07 51.78 70.66 106.88 21 39 _5 1778.2 -20.54 44.03

4848.76 19.35 209.88 69.14 68.92 11 2 44 4248.8 14.32 202.52

2104.74 -_4._3 )1.78 70.26 108.06 22 57 35 ISO6.T -21.84 24.03

4581.42 20.48 190.40 68.66 6T.74 lZ 18 30 3991.4 17.28 183.07

1884.10 -27.34 13.66 69.03 111.37 24 5 O 1284.1 -24,18 5.91

4384.83 Z3.50 173.43 G7.ZZ 64.43 13 ZO 2T 3?86.8 19.86 168.18

DIFFERENTIAL CC]RRECTION8 MID-COURI_ EXECUTION ACCURACY

TOE-S.QI01 TRAlO.9188 TCS-6.TOT3 8AU 3.1882 SGT15414.4 SGR 885.3 SG3 356.8

hOE .5667 RRA .081)4 RC3 .2729 FAU .05301 RRT -.4030 RRF -.485I RTF .9748

F08-1.3582 FRA 3.1141 FE_-1.6888 89P 53938 SGOSS419.6 R28 .0783 R13 -.9749

BIDE S.OGsO BRA10.9188 BE3 8.7116 FSP 1334 SG115416.9 SG2 627.1 THA 178.97

LAUNCH DATE NOV 14 1084

HELIOCENTRIC CONIC

RL 147.99 LAL .DO

RIP 206.71 LlkP -1.81

RC 331.000 GL 11.33

PLANETOCENTItIC CONIC

CS 28.480 VHL 8.337

LNCH AZ14TH LNCH TIN|

90.00 21 7 48

90.00 I 40 88

100.00 11 30 4

100.00 11 0 51

110.00 13 40 38

110.00 1R 6 51

DIFFERENTIAL ¢a|RECTIONG

TDE-3.1787 1WAl1.3011 TC3-8.4387 BAU 3.1147

ROE .$818 RRA _0811 RC3 .2680 FAU .04808

FDE-1.3238 FR& 1.1672 FC3-1.4811 Blip 54052

808 S.Z257 8RA11.3011 BE3 8.4418 FSiP 1237

ORBIT DETERMINATION ACCURACY

ST 4896.8 SR GEZ.S SS 1021.6

CRT -.6643 CR3 .6138 CST -.9746

LSA 5014.9 NSA 511.O 68A 16.5

EL1 4814.4 ELI 463.7 ALF 175.13

FLIGHT TIN| 422.00 ARRIVAL DATE JAN 10 1666

DISTANCE 928.782 EARTH TO MARS

i.Gl. 51.66 VL 33.105 GAL -8.54 AZL 88.16 HCA 279.60 SMA 190.22 ECC .26510 INC 1.8353 vl 30.108

LOP 331.27 VP 24.215 GAP -14.58 AZP 88.88 TAL 317.38 TAP 236.96 RCA 139.79 APO 240.68 V2 ZS.492

GP -.27 ZAL 148.15 ZAp ZT.ET ETS 178.$0 ZAE 44.57 ET[ 179.57 ZAC 8T.IZ ETC 256.41 CLP 27.27

DLA 2.OT RAt. 804.85 RAD 8568.1 VEL 12.242 PTH 2.20 VHP 6.666 DPA 1.64 RAP 179.13 ECC 1.4887

L-I T|ME INJ LAT INJ I._48 |NJ RT AS(: |NJ AZIMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2385.07 -22.9| 51.25 7|.D6 107.11 21 4? 11 1765.1 -Z0.36 43.51

4880.58 20.10 211.83 70,86 89.62 11 I 48 426D.6 17.14 204.40

2099.58 -24.08 31.32 71.66 108.27 23 5 4 1499.6 -21.$6 23.58

4A_1.30 21.24 191.30 70.40 68.46 18 I7 52 4021.3 18.13 184.8R

t879.05 -27.21 I3.32 70.40 |I1,53 24 lI 51 1279.1 -24.04 5.59

4414.60 24.30 175.19 68.97 65.19 I3 20 27 3814.8 20.75 167.84

MID-COURSE [XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SG715496.3 SGR 687.0 SG3 330.3 ST 4994.2 SR 625.3 SS 986.9

RRT *.4144 flRF -.4794 RTF .9722 CArT -.6748 CRS .8255 CST -.9741

SGB155II.5 R_3 .0884 R13 -.9722 LSA 5104.0 NSA 505.9 SSA 16.5

S81|5498.8 V_ 825.1 THA 178.95 EL1 5012.2 EL2 459.8 ALF 175.15
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUMCM DATE NOV 15 1964

MELIOCENTSIC CONIC

8L 147.95 LAL .00

RP 245.01 LAP 1.20

RC 125.213 GL 9.65

PLAMETOCENTRIC CONIC

C3 38.805 VML 6.229

LNCH AZMTH LNCH T|HE

90.00 18 35 29

g0.00 9 7 lg

100.00 19 59 45

100.00 10 23 44

110.00 21 lg 11

110.00 11 20 47

PLIGHT TIME 160.00 ARRIVAL DATE ApR 24 1965

OISTANCE 429.790 EARTH TO MARS

LOL 52.67 VL 35.376 GAL -6.32 AZL 88.27 HCA 136.26 SMA 244.60 ECC .40787 INC 1.7329 vl 30.115

LOP 188.94 VP 23.254 GAp 24.07 AZP 91.25 TAL 338.03 TAp 114.29 RCA 144.84 APO 344.37 v2 22.385

GP .31 ZAL 124.34 ZAP 174.04 ITS 175.75 ZAE 155.82 ETE 557.94 ZAC 88.65 ETC 256.13 CLP 174.05

DLA 9.97 RAL 181.74 RAO 6568,5 VEL 12.656 pTH 2.30 VHp 10.792 OpA .32 RAp 183.41ECC 1.6386

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2693.06 -27.59 74.06 58.56 96.66 19 18 22 2095.1 -26.38 65.60

4708.38 15.66 201.14 52.13 66.10 10 25 47 4108.4 12.50 194.08

2414.83 -28.97 53.40 58.36 97.69 20 40 0 1814.8 -27.61 44.86

4461.84 16.94 182.41 51.53 64.99 11 38 6 3861.8 15.43 175.38

2166.27 -32.69 33.83 57.67 100.58 21 55 17 1566.3 -30.89 25.07

4283.17 20.31 167.08 49.75 61.89 12 32 11 3683.2 16.59 160.14

DIFFERENTIAL CORRECTIONS

TOE 1.01g3 TRA-2.SO20 TC3 .6445 BAU .3359

ROE -.4887 RRA -.1727 RC3 -.0619 FAU .06249

FOE -.4508 ERA 1.6165 FC3-1.3940 BSP 8876

8DE 1.1304 8RA 2.5080 8C3 .6475 FSP 548

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RC 147.95 LAL .00

RP 244.80 LAP 1,18

RC 127.239 GL 10.03

PLANETOCENTRIC CONIC

C3 36.907 VHL 6.075

LNCN AZMTH LNCH TIME L-I TIME |NJ LAT

90.00 18 28 59 2692.80 -27.58

90.00 9 8 56 4683.29 14.97

100.00 19 55 28 2413.89 -28.97

100.00 10 25 8 4437.44 16.23

110.00 21 15 22 2163.84 -32.66

110.00 11 21 45 4260.25 19.57

DIFFERENTIAL CORRECTIONS

TDE .9993 TRA-Z.4748 TC3 .7026 BAU .3481

ROE -.4698 RRA -.1645 RC3 -.0643 FAU .06422

FOE -.4505 FRA 1.6481 FC5-1.5065 8SP 9070

80E 1.1042 BRA 2.4803 BC5 .7055 F SP 580

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2642.6 9r,_ 483.7 SG3 202.0 ST 1170.8 SR 452.1 SS 574.5

RRT -.0833 RRF .0680 RTF -.8595 CRT -.7321CRS -.5908 CST .9805

SGB 2688.5 R23 .0061 R13 .8594 LSA 1341.3 WSA 324.8 SSA 29.3

$¢,1 2642.9 SG2 482.0 TMA 179.10 EL1 1219.8 EL2 295.6 ALF 163.20

FLIGHT TIME 162.00 ARRIVAL DATE ApR 26 1965

DISTANCE 431.763

LOL 52.67 VL 35.264 GAL -6.12 ALL 88.27 HCA

LOP 189.85 VP 23.104 GAP 23.48 AZP 91.27 TAt.

GP .52 ZAL 123.84 ZAP 173.57 ETS 175.86 ZAE

EARTH TO MARS

137.16 $44A 241.07 ECC .39862 INC 1.7292 vt 30.115

338.35 TAp 115.51RCA 144.98 Apo 337.17 v2 22.407

155.51ETE 358.16 ZAC 88.76 ETC 256.15 CLP 173.58

OLA 10.35 RAL 181.38 RAD 6568.4 VEL 12.581 PTH

INJ LON6 INJ RT ASC INJ AZMTH INJ TIME

74.04 57.41 96.67 19 15 52

199.63 50.92 65.68 10 26 59

53.33 57.21 97.73 20 35 41

180.95 50.31 64.55 11 39 6

33.65 56.52 100.69 21 51 26

165.71 48.52 61.40 12 32 44

MID-COURSE EXECUTION ACCURACY

SGT 2691.9 SGR 476.7 $63 212.1

RRT -.0657 RRF .0700 RTF -.8645

SG8 2733.8 R23 .0084 R13 .8643

301 2692.2 SG2 474.9 THA 179.10

2.28 VHp 10.549 OpA .15 RAp 185.81ECC 1.6074

PO CST TIM INJ 2 LAT 1NJ 2 LONG

2092.8 -26.37 65.58

4083.5 11.56 192.61

1813.9 -27.59 44.80

3837.4 12.67 173.96

1565.8 -30.85 24.90

3660.3 15.80 158.84

ORBIT DETERMINATION ACCURACY

ST 1181.3 SR 445.6 SS 582.3

CRT -.7294 CRS -.5828 CST .9794

LSA 1351.8 MSA 325.9 SSA 29.6

EL1 1228.1 EL2 295.2 ALP 163.66

LAUNCH DATE NOV 15 1964 FLIGHT TIME 164.00 ARRIVAL DATE ApR 28 1965

HELIOCENTRIC CONIC DISTANCE 453.865 EARTH TO MARS

RL 147.95 LAL .00 LOL 52.67 VL 35.156 GAL -5.94 AZL 88.27 HCA 138.07 SHA 237.79 ECC .38976 INC 1.7254 vl 30.115

RF 244.57 LAP 1.15 LOP 190.75 VP Z2.960 GAP 22.88 AZP 91.28 TAL 538.68 TAF 116.75 RCA 145.11APO 330.48 V2 22.429

RC 129.506 GL 10.25 GP .33 ZAL 123.32 ZAP 173.10 ITS 175.94 ZAE 155.25 ETE 358.37 ZAC 88.86 ETC 256.11 CLP 173.11

PLANETOCENTR[C CONIC

C3 35.124 VHL 5.927 OLA 10.75 RAL 181.00 RAD 6568.4 VEL 12.510 pTH 2.26 VHF 10.311 DFA -.02 RAp 184.20 ECC 1.5781

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CS1 TIM INJ 2 LAT INJ 2 LONG

90.00 18 24 19 2693.04 -27.59 74.06 56.26 96.66 19 9 12 2093.0 -26.38 65.60

90.00 9 10 35 4658,05 14.25 198.12 49.72 65.27 10 28 13 4058.0 10.80 191.14

100.00 19 51 1 2413.41 -28.96 53.50 56.06 97,74 20 51 15 1813.4 -27.59 44.76

100.00 10 26 34 4412.90 15.50 179.48 49.10 64.12 11 40 7 3812.9 11.90 172.55

110.00 21 11 25 2161.83 -52.64 33.49 55.37 100.77 21 47 27 1561.8 -30.81 24.75

110.00 11 22 39 4237.25 18.81 164.56 47.30 60.92 12 33 17 3637.2 14.79 157.55

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TDE .9796 TRA-2.4465 TC5 .7650 8AU .3606 SGT 2741.0 SGR 469.5 SG3 222.7 ST 1191,2 SR 438.8 SS 589.9

ROE -.4514 RRA -.1567 RC5 -.0667 FAU .06605 RRT -.0884 RRF .0723 RTF -.8690 CRT -.7268 CRS -.5747 CST .9782

FOE -.4499 FRA 1.6800 FC3-1.6281 8SP 9241 SGB 2780.9 R23 .0069 R13 .8690 LSA 1361.8 MSA 322.9 SSA 29.6

BDE 1.0785 BRA 2.4515 BC3 .7679 FSP 614 SG1 2741.5 SG2 467.6 THA 179.11 EL1 1235.8 EL2 290.5 ALF 164.11

LAUNCH DATE NOV 15 1964 FLIGHT TIME 166.00 ARRIVAL DATE ApR 30 1965

HELIOCENTRIC CONIC DISTANCE 436.087 EARTH TO MARS

RL 147.95 LAL .00 LOL 52.67 VL 35.052 GAL -5.75 AZL 88.28 HCA 158.98 SMA 234.74 ICE .38127 INC 1.7215 Vl 30.115

RP 244.34 LAP 1.13 LOP 191.66 VP 22.824 GAp 22.30 AZp 91.30 TAL 539.02 TAp 117.99 RCA 145.24 Apo 324.24 V2 22.451

RC 131.411GL 10.44 GP .55 ZAL 122.79 ZAp 172.62 ITS 176.01 ZAE 155.04 ETE 358.58 ZAC 88.97 ETC 256.09 CLP 172.62

PLANETOCENTRIC CONIC

C3 33.450 VNL 5.784 DLA 11.13 RAL 180.61RAD 6568.3 VEL 12.443 pTH 2,25 VHp 10.080 DpA -.19 RAp 184.59 ECC 1.5505

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 19 31 2695.78 -27.59 74.11 55.11 96.63 19 4 24 2093.8 -26.59 65.65

90.00 9 12 15 4632.66 13.52 196.61 48.52 64.88 10 29 28 4052.7 10.05 189.68

100.00 19 46 27 2413.41 -28.96 53.30 54.92 97.74 20 26 40 1813.4 -27.59 44.76

100.00 10 28 0 4388.25 14.77 178.02 47.90 63.71 11 41 8 3788.3 11.12 171.14

110.00 21 7 21 2160.25 -32.62 33.38 54.22 100.84 21 43 21 1560.2 -30.78 24.64

110.00 11 23 35 4214.18 18.04 163.01 46.10 60.46 12 33 50 3614.2 13.97 156.26

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9588 TRA-2.4180 TC3 .8500 BAU .5725 SGT 2789.9 SGR 462.0 SG3 233.8 ST 1199.8 SR 431.8 SS 597.0

ROE -.4335 RRA -.1492 RE5 -.0691FAU .06795 RRT -.0908 RRF .0742 RTF -.8735 CRT -.7236 CRS -.5655 CST .9768

FDE -.4482 FRA 1.7124 FC3-1.7586 BSP 9429 SGB 2827.9 R23 .0073 R13 .8735 LSA 1370.3 MSA 322.1 SSA 50.0

BDE 1.0523 BRA 2.4226 BC3 .8329 FSP 649 SG1 2790.2 SG2 460.1 THA 179.11 EL1 1242.2 EL2 287.9 ALF 164.55
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 15 1964 FLIGHT T|ME 168.00 ARRIVAL DATE MAX 2 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 244.11 LAP 1.11

RC 133.550 GL 10.64

FLANETOCENTRIC CONIC

C5 31.878 VHL 5.646

LNCH AZMTH LNCH TIME

90.00 18 14 33

90.00 9 13 57

100.00 19 41 43

100.00 10 29 28

110.00 21 3 9

110.00 11 24 31

DIFFERENTIAL CORRECTIOINS

TOE .9378 TRA-2.3886

ROE -.4192 RRA -.1419

FOE -.4433 FRA 1.7451

80E 1.0260 BRA 2.3928

DISTANCE 438.416 EARTH TO MARS

LOL 52.67 VL 34.953 GAL -5.57 AZL 88.28 HCA 139.88 9MA 231.90 ECC.37313 INC 1.7175 vt 30.115

L04 • 192.57 vP 22.695 GAP 21.71 AZP 91.31 TAL 339.36 TAp 119.24 RCA 145,37 ApO 318.43 v2 22.475

GP .36 ZAL 122.24 ZAp 172.13 ETS 176.07 ZAE 154.88 ETE 358.78 ZAC 89.07 ETC 256.07 CLP 172.14

DLA 11.53 RAL 180.20 RAD 6368.3 VEL 12.379 PTH 2.23 VHp 9.854 DpA -.35 RAP 184.98 ECC 1.5246

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2695.03 -27.60 74.20 53.96 96.59 18 59 28 2093.0 -26.40 65.74

4607.14 12.78 195.11 47.33 64.52 10 30 44 4007.1 9.25 168.21

2413.90 -28.97 55.33 §5,77 97.73 20 21 57 1813,9 -27.59 44.80

4363.51 14.02 176.57 46.71 63.32 11 42 11 3763.5 10.32 169.73

2159.09 -32.60 33.29 53.08 100.89 21 39 8 1559.1 -30.76 24.56

4191.07 17.26 161.67 44.90 60.03 12 34 22 3591.1 13.15 154.98

MID-CoURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .8998 BAU .3847 SGT 2838.6 SCaR 454.4 SG3 245.5 ST 1207.2 SR 424.6 SS 603.5

RC3 -.0714 FAU .06995 RRT -.0932 RRF .0761RTF -.8780 CRT -.7203 CRS -.5554 CST .9753

FC5-1.8996 BSP 9603 SGB 2874.8 R23 .0079 R13 .8780 LSA 1377.6 MSA 321.3 SSA 30.2

BC3 .9026 F $4: 686 SG1 2838.9 SG2 452.4 TNA 179.12 EL1 1247.6 EL2 285.0 ALF 164.98

LAUNCH DATE NOV 13 1964 FLIGHT TiME 170.00 ARRIVAL DATE NAY 4 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 243.67 LAP 1.08

RC 135.719 GL 10.85

PLANETOCENTRIC CONIC

CS 30.401 VHL 5.514

LNCH AZMTH LNCH TIME

90.00 18 9 27

90.00 9 15 40

100.00 19 36 51

100.00 10 30 56

110.00 20 58 50

110.00 11 25 2T

DIFFERENTIAL CORRECTIONS

TOE .9161 TRA-2.3589

ROE -.3994 RRA -.1350

FOE -.4422 FRA 1.7780

BDE .9993 BRA 2.3628

DISTANCE 440.845 EARTH TO MARS

LOL 52.67 VL 34.858 GAL -§.39 AZL 88.29 NCA 140.80 S44A 229.24 ECC .36532 INC 1.7132 vl 30.115

LOP 193.48 VP 22.572 GAp 21.13 AZP 91.33 TAL 339.71 TAp 120.30 RCA 145.49 APO 312.99 VZ 22.498

GP .38 ZAL 121.67 ZAP 171.63 ETS 176.11 ZAE 154.76 ETE 358.97 ZAC 89.18 ETC 256.03 CLP 171.64

DLA 11.93 RAL 179.77 RAD 6568.2 VEL 12.320 PTH 2.22 VHp 9.633 DpA -.51 RAp 185.36 ECC 1.5003

L-I TIME INJ LAT INJ L(_4G INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2696.80 -27.62 74.33 52.82 96.52 18 54 23 2096.8 -26.42 65.87

4581.33 12.03 193.60 46.16 64.17 10 32 1 3981.3 8.45 186.74

2414.87 -28.98 53.40 52.63 97.69 20 17 6 1814.9 -27.61 44.87

4338.69 13.25 175.12 45.53 62.96 11 43 15 3738.7 9.52 168.32

2158.38 -32.59 33.23 51.94 100.92 21 34 48 1558.4 -30,75 24.50

4167.95 16.47 160.35 43.71 59.61 12 34 55 3567.9 12.31 153.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .9727 BAU .3965 SGT 2986.8 $GR 446.5 SO3 257.7 ST 1213.3 SR 417.2 $9 609.8

RC3 -.0737 FAU .07204 RRT -.0955 RRF .0779 RTF -.8821 CRT -.7167 CRS -.5448 CST .9796

FC3-2.0517 BSP 9789 SGB 2921.2 R23 .0084 R13 .8821 LSA 1383.6 MSA 320.6 SSA 30.4

BE3 .9755 FSP 726 SGI 2887.2 SG2 444.4 THA 179.13 EL1 1251.7 EL2 282.1 ALF 163.40

LAUNCH DATE NOV 15 1964 FLIGHT TIME 172.00 ARRIVAL DATE MAY 6 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 243.63 LAp 1.06

RC 137.915 GL 11.03

PLANETOCENTRIC CONIC

C3 29.012 VHL 5.386

LNCH AZMTH LNCH TIME

90.00 18 4 11

90.00 9 17 25

100.00 19 31 $1

100.00 10 32 25

110.00 20 54 29

110.00 11 26 23

DIFFERENTIAL CORRECTIONS

TDE .9025 TRA-2.3201

ROE -.3892 RRA -.1285

FOE -.4337 FRA 1.8133

BDE .9805 8RA 2.3236

DISTANCE 443.366 EARTH TO MARS

LOL 52.67 VL 34.767 GAL -5.22 AZL 88.29 HCA 141.71 SMA 226.76 ECC .35784 INC 1.7088 vl 30.115

LOP 194.39 VP 22.455 GAp 20.55 AZP 91.34 TAL 340.06 TAp 121.77 RCA 145.62 Apo 307.90 V2 22.522

GP .39 ZAL 121.09 ZAp 171.13 ETS 176.15 ZAE 154.69 ETE 359.16 ZAC 89.28 ETC 256.03 CLP 171.19

OLA 12.35 RAL 179.33 RAD 6568.2 VEL 12.263 PTH 2.21VHp 9.417 DpA -.66 RAp 185.74 ECC 1.4775

L-I TiME INJ LAT INJ LONG INJ RT ASC iNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2699.10 -27.63 74.50 51.67 96.44 10 49 10 2099.1 -26.43 66.03

4555.80 11.26 192.10 44.99 63.85 10 33 20 3955.8 7.65 185.28

2416.35 -28.99 53.51 51.48 97.63 20 12 7 1816.3 -27.63 44.97

4313.78 12.48 173.68 44.36 62.61 11 44 19 3713.8 8.71 166.92

2158.10 -32.59 33.21 50.80 100.93 21 30 21 1558.1 -30.74 24.48

4144.79 15.67 159.03 42.53 59.22 12 35 28 3544.8 11.47 152.44

MID-COURSE ExECuTiON ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1.0609 BAU .4126 SGT 2934.4 SGR 438.7 SG3 270.4 ST 1223.6 SR 409.8 SS 614.7

RC3 -.0761FAU .07414 RRT -.1022 RRF .0787 RTF -.8883 CRT -.7172 CRS -.5305 CST .9696

FC3-2.2125 BSP 9765 SGB 2967.0 R23 .0143 R13 .8883 LSA 1392.5 MSA 321.0 SSA 30.1

BC3 1.0637 FSp 771 861 2934.7 SG2 436.4 THA 179.10 ELI 1260.3 EL2 277.3 ALF 165.79

LAUNCH DATE NOV 15 1964 FLIGHT TIME 174.00 ARRIVAL DATE MAY 8 1965

HELIOCENTRIC CONIC DISTANCE 445.971 EARTH

RL 147.95 LAL .00 LOL 52.67 VL 34.580 GAL -5.05 AZL 88.30 HCA 142.62 SNA 224.44 ECC .35068 INC

RP 243.$8 LAp 1.03 LOP 195.30 Vp 22.345 GAP 19.97 AZP 91.35 TAL 340.42 TAp 123.05 RCA 145.73 APO

RC 140.134 GL 11.25 GP .41 ZAL 120.49 ZAp 170.61 ET8 176.18 ZAE 154.66 ETE 359.35 ZAC 89.39 ETC

PLANETOCENTRIC CONIC

C5 27.709 VHL 3.264 OLA 12.77 RAL 178.98 RAD 6568.1VEL 12.210 PTH 2.19 VHp 9.206 DpA -.8Z RAp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 17 38 47 2701.90 -27.65 74.70 50.54 98.34 18 43 49

90.00 9 19 11 4530.06 10.48 190.61 43.$3 63.54 10 34 41

10o.00 19 26 43 2418.29 -29.01 53.65 50.35 97.56 ZO 7 1

100.00 10 33 53 4288.90 11.69 172.25 43.20 62.29 11 45 24

110.00 ZO 49 30 2158.23 -32.59 33.23 49.67 100.93 21 25 48

110.00 11 27 18 4121.71 14.86 157.73 41.36 58.86 12 36 0

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8758 TRA-2.2938 TC3 1.1359 8AU .4218 SGT 2992.1SG!R 430.3 SG3 283.9

RDE -.$673 RRA -.1220 RC3 -.0780 FAU .07652 RRT -.1019 RRF .0809 RTF -.8910

FOE -.4321 FRA 1.8452 FC3-2.3906 8_P 10047 868 3012.9 R23 .0119 R13 .8909

80E .9497 BRA 2.2971BC3 1.1386 FSp 912 $61 2982.4 8G2 428.0 THA 179.14

TO MARS

1.7041 vl 30.115

303.14 V2 22.647

256.02 CLP 170.62

186.12 ECC 1.4560

INJ RT ASC INJ AZq4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2101.9 -26.49 66.23

3930.1 6.84 183.82

1818.3 -27.66 45.11

3688.9 7.89 165.52

1558.2 -30.74 24.49

3521.7 10.62 151.19

ORBIT DETERMINATION ACCURACY

ST 1224.7 8R 401.9 SS 620.5

CRT -.7108 Cfl8 -.5199 C8T .9687

LSA 1393.9 Msa 319.9 SSA 30.6

EL1 1259.3 EL2 274.9 ALF 166.20
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. Io 1964)

LAtJNCH DATE NOV 1S 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RF Z43.lZ LAP 1.01

RC 142.373 GL 11.46

PLANETOCENTR I C CONIC

C3 26.489 VHL 5.146

LNCH AZMTH LNCH TiME

90.00 17 53 14

90.00 g 20 $8

100.00 19 21 27

100.00 10 35 26

110.00 20 45 9

110.00 11 28 13

FLIGHT TIME 176.00 ARRIVAL DATE MAY 10 1965

OISTANCE 448.553 EARTH TO MARS

LOL 52.67 VL 34.596 GAL -4.88 AZL 88.30 HCA 143.54 SMA 222.26 ECC .34381 INC 1.6993 vl 30.115

LOP 196.22 VP 22.240 GAp 19.40 AZp 91.37 TAL 340.79 TAp 124.33 RCA 145.84 APO 298.67 v2 22.372

GP .43 ZAL 119.88 ZAp 170.09 ETS 176.20 ZAE 154.68 ETE 359.55 ZAC 8g.49 ETC 2§6.00 CLP 170.10

OLA 15.19 RAL 178.41 RAD 6568.1 VEL 12.160 pTH 2.18 VHp 9.001 DPA -.97 RAp 186.48 ECC 1.4359

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

270§.23 -27.68 74.94 49.40 96.23 16 38 20 2105.2 -26.53 66.46

4504.27 9.70 189.12 42,68 63,26 10 36 2 3904.3 6.03 182.36

2420.74 -29.03 33.83 49.22 97,47 20 1 48 1820.7 -27.69 45.28

4264.00 10.90 170.82 42.05 61.99 11 46 30 3664.0 7.07 164.13

2138.83 -32.60 33.27 48.54 100.90 21 21 8 1558.8 -30.75 24.54

4098.67 14.04 156.44 40.21 58.51 12 36 32 3498.7 9.77 149.95

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8503 TRA-2.2645 TC3 1.2170 BAU .4316 9GT 3028.4 SGR 421.7 SG3 298.0 ST 1225.4 SR 393.9 SS 625.5

ROE -.3520 RRA -.1158 RC3 -.0798 FAU .07896 RRT -.1026 RRF .0824 RTF -.8941 CRT -.7050 CRS -.5072 CST .9671

FOE -.4266 FRA 1.8782 FC3-2.5811 8SlP 10274 SGAB 3057.6 R23 .0111 RI3 .8941 LSA 1394.6 HSA 319.3 SSA 30.8

BOE .9206 8RA 2.2675 8C3 1.2196 FSP 856 SGI 3028.7 SG2 419.4 THA 179.17 EL1 1258.0 EL2 272.1 ALF 166.59

LAUNCH DATE NOV 15 1964 FLIGHT TIME 178.00 ARRIVAL DATE MAy 12 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

NP 242.87 LAp .98

RC 144.629 GL 11.(_

PLANETOCENTRIC CONIC

C$ 25.334 VHL 3.033 OLA

LNCH AZNTH INCH TIM( b-I TII_ INJ LAT INJ _G INJ RT ASC INJ AZMTH INJ TIME

90.00 17 47 33 2709.08 -27.71 75.22 48.27 98.09 18 32 43

90.00 9 22 47 4478.48 8.90 187.64 41.55 63.01 10 37 25

1OO.OO 19 16 3 2423.66 -29.05 54.04 48.09 97.36 19 56 27

100.00 10 36 $8 4239.11 10.10 169.41 40.91 61.72 11 47 37

110.00 20 40 22 2159.83 -32.61 33.34 47.43 100.86 21 16 22

110.00 11 29 8 4073.70 13.22 155.17 39.07 58.19 12 37 4

OIFFERENTIAL C_RECTiONS MID-COURSE EXECUTION ACCURACY

TDE .8262 TRA-2.2342 TC3 1.3040 8AU .4425 SGT 3075.0 SGR 413.0 SG3 312.8

ROE -.3371RRA -.1100 RC3 -.0815 FAU ,08151 RRT -.1038 RRF .0834 RTF -.8974

FOE -.4192 FRA 1.9121 FC3-2.7853 BSP 10473 SG_ 3102.9 R23 .0113 RI3 .8974

BOE .8923 BRA 2.2369 BE3 1.3066 FSP 904 SGl 3075.3 SG2 410.7 THA 179.19

DISTANCE 451.408 EARTH TO MARS

LOL 32.67 VL 34.516 GAL -4.72 AZL 88.31 PICA 144.46 SNA 220.21 ECC .33722 INC 1.6942 vl 30.115

LOP 197.14 VP 22.141 GAP 18.84 AZP 91.38 TAL 341.16 TAp 125.62 RCA 145.95 Apo 294.47 v2 22.598

GP .49 ZAL 119.26 ZAP 169.56 ET$ 176.22 ZAE 154.74 ETE 359.72 ZAC 89.60 ETC 255.99 CLF 169.57

13.62 RAL 177.92 RAO 6588.0 VEL 12.112 PTH 2.17 VHP 8.800 OpA -1.11 RAp 186.85 ECC 1.4169

PO CST TIM INJ 2 bAT INJ 2 LONG

2109.1 -26.57 66.73

3878.5 5.21 180.91

1023.7 -27.73 45.49

3639.1 6.24 162.75

1559.8 -30.77 24.61

3475.7 8.92 148.71

ORBIT DETERNINATION ACCURACY

ST 1225.7 SR 385.6 99 629.8

CRT -.6994 CR$ -.4923 CST .9648

LSA 1394.6 RSA 319.2 99A 31.0

ELl 1256.5 EL2 268.9 ALF 166.98

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 242.60 LAP .96

RC $46.900 GL 11.86

PLAN[TOCENTRIC CONIC

C3 24.254 VHL 4.925

LNCH AZNTH LNCH TIME

90.00 17 41 44

90.00 9 24 36

100.00 19 10 52

100.00 10 36 30

110.00 20 33 29

110.00 11 30 2

FLIGHT TIME 180.00 ARRIVAL DATE MAY 14 1965

DISTANCE 454.229 EARTH TO MARS

LOL 52.67 VL 34.439 GAL -4.56 AZL 88.31HCA 145.38 SNA 218.29 ECC .33091 INC 1.6690 vl 30.115

LOP 198.06 Vp 22.048 GAp 18.27 A ZP 91.3g TAL 341.53 TAp 126.91 RCA 146.06 APO 290.53 V2 22.624

GP .47 ZAL 118.62 ZAP 169.03 ET$ 176.22 ZAE 154.83 ETE 359.91 ZAC 89.70 ETC 255.97 CLP 169.04

OLA 14.06 RAL 177.42 RAO 6568.0 VEL 12.068 pTH 2.16 VHp 8.603 DpA -1.23 RAp 187.20 ECC 1.3992

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2713.43 -27.74 75.53 47.14 95.93 18 26 58 2113.4 -26.63 67.04

4452.66 8.10 186.17 40.43 62.77 10 38 49 3852.7 4.39 179.46

2427.06 -29.08 54.29 46.97 97.23 19 50 59 1827.1 -27.78 45.73

4214.23 9.30 168.00 39.79 61.46 11 48 44 3614.3 5.41 161.37

2161.26 -32.63 33.45 46.31 100.80 21 11 30 1561.3 -30.80 24.71

4052.83 12.40 153.91 37.94 57.89 12 37 35 3452.8 8.07 147.49

DIFFERENTIAL CORRECTIONS

TDE .8019 TRA-2.2022 TC3 1.3948 8AU .4531

ROE -.3227 RRA -.1044 RC3 -.0830 FAU .00415

FOE -.4107 FRA 1.9463 FC3-3.0038 BSP 10649

6DE .8644 BRA 2.2047 BC3 1.3973 FSP 954

_AUNCH DATE NOV 15 1964

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3119.9 SGR 404.1 SG3 328.2 ST 1224.7 9R 377.3 SS 633.6

RRT -.1046 RRF .0841RTF -.9008 CRT -.6938 CR9 -.4766 CST .9620

SGB 3146.0 R23 .0118 R13 .9007 LSA 1393.1MSA 319.2 SSA 31.1

SG1 3120.2 SG2 401.8 THA 179.21 EL1 1253.8 EL2 265.4 ALF 167.36

FLIGHT TIME 182.00 ARRIVAL DATE MAY 16 1965

HELIOCENTRIC CONIC DISTANCE 457.112 EARTH TO MARS

RL 147.93 LAL .00 LOL 52.67 VL 34.366 GAL -4.41 AZL 88.32 HCA 146.30 SMA 216.49 ECC .32486 INC 1.6834 vl 30.115

RP 242.34 LAP .93 LOP 198.98 VP 21.960 GAP 17.72 A ZP 91.40 TAL 341.91 TAp 128.21 RCA 146.16 Apo 286.81 V2 22.651

RC 149.184 GL 12.05 GP

PLANETOCENTRIC CONIC

C3 23.238 VHL 4.821DLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 17 35 47 2718.28 -27.77

90.O0 9 26 27 4426.88 7.29

100.00 19 4 54 2430.93 -29.12

1OO.O0 10 40 2 4189.46 8.49

110.00 20 30 30 2163.09 -32.65

110.00 11 30 35 4030.07 11.57

DIFFERENTIAL CORRECTIONS

TOE .7786 TRA-2.1691TC3 1.4916 BAU .4641

ROE -.3087 RRA -.0991RC3 -.0843 FAU .08697

FDE -.4015 FRA 1.9803 FC3-3.2400 BSP 10804

8DE .8375 8RA 2.1713 BE3 1.4940 F SP 1006

.49 ZAL 117.97 ZAP 168.48 ETS 176.25 ZAE 154.97 ETE .10 ZAC 89.80 ETC 255.96 CLP 168.49

14.49 RAL 176.91RAO 6567.9 VEL 12.026 pTH 2.15 VHp 8.411DpA -1.39 RAp 187.53 ECC 1.3824

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.88 46.02 95.76 18 21 6 2118.3 -26.68 67.39

184.70 39.32 62.56 10 40 14 3826.9 3.56 178.01

54.38 45.85 97.09 19 45 24 1850.9 -27.83 46.01

166.61 38.67 61.23 11 49 52 3589.5 4.38 160.00

33.59 45.21 100.72 21 6 33 1563.1 -30.83 24.84

152.67 36.82 57.61 12 38 6 3430.1 7.22 146.28

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3164.6 SGR 395.0 SG3 344.5 ST 1223.2 SR 368.7 SS 637.0

RRT -.1060 RRF .0846 RTF -.9041 CRT -.6884 CRS -.4600 C�T .9389

SGB 3189.2 R23 .0128 RI3 .9041 LSA 1391.1MSA 319.4 SSA 31.2

SGI 3164.9 SG2 392.7 THA 179.23 ELI 1250.5 EL2 261.6 ALF 167.73
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAIJNCH DATE NOV 15 1964 FLIGHT TIME 184.00 ARRIVAL DATE MAY 18 1965

HELIOCENTRIC CONIC

RL 147.93 LAL .00

RF 242.06 LAP .91

RC 131.478 GL 12.25

PLANETOCENTR|C CONIC

C3 22.264 VHL 4.721

LNCH AZMTH LNCH TIME

90.00 17 29 43

90.00 9 28 19

100.00 18 59 8

100.00 10 41 35

110.00 20 25 24

110.00 11 31 48

DIFFERENTIAL CORRECTIONS

TOE .7346 TRA-2.1363

RDE -.2932 RRA -.0941

FOE -.3909 FRA 2.0151

8DE .8103 9RA 2.1383

DISTANCE 460.052 EARTH TO MARS

LOL 52.67 VL 34.295 GAL -4.26 AZL 88.32 HCA 147.22 SMA 214.79 ECC .31906 INC 1.6775 vl 30.115

LOP 199.90 vP 21.878 GAP 17.16 AZP 91.41 TAL 342.29 TAF 129.52 RCA 146.26 APO 283.32 v2 22.6?8

GP .51 ZAL 117.31 ZAP 167.92 ETS 176.22 ZAE 155.15 ETE .30 ZAC 89.91ETC 255.95 CLP 167.93

DLA 14.93 RAL 176.58 RAD 6567.9 VEL 11.986 PTH 2.14 VHF 8.223 DpA -1.52 RAp 187.89 ECC 1.3667

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2723.62 -27.81 76.27 44.91 95.57 18 15 7 2123.6 -26.75 67.76

4401.16 6.49 183.25 38.22 62.38 10 41 40 3801.2 2.74 176.57

2435.25 -29.15 54.89 44.74 96.92 19 39 43 1835.2 -27,89 46.32

4164.76 7.68 165.22 37.57 61.02 11 51 0 3564.8 3.75 158.63

2163.31 -32.68 33.76 44,11 100.62 21 1 30 1565.3 -30.87 25.00

4007.46 10.74 151.44 35.72 57.35 12 38 35 3407.5 6.36 145.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.5910 BAU .4747 SGT 3208.7 SGR 385.7 SG3 361.5 ST 1220.2 SR 360.0 SS 640.0

RC3 -.0833 FAU .08991 RRT -.1067 RRF .0845 RTF -.9072 CRT -.6822 CR8 -.4419 CST .9555

FC3-3.4929 8SP 10967 SGB 3231.8 R23 .0137 R13 .9072 LSA 1387.4 NSA 319.9 98A 31.2

BC3 1.5933 FSP 1062 $G1 3209.0 SG2 383.5 THA 179.25 EL1 1245.8 EL2 257.8 ALF !68.10

LAUNCH OATE NOV 15 1964 FLIGHT TIME 186.00 ARRIVAL GATE MAY 20 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 241.79 LAp .88

RE 153.781GL 12.43

PLANETOCENTRIC CONIC

C3 21.388 VHL 4.623

LNCH AZMTH LNCH TIME

90.00 17 23 31

90.00 9 30 12

100.00 18 53 16

100.00 10 43 8

110.00 20 20 13

110.00 11 32 39

DIFFERENTIAL CORRECTIONS

TOE .7333 TRA-Z.0978 TC3 1.7037 BAU .4878

ROE -.282Z RRA -.0894 RC3 -.0882 FAU .09295

FOE -.3779 FRA 2.0309 FC3-3.7823 BSP 10998

8DE .7877 8RA 2.0994 8C3 1.7058 FSP 1122

DISTANCE 463.047 EARTH TO MARS

LOt_ 52.67 VL 34.227 GAL -4.11 AZL 88.33 HCA 148.15 SMA 213.18 ECC .31350 INC 1.6713 vl 30.113

LOP 200.83 VP 21.800 GAP 16.61AZP 91.42 TAL 342.68 TAp 130.83 RCA 146.35 ApO 280.02 V2 22.706

GP .54 ZAL 116.63 ZAP 167.35 ETS 176.22 ZAE 155.37 ETE .49 ZAC 90.01ETC 253.94 CLP 167.36

DLA 13.37 RAL 175.84 RAD 6567.9 VEL 11.949 PTH 2.13 VHp 8.0]9 OpA -1.65 RAp 188.23 ECC 1.3520

L-I TIME INJ LAT _MJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2729.43 -27.88 76.69 43.80 95.36 18 9 0 2129.4 m_6.81 68.18

4375.49 3.67 181.80 37.13 62.21 10 43 7 3775.5 1.91 175.14

2440.00 -29.19 55.24 43.64 96.75 19 33 56 1840.0 -27.95 46.66

4140.15 6.86 163.85 36.48 60.83 11 52 8 3540.2 2.92 157.28

2167.91 -32.72 33.95 43.02 100.]1 20 36 21 1567.9 -30.92 25.19

398].01 9.92 150.23 34.63 57.12 12 39 4 3385.0 5.52 143.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3232.1SGIR 376.5 SG3 379.3 ST 1219.1SR 351.3 SS 642.3

RRT -.1099 RRF .0837 RTF -.9114 CRT -.6790 CRS -.4208 CST .9A98

S_ 3273.8 R23 .0179 R13 .9114 LSA 1184.7 MSA 322.0 55A 30.8

SGt 3252.4 8G2 374.2 THA 179.26 ELi 1243.2 EL2 252.9 ALF 168.44

LAUNCH DAIE NOV 13 196A FLIGHT TIME 188.90 ARRIVAL DATE MAY ZZ 1965

HELIOCENTRIC CONIC

RL 147,93 LAL .00

RP 241.51 LAP .86

RE 156.092 GL 12.62

PLANETOCENTRIC CONIC

C3 20.546 VHL 4.533

LNCH AZMTH LNCH TIME

90.00 17 17 13

90.00 9 32 4

100.00 18 47 18

100.00 10 44 40

110.00 20 14 58

110.00 11 33 30

DIFFERENTIAL CCRRECTION9

TOE .7056 TRA-2.0692 TC3 1.8001BAU .4950

RDE -.2694 RRA -.0848 RC3 -.0862 FAU .09620

FOE -.3651FRA 2.0859 FC3-4.0537 BSP 11285

BDE .7532 BRA 2.0709 BC3 1.8022 FSP 1183

DISTANCE 466.091 EARTH TO MARS

LOL 52.67 VL 34.162 GAL -3.97 AZL 88.34 HCA 149.08 5HA 211.67 ECC ,30818 INC 1.6648 vl 30.113

LOP 201.76 VP 21.727 GAp 16.07 AZP 91.4] TAL 543.06 TAB 132.14 RCA 146.44 APO 276.91 V2 22.734

GP .56 ZAL 115.95 ZAp 166.77 ETS 176.20 ZAE 155.62 ETE .70 ZAC 90.11ETC 255.93 CLP 166.79

DLA 15.81RAL 175.28 RAD 6567.8 VEL 11.913 pTH 2.12 VHp 7.860 DpA -1.77 RAp 188.56 ECC 1.3381

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2735.68 -27.88 77.14 42.70 95.14 18 2 48 2135.7 -26.88 68.62

4349.98 4.86 180.36 36.06 62.07 10 44 34 3750.0 1.09 173.72

2445.16 -29.23 55.62 42.54 96.55 19 28 3 1845.2 -28.02 47.02

4115.73 6.05 162.49 35.41 60.67 11 53 16 3515.7 2.10 155.94

2170.85 -32.75 34.17 41.93 100.38 20 51 9 1570.9 -30.97 23.41

3962.80 9.09 149.03 33.55 56.91 12 39 32 3362.8 4.67 142.73

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3293.6 SGR 366.7 SG3 398.1 ST 1209.5 SR 342.1 SS 644.6

RRT -.1064 RRF .0824 RTF -.9132 CRT -.6683 CRS -.4001 CST .9472

SG8 3313.9 R23 .0160 R13 .9132 LSA 1375.0 MSA 322.1 SSA 31.1

SGI 3293.8 SG2 364.5 THA 179.31 EL1 1231.9 EL2 249.9 ALF 168.83

LAUNCH DATE NOV 15 1964 FLIGHT TIME 190.00 ARRIVAL DATE NAY 24 1965

HELIOCENTRIC CONIC DISTANCE 469.182

RL 147.93 LAL .00 LOL 52.67 VL 34.100 GAL -3.83 AZL 88.34 HCA

RP 241.22 LAp .83 LOP.202.69 Vp 21.659 GAP 15.53 AZP 91.44 TAL

RC 158.408 GL 12.80 GP .59 ZAL 115.26 ZAP 166.18 ETS 176.19 ZAE

PLANETOCEMTRIC CONIC

C3 19_755 VML 4.443 DLA 16.25 RAL 174.71 RAG 6]67.8 VEL 11.880 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 17 10 48 2742.35 -27.92

90.00 9 33 58 4324.59 4.05

100.00 18 41 14 2450.70 -29.27

100.00 10 46 12 4091.47 5.24

110.00 20 9 38 2174.13 -32.79

110.00 11 34 18 3940.80 8.27

DIFFERENTIAL CORRECTIONs

TDE .6803 TRA-2.0356 TC3 1.9075 BAU .5043

ROE -.2370 RRA -.0805 RC3 -.0860 FAU .09957

FOE -.3300 FRA 2.1219 FC3-4.3633 BSP 11446

8DE .7272 BRA 2.0372 BC3 !.9095 FSP 1248

EARTH

150.01 SHA 210.25 ECC .30308 INC

343.45 TAp 133.46 RCA 146.53 APO

155.91 ETE .91 ZAC 90.21 ETC

TO MARS

1.6380 vt 30.113

273.97 V2 22.762

253.92 CLP 166.20

2.11 VHp 7.684 DpA -1.88 RAp 188.88 ECC 1.3251

INJ LONG INJ RT AsC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.63 41.60 94.90 17 56 30 2142.4 -26.93 69.10

178.94 35.00 61.95 10 46 2 3724.6 .27 172.30

56.02 41.45 96.34 19 22 5 1850.7 -28.09 47.42

161.1] 34.35 60.53 11 54 24 3491.5 1.27 154.60

34.42 40.86 100.24 20 45 52 1574.1 -31.03 25.64

147.86 32.49 56.71 12 39 59 3340.8 3.84 141.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3333.9 SGR 356.8 SG3 417.6 ST 1201.6 SR 332.9 SS 646.4

RRT -.1048 RRF .0800 RTF -.9159 CRT -.6601CRS -.3766 CST .9424

SG8 3352.9 R23 .0172 R13 .9159 LSA 1366.3 MSA 323.7 SSA 31.0

SG1 3334.1SG2 ]54.8 THA 179.35 EL1 1222.4 EL2 245.8 ALF 169.19
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 15 1984

HELIOCENTRIC CON|C

RL 147.95 LAL .00

RP 240.93 LAP .80

RC 160.729 GL 12.97

PLANETO(ENTRIC COHIC

C3 19.012 VHL 4.580

LNCH AZNTH LNCH TIME

90.00 17 4 17

90.00 9 35 51

100.00 18 35 5

100.00 10 47 44

110.00 20 4 13

110.00 11 35 5

FLIGHT TIME 192.00 ARRIVAL DATE MAY 26 1965

DISTANCE 472.317 EARTH TO MARS

LOL 52.67 VL 34.040 GAL -3.69 AZL 88.35 HCA 150,94 SMA 208.90 ECC .29819 INC 1.6507 VJ 30.115

LOP 203.62 VP 21.596 GAp 15,00 AZP 91.44 TAL 343,84 TAp 134.78 RCA 146,61 Apo 271.Z0 v2 22.791

GP .62 ZAL 114.56 ZAp 165.58 ETS 176.16 ZAE 156.24 ETE 1.14 ZAC 90.32 ETC 255.91 CLP 165.59

DLA 16.68 RAL 174.13 RAD 6567.8 VEL 11.849 pTH Z.10 VHp 7.513 DpA -1.99 RAp 189.20 ECC 1.3129

L-| TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2749.42 -27.96 78,14 40.52 94.64 17 50 7 2149.4 -27.03 69.60

4299.36 3.24 177.53 33.96 61.85 10 47 30 3699.4 -.55 170.90

2458.61 -29.32 56.46 40.37 96.12 19 16 2 1856.6 -28.16 47.85

4067.41 4.43 159.82 33.30 60.41 11 55 31 3467.4 ,46 153.28

2177.72 -32.83 34.69 39.79 100.09 20 40 31 1577.7 -31.10 25.90

3919.O6 7.46 146.70 31.43 56.54 12 40 24 3319.1 3.01 140.44

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6565 TRA-1.9997 TC3 2.0219 BAU .5144 SGT 3373.1 8GR 346.9 SG3 438.2 ST 1193.4 SR 323.6 SS 647.8

ROE -.2451RRA -.0766 RC3 -.0854 FAU .10310 RRT -.1035 RRF .0767 RTF -.9188 CRT -.6526 CRS -.5510 CST .9365

FOE -.3333 FRA 2.1583 FC3-4.6949 8SP 11551 SGB 3390.9 R23 .0194 R13 .9188 LSA 1357.0 NSA 326.1 SSA 30.7

BOE .7OO8 BRA 2._0011 BE3 2.0238 FSP 1317 861 3373.3 562 345.0 THA 179.38 EL1 1212.8 EL2 241.3 ALF 169.55

LAUNCH DATE NOV 15 1964 FLIGHT TIME 194.00 ARRIVAL DATE MAY 28 1965

HELIOCENTRIC CON I_ DISTANCE 475.493 EARTH TO MARS

RL 147.95 LAL .00 LOL 52.67 VL 33.983 GAL -3.56 AZL 88.36 HCA 151.88 StAA 207.63 ECC .29352 INC 1.6429 vl 30.115

RP 240.64 LAp .77 LOP 204.56 9P 21.537 GAP 14.47 AZP 91.45 TAL 344.23 Tap 136.10 RCA 146.69 Apo 268.57 V2 22.821

RC 163.052 GL 13.13 GP .66 ZAL 113.85 ZAP 164.97 ET6 178.14 ZAE 156.60 ETE 1.37 ZAC 90,42 ETC 255.90 CLP 164.98

PLANET(_ENTRIC CONIC

C3 18.313 VHL 4.279 OLA 17.11RAL 173.54 RAD 6567.7 VEL 11.819 PTH 2.09 VHp 7.345 DpA -2.10 RAP 189.50 ECC 1.3014

LNCH AZMTH LNCH TIME L-! TIME ]NJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 16 57 42 2756.85 -28.00 78.68 39.43 94.38 17 43 38 2156.9 -27.10 70,13

90.OO 9 37 43 4274.36 2.44 176.13 32.93 61.78 10 48 58 3674,4 -1.35 169.50

1OO.O0 18 28 52 2462.84 -29.56 56.92 39.29 95.88 19 9 55 1862.8 -28.24 48.29

100.00 10 49 14 4043.60 3.63 158.51 32.27 60.31 11 56 38 3443.6 -.35 151.98

110.00 19 58 46 2181.57 -32.88 34.98 38.72 99.92 20 35 7 1581.6 -31.16 26.18

110.00 11 35 50 3897.63 6.65 145.56 30.39 56.39 12 40 47 3297.6 2.19 139,32

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .6306 TRA-1.9666 TC5 2.1341BAU .5229 SGT 3411.6 9GR 338.6 863 459.8 5T 1182.7 SR 314.2 58 649.3

ROE -.2335 RRA -.0728 RC3 -.0841FAU .10688 RRT -.0g96 RRF .0727 RTF -.9211 CRT -.6427 CRS -.3255 CST ,9314

FOE -.3167 FRA 2.1941 FC3-5.0525 BSP 11717 $68 3428.2 R23 .0200 R13 .9211 LSA 1345.7 MSA 327.8 SSA 30.6

BDE .6724 BRA 1.9679 8C3 2.1357 FSP 1386 861 3411.8 8G2 335.0 THA 179.43 EL1 12_0.6 EL2 257.1 ALF 169.92

LAUNCH DATE NOV 15 1964 FLIGHT TIME 196.00 A_IVAL _ATE MAY 50 1965

HELIOCENTRIC CONIC DISTANCE 478.709 [ARIH TC, MAR S

RL 147.95 LAL ,00 LOL 52.67 VL 33.928 GAL -3.43 AZL 88.57 HCA 152.81 SMA 206.43 ECC .28905 INC 1.6347 vl 50.115

RF 240.34 LAP ,75 LOP 205.49 9p 21.482 GAP 15.95 AZP 91.45 TAL 544.61 TAp 137.43 ECA 146.76 ApO 266.59 V2 22.851

RE 165.575 GL 13.29 GP .69 ZAL 113.14 ZAp 164.34 ETS 176.10 ZAE 157.00 ETE 1.62 ZAC 9_.52 [TC 255.89 ELF 164.35

PLANETOCENTRIC CONIC

C3 17.657 VHL 4,202 DLA 17.54 RAL 172.94 RAD 6567.7 VEL 11.792 pTH 2.08 VHF 7.181CFA -2.19 RAF 189.8_ ECC 1.2906

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.O0 16 31 1 2764.60 -28.04

90.00 9 39 35 4249.59 1.64

100.00 18 22 35 2469,35 -29.41

100.OO 10 50 43 4020.07 2.83

110.00 19 53 15 2185.86 -32.93

110.00 11 36 32 3876.52 5.86

DIFFERENTIAL CORRECTIONS

TOE .6045 TRA-1.9328 TC3 2.2477 BAU .530g

ROE -.2223 RRA -.0693 RC3 -.0821 FAU .11073

FDE -.2967 FRA 2.2319 FC3-5.4293 BSP 11887

806 .6440 BRA 1.9341 BE3 2.2492 FSP 1464

LAUNCH DATE NOV 15 1964

HELICK:ENTRIC CONIC

RL 147.95 LAL .00 LOt- 52.67 VL 33.876 GAL

RP 240.04 LAp .72 LOP 206.43 9P 21.432 GAp

INJ LONG INJ RT ASC INJ AZMTH INJ TIME FO CST TIM INJ 2 LAI INJ 2 LONG

79.24 38.36 94.10 17 37 6 2164,6 -27.18 70.68

174.75 31.91 61.73 10 50 24 _649.6 -2.15 168.1Z

57.39 38.23 95.63 19 3 44 1869.3 -28.5! 48.76

157.21 31.24 60.23 11 57 43 3420.1 -1.15 150,69

35.29 37.67 99.74 20 29 41 1585.? -31.23 26.48

144.45 29.37 56,26 12 41 8 3276.5 1.38 138.22

MID-COURSE EXECUTION ACCURACY ORBIt DETERMINATION ACCURACY

SGT 3447.8 8GR 326.3 SG3 482.4 ST 1170.5 SR 304,6 SS 650.4

RRT -.0944 RRF .0666 RTF -.9234 CRT -.6319 CRS -.2957 CST .9250

SGB 3463.2 R23 .0215 R13 .9234 LSA 1332.6 MSA 350.6 SSA 30.4

SGt 3447.9 862 324.8 THA 179.48 EL1 1186.9 EL2 232.8 ALF 170.29

FLIGHT TIME 198.00 ARRIVAL DATE JUN 1 1965

DISTANCE 481.960

-3.31 AZL 88.37 H(A

13.43 AZP 91.46 TAL

EARTH TO MARS

153.75 SMA 205.29 ECC .28474 INC 1.6257 vl 30.115

345.00 TAp 138.76 RCA 146.83 APO 263.74 v2 22.881

RC 167.697 GL 13.44 GP

PLANETOCENTRIC CONIC

C3 17.040 VHL 4.128 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 16 44 18 2772.62 -28.08

90.O0 9 41 25 4225.11 .85

100.00 18 16 15 2476.10 -29.45

100.00 10 52 9 3996.87 2.05

110.00 19 47 42 2|89.95 -32.98

110.00 11 37 11 3855.78 5.07

DIFFERENTIAL CCRRECTIONS

TOE .5604 TRA-1.8966 TC3 2.3683 BAU .5398

ROE -.2114 RRA -.0681 RC3 -.0795 FAU .11488

FOE -.2785 FRA 2.2682 FC3-5.8365 BSP 11992

80E .6177 BRA 1.8978 BC3 2.3896 FSP 1542

157.43 ETE 1.89 ZAC 90.63 ETC 255.88 CLP 163.71.73 ZAL 112.42 ZAp 163.70 ETS 176.06 ZAE

17.96 RAL 172.33 RAO 6567.7 VEL 11.765 pTH 2.08 VHp 7.020 BpA -2.28 RAp 190.09 ECC 1.2804

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

79.83 37.29 93.81 17 30 30 2172.6 -27.26 71.26

173.38 30.90 61.69 10 51 50 3625.1 -2.94 166.75

57.89 37.16 95.37 18 57 31 1876.1 -28.39 49.25

155.94 30.23 60.17 11 58 46 3396.9 -1.94 149.41

35.62 36.62 99.56 20 24 12 1589.9 -31.31 26.79

143.36 28.35 56.15 12 41 27 3255.8 .59 137.14

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

8GT 3482.9 9GR 315.8 8G3 506.2 ST 1158.3 SR 294.9 55 651.6

RRT -.0889 RRF .0593 RTF -.9258 CRT -.6221CRS -.2657 CST ,9177

S6B 3497.2 R23 .0238 R13 .9258 LSA 1319.4 MSA 333.8 SSA 30.0

8Gt 3483.0 SG2 314.6 THA 179.53 EL1 1173.4 EL2 227.9 ALF 170.64
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 19645

LAUNCH DATE NOV 15 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUN 3 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 239.73 LAP .69

RC 170.016 GL 13.58

PLANETOCENTRIC CONIC

C3 16.461 VHL 4,057

LNCH AZMTH LNCH TIME

90.00 16 37 31

90.00 9 43 13

100.00 18 9 52

1OO.OO 10 53 33

110.00 19 42 8

110.00 11 37 46

DIFFERENTIAL CORRECTIONS

TDE .5569 TRA-1.8596

ROE -.2009 RRA -.0632

FOE -.2545 FRA 2.3053

BCE .5921BRA 1.8607

DISTANCE 485.247 EARTH TO WARS

LOL 52.67 VL 33.825 GAL -3.19 AZL 88.38 HCA 154.70 SMA 204.21ECC .28063 INC 1.6163 vl 50.115

LOP 207.3? VP 21.385 Gap 12.92 AZp 91.46 TAL 345.39 TAp 140.09 RCA 146.90 APO 261.52 V2 22.912

GP .77 ZAL 111.70 ZAp 163.04 ETS 176.02 ZAE 157.90 ETE 2.18 ZkC 90.73 ETC 255.88 CLP 163.06

DLA 18.38 RAL 171.70 RAD 6567.7 VEL 11.741 pTH 2,07 VHp 6.863 OpA -2.36 RAp 190.37 ECC 1,2709

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2780.87 m28.12 80.43 36.22 93.51 17 23 52 2180.9 -27.35 71.85

4200.97 .07 172.03 29.90 61.68 10 53 14 3601.0 -3.72 165.40

2483.05 -29.49 58.40 36.11 95.11 18 51 15 1883.0 -28.47 49.75

3974.03 1.28 154.68 29.23 60._3 11 59 47 3374.0 -2.71 148.16

2194.39 -33.03 35.96 35.58 99.36 20 18 42 1594.4 -31.38 27.12

3835.45 4.30 142.29 27.35 56.06 12 41 42 3235.5 -.19 156.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.4919 BAU .5486 SGT ]516.4 SGR 305.3 SG3 531.O ST 1145.2 SR 285.2 SS 652.7

RE3 -.0761FAU .11921 RRT -.O818 RRF .O499 RTF -.9282 CRT -.6120 CRS -.2333 CST .9094

FC3-6.2695 BSP 12078 SGB 3529.6 R23 .O267 R13 .9282 LSA 1305.3 MSA 337.9 SSA 29.5

BC3 2.4930 FSP 1624 SG1 3516.5 $G2 304.2 THA 179.59 ELt 1159.0 EL2 222.8 ALF 171.00

LAUNCH BATE NOV 15 1964 FLIGHT TIME Z02.00 ARRIVAL DATE JUN 5 1965

HELIOCENTRIC CONIC

RL 147,95 LAL .00

RP 239.42 LAP .66

RC 172.531 GL 13.71

PLANETC_CENTRIC CON IC

C3 15.916 VHL 3.989

LNCH AZNTH LNCH TIME

90.00 16 30 42

90.00 9 44 58

100.00 18 3 29

100.00 10 54 53

110.00 19 36 33

110.00 11 38 18

DIFFERENTIAL CORRECTIONS

TOE .5368 TRA-1.8202 TC3 2.6225 BAU .5582

ROE -.1908 RRA -.0606 RE3 -.0719 FAU .12369

FDE -.2307 FRA 2.3439 FC3-6.7283 BSP 12084

8DE .5697 BRA 1.8212 BC3 2.6235 FSP 1712

DISTANCE 438.§66 EARTH TO MARS

LOL 52.67 VL 33.777 GAL -3.07 AZL 88.39 HCA 155.64 SMA 203.19 ECC .27670 INC 1.6062 vl 30.115

LOP 208.32 VP 21.342 GAp 12.42 AZP 91.46 TAL 345.78 TAp 141.42 RCA 146.97 Apo 259.42 V2 22.943

GP .82 ZAL 110.98 ZAp 162.37 ETS 175.97 ZA_ 158.40 ETE 2.49 ZAC 90.84 ETC 255.87 CLP 162.39

DLA 18.79 RAL 171.07 RAD 6567.6 VEL 11.717 PTH 2.06 VHp 6.709 DpA -2.43 RAF 190.64 ECC 1.2619

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2789.29 -28.15 81.04 35.17 93.20 17 17 12 2189.3 -27.41 72.46

4177.21 -.70 170.71 28.92 61.69 10 54 35 3577.2 -4.48 164.07

2490.13 -29.5] 58.93 ]5.05 94.83 18 44 59 1890.1 -28.55 50.26

3951.60 .52 153.45 28.24 60.11 12 0 44 3351.6 -3.47 146.93

2198.93 -33.08 36.30 34.55 99.17 20 13 12 1598.9 -31.46 27.45

3815.56 3.54 141.25 26.55 55.98 12 41 53 3215.6 -.95 135.04

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3549.3 8GR 294.7 SG3 557.1 ST 1133.4 SR 275.4 SS 654.1

RRT -.0741RRF .0379 RTF -.9311 CRT -.6040 CRS -.1985 CST .8985

SGB 3561.5 R23 .0317 R13 .9310 LSA 1292.0 MSA 344.1 SSA 28.7

SG1 3549.] 8G2 293.9 THA 179.65 ELt 1146.0 EL2 217.1 ALF 171.34

LAUNCH DATE NOV 15 1964 FLIGHT TIME 204.00 ARRIVAL DATE JUN 7 1965

HELIOCENTRIC CONIC

RL 147.95 LAL ,00

RP 239.11 LAP .63

RC 174.639 GL 13.82

PLANETOCENTRIC CONIC

C3 15.404 VHL 3.925

LNCH AZMTH LNCH TIME

90.00 16 23 54

90.00 9 46 39

100.00 17 57 6

100.00 10 56 9

110.00 19 30 59

110.00 11 38 45

DIFFERENTIAL CORRECTIONS

TOE .5059 TRA-1.7909

ROE -.1808 RRA -.0581

FOE -.2050 FRA 2.3825

DOE .5372 SRA 1.7918

DISTANCE 491.915 EARTH TO MARS

LOL 52.67 VL 33.731 GAL -2.95 AZL 88.40 HCA 156.59 SWA 202,23 ECC .27294 INC 1.5952 vl 50.115

LOP 209.27 vP 21.]03 GAP 11.92 AZF 91.46 TAL 346.16 TAp 142.75 REA 147.03 APO 257.42 V2 22.975

GP .87 ZAL 110.26 ZAp 161.68 ETS 175.92 ZAE 158.93 ETE 2.83 ZAC 90.94 ETC 255.87 CLP 161,70

DLA 19.18 RAL 170.43 RAD 6567.6 VEL 11.696 FTH 2.06 VHF 6.559 DFA -2.50 RAp 190.90 ECC 1.2535

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2797.76 -28.18 81.66 3A.11 92.89 17 10 32 2197.8 -27.A8 73.06

4153.96 -1.45 169.41 27.95 61.72 10 55 53 3554.0 -5.22 162.76

2497.24 -29.57 59.45 34.01 9A.56 18 58 43 1897.2 -28.63 50.77

3929.71 -.23 152.25 27.27 60.11 12 1 38 3329.7 -4.20 145.72

2203.50 -33.13 36.65 33.52 98.97 20 7 43 1603.5 -51.53 27,78

3796.22 2.81 140.23 25.37 55.92 12 42 1 3196.2 -1.69 134.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.7277 BAU .5619 SGT ]576.6 SGR 283.6 SG3 584.4 ST 1113.2 SR 265.3 SS 655.7

RE3 -.0661FAU .12842 RRT -.0567 RRF .0220 RTF -.9320 CRT -.5846 CRS -.1612 CST .8923

FC3-7.2177 BSP 12350 SGB 3587.8 R23 .0311 R13 .9319 LSA 1272.3 MSA 346.2 SSA 28.6

BE3 2.7285 FSP 1805 SG1 5576.6 SG2 283.1 THA 179.74 EL1 1124.5 EL2 213.1 ALF 171.77

LAUNCH DATE NOV 15 1964 FLIGHT TIME 206.00 ARRIVAL DATE JUN 9 1965

HELIO{ENTRIC CONIC DI STANCE 495.293 EARTH TO MARS

RL 147.95 LAL .OO LOL 52.67 VL 33.686 GAL -2.84 AZL 88.42 HCA 157.54 SMA 201.31 ECC .26934 INC 1.5833 vl 30.115

RP 238.79 LAP .60 LOP 210.21 VP 21.268 GAP 11.43 AZp 91.46 TAL 346.54 TAp 144.08 RCA 147.09 APO 255.53 v2 23.007

RC 176.939 GL 13.93 GP .93 ZAL 109.54 ZAp 160.98 ETS 175.$5 ZAE 159.50 ETE 3.20 ZAC 91.05 ETC 255.86 CLP 161.00

PLANETOCENTRIC CONIC

C3 14.922 VHL 3m863 DLA 19.56 RAL 169.78 RAD 6567.6 VEL 11.675 FTH 2.05 VHF 6.412 DpA -2.55 RAF 191.15 ECC 1.2456

LNCH AZNTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 16 17 7 2806.25 -28.21 82.28 3].07 92.58 17 3 53 2206.3 -27.55 73.68

90.00 9 48 15 4131.21 -2.18 168.14 26.98 61.76 10 57 6 3531.2 -5,94 161.48

100.O0 17 50 44 2504.35 -29.61 59.98 ]2.97 94.29 18 32 29 1904.4 -28.70 51.29

100.00 10 57 19 5903.34 -.95 151.08 26.30 60.12 12 2 27 5_08,3 -4,92 1AA,54

110.00 19 25 27 2203.05 -33.17 37.00 ]2.49 98.77 20 2 15 1608.0 -31.61 28.12

110.O0 11 39 6 3777.41 2.09 139.25 24.40 55.87 12 42 3 3177.4 -2.40 135.05

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4820 TRA-1.7550 TC3 2.8511BAU .5689 SGT 3604.8 SGR 272.7 SG3 613.1 ST 1096.5 SR 255.3 SS 657.7

RDE -.1712 RRA -.0560 RE3 -.0594 FAU .13342 RRT -.0399 RRF .0030 RTF -.9339 CRT -.5706 CRS -.1228 CST .8823

FOE -.1784 FRA 2.4211 FC3-7.7407 BSP 12463 SGB 3615.1 R23 .0345 R13 .9339 LSA 1255.3 MSA 551.3 SSA 28.0

8DE .5115 BRA 1.7559 BE3 2.8517 FSP 1902 SG1 3604.8 SG2 272.5 THA 179.83 EL1 1106.5 EL2 207.8 ALF 172.15
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 1_ 1964

HELIOCENTRIC CONIC

RL 14?.95 LAL ,00

RF 238.47 LAP .58

RC 179.231 GL 14.01

PLANETOCENTRIC CONIC

C3 14.469 VHL 3.8O4

LNCH AZMTH LNCH TIME

90.00 16 10 22

90.00 9 49 44

100.00 17 44 25

100.00 10 58 22

110.00 19 19 57

110.00 11 39 20

FLIGHT TIME 208.00 ARRIVAL DATE JUN 11 1965

DISTANCE 498.699 EARTH 70 MARS

LOL 52.67 VL 33.644 GAL -2.74 AZL 88.43 HCA 158.49 SMA 200.44 ECC .26590 INC 1.5703 vl 30.115

LOP 211.17 VF 21.236 GAp 10.94 AZP 91.46 TAL 346.92 TAp 145.41 RCA 147.15 APO 253.74 vZ 25.040

GP .99 ZAL 108.82 ZAF 160.26 ETS 175.78 ZAE 160.10 ETE 3.62 ZAC 91.16 ETC 255.86 CLP 160.28

OLA 19.95 RAL 169.12 RAD 6567.6 VEL 11.656 pTH 2.05 VHp 6.268 _pA -2.59 RAp 191.39 ECC 1.2381

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2814.65 -28.23 82.89 52.02 92.28 16 57 17 2214.7 -27.62 74.28

4109.08 -2.89 166.91 26.03 61.82 10 58 14 5509.1 -6.64 160.23

2511.36 -2_.65 60.49 31.93 94.02 18 26 17 1911.4 -28.77 51.80

3887.61 -1.66 149.94 25.34 60.15 12 3 10 3287.6 -5.62 143.39

2212.31 -33.22 37.34 31,47 98.57 19 56 49 1612.5 -51.68 28.45

3759.23 1.39 138.30 23.44 55.84 12 41 59 3159.2 -3.10 132.10

DIFFERENTIAL CORRECTIONS

TOE .4584 TRA-1.7192 TC3 2.9707 8AU .5747

ROE -.1619 RRA -.0542 RC3 -.0513 FAU .13863

FOE -.1507 FRA Z.4602 FC3-8.2949 8SP 12347

80E .4861BRA 1.7201BC3 2.9712 FSP 2003

MID-COURSE ExECuTION ACCURACY

SGT 3629.4 SC,_ 261.8 SG3 643.1

RRT -.0184 RRF -.0208 RTF -.9356

SGB 3638.8 R23 .0382 R13 .9356

SG1 3629.4 SG2 261.7 THA 179.92

LAUNCH DATE NOV 15 1964 FLIGHT TINE 210.00

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 238.14 LAP .55

RC 181.513 GL 14.08

PLANETOCENTRIC CONIC

C3 14.042 VHL 3.747

LNCH AZMTH LNCH TIME

90.00 16 3 41

90.00 9 51 6

100.00 17 38 11

100.00 10 59 17

110.00 19 14 30

110,00 11 39 27

DISTANCE 502.132

LOt. 32.67 VL 33.603 GAL -2.63 AZL 88.44 HCA 159.44 SMA 199.62 ECC .26260 INC 1.5560

LOP 212.12 VP 21.207 QAp 10.46 AZP 91.46 TAL 347.29 TAp 146,74 RCA 147.20 Apo 252.04

GP 1.06 ZAL 108.10 ZAP 159.52 ET8 175.71 2AE 160.73 ETE 4.08 ZAC 91.28 ETC 255.85

ORBIT DETERMINATION ACCURACY

ST 1079.0 SR 245.3 SS 660.1

CRT -.5553 CRS -.0829 CST .8719

LSA 1237.8 MSA 356.6 SSA 27.4

-ELI 1087.8 EL2 202.5 ALF 172.55

ARRIVAL DATE JUN 13 1965

EARTH TO MARS

vl 30.115

v2 23,073

ELF 159,55

DLA 20.28 RAL 168.45 RAO 6567.6 VEL 11.657 pTH 2.04 VHp 6.127 DpA -2.62 RAp 191.61ECC 1.2311

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2822.85 -28.25 83.49 30.98 91.98 16 50 44 2222.9 -27.68 74.87

4087.66 -3.58 165.71 23.08 61.89 10 59 13 3487.7 -7.31 159.02

2518.16 -29.68 61.00 30.90 93.75 18 20 9 1918.2 -28.84 52.29

3867.58 -2.33 148.84 24.39 60.19 12 3 45 3267.6 -6.28 142.28

2216.79 -33.28 37.66 30.43 98.38 19 51 27 1616.8 -31.75 28.76

3741.72 .72 137.39 22.48 55.82 12 41 49 3141.7 -5.77 151.18

ORBIT DETERMINATION ACCURACY

ST 1062.6 SR 235,3 SS 662.6

CRT -.5431 CRS -.0433 CST .8594

LSA 1221.0 MSA 363.3 SSA 26.5

EL1 1070.6 EL2 196.1 ALF 172.90

DIFFERENTIAL CCRRECTIONS

TOE .4387 TRA-1.6792 TC3 3.1028 BAU .5826

RDE -.1529 RRA -.0527 RC3 -.0417 FAU .14421

FOE -.1231FRA 2.4972 FC3-8.8909 8SP 12538

80E .4646 8RA 1.6800 BC3 3.1031FSP 2105

NIO-COURSE EXECUTION ACCURACY

SGT 5653.8 SGR 251.1 SG3 674.8

RRT .0060 RRF -.0496 RTF -.9378

8GB 3662.4 R23 -.0439 R13 -.9378

SGt 3653.8 SG2 251.1 THA .02

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.95 LAL .00 LOL

RP 237.81 LAP .52 LOP 213.08 VP 21.182 GAp 9.98 AZP 91.45 TAL 347.66 TAp 148.06 RCA 147,25 APO 250.43 V2 23.106

RE 183.786 gL 14.13 GP 1.13 ZAL 107.39 ZAP 158.77 ETS 175.62 ZAE 161.39 ETE 4.61 ZAC 91.40 ETC 255.85 CLP 158.80

PLANETOCENTRIC CONIC

C3 13.641VHL 3.693 OLA 20.61RAL I67.78 RAD 6567.5 VEL 11.620 PTH 2.04 VHp 5.990 DpA -2.65 RAp 191.85 ECC 1.2245

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

90.00 15 57 8 2830.68 -28.27 84.07 29,95 91.69 16 44 19 2230.7 -27.74 75.44

90.00 9 52 16 4067.11 -4.24 164.56 24.14 61.98 11 0 5 3467.1 -7.96 157.85

100.00 17 32 3 2524.62 -29.71 61.48 29.87 93.50 18 14 8 1924.6 -28.90 52.76

100.00 11 0 2 3848.41 -2.98 147.79 23.44 60.24 12 4 11 3248.4 -6.92 141.21

110.00 19 9 10 2220.78 -33.30 37.97 29.44 98.20 19 46 11 1620.8 -31.81 29.06

110.00 11 39 25 3725.01 .08 136.52 21.53 55.82 12 41 30 3125.0 -4.40 130.31

FLIGHT TIME 212.00 ARRIVAL DATE JUN 15 1965

DISTANCE 505.590 EARTH TO MARS

52.67 VL 33.555 GAL -2.53 AZL 88.46 HCA 160.40 SMA 198.84 ECC .25946 INC 1.5408 vl 30.115

DIFFERENTIAL CORRECTIONS

TOE .4120 T'RA-1.6476 TC3 3.2096 BAU .5853

ROE -.1442 RRA -.0515 RC3 -.0300 FAU .14983

FOE -.0904 FRA 2.5397 FC3-9.5096 BSP 12717

BDE .4365 8RA 1.6484 BC3 3.2097 FSP 2225

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 257.48 LAP .49

RC 186.049 GL 14.16

PLANETOCENTRIC CONIC

C3 13.262 VHL 3.642

LNCH AZNTN LNCH TIME

90.00 15 50 44

90.00 9 53 14

100.00 17 26 4

100.00 11 O 35

110.00 19 3 57

110.00 11 39 12

DIFFERENTIAL CORRECTIONS

TDE .3952 TRA-1.6066 TC3 3.3390 BAU .5920

ROE -.1358 RRA -.0507 RC3 -.0166 FAU .15589

FOE -.0607 FRA 2.5784 FC-10.1765 BSP 12669

80E .4179 BRA 1.6074 BC3 3.3390 FSP 2338

MID-COURSE EXECUTION ACCURACY

SGT 3672.3 SGR 240.4 SG3 707.6

RRT ,0425 RRF -.0873 RTF -.9388

SGB 3680.2 R23 -.0474 R13 -.9388

SGt 3672.3 SG2 240.1 THA .16

ORBIT DETERMINATION ACCURACY

ST 1041.4 SR 225.1 SS 666.5

CRT -.5205 CRS .0028 CST .8492

LSA 1201.3 MSA 368.4 SSA 25.9

EL1 1048.2 EL2 191.0 ALF 173.36

FLIGHT TIM_ 214.00 ARRIVAL DATE JUN 17 1965

DISTANCE 509.072 EARTH TO MARS

LOL 52.67 VL 35.527 GAL -2.44 AZL 88.48 HCA 161.36 SNA 198.10 ECC .25645 INC 1.5238 vl 30.115

LOP 214.04 VP 21.160 GAP 9.51AZP 91.44 TAL 348.03 TAp 149.39 RCA 147.29 APO 248.90 V2 23.140

GP 1.21 ZAL 106.68 ZAP 137.99 ETS 175.52 ZAE 162.08 ETE 5.21 ZAC 91.52 ETC 255.85 CLP 158.02

DLA Z0.92 RAL 167.10 RAD 6567.5 VEL 11.604 pTH 2.03 VHp 5.855 DpA -2.63 RAp 192.04 ECC 1.2183

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2838.04 -28.28 84.80 28.91 91.42 16 38 2 2238.0 -27.79 75.97

4047.50 -4.87 163.46 23.20 62.07 11 0 42 3447.5 -8.57 156.73

2530.62 -29.73 61.92 28.84 93.27 18 8 15 1930.6 -28.96 53.20

3830.16 -3.60 148.78 22.50 60.31 12 4 25 3230.2 -7.52 140.20

2224.40 -33.34 38.24 28.42 98.04 19 41 1 1624.4 -31.87 29.32

3709.14 -.52 135.69 20.58 55.82 12 41 1 3109.1 -5.00 129.47

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3691.0 SGR 230.4 SG3 742.3 ST 1025.2 SR 215.2 SS 670.4

RRT .0809 RRF -.1318 RTF -.9409 CRT -.5081CRS .0452 CST .8342

SGB 3698.2 R23 -.0555 R13 -.9409 LSA 1184.9 MSA 377.0 SSA 24.8

SGt 3691.1 SG2 229.6 THA .29 EL1 1031.2 EL2 184.2 ALF 173.7t
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 15 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUN 19 1965

HELIOCENTRIC COIMIC

RL 147.95 LAL .00

RP 257.15 LAP .46

RC 188.300 _L 14.16

PLANETOCENTRIC CONIC

C3 12.905 VHL 3,592

LNCH AZMTH LNCH TIME

90.00 15 44 33

90.00 9 53 56

100.00 17 20 18

100.00 11 0 53

110.00 18 58 53

110.00 11 38 46

DIFFERENTIAL CORRECTIONS

TDE .3683 TRA-1.S7§9 TC3 3.4349 BAU .5926

ROE -.1273 RRA -.0§02 RC3 -.0003 FAU .16205

FOE -.0258 FRA 2.6210 Fc-IO.8TIO BSP 12856

80E .3897 BRA 1.5766 BC3 3.4349 FSP 2466

DISTANCE 512.575 EARTH TO MARS

LOL 52.67 VL 33.492 GAL -2.34 AZL 88.50 HCA 162.32 SMA 197.39 ECC .25357 INC 1.5050 vl 30.115

LOP 215.00 VP 21.141 LAP 9.05 A ZP 91.43 TAL 348.38 TAp 150.71 RCA 147.34 kPO 247.45 V2 23.174

GP 1.31 ZAL 103.99 ZA_ $57.20 ET6 175.41ZAE $62.61ETE 5.90 ZAC 91.65 ETC 255.84 CLP 157,23

DLA 21.20 RAL 166.41RAD 6567.5 VEL 11.588 pTH 2.03 VHp 5.724 DpA -2.62 RAP 192.23 ECC 1.2124

L-i TIME INJ LAT |NJ LONG [NJ RT ASC INJ AZHTH [NJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2844.66 -28.29 85.09 27.87 91.18 16 31 58 2244,7 -27.85 76.45

4029.10 -5.45 162,42 22,26 62.17 1t I 5 5429.1 -9.15 155.68

2535.95 -29.75 62.31 Z7.81 93.06 18 2 33 1935.9 -29.01 53.59

3813.05 -4.17 $45.84 21.55 60.37 12 4 26 3213.0 -8.09 139.24

2227.48 -33.36 39.48 27.40 97.91 19 36 1 1627.5 -31.91 29.55

3694.28 -1.09 134.92 19.64 55.83 12 40 20 3094.3 -5.57 128.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3706.7 SGR 220.7 SG3 778.1 ST 1002.3 SR 205.0 SS 675.6

RRT .1363 RRF -,1886 RTF -.9415 CRT -.4801CRS .0938 CST .8249

SGB 3708.3 R23 -,0603 Rt3 -.9415 LSA 1165.0 MSA 381.1 SSA 24.2

981 3701.8 $82 218.7 THA .47 EL1 1007.3 EL2 178.9 ALP 174.21

LAUNCH DATE NOV 15 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUN 21 1965

HELIOCENTRIC CCNIC

RL 147.95 LAL .00

RP 236.81 LAp .43

RC 190.540 GL 14.14

PLANETOCENTRIC CONIC

C3 12.568 VHL 3.545 OLA 21.46 RAL 165.71RAD 6567.5 Vl[L

LNCH AZ_TH L_CH TIM( L-[ TIM( IMJ LAX |HJ I.aO_G [HJ

90.00 15 38 38 2850.38 -28.30

90.00 9 54 18 4012.03 -5.99

100.00 17 14 45 2540.45 -29.77

100.00 11 0 52 3797.19 -4.71

110.00 18 54 1 2229.90 -33.39

110.00 11 38 5 3680.51 -t.62

DIFFERENTIAL CQRRECTIONS

TOE .3490 TRA-1.5385 TC3 3.5485 BAU .5962

ROE -.1195 RRA -.0501RC3 .0|87 FAU .16876

FOE .0039 FRA 2.6590 FC-$1.6253 BSP 12877

BOE .3689 BRA 1.5393 BC3 3.5486 FSP 2591

DISTANCE 516.101

LOL 52.67 VL 33.458 GAL -2.25 AZL 88.52HCA

LOP 215.96 VP 21.125 GAP 8.59AZP 91.42 TAL

GP 1.41 ZAL t05.29 ZAP 1_.38 (T3 175.28 ZAE

EARTH TO MARS

163.29 SMA 196.72 ECC .25083 INC 1.4836 V1 30.115

348.74 TAp 152.03 RCA 147.38 APO 246.07 v2 23.209

163.56 ETE 6.70 ZkC 91.79 ETC 255.84 CLP 156.42

11.574 PTH 2.02 VHP 5.596 DpA -2.59 RAp 192.42 ECC 1.2068

_T ASC IMJ _I4TH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

85.31 26.83 90.97 16 26 9 2250.4 -27.87 76.87

161.46 21.32 62.27 11 1 10 3412.0 -9.66 154.70

62.65 26.77 92.89 17 57 6 1940.5 -29.05 53.92

144.96 20.61 60.45 12 4 9 3t97.2 -8.61 _38.35

38.67 26.38 97.80 19 31 11 1829.9 -31.95 29.73

134.20 18.69 53.85 12 39 26 3080.5 -6.09 127.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3713.0 SGR 212.3 SG3 816.3 ST 983.0 SR 195.0 SS 680.3

RRT .1990 RRF -.2554 RTF -.9427 CRT -.4593 CR8 .1366 CST .8136

3719.0 R23 -.0666 R13 -.9428 LSA 1147.7 MSA 386.3 SSA 23.4

SGI 3713.2 862 208.$ THA .65 EL1 987.2 EL2 172.5 ALP 174.63

LAUNCH DATE NOV 15 1964 PLIGHT TIME 220.00 ARRIVAL DATE JUN 23 1965

HELIOCENTRIC CONIC

RL 147.95 LAL ,00

RP 236.46 LAP .40

RC 192.768 _L 14.08

PLANETOCENTRIC CONIC

C3 12.249 VHL 3.500

LNCH AZMTH LNCH TIME

90.00 15 33 4

90.00 9 54 1S

100.00 17 9 52

100.00 11 0 29

110.00 18 49 23

110.00 11 37 7

DIFFERENT] AL CCRRECTIOHS

TOE .3298 TRA-1.5021 TC3 3.6567 BAU .5988

RDE -.1189 RRA -.0306 RC3 .0450 FAU .173_2

FDE .0376 FRA 2.7006 FC-12.4130 OSP 12907

BDE .3483 BRA 1.5029 8C3 3.6570 FSp 2730

DISTANCE 519.648 EARTH TO MARS

LOL 52.67 VL 33,425 GAL -2.16 AZL 88.54 HCA 164.26 SMA 196,09 ECC .24821 INC 1,4603 vl 30.115

LOP 216.93 VP 21.111 LAP 8.14 AZP 91.41TAL 349.09 TAp 153.34 RCA 147.42 APO 244.76 v2 23.244

GP 1.53 ZAL 104.60 ZAp 165.54 ETS 175.14 ZAE 164.34 ETE 7.85 ZAC 91.93 ETC 258.84 CLP 153.59

DLA 21.68 RAL 165.01RAD 6567.5 VEL 11.560 pTH 2.02 VHP 5.470 DpA -2.53 RAp 192.89 ECC 1.2016

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2854.89 -28.31 85.84 25.78 90.80 16 20 39 2254.9 -27.90 77.19

3996.58 -6.48 160.59 20.37 62.37 11 0 55 3396.6 -10.13 tS3.81

2543.88 -29.78 62.90 25.73 92.76 17 51 55 1943.9 -29.08 54.17

3782.83 -5.19 144.17 19.66 60.52 12 3 31 3182.8 -9.08 137.54

2231.48 -33.40 38,79 25.34 97.73 19 26 34 1631.5 -31.97 29.85

3667.99 -2.10 133.54 17.74 55.87 12 38 15 3068.0 -6.56 127.30

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3720.9 SGR 205.7 883 855,9 ST 963.1SR 185.1SS 686.3

RRT .274T RRF -.3338 RTF -.9440 CRT -.4354 CRS .1846 CS1 .8007

SG6 3726.6 R23 -.0788 R13 -.9448 LSA 1130.5 MSA 393.1 SSA 22.3

SG1 3721,4 SG2 197.7 THA .87 EL1 966.6 EL2 166.0 ALF 175.07

LAUNCH DATE NOV 17 1964 FLIGHT T|NE 222.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC CONIC

RL $47.95 LAL .00

RP 236.12 LAP .37

RC 194.983 GL 13.98

PLANETOCENTRIC CONIC

C3 11.946 VHL 3.436

LNCH AZMTH LNCH TIME

90.00 15 27 57

90.00 9 53 41

100.00 17 4 41

100.00 10 59 38

110.00 18 45 2

110,00 11 3§ 46

DIFFERENTIAL CORRECTIONS

TOE .3123 TRA-1.4671 TC3 3.7583 BAu .6003

RDE -.$044 RRA -.0313 RC3 .0673 FAu .18296

FOE .0650 FRA 2.7397 FC-13.2589 BSP 12948

BDE .3292 9RA 1.4680 0C3 3.7589 FSP 2869

DISTANCE 523.215 EARTH TO MARS

LOL 52.67 VL 33.594 GkL -2.08 &ZL 88.57 HCA 165.23 ,T_AA 193.49 ECC .24571 IMC 1.4335 V$ 30.155

LOP 217.90 VP 21.101 LAP 7.70 AZP 91.39 TAL 349.43 TAP 154.65 RCA 147.46 APO 243.52 V2 23.279

GP 1.67 ZAL 103.93 ZAP 154.68 (TS 174.98 ZAE 165.15 ETE 8.77 ZAC 92.09 ETC 255.83 CLP 154.73

DLA 21.83 RAL 164.30 RAO 6367.5 VEL 11.547 PTH 2.02 VHP 5.348 DpA -2.46 R4p 19Z.75 ECC 1.1966

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2857.85 -28.31 86.05 24.73 90.69 16 15 35 2257.9 -27.91 77.41

3983.06 -6.91 159.82 lg.41 62.47 18 0 4 3383.1 -$0.34 153.03

2545.92 -29.78 63.05 24.68 92.68 17 47 7 1945.9 -29.09 54.32

3770.23 -5.61 143.47 18.70 60.59 12 2 28 3170.2 -9.49 136.83

2231.97 -33.41 38.82 24.29 97.71 19 22 14 1632.0 -31.98 29.88

3636.94 -2.52 132.97 18.78 55.90 12 36 43 3056.9 -6.98 126.72

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

$GT 3726.1SGR 201.4 SG3 897.7 ST 944.5 SR 175.2 SS 691.9

RRT .3631RRF -.4281RTF -.9448 CRT -.4096 CRS .2268 CST .Tg$7

968 3731.5 R23 -.0904 R13 -.9449 LSA 1115.3 MSA 396.4 SSA 21.3

SG1 3726.8 SG2 187.6 THA 1.13 EL1 947.3 EL2 159.4 ALF 175.33
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 15 |964

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 235.77 LAP .33

RC 197.185 GL 13.84

PLANETOCENTRIC CONIC

C3 11.659 VHL 3.415

LNCH AZMTH LNCH TIME

90.00 15 23 22

90.00 9 32 30

100.00 17 0 19

100.00 10 58 14

110.00 18 41 Z

110.00 11 34 0

FLIGHT TIME 224.00 ARRIVAL DATE JUN 27 1965

DISTANCE 526.801 EARTH TO MARS

LOL 52,67 VL 33.364 GAL -2.00 AZL 88.60 HCA 166.20 SMA 194.92 ECC .24332 INC 1.4029 vl 30.115

LOP 218.88 VP 21.093 GAP 7.26 AZP 91.36 TAL 349.76 TAp 155.96 RCA 147.49 Apo 242.35 VZ 23.315

GP 1.83 ZAL 105.27 ZAp 153.79 ETS 174.80 ZAE 165.98 ETE 10.14 ZAC 92.26 ETC 255.83 CLP 153.85

DLA 21.99 RAL 163.57 RAD 6567.4 VEL 11.535 PTH 2.01VHp 5,228 DpA -2.35 RAp 192.90 ECC 1.1919

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH iNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2858.86 -28.31 86.13 23.66 90.66 16 11 1 2258.9 -27.92 77.48

3971.85 -7.26 159.19 18.43 62.55 10 58 42 3371.8 -10.88 152.38

2546.23 -29.78 63.08 23.61 92.66 17 42 45 1946.2 -29.10 54.34

3759.71 -5.96 142.89 17.72 60.65 12 0 53 3159.7 -9.83 136.24

2231.13 -33.40 38.76 23.22 97.74 19 18 13 1631.1 -31.97 29.82

3647,58 -2.87 132.48 15.81 55.92 12 34 48 3047.6 -7.33 126.22

DIFFERENTIAL CORRECTIONS

TDE .2949 TRA-1.4311 TC3 3.8515 8AU

ROE -.O972 RRA -.0531

FDE .0968 FRA 2.7816

DOE .3105 BRA 1.4320

LAUNCH OATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147,93 LAL .00

RP 235.42 LAP .30

RC 199.372 GL 13.64

PLANETC, CENTRIC CONIC

C3 11.383 VHL 3.374

LNCH AZMTH LNCH TIME

90.00 15 19 27

90.00 9 50 32

100.00 16 56 32

100.00 10 56 8

110.00 18 37 28

110,00 11 31 42

DIFFERENTIAL CORRECTIONS

TOE .2804 TRA-l.5942

ROE -.0902 RRA -.0553

FDE .1236 FRA 2.8212

BDE .2945 BRA 1.3953

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

.6005 SGT 3724.1 SGR 200.9 SG3 940.7 ST 924.5 SR 165.6 SS 698.4

RE3 .0987 FAU .19036 RRT .4614 RRF -.5305 RTF -.9457 CRT -.3799 CRS .2756 CST .7805

FC-14.1353 8SP 12943 SGiB 3729,5 R2S -.1050 R13 -.9458 LSA 1099.2 MSA 401.5 SSA 20.5

BC3 3.8527 FSP 3021 SGI 3725.3 SGZ 178.2 THA 1.43 EL1 926.7 EL2 152.8 ALF 176.00

FLIGHT TIWE 226.00 ARRIVAL DATE JUN 29 1965

DISTANCE 530.406 EARTH TO MARS

LOt. 52.67 VL 33.336 GAL -1.92 AZL _8.63 M_A 167.18 SMA 194.38 ECC .24104 iNC 1.3681 Vl 30.115

LOP 219.85 VP 21.088 GAP 6.83 AZP 91.33 TAL 350.08 TAp 157.26 RCA 147.52 Apo 241.23 VZ 23.351

GP 2.01 ZAL 102.63 ZAp 152.88 ETS _74.58 ZAE 166.83 ETE 11.81 ZAC 92.46 ETC 255.83 CLP 152.94

OLA 22.06 RAL 162.84 RAD 6567.4 VEL 11.523 pTH 2.01VHp 5.112 DpA -2.21 RAp 193.04 ECC 1.1874

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2857.39 -28.31 86.02 22.56 90.71 16 7 5 2257.4 -27.91 77.38

3963.41 -7.52 158.71 17.42 62.62 10 56 35 3363.4 -11.14 151.89

2544.36 -29.78 62.94 22.51 92.74 17 38 57 1944.4 -29.08 54.20

3751.68 -6.23 142.44 16.72 60.71 11 58 40 3151.7 -10.09 135.78

2228.60 -33.38 38.57 22.12 97.86 19 14 37 1628.6 -31.93 29.63

3640.21 -3.16 132.09 14.81 55.95 12 32 22 3040.2 -7.60 125.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.9442 BAU .6007 SGT 3719.7 SGR 205.3 SG3 985.9 ST 903.7 SR 156.1 SS 704.1

RC3 .1359 FAU .19820 RRT .5633 RRF -.6356 RTF -.9465 CRT -.3491CRS .3219 CST .7707

FC-15.0717 BSP 12949 SGB 3725.4 R23 -.1226 R13 -.9467 LSA 1084.4 MSA 405.2 SSA 19.4

BC3 3.9465 FSP 3182 SG1 3721.5 SGZ 169.5 THA 1.78 EL1 907.4 EL2 146.0 ALF 176.46

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 235.06 LAP .27

RC 201.544 GL 13.37

PLANETOCENTRIC CONIC

C3 11.123 VHL 3.335

LNCH AZMTH LNCH TIME

90.00 15 16 23

90.00 9 47 36

100.00 16 53 28

100.00 10 53 11

110.00 18 34 25

110.00 11 28 44

FLIGHT TIME 228,00 ARRIVAL DATE JUL 1 1965

DISTANCE 534.028 EARTH TO MARS

LOL 52.67 VL 33.308 GAL -1.85 AZL 88.67 HCA 168.16 SMA 193.86 ECC .23887 INC 1.3270 vl 30.115

LOP 220.83 vP 21.085 GAP 6.41 AZP 91.30 TAL 350.40 TAp 158.56 RCA 147.55 Apo 240.17 V2 23.387

GP 2.23 ZAL 102.00 ZAP 151.93 ETS 174.33 ZAE 167.70 ETE 13.90 ZAC 92.68 ETC 255,83 CLP 152.01

DLA 22.07 RAL 162.08 RAD 6567.4 VEL 11.511 pTH 2.01VHp 4.998 DpA -2.04 RAp 193.17 ECC 1.1831

L-i TIME [NJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST Tim INJ 2 LAT INJ 2 LONG

2852.82 -28.30 85.68 21.44 90.88 16 "3 56 2252.8 -27.88 77.04

3958.36 -7.68 158.42 16.37 62.66 10 53 34 3358.4 -11.29 151.60

2539.76 -29.76 62.60 21.38 92.92 17 35 48 1939.8 -29.04 53.87

3746.65 -6.40 142.16 15.68 60.74 11 55 38 3146.7 -10.25 135.49

2223.95 -33.33 38.21 20,98 98.06 19 11 29 1623.9 -31.86 29.29

3635.23 -3.35 131.83 13.79 55.96 12 29 19 3035.2 -7.79 125.57

DIFFERENTIAL CORRECTIONS

TDE .2695 TRAmt.3564 TC3 4.0342 BAU .6005

RDE -.0833 RRA -.0584 RC3 .1807 FAU .20652

FOE .1410 FRA 2.8564 FC-J6.0741BSP 12895

BDE .2820 BRA 1.3577 BC3 4.0383 FSp 3340

LAUNCH DATE NOV 15 1964

HELIC_ENTRIC CONIC

RL 147.95 LAL .00

RP 234.71 LAP .24

RC 203.699 GL 13.01

PLANETOCENTRIC CONIC

C3 10.871VHL 3.297

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 14 21 2844.30 -28.29

90.00 9 43 26 3957.47 -7.71

100.00 16 51 18 2531.68 -29.73

100.00 10 4_ 10 3745.32 -6.44

110.00 18 32 1 2216.60 -33.26

110.00 11 24 57 3633.17 -3.42

01FFERENTIAL CORRECTIONS

TOE .2568 TRA-1.3215 TC3 4.1096 BAU .5982

RDE -.0766 RRA -.0626 RC3 .235D FAU .21504

FDE .1371FRA 2.8941 FC-17.1250 BSP 12904

DOE .2679 BRA 1.3230 BC3 4.1163 FSP 3517

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3711.9 SGR 216.2 SG3 1033.4 ST 888.7 SR 146.8 SS 707.6

RRT .6610 RRF -.7349 RTF -.9472 CRT -.3177 CRS .3635 CST .7636

SG8 3718.1 R23 -.1434 R13 -.9475 LSA 1070.9 MSA 406.0 SSA 18.4

SG1 3714.6 SG2 162.1 THA 2.21 EL1 890.0 EL2 139.0 ALF 176.92

FLIGHT TIME 230.00 ARRIVAL DATE JUL 3 1965

DISTANCE 537.667

LOt. 52.67 VL 33.282 GAL -1.77 AZL 88.72 HCA

LOP 221.81Vp 21.085 GAP 5.99 AZP 91.26 TAL

GP 2.48 ZAL 101.39 ZAP 150.96 ETS 174.03 ZAE

EARTH TO MARS

169.14 SMA 193.37 ECC .23680 INC 1.2786 vl 30.115

350.71 TAp 159.85 RCA 147.58 APO 239.16 V2 23.424

168.57 ETE 16.55 ZAC 92.93 ETC 255.82 CLP 151.06

DLA 21.98 RAL 161.31RAD 6567.4 VEL 11.500 pTH 2.00 VHp 4.887 DpA -1.82 RAp 193.30 ECC 1.1789

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

85.06 20.27 91.19 16 1 45

158.37 15.28 62.67 10 49 24

62.00 20.21 93.23 17 33 30

142.09 14.59 60.75 11 51 35

37.65 19.79 98.39 19 8 57

131.72 12.72 55.97 12 25 30

MID-COURSE EXECUTION ACCURACY

SGT 3698.1 SGR 235.5 SG3 1082.6

RRT .7474 RRF -.8207 RTF -.9476

SGB 3705.6 R23 -.1674 R13 -.9480

SG1 3702.3 SG2 156.3 THA 2,73

PO CST TIM INJ 2 LAT INJ 2 LONG

2244.3 -27.83 76.43

3357.5 -11.31 151.54

1931.7 -28.97 53.28

3145.3 -10.29 135.42

1616.6 -31.74 28.75

3033.2 -7.87 125.46

ORBIT DETERMINATION ACCURACY

ST 870.4 SR 137.7 SS 711.2

CRT -.2741CRS .4102 CST .7603

LSA 1057.8 MSA 404.0 SSA 17.5

EL1 871.3 EL2 132.3 ALF 177.46
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DAntE NOV 15 1964

HELIOCENTRIC CQNIC

RL 147.93 LAL .DO

RP 234.35 LAp .21

MC 203.837 GL 12.55

PLANETOCENTRIC CONIC

CS 10.427 YHL 3.260

LNCH AZHTH LNCH TIME

90.OO 15 13 35

90.00 9 ST 45

100.00 16 50 14

100.00 10 43 48

110.00 10 30 25

liD.DO 11 20 7

FLIGHT TIME 232.00
ARRIVAL DATE JUL 5 1965

DISTANCE 541.323 EARTH _0 NARS

LOL 52.67 VL $3.258 GAL -1.?1 AZL 08.78 HCA 170.13 SMA 192.91 ECC .23483 INC 1.2208 Vl 30.115

LOP _22.60 VP 21.087 GAP 5.57 A_P 91.20 TAL 351.01 TAP 161.14 RCA 147.61 APO 236.21 V2 ?-3.491

GP 2.79 ZAL 100.79 ZAP 149.96 ET6 175.67 ZAE 169.43 ETE 19.96 ZAC 93.24 (TC 255.82 CLP 150.07

DLA 21.79 RAL 160.50 RAO 6567.4 VEL 11.490 PTH 2.00 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2830.0D -28.27 84.07 t9.04 91.69 16 O 46

3961.71 -7.58 158.61 14.11 62.63 10 43 47

2519.19 -29.69 61.07 18.96 93.71 17 32 13

3748.55 06.35 142.27 13.44 60.73 11 46 16

2205.78 -53,15 36.82 18.51 99.86 19 T 10

3654.73 -3.36 131.81 11.60 55.96 12 20 41

4.779 DPA -1.54 RAP 193.43 [C1_ 1.1749

PO CST TIN INJ 2 LAT INJ 2 LONG

2230.6 -27.74 75.45

3361.7 -11.19 151.79

1919.2 -28.85 52.37

3148.6 -10.19 135.60

1605.8 -31.57 27.95

3034.7 -7.81 125.54

ORBIT DETERMINATION ACCURACY

ST 854.0 SR 128.9 SS 712.0

CRT -.2265 CR8 .4560 CST .7590

LSA 104_.4 MSA $99.6 SSA 16.5

EL1 854.5 EL2 125.5 ALF 176.00

DIFFERENTIAL CCIqRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2463 TRA-1.2647 TC3 4.1031BAU .5958 SGT 3680.0 SSR 265.2 SG3 1135.8

ROE -.0999 RflA -.0681 RC3 .3015 FAU .22388 RRT .8154 RRF -.8869 Rll r -.9481

FOE ,1622 FRA 2.DR79FC-18.2383 BSiP 12840 S_ 3689.5 RZ3 -.1943 R13 -.9486

DOE .2580 BRA 1.2883 BC3 4.1940 FSP 3697 SGI 3686.3 SG2 153.3 THA 3.37

LAUNCH DATE NOV 15 1964 FLIGHT TIRE 234.00

HELIOCENTRIC C_HIC DISTANCE 544.995

RL 147.95 LAL .DO LOL SZ.6T VL 33.234 GAL -1.64 AZL 88.85 HCA 171.12 SHA 192.47 ECC .23296

RP 235.98 LAP .16 LOP 223.79 VP 21.091 GAP 5.17 AZP 81.14 TAL 351.30 TAp 162.42 RCA 147.63

RC 207,958 GL 11.94 GIP 3.17 ZAL 100.21ZAp 1_8.92 ET8 173.24 ZN[ 170.25 ETE 24.43 ZAC 93.60

PLAN[TOCENTRIC CONIC

CS 10.389 VHL S.223 OLA 21.46 RAIL 159.65 RAO 6567_4 VI[L 11.479 PTH 2.00 VHp 4.675 DPA -1.18

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIRE PO CST TIN

DO.DO 15 14 26 2810.91 -28.22 82.62 17.71 92.41 16 1 17 2210.9

90.00 9 30 8 3972.43 -7.24 159.22 12.85 62,55 10 36 20 3372.4

100.00 16 50 33 2500.98 -L_l_qA) 59.73 17.62 94.42 17-32 14 1901.0

100.00 10 36 4_ 3757.60 -G.03 142.77 12.1_ 60.67 11 39 19 3157.G

110.00 18 29 49 2190.41 -32.99 35.65 1T.13 99.54 19 6 20 1590.4

110.00 11 13 $5 3840.92 -3.13 132.13 10.40 55.94 12 14 36 3040.9

DIFFERENTIAL CGRRECT|ONG MID-COURSE EXr;,CUTION ACCURACY

TOE .24415 TRA-1.2435 TC] 4.2635 BAU .5946 NT 3659.3 XR 307_0 $G3 1188.6

RDE -.0827 RRA -.0749 RC8 .3859 FAU .23373 RRT .8647RRF -.9334 RTF -.9484

_O[ .1532 FNA £.9400 FC-19.4775 BSP 12670 $68 3872,2 R23 -.2928 R13 -.9491

80E .25626RA 1.2458 BC3 4.2809 F_P 3850 $G1 3699,0 Sr_ 154.2 THA 4.17

ARRIVAL DATE JUL 7 1965

EARTH TO MARS

INC 1.1480 vl 30.115

APO 237.30 V2 23.498

ETC 255.81 CLP 149.06

RAP 193.57 ECC 1.1710

INJ Z LAT INJ 2 LONG

-27.59 74.01

-10.66 152.41

-28.67 51.05

-9.90 136.12

-31.31 26.83

-7.58 125.87

ORBIT DETERMINATION ACCURACY

ST 642.4 SR 119.7 SS 703.7

CflT -.1793 CflS .4864 CST .76T8

LSA 1034.5 MSA 385.? SSA 15.8

EL1 842.6 EL2 117.7 ALF 178.51

LAUNCH DATE NOV 15 1964 FLIGHT TIME 236.00

HELIOCENTRIC CONIC DISTANCE 546.663

RL 147.95 LAL .DO LOt. 52.67 VL 33.211 GAL -1.56 AZL 88.94 HCA 172.11 9HA

RP 233.92 LAP .15 LOP.22_.78 VP 21.096 GAP 4.77 AZP 91.05 TAL 351.58 TAp

RC 210.060 GL 11.12 GP 3.65 ZAL 99.6_ ZAp 147.83 ETS 172.69 ZAE 170.98 ETE

PLAN(TOCENTRIC CONIC

C3 10.154 VHL 3.187 DLA 20.93 RAL 158.74 RAD 6567.4 VEL 11.469 PTH 1.99 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 17 18 2782.66 o26.12 80.56 16.25 93.44 16 3 40

90.00 9 19 59 3991.50 -6.64 160.30 11.47 62.41 10 26 30

100.00 16 52 39 2475.21 -29.44 57.83 IQ.14 95.41 17 33 54

100.00 10 27 19 3714.19 -5.46 143.69 10.83 60.57 11 30 13

110.00 18 30 32 2168.93 -32.73 34.03 15.60 100.47 19 6 41

110.00 11 5 54 3653.23 -2.66 132.77 9.06 55.91 12 6 48

01FFERENTJ, AJp CCRRECTIONS MID-COURSE ExECUTIC(q ACCURACY

TOE .2480 TRA-1.2069 TC3 4.3190 BAU .5901 SGT 3629.6 SGR 366.7 SG3 1242.6

ROE -.0555 RRA -.0642 RC$ .4917 FAU .24289 RflT .8976 RRF -.9634 RTF -.9486

FOE .1030 FRA 2.9672 FC-20.7063 BSP 12631 _ 3648.0 R23 -.2500 R13 -.9496

DOE .2541 8RA 1.2099 8C3 4.3469 FSP 4061 SG1 3844.5 SG2 160.6 THA 5.19

LAUNCH DATE NOV 15 1964 FLIGHT TIM( 238.00

HELIOCENTRIC CONIC DISTANCE 552.385

RL 147.95 LAL .00 LOt. 52.67 VL 33.190 GAL -1.52 AZ1. 89.05 HCA 173.10 SHA

RP 253.25 LAP .11 LOP 225.77 VP 21.106 GAP 4,38 AZP 90.94 TAL 351.86 TAp

RC 212.144 GL 10.02 GP 4.27 ZAL 99.12 ZAP 146.70 (TS 171.99 ZN[ 171.55 ETE

PLANETOCENTRIC C_IC

CS 9.921VHL 3.150 DLA 20.12 RAL 157.73 RAO 6567.4 VEL 11.459 PTH 1.99 VHP

LNCH AZMTH LNCH TIME L-I TXME INJ LAT

90.DO 15 22 47 2T43.18 -27.93

gO.DO 9 6 26 4021.71 -5.69

100.00 16 57 4 2489.14 -29.16

100.00 10 14 52 3800.96 -4.58

110.00 16 33 1 2138,94 -32.53

110.00 10 55 24 3673.95 -1.87

DIFFERENTIAL C_RECTION$

TOE .2548 TRA-I.1674 TC3 4.3709 9AU .§858

ROE -.046? RflA -.0_2 RCS .6317 FAU .25279

F0E .0241 FRA 2.96?9 FC-22.0567 BSP 12509

BDE .2590 BRA 1.1714 BC3 4.4163 FSP 4245

ARR[VAL DATE JUL 9 1965

EARTH TO MARS

192.05 ECC .23117 INC 1.0S02 VI 50.115

163.69 RCA 147.65 APO 236.45 V2 Z3.536

50.35 ZAC 94.06 (TC 255.80 CLP 148.02

4.574 DpA -.72 RAp 193.72 ECC 1.1671

PO CST TIM INJ 2 LAT INJ 2 LONG

2162.7 -27.35 71.98

3391.5 -10.29 153.52

1875.2 -28.38 49.18

3174.2 -9.36 137.05

1568.9 -30.94 25.27

3053.2 -7.12 126,52

ORBIT DETERMINATION ACCURACY

ST 831.5 SR 111.4 99 698.8

CRT -.1057 CRS .5360 CST .7783

LSA 1026.5 MSA 371.8 99A 14.9

EL1 831.6 ELI 110.7 ALF 179.17

ARRIVAL DATE JUL 11 1965

EARTH TO MARS

191.65 [CC .22948 INC .9444 Vl 30.115

164.96 RCA 147.67 APO 235.63 V2 23,574

38.23 ZAC 94.64 ETC 255.79 CLP 146.94

4.476 DPA -.13 RAp 193.90 ECC 1.1633

INJ L(:NG INJ RT ASC INJ AZNTH INJ TIME 1=O CST TIN INJ 2 LAT INJ 2 LONG

7T.69 14.59 94.87 16 8 30 2143.2 -26.96 69.16

162.01 9.91 62.21 10 13 29 5421.7 -9.36 155.25

55.18 14.44 96.76 17 37 43 1839.1 -27.94 46.59

145.17 9.30 60.43 11 18 13 3201.0 -8.48 138.56

31.78 13.85 101.75 19 8 40 1538.9 -30,38 23.11

133.86 7.62 55.86 11 56 38 3D73.g -6.53 127.62

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3593.2 _ 447.6 SG3 I299.3 ST 825.8 SR 102.4 SS 686.5

RRT .9190 RRF -.9814 RTF -.9483 CRT -.0049 CRS .5788 CST .8080

8GB 3621,0 R23 -.2?33 R13 -.9499 LSA ID23.3 MSA 341.0 SSA 14.4

$GI 3616.7 SG2 175.3 THA 6.55 EL1 825.8 EL2 102.4 ALF 17g.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LA_JNCH DATtr NOV 15 1964

HELIOCENTRIC CO_i I C

RL 147.95 LAL .00

RP 252.88 LAP .08

RC 214.210 GL 8.48

PLANE TOCENTR IC CONIC

C3 9.687 VHL 3.112

LNCH AZMTH LNCH TIM(

90.00 15 31 46

90.00 8 48 17

100.00 17 4 39

100.O0 9 58 5

110.00 le 37 5(.

110.00 10 41 17

FLIGNT T%ME 240.00 ARRIVAL DATE JUL 13 1965

DISTANCE 556.102 EARTH TO MARS

LOL 52.67 VL 33.169 GAL -1.46 AZL 89.21HCA 174.10 SMA 191.28 ECC .22786 INC .7889 vl 30.115

LOP 226.77 VP 21.117 GAp 3.99 AZP 90.79 TAL 352.12 TAp 166.22 RCA 147.69 APO 234.86 V2 23.612

GP 5.10 ZAL 98.61 ZAP 145.50 ETS 171.05 ZAE 1_1.61ETE 48.D4 ZAC 95.43 ETC 253.78 CLP 145.83

DLA 18.89 RAL 156.58 RAD 6367.3 VEL 11,449 pTH 1.99 VHP 4.384 DPA .68 RAp 194.14 ECC 1.1594

L-I T|NE INJ LAT |NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

2687.98 -27.55 73.69 12.62 96.$4 16 18 34 2088.0 -26.31 65.24

4067.47 -4.23 164.58 8.12 61.97 9 58 4 $467.§ -7.94 157.87

2388.46 -28.72 51.48 12.44 98.67 17 44 27 1785.5 -27.22 43.00

3842.22 -3.19 147.45 7.54 60,26 11 2 7 3242.2 -7.13 140.87

2096.59 -31.70 28.64 11.76 103.$1 19 12 33 1496.6 -29.52 20.11

3706.85 -.61 135.57 5.93 55.82 11 43 4 3106.9 -5.09 129.55

DIFFERENTIAL CC_RECTIONS

TDE .2737 TRA-1.1239 TC3 4.4340 BAU .3841

ROE -.0348 RRA -.112_ RC3 .8232 FAU .26316

FOE -.1200 FRA 2.9421 FC-23.3184 BSIP 12330

80E .2739 BRA 1.12g4 BC3 4.5097 FSP 4421

LAUNCH DATE NOV 13 19_4

HELIOCENTRIC C_IC

RL 147.95 LAL .DO

RP 232.51 LAP .05

RC 216.258 GL 6.22

PLAN(TOCENTRIC CONIC

C3 g.434 VHL 3.075

LNCH AZMTH LNCH TIHE

90.00 15 45 42

90.00 8 23 13

100.O0 17 16 45

100.00 9 34 51

!10.00 18 46 26

110.00 10 21 40

DIFFERENTIAL C_RECTION9

TOE .3176 TRA-1.0678

RDE -.0160 RRA -.1334

FOE -.3686 FRA 2.8739

8DE .3180 BRA 1.0760

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT $557.2 SGR 560,5 SG3 1358.3 ST 831.2 SR 92.8 SS 676.6

RRT .9522 RRF -.9915 RTF -,9484 CRT .1544 CRS .6328 CST .8581

$601.0 R23 -,2884 R13 -.9508 LSA 1035.3 MSA 291.9 SSA 14.5

SG1 3595.5 SgZ 200.7 THA S.38 EL1 831.4 EL2 91.7 ALF 1.00

FLIGHT TIM( 242.00 ARRIVAL DATE JUL 15 1965

DISTANCE 359.836

LOL 52.67 VL 33.150 GAL -1.41 AZL 89.42 HCA

LOP 227.77 VP 21.129 GAP 3.61 AZlP 90.57 TAL

GP 6.27 ZAL 98.11 ZAP 144.20 ETS 169.74 Zk(

EARTH TO MARS

175.10 SMA 190.92 ECC .22633 INC .5720 vl 30.115

352.37 TAP 167.47 RCA 147.71APO 234.13 v2 23.650

171.53 ETE 59.72 ZAC 96.54 ETC 255.75 CLP 144.68

DLA 16.99 RAL 155.18 RAO 6567.S VEL 11.439 PTH 1.98 VHP 4.297 OpA 1.81 RAp 194.46 ECC 1.1556

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2609.41 -26.78 68.07 10.16 99.33 16 2g 11 2009.4 -25.19 59.77

4136.48 -2.01 166.44 5.98 61.75 9 32 10 3536.5 -5.77 161.78

2315.75 -27.86 46.25 9.94 101.30 17 55 21 1715.8 -26.02 37.93

3905.36 -1.05 150.92 S.4S 60.12 10 39 56 3305.4 -3.02 144.38

2035.19 -30.64 24.17 9.16 105.95 19 20 21 1435.2 -28.15 15.86

3758.69 1.37 138.28 3.93 55.84 11 24 18 3158.7 -3.12 132.07

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TC3 4.5411 BAU .5905 SGT $532.3 SGR 724 .O SG3 1418.6 ST 864.2 SR 85.9 SS 695.4

RC3 1.0977 FAU .27382 RRT .9417 RRF -.9964 RTF -.9503 CRT .4415 CRS .7436 CST .9229

FC-23.0732 BSP 11917 SGB 3605.7 R23 -.2893 R13 -.9541 LSA 1089.8 MSA 223.4 SSA 15.0

BC3 4.6719 FSP 4377 SG1 3597.8 SG2 239.1 THA 10.97 EL1 865.0 EL2 77.0 ALF 2.53

LAUNCH DATE NOV 15 I964

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 232.14 LAP .02

R( 218.287 GL 2.69

PLANETOCENTRIC CONIC

C3 9.239 VHL 3.040

LNCH AZMTH LNCH TIHE

90.00 16 7 22

90.00 7 47 5

100.00 17 36 2

100.00 9 1 5

110.00 19 0 43

110.00 9 52 53

FLIGHT TIME 244.00 ARRIVAL DATE JUL 17 1965

OISTANCE 563.579 EARTH TO MARS

LOL 52.67 VL 33.131 GAL -1.36 AZL 89.75 HCA 176.11 6MA 190.58 ECC .22487 INC .2364 vl 30.115

LOP 228.78 VP 21.144 GAP 3.23 AZP 90.25 TAL 352.61 TAp 168.71RCA 147.73 Apo 233.44 V2 23.6S9

GP 8.04 ZAL 97.64 ZAP 142.73 [TS 167.80 ZA( 170.39 ETE 71.70 ZAC 98.22 ETC 255.70 CLP 143.48

DLA 13.88 RAL 153.37 RAD 6567.3 VEL 11.429 pTH 1.98 VHp 4.222 OpA 3.50 RAP 195.04 ECC 1.1521

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2492.63 -25.20 59.8g 6.92 103.36 16 48 54 1892.6 -23.11 51.84

4244.27 1.47 174.45 3.39 61.72 8 57 49 3644.3 -2.32 167.82

2206.66 -26.17 38.58 6.65 104.99 18 12 49 1606.7 -23.85 30.55

4005.48 2.34 156.41 2.90 60.19 10 7 51 3405.5 -1.64 149..89

1941.67 -28.70 17.58 5.77 109.41 19 33 5 1341.7 -25.79 9.61

3843.23 4.60 142.70 1.50 56.09 10 56 57 3243.2 .11 136.48

DIFFERENTIAL CoRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3643 TRA-1.0284 TC3 4.5307 BAU .5898 SGT $470.6 SGR 970.6 SG3 1468.8

RDE .0183 RRA -.1647 RC3 1.5064 FAU .28199 RRT .9454 RRF -,9987 RTF -.9486

FOE -.7602 FRA 2.7701 FC-26.4234 BSP 12056 SGB 3605.7 R23 -.2912 R13 -.9554

8DE .3647 BRA 1.0415 8C3 4.7746 FSP 4776 SG1 3590.7 SG2 305.9 THA 14.92

LAUNCH DATE NOV 15 1g64 FLIGHT TIME 246.00

HELIOCENTRIC CONIC DISTANCE 567.337

ORBIT DETERMINATION ACCURACY

ST 914.9 SR 105.6 SS 806.7

CRT .8633 CRS .9313 CST .9838

LSA 1218.6 MSA 116.6 SSA 21.O

ELI 919.5 EL2 53.0 ALF 5.71

ARRIVAL DATE JUL 19 1965

EARTH TO MARS

RL 147.g5 LAL .00 LOt. 52.67 VL 33.113 GAL -1.31AZL vl 30.115

RP 231.76 LAP -.02 LOP 229.78 VP 21.160 GAP 2.86 A ZP V2 23.728

RC 220.299 GL -3.43 GP 11.02 ZAL 97.14 ZAp 140.86 ETS CLP 142.20

PLANETOCENTRIC CONIC

CS 9.126 VHL 3.021DLA 8.32 RAL 150.70 RAO 6567.3 VEL 11.424 pTH 1.98 VHP 4.172 DpA 6.32 RAP 196.04 ECC 1.1502

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 16 42 49 2304.88 -21.85 47.28 2.42 108.71 17 21 14 1704.9 -18.90 39.69

90.OO 6 50 23 4427.27 7.31 184.73 .21 62.57 8 4 10 3827.3 3.57 178.04

100.00 18 8 11 2029.54 -22.51 26.71 2,09 110.21 18 42 1 1429.5 -19.55 19.16

100.00 8 7 42 4177.84 8.11 165.96 359.78 61.13 9 17 19 3577.8 4.19 159.35

110.00 19 25 37 1787.22 -24.77 7,30 1.08 114.34 19 55 24 1187.2 -21.28 359.89

110.00 9 6 45 3992.92 10.21 150.65 358.51 57.20 10 13 18 3392.9 5.82 144.32

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3415.9 SGR 1390.6 SG3 1509.4 ST 1059.8 SR 234.2 SS 1185.2

RRT .9474 RRF -.9996 RTF -.9472 CRT .9956 CRS .9964 CST .9923

SGB $688.1 R23 -.2773 R13 -.9604 LSA 1604.0 MSA 97.9 SSA 14.9

SG1 $664.7 SgZ 414.9 THA 21.38 EL1 1085.2 EL2 21.5 ALF 12.41

TOE .4729 TRA -.9717 TC3 4.5007 BAU .6103

RDE .1043 RRA -.2068 RC3 2.1817 FAU .28870

FOE-l.5376 FRA 2.4958 FC-27.336D BSP 12211

60E .4842 BRA .9935 8C3 5.0016 FSF 4854

90.31 HCA 177.11 SHA 190.26 ECC .22349 INC .2954

89.6g TAL 352.84 TAp 16g.95 RCA 147.74 APO 232.79

164.65 ZAE 167.73 ETE 81.g5 ZAC 101.07 ETC 255.57
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JPL TM 33-100 EARTH--MARS TRAJtrCTORIE$ (VOL. 1. 1964)

LAtJNCH CATE NOV 15 1964

HELIOCENTRIC CON|C

RL 147.95 LAL .00

RP 231.38 LAP -.05

RC 222.292 GL -15.95

PLANETOCENTRIC CONIC

C3 9.646 VHL 3.106

LNCH AZNTH LNCH TIME

90.00 17 51 7

90.00 5 4 18

lO0.O0 19 10 55

100.00 6 27 11

110.00 20 15 39

110.00 7 38 57

FLIGHT TIME 248.00 ARRIVAL DATE JUL 21 1965

DISTANCE 571.108 EARTH TO MARS

LOt. 52.67 VL 33.097 GAL -1.28 AZL 91.48 HCA 178.12 SMA 189.98 ECC .22218 INC 1.4502 vl 50.115

LOP 230.79 Vp 21.178 GAP 2.50 AZP 86.52 TAL 353.05 TAp 171.18 RCA 147.75 APO 252.17 VZ 25.768

GP 16.98 ZAL 96.43 ZAp 137.78 ETS 158.80 ZA( 161.84 ETE 89.07 ZAC 106.77 ETC 255.21 CLP 140.74

DLA -5.28 RAL 145.97 RAD 6567.3 VEL 11.447 PTH 1.99 VHP 4.204 DPA 11.92 RAp 198.18 (CC 1.1587

L-i TIME INJ LAT |NJ LONG |NJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1932.97 -12.48 23.56 356.34 115.62 18 23 40 1353.0 -8.93 18.68

4800,78 18.12 206.81 557.26 87.86 6 24 19 4200_8 14.98 199.56

1693.52 -15.28 6.22 355.94 117.03 19 59 11 1095.3 -9.53 359.42

4533.46 18.94 186.78 536.90 66.45 7 42 44 5953.5 15.60 179.59

1492.90 -15.39 349.63 354.73 120.90 20 40 32 892.9 -11.18 543.06

4308.85 21.12 168.62 335.79 62.48 8 50 46 3708.9 17.27 161.61

DIFFERENTIAL CORRECT|ONS

TOE .7871TRA -.8351TC3 4.4110 8AU .7227

ROE .4334 RRA -.2167 RC3 3.4568 FAU .29783

F08-3.4405 FRA 1.5578 FC-26.7506 BSP 11451

BDE .8985 ERA .8609 BC3 5.6041FSP 4093

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 231.01 LAP -.08

RC 224.266 GL -47.54

PLANETOCENTRIC CONIC

C3 17.653 VHL 4.199

LNCH AZMTH LNCH TIME

73.04 20 23 26

106.96 O 50 45

73.04 20 25 26

106.96 0 30 43

110.00 23 48 20

110.00 2 27 I

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3462.0 8GR 2326.0 $G5 1355.8 ST 1325.9 SR 811.1 SS 2333.7

RRT .9513 RRF -,9999 RTF -.9487 CRT .9871 CRS .9999 CST .9849

SGB 4170.8 R23 -.2239 R13 -.9745 LSA 2895.3 MSA 223.8 SSA 2.9

9G1 4127.3 9G2 601.2 THA 33.59 EL1 1724.3 EL2 114.7 ALE 27.82

FLIGHT TIME 250.00 ARRIVAL DATE JUL 23 1965

DISTANCE 574.883 EARTH TO MARS

LOt. 52.67 VL 33,081 GAL -1.22 AZL 95.37 I'ICA 179.13 S_A 189.67 ECC .22094 |NC 5.3631 vl 30.115

LOP 231.81 VP 21.197 GAP 2.14 AZP 84.63 TAL 553.2_ TAp 172.40 RCA 147.77 Apo 231.58 V2 23.807

GP 33.50 ZAL 94.42 ZAP 128.32 ET8 146.73 ZAE 145.21 ETE 93.53 ZAC 122.43 ETC 233.19 CLP 138.04

OLA -32.64 RAL 133.53 RAO 6567.7 VEL 11.790 PTH 2.08 VHp 4.826 DpA 27.41 RAp 204.48 ECC 1.2902

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1280.67 23.27 354.67 1.34 113.36 20 46 47 680.7 26.26 346.91

5732.89 23.29 270.55 1.34 113.35 2 26 18 5132.9 26.27 262.79

1280.67 23.27 334.87 1.34 113.56 20 48 47 680.7 26.26 346.91

5732.89 23.29 270.55 1.34 113.55 2 26 18 5132.9 26.27 262.79

625.29 16.76 303.03 357.82 120.24 23 58 46 25.3 20.65 296.07

5436.27 30.14 290.49 4.17 106.94 3 37 37 4836.3 32.16 241.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3264.4 9GR 4636.2 SG3 1135.7 ST 2420.8 SR 5239.1 SS 3895.0

RRT .9428 RRF -.9998 RTF -.9357 CRT .9917 CR8 1.0000 CST .9905

SCAB 5670.2 R23 -.1308 R13 -.9914 LSA 5606.9 MSA 294.1 SSA 1.2

SG1 5598.2 SG2 901.0 THA 55.40 ELI 4036.0 EL2 249.8 ALF 53.29

DIFFERENTIAL CORRECTIONS

TOE 1.7599 TRA -.6180 TC3 2.3476 BAU 1.0834

ROE 2.3728 RflA .0291RC3 3.9310 FAU .23206

FOE-6.8431FRA -.2633 FC-11.5937 0$P 14421

80E 2.9542 BRA .6187 BC5 4.5939 FSP 2774

LAUNCH DATE NOV 15 1954 FLIGHT T|HE 254.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 230.24 LAP -.15

RC 228.159 GL 56.69

PLANETOCENTRIC CONIC

C3 24.027 VHL 4.902

LNCH AZMTH LNCH TIME

32.60 9 25 49

147.40 lg 9 7

32.60 9 25 49

147.40 19 9 7

32.60 9 25 49

147.40 19 9 7

D|STANCE 582.506 EARTH TO MARS

LOL 52.67 VL 33.051 GAL -1.14 AZL 82.88 HCA 181.18 8MA 189.15 ECC .21867 INC 7.1189 vl 30.115

LOP 233.84 VP 21.241 GAP 1.45 AZP 97.12 TAL 353.61 TAp 174.80 RCA 147.79 APO 230.51 V2 23.887

GP -27.10 ZAL 93.28 ZAp 130.00 ETS 203.83 ZAE 153.63 ETE 256.90 ZAC 63.52 ETC 254.21CLP 136.22

DLA 61.69 RAL 188.52 RAD 6568.0 VEL 12.058 PTH 2.16 VHp

L-I T|HE INJ LAT INJ LONG INJ RT ASC |NJ AZHTH INJ TIME

4423.76 -36.16 220.91 75.35 35.98 10 39 33

2737.72 -36.15 81.72 75.33 35.97 19 54 45

4425.76 -36.16 220.91 75.35 35.98 10 39 33

2757.72 -36.13 81.72 75.33 35.97 19 54 45

4423.76 -36.16 220.91 75.35 55.98 10 39 33

2737.72 -56.15 81.72 75.33 35.97 19 54 45

DIFFERENTIAL CORRECTIONS

TOE .1762 TRA -.9304 TC3 1.4541BAU .9126

ROE .8848 RRA 1.1606 RC5-2.4408 FAU .28898

FOE 4.0359 FRA 4.7641 FC-10.4123 OSP 13722

BOE .9022 BRA 1.5001BC5 2.8410 FSP 4505

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 229.86 LAp -.18

RC 230.076 GL 45.65

PLANETOCENTR|C CONIC

C3 15.203 VHL 3.899

LNCH AZMTH LNCH TIME

44.61 8 55 46

135.39 17 33 39

44.61 8 55 46

135.39 17 33 59

44.61 8 55 46

135.39 17 33 39

D|FFERENTIAL CORRECTIONS

TDE -.1141 TRA -.9471

ROE .5689 RRA .6206

FDE 5.1008 FRA 5.1819

BDE .5802 BRA 1.1325

MID-COURSE ExECuTION ACCURACY

SOT 2749.7 9GR 3869.8 SG3 1404.7

RRT -.9301RRF .9993 RTF -.9190

9GB 4747.2 R23 -.1521 R13 .9883

SGt 4673.0 SG2 836.3 THA 124.73

4.286 DpA -27.34 RAp 177.44 ECC 1.5954

PO CST TIM INJ 2 LAT |NJ 2 LONG

5823.8 -42.47 214.97

2157.7 -42.46 75.77

3823.8 -42.47 214.97

2137.7 -42.46 75.77

3823.8 -42.47 214.97

2137.7 -42.46 75.77

ORBIT DETERM|NAT|ON ACCURACY

ST 733.5 SR 1345.8 SS 2183.1

CRT -.3981CRS -.9987 CST .3507

LSA 2578.8 MSA 581.8 SSA .8

EL1 1386.6 EL2 653.1ALF 105.84

FLIGHT T|ME 256.00 ARRIVAL DATE JUL 29 1965

DISTANCE 586.323 EARTH TO MARS

LOt. 52.67 VL 35.038 GAL -1.11 AZL 85.33 HCA 182.21 SMA 188.91 ECC .21762 |NC 4.6770 vl 30.115

LOP 234.87 VP 21.265 GAp 1.11 AZP 94.67 TAL 555.79 TAp 175_9 RCA 147.80 Apo 230.01 v2 23.927

GP -15.85 ZAL 93.82 ZAp 133.36 ET8 194.07 ZAE 164.22 ETE 246.27 ZAC 74.52 ETC 255.34 CLP 135.54

OLA 51.82 RAL 172.79 RAD 6567.6 VEL 11.687 PTH 2.06 VHp 3.842 DpA -17.43 RAp 183.21ECC 1.2502

L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH |NJ T|HE PO CST T|M |NJ 2 LAT |NJ 2 LONG

4249.53 -36.66 200.80 46,98 50.41 10 6 36 3649.5 -41.48 192.99

2696.29 -36.63 77.46 46.97 50.40 18 18 35 2096.3 -41.47 69.65

4249.33 -38.66 200.80 46,98 50.41 10 6 36 3649.5 -41.48 192.99

2696.29 -36.65 77.46 46,97 50.40 18 18 35 2096.3 -41.47 69.65

4249.55 -36.66 200.80 46.98 50.41 10 6 36 3649.5 -41.48 192.99

2696.29 -38.65 77.46 45.97 50.40 18 18 35 2096.3 -41.47 69.65

MID-COURSE EXECUTION ACCURACY ORB|T DETERM|NATION ACCURACY

TC5 2.1558 BAU .6216 SGT 2014.6 9GIR 2395.1 6G3 1794.1 ST 697.7 SR 947.3 SS 2777.8

RC3-2.1690 FAU .33651 RRT -.9353 RRF .9996 RTF -.9258 CRT -.6682 CRS -.9996 CST .6465

FC-19.1620 BSP 15299 8GB 3693.8 R23 -.2347 R15 .9720 LSA 2970.6 MSA 525.1 5SA 1.3

BC3 3.0581FSP 6325 SG1 3637.1SG2 656.0 THA 139.92 ELI 1085.8 EL2 452.8 ALF 122.53
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH CATE NOV 1S 1964 FLIGHT TIME 258.00 ARRIVAL DATE JUL 31 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 229.47 LAP -.21

RC 231,973 GL 37.38

PLANETOCENTRIC CONIC

C3 12,82] VHL 3,98|

LNCH AZMTH LNCH TIME

51.30 8 56 25

128.?0 16 49 59

51.30 8 56 25

]28.70 16 49 59

51.30 8 56 25

128.70 16 49 59

DIFFERENTIAL CORRECTIONS

TDE -.07A6 IRA -.8720

RDE -5468 RRA .3968

FDE 4.5184 FRA 4.6A43

BDE .3548 BRA .9580

DISTANCE 590.155 EARTH TO MARS

LOL 52.67 VL 33.025 GAL -1.08 AZL 86.23 HCA 183.23 SMA 188.68 ECC .21663 INC 3.771A vl 30.t13

LOP 235.90 VF 21.291 GAp .78 AZP 95.77 TAL 353.94 TAp 177.18 RCA 147.80 Apo 229.55 V2 23.968

GP -II.23 ZAL 93.86 ZAp 133.21 ETS 189.29 ZAE 167.60 ETE 232.12 ZAC 78.97 ETC 255.62 CLP ]34.27

DLA 46.61RAL 167.40 RAD 6567.5 VEL 11.585 FTH 2.03 VHp 3.683 DpA -13.15 RAp ]85.05 ECC ].2]I0

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4158.71 -34.92 190.15 36.11 56.92 10 5 44 3558.7 -38,99 181.94

2712.24 -34.91 77.4? 36.10 56.90 17 35 II 2112.2 -38.98 69.26

4158.71 -34.92 190.15 36.11 56.92 10 5 44 3558.7 -38.99 181.94

2712,24 -34.91 77.47 36.10 56.90 17 35 11 2112.2 -38.98 69.26

4158.71 -34.92 190.15 36.11 56.92 10 5 44 3558.7 -38.99 181.94

2712.24 -34.91 77.47 36.10 56.90 17 35 11 2112.2 -38.96 69.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.5414 BAu .5449 SGT 2729.8 SGR 1741,3 SG3 1949.4 ST 623.3 SR 621.7 SS 2546.4

RC3-1.9096 FAu .37537 RRT -.9324 RRF .9993 RTF -.9225 CRT -.6126 CRS -.9997 CST .5925

FC-25.3469 BSP 10839 SGB 3237.9 R23 -.Z975 R13 .9574 LSA 2648.1MSA 496.7 SSA 2.1

BC3 3.1789 FSp 6322 SG1 3192.8 SG2 538.1 THA 148.25 ELI 790.5 EL2 387.4 ALF 135.12

LAUNCH DATE NOV 15 1964 FLIGHT TIME 260.00 ARRIVAL DATE AUG 2 1965

HELIOCENTRIC CONIC DISTANCE 593.997 EARTH TO MARS

RL 147.95 LAL .00 LOL 32.67 VL 33.013 GAL -1.O5 AZL 86.69 HCA 184.26 SNA 188.46 ECC .21570 INC 3.3067 vl 30.]]5

RP 229.09 LAP -.25 LOP 236.93 VP 21.318 GAp ,45 AZF 93.30 TAL 354.08 TAp 178.55 RCA 147.81APO 229.11 v2 24.009

RC 233,848 GL 33.76 GP -8.75 ZAL 93.75 ZAp 132o24 ETS 186.60 ZAE 168.36 ETE 218.63 ZAC 81.30 ETC 255.73 CLP 132.86

PLANETOCENTRIC CONIC

C3 11,741VHL 3.426 DLA 43.56 RAL 164.62 RAD 6567.4 VEL 11.538 PTH 2.01VHp 3.580 DpA -10.75 RAp 185.78 ECC 1.1932

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

55.41 9 0 51 4099.63 -33.51 183.67 30.49 60.36 10 9 10 3499.6 -57.17 175.36

124.59 16 23 21 2734.00 -33.50 79.44 30.48 60.35 17 8 55 2134.0 -37.16 70.13

55.41 9 O 51 4099.63 -33.51 183.67 30.49 60.36 10 9 10 3499.6 -37.17 175.36

1Z4.59 16 23 21 2734.00 -33.50 78.44 30.48 60.35 17 8 55 2134.0 -37.16 70.13

55.41 9 0 51 4099.63 -33.51 183.67 30.49 60.36 10 9 10 3499.6 -37.17 175.36

124.59 16 23 21 2734.00 -33.50 78.44 30.4@ 60.35 17 8 55 2134.0 -37.16 70.]3

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0618 TRA -.@453 TC3 2.5692 BAu .4766 SGT 2629.5 SC_I 1394.8 SG3 2065.8 ST 596.5 SR 495.4 SS 2523,7

ROE .2658 RRA .3122 RC3-1.6177 FAu .38901 RRT -.9277 RRF .9989 RTF -.9174 CRT -.5893 CRS -.9998 CST .5756

FOE 4.4125 FRA 4.9574 FC-28.6844 8._P 10327 SGB 2976.6 R23 -.3209 RI3 .9462 LSA 2595.6 MSA 483.2 SSA 3.0

fiDE _729 BRA .9011BC3 3.0361FSp 6997 SGt 2939.9 SG2 465.6 THA 153.07 ELl 695.2 EL2 343.4 ALF 143.80

LAUNCH DATE NOV 15 1964 FLIGHT TIME 262,00 ARRIVAL DATE AUG 4 1965

HELIOCENTRIC CONIC DISTANCE 597.852 EARTH TO MARS

RL 147.95 LAL .00 LOL 52.67 VL 33.001 GAL -1.02 AZL 86.98 HCA 185.30 SMA 188.26 ECC .21492 INC 3.018A vt 30.113

RP 228.70 LAP -.28 LOP 237.96 VP 21.346 GAP .13 AZp 93.01 TAL 354.21 TAp 179.51 RCA 147.82 Apo 228.70 V2 24.049

RC 235.703 GL 31.43 Gp -7.22 ZAL 93.59 Zkp 130,98 ETS 184.89 ZAE 167.90 ETE 208.02 ZAC 82.70 ETC 255.79 CLP 131.38

PLANETOCENTRIC CONIC

C3 11,121VHL 3,335 DLA 41.60 RAL 162.87 RAD 6567.4 VEL 11.511 pTH 2.01VHp 3.497 DpA -9.18 RAp 186.04 ECC 1.1830

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

58.16 9 5 ]4 4057.52 -32.49 179.29 27.04 62.45 10 12 52 3457.5 -35.89 170.95

121.84 16 5 0 2753.57 -32.48 79.50 27.03 62.44 16 50 54 2153.6 -35.88 71.16

58.16 9 5 14 4057.52 -32.49 179.29 27.04 62,45 10 12 52 3457.5 -35.89 170.95

121.84 16 5 0 2753.57 -32.48 79.50 27.03 62,44 16 50 54 2153.6 -33.88 71.16

38.16 9 5 14 4057.52 -32.49 179.29 27.04 62.45 10 12 52 3457.5 -35.89 170.95

121.84 16 3 0 2753.57 -32.48 79.50 27.03 62.44 16 50 54 2153.6 -35.88 71.16

DIFFERENTIAL CC_RECTIONS MID-COURSE EXECUTION ACCURACY OR�IT DETERMINATION ACCURACY

TDE -.0235 TRA -.7930 TC3 2.5733 BAU .4380 5GT 2503.3 SGR 1178.1 SG3 2169.4 ST 550.5 SR 406.9 SS 2409.1

RDE .2153 RRA .2530 RC3-1.4346 FAu .40978 RRT -,9210 RRF .9980 RTF -.9108 CRT -.4981CRS -.9999 CST .4929

FDE 4.1906 FRA 4.8843 FC-31.9010 BSF 9314 SGB 2766.7 R23 -.3452 RI3 .9366 LSA 2458.8 NSA 475.9 SSA 4.0

8DE .2146 8RA .8324 BE3 2.9463 FSF 7182 SG1 2734.6 SG2 420.2 THA 155.96 ELl 604.4 EL2 321.3 ALF 150.82

LAUNCH OATE NOV 15 1964 FLIGHT TIME 264.00 ARRIVAL DATE AUG 6 1963

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 228.31 LAP -.31

RC 237.537 GL 29.81

PLANETOCENTRIC CONIC

C3 10.710 VHL 3.273

LNCH AZMTH LNCH TIME

60.12 9 9 2

119.88 15 51 29

60.12 9 9 2

119.86 15 51 29

60.12 9 9 2

119.88 15 31 29

DIFFERENTIAL CORRECTIOqN8

TDE -.0035 IRA -,7609 TC3 2.4473 BAU .3947

ROE .1899 RRA ,2226 RC3-1.2663 FAU .42151

FDE 4.2283 FRA 5.0382 FC-34.0713 BSP 8845

8DE .1899 8RA .7928 BC3 2.7566 FSP 7751

DISTANCE 601.718 EARTH TO MARS

LOL 52.67 VL 32.990 GAL -1.00 AZL 87.17 HCA 186.34 SMA 188.07 ECC .21399 INC 2.8276 vl 50.115

LOP 259.00 VP 21.375 GAp -.18 AZP 92.81 TAL 354.53 TAp 180.67 RCA 147.82 APO 228.32 v2 24.090

Gp -6.17 ZAL 93.42 ZAp 129.57 ETS 183.71 ZAE 166.83 ETE 200.40 ZAC 83.61ETC 255.83 CLP 129.85

DLA 40.25 RAL 161.65 RAD 6567.4 VEL 11.493 PTH 2.00 vHP 3.423 DpA -8.02 RAp 186.03 ECC 1.1763

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4025.75 -31.75 176.12 24.68 63.85 ID 16 7 3425.8 -34.98 167.77

2769.94 -31,74 80.47 24.6@ 63.83 16 37 39 2169.9 -34.97 72.12

4025.75 -31.73 176.12 24.6@ 63.@5 10 16 7 3425.B -34.98 167.77

2769.94 -31.74 80.47 24.68 63.@3 16 37 39 2169.9 -34.97 72.12

4025.75 -31.73 176.12 24.69 63.95 10 16 7 3425.8 -34.98 167.77

2769.94 -31.74 80.47 24.6@ 63.@3 16 37 39 2169.9 -34.97 72.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2369.t SGR t029.7 SG3 2262.4 ST 525.8 SR 366.9 SS 2423.9

RRT -.9112 RRF .996? RTF -.9017 CRT -.4323 CRS -.9999 CST .4388

SG@ 2583.2 R23 -.3675 R13 .9266 LSA 2464.6 MSA 470.4 SSA 4.8

SG1 2553.1 SG_ 393.6 THA 157.84 EL1 561.3 EL2 309.9 ALF 155.19

1080



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 227.92 LAP -.55

RC 239.350 GL 28.63

PLANETOCENTRIC CONIC

C3 10.415 VHL 3.227

LNCH AZMTH LNCH TIME

61.57 9 12 9

118.43 15 41 7

61.57 9 12 9

118.43 15 41 7

61.57 9 12 9

118.43 15 41 7

FLIGHT TIME 266.00 ARRIVAL DATE AUG 8 1965

DISTANCE 605.594 EARTH TO MARS

LOL 52.67 VL 32.980 GAL -.98 AZL 87.31HCA 187.38 SMA 187.89 ECC .21522 INC 2.6871 V1 30.115

LOP 240.04 VP 21.406 GAp -.49 A ZP 92.67 TAL 354.45 TAp 181.81 RCA 147.83 Apo 227.95 v2 24.132

GP -5.42 ZAL 93.25 ZAP 128.07 ET8 182.86 ZAE 165.43 ETE 195.06 ZAC 84.23 ETC 255.86 CLP 128.27

DLA 39.27 RAL 160.74 RAD 6567.4 VEL 11.481PTH 2.00 VHp 3.356 DpA -7.11 RAp 185.86 ECC 1.1714

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4000.97 -31.20 173.72 22.96 64.84 10 18 50 3401.0 -34.30 165.36

2783.39 -31.19 81.29 22.96 64.82 16 27 30 2183.4 -34.30 72.94

4000.97 -31.20 173.72 22.96 64.84 10 18 50 3401.0 -34.30 165.36

2785.39 -31.19 81.29 22.96 64.82 16 27 30 2183.4 -34.30 72.94

4000.97 -31.20 173.72 22.96 64.84 10 18 50 3401.0 -34.30 165.36

2785.59 -31.19 81.29 22.96 64.82 16 27 30 2183.4 -34.30 72.94

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACy

TOE .0239 TRA -.7197 TC3 2.2997 8AU .3§81 SGT 2220.0 SGR 922.0 $63 23§6.0 ST 498.9 SR 334.4 SS 2387.4

ROE .1717 RRA .1971 RC3-1.1519 FAU .43836 RRT -.8873 RRF .9947 RTF -.8886 CRT -.3308 CRS -.9996 CST .3515

FOE 4.1813 FRA 3.0739 FC-36.437D BSP 8163 SGB 2403.9 R23 -.3918 R13 .9144 LSA 2417.3 MSA 465.9 SSA 5.8

BOE .1733 ERA .7462 BC3 2.5721FSP 8045 SG1 2373.6 SG2 380.6 THA 158.99 EL1 518.0 EL2 303.9 ALF 160.58

LAUNCH OATE NOV 15 1964 FLIGHT TIME 268.00 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00 LOt. 52.67 VL 32.971 GAL

RP 227.53 LAp -.38 LOP 241.09 VP 21.438 GAP

DISTANCE 809.482 EARTH TO MARS

-.96 AZL 87.42 HCA 188.42 SMA 187.72 ECC .21250 INC 2.5819 vl 30.115

-.79 AZP 82.55 TAL 354.52 TAp 182.95 RCA 147.83 APO 227.61 V2 24.173

RC 241.142 GI_ 27.73 GP -4.84 ZAL 93.09 ZAp 126.50 ETS 182.21ZAE 163.85 ETE 191.28 ZAC 84.66 ETC 255.89 CLp 126.65

PLANETOCENTRIC CONIC

C3 10.189 VHL 3,192 DLA 38.53 RAL 160.03 RAD 6567.4 VEL 11.471PTH 1.99 VHp 3.294 DpA -6.35 RA_ 185.58 ECC 1.1677

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

62.70 9 14 44 3981.08 -30.78 171.83 21.64 65.58 10 21 5 5381.1 -33.79 163.48

117.30 15 32 54 2794.45 -30.77 81.98 21.64 65.56 16 19 28 2194.4 -33.78 73.63

62.70 9 14 44 3981.08 -30.78 171.83 21.84 65.58 10 21 5 3381.1 -33.79 163.48

117.30 15 32 54 2794.45 -30.77 81.98 21.84 65.56 16 19 28 2194.4 -33.78 73.63

62.70 9 14 44 3981.08 -30.78 171.83 21.84 65.38 10 21 5 3381.1 -33.79 163.48

117.30 15 32 54 2794.45 -30.77 81.98 21.64 65.36 16 19 28 2194.4 -33.78 73.63

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .0504 TRA -.6792 TC3 2.1167 BAU ._221 SGT 2064.7 3CAR 840.6 963 2448.3 ST 477.9 SR 315.5 SS 2383.4

ROE .1612 RRA .1798 RC3-1.0541FAU .45369 RRT -.8782 RRF .992D RTF -.8723 CRT -.2158 CRS -.9991CST .2522

FOE 4.2047 FRA 5.1636 FC-38.5489 BSP 7470 SGB 2229.3 R23 -.4162 R13 .9005 LSA 2407.2 MSA 462.1 SSA 6.8

90E .1689 8RA .7026 BC3 2.3647 FSP 8405 961 2197.3 SG2 376.3 TMA 159.68 EL1 485.9 EL2 302.8 ALF 166.62

LAUNCH DATE NOV 15 1964 FLIGHT TIME 270.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 227.14 LAp -.41

RC 242.914 GL 27.02

PLANETOCENTRIC CONIC

C3 10.OO8 VHL 3.164

LNCH AZMTH LNCH TIME

63.59 9 16 54

116.41 15 26 15

63.59 9 16 54

116.41 15 26 15

63.59 9 16 54

116.41 15 26 15

DISTANCE 615.380 EARTH TO MARS

LOL 52.67 VL 52.962 GAL -.94 AZL 87.50 HCA 189.47 SNA 187.57 ECC .21182 INC 2.4990 vt 30.1t5

LOP 242.13 VP 21.471 GAP -1.09 AZP 92.47 TAL 354.60 TAp 184.07 RCA 147.84 Apo 227.30 v2 24.214

GP -4.39 ZAL 92.95 ZAp 124.87 ETS 181.70 ZAE 162.14 ETE 188.56 ZAC 84.97 ETC 255.92 CLP 124.99

DLA 37.96 RAL 159.47 RAO 6567.4 VEL 11.463 PTH 1.99 VHp 3.236 DpA -5.69 RAp t85.21ECC 1.1647

L-I TIME INJ LAT INJ LONG INJ AT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3964.75 -30.44 170.31 20.60 66.15 10 22 59 3364.7 -33.59 161.96

2803.62 -30.43 82.57 20.59 66.13 16 12 59 2203.6 -33.38 74.22

3964.75 -30.44 170.31 20.60 66.15 10 22 59 3364.7 -33.39 161.96

2803.62 -30.43 82.57 20.59 66.13 16 12 59 2203.6 -33.38 74.22

3964.75 -30.44 170.31 20.60 66.15 10 22 59 3364.7 -33.39 161.96

2803.62 -30.43 82.57 20.59 66.13 16 12 59 2203.6 -33.38 74.22

DIFFERENTIAL CORRECTIONS

TOE .0778 TRA -.6373 TC3 1.9021 8AU .2859

ROE .1540 RRA .1660 RC3 -.9740 FAU .46976

FDE 4.2253 FRA 5.2382 FC-40.6358 8Sp 6725

BOE .1725 8RA .6586 BE3 2.1370 FSP 8707

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 226.75 LAp -.44

RC 244.666 GL 26.45

PLANETOCENTRIC CONIC

C3 9,859 VHL 3.140

LNCH AZMTH LNCH TIME

64.33 9 18 48

115.67 15 20 45

64.33 9 18 48

115.67 15 20 45

64.33 9 18 48

115.67 15 20 45

MID-COURSE EXECUTION ACCURACY

SGT 1900.3 8GR 776.5 SG3 2540.2

RRT -.8543 RRF .9885 RTF -.8498

SGB 2052.8 R23 -.4458 R13 .8823

SG1 2017.3 SG2 380.2 THA 160.02

FL|GHT Till( 272.00

0ISTANCE 617.288

L04. 52.67 VL 32.953 GAL -.93 AZL 87.57 HEA 190.53 SMA 187.42 ECC .21119

LOP 243.19 VP 21,503 GAP -1.38 AZP 92.39 TAL 354.66 TAp 185.19 RCA 147.84

GP -4.03 ZAL 92.84 ZAP 123.19 ETS 181.28 ZAE 160.33 ETE 186.55 ZAC 85.18

DLA 37.49 RAL 159.0Z RAD 6567.4 VEL 11.456 PTH 1.99 VHp 5.181 DpA -5.09

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN

3950.99 -30.18 169.05 19.75 66.61 10 24 39 3351.0

2811.41 -30.17 83.07 19.75 66.59 16 7 36 2211.4

3950.99 -30.18 169.05 19.75 66.61 10 24 39 3351.0

2811.41 -30.17 83.07 19.75 66.59 16 7 36 2211.4

3950.99 -30.18 169.05 19.75 66.61 10 24 39 3351.0

2811.41 -30.17 83.07 19.75 66.59 16 7 36 2211.4

DIFFERENTIAL CCRRECTIONS

TOE .1048 TRA -.5988 TC3 1.6482 BAU .2478

ROE .1497 RRA .1556 RC3 -.9036 FAU .48502

FOE 4.2690 FRA 5.3322 FC-42.5899 BSP 6017

80E .1828 BRA .6166 BC3 1,8797 FSP 9041

ORBIT DETERMINATION ACCURACY

ST 462.6 SR 302.0 SS 2375.1

CRT -.0830 CRS -.9982 CST .1360

LSA 2395.0 MSA 458.5 SSA 7.8

EL1 463.8 EL2 300.2 ALF 174.65

ARRIVAL DATE AUG 14 1965

EARTH TO MARS

INC 2.4324 vl 50.115

APO 227.00 V2 24.256

[TC 255.95 CLP 123.28

MID-CO4JR$E EXECUTION ACCURACy

SGT 1729.5 Sr, A_ 724.4 SO3 2629.8

RRT -.8192 RRF .9839 RTF -.8173

Sg8 1874.9 R23 -.4836 R13 .8571

SGI 1833.5 SG2 391.8 THA 160.11

RAp 184.77 ECC 1.1623

INJ 2 LAT INJ 2 LONG

-33.06 160.70

-33.05 74.72

-33.06 160.70

-33.05 74.72

-35.06 160.70

-33.05 74.72

ORBIT DETERMINATION ACCURACY

ST 454.9 SR 294.0 SS 2378.0

CRT .0562 CRS -.9972 CST .0126

LSA 2396.0 MSA 455.3 SSA 8.8

EL1 455.5 EL2 293.2 ALF 3.55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 15 1964 FLIGHT TIME 274.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .DO

RP 226.56 LAP -.48

RC 246.398 GL 25.98

PLANETOCENTRIC CONIC

C3 9.733 VHL 3.120

LNCH AZNTH LNCH TIME

64.94 9 20 31

115.06 15 16 8

64.94 9 20 31

115.06 15 16 8

64.94 9 20 31

115.06 15 16 8

DIFFERENTIAL CORRECTIONS

TDE .1335 TRA -.5550

ROE .1473 RRA .1475

FDE 4.3229 FRA 5.4378

8OE .1988 ERA .5743

DISTANCE 621.207 EARTH TO MARS

LOL 52.67 VL 32.945 GAL -.92 AZL 87.62 HCA 191.58 SMA 187.28 ECC .21060 |NC 2.3776 vl 50.115

LOP 244.24 VP 21.540 GAp -1.67 AZP 92.53 TAL 354.71 TAp 186.29 RCA 147.84 APO 226.75 V2 24.297

GP -3.73 ZAL 92.74 ZAp 121.47 ET$ I80.95 ZAE I58,46 ETE 185.04 ZAC 85.32 ETC 255.98 CLP 121.54

DLA 37.11 RAL 156.66 RAD 6567.4 VEL 11.451 PTH 1,99 VHP 5.130 DpA -4.53 RAp 184.27 ECC 1.1602

L-I TIME INJ LAT ZNJ LONG |NJ RT ASC |NJ AZMTN INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3939.16 -29.96 167.98 19.06 66.99 10 26 10 3339.2 -32.79 159.63

2818.16 -29.94 83.51 19.06 66.97 16 3 6 2218.2 -32.78 75.16

3959.16 -29.96 167.98 19.06 66.99 10 26 10 3339.2 -32.79 159.63

2818.16 -29.94 83.51 19.06 66.97 16 3 6 2218.2 -32.78 75.16

3939.16 -29.96 167.98 19.06 66.99 1_ 26 10 3539.2 -32.79 159.63

2818.16 -29.94 83.51 19.06 66.97 16 3 6 2218.2 -32.78 75.16

NIO-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.3670 BAU .2089 SGT 1559.1 8GR 681.3 SG3 2717.5 ST 455._ SR 289.5 SS 2386.0

RC3 -.8414 FAU .49980 RRT -.7694 RflF .9783 RTF -.7707 CRT .2034 CRS -.9959 CST -.1206

FC-44.4545 8SP 5240 SGB 1698.7 R23 -.5316 R13 .8218 LSA 2404.1 MSA 453.0 SSA 9.8

BC5 1.6051 FSP 9363 SG1 1646.3 SO2 410.9 THA 160.09 EL1 462.0 EL2 279.7 ALF 11.70

LAUNCH DATE NOV 15 1964 FLIGHT TIME 276.00 ARRIVAL DATE AUG 18 _65

HELIOCEMTRIC CONIC DISTANCE 625._35 EARTH TO MARS

RL 147.95 LAL .00 LOL 52.67 VL 32.938 GAL -.91 AZL 87.67 HCA 192.64 SMA 187.16 ECC .21005 INC 2.3319 vl SO. lt5

RP 226.97 LAp -.51 LOP 245.30 VP 2|.576 GAp -|.95 AZP 92.28 TAL 354.74 TAp 187.38 RCA 147.84 APO 226.47 V2 24.339

RC 248.110 GL 25.59 GP -S.48 ZAL 92.67 Zkp 119.70 (TS 180.66 ZAE 156.53 ETE 183.88 ZAC 85.41ETC 256.01CLP 119.76

PLANETOCENTRIC CONIC

C3 9.626 VHL 3.105 DLA 36.79 RAL 158.36 RAO 6567.3 VEL 11.446 PTH 1.99 VHp 5.083 DPA -4.00 RAp 183.72 ECC 1.1584

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

65.46 9 22 7 5928.82 -29.77 167.05 16.49 67.31 10 27 36 3328.8 -32.57 158.70

114.54 15 12 12 2624.10 -29.76 63.90 18.48 67.29 15 59 16 2224.1 -32.56 75.56

65.46 9 22 7 3928.82 -29.77 167.05 18.49 67.31 10 27 36 3328.8 -$2.57 158.70

114.54 15 12 12 2824.10 -29.76 83.90 18.48 67.29 15 59 16 2224.1 -32.56 75.56

65.46 9 22 7 3928.82 -29.77 167.05 18.49 67.31 10 27 36 3328.8 -32.57 158.70

114.54 15 12 12 2824.10 -29.76 83.90 18.48 67.29 15 59 16 2224.1 -32.56 75.56

DIFFERENTIAL CORRECTICINS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1632 TRA -.5129 TC3 1.0621BAU .1700 SGT 1387.1 8G1_ 645.2 863 2804.5 ST 465.9 SR 287.1 SS 2394.1

ROE .1460 RRA .1410 RC3 -.7862 FAU .51458 RRT -.6980 RRF .9714 RTF -.7022 CRT .3466 CR6 -.9944 CST -.2525

FOE 4.3766 FRA 5.5459 FC-46.2817 BSP 4442 SC,B 1529.8 R23 -.5932 R13 .7700 LSA 2414.1 MSA 451.0 SSA 10.8

BOE .2190 8RA .531g BC5 1.3214 FSP 9670 $61 1466.0 862 437.2 TNA 160.18 EL1 481.2 EL2 260.8 ALF 17.27

LAUNCH DATE NOV 15 1g64 FLIGHT TIME 278.00 ARRIVAL DATE AUG 20 1965

HELIOCENTRIC CONED DISTANCE 629.074 EARTH TO MARS

RL 147.95 LAL .OO LOL 52.67 VL 32.931GAL -.91 AZL 87.71HCA 195.71 8MA 187.04 ECC .20955 INC 2.2932 Vl 30.115

RP 225.58 LAP -.54 LOP 246.36 Vp 21.612 GAp -2.26 AZP 92.23 TAL 354,76 TAp 188.47 RC_ 147.84 APO 226.23 V2 24.361

RC 249.803 GL 25.26 GP -3.27 ZAL 92.62 ZAp 117.90 ETS 180.42 ZAE 154.55 ETE 182.98 ZAC 85.45 ETC 256.05 CLP 117.95

PLANETOCENTRIC CONIC

C3 9.532 VHL 3.087 DLA 36.51RAL 158.14 RAD 6567.3 VEL 11.442 pTH 1.98 VHp 5.039 DPA -3.49 RAp 185.13 ECC 1.1569

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

65.93 9 23 59 3919.65 -29.60 166.25 18.02 67.58 10 28 59 3319.7 -52.37 157.89

114.07 15 8 50 2829.43 -29.59 84.25 18.01 67.57 15 55 59 2229.4 -32.36 75.91

65.93 9 23 39 3919.65 -Z9.60 166.25 18.02 67.58 10 26 59 3319.7 -32.57 157.89

114.07 15 8 50 2829.43 -29.59 84.25 18.01 67.57 15 55 59 2229.4 -32.36 75.91

65.93 9 23 39 3919.65 -29.60 166.23 18.02 67.58 lO 28 59 3319.7 -32.37 157.89

114.07 15 8 50 2829.43 -29.5_ 84.25 18.01 67.57 15 55 59 2229.4 -32.36 75.91

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1922 TRA -.4687 TC5 .7303 BAU .1320 SGT 1225.5 8GR 614.4 $G3 2888.1 ST 482.5 SR 287.2 SS 2412.7

RDE .1460 RRA .1356 RC3 -.7351FAU .52841 RRT -.5g35 RRF .9632 RTF -.5996 CRT .4762 CR8 -.9928 CST -.3748

FOE 4.4521FRA 5.6614 FC-47.9935 88p 3659 SGB 1370.9 R23 -.6727 R13 .6903 LSA 2436.5 MSA 446.9 SSA 11.7

SO( .2414 ERA .4880 Be3 1.0561FSP 10004 SG1 1287.5 SG2 470.7 THA 160.76 EL1 507.6 EL2 240.0 ALF 20.64

LAUNCH DATE NOV 15 1964 FLIGHT TIME 280.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC _IC DISTANCE 633.022 EARTH TO MARS

RL 147.95 LAL .00 LOL 52.67 VL 32.925 GAL -.90 AZL 87.74 HCA 194.77 SMA 186.93 ECC .20g08 ZNC 2.2595 vl 30.115

RP 225.19 LAP -.58 LOP 247.46 VP 21,650 GAP -2.50 AZP 92.18 TAL 354.77 TAp 189.54 RCA 147.85 APC) 226.01 V2 24.423

MC 251.477 GL 24,98 GP -3.08 ZAL 92.60 ZAp 116.06 ET8 180.22 ZAE 152.52 ETE 182.26 ZAC 85.46 ETC 256.08 CLP 116.10

PLANETOCENTRIC CO�lIC

C3 9.450 VHL 5.074 OLA 36.26 RAL 157.96 RAD 6567.3 VEL 11.438 PTH 1.98 VHp 2.998 DpA -3.00 RAP 182.50 ECC 1.1555

LNCN AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT KSC INJ AZ14TH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

66.34 9 25 12 3911.33 -29.46 165.49 17.63 67.83 10 30 23 3311.3 -32.19 157.15

113.66 15 5 54 2834.35 -29.44 84.58 17.63 67.81 15 53 8 2234.4 -32.18 76.24

66.34 9 25 12 3911.$3 -29.46 165.49 17.63 67.83 10 30 23 3311.3 -32.19 157.15

113.66 15 5 54 2834.35 -29.44 84.58 17.63 67.81 15 53 8 2234.4 -52.18 76.24

66.34 9 25 12 3911.33 -29.46 165.49 17.63 67.83 10 30 23 3311,3 -32.19 157.15

113.66 15 5 54 2834.35 -29.44 84.58 17.63 67.81 15 53 8 2234.4 -32.18 76.24

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2252 TRA -.4242 TC3 °3754 BAU .0991 SGT 1091.4 SGR 587.6 SG3 2969.1 ST 512.6 SR 287.4 SS 2417.0

ROE .1461 RRA .1311 RC3 -.6885 FAU .54222 RRT -.4375 RRF .9535 RTF -.4431 CRT .5938 CRS -.9910 C_T -.4877

FOE 4.4946 FRA 5.7721 FC-49.6762 BSP 2876 SGB 1239.5 R23 -.7773 R13 .5531 LSA 2447.0 MSA 446.1 SSA 12.7

ODE .2689 BflA .4440 0C3 .7842 FSP 10294 SG1 1129.5 SG2 510.5 THA 163.22 EL1 546.2 EL2 217.1 ALF 22.08

1082



JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. 1. 1964)

LAUNCH GATE NOV 15 196a FLIGHT TIME 282.g_

HELIOCENTRIC CONIC OISTANCE 636.980

RL 147.95 LAL ,00 LOL 52.67 VL 32.919 GAL -.90 AZL 87.77 HCA 195.84 SMA

RF 224.80 LAp -.61 LOP 248.50 VP 21.686 GAp -2.77 AZF 92.15 TAL 354.76 TAp

RC 255.132 GL 24.73 GP -Z.9Z ZAL 92.61 ZAF 114.18 ETS 180.04 ZAE 150.45 ETE

PLANE TOCENTR IC CONIC

C5 9,377 VHL 3.O62 DLA 36.03 RAL 157.84 RAD 6567.3 VEL 11.435 FTH 1,98 VHF

LNCN AZMTH LNCH TIME L-I TIME INJ LAT

66.72 9 26 45 3903.73 -29.32

113.28 15 3 21 2838.94 -29.31

66.72 9 26 45 3903.73 -29.32

113.28 15 3 21 2838.94 -29.31

66.72 9 26 45 3903,73 -29.32

113.28 15 3 21 2838.94 -29.31

DIFFERENTIAL CORRECTIONS

TDE .2581 TRA -.3788 TC3 -.0017 BAu .0808

RDE .1470 RRA .1274 RE3 -.6448 FAU .55531

FDE 4.5444 FRA 5.8886 FC-51.2692 BSP 2174

BDE .2970 BRA .3996 BC3 .6448 FSP 10570

ARRIVAL _ATE AUG 24 1965

EARTH TO MARS

186.83 ECC .20866 INC 2.2303 vl 30.115

190.61 RCA 147.85 APO 225.81 V2 24.465

181.68 ZAC 85.44 ETC 256.13 CLP 114.21

2.961DpA -2.51 RAp 181.83 ECC 1.1543

INJ LONG INJ RT ASC INJ AZMTH IN'J TIME PO CST TIM INJ 2 LAT INJ 2 LONG

164.82 17.32 68.04 10 31 A9 3303.7 -32.02 156.48

84.88 17.31 68,03 15 50 40 2238.9 -32.02 76.54

164.82 17.32 68.04 10 31 49 3303.7 -52.02 156.48

84.88 17.31 68.03 15 50 40 2238.9 -32.02 76.54

164.82 17.32 68.04 10 31 49 3303.7 -32.02 156.48

84.88 17.31 68.03 15 50 40 2238.9 -32.02 76.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1000.6 8GR 564.3 SG3 3047.2 ST 549.8 SR 289.1 SS 2425.9

RRT -.2217 RRF .9423 RTF -.2211 CRT .6891CRS -.9890 CST -.5815

SGB 1148.7 R23 -.8909 R13 .3072 LSA 2464.3 MSA 444.6 SSA 13.7

SG1 10!!.6 SG2 544.3 THA 169.93 ELI 589.7 EL2 195.3 ALF 22.52

LAUNCH DATE NOV 15 1964 FLIGHT TIME 284.00

HELIOCENTRIC CONIC DISTANCE 640.947

RL 147.95 LAL .00 LOt,. 52.67 VL 32.914 GAL -.91AZL 87.80 HCA 196.92 SMA

RP 224.41 LAp -.64 LOP 249.58 VP 21.728 GAP -3.03 AZp 92.11 TAL 354.74 TAp

RC 254.766 GL 24.51 GP -2.77 ZAL 92.64 ZAP 112.28 ETS 179.88 ZAE 148.34 ETE

PLANETCK_ENTRIC CONIC

C3 9.313 VHL 3.052 DLA 35.82 RAL 157.76 RAD 6567.3 VEL 11.433 PTH 1.98 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZNTH INJ TIME

67.06 9 28 26 3896.48 -29.19 164.18 17.07 68.25 10 33 22

112.92 15 1 4 2843.51 -29.18 85.19 17.06 68.23 15 48 27

67.08 9 28 26 3896.48 -29.19 164.18 17.07 68.25 10 33 22

112.92 15 1 4 2843.51 -29,18 85.19 17.06 68.23 15 48 27

67.08 9 28 26 3896.48 -29.19 164.18 17.07 68.25 10 33 22

112.92 15 1 4 2843.51 -29.18 85.19 17.06 68.23 15 48 27

DIFFERENTIAL CORRECTIOtAS MID-COURSE EXECUTION ACCURACY

TOE .2934 TRA -.3315 TC3 -.3993 8Au .0901 SGT 973.8 8GR 343.7 SG3 3121.0

RDE .1479 RRA .1243 RC3 -.6033 FAU .38781 RRT .0414 RRF .9293 RTF .0344

FDE 4.5740 FRA 6.0026 FC-52.7861 BSP 1741 SGB 1117.0 R23 .9267 R13 .0717

BDE .3286 BRA .3340 BE5 .7238 FSP 10826 SGt 976.2 SG2 543.0 THA 1.92

ARRIVAL DATE AUG 26 1965

EARTH TO MARS

186.74 ECC .20827 INC 2.2046 vl 30.115

191.66 RCA 147.84 APO 225.63 V2 24.506

181.21 ZAC 85.40 ETC 256.17 CLP 112.30

2.928 DpA -2.03 RAp 181.13 ECC 1.1533

PO CST TIM INJ 2 LAT INJ 2 LONG

3296.5 -31.87 155.84

2243.5 -31.86 76.85

3296.5 -31.87 155,84

2243.5 -31.86 76.85

3296.5 -31.87 155.84

2243.5 -31.86 76.85

ORBIT DETERMINATION ACCURACY

ST 597.2 SR 291.1 55 2427.2

CRT .7665 CRS -.9868 CST -.6594

LSA 2476.8 MSA 444.4 SSA 14.6

EL1 641.1EL2 174.1 ALF 22.21

LAUNCH DATE NOV 15 1964 FLIGHT TIME 286.00

HELIOCENTRIC CONIC DISTANCE 644,924

RL 147.95 LAL .00 LOL 52.67 VL 32.909 GAL -.91 AZL 87.82 MCk 198.00 SMA

RP 224.02 LAP -.67 LOP 230.65 VP 21.767 GAP -3.28 AZP 92.08 TAL 354.70 TAp

RE 256.380 GL 24.32 GP -2.64 ZAL 92,70 ZAp 110.34 ETS 179,75 ZAE 146.21ETE

PLANETOCENTRIC CONIC

C3 9.255 VHL 3.042 OLA 35.62 RAL 157.73 RAD 6567.3 VEL 11.430 pTM 1.98 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

67.42 9 30 12 3889.59 -29.06

112.58 14 59 2 2847.99 -29.05

67.42 9 30 12 3889.59 -29.06

112.58 14 59 2 2847.99 -29,05

67.42 9 30 12 3889.59 -29,06

112.58 14 59 2 2847.99 -29.05

DIFFERENTIAL CORRECTIONS

TOE .3281 TRA -.2826 TO3 -.6193 8AU .1231

ROE .1494 RRA .1216 RC3 -.5637 FAU .57918

FOE 4.6097 FRA 6.1169 FC-54.1762 BSP 1854

BDE .5605 BRA .3076 8C3 .9945 FSp 11084

ARRIVAL DATE AUG 28 1965

EARTH TO MARS

186.65 ECC .20791 INC Z.1818 vt 30.115

192.70 RCA 147.84 APO 225.46 V2 24.548

180.83 ZAC 85.34 ETC 256.22 CLP 110.37

2.897 OpA -1.55 RAp 180.40 ECC 1.1523

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

163.57 16.88 68.43 10 35 1 3289.6 -31.72 155.24

83.48 16.87 68.42 15 46 30 2248.0 -31.71 77.15

163.57 16.88 68.43 10 35 1 3289.6 -31.72 155.24

85.49 16.87 68.42 15 46 30 2248.0 -31.71 77.15

163.57 16.88 68.43 10 35 1 3289.6 -31.72 155.24

83.49 16.87 68.42 15 46 30 2248.0 -31.71 77.15

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 1029.0 SGR 525.5 SG3 3189.6 ST 648.6 SR 294.0 55 2432.6

RRT .2967 RRF .9145 RTF ,3296 CRT .8257 CRS -.9845 CST -.7211

SGB 1155.5 R23 .8209 R13 .4076 LSA 2495.7 MSA 442.7 SSA 15.6

SGt 1044.3 8G2 494.5 THA 11.15 EL1 695.1 EL2 154.7 ALF 21.65

LAUNCH DATE NOV 15 1964 FLIGHT TI_ 288.00

HELIOCENTRIC CONIC DISTANCE 648.910

RL 147.95 LAL .00 LOL 52.67 VL 32.904 G_L -.92 AZL 87.84 HCA 199.08 SNA

RP 223.63 LAp -.71 LOP 251.74 VP 21.808 GAP -5.53 AZP 92.04 TAL 354.63 TAp

RC 257.974 GL 24.14 GP -2.53 ZAL 92.79 ZAp 108.39 ETS 179.63 ZAE 144.04 ETE

PLANETOCENTRIC CONIC

C3 9.204 VHL 3.034 OLA 35.43 RAL 137.73 RAD 6567.3 VEL 11.428 pTH 1.98 VHp

LNCH AZMTN LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME

67.76 9 32 6 3882.91 -28.94 162.99 16.74 68.61 10 36 49

112.24 14 57 11 2832.52 -28.93 83.79 16.73 68.59 15 44 44

67.76 9 32 6 3882.91 -28.94 162.99 16.74 68.61 10 36 49

112.24 14 37 11 2852.52 -28.93 85.79 16.7_ 68.59 13 44 44

67.76 9 32 6 3882.91 -28.84 162.99 16.74 68.61 10 36 49

112.24 14 37 11 2852.32 -28.93 85.79 16.73 68.39 15 44 44

DIFFERENTIAL CORRECTIONS MID-CouRSE EXECUTION ACCURACY

TOE .3636 TRA -.2323 TC3-1.2570 BAU .1677 SGT 1159.1S¢_ 509.4 SG3 3253.9

ROE .1510 RRA .1192 RC3 -.5239 FAU .58002 RRT .4816 RRF .8977 RTF .5477

FOE 4.6272 FRA 6.2236 FC-55.4962 BSP 2480 SGB 1266.1 R25 .6690 R13 .6109

BDE .3937 BRA .2613 BC3 1.3623 FSP 11299 SGl 1190.1 SG2 432.1 THA 14.09

ARRIVAL DATE AUG 30 1965

EARTH TO MARS

186.57 ECC .20760 INC 2.1614 vl 30.115

193.73 RCA 147.84 APo 225.31 V2 24.590

180.51 ZAC 85.27 ETC 256.28 CLP 108.40

2.8710pA -1.08 RAp 179.65 ECC 1.1515

PO CST TIM INJ 2 LAT INJ 2 LONG

3282.9 -31.38 154,66

2252.5 -31.57 77.46

3282.9 -31.58 154.66

2252.5 -31.57 77.46

3282.9 -31.58 154.66

2252.5 -31.57 77.46

ORBIT DETERMINATION ACCURACY

ST 705.8 SR 297.2 SS 2431.5

CRT .8709 CRS -.9820 CST -.7694

LSA 2510.6 MSA 441.6 SSA 16.5

ELI 753.5 EL2 136.8 ALF 20,85
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV I5 1964 FLIGHT TIME 290.00 ARRIVAL DATE SEF I 1965

HELIOCENTRIC CCWNIC DISTANCE 652.905 EARTH TO MARS

RL 147.95 LAL .00 LOL 52.67 VL 32.900 GAL -.93 AZL 87.86 HCA 200.17 SMA 186.50 ECC .Z0731 INC 2.1432 vl ]0.115

RP 223.24 LAP -.74 LOP 252.82 VP 21.849 GAP -].78 AZF 92.01 TAL }54.59 TAp 194.76 RCA 147.84 APO 223.17 V2 24.652

RE 259.547 GL 23.99 GP -2.42 ZAL 92.90 ZAF 106.41ETS 179.52 ZAE 141.85 ETE 180,25 ZAC 85.18 ETC 256.33 CLP 106.42

PLANETOCENTRIC CONIC

C3 9.159 VHL 3.026 DLA 35.24 RAL 157.78 RAD 6567.3 VEL 11.426 pTH 1.98 VHp 2.847 OPA -.61 RAp 178.89 ECC 1.1507

LNCH AZNTH LNCH TIME L-I TIME INJ LAY [NJ LONG INJ RT ASC INJ AZMTH INJ TIME

68.09 9 34 8 3876.38 -28.82 162.41 16.65 68.78 10 38 44

111.91 14 55 31 2857.14 -28.81 86.10 16.65 68.77 15 43 8

68.09 9 34 8 3876.38 -28.82 162.41 16.65 68,78 10 38 44

111.91 1,4 55 31 2857.14 -28.81 86.10 16.65 68.77 15 43 8

68.09 9 34 8 3876.38 -28.82 162.41 16.65 68.78 10 38 44

111.91 14 55 31 2857.14 -28.81 86.10 16.85 68.77 15 43 8

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TDE .4005 TRA -.1811 TC3-1.7147 BAU .2183 SGT 1352.2 SGR 495.2 8G3 3310.2

ROE .1528 RRA .1175 RE3 -.4882 FAU .59892 RRT .6150 RRF .8789 RTF .6958

FDE 4.6392 FRA 6.3483 FE-56.6134 BSP 3388 SGB 1440.0 R23 .5242 R13 .7324

8DE .4287 BRA .2159 BE3 1.7828 FSP 11513 SGt 1388.9 SG2 380.1 THA 13.74

PO CST TIM INJ 2 LAY INJ Z LONG

3276.4 -31.43 154.09

2257.1 -31.42 77.78

3276.4 -31.43 154.09

2257.1 -31.42 77.78

3276.4 -31.43 154J09

2257.1 -31.42 77._78

ORBIT DETERMINATION ACCURACY

9T 769.3 SR 300.8 55 2431.3

CRT .9049 CRS -.9192 CST -.8070

LSA 2529.4 MSA 442.0 SSA 17.4

EL1 817.2 EL2 120.5 ALF 19.94

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC DISTANCE

RL 147.95 LAL .00 LOL 52.67 VL 32.897 GAL -.94 AZL

RP 222.85 LAP -.77 LOP 253.91 VP 21.891 GAp -4.02 AZP

RC 261.100 GL 23.84 GP -2.32 ZAL 95.05 ZAP 104.41ETS

PLANETOCENTRIC CONIC

C3 9.118 VHL 3.020 OLA 35.05 RAL 157.86 RAD 6567.3

LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG

68.42 9 38 22 3869.79 -28.69 161.84

111.58 14 53 57 2862.02 -28.68 86.43

68.42 9 36 22 3869.79 -28.69 161.84

111.58 14 53 57 2862.02 -28.68 86.43

68.42 9 36 22 3869.79 -28.69 161.84

111.58 14 53 57 2862.02 -28.68 86.43

DIFFERENTIAL CORRECTIONS

TOE .4372 TRA -.1278 TC3-2.1878 BAU .2723

ROE .1547 RRA .1157 RE3 -.4524 FAU .60747

FDE 4.6273 FRA 6.4474 FC-57.6751BSP 4407

BDE .4637 8RA .1724 8C3 2.2338 FSP 11679

FLIGHT TIME 292.00 ARRIVAL DATE SEP

656.910 EARTH TO MARS

87.87 HCA 201.26 SMA 186.44 ECC .20706 INC 2.1265 vl

3 1965

VEL

INJ

18.61 68.94 10 40 52

16.60 68.93 15 41 39

16.61 68.94 10 40 52

16.60 68.93 15 41 39

16.61 68.94 10 40 52

16.60 68.93 15 41 39

MID-COURSE ExEEU%ION ACCURACY

SGT 1587.8 9GR 482.4 SG3 3361.5

RRT .6853 RRF .8579 RTF .7911

SG8 1659.5 R23 .3966 R13 .8103

SGt 1623.5 SG2 343.6 THA 12.32

30.115

91.98 TAL 354.51 TAp 195.77 RCA 147.84 APO 225.04 v2 24.674

179.43 ZAE 139.63 ETE 180.02 ZAE 85.08 ETC 256.40 CLP 104.43

11.424 pTH 1.98 VHp 2.827 DpA -.14 RAp 178.10 ECC 1.1501

RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3269.8 -31.29 153.51

2262.0 -31.28 78.11

3269.8 -31.29 133.]1

2262.0 -31.28 78.11

3269.8 -31.29 153.51

2262.0 -31.28 78.11

ORBIT DETERMINATION ACCURACY

ST 835.2 5R 304.4 85 2421.5

CRT .9306 CR8 -.9762 CST -.8365

LSA 2541.5 MSA 441.7 SSA 18.5

ELI 882.6 EL2 105.4 ALF 19.02

LAUNCH DATE NOV 15 1964
FLIGHT TIME 294.00 ARRIVAL DATE SEP 5 1965

HELIOCENTRIC CONIC DISTANCE 660.924 EARTH TO MARS

RL 147.95 LAL ,00 LOL 52.67 VL 32.898 GAL -.96 AZL 87.89 HCA 202,35 SMA 186.38 ECC .20684 INC 2.1114 vt 30.115

RP 222.47 LAP -.80 LOP 255.00 VP 21.933 GAP -4.26 AZP 91.95 TAL 554.42 TAp 196.77 RCA 147.85 APO 224.94 V2 24.716

RC 262.633 GL 2].71 GP -2.23 Zkl. 9_.2! ZAp 102.41 ETS 179.35 ZAE 137.40 ETE 179.84 ZAC 84.97 ETC 256.46 CLP 102.42

PLANETOCENTRIC CONIC

C3 9.083 VML 3.014 OLA 34.86 RAL 157.98 RAD 6567.3 VEL 11.422 pTH 1.98 VHp 2.811DpA .32 RAp 177.3I ECC 1.1495

LNCH AZHTH LNCH TIME L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME POEST TIM INJ 2 LAY INJ 2 LONG

68.75 9 38 47 3863.20 -28.56 161.26 16.81 69.10 10 43 10 3263.2 -]1.14 152.94

111.25 14 52 30 2867.11 -28.55 86.78 16.60 69.09 15 40 17 2267.1 -]1.1] 78.46

68.75 9 38 47 3863.20 -28.56 161.26 16.61 69.10 10 43 10 3263.2 -31;14 152.94

111.25 14 52 30 2867.11 -28.55 86.78 16.60 69.09 15 40 17 2267.1 -31.13 78.46

68.75 9 38 47 3863.20 -28.56 161.26 16.61 69.10 10 43 10 3263.2 -31.14 152.94

111.25 14 52 30 2867.11 -28.55 86.78 16.60 69.09 15 40 17 2267.1 -31.13 78.46

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OR8IT DETERMINATION ACCURACY

TDE .4742 TRA -.0724 TC3-2.6726 BAU .3285 SGT 1853.7 8GR 471.0 SG3 3406.9 ST 904.3 SR 307.9 SS 2402.2

RDE .1565 RRA .1141RC3 -.4180 FAU .61533 RRT .7213 RRF .8347 RTF .8520 CRT .9501CRS -.9728 CST -.8596

FOE 4.5897 FRA 6.5303 FE-58.6500 BSP 5535 SGB 1912.6 R23 .2903 Rt3 .8618 LSA 2547.1MSA 441.8 SSA 19.3

BDE .4994 BRA .1351 8C3 2.7051FIP 11768 $01 1885.5 $02 320.7 THA 10.70 EL1 950.9 EL2 91.4 ALF 18.10

LAUNCH DATE NOV 15 1964 FLIGHT TIME 296.00

HELIOCENTRIC CONIC DISTANCE 664.945

RL 147.95 LAL .00 LOL 52.67 VL 32.891 GAL -.97 AZL 87.90 HCA 203.45 SMA

RP 222.08 LAP -.83 LOP 256.10 VP 21.976 GAP -4.49 AZP 91.92 TAL 354.91 TAp

RE 264.145 GL 23.58 GP -2.14 ZAL 93.41 ZAp 100,39 ET$ 179.27 ZAE 135.16 ETE

PLANETOCENTRIC CONIC

C3 9.052 VHL 3.009 DLA 34.67 RAL 158.14 RAD 6567.3 VEL 11.421PTH 1.98 VHP

ARRIVAL DATE SEP 7 196]

EARTH TO MARS

186.33 ECC .20665 INC 2.0975 vl 30.115

197.76 RCA 147.83 Apo 224.84 V2 24.758

179.68 ZAC 84.86 ETC 256.53 CLP 100.40

2.797 OpA .78 RAP 176.51ECC 1.1490

LNCH AZMTH LNCH TIME L-I TIME INJ LAY INJ LONG

69.10 9 41 25 9856.45 -28.43 160.67 16.65 69.26 10 45 42

1!0.90 14 51 6 2872.52 -28.42 87.15 16.65 69.25 15 38 59

69.10 9 41 25 3856.45 -28.43 160.67 16.65 69.26 10 45 42

110.90 14 51 6 2872.52 -28.42 87.15 16.65 69.25 15 38 59

69.10 9 41 25 3856.45 -28.43 160.67 16.65 69.26 10 45 42

110.90 14 51 6 2872.52 -28.42 87.15 16.65 69.25 15 38 59

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTIC_ ACCURACY

TOE .5100 TRA -.0170 TC3-3,1798 BAU .3876 SGT 2146.2 SGR 461.5 SG3 3440.6

ROE .1588 RRA ,1132 RC3 -.3819 FAU .61968 RRT .7301RRF .8094 RTF .8904

FOE 4.5773 FRA 6.6614 FC-59.2872 BSP 6652 SG8 2195.2 R23 .2127 R13 .8955

8DE .5342 BRA .1148 8C3 3,2027 FSP 11954 SG1 2173.0 SG2 311.5 THA 9.11

INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3256.5 -30.98 152.36

2272.5 -30.98 78.83

3256.5 -30.98 152.36

2272.5 -30.98 78.83

3256.5 -30.98 152.36

2272.5 -30.98 78.83

ORBIT DETERMINATION ACCURACY

ST 973.1 $R 312.5 58 2399.3

CRT .9641CR8 -.9693 CST -.8772

LSA 2570.0 MSA 442.6 SSA 20.1

ELI 1019.0 EL2 79.3 ALF 17.31
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 15 1964 FLIGHT TIME 298.00 ARRIVAL DATE SEP 9 1965

HELIOCENTRIC CONIC DISTANCE 668.977 EARTH TO MAR S

RL 147.95 LAL .00 LOL 52.67 VL 32.888 GAL -.99 AZL 87.91HCA 204.55 SMA 186.29 ECC .20650 INC 2.0850 V1 30.115

RP 221.70 LAP -.8T LOP 257.20 VP 22.019 GAP -4.71AZP 91.90 TAL 354.19 TAp 198.74 RCA 147.82 APO 224.76 V2 24.799

RC 265,639 GL 23.47 GP -2.06 ZAL 93.64 ZAp 98.37 ETS 179.21 ZAE 132.91ETE 179.54 ZAC 84.74 ETC 256.61 CLP 98.37

PLANETOCENTRIC CONIC

C3 9.025 VHL 3.004 DLA 34.48 RAL 158.33 RAD 6567.3 VEL 11.420 pTH 1.98 VHp 2.788 DpA 1.24 RAp 175.70 ECC 1.1485

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

69.46 9 44 16 3849.55 -28.29 160.07 16.74 69.42 10 48 25 5249.5 -30.83 151.76

110.34 14 49 46 2878.28 -28.28 87.54 16.73 69.40 15 37 45 2278.5 -50.82 79.25

69.46 9 44 16 3849.55 -28.29 160.07 16.74 69.42 10 48 25 5249.3 -30.83 151.76

110.54 14 49 46 2878.28 -28.28 87.54 16.75 69.40 15 57 45 2278.5 -30.82 79.23

69.46 9 44 16 3849.55 -28.29 160.07 16,74 69.42 10 48 25 5249.5 -50.83 151.76

110.54 14 49 46 2878.28 -28.28 87.54 16.73 69.40 15 57 45 2278.3 -50.82 79.23

DIFFERENTIAL CORRECTIONS MID-CouRSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5470 TRA .0426 TC3-3.6878 BAU .4469 SGT 2431.0 SCaR 432.6 SG3 3470.6 ST 1045.8 9R 316.1 SS 2366.6

RDE .1606 RRA .1119 RE3 -.3491FAU .62507 RRT .7301RRF .7817 RTF .9172 CRT .9750 CRS -.9650 CST -.8914

FDE 4.4983 FRA 6.7240 FC-59.9617 BSP 7854 SGB 2492.5 R25 .1484 RI5 .9199 LSA 2568.5 MSA 443.8 SSA 21.0

BOE .5701BRA .!197 8C5 3.7045 FSP 11980 SG1 2473.6 SG2 306.5 THA 7.80 EL1 1090.3 EL2 67.5 ALF !6.48

LAUNCH DATE NOV 15 1964 FLIGHT TIME 300.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC CONIC DISTANCE 673.016 EARTH TO MARS

RL 147.95 LAL .00 LOL 52.67 VL 52.886 GAL -1.02 AZL 87.95 HCA 205.65 SMA 186_25 ECC .20637 INC 2.0733 Vl 30.113

RP 221.52 LAp -.90 LOP 258.51 VP 22.063 GAP -4.94 AZP 91.87 TAL 354.05 TAp 199.71 RCA 147.82 APO 224.69 V2 24.841

RC 267.114 GL 23.36 GP -1.99 ZAL 93.89 ZAp 96.35 ET8 179.15 ZAE 130.66 ETE 179.43 ZAC 84.62 ETC 256.68 CLP 96.35

PLANETOCENTRIC CONIC

C3 9.002 VHL 3.000 DLA 54.28 RAL 138.55 RAD 6567.5 VEL 11.419 pTH 1.98 VHp 2.781DpA 1.69 RAp 174.90 ECC 1.1481

LNCH AZMTH LMCH TIME L-I TIME INJ LAT

69.83 9 47 22 3842.54 -28.15

110.17 14 48 27 2884.51 -28.13

69.83 9 47 22 3842.54 -28.15

110.17 14 48 27 2884.31 -28.13

69.83 9 47 22 3842.34 -28.15

110.17 14 48 27 2884.51 -28.13

DIFFERENTIAL CORRECTIONS

TDE .5825 TRA .1030 TC5-4.2104 BAU .5081

ROE .1628 RRA .1110 RC3 -.3155 FAU .62765

FOE 4.4282 FRA 6.8077 FC-60.3609 8SP 9058

BOE .6048 8RA .1514 BC3 4.2222 FSP 12035

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

159.45 16.86 69.58 10 51 24 3242.3 -30.66 151.14

87.96 16.85 69.56 15 36 52 2284.5 -30.65 79.66

159.45 16.86 69.58 10 51 24 5242.5 -30.66 151.14

87.96 16.85 69.56 15 56 32 2284.5 -30.65 79.66

159.45 16.86 69.58 10 51 24 5242.3 -30.66 151.14

87.96 16.83 69.56 15 36 32 2284.5 -50.65 79.66

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2770.8 SG_ 445.3 SG5 3489.5 ST 1117.1SR 320.3 SS 2341.6

RRT .7174 RRF .7519 RTF .9554 CRT .9829 CRS -.9605 CST -.9025

SGB 2806.3 R23 .1040 RI3 .9568 LSA 2575.9 MSA 445.0 SSA 21.9

SG1 2789.3 SG2 508.1 THA 6.66 ELI 1160.8 EL2 56.8 ALF 15.78

LAUNCH DATE NOV 13 1964 FLIGHT 11HE 302.00

HELIOCENTRIC CONIC DISTANCE 677.064

RL 147.93 LAL .00 LOL 52.67 VL 32.884 GAL -1.04 AZL 87.94 HCA 206.76 SMA

RP 220.94 LAp -.93 LOP 259.42 VP 22.107 GAp -5.15 AZp 91.84 TAL 353.90 TAp

RC 268.570 GL 25.26 GP -1.92 ZAL 94.17 ZAp 94.35 ETS 179.10 ZAE 128.41ETE

PLANETOCENTRIC CONIC

C3 8.983 VHL 2.997 DLA 34.07 RAL 158.81RAD 6367.3 VEL 11.418 PTH 1.98 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

70.21 9 30 42 3854.88 -27.99 158.80 17.01 69.74 10 54 57

109.79 14 47 10 2891.15 -27.98 88.42 17.01 69.72 15 35 21

70.21 9 30 42 5834.88 -27.99 158.80 17.01 69.74 10 54 57

lO9.79 14 47 10 2891.15 -27.98 88.42 17.01 69.72 13 55 21

110.00 15 9 39 2822.59 -29.52 83.68 17.62 71.93 15 56 42

110.00 14 27 25 2951.44 -26.48 92.46 16.35 67.54 15 16 35

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6171 TRA .1655 TC3-4.7352 BAU .5697 SGT 3097.5 SGR 439.4 SG5 3502.6

ROE .1650 RRA .1105 RC3 -.2851FAU .62935 RRT .6988 RRF .7204 RTF .9482

FDE 4.3427 FRA 6.8863 FC-60.6551 8SP 10277 SGB 3128.5 R23 .0715 R13 .9490

8DE .6388 8RA .1989 BC3 4.7437 FSp 12069 SG1 3112.8 SG2 312.7 THA 5.72

LAUNCH DATE NOV 15 1964 FLIGHT TIME 304.00

ARRIVAL DATE SEP 13 1965

207.87 SMA

353.74 TAp

126.16 ETE

EARTH TO MARS

186.22 ECC .20627 INC 2.0625 Vt 30.115

200.66 RCA 147181 APO 224.63 V2 24.883

179.35 2AC 84.50 ETC 256.76 CLP 94.33

2.778 DpA 2.13 RAp 174.10 ECC 1.1478

PO CST TIM INJ 2 LAT INJ 2 LONG

3254.9 -30.49 150.50

2291.1 -30.48 80.12

3254.9 -30.49 150.50

2291.1 -30.48 80.12

2222.6 -31.70 75.15

2351.4 -29.28 84.40

ORBIT DETERMINATION ACCURACY

ST 1188.3 SR 324.8 SS 2312.7

CRT .9886 CRS -.9555 CST -.9112

LSA 2581.8 MSA 446.8 SSA 22.7

ELI 1230.9 EL2 47.2 ALF 13.13

HELIOCENTRIC CONIC DISTANCE 681.121

RL 147.95 LAL .00 L04- 52.67 VL 32.885 GAL -1.07 AZL 87.95 HCA

RP 220.56 LAp -.96 LOP 260.55 VP 22.151 GAP -5.57 AZP 91.81TAL

RC 270.009 GL 23.15 GP -1.85 ZAL 94.48 ZAp 92.32 ETS 179.05 ZAE

PLANETOCENTRIC CONIC

C3 8.967 VHL 2.995 DLA 53.85 RAL 159.10 RAD 6§67.3 VEL 11.417 PTH 1.98 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

70.62 9 54 19 3827.01 -27.83 158.12 17.21 69.90 10 58 6

109.38 14 45 51 2898.36 -27.82 88.91 17.20 69.88 15 54 9

70.62 9 54 19 3827.01 -27.83 158.12 17.21 69.90 10 58 6

109.38 14 45 51 2898.36 -27.82 88.91 17.20 69.88 15 34 9

110.00 15 25 34 2777.04 -30.44 80.45 18.19 73.64 16 11 31

110.00 14 13 46 2996.32 -25.27 95.40 18.06 66.18 15 3 45

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6503 TRA ,2302 TC3-5.2699 8AU .6325 SGT 3433.8 SGR 434.5 SG3 3505,9

ROE .1673 RRA ,1097 RC3 -.2504 FAU .62874 RRT .6740 RRF .6869 RTF .9576

FOE 4.2473 FRA 6.9585 FC-60.7003 8SP 11519 SGB 3461.2 R23 .0484 R13 ;9580

BDE .6715 BRA .2550 BC3 5.2759 FSP 12052 SG1 5446.4 SG2 519.8 THA 4.92

ARRIVAL DATE SEP 15 1965

EARTH TO MARS

186.20 ECC .20620 INC 2.0525 vl 30.115

201.61RCA 147.80 Apo 224.59 V2 24.924

179.23 ZAC 84.37 ETC 256.84 CLP 92.32

2.778 DpA 2.56 RAp 173.31ECC 1.1476

PO CST TIM INJ 2 LAT INJ 2 LONG

3227.0 -30.31 149.83

2298.4 -30.30 80.63

3227.0 -30.31 149.83

2298.4 -30.30 80.63

2177.0 -32.38 71.77

2396.5 -28.27 87.50

ORBIT DETERMINATION ACCURACY

ST 1257.9 SR 329.0 SS 2281.7

CRT .9926 CRS -.9499 CST -.9182

LSA 2587.5 MSA 448.4 SSA 23.5

ELI 1299.7 EL2 38.7 ALF 14.57
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !o 1964)

LAUNCH DATE NOV 15 1964 FL|GHT T[ME 506.00 ARRIVAL DATE SEP 17 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 220.19 LAP -.99

RC 271,430 GL 23.06

PLANETOCENTRIC CONIC

C3 8,956 VHL 2,995

LNCH AZNTH LNCH TIME

71.05 9 58 17

108.95 14 44 28

71.05 9 58 17

108.95 14 44 28

110.00 15 37 31

110.00 14 4 25

DIFFERENTIAL CORRECTIONS

TOE .6854 TRA .3009

ROE .1708 RRA .1102

FDE 4.2643 FRA 7.1489

8OE .7064 6RA .5204

DISTANCE 685.182 EARTH 70 MARS

LOL 52.67 VL 32.881 GAL -1.10 AZL 87.96 HCA 208.99 SMA 186.17 ECC .20616 1NC 2.0452 vl 30.115

LOP 261.64 VP 22.195 GAp -5.58 AZP 91,79 TA L 353.56 TAp 202.55 RCA 147.79 APO 224.56 V2 24.965

GP -l.78 ZAL 94.82 ZAF 90.52 ETS 179.01 ZAE 123.93 ETE 179.18 ZAC 84.25 ETC 256.93 CLP 90.32

DLA 33.6] RAL 159.42 RAD 6567.3 VEL 11.417 PTH 1.98 VHp 2.782 DpA 2.98 RAp 172.55 ECC 1.1474

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3818.60 -27.66 157.39 17.44 70.07 11 1 55 3218.6 -30.12 149.11

2906.27 -27.65 89.46 17.44 70.05 15 ]2 55 2306.3 -30.11 81.18

5818.60 -27.66 157.39 17.44 70.07 11 1 55 ]218.6 -30.12 149.11

2906.27 -27.65 89.46 17.44 70.05 15 32 55 2306.3 -30.11 81.18

2744.01 -]1.05 78.07 18.67 74.92 16 23 15 2144.0 -32.80 69.29

3028.85 -24_36 97.48 13.93 65.25 14 54 53 2428.9 -27.49 89.71

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-5.7969 9AU .6945 8GT 3773.4 8GR 433.1SG3 3486.9 ST 1332.6 SR 335.7 SS 2306.9

RC] -.2141FAU .62122 RRT .6419 RRF .6546 RTF .9639 CRT .9952 CRS -.9460 CST -.9263

FC-60.0523 BSP 12850 8GB 3798.2 R23 .0405 R13 .9642 LSA 2847.6 MSA 447.2 SSA 24.2

BC3 5.8008 FSP 12277 8G1 5783.7 SG2 531.2 THA 4.25 EL1 137].9 EL2 31.8 ALF 14.08

LAUNCH DATE NOV 15 1964 FLIGHT TIME 308.00 ARRIVAL DATE SEP 19 1965

HELIOCENTRIC CONIC

RL 147.93 LAL .00

RP 219.81 LAp -1.02

RC 272.833 GL 22.96

PLANET(_ENTRIC CONIC

C5 8.948 VHL 2.991

LNCH AZMTM LNCH 71ME

71.51 10 2 27

108.49 14 43 4

71.51 10 2 27

108.49 14 43 4

110,00 15 47 46

110.00 13 56 56

DIFFERENTIAL CORRECTIONS

TOE .7142 TRA .5680

ROE .1725 RRA .1092

FDE 4.0651FRA 7,1303

6DE .7348 BRA ,3859

DISTANCE 689.257 EARTH TO MARS

LOL 52.67 VL 32.880 GAL -1.13 AZL 87.97 HCA 210.11 SMA 186.16 ECC .20615 INC 2.0344 vl 30.115

LOP 262.76 VP 22.240 GAp -5.78 AZP 91.76 TAL 353.37 TAp 203.48 RCA 147.78 Apo 224.54 V2 25.006

GP -1.72 ZAL 95.18 ZAP 88.54 ETS 178.97 Z/ME 121.70 ETE 179.13 ZAC 84.13 ETC 257.01CLP 88.54

DLA 33.40 RAL 139.77 RAD 6567.3 VEL 11.417 PTH 1.98 VHp 2.788 DpA 3.39 RAp 171.76 ECC 1.1473

L-] TIME INJ LAT ]NJ LONG ]NJ RT ASC INJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3809.86 -27.48 156.64 17.70 70.23 11 5 57 3209.9 -29.91 148.37

2914.67 -27.47 90.04 17.70 70.22 15 51 59 2314.7 -29.91 81.76

5809.86 -27.48 156.64 17.70 70.23 11 5 57 3209.9 -29.91 148.37

2914.67 -27.47 90.04 17.70 70.22 15 31 39 2314.7 -29.91 81.76

2716.40 -31.52 76.06 19.11 76.03 16 33 3 2116.4 -33.12 67.19

3056.12 -23.58 99.21 15.90 64.50 14 47 52 2456.1 -26.81 91.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC]-6.3325 BAU .7578 SGT 4115,4 SGR 429.4 SG3 3480.6 ST 1395.9 SR 339.0 85 2232.4

RC3 -.1861FAU .62181 RRT .6142 RRF .6172 RTF .9698 CRT .9966 CRS -.9378 CST -.9290

FC-60.1434 BSP 14052 SGIB 4137.8 R23 .0223 R13 .9699 LSA 2615.8 MSA 451.7 SSA 25.0

BE] 6.3352 FSP 12072 SGt 4123,9 SG2 338.2 THA 3.69 EL1 1436.2 EL2 27.1 ALF 15.61

LAUNCH DATE NOV 15 )964 FLIGHT TIME 310.00 ARRIVAL DATE 5EP 21 )965

HELIOCENTRIC CONIC

RL 147.95 LAL .00 LOL 52.67 VL

RP 219.44 LAP -1.05 LOP 263.89 VP

RC 274.220 GL 22.87 GP -1.66 ZAL

PLANETOCENTRIC CONIC

C3 8.944 VHL 2.981

LNCH AZNTM LNCH TIME

71.99 10 7 1

108,01 14 41 $2

71.99 10 7 1

108.01 14 41 32

110.00 15 57 13

110.00 13 50 31

DIFFERENTIAL CORRECTIONS

TOE .7410 TRA .4379 TC3-6.8674 BAU .821]

RDE .1748 RRA .1087 RC3 -.1567 FAU .61830

FOE 3.8981FRA 7.1488 FC-59.6508 BSP 15267

BDE .7613 BRA .4512 BC3 6.8692 FSP 11908

DISTANCE 69].]40 EARTH TO MARS

32.880 GAL -1.17 AZL 87.97 HCA 211.23 SMA 186.15 ECC .20616 INC 2.0261 V1 50.115

22.285 GAP -5.98 AZP 91.73 TAL ]53.16 TAp 204.39 RCA 147.77 APO 224.55 V2 25.047

95.57 ZAP 86.]7 ETS 178.94 ZAE 119.49 ETE 179.08 ZAC 84.01ETC 257.10 CLP 86,37

DLA 53.15 RAL 160.15 RAO 6567.3 VEL 11.416 pTH 1.98 VHp 2.?98 OpA 3.79 RAp 171.02 ECC 1.1472

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3800.]8 -27.29 155.84 18.00 70.40 11 10 22 3200.4 -29.71 147.57

2923.97 -27.28 90.68 17.99 70.39 15 50 16 2324.0 -29.70 82.41

3800.38 -27.29 155.84 18.00 70.40 11 10 22 ]200.4 -29,71 147.57

2923.97 -27.28 90.68 17.99 70.59 15 30 16 2324.0 -29.70 82.41

2691.63 -31.91 74.23 19.55 77.04 16 42 5 2091.6 -33.36 65.30

3080.72 -22.85 100.75 15.93 63.85 14 41 51 2480.7 -26o17 93.16

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4460.0 8GR 427.6 SG3 3461.3 ST 1456.4 SR ]43.1 S] 2175.9

RRT .5819 RRF .5795 RTF .9741 CRT .9970 CRS -.9294 CST -.9315

SGB 4480.4 R23 .0113 RI] .9741 LSA _601.0 MSA 455.2 SSA 25.8

861 4467.0 SG2 347.2 THA 3,21 EL1 1496.0 EL2 25.8 ALF 13.22

LAUNCH DATE NOV 15 1964 FLIGHT TIME 312.00 ARRIVAL DATE SEP 23 1965

EARTH TO MARS

186.14 ECC .20621 INC 2.0184 vl 30.115

205.30 RCA 147.76 APO 224.53 V2 25.088

179.04 ZAC 83.90 ETC 257.18 CLp 84.43

HELIC_ENTRIC CONIC DISTANCE 697.429

RL 147.95 LAL .DO LOt. 52.67 VL ]2.880 GAL -1.21AZL 87.98 HCA 212.36 SMA

RP 219.O7 LAP -1.08 LOP 265.02 VP 22.531 GAP -6.18 AZP 91.71 TAL 352.94 TAp

RC 275.589 GL 22.78 GP -1.61 ZAL 95.99 ZAP 84.43 ETS 178.91 ZAE 117.31ETE

PLANETOCENTRIC CONIC

C3 8.943 VHL 2.991DLA ]2.90 RAL 160.56 RAD 6567.] VEL 11.416 pTH 1.98 VHp 2.811DpA 4.17 RAp 170.30 ECC 1.1472

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

72.50 10 11 56 ]790.25 -27.09 154.98 18.]5 70.58 11 15 6

107.50 14 39 53 2934,07 -27.08 91.38 18.32 7D.56 13 28 47

72.50 10 11 56 3790.25 -27.09 154.98 18.33 70.58 11 15 6

107.50 14 39 55 2954.07 -27.08 91.38 18.]2 70.56 15 28 47

!10.00 16 6 11 2668.70 -32.23 72.53 20.00 78.00 16 50 59

110.00 13 44 49 3103.6] -22.15 102.16 16.01 63.27 14 56 ]3

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .7666 TRA .5112 TC3-7.3949 BAU .8843 SGT 4804.2 8GR 427.0 86] 3433.7

RDE .1772 RRA .1084 RE3 -.1277 FAU .61515 RRT .3485 RRF .5416 RTF .9774

FDE 3.7339 FRA 7.1740 FC-59 .]551 BSP 16495 SGB 4825.1 R23 .0031 R 1] .9774

BDE .7868 BRA .5226 BC3 7.3960 FSp 11772 SG1 4809,9 SG2 ]56.6 THA 2.81

PO CST TIM INJ Z LAT INJ 2 LONG

3190.] -29.48 146.72

2334.1 -29.48 83.12

3190.3 -29.48 146.72

2334.1 -29,48 83.12

2068.7 -33.57 6].54

250].6 -25.55 94.66

ORBIT DETERMINATION ACCURACY

ST 1515.7 SR 347.5 SS 2123.1

CRT .9965 CRS -.9202 CST -.9333

LSA 2591.2 MSA 459.2 SSA 26.4

ELI 1554.8 EL2 28.1ALF 12.87
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAI)NCH CATE NOV 15 1964 FLIGHT TIME 314.00

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 218.70 LAp -1.11

RC 2?6.940 GL 22.69

PLANETOCENTRIC CONIC

C3 8.946 VHL 2.991

LNCH AZMTH LNCH TIME

73.05 10 17 14

106.95 14 38 5

73.05 10 17 14

106,95 14 38 5

110.00 16 14 49

110.00 13 39 40

DIFFERENTIAL CORRECTIONS

TDE .7900 TRA .5869

RDE ,1798 RRA .1083

FOE 3.5724 FRA 7,2019

8DE .8102 BRA .5969

DISTANCE 701.527

LOL 52.67 VL 32.879 GAL -I.25 AZL 87.99 HCA 213.49 SHA

LOF 266.15 VF 22.376 GAp -6.38 AZP 91.68 TAL 352.70 TAp

GP -1.55 ZAL 96.44 ZAF 82,51ETS 178.89 ZAE 115.14 ETE

ARRIVAL DATE $EP 25 1965

EARTH TO MARS

186.14 ECC .20627 INC 2.0112 vl 30.115

206.19 RCA 147.75 APO 224.54 V2 25.128

179.00 ZAC 85.79 ETC 257.27 CLP 82.51

LAUNCH DATE NOV 15 1964

DLA 32.64 RAL 161.00 FAD 6567.3 VEL 11.417 PTH 1.98 VHp

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

3779.33 -26.98 154.05, 18.69 70.76 11 20 13

2945.14 -26.87 92.14 18.68 70.74 15 27 10

3779.53 -26.88 154.05 18.69 70.76 11 20 13

2943.14 -26.87 92.14 18.68 70.74 15 27 10

2647.06 -32.54 70.91 20.45 78.92 16 58 56

3125.40 -21.48 103.49 16.15 62.75 14 31 46

MID-COURSE ExECuTION ACCURACY

TC3-7.9158 BAU .9468 SGT 5147.4 SGR 427.6 8G3 3397.2

RC3 -.0989 FAU .60605 RRT .5136 RRF .5038 RTF .9801

FC-58.6461BSP 17722 SGB 5165.2 R23 -.0025 R13 .9801

BC3 7.9164 FSP 11622 SGt 5152.1SG2 366.5 THA 2.46

FLIGHT TIME 316.00

2.827 DpA 4.54 RAp 169.60 ECC 1.1472

PO CST TIM INJ 2 LAT INJ 2 LON;

3179.3 -29.23 145.81

2345.1 -29.24 83.90

3179.3 -29.25 145.81

2345.1 -29.24 83.90

2047.1 -33.73 61.87

2525.4 -24.95 96.07

ORBIT DETERMINATION ACCURACY

ST 1571.9 SR 352.2 SS 2073.5

CRT .9952 CRS -.9101CST -.9346

LSA 2584.4 MSA 463.1SSA 27.1

ELi 1610.5 EL2 33.3 ALF 12.58

ARRIVAL DATE SEP 27 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00 LOL 52.67 VL

RP 218.34 LAP -1.14 LOP 267.28 VP

RC 278.273 GL 22.60 GP -1.50 ZAL

PLANETOCENTRIC CONIC

C3 8.954 VHL 2.992

LNCH AZMTH LNCH TIME

73.64 10 22 58

106.36 14 36 5

73.64 10 22 58

106.36 14 36 5

110.00 16 23 16

110.00 13 34 57

DIFFERENTIAL CORRECTIONS

TDE .8100 TRA .664_ TC3-9.4326 BAU 1.0094

ROE .1824 RRA .1083 RC3 -.0711FAU .59795

FDE 3.3950 FRA 7.2177 FC-57.8166 BSP 18911

8DE .8303 BRA .6730 BC3 8.4329 FSP 11433

DISTANCE 705.632 EARTH TO MARS

32.880 GAL -1.29 AZL 88.00 HCA 214.63 SNA 186.15 ECC .20637 INC 2.0042 Vl 30.115

22.421 tap -6.57 AZP 91.65 TAL 352.45 TAp 207.08 RCA 147.73 APO 224.56 V2 25.168

96.92 ZAp 80.63 ET8 178.87 ZAE 113.00 ETE 178.98 ZAC 83.69 ETC 257.35 CLp 80.62

DLA 32.36 RAL 161.46 RAD 6567.3 VEL 11.417 pTH 1.98 VHp 2.845 DpA 4.89 RAp 168.93 ECC 1.1474

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3767,47 -26.66 153.06 19,08 70.94 11 25 45 3167.5 -29.01 144.83

2957.31 -26.65 92.99 19.08 70.92 15 25 22 2357.3 -29.00 84.76

3767.47 -26.66 153.06 19.08 70.94 11 25 45 3167.5 -29.01 144.83

2957.31 -26.65 92.99 19.08 70.92 15 25 22 2357.3 -29.00 84.76

2626.37 -32.80 69.35 20.93 79.80 17 7 2 2026.4 -33.86 60.27

3146.41 -20.82 104.77 16.32 62.25 14 27 23 2546.4 -24.36 97.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5490.0 SGR 429.0 9G3 3354.2 ST 1622.5 SR 356.9 SS 2018.6

RRT .4781RRF .4659 RTF .9822 CR_ .9931CRS -.9984 CST -.9350

SGB 5506.7 R23 -.0067 R13 .9821 LSA 2571.9 MSA 468.0 SSA 27.7

8G1 5493.8 SG2 376.5 THA 2.15 EL1 1660.8 EL2 40.8 ALF 12.33

LAUNCH DATE NOV 15 1964 FLIGHT TIME 318.00 ARRIVAL DATE SEP 29 1965

HELIOCENTRIC CONIC DISTANCE 709.745 EARTH TO MARS

RL 147.95 LAL .00 LOL 52.67 VL 32.880 GAL -1.54 AZL 88.00 HCA 215.77 SNA 186.16 ECC .20649 INC 1.9978 vl 30.115

RP 217.98 LAP -1.17 LOP 268.42 VP 22.467 tAP -6.75 AZP 91.62 TAL 352.19 TAp 207.95 RCA 147.72 APO 224.59 V2 25.208

RE 279.569 GL 22.50 GP -1,45 ZAL 97.42 ZAp 78.77 ETS 178.85 ZAE 110.89 ETE 178.95 ZAC 83.60 ETC 257.43 CLP 78.77

PLAHETOCENTRIC CONIC

C3 8.965 VHL 2.994 DLA 32.07 RAL 161.96 RAD 6567.3 VEL 11.417 pTH 1.98 VHp 2.867 DpA 5.23 RAp 168.29 ECC 1.1475

LhCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.27 10 29 7 3754.67 -26.42 151.99 19.50 71.13 11 31 42 3154.7 -28.75 143.77

105.73 14 33 52 2970.59 -26.42 93.91 19.50 71.12 15 23 22 2370.6 -28.74 85.69

74.27 10 29 7 3754.67 -26.42 151.99 19..50 71.13 11 31 42 3154.7 -28.75 143.77

105.73 14 33 52 2970.59 -26.42 93.91 19.50 71.12 15 23 22 2370.6 -28.74 85.69

110.00 16 31 35 2606.37 -33.04 67.84 21.42 80.67 17 15 2 2006.4 -33,97 58.72

110.00 13 30 34 3166.99 -20.16 106.00 16.54 61.79 14 23 21 2566.9 -23.77 98.71

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8280 TRA ,7454 TC3-8.9319 BAU 1.0705 SGT 5826.8 SGR 431.4 SG3 3304.2 ST 1670.7 SR 361.8 SS 1968.3

ROE .1851RRA .1084 RC3 -.0438 FAU .58843 RRT .4431RRF .4289 RTF .9840 CRT .9902 CRS -.8862 CST -.9355

FDE 5.2266 FRA 7.2267 FC-36.8244 8,_P 20118 SGB 5842.8 R23 -.0100 R13 .9840 LSA 2563.9 MSA 471.4 SSA 28.3

BDE .8484 BRA .7533 8C3 8.9320 F$P 11255 SGt 5830.0 SG2 386.5 THA 1.89 EL1 1708.7 EL2 49.4 ALF 12.11

LAUNCH DATE NOV 15 1964 FLIGHT TIME 320.00 ARRIVAL DATE OCT 1 1965

HELIC_CENTRIC CONIC DISTANCE 713.865 EARTH TO MARS

RL 147.95 LAL .00 LOL 52.67 VL 52.881GAL -1.38 AZL 88.01HCA 216.91 SMA 186.17 ECC .20664 INC 1.9916 vt 30.115

RP 217.62 LAp -1.20 LOP 269.56 VP 22.513 tap -6.93 AZP 91.59 TAL 351.90 TAp 208.81 RCA 147.70 APO 224.64 V2 25.248

RC 280.887 GL 22.41GP -1.40 ZAL 97.95 ZAp 76.95 ETS 178.83 ZAE 108.82 ETE 178.94 ZAC 83.51ETC 257.51CLP 76.94

PLANETOCENTRIC CONIC

C3 8.980 VHL 2.997 DLA 31.77 RAL 162.48 RAD 6567.3 VEL 11,418 PTH 1.98 VHp 2.891DpA 5.55 RAp 167.69 ECC 1.1478

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.96 10 35 49 3740.52 m26.19 150.82 19.96 71.32 11 38 10 3140.5 -28.48 142.62

105.04 14 31 19 2985.40 -26.17 94.94 19.95 71.31 15 21 4 2385.4 -28.47 86.74

74.96 10 35 49 3740.52 -26.18 150.82 19.96 71.32 11 38 10 3140.5 -28.48 142.62

105.04 14 31 19 2985.40 -26.17 94.94 19.95 71.31 15 21 4 2385.4 -28.47 86.74

110.00 16 _9 50 2586.92 -33.24 66.35 21.92 81.53 17 22 57 1986.9 -34.05 57.21

110.00 13 26 28 3186.99 -19.51 107.19 16.79 61.36 14 19 35 2587.0 -23.18 99.97

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .8431 TRA .9288 TC3-9.4216 BAU 1.1311 SGT 6161.0 $GR 434.5 SG3 3249.3 ST 1714.6 SR 366.7 SS 1914.1

ROE .1879 RRA .1083 RC3 -.0176 FAU .57809 RRT .4085 RRF .5926 RTF .9854 CRT .9864 CRS -.8717 CST -.9349

FDE 3.0447 FRA 7.2349 FC-53.7313 BSP 21294 SGB 6176.3 R23 -.0128 R13 .9854 LSA 2551.4 MSA 476.9 SSA 28.8

BDE .8638 BRA .8358 BC3 9.4217 FSP 11047 SGt 6163.6 SG2 396.5 THA 1.66 EL1 1752.4 EL2 58.9 ALF 11.93
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUNCH DATE NOV 15 1964 FLIGHT TIME 522.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRIC CONIC DISTANCE 717.993 EARTH TO MARS

RL 147.95 LAL .00 LOL 52.67 VL 32.882 GAL -1.44 AZL 88.01"HCA 218.06 SMA 186.19 ECC .20681 INC 1.9857 VI 30.115

RP 217.27 LAP -1.22 LOP 270.71 VP 22.558 GAP -7.11 AZp 91.56 TAL 351.61 TAp 209.67 RCA 147,68 ApO 224.89 V2 25.287

RC 282.167 GL _2,31GP -1.35 ZAL 98.51 ZAP 75.16 ETS 178.81 ZAE 106.77 ETE 178.92 ZAC 83.42 ETC 257.59 CLP 75.16

PLANETOCENTRIC CONIC

C3 9.000 VHL 3.000 OLA 31.46 RAL 163.03 RAO 6567.3 VEL 11.419 pTH 1.98 VHp 2.918 DpA 5.85 RAp 167.12 ECC 1.1481

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

75.70 10 43 5 3725.02 -25.92

104.30 14 28 25 3001.73 -25.91

75.70 10 43 5 3725.02 -25.92

104.30 14 28 25 3001.73 -25.91

110.00 16 48 3 2567.89 -33.42

110.00 13 22 58 3206.87 -18.86

DIFFERENTIAL CORRECTIONS

TOE .8548 TRA .9146 TC3-9.8980 _AU 1.1909

RDE .1908 RRA .1088 RC3 .0079 FAU .56665

FOE 2.8561 FRA 7.2351 FC-54.5087 BSP 22451

BDE .8758 BRA .9211BC5 9.8980 FSP 10825

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.95 LAL .00 LOL 52.67 VL 32.883 GAL

RP 216.91 LAP -1.25 LOP 271.86 VP 22.604 GAP

RC 283.431GL 22.22 GP -1.31 ZAL 99.10 ZAp

PLANETOCENTRIC CONIC

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

149.55 20.44 71.52 11 45 10 3125.0 -28.20 141.36

96.08 20.44 71.51 15 18 27 2401.7 -28.19 87.89

149.55 20.44 71.52 11 45 10 3125,0 -28.20 141.36

96.08 20.44 71.51 15 18 27 2401.7 -28.19 87.89

64.90 22.44 82.37 17 30 50 1967.9 -34.12 55.72

108.36 17.08 60.95 14 16 5 2606.9 -22.59 101.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8490.5 SGR 438.4 SG3 3188.3 ST 1753.3 SR 371.7 5s 1858.4

RRT .3745 RRF .3572 RTF .9866 CRT .9818 CR8 -.8552 CST -.9335

8G8 6505.3 R23 -.0148 R13 .9866 LSA 2536.1HSA 483.3 SSA 29.3

SGI 6492.6 SG2 406.4 THA 1.45 EL1 1791.0 EL2 69.2 ALF 11.77

FLIGHT TIME 324.00 ARRIVAL DATE OCT 5 1965

DISTANCE 722.128 EARTH TO MARS

-1.49 AZL 88.02 HCA 219.21SMA 186.21ECC .20701 INC 1.9801 vl 30.115

-7.29 AZP 91.53 TAL 351.30 TAp 210.51RCA 147.66 Apo 224.75 V2 25.327

73.41 ETS 178.80 ZAE 104.76 ETE 178.92 ZAC 83.35 ETC 257.66 CLP 73.41

VEL 11.420 pTN 1.98 VHp 2.948 DPA 6.15 RAp 166.58 ECC 1.1485
C3 9.024 VHL 3.004 DLA 31.13 RAL 16_.60 RAD 8567.3

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

76.50 10 51 2 3707.69 -25.85 148.14 20.95 71.73 11 52 50

103.50 14 25 2 3020.10 -25.64 97.37 20.95 71.71 15 15 22

76.50 10 51 Z 3707.69 -25.65 148.14 20.95 71.73 11 52 50

103.50 14 25 2 3020.10 -25.64 97.37 20.95 71.71 15 15 22

110.00 16 56 14 2549.19 -33.58 63.46 22.98 83.21 17 38 43

110.00 13 19 0 3226.60 -18.20 109.52 17.41 60.56 14 12 47

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8636 TRA 1.0057 TC-10.3565 BAU 1.2494 SGT 8813.9 SGR 442.9 SG3 3123.0

ROE .1938 RRA .1091RC5 .0325 FAU .55443 RRT .3417 RRF .3232 RTF .9876

FOE 2.6707 FRA 7.2273 FC-53.1915 8SP 23592 SG8 6828.3 R23 -.0165 R13 .9876

BOE .8851BRA 1.0096 BC310.3565 FSP 10585 SGI 6815.6 SG2 416.1THA 1.28

PO CST TIN INJ 2 LAT INJ 2 LONG

3107.7 -27.90 159.96

2420,1 -27.89 89.19

3107.7 -27.90 139.96

2420.1 -27.89 89.19

1949.2 -34.16 54.27

2626.6 -21.98 102.42

ORBIT DETERMINATION ACCURACY

ST 1788.3 SR 376.8 58 1804.6

CRT .9761CR8 -.8371 CST -.9321

LSA 2521.2 MSA 489.1 SSA 29.8

EL1 1825.8 EL2 80.2 ALF 11,64

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 216.57 LAP -1.28

RC 284.679 GL 22.12

PLANETOCENTRIC CONIC

C3 9.053 VHL 3,009

LNCH AZMTH LNCM TIME

77.38 10 59 44

102.62 14 21 5

77.38 I0 59 44

102.62 14 21 5

110,00 17 4 26

110.00 13 15 34

FLIGHT TIME 326.00 ARRIVAL DATE OCT 7 1965

LOL 52.67 VL 32.885 GAL

LOP 273.02 VP 22.649 GAP

GP -1.27 ZAL 99.71 ZAP

DISTANCE 726.270 EARTH TO MARS

-I,55 AZL 88.03 HCA 220.36 SMA 186,23 ECC .20724 INC 1.9747 vt 30.115

-7.46 AZP 91.50 TAL 350.97 TAp 211.34 RCA 147.64 Apo 224.82 v2 25.365

71.70 ET8 178.79 ZAE 102.79 ETE 178.91 ZAC 83.28 ETC 257.73 CLP 71.69

DLA 30.79 RAL 164.19 RAD 6567.3 VEL 11.421 pTH 1.98 VHp 2.980 DpA 6.39 RAP 166.09 ECC 1.1490

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3688.34 -25.36 146.59 21.50 71.94 12 1 12 3088.3 -27.59 138.47

3040.67 -25.35 98.81 21.49 71.92 15 11 46 2440,7 -27,58 90,65

3688.34 -25.36 146.59 21.50 71.94 12 1 12 3088.3 -27,59 138,42

3040.67 -25.35 98.81 21.49 71.92 15 11 46 2440.7 -27.58 90.65

2530.75 -53.72 62.04 23.54 84.04 17 46 37 1950.7 -34.18 52.83

3246.26 -17.54 110.66 1_.77 60.18 14 9 40 2646.3 -21.37 103.63

DIFFERENTIAL CORRECTIONS

TOE .8678 TRA 1.0943 TC-10.8051 8AU 1.3077

ROE .1968 RRA .I095 RC3 .0560 FAU .54189

FDE 2.4742 FRA 7.2076 FC-51.8228 BSP 24684

BDE .8898 BRA 1,0997 BC310.8053 FSP 10332

LAUNCH DATE NOV 15 1964

HELIO(ENTRIC CONIC

RL 147.95 LAL ,00 LOt. 52.67 VL

RP 216.22 LAp -1.31 LOP 274.17 VP

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7133.7 SGR 447.8 SG3 3054.6 ST 1816.1 SR 381.8 SS 1747.1

RRT .3095 RRF .2900 RTF .9885 CRT .9693 CRS -.8159 CST -.9296

SG8 7147.8 R23 -.0179 R13 .9884 LSA 2499.8 MSA 496.4 SSA 30.2

SOl 7135.1 SO2 425.7 THA 1.12 EL1 1853.6 EL2 92.O,ALF 11.55

FLIGHT TIME 328.00

DISTANCE 730.419

32.886 GAL -1.61 AZL 88.03 HCA

22.695 GAP -7.63 AZP 91.47 TAL

ARRIVAL DATE OCT 9 1965

EARTH TO MARS

221.52 SMA 186.26 ECC .20749 INC 1.9696 Vt 30.115

350.64 TAp 212.16 RCA 147.61 Apo 224.91 V2 25.404

RC 285.910 GL 22,01 GP -1.22 ZAL 100.35 ZAp 70.03 ETS 178.78 ZAE 100.85 ETE 178.91 ZAC 85,21ETC 257.79 CLP 70.02

PLANETOCENTRIC CONIC

C5 9.086 VHL 3.014 DLA 30.43 RAL 164.81RAD 6567.3 VEL 11.423 pTH 1.98 VHp 3.014 DpA 6.63 RAP 165.63 ECC 1.1495

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

78.36 11 9 21 3666.44 -25.07 144.84 22.07 72.15 12 10 27 5066.4 -27.27 136.68

101.64 14 16 25 3064.01 -25.06 100.45 22.06 72.14 15 7 29 2464.0 -27.26 92,30

78.36 11 9 21 3666.44 -25.07 144.84 22.07 72.15 12 10 27 3066.4 -27.27 136.68

101.64 14 16 25 3064.01 -25.06 100.45 22.06 72.14 15 7 29 2464.0 -27.26 92.50

110.00 17 12 39 2512.53 -33.84 60.63 24.11 84.86 17 54 32 1912.5 -34.18 51.40

110.00 13 12 17 3265.91 -16.87 111.79 18.16 59.82 14 6 43 2665.9 -20.75 104.81

CIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8699 TRA 1.1890 TC-11.2278 BAU 1.3639 SGT 7444.6 SGR 453.3 SG3 2981.5 ST 1842.2 SR 387.0 SS 1694.5

ROE .2000 RRA .1099RC5 .0788 FAU .52830 RRT .2792 RRF .2589 RTF .9892 CRT .9614 CRS -.7931 CST -.9271
LSA 2482.0 MSA 503.3 SSA 30.5

FDE 2.2872 FRA 7.1873 FC-50.3563 08P 25791 8GB 7458.4 RZ3 -.0190 R13 ,9892

ODE .8926 BRA 1,1941 8C311.2281FSP 10087 5G1 7445.7 SG2 435.2 THA .98 EL1 1879.6 EL2 104.4 ALF 11.45
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA_JNCH [*ATE NC_V 15 1964 FLIGHT TIIAE 350.5rJ ARRIVAL 0ATE OCT 11 1965

HELIOCENTRIC CrjANIC _ISTANCE 734.575 EARTH TO MARS

RL 1A?.g5 LAL .90 LOL 52.6? VL 32.888 GAL -1,67 AZL 88.04 HCA 222.68 SMA 186.29 ECC .20777 INC 1.9646 V1 30.115

RF 215.88 LAF -1.3_ LOP 275,34 VP 22.740 GAF -7.80 AZE gl.44 TAL 350.28 TAp 212.97 RCA 147.59 AFO 225.00 V2 25.442

RC 287.127 GL 21.91 GP -1.18 ZAL 101.01 ZAF 68.39 ETS 178.77 ZAE 98.96 ETE 178.91 ZAC 83.16 ETC 257.85 CLP 68.39

_L_N[TOCENTRIC CONIC

C3 9.125 VHL 3.021CLA 30.06 RAL 165.46 RAD 6567.3 VEL 11.424 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

?9.46 11 20 7 3641.17 -24.75 142.84 2?.66 72.38 12 20 48

100.54 14 10 47 3090.92 -24.74 102.35 22.66 72,36 15 2 18

?9.46 11 20 ? 3641.17 -24.75 142.84 22.66 72,38 12 20 48

100.54 14 10 47 3090.92 -24.7A 102.35 22.66 72.36 15 2 18

110.00 17 20 54 2494.47 -33.94 59.25 24.71 85.69 18 2 29

110.00 15 9 11 3285.61 -16.19 112.91 18.59 59.48 14 3 56

DIFFERENTIAL CCWRRECTIO#WS MID-CouRSE ExECuTION ACCURACY

TOE .8670 TRA 1.2857 TC-11.6375 BAU 1.4197 8GT 7750.7 $GR 459.1 SG3 2907.1

ROE .2032 RRA .1104 RC3 .1005 FAU .51473 RRT .2498 RRF .2285 RTF .9898

FOE 2.0885 FRA 7.1560 FC-48.8347 BSP 26830 8G8 7764.3 R25 -.0202 R15 .9898

BDF .8905 BRA 1.2904 SC311,6377 FSP 9811 801 7751.6 8G2 444.5 THA .85

1.98 VHF 3.051DpA 6.86 RAp 165.21 ECC 1.1502

_O CST TIM INJ 2 LAT INJ 2 LONG

3041.2 -26.93 134.70

2490.9 -26.92 94,22

3041.2 -26.93 154.70

2490.9 -26.92 94.22

1894.5 -34.17 49.99

2685.6 -20.13 106.00

ORBIT DETERMINATION ACCURACY

ST 1861,1 8R 392.2 SS 1638.1

CRT .9519 CRS -.7660 CST -.9234

LSA 2457.1MSA 512.2 SSA 30.8

EL1 1898.3 EL2 117.8 ALF 11.39

LAUNCH DATE NOV 15 1964 FLIGHT TIME 332.00 ARRIVAL DATE OCT 13 1965

HELIOCENTRIC CONIC DISTANCE 738.738

RL 147.95 LAL .00 L04_ 52.67 VL 32.890 GAL -1.73 AZL 88.04 HCA

RP 215.54 LAP -1.36 LOP 276.50 VP 22.785 GAP -7.96 A ZP 91.41 TAL

RC 288.329 GL 21.80 GP -1.15 ZAL 101.71 ZAp 66.80 ET8 178.76 ZAE

PLANETOCENTRIC CONIC

C3 9.169 VHL 3.028 DLA 29.68 RAL 166.12 RAO 6567.3 VEL 11.426 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ

60.73 !1 32 27 3611.22 -24.43 140.50 23.29 72.60 12 32 38

99.27 14 3 46 3122.74 -24.42 104.61 23.29 72.59 14 55 49

100.00 14 39 40 3007.98 -26.41 96.72 23.92 75.47 15 29 48

100.00 13 39 14 3201.21 -22.46 109.70 22.56 69.74 14 32 35

110.00 17 29 12 2476.56 -34.03 57.84 25.32 86.51 18 10 28

110.00 13 6 12 3305.39 -15.51 114.03 19.05 59.15 14 1 18

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .861_ TRA 1.3862 TC-12.0224 8AU 1.4738 SGT 8048,7 8GR 465.3 SG3 2829.8

ROE .2065 RRA .1109 RC_ .1212 FAU .50056 RRT .2221RRF .2002 RTF .9904

FOE 1.9001 FRA 7.1221 FC-47.2612 BSP 27874 SGB 8062.2 R23 -.0210 R13 .9904

BDE .8858 BRA 1.3906 BC312.0230 FSP 9539 SG1 8049.4 SG2 453.6 THA .74

EARTH TO MARS

223.85 SNA 186.33 ECC .20807 INC 1.9600 vl 30.115

349.92 TAp 213.76 RCA 147.56 Apo 225.10 V2 25.480

97.10 ETE 178.91 ZAC 83.11ETC 257.91CLP 66.80

1.98 VHP 3.091DpA 7.06 RAp 164.83 ECC 1.1509

AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3011.2 -26.58 132.38

2522.7 -26.57 96.48

2408.O -28.15 88.35

2601.2 -25.02 101.84

1876.6 -34.14 48.59

2705.4 -19.48 107.17

ORBIT DETERMINATION ACCURACY

ST 1877,4 8R 397.5 55 1586.8

CRT .9409 CRS -.7368 CST -.9198

LSA 2434.9 NSA 520.5 SSA 31.0

ELI 1914.5 EL2 132.0 ALF 11.32

LAUNCH DATE NOV 15 1964 FLIGHT TIME 334.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CONIC DISTANCE 742.904

RL 147.95 LAL .00 LOL 52.67 VL 32.892 GAL -1.80 AZL 88,04 HCA

RP 215.21 LAP -1.38 LOP 277.67 VP 22.830 GAP -8.12 AZP 91.38 TAL

RC 289.516 GL 21.68 GP m1.11 ZAL 102.43 zAp 65.25 ETS 178.75 ZAE

PLANETOCENTRIC CONIC

C3 9.219 VHL 3.036 DLA 29.28 RAL 166.81RAD 6567.3 VEL 11.428 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME

82.24 11 47 2 3574.35 -24.09 137.66 23.95 72.84 12 46 36

97.76 13 54 42 3161.71 -24.08 107.57 23.94 72.82 14 47 24

100.00 15 3 12 2942.21 -27.45 92.11 24.93 77.69 15 52 14

100.00 13 21 13 3269.09 -20.80 114.06 22.68 68.03 14 15 42

110.00 17 37 33 2458.72 -34.09 56.45 25.95 87.33 18 18 32

110.00 13 3 21 3325.34 -14.81 115.16 19.54 58.83 13 58 47

DIFFERENTIAL C,ORRECTIONS MID-COURSE EXECUTION ACCURACY

_DE .8680 IRA 1.5063 TC-12.3246 BAU 1.5191 SGT 8325.6 SGR 472.9 903 2741.8

RDE .2103 RRA .1119 RC3 .1427 FAU .48174 RRT .2008 RRF .1816 RTF .9907

FDE 1,8014 FRA 7.1728 FC-45.2387 BSp 29282 SG8 8339.0 R23 -.0183 R13 .9907

DOE .8932 8RA 1.5105 BC312.3254 FSp 9456 501 8326.1SG2 463.3 THA .66

EARTH TO MARS

225.02 SMA 186.37 ECC .20840 INC 1.9554 vl 30.115

549,55 TAp 214.55 RCA 147.53 APO 225.20 V2 25.517

95.28 ETE 178.91 ZAC 83.08 ETC 257.96 CLP 65.25

1.98 VHp 3.132 DpA 7.25 RAp 164.49 ECC 1.1517

PO CST TIM INJ 2 LAT INJ 2 LONG

2974.3 -26.21 129,55

2561.7 -26.20 99.27

2342.2 -28,87 83,59

2669.1 -23.59 106.38

1858.7 -34.09 47.20

2725.3 -18.83 108.35

ORBIT DETERMINATION ACCURACY

ST 1920.7 SR 403.5 SS 1575.6

CRT .9297 CRS -.7172 CST,-.9213

LSA 2461.8 MSA 522.7 SSA 31.3

ELI 1957.2 EL2 145.9 ALF 11.11

LAUNCH DATE NOV 15 1964 FLIGHT TIME 336.00 ARRIVAL DATE OCT 17 1965

HELIOCENTRIC CONIC DI STANCE 747.081

RL 147.95 LAL .00 LOt. 52.67 VL 32.895 GAL -1.87 AZL 88.05 HCA

RP 214.88 LAP -1.41 LOP 278.84 VP 22.875 GAP -8.28 AZp 91.35 TAL

RC 290.691 GL 21.56 GP -1.07 ZAL 103.17 ZAp 63.74 ETS 178.74 ZAE

PLANETOCENTRIC CONIC

C3 9.275 VHL 3.045 DLA 28.86 RAL 167.52 RAD 6567.3 VEL 11.431PTH 1.98 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

84.18 12 5 21 3525.62 -23.73 133.95 24.63 73.08 13 4 6

95.82 13 42 1 3212.78 -23.72 111.02 24.62 73.06 14 35 34

100.00 15 20 53 2895.12 -28.09 88.75 25.82 79.34 16 9 8

100.00 13 9 10 3318.52 -19.51 117.16 22.97 66.89 14 4 28

110.00 17 45 54 2441.05 -34.14 55.07 28.59 88.14 18 26 35

110.00 13 0 38 3345.36 -14.10 116.28 20.06 58.53 13 56 23

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TDE .8483 TRA 1.6059 1C-12.6934 BAU 1.5741 SGT 8615.3 8GR 479.0 SG3 2664.7

RDE .2137 RRA .1123 RC3 .1609 FAU .46890 RRT .1736 RRF m152A RTF .9911

FDE 1.5752 FRA 7.0863 FC-43.7679 BSP 30095 SGB 8628.8 R23 -.0204 R13 .9911

8DE .8748 8RA 1.6098 BC312.6944 FSP 9092 901 8615.7 SG2 471.7 THA .55

EARTH TO MARS

226.19 SMA 186.41ECC .20876 INC 1.9511 vl 30.115

349.14 TAp 215.33 RCA 147.49 APO 225.32 V2 25.554

93.50 ETE 178.92 ZAC 83.04 ETC 258.00 CLP 63.74

3.175 DpA 7.41 RAp 164.19 ECC 1.1526

PO CST TIM INJ 2 LAT INJ 2 LONG

2925.6 -25.83 125.86

2612.8 -25.82 102.93

2295.1 -29.28 80.15

2718.5 -22,47 109.62

1841.0 -34.02 45.83

2745,4 -18.16 109.52

ORBIT DETERMINATION ACCURACY

ST 1916.2 SR 408.5 $5 1509.6

CRT .9145 CRS -.6761 CST -.9144

LSA 2414.5 Msa 535.6 SSA 31.4

EL1 1952.5 EL2 162.2 ALF 11.11
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

L At)NCH &ATE NCtV 15 I964

HE L I('JCENTR [ C CCWN IC

RL 147.95 LAL .§O LOL

RF 214.56 LAP -1.43 LOP 280.02 VP 22.920 GAP -8,43 AZF 91.32 TAL 348.73 TAR 216.09 RCA 147.46 VZ 25.590

RC 291.851 GL 21.44 GF -1.04 ZAL 103.93 ZAF 62.27 ETS 178.73 ZAE 91.76 ETE 178.93 ZAC 83.02 CLP 62.27

FLANETOCENTRIC CONIC

C3 9.337 VHL 3.056 CLA 28.43 RAL 168.25 RAD 6567.3 VEL 11.434 PTH 1.98 VHP 3.221DpA 7.56 RAp 163.93 ECC 1.1537

LNCM AZMTH LNCH TIME L-I TIME IN3 LAT [NJ LOING INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

87.33 12 34 18 3442.73 -23.37 127.75 25.33 73.32 13 31 40 2842.7 -25.43 119.67

92.67 13 18 52 3298.28 -23.36 117.17 25.33 73.31 14 13 50 2698.3 -25.42 109.10

100.00 15 36 15 2835.63 -28.56 8§,91 26.66 80,77 16 23 51 2255.6 -29.54 77.24

100.00 12 59 35 3360.61 -18.36 119.76 23.35 65.99 13 55 36 2760.6 -21.45 112.33

110.00 17 34 19 2423.46 -34.17 53.70 27.25 88.95 18 34 42 1823.5 -33.94 44.46

110.00 12 58 1 3365.35 -13.38 117.40 20.61 58.25 13 54 7 2765.3 -17.48 110.69

FLIGHT TIME 358.00 ARRIVAL DATE OCT 19 1965

DISTANCE 751.264 EARTH TO MARS

52.67 VL 32.898 GAL -1.94 AZL 88.05 HCA 227.36 SMA 186.45 ECC .20915 INC 1.9469 vl 30.115

APO 225.43

ETC 258.04

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY O_81T DETERMINATION ACCURACY

TDE .8272 TRA 1.7120 TC-13.0278 OAU 1.6264 SGT 8895.0 SGR 485.5 SG3 2585.7 ST 1913.7 SR 413.6 SS 1454.1

ROE .2172 RRA .11_9 RC3 .1785 FAU .43§22 RRT .1486 RRF .1239 RTF .9915 CRT .8970 CRS -.6317 CST -.9075

FDE 1.3670 FRA 7.0142 FC-42.Z081BSP 30964 SGB 8908.2 R23 -.0221 R13 .9915 LS4 2376.0 MSA 548.8 SSA 31.5

BDE .8552 BRA 1.7157 BE313.0291FSP 8769 SG1 8893.3 SG2 480.1 THA .47 EL1 1949.6 ELZ 179.3 ALP 11.07

LAUNCH DATE NOV 15 1964 FLIGHT TIME 340.00 ARRIVAL DATE OCT 21 1g65

HELIOCENTRIC CONIC DISTANCE 755.453 EARTH TO MAR S

RL 147.95 LAL .DO LOL 52.67 VL 32.900 GAL -2.02 AZL 88.08 HCA 228.54 SMA 186.50 ECC .20956 INC 1.9428 vl 30.115

RP 214.24 LAP -1.46 LOP 281.20 VP 22.964 GAP -8.39 A ZP 91.29 TAL 348.30 TAp 216.84 RCA 147.42 Apo 225.59 V2 25.626

RC 292.998 GL 21.31GP -1.01 ZAL 104.73 ZAp 60.84 ETS 178.72 ZAE 90.06 ETE 178.93 ZAC 83.00 ETC 258.07 CLP 60.84

PLANETOCENTRIC CONIC

C3 9.406 VML 3.067 OLA 27.99 RAL 168,99 RAD 6367.3 VEL 11.437 PTH 1.98 VMP 3,2690pa 7.69 RAp 169.71ECC 1.1548

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 37 29 3248.74 -25.39 114.14 26.76 77.02 14 31 38 2648.7 -26.93 105.81

90.00 12 21 38 3495.14 -20.61 130.60 25.23 70.14 13 19 53 2895.1 -23.15 122.83

100.00 15 50 18 2820.54 -28.91 83.36 27.49 82.06 16 37 19 2220.5 -29.71 74.65

100.00 12 51 29 3398.57 -17.29 122.07 23.79 65.23 13 48 8 2798.6 -20.49 114.74

110.00 18 2 47 2405.94 -34.18 52.33 27.93 89.76 18 42 52 1805.9 -33.84 43.10

110.00 12 55 31 3385.94 -12.65 118.52 21.19 57.97 13 51 57 2785.9 -16.79 111.86

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .8031 TRA 1.8221 TC-13.3384 8AU 1.6775 SGT 9167.8 SGR 492.2 SG3 2506.9 ST 1910.1SR 418.9 SS 1407.2

ROE .2209 RRA .1135 RC3 .1952 FAU .44139 RRT .1252 RRF .1017 RTF .9919 CRT .8767 CRS -.5850 CST -.9012

FOE 1.1763 FRA 6.9481 FC-40.6256 BSP 31815 SGB 9181.0 R23 -.0231 R13 .9918 LSA 2342.7 MSA 561.0 SSA 31.5

8DE .8529 ORA 1.8256 BC313.3399 FSP 8461 SG1 9168.0 SG2 488.3 THA .39 EL1 1945.4 EL2 197.8 ALF 11.00

LAUNCH DATE NOV 15 196A

HELIOCENTRIC CONIC

RL 147.95 LAL .DO LOL 52.67 VL 32.905 GAL

RP 213.93 LAP -1.48 LOP 282.38 VP 23.008 GAp -8.74 AZP 91.25 TAL 347.86 TAp 217.59 RCA 147.38 Apo 225.75

RE 294.131 GL 21.18 GP -.98 ZAL 105.54 ZAp 59.45 ETS 178.71 ZAE 88.40 ETE 178,94 ZAC 82.99 ETC 258.10

PLANETOCENTRIC CONIC

C3 9.482 VHL 3.079 DLA 27.53 RAL 169.76 RAO 6567.3 VEL 11.440 pTH 1.98 VHp 3.318 OpA 7.80 RAP 163.54

LNCM AZMTH LNCH TIME L-I TIME INJ LAT

90.00 14 1 16 3182.42 -26.32

90.00 12 3 57 5564.61 -18.94

100.00 16 3 30 2788.38 -29.19

100.00 12 44 24 3433.88 -16.27

110.00 18 11 17 2388.49 -34.18

110.00 12 53 6 3406.53 -11.90

DIFFERENTIAL CORRECTIONS

TOE .7768 TRA 1,9375 TC-15.6169 BAU 1.7264

ROE .2247 RRA .1141 RE3 .2112 FAU .42692

FOE .9937 FRA 6.8830 FC-38.9794 BSP 32684

6DE .8087 8RA 1.9409 BC313.6185 FSP 8169

INJ LONG

109.51

135.01

81.01

124.20

50.97

119.65

FLIGHT TIME 342.00 ARRIVAL DATE OCT 23 1965

OISTANCE 759.647 EARTH TO MARS

-2.10 AZL 88.06 HCA 229.75 SMA 186.55 ECC .21000 INC 1,9389 vl 30.115

V2 25.662

CLP 59.45

ECC 1.1560

INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

27.81 79.16 14 54 18 2582.4 -27.55 101.06

25.50 68.55 13 3 21 2964.6 -21.69 127.41

28.31 83.27 16 49 58 2188.4 -29.82 72.26

24.28 64.57 13 41 38 2833.9 -19.56 116.95

28.63 90.57 18 51 5 1788.5 -33.72 41.75

21.80 57.72 13 49 53 2806.5 -16.08 113.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9430.9 SGR 499.1 SG3 2425.8 ST 1907.9 6R 424.3 SS 1366.2

RRT .1035 RRF .0791RTF .9921 CRT .8537 CRS -.5349 CST -.8951

SGB 9444.1 R23 -.0239 R13 .9921 LSA 2314.4 NSA 573.7 SSA 31.4

SGI 9431.1 SG2 496.4 THA .31 EL1 1942.4 EL2 217.1 ALF 10.89

FLIGHT TIME 344.00 ARRIVAL DATE OCT 25 1965

DISTANCE 763.847 EARTH TO MARS

-2.18 AZL 88.06 HCA 230.91SMA 186.61ECC .21047 INC 1.9350 vl 30.115

-8.88 AZP 91.22 TAL 347.40 TAp 218.32 RCA 147.33 Apo 225.89 V2 25.697

58.10 ETS 178.71 ZAE 86.77 ETE 178.95 ZAC 82.99 ETC 258.13 CLP 58.10

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.95 LAL ,00 LOL 52.67 VL 32.907 GAL

RP 213.62 LAP -1.50 LOP 283.57 Vp 23.051 GAP

RE 295.251 GL 21.04 GP -.95 ZAL 106.38 ZAp

PLANET(_ENTRIC CONIC

C3 9.565 VHL 3,093 DLA 27.05 RAL 170.54 RAD 6567.3 VEL 11.444 PTH 1.99 VHp 3.370 DpA 7.89 RAP 163.40 ECC 1.1574

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

105.99 28.77 80.8] 15 12 8 2532.8 -27.90 97.47

138.31 25.91 67.44 12 51 49 3017.7 -20.49 130.84

78.81 29.15 84.41 17 2 4 2158.3 -29.88 70.03

126.20 24.82 63.99 13 35 49 2867.4 -18.66 119.03

49.61 29.34 91.37 18 59 21 1771.1 -33.59 40.41

120.78 22.44 57.47 13 47 54 2827.4 -15.35 114.21

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 9687.0 SGR 506.1 SG3 2345.0 ST 1903.9 8R 429.7 Ss 1330.0

RRT .0828 RRF .0578 RTF .9924 CRT .8270 CRS -.4809 CST -.8891

SG8 9700.2 R23 -.0246 R13 .9924 LSA 2287.6 MSA 586.6 SSA 31.3

SGI 9687.1 SG2 504.4 THA .25 ELI 1937.2 EL2 237.4 ALF 10.74

LNCN AZMTH LNCH TIME L-I TIME INJ LAT

90.00 14 19 55 3132.80 -26.91

90.00 11 51 51 3617.66 -17.59

100.00 16 16 5 2758.32 -29.41

100.00 12 38 2 3467.38 -15.28

110.00 18 19 50 2371.11 -34.16

110.00 12 50 47 3427.35 -11.14

DIFFERENTIAL CORRECTIONS

TDE .7463 TRA 2.0566 TC-13.8716 OAU 1.7742

RDE .2287 RRA .1148 RC3 .2264 FAU .41252

FDE .8182 FRA 6.8160 FC-37.3355 8SP 33530

BDE .7805 8RA 2,0598 6C313.8735 FSP 7885
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. |. 1964)

LA')NCH C ATE NOV 15 1964

HEL|OCENTRIC CC,)N[C

RL 141.95 LAL .00

RP 213.31 LAP -1.52

RC 296.356 GL 20.89

_LANETOCENTR[C CONIC

C3 9.65? VHL 3.108

LNCH AZNTH LNCH TIME

90.00 14 36 16

gD.DO 11 41 32

100.00 16 28 14

1DO.D0 12 32 15

110.00 18 28 25

110.00 12 48 33

FLIGHT TItlE 346.00 ARRIVAL DATE OCT 27 1965

DISTANCE 768.052 EARTH TO MAR5

LOL 52.67 VL 32.910 GAL -2.27 AZL 88.07 HCA 232.10 SMA 186.67 ECC .21097 INC 1.9314 vl 30.115

LOP 284.76 VP 23.094 GAP -9.03 AZP gl.lg TAL 546.93 TAR 219.04 RCA 147.28 Apo Z26.05 v2 25.731

GP -.92 ZAL 107.24 ZAp 56.79 ETS 178.70 ZAE 85.18 ETE 178.97 ZAC 83.00 ETC 258.14 CLP 56.79

ELA 26.56 RAL 171.34 RAD 6567.3 VEL 11.448 pTH 1.99 VHp 3.425 DpA 7.96 RAp 163.29 ECC 1.1589

L-I TIME INJ LAT INJ LOnG |NJ RT ASC INJ AZMTH IN3 TIME PO CST TIM INJ 2 LAT INJ Z LONG

3090,82 -27.33 102.99 29.69 82.28 15 27 47 2490.8 -28.11 94.42

3663.38 -16.37 141.12 26.40 66.57 12 42 35 3063.4 -19.40 133.75

2729.87 -29.58 76.71 29.96 85.50 17 13 44 2129.9 -29.89 67.92

3499.57 -14.31 128.09 25.41 63.47 13 30 55 2899.6 -17.76 121.00

2353.80 -34.12 48.26 30,07 92.17 19 7 39 1753.8 -33.45 39.08

3448.40 -10.37 121.92 23.11 57.24 13 46 2 2848.4 -14.61 115.59

_IFFERENTiAL CCRRECTIOflS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TCE .7157 TRA 2.1815 TC-14.0949 8AU 1.8200 SGT 9934.4 SGR 513.1 SG3 2264.3 ST 1902.8 SR 435.2 SS 1300.9

RDE .2328 RRA .1155 RC3 .2407 FAU .39791 RRT .0637 RRF .0384 RTF .9925 CRT .7971CRS -.A253 CST -.8841

FDE .6554 FRA 6.7541 FC-35.6725 BSP 34393 SGB 9947.7 R23 -.0251 R13 .9925 LSA 2267.7 MSA 599,0 SSA 31.2

BDE .7507 BRA 2.1846 BC314.0969 FSP 7615 SG1 9934.5 SGZ 512.1 THA .19 ELt 1934.8 EL2 258.4 ALF 10.52

LAUNCH DATE NOV 15 1964 FLIGHT TIME 348.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC DISTANCE 772.263

RL 147.95 LAL .00 LOL 52.67 VL 32.913 GAL -2.35 AZL 88.07 HCA 233.30 SMA

RP 213.01 LAp -1.55 LOP 285.95 VP 23.137 GAp -9.17 AZp 91.15 TAL 346.45 TAp

RC 297.448 GL 20.74 GP -.89 ZAL 108.13 ZAp 55.32 ETS 178.69 ZAE 83.63 ETE

PLANETOCENTRiC CONIC

C3 9.757 VHL 3,124 DLA 26,06 RAL 172.15 RAD 6567.4 VEL 11,452 pTH 1,99 VHp

LNCH AZMTH LNCH TIME L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 14 51 14 3053.42 -27.64 100.30 30.59 83.60 15 42 8

90.00 11 33 2 3704.85 -15.23 143.63 26.96 65.84 12 34 47

1OO.OO 18 40 1 2702.70 -29.71 74.70 3_.79 86.56 17 25 4

100.00 12 26 56 3530.80 -13.36 129.92 26.03 63.01 13 25 47

110.00 18 37 3 2336.56 -34.07 46.91 30.82 92.96 19 15 59

110.00 12 46 24 3489.70 -9.38 123.07 23.81 57.03 13 44 14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6765 TRA 2.3094 TC-14.2971BAU 1.8652 SGT10175.9 $6R 520.2 SG3 2184.7

RDE .2371RRA .1162 RC3 .2542 FAU .38361 RRT .0453 RRF .0196 RTF .9927

FDE .4966 FRA 6.6862 FC-34.0389 9SP 35200 SG810189.2 R23 -.0255 R13 .9927

BDE .7169 8RA 2.3123 8C314.2994 FSp 7341 9011017§.9 SG2 519.6 THA .13

EARTH TO MARS

186.73 ECC .21151 INC 1.9278 vl 30.115

219.75 RCA 147.23 APO 226.22 V2 25.765

178.98 ZAC 83.01ETC 258.15 CLP 55.51

3.478 DpA 8.02 RAp 163.23 ECC 1.1606

PO CST TIM INJ 2 LAT INJ 2 LONG

2453.4 -28.24 91.69

3104.8 -18.37 138.36

2102.7 -29.87 63.90

2930.8 -16.87 122.89

1736.6 -33.28 37.76

2869.7 -13.86 118.58

ORBIT DETERMINATION ACCURACY

ST 1900.8 SR 440.7 SS 1275.3

CRT .7629 CRS -.3660 CST -.8796

LSA 2249.1MSA 611.5 SSA 31.0

ELi 1930.9 EL2 280.4 ALF 10.25

LAUNCH DATE NOV 15 1964 FLIGHT TIME 350.00

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 212.72 LAp -1.57

RE 298.526 GL 20.58

PLANETOCENTRIC CONIC

C3 9.865 VHL 3.141

LNCH AZMTH LNCH TIME

90,00 15 5 17

90.00 11 25 34

100.00 16 51 33

100.00 12 22 0

110.00 18 45 42

110.00 12 44 20

ARRIVAL DATE OCT 31 1965

DISTANCE 776.478 EARTH TO MARS

LOL 52.67 VL 32.917 GAL -2.44 AZL 88.08 HCA 234.49 SMA 186.79 ECC .21207 INC 1.9243 vl 30.115

LOP 287.15 VP 23.179 GAp -9.32 AZP 91.12 TAL 345.95 TAp 220.44 RCA 147.18 Apo 226.40 V2 25.798

GP -.86 ZAL 109.04 ZAp 54.28 ETS 178.68 ZAE 82.11ETE 178.99 ZAC 83.03 ETC 258.16 CLP 54.28

DLA 25.54 RAL 172.97 RAO 6567.4 VEL 11.457 PTH 1.99 VHp 3.535 DpA 8.06 RAp 163.20 EEC 1.1824

L-I TIME INJ LAX INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3019.14 -27.88 97.82 31.49 84.82 15 55 37 2419.1 -28.30 89.18

3743.52 -14.14 145.94 27.56 65.21 12 27 58 3143.5 -17.37 138.75

2676.57 -29.80 72.76 31.64 87.57 17 36 9 2076.6 -29.82 63.96

3561.32 -12.41 131.69 26.69 62.58 13 21 21 2961.3 -15.98 124.72

2319.41 -34.00 45.58 31.58 93.75 19 24 21 1719.4 -33.11 36.45

3491.25 -8.78 124.23 24.53 56.83 13 42 31 2891.2 -13.09 117.78

DIFFERENTIAL CORRECTIONS

TOE .6360 TRA 2.4419 TC-14.4713 8AU 1.9090

ROE .2415 RRA .1168 RC3 .266T FAU .36948

FOE .5452 FRA 6.6187 FC-32.4230 BSP 36014

BEE .6803 BRA 2.4447 8C314.4737 FSp 7082

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10409.5 SCA_ 527.1 SG3 2106.1 ST 1901.0 SR 446.2 SS 1254.6

RRT .0280 RRF .0018 RTF .9928 CRT .7246 CRS -.3048 CST -.8760

50J810422.8 R23 -.0260 R13 .9928 LSA 2235.4 MSA 623.8 SSA 30.7

S6110409.5 SG2 526.9 THA .08 EL1 1929.0 EL2 303.0 ALF 9.90

LAUNCH DATE NOV 15 1964 FLIGHT TIME 352.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 212.43 LAp -1.59

RC 299.592 GL 20.42

PLANETOCENTRIC CONIC

C3 9.984 VHL 3.160

LNCH AZMTH LNCH TIME

90.00 15 18 42

90.00 11 18 52

100.00 17 2 51

100.00 12 17 24

110.00 18 54 24

110.00 12 42 21

DISTANCE 780.696 EARTH TO MARS

LOL 52.67 VL 32.921GAL -2.54 AZL 88.08 HCA 235.69 SMA 186.85 ECC .21266 INC 1.9209 vl 30.115

LOP 288.35 VP 23.221 GAp -9.46 AZP 91.08 TAL 345.44 TAp 221.13 RCA 147.12 APO 226.59 V2 25.831

GP -.84 ZAL 109.96 ZAp 53.08 ETS 178.67 ZAE 80.63 ETE 179.00 ZAC 83.05 ETC 258.16 CLp 53.08

DIFFERENTIAL CORRECTIONS

TEE .6057 TRA 2.5936 TC-14.5659 BAU 1.9445

ROE .2461RRA .1175 RC3 .2788 FAU .35332

FEE .2426 FRA 6.5864 FC-30.6379 8SP 37147

BEE .6538 BRA 2.5963 BC314.5686 FSP 6915

DLA 25.00 RAL 175.81RAD 6567.4 VEL 11.462 PTH 1.99 VHp 3.593 EpA 8.08 RAp 163.22 ECC 1.1643

L-I TIME INJ LAT INJ LOING |NJ RT ASC |NJ A Z94TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2987.11 -28.05 95.49 32.39 85.97 16 8 29 2387.1 -28.32 86.84

3780.28 -13.08 148.12 28.21 64.66 12 21 53 3180.3 -16.59 141.01

2651.29 -29.86 70.88 32.49 88.56 17 47 3 2051.3 -29.74 62.08

3591.33 -11.46 133.41 27.38 62.20 13 17 15 2991.3 -15.09 126.50

2302.32 -33.92 44.25 32.36 94.53 19 32 46 1702.3 -32.92 35.16

3513.07 -7.96 125.39 25.29 56.65 13 40 54 2913.1 -12.30 118.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10823.7 SGR 534.3 SG3 2023.9 ST 1925.1 SR 451.8 SS 1248.0

RRT .0156 RRF -.0093 RTF .9929 CRT .6880 CRS -.2599 CST -.8784

5G810637.1 R23 -.0248 R13 .9929 LSA 2251.9 MSA 629.3 SSA 30.5

SGl10623.7 SG2 534.2 THA .05 EL1 1950.8 EL2 323.6 ALF 9.43
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAJ}NCH F_AT[ NO'@ 15 1964 FLIGHT TIME 354.00 ARRIVAL &ATE NOV A 1965

HELIOCENTRIC CCjNIC DISTANCE 784.924

RL 147.95 LAL .00 LOL 52.67 VL 32.925 GAL -2.64 AZL 88.08 HCA

R_ 212.15 LAF -I,61 LOP 289.55 VF 23.26} GAF -9.E0 AZF 91.05 TAL

RC 500,645 GL 20.25 GP -.81 /AL 110.91 ZAF 51.92 ET9 178.66 ZAE

_LANETOCENTRIC CONIC

(5 10.112 VHL ).180 DLA 24.45 RAL 174.66 RAO 6567.4 VEL 11.467 pTH

LNCM AIMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 51 34 2956.94 -28.18 93.29 55.29 87.07 16 20 51

90.00 11 12 A7 5815.54 -12.04 150.19 28.90 64.18 12 16 22

100.00 17 13 57 2626.85 -29,89 69.0? 53.35 89.51 17 57 4A

100.00 12 13 5 3620.88 -10.52 135.10 28.11 61.86 13 13 26

110.00 19 5 6 2285.36 -35.82 42.94 33.16 95.31 19 41 11

110.00 12 40 25 3535.11 -7.14 126.56 26.07 56.48 15 59 21

DIFFERENTIAL CCRRECTION5 HID-COURSE EXECUTION ACCURACY

TDE .5428 TRA 2.7193 TC-14.7452 BAU 1.9937 SGT10856.7 SGR 540.9 SG3 1952.1

ROE .2507 RRA .1180 RC3 .2893 FAU .34182 RRT -.0045 RRF -.0314 RTF .9930

FDE .0599 FRA 6,4711 FC-29.2653 BSP 37554 SG810870.1 RE3 .0269 R13 -.9950

BOE .5979 BRA 2.7218 BC514.7480 FSP 6573 S0110856.7 SG2 540.8 THA 179.99

EARTH TO MARS

236.90 SMA 186.92 ECC .21328 INC 1.9176 vl 3D.115

344.91 TAp 221.80 RCA 147.05 APO 226.79 V? 25.863

79.19 ETE 179.02 ZAC 85.08 ETC 258.16 CLP 51.91

1.99 VHF 3.653 DpA 8.09 RAp 165.26 ECC 1.1664

PO CST TIM INJ 2 LAT INJ 2 LONG

2356.9 -28.29 84.63

3215.5 -15.42 143.14

2026.8 -29.64 60.27

5020.9 -14.20 128.24

1685.4 -52.71 33.88

2935.1 -11.50 120.18

ORBIT DETERMINATION ACCURACY

ST 1908.7 SR 457.2 SS 1ZZ6.Z

CRT .6342 CR5 -.1773 CST -.8723

LSA 2221.8 MSA 646.7 SSA 30.1

EL1 1931.4 EL2 349.3 ALF 8.93

LAUNCH DATE NOV 15 1964 FLIGHT TIME 356.00 ARRIVAL DATE NOV 6 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 211.87 LAp -1.63

RC 301.687 GL 20.07

PLANETOCENTRIC CONIC

C3 10.231 9HL 5.202

LNCH AZNTH LNCH TIHE

90.00 15 4a 5

90.00 11 7 10

100.OO 17 24 54

100.00 12 9 0

110.00 19 11 50

110.00 12 38 34

DIFFERENTIAL CORRECTIONS

TDE .4911 IRA 2.8649 TC-14.8427 BAU 2.0345

ROE .2556 RRA .1186 RC3 .2994 FAU .32855

FDE -.0724 FRA 6,3944 FC-27.7515 BSP 38507

8DE .5557 BRA 2.8673 BC514.8457 FSp 6527

DISTANCE 789.155 EARTH TO MARS

LOL 52.67 VL 32.929 GAL -2.74 AZL 88.09 HCA 238.10 5HA 186.99 ECC .21394 INC 1.9144 91 30.115

LOP 290.76 VP 23.304 GAp -9.73 A ZP 91.01 TAL 344.56 TAp 222.47 RCA 146.99 ApO 227.00 VZ 25.895

GP -.79 ZAL 111.88 ZAp 50.79 ETS 178.65 ZAE 77.77 ETE 179.03 ZAC 83.12 ETC 258.15 CLP 50.78

DLA 23.89 RAL 175.53 RAD 6567.4 VEL 11.473 pTH 1.99 VHp 3.715 DpA 8.08 RAp 163.34 ECC 1.1687

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2928.16 -28.26 91.19 34,20 88,12 16 32 52 2528.2 -28.22 82.53

3549.78 -11.02 152.19 29.64 63.75 12 11 20 5249.8 -14.46 145.20

2603.02 -29.89 67.50 34.23 90.45 18 8 17 2003.0 -29.51 58.51

5650.16 -9.57 156.76 28.87 61.55 13 9 51 3050.2 -13.30 129.95

2268.50 -33.70 41.63 35.97 96.07 19 49 38 1668.5 -52.50 32.61

5557.45 -6.30 127.74 26.88 56.35 15 37 52 2957.4 -10.68 121.39

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11070.O Sf.,_ 547.6 $G3 1577.0 ST 1919.3 5R A62.7 SS 1218.0

RRT -.0196 RRF -.047D RTF .9931 CRT .5827 CRS -.1134 CST -.8725

50811083.5 R23 .0275 R13 -,9931 LSA 2224.6 MSA 656.7 SSA 29.7

8Gl11070.0 SG2 547.5 THA 179.94 EL1 1938.8 EL2 372.3 ALF 8.31

LAUNCH DATE NOV 15 1964 FLIGHT TIME 358.00 ARRIVAL DATE NOV 8 1965

HELIOCENTRIC CONIC DISTANCE 793.386 EARTH TO MARS

RL 147.95 LAL .00 LOL 52.67 VL 32,933 GAL -2.84 AZL 88.09 HCA 239.31 SMA 187.06 ECC .21464 INC 1.9112 vl 30.115

RP 211.60 LAP -1.64 LOP 291.97 VP 25.344 GAP -9.87 AZP 90.98 TAL 543.80 TAp 223.12 RCA 146.91 APO 227.22 v2 25.926

RE 302.717 GL 19.89 GP -.77 ZAL 112.86 ZAP 49.69 ETS 178.64 ZAE 76.39 ETE 179.05 ZAC 83.16 ETC 258.13 ELF 49.69

PLANETOCENTRIC CONIC

C) 10.401VHL 5.225 DLA 23.32 RAL 176.40 RAD 6567.4 VEL 11.480 pTH 2.00 VHF 3.779 DpA 8.06 RAp 163.45 ECC 1.1712

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME FO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 56 13 2900.58 -28.30 89.18 35.12 89.13 16 44 34 2300.6 -28.13 80.52

90.00 11 1 58 3883.21 -10.01 154.12 30.40 63,37 12 6 41 3283.2 -13.50 147.19

100.O0 17 35 43 2579.80 -29,86 65.57 35.11 91.35 18 18 42 1979.8 -29.36 56,80

100.00 12 5 9 3679.22 -8.62 138.40 29.67 61.27 15 6 29 3079.2 -12.39 131.64

110.00 19 20 34 2251.74 -33.58 40.34 34.80 96.82 19 58 6 1651.7 -32.27 31.35

110.00 12 36 47 3580.05 -5.44 128.94 27.72 56.20 13 56 27 2980.0 -9.85 122.61

DIFFERENTIAL CORRECTIONS HID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .4348 TRA 3.0146 TC-14.9179 BAU 2.0747 SGT11278.0 SGR 554.2 8G3 1803.9 ST 1934.2 SR 468,3 SS 1213.4

ROE .2607 RRA .1190 RC3 .3085 FAU .31528 RRT -.0343 RRF -.06ZO RTF .9931 CRT .5265 CRS -.0506 CST -.8748

FOE -.1970 FRA 6.3155 FC-26.2433 OSP 59010 SGB11291.6 R23 .0279 R13 -.9932 LSA 2234.0 MSA 664.5 SSA 29.3

BDE .5070 BRA 5.0169 BC314.9211FSp 6084 SGl11278.0 SG2 553.9 THA 179.90 EL1 1950.6 EL2 394.8 4LF 7.58

LAUNCH DATE NOV 15 1964 FLIGHT TIWE 360.00 ARRIVAL DATE NOV 10 1965

HELIC(ENTRIC CONIC

RL 147.95 LAL .00

RP 211.33 LAP -1.66

RC 505.736 GL 19.70

PLANETC_ENTRIC CONIC

C5 10.563 VHL 3.250 DLA

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE

90.00 16 8 7 2874.03 -28.32 87.24 36.05 90.10 16 56 1

90.00 10 57 6 3916.01 -9.00 156.00 31.20 63.04 12 2 22

100.00 17 46 24 2557.14 -29.82 63.89 36.01 92.24 18 29 1

100.00 12 1 50 3708.15 -7.67 140.02 30.49 61.02 13 3 18

110.00 19 29 19 2235.12 -33.43 39.07 35.65 97.57 20 6 34

110.00 12 35 4 3602.92 -4.57 130.14 28.§9 56.09 13 35 7

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3752 IRA 3.1695 TC-14.9662 BAU 2.1139 5GT11479.1 SG_I_ 560.7 SG3 1732.3

ROE .2659 RRA .1194 RC3 .3169 FAU .30244 RRT -.0483 RRF -.0765 RTF .9932

FOE -,5173 FRA 6.2358 FC-24.7890 BSP 39714 80811492.8 R23 .0285 R13 -.9932

BOE .4599 BRA 5.1717 BC314.9695 FSP 5849 S0111479.1 SG2 560.0 THA 179.86

DISTANCE 797.623 EARTH TO MARS

LOL 52.67 VL 32.937 GAL -2.95 AZL 88.09 HCA 240.52 SMA 187.14 ECC .21536 INC 1.9082 vl 30.115

LCXP 293.18 Vp 23.384 GAp -10.00 AZp 90.94 TAL 343.23 TAp 223.75 RCA 146.84 Apo 227.44 V2 25.956

GP -.75 ZAL 113.86 ZAp 48,63 ETS 178.63 ZAE 75.04 ETE 179.06 ZAC 85.21ETC 258.11 CLP 48.62

22.73 RAL 177.28 RAD 6567.4 VEL 11.487 pTH 2.00 VHp 3.843 DpA 8.02 RAF 163.60 ECC 1.1738

PO CST TIM INJ 2 LAT INJ 2 LONG

2274.0 -28.00 78.58

3316.0 -12.55 149.12

1957.1 -29.19 55.1A

5108.1 -11.48 135.50

1635.1 -32.03 50,12

3002.9 -9.00 123.84

oRBIT DETERHINATION ACCURACY

ST 1955.9 SR 475.9 55 1212.5

CRT .4669 CRS .0118 CST -.8779

LSA 2251.2 MSA 671.7 SSA 28.8

ELI 1968.9 EL2 416.3 ALF 6.76
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 15 1984

HELIOCENTRIC CONIC

RL t4T.R5 LAL ,OO

RP 2II.OR LAP -t.S8

RC $04.746 GL IR.50

FLANETOCENTRIC CONIC

C3 10.737 VML $.ETT

LNCH AZNTH LNCH TINS

90.00 IS IR 46

90.00 10 56 38

100.00 17 58 SR

100.00 11 58 E

110.00 19 38 S

110.00 12 SS 24

FLIGHT TIN( 382.00 ARRIVAL DATE NOV IZ IRES

DISTANCE 801.863 EARTH TO MARS

LOL S2.87 VL 52.942 GAL -3.06 AZL 88.09 HCA 241.74 SMA 187.22 ECC .21616 INC 1.9052 VI 30.115

LOP 694.40 VP E$,426 GAP -10.14 AZP 90.90 TAL 346.64 TAp 264.38 RCA 146.75 APO E67.88 V2 25.984

GF -.73 ZAL 114.08 ZAP 47.59 ETS |78.02 ZAE 73°72 ST( ITR.08 ZAC 85.27 (TC 658.09 CLP 47.59

DLA ZE.IE RAL 178.17 RAO 6567.4 VEL 11.495 PTH 2.00 VHP 3.910 DPA 7.97 RAP IS$.77 ECC 1.1767

L-I TIN( INJ LAT |NJ lONG INJ RT ASC INJ &ZMTH INJ TIME PO CST TIM INJ Z bAT INJ 2 LONG

ER46.37 -28.30 SS,56 58.6R 91.04 17 T 15 8248.4 -IT.R6 76.72

5948.33 08.00 15T.85 32.04 62.75 11 58 20 5548,3 -11.59 151.01

2834.99 -89.75 82.24 38.95 95.10 16 59 I3 1935.0 -E9.OO 53.58

$766.65 -6,78 141.68 51.35 60.80 15 0 16 5138.9 -10.56 I54.94

8216.64 -35.28 37,80 36.51 98.30 20 15 3 1618.G -31.78 28.90

SSES.0E -3,$6 151.55 29,46 5§,99 15 33 50 3028.1 -8.15 185.08

DIFFERENTIAL CDRRECTIONS

TOE .311R TRA 3.3L_NI TC-14,6699 BAU 8.1522

ROE .ETI4 RRA .1191 RE5 .5244 FAU .26667

FOE -.4192 FRA 6,1552 F¢-25o3605 BlIP 40408

BOE .4IS4 MA 3.SSZO 8CSI4.9988 FSP 5622

LAUNCH DATE NOV IS 1964

H(LIQCENTRIC CCN|C

RL 147.98 LAL .00

RP 210.82 LAP -1.69

RC 505.746 GL 19.E6

PLAN[TOCENTRIC _|C

CS 10.925 VHL 3.$05

LNCH AZNTM LNCM TIME

iO.O0 1l $1 16

90.00 10 46 14

100.00 18 7 25

100.00 11 54 48

110.00 16 46 50

1|0.00 12 31 46

NID-COURSEEvlrCUTIOII ACCURACY

$GTl1674.9 S_ 567.0 SG3 1S$2.7

RRT -.0t18 RRF -.0905 RTF .9952

IWf811682.7 R23 .0290 R15 -.9932

S6111678.0 SG2 565.9 THA 179.83

FLIGHT TIME 364.00

DISTANCE 806.107

LCL 52.E7 VL 32.946 GAL -5.ST AZL 82.10 HCA 242.96 SNA 187.30 ECC .EI695

LOP 295.61 V1P 23.461 GAP -10.27 AZP 90.66 TAL 342.04 TAP 225.00 RCA 146.$7

-.71 ZAL 115.91 ZAP 44.59 ETS 178.61 ZAE 72.45 ETE 179.09 ZAC 83.53

OLA 21.81 RAL 179.06 RAO 6567.4 1fl[L |1.503 PTH 2.00 VHp 3.976 OPA 7.90

L-I TIN( INJ LAT INJ _ |NJ RT ASC INJ AZI_TH INJ TIN[ PO CST TIN

2828.5£ -28.26 86.54 57.94 91.65 17 18 IT 2223,5

3610.28 -T.O0 159.il 52,9I 62.49 11 54 54 3360.5

2518.53 -86.64 R0.14 37.85 93.94 18 49 19 I913.5

$765.70 -S,7l 145.21 32,24 60,62 12 57 29 5185.7

2L_DI.33 -53.11 5G.56 3T.39 99.02 20 E3 52 1602.3

3e46.47 -2.60 162.56 30.40 55.92 15 52 57 3049.5

DIFFERENTIAL CCRR[CTICN6

TOE .2450 TRA 3.4942 TC-14.9910 BAU 2.1901

ROE .2771 RRA .1200 RC3 .3312 FAU .27776

FOE -.8551 FRA 6.0722 FC-22.0103 |84P 41065

ROE .5666 BRA 3.4665 0C514.9647 File 5401

ORBIT DETERMINATION ACCURACY

ST 1984.8 SR 47R.4 SS 1214.4

CRT .4043 CRS .OTIS CST -.$827

LSA E277.2 MSA 676.5 SSA 26.4

ELI 1994.? EL2 456.5 ALF 5.86

ARRIVAL DATE NOV 14 196S

EARTH TO WARS

INC 1.9022 vl 30.115

APO 627.98 V2 66.015

ETC ESR.O6 CLP 46.58

MID-COURSE EXECUTION ACCURACY

9071t664.8 SER 575.2 SG3 1594.5

RRT -.OFSORRF -,1041RTF .9931

S08118?6o7 R23 .0266 RI5 -.9951

S0111884.9 SG2 571,6 THA 179.79

RAP 163,98 ECC |.1798

INJ 2 LAT INJ 2 LONG

-E7.89 74.92

-lO.S5 152.87

-29.79 51.94

-9.63 IS6.57

-31.51 27.T0

-7.28 128.58

ORBIT DETERMINATION ACCURACY

ST 2020.8 SR 485.0 SS 1218.6

CRT .3398 CRS .1284 CST -.8884

LEA 2511.I NSA 879.6 SSA 27.9

ELI 2027.9 ELI 454.6 ALF 4.91

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 210.58 LAp -1.7|

RE 308.757 GL I9.08

PLANETOCENTRIC CONIC

C3 ll.tET VHL $.336

LNCN AZNTH LNCM TIME

90.DO 16 42 50

90.00 10 44 10

lOO,OO IS 17 47

100.00 11 51 55

110.00 19 55 35

110.00 1Z 50 IS

FLIGHT TIM( 366.00 ARRIVAL DATE NOV 16 1965

DISTANCE 810,353 EARTH TO MARS

LO(. 52.67 VL 82.951 GAL -$.29 AZL 88.I0 NCA 244.I8 SNA 187.58 ECC .21777 INC 1.8993 Vl 30.115

LOP 298.84 VP 25.499 GAP -10.40 AZP 90.85 TAL 541.42 TAp 225.60 RCA I46.57 APO 228.18 V2 26.043

GP -,69 ZAL 116.96 ZAP 45.61 [TS ITS.SO EkE 71.16 ETE I79.10 ZAC 85.59 ETC 258.03 CLP 45.81

DLA 20.89 RAL 179.97 RAD 6567.4 VEL 11.512 PTH 2.01VHP 4.047 DPA 7.82 RAp 164.22 ECC 1.1831

L-| TIN( INJ LAT INJ LON6 INJ RT ASC INJ AZI4TH INJ T|NE PO CST TIN INJ ELAT INJ 2 LONG

2799.39 -28.19 81.78 38,90 92.83 I7 29 9 2199.4 -27.50 73.18

4011.94 -S.00 181;45 55.S1 62.27 II 51 1 $411.9 -9.66 154.69

2498,13 -29.55 59.07 58.80 94.76 I8 59 19 I892.1 -28.57 50.40

5794.44 -4,60 144.Ol 53.1G 60,46 12 54 48 3194.4 -8.70 138.19

2IDS.I8 -$2.93 55,55 38.29 99.72 20 52 1 I586.2 -31.24 26.52

3675.15 -I.9O 133.81 51.35 55.86 13 3I 28 3073.1 -8.37 127.58

DIFFERENTIAL C_RRECTI(_qS MID-COURSE EXECUTION ACCURACY

TOE .1744 TRA $.f_S TC-|4.9671 BAU 2.2271 SG712048.9 SCdt 579.3 SG5 1528,2

ROE .8850 RRA .IE01 RC3 .3371 FAU .26591 RRT -.0878 RRF -.1174 RTF .993I

FOE -.1359 FRA 5.9872 FC-20.$665 BSP 41715 SG812062.8 R23 .0302 ill3 -.9931

BIDE .5524 BRA S.$662 8C514.9709 FSP 5166 S8112049,0 SG2 577.1 THA 179.76

LAUNCH DATE NOV 15 1964 FLIGHT TIN[ 366.00

HELIOCENTRIC C_NIC DISTANCE 814.602

RL 147.95 LAL .00 LOL 52.67 VL 52.956 GAL -3.41 AZL 88.10 HCA 245.40 SMA 187.46 ECC .21865

RP L_O. S4 LAP -1.72 LOP 298.06 Vii 23.557 GAP -10.55 AZP 60.76 TAL 340.79 TAp 226.19 RCA I46.47

RC 507.71R GL 16.86 GP -.67 ZAL 118.02 ZAP 44.67 ET$ 176.58 ZAE 69.95 ETE I79.12 ZAC 85.47

PLAN[TOCENTRIC C_NIC

C$ 11.544 VHL 5.56R DLA 20.25 RAL t80.$7 RAD 6567.4 VEL I1.521 PTH 2.01 VHP 4.118 DPA 7.73

LNCH AZI4TH LNCH TIN[ L-I TIN( INJ LAT IMJ L_NG INJ RT-A$C INJ AZNTH INJ TIME F_ CST TIN

90.00 tR 55 SG 2775.94 -28.10 80.07 39.66 95.69 17 39 52 2175.9

60.00 10 40 18 4046.56 -5.00 163.LP2 54,74 $2.06 11 47 41 3443.4

100.00 I6 26 5 2471.56 -29.42 5T.54 58.75 95.55 19 9 14 I871.4

100.00 11 48 32 3623.17 -3.86 146.40 34.10 60.35 12 52 15 3223.2

110.00 ZO 4 18 2170.25 -32.74 34o13 39.21 100.41 20 40 29 1570.2

110.00 18 28 46 3867.09 -.96 135.06 52.33 55,83 13 30 23 3097.1

DIFFERENTIAL CCRRECTIONS MID-COURSE EW[CUTION ACCURACY

TOE .0998 TRA 3.8399 TC014.9191 BAU 2.2633 $GT12227.2 _ 585.2 SG3 1463.7

ROE .2891 RRA .1201 RE5 .3426 FAU .25432 RRT -.I001RRI r -.1303 RTF .9930

F0E -.TESS FRA 5.9020 FC-1R.406S 68P 42551 $0812_41,2 R26 .030? R15 -.9930

ROE .305R ERA 5.84IS 0C514.9230 F_P 4977 S01|2227.4 SG2 582.5 THA 179.72

ORBIT DETERMINATION ACCURACY

ST E064.9 SR 4g0.6 SS 1224.5

CRT .8739 CRS .1884 CST -.8950

LEA 2355.7 MSA 680.S SEA 27.4

ELI 8089.S EL2 470.8 ALF 5.93

ARRIVAL DATE NOV 18 lg65

EARTH TO MARS

INC 1.8964 V1 30.115

APO 228.45 V2 26.071

ETC 257.99 CLP 44.66

RAP 164.48 ECC 1.1867

[NJ 2 LAT INJ 2 LONG

-27.89 71.50

-8.69 156.50

-28.54 48.gi

-7.76 159.81

-30.96 25.36

-5.46 128.84

ORBIT DETERMINATION ACCURACY

ST 2117.2 SR 496.2 SS 1258.0

CRT .E075 CRS .2335 CST -.9023

LEA 8405.1NSA 679.4 SEA 26.e

ELI EIID.S EL2 484.$ ALF 2.94
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

CA'INCH DATE NOV 15 1964 FLIGHT TIME 370.00 ARRIVAL DATE NOV 20 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .D0

RP 210.10 LAP -1.74

RC 308.691 GL 18.63

PLANETOCENTRIC CONIC

C3 11.578 VHL 3.403

LNCH AZNTH LNCH TIME

90.00 17 4 33

90.00 10 36 37

100.00 18 38 15

100.00 11 45 38

110.00 20 13 1

110.00 12 27 19

DIFFERENTIAL CORRECTIONS

TCE .0255 TRA 4.0221 TC-14.8461BAU 2.2985

RDE .2955 RRA .1200 RC5 .3467 FAU .24305

FDE -.8107 FRA 5.8158 FC-16.1744 BSP 43001

8OE .2964 8RA 4.0238 BC514.8501FSP 4780

D]STANCE 818.852 EARTH TO MARS

LOL 52.67 VL 32.960 GAL -3.54 AZL 88.11HCA 246.65 SMA 187.55 ECC .21957 INC 1.8937 vl 30.115

LOP 299.29 VP 23.573 GAp -10.66 AZP 90.75 TAL 340.14 TAp 226.77 RCA 146.37 Apo 226.72 VZ 26.098

GF -.65 ZAL 119.09 ZAp 43.75 ETS 178.57 ZAE 68.72 ETE 179.13 ZAC 83.54 ETC 257.95 CLP 43.75

OLA 19.60 RAL 181.79 RAD 6567.4 VEL 11.531 pTH 2.01VHp 4.191DpA 7.62 RAp 164.78 ECC 1.1905

L-I TIME INJ LAX |NJ LONG |NJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2753.13 -27.98 78.41 40.87 94.51 17 50 26 2155.1 -27.07 69.87

4074.65 -4.00 164.98 35.71 61.94 11 44 32 3474.6 -7.72 158.28

2451.07 -29.28 56.05 40.73 96.33 19 19 5 1851.1 -28.09 47.45

3851.94 -2.86 147.98 33.08 60.23 12 49 50 3251.9 -6.80 141.41

2154.49 -32.34 32.94 40.14 101.09 20 48 56 1554.5 -30.67 24.22

3721.29 -.06 136.32 33.33 55.82 13 29 21 3121.3 -4.54 130.11

MID-CouRSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712400.0 SGR 391.0 6G3 1400.9 ST 2178.4 SR 501.8 SS 1240.1

RRT -.1121RRF -.1426 RTF .9929 CRT .1431CRS .2800 CST -.9095

$6812414.1 R23 .0313 R13 -.9930 LSA 2465.0 MSA 676.8 SSA 26.4

86112400.2 SG2 587.2 TNA 179.69 EL1 2179.6 EL2 496.3 ALF 1.99

LAUNCH DATE NOV 15 1964 FLIGHT TIME 372.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 209.88 LAp -1.75

RC 309.654 GL 18.40

PLANETOCENTRIC CONIC

C3 11.828 VML 3.439

LNCH AZMTN LNCH TIME

90.00 17 13 22

90.00 10 35 7

100.00 18 48 18

100.00 11 42 51

110.00 20 21 43

110.00 12 25 56

DIFFERENTIAL CORRECTIONS

TOE -.0574 TRA 4.2089 TC-14.7537 BAU 2.3336

ROE .3021RRA .1198 RC3 .3503 FAU .23216

FOE -.8901FRA 5.7277 FC-16.9929 8SP 43609

8DE .3075 BRA 4.2106 BC314.7579 FSP 4585

DISTANCE 823.105 EARTH TO MARS

LOL 52.67 VL 32.965 GAL -3.67 AZL 88.11HCA 247.86 SMA 187.63 ECC .22053 INC 1.8909 vl 30.115

LOP 300.52 VP 23.609 GAP -10.79 AZP 90.71 TAL 339.47 TAp 227.33 RCA 146.25 Apo 229.01 V2 26.124

GP -.64 ZAL 120.18 ZAp 42.86 ETS 178.56 ZAE 67.53 ETE 179.15 ZAC 83.63 ETC 257.91CLP 42.85

OLA 18.93 RAL 182.70 RAD 6567.5 VEL 11.542 pTH 2.01VHp 4.265 DpA 7.50 RAp 165.10 ECC 1.1947

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2730.92 -27.86 76.80 41.87 95.31 18 0 53 2130.9 -26.85 68.28

4105.79 -3.00 166.72 36.70 61.83 11 41 32 3505.8 -6.74 160.04

2431.21 -29.12 54.60 41.72 97.08 19 28 50 1831.2 -27.85 46.03

3880.74 -1.89 149.56 38.09 60.16 12 47 32 3280.7 -5.84 143.01

2138.97 -32.34 31.78 41.10 101.74 20 57 22 1539.0 -30.38 23.11

3745.74 .88 137.60 34.36 55.83 13 28 22 3145.7 -3.61 131.39

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12568.0 SGR 396.6 SG3 1340.2 ST 2246.9 SR 507.3 SS 1248.7

RRT -.1239 RRF -.1530 RTF .9928 CRT .0793 CRS .3242 CST -.9168

96812582.2 R23 .0319 R13 -.9929 LSA 2532.2 MSA 672.7 SSA 25.8

S6112568.2 862 391.9 THA 179.66 EL1 2247.3 EL2 505.6 ALF 1.08

LAUNCH DATE NOV 15 1964 FLIGHT TIME 374.00 ARRIVAL DATE NOV 24 1965

HELIOCENIRIC COtAlC DISTANCE 827.359

RL 147.95 LAL .00 LOL 52.67 VL 32.971 GAL -3.90 AZL 88.11HCA

RF 209.66 LAP -1.76 LOP 301.75 VP 23.644 GAP -10.92 AZP 90.67 TAL

RC 510.607 GL 18.16 GP -,62 ZAL 121.27 ZAp 41.99 ET$ 178.54 ZAE

PLANEIOCENTRIC CONIC

C5 12.096 VHL 5.478 OLA 18.28 RAL 183.62 RAD 6567.5 VEL 11.553 pTH

EARTH TO MARS

249.09 SMA 187.72 ECC .22153 INC 1.8882 vt 30.115

338.79 TAp 227.88 RCA 146.13 APO 229.31 V2 26.149

66.38 ETE 179.16 ZAC 83.71ETC 257.86 CLP 41.99

2.02 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 17 26 2 2709.30 -27.71 75.23 42.89 96.08

90.00 10 29 46 4136.85 -2.00 168.46 37.73 61.73

100.00 18 58 18 2411.78 -28.95 53.18 42.72 97.81

100.00 11 40 11 3909.61 -.91 151.15 37.12 60.12

110.00 20 30 22 2123.70 -32.12 30.64 42.07 102.39

110.00 12 24 36 3770.45 1.82 138.89 35.41 55.86

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1417 TRA 4.4016 TC-14.6416 BAU 2.3683 66712731.8 S_R 602.0 SG3 1281.2

ROE .3090 RRA .1194 RC3 .3532 FAU .22159 RRT -.1356 RRF -.1672 RTF .9927

FOE -.9656 FRA 5.6377 FC-15.8604 B_P 44208 SGB12746.0 R23 .0326 R13 -.9927

BDE .5399 BRA 4.4032 BC314.6459 FSP 4393 S6112732.0 SG2 396.4 THA 179.63

4.341DpA 7.37 RAp 165.44 ECC 1.1991

INJ TIME PO CST TIM %NJ 2 LAT INJ 2 LONG

18 11 11 2109.3 -26.58 66.75

11 38 42 3536.9 -5.76 161.80

19 38 30 1811.8 -27.56 44.65

12 45 20 3309.6 -4.88 144.61

21 5 46 1523.7 -30.08 22.02

13 27 26 3170.4 -2.67 132.68

OROIT DETERMINATION ACCURACY

ST 2323.1SR 512.9 SS 1257.4

CRT .0178 CRS .3654 CST -.9237

LSA 2606.7 MSA 667.4 SSA 25.3

ELt 2323.1EL2 512.8 ALF .24

LAUNCH DATE NOV 15 1964 FLI6HT TIME 376.00 ARRIVAL DATE NOV 26 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00 LOt. 32.87 VL 32.976 6AL

RP 209.44 LAp -1.78 LOP 302.99 VP 23.679 GAP -11.06 AZP

RC 311.551GL 17.92 GP -.61ZAL 122.38 ZAP 41.15 ETS

PLANETOCENTRIC CONIC

C3 12.583 YHL 3.319 DLA 17.61RAL 194.54 RAD 8587.3 VEL

DISTANCE 831.813 EARTH TO MARS

-3.94 AZL 88.11HCA 250.33 SMA 187.81ECC .22259 INC 1.8856 vl 30.115

90.63 TAt. 338.10 TAp 228.42 RCA 146.01 APO 229.62 v2 26.174

178.33 ZAE 65.24 ETE 179.18 ZAC 83.81ETC 257.81CLP 41.15

11.366 PTH 2.02 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 17 36 35 2688.24 -27.55 73.71 43.93 96.83

90.00 10 28 33 4167.83 -1.00 170.19 38.78 61.70

100.00 19 B 12 2392.78 -28.76 51.79 43.74 98.51

100.00 11 37 37 3938.34 .07 132.74 38.19 60.11

110.00 20 39 0 2108.89 -31.89 29.53 43.05 103.01

110.00 12 23 18 3795.39 2.77 140.19 36.50 55.92

OIFFERENTIAL C_RRECTIONS M|D-COUR$1E EXECUTION ACCURACY

TOE -.2281 TRA 4.6020 TC-14.5043 BAU 2.4018 SG612889.6 SGR 607.2 863 1223.9

ROE .3162 RRA .1188 RC3 .3553 FAU .21123 RRT -o1467 RRF -.1789 RTF .9925

FDE-I.O294 FRA 5.5483 FC-14.7683 BSP 44831 S_12903.8 R23 .0333 R13 -.9926

8DE .3898 BRA 4.6035 BC314.3086 FSP 4216 S6112889.9 SG2 600.6 THA 179.60

4.418 DpA 7.23 RAp 165.81ECC 1.2038

INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

18 21 23 2088.2 -26.32 65.26

11 36 1 3567.8 -4.78 163.54

19 48 5 1792.8 -27.29 43.30

12 43 15 5338.5 -3.91 146.21

21 14 9 1508.7 -29.78 20.96

13 26 34 3195.4 -1.72 133.99

ORBIT DETERMINATION ACCURACY

ST 2407.1 SR 518.4 SS 1265.5

CRT -.0400 DR8 .4026 C8T -.9303

LSA 2688.2 MSA 661.2 SSA 24.8

ELI 2407.2 EL2 518.0 ALF 179.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !. 1964)

LaUNCM BAlE NOV 15 1964 FL|GHT TIME 378.00 ARRIVAL DATE NOV 28 1965

HELIOCENTRIC CONIC OISTANCE 835.868 EARTH TO MARS

RL 147.95 LAL .0D LOL 52.57 VL 32.981GAL -4.08 AZL 88.12 HCA 251.56 5MA 187.90 ECC .2Z569 INC 1.8829 vl 30.115

RP 209.24 LAP -1.78 LOP 304.22 VP 23.712 GAP -11.19 AZP 90.60 TAL 337.39 TAp 228.95 RCA 145.87 APO 229.94 V2 26.198

RC 312.486 GL 17.66 GP -.59 ZAL 123.49 ZAP 40.33 ETS 178.51 ZAE 64.13 ETE 179.19 ZAC 83.90 ETC 257.76 CLP 40.33

PLANET(_ENTRIC CONIC

C3 12.690 VHL 3.362 DLA 16.9] RAL 185.46 RAD 6567.5 VEL 11.579 PTH 2.02 VHR 4.495 DpA 7.08 RAP 166.20 ECC 1.2088

LI_H AZMTH LNCH TIME L-I TIME |NJ LAT

90.00 17 47 O 2667.74 -27.37

90.00 10 23 29 4198.81 .00

1OD.OO 19 18 1 2374.23 -28.57

IOO.00 11 35 9 3967.55 1.06

110.O0 20 47 33 2093.96 -31.66

110.O0 12 22 3 3820.58 ].73

DIFFERENTIAL CORRECTIONS

TDE -.3183 TRA 4.8074 TC-14.3498 8AU 2.4352

ROE .3236 RRA .1180 RC] .3568 FAU .20118

FDE-t.0902 FRA 5.4555 FC-13.7252 BSP 45413

BDE .4539 8RA 4.8089 8C314.3543 F_IP 4041

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.24 44.98 97.55 18 31 27 Z067.7 -26.05 63.82

171.91 39.87 61.68 11 33 27 3598.8 -3.79 165.28

50.45 44.78 99.19 19 57 35 1774.2 -Z7.DO 42.00

154.33 39.28 60.12 12 41 16 3367.5 -Z.93 147.80

28.44 44.06 103.61 21 22 29 1494.0 -29.47 19.92

141.51 ]7.61 56.00 13 25 44 3220.6 -.75 135.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT13042.8 SGR 612.3 SG] 1166.2 ST 2497.2 SR 523.9 s] 1272.7

RRT -.1579 RRF -.1906 RTF .9924 CRT -.0951CRS .4376 CST -.9365

86813057.2 R23 .0340 R13 -.9924 LSA 2775.2 MSA 654.2 SSA 24.3

SG113043.2 ]62 604.6 THA 179.57 EL1 2497.7 EL2 521.4 ALF 178.80

LAUNCH DATE NOV 15 1964 FLIGHT TIME 380.00 ARRIVAL DATE NOV 30 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00 L04_ 52.67 VL

DISTANCE 840.123 EARTH TO MARS

]2.986 GAL -4.22 AZL 88.12 HCA 252.80 SMA 188.00 ECC .2248A INC 1.8803 Vl 30.113

RP 209.04 LAP -1.80 LOP 305.46 VP 23.745 GAP -11.32 AZP 90.56 TAL 336.66 TAp 229.47 RCA 145.73 Ap_

RE 313.411GL 17.41GP -.58 ZAL 124.60 ZAP 39.54 ET8 178.50 ZAE 6].04 ETE 179.21ZAC 84.01ETC

PLANETOCENTRIC CONIC

C3 13.018 VHL 3.608 DLA 16.2] RAL 186.]8 RAD 6§67.5 VEL 11.593 PTH 2.03 VHp 4.577 OpA 6.91 RAp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZ14TH INJ TIME

90.00 17 57 17 2647.79 -27.19 70.81 46.04 98.24 18 41 25

90.00 10 20 31 4229.74 1.00 17].64 40.98 61.70 11 31 I

100.00 19 27 44 2356.13 -28.]7 49.14 45.8] 99.85 20 7 0

100.00 11 32 46 ]998.6] 2.04 155.92 40.40 60.17 12 39 23

110.00 20 56 8 2079.34 -31.4] 27.39 45.08 104.20 21 30 47

110.00 12 ZO 51 3845.99 4.70 142.84 38.75 56.10 13 24 57

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.4119 TRA 5.0191 TC-14.1774 BAU 2.4683 _N;T13191.5 SGAR 617.1 SG] 1114.7

ROE .3313 RRA .1171RC] .3575 FAU .19154 RRT -.1600 RRF -.2024 RTF .9921

F08-1.1459 FRA 5.]612 FC-12.7177 BSlP 45982 _13206.0 R23 .0549 Rt] -.9922

8DE .5286 8RA 5.0205 BC314.1819 FSP 3870 98113191.9 $82 608.2 THA 179.55

230.27 v2 26.221

257.71CLP 39.54

166.62 ECC 1.2142

PO CST TIM INJ 2 LAT INJ Z LONG

2047.8 -25.77 62.43

5629.7 -2.79 167.01

1756.1 -26.71 40.73

]396.6 -1.94 149.40

1479.5 -29.16 18.92

3246.0 .22 136.63

ORBIT OETERMINATION ACCURACY

ST 2593.3 8R 529.4 88 1279.1

CRT -.1470 CR8 .4700 CST -.9418

LSA 2867.5 MSA 646.8 8SA 23.8

ELI 2594.5 EL2 523.4 ALF 178.21

LAUNCH DATE NOV 15 1964 FLIGHT TIME 382.00

HELIOCENTRIC CONIC D|STANCE 844.378

RL 147.95 LAL .OO LOL 52.67 VL 32.992 GAL -4.37 AZL 88.12 HCA 254.05 SMA

RP 208.85 LAp -1.81 LOP 306.71 VP 2].777 GAP -11.45 AZP 90.52 TAL 335.92 TAp

RC 314.329 GL 17.15 GP -.57 ZAL 125.72 ZAP 38.77 ET8 178.48 ZAE 61.97 [TE

PLANETOCENTRIC CONIC

C3 13.370 VHL 3.656 DLA 15.56 RAL 187.]0 RAO 6567.5 VEL 11.608 pTH 2.03 VHp

ARRIVAL DATE DEC 2 1965

EARTH TO MARS

188.09 ECC .22604 INC 1.8778 vl 50.115

229.97 RCA 145.58 Apo 230.61 V2 26.243

179.22 ZAC 84.11ETC 257.65 CLP 38.76

4.658 DpA 6.73 RAp 167.06 ECC 1.2200

LNCH AZMTH LNCH TIME L-% TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

gO.D0 18 7 28 2628.]7 -26.99 69.42 47.13 98.91 18 51 16

90.00 10 17 41 4260.68 2.00 175.]7 42.12 61.75 11 28 42

100.00 19 ]7 22 2]38.48 -28.15 47.87 46.90 100.49 20 16 20

100.00 11 30 29 4025.81 5.05 157.5] 41.55 60.25 "12 37 34

110.00 21 4 ]8 2065.43 -31.19 26.36 46.12 104.76 21 39 3

110.00 12 19 42 ]871.62 5.67 144.19 39.91 56.23 13 24 1A

DIFFERENTIAL CORRECTIONS M|O-COURSE ExECuTION ACCURACy

TOE -.5081 TRA 5.2]87 TC-1].9862 BAU 2.5007 SGT13336.2 SGR 621.8 SG3 1062.7

ROE .3394 RRA .1159 RC3 .]575 FAU .18212 RRT -.1798 RRF -.2138 RTF .9919

F06-1.1948 FRA 5.2670 FC-11.7928 BSP 46574 S6B13350.7 R23 .0357 R13 -.9919

8OE .6110 BRA 5.2399 BC]13.9907 FSP 3706 S6113356.7 SG2 611.7 THA 179.52

LAUNCH DATE NOV 15 1964 FLIGHT T|ME 384.00

HELIOCENTRIC CONIC 01 STANCE 848.651

RL 147.95 LAL .00 LOL 52.67 VL 32.997 GAL -4.52 AZL 88.12 HCA 255.29 SMA

RP 208.67 LAp -1.81 LOP 307.95 VP 23.808 GAP -11.58 AZP 90.48 TAL 335.17 TAp

RC 313.258 GL 16.88 GP -.55 ZAL 126.85 ZAp ]8.02 ET8 178.46 ZAE 60.92 ETE

PLANETOCENTRIC CONIC

C3 13.745 VHL ].707 OLA 14.87 RAL 188.22 RAD 6567.5 VEL 11.625 PTH 2.04 VHp

LNCH AZMTH LNCH TIME L-I T|ME INJ LAT

90.00 18 17 ]1 2609.51 -26.78

90.00 10 14 57 4291.61 2.99

1OO.OO 19 46 54 2521.28 -27.9]

100.00 11 28 16 4055.07 4.02

110.00 21 15 4 2051.66 -30.94

110.00 12 18 35 3897.46 6.65

DIFFERENTIAL CORRECTIONS

TOE -.6082 TRA 5.4636 TC-1].7817 BAU 2.553]

ROE .3477 RRA .1145 RC3 .]570 FAU .17505

FDE-1.2189 FRA 5.1699 FC-10.8997 BSP 47124

BDE .7006 BRA 5.4648 BC513.786] FSP 3546

PO CST TIM INJ 2 LAT INJ 2 LONG

2028.4 -25.48 61.08

3660.7 -1.80 168.74

1758.5 -26.42 39.50

3425.8 -.95 151.00

1465.4 -28.85 17.94

3271.6 1.20 137.96

ORBIT DETERMINATION ACCURACY

ST 2695.0 SR 534.8 SS 1284.0

CRT -.1951 CRS .4995 CST -.9468

LSA 2964.6 MSA 658.9 SSA 23.4

ELI 2697.1 EL2 324.1 ALF 177.70

ARRIVAL DATE DEC 4 1965

EARTH TO MARS

188.19 ECC .22729 INC 1.8752 vl 30.113

230.46 RCA 145.42 APO 230.97 V2 26.264

179.24 ZAC 84.22 ETC 257.59 CLP 38.01

4.7A2 DpA 6.55 RAp 167.52 ECC 1.2262

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

68.08 48.23 99.55 19 1 1 2009.5 -25.19 39.77

177.09 4].]0 61.83 11 26 29 3691.6 -.80 170.46

46.64 47.89 101.10 20 25 35 1721.3 -26.12 38.31

159.14 42.7] 60.35 12 35 51 ]455.1 .04 152.61

25.36 47.18 105.31 21 47 16 1451.7 -28.53 16.99

146.55 41.10 56.39 1] 23 33 3297.5 2.18 139.31

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13477.0 SGR 626.4 SG3 1012.5 ST 2801.1 8R 540.2 SS 1287.4

RRT -.1907 RRF -.2253 RTF .9916 CRT -.2402 CR8 .5269 CST -.9513

SGB13481.5 R25 .0365 RI] -.9916 LSA 3065.5 MSA 650.7 SSA 22.9

S6113477.5 SGZ 614.9 THA 179.49 ELI 2804.2 EL2 523.8 ALF 177.23
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19645

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147,95 LAL .00

RP 208.49 tAF -1,82

RC 316.140 GL 16.61

PLANETOCENTRIC CONIC

C3 14.146 VHL 3.761

LNCH AZMTH LNCH TIME

90.00 18 27 28

90.00 10 17 2O

100.00 19 56 ?O

100.00 11 26 8

110.00 71 71 27

110.00 12 17 31

FLIGHT TIME 386.00 ARRIVAL LATE DEC 6 I965

DISTANCE 852.883 EARTH TO MAR5

LOL 5?,67 VL 33.003 GAL -4.68 AZL 88.13 HCA 256.34 SMA 188.29 ECC .2?860 INC 1.8727 vl 30.115

LOP 309.20 VF 23.838 GAF -11.71 AZF 90.44 TAL 334.40 TAp 230.93 RCA 145.25 APO 231.33 V? ?6.285

GP -.54 ZAL 127.98 ZAp 37.29 ETS 178.45 ZAE 59.89 ETE 179.25 ZAC 84.34 ETC 257.53 CLF 57,28

DLA 14,17 RAL 189.13 RAD 6567.6 VEL 11.642 pTH 2.04 VHp 4.826 DpA 6.35 RAp 168.00 ECC 1.2328

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

7591.18 -26.57 66.78 49.34 100.17 19 10 39 1991.2 -?4.90 58.51

4522.56 5.99 178.83 44.50 61.94 11 24 22 3722.6 .20 172.19

2304.56 -27.71 45.45 49.10 101.69 20 34 45 1704.6 -25.82 37.16

4084.41 5.00 160.76 43.94 60.49 12 34 13 3484.4 1.03 154,72

2038.24 -30.70 24.39 48.26 105.83 21 55 26 %438.2 -28.22 16.07

3923.50 7.63 146.94 42.32 56.58 13 22 34 3323.5 3.18 140.67

DIFFERENTIAL CORRECTIONS

TOE -.7103 TEA 5.6963 TC-13.5397 BAU 2.5652

ROE .3564 RRA .1179 RC3 .3558 FAU .16422

FDE-1.ZT80 FRA 5.0713 FC-10.0507 BSP 47695

BDE .7947 BRA 5.6977 BC313.5644 FSP 3392

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13613.0 SGR 630.7 SG3 963.8 ST 2911.0 SR 545.5 SS I789.I

RRT -.2014 RRF -.2368 RTF .9913 CRT -.2814 CRS .5524 CST -.9551

SG813627.6 R23 .0376 R13 -.9913 LSA 3169.4 MSA 622.9 SSA 27.5

SG113613.6 SG2 617.8 THA 179.46 ELI 2915.2 EL2 522.7 ALF 176.88

LAUNCH DATE NOV 13 1964 FLIGHT TIME 388.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC CONIC DISTANCE 857.133 EARTH TO MARS

RL 147.95 LAL .00 LOt. 52.67 VL 33.009 GAL -4.84 AZL 88.13 HCA 257.78 SMA 188.39 ECC .22996 INC 1.8702 V1 30.115

RP 208.32 LAP -1.83 LOP 310.45 VP 23.868 GAP -11.85 AZP 90.40 TAL 353.61 TAp 231.39 RCA 145.07 APO 731.71 V? 26.304

RC 317.035 GL 16.33 GP -.53 ZAL 129.11 ZAp 36.58 ETS 178.4] ZA[ 58.89 ETE 179.27 ZAC 84.46 ETC 257.47 CLF 36.58

PLANETOCENTRIC CONIC

C3 14.373 VHL 3.818 DLA 13.47 RAL 190.05 RAD 6567.8 VEL 11.660 PTH 2.05 VHp 4.913 DpA 6.14 RAp 168.50 ECC 1.7398

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

90.00 18 37 18 2573.40 -26.3§ 65.52 50.48 100.76 19 20 11 1973.4 -24.60 57.?9

90.00 10 9 48 4353.55 4.97 180.56 45.73 62.09 11 22 21 3753.5 1.20 173.97

100.00 20 5 41 2288.32 -27.48 44.30 50.22 102.25 20 43 50 1688.3 -25.51 36.05

100.00 11 24 5 4115.84 5.99 162.39 45.18 60.66 12 32 39 3513.8 Z.03 155.83

110.00 21 29 47 2025.19 -50.45 25.45 49.55 106.54 22 3 32 1425.? -77.91 15.18

110.00 12 16 29 5949,74 8.61 148.55 45.57 56.79 15 22 18 3349.7 4.18 142.05

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE -.8137 TRA 5.9563 TC-13.5259 8AU 2.5972 SGT15745.9 %GR 654.9 SG5 916.8 ST 5024.2 SR 550.8 55 1789.0

ROE .3653 RRA .1111RC3 .3540 FAU .15569 RRT -.2120 RRF -.2484 RTF .9910 CRT -.5196 CRS .5760 CST -.9584

FDE-I.3124 FRA 4.9709 FC3-9.2489 8SP 48220 SG815760.5 R23 .0.387 R13 -.9910 LSA 3276.0 MSA 615.1 SSA ?2.0

BOE .8938 BRA 5.9373 BC313.3306 FSp 3242 SGl15746.5 SG2 620.4 THA 179.44 ELI 3029.5 EL2 571.0 ALF 176.57

LAUNCH DATE NOV 15 1964 FLIGHT TIME 390.00

HELIOCENTRIC CONIC DISTANCE 861,380

RL 147.95 LAL .00 LOL 52.67 VL 33.014 GAL -5.01 AZL 88.13 HCA 259.03 SMk

RP 706.16 LAP -1,83 LOP 311.70 Vp 23.896 GAp -11.99 AZP 90.36 TAL 332.81 TAp

RC 317.974 GL 16.05 _p -.52 ZAL 150.24 ZAp 35.89 ETS 178.41 ZAE 57.90 ETE

PLANETOCENTRIC CONIC

C3 15.030 VHL 3.877 DLA 12.77 RAL 190.96 RAD 6567.6 VEL 11.680 pTH 2.05 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 16 47 0 2556.16 -26.15

90.00 10 7 21 4384.52 5.96

100.00 20 14 56 2272.56 -27.25

100.00 11 22 6 4143.56 6.97

110.00 21 38 3 2012.52 -30.21

110.00 12 15 29 3976.16 9.59

DIFFERENTIAL CORRECTIONS

TOE -.9247 TRA 6.1826 TC-13.0818 BAU 2.6293

ROE .3747 RRA .1089 RC3 .3516 FAU .14743

FDE-t.3415 FRA 4.8684 FC3-8.4934 BSP 48747

ROE .9977 8RA 6.1836 8C313.0866 cSP 5096

ARRIVAL DATE DEC 10 1965

LAUNCH DATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.93 LAL .OO LOL 52_-67 VL

RP 208.01 LAP -1.84 LOP 312.95 Vp

EARTH TO MARS

188.49 ECC ,25139 INC 1.8677 VI 30.115

231.84 RCA 144.88 Apo 737.11 V? ?6.3?3

179.28 ZAC 84.59 ETC 257.A1 CLP 35.89

5.001DpA 5.93 RAp 169.03 ECC 1,7474

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

64.31 51.63 101.35 19 29 36 1956.? -24.30 56.17

182.31 46.99 62.27 11 20 25 3784.5 ?.20 175.65

45.18 51.36 102.80 20 52 49 1677.6 -75.71 34.97

164.05 46.45 60.86 12 31 9 3543.4 3.03 157.46

22.55 50.47 106.82 22 11 35 1412.5 -77.61 14.37

149,75 44.85 57.03 13 21 45 3376.2 5.18 143.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15875.4 5GR 658.9 SG3 871.4 ST 3140.0 SR 556.0 SS 1786.8

RRT -.2228 RRF -.2600 RTF .9906 CRT -.3351CRS .3978 EST -.9614

SG813890.2 R23 .0398 R13 -.9906 LSA 3384.6 MSA 607.1 SSA 21.6

SG115876.2 SG2 622.8 THA 179.41 ELI 3146.4 EL? 518.7 ALF 176.30

FLIGHT TIME 592.00 ARRIVAL DATE DEC 17 1965

DISTANCE 865.624 EARTH TO MARS

53.020 GAL -5.18 AZL 88.13 HCA 260.29 SMA 188.60 ECC .23287 INC 1.8652 vl 30.115

23.924 GAP -12.12 AZP 90.31TAL 351.99 TAp 252.28 RCA 144.68 Apo 232.5? V? 26.541

RC 318.808 GL 15.77 GP

PLANETOCENTRIC CONIC

C3 13.517 VHL 3.939 DLA

LNCH AZMTM LNCH TIME L-I TIME INJ LAT

90.00 18 56 36 2539.47 -25.90

90.00 10 4 39 4415.54 6.94

100.00 20 Z4 6 2257.29 -27.01

100.00 11 20 11 4172.95 7.95

110.00 21 46 14 2000.25 -29.96

110.00 12 14 32 4002.75 10.57

DIFFERENTIAL CORRECTION9

TOE-1.0363 IRA 6.4362 TC-12.8283 8AU 2.6617

RDE .3844 RRA .1065 RC3 .3487 FAU .15947

FOE-%.366% FRA 4.7642 FC5o7.7818 8SP 49249

BOE 1.1033 BRA 6.4371 BC312.8310 FSP 2954

56.93 ETE 179.29 ZAC 84.71ETC ?57.34 CLP 35.22-.51 ZAL 131.37 ZAp 35.22 ETS 178.39 ZAE

12.06 RAL 191.87 RAD 6567.6 VEL 11.700 pTH 2.06 VHp 5.091DpA 5.70 RAp 169.56 EEL 1.7554

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ ? LAT INJ ? LONG

63.14 52.80 101.87 19 58 56 1939.5 -24.00 54.99

184.06 48.29 62.48 11 18 55 3815.5 3.20 177.38

42.11 52.52 105.32 21 I 45 1657.3 -24.91 33.94

165.68 47.74 61.0.9 12 29 44 3573.0 4.03 159.08

21.67 51.60 107.28 22 19 55 1400.3 -27.30 13.49

151.18 46.16 57.30 13 21 14 3402.8 6.19 144.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14OOD.9 SGR 642.8 SG5 827.6 ST 3257.6 SR 561.1 SS 1282.5

RRT -.2536 RRF -.2716 RTF .9901 CRT -.3877 CRS .6181CST -.9640

9_14015.6 R25 .0410 R13 -.9901 L6A 3494.6 MSA 599.4 SSA ?1.?

SGl14001.7 SG2 624.9 THA 179.38 ELI 3265.1 EL? 516.1 ALF 176.08
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19645

LAUNCH CATE NOV 15 1964 FLIGHT TIME 394.00 ARRIVAL DATE DEC 14 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 207.86 LAP -1.84

RE 519.685 GL 15.48

PLANETOCENTRIC CONIC

C5 16,O36 VHL 4.004

LNCH AZHTH LNCH TIME

90.00 19 6 5

90.00 10 Z 45

100.OO 20 33 9

100.00 11 18 19

110.00 21 54 2Z

110.00 12 13 36

DIFFERENTIAL C(_RECTIONS

TDE-1.1513 TRA 6.6976 TC-12.5613 BAU 2.6940

ROE .3944 RRA .1038 RC3 .3454 FAU .15178

FDE-1.3864 FRA 4.6373 FC3-7.1144 BSP 49751

BDE 1.2170 BRA 6,6984 BC312.5661FSP 2817

DISTANCE 869.864 EARTH TO MARS

LOL 52.67 VL 33.026 GAL -5.36 AZL 88.14 HCA 261.54 SMA 188.70 ECC .23442 INC 1.8628 vl 30.115

LOP 314.21VP 23.951 GAP -12.26 AZP 90.27 TAL 331.16 TAp 232.70 REA 144.47 APO 232.94 V2 26.357

GP -.50 ZAL 132.50 ZAF 34.57 ETS 178.37 ZAE 55.98 ETE 179.31 ZAC 84.85 ETC 257.28 CLP 54.57

DLA 11.56 RAL 192.77 RAD 6567.6 VEL 11.723 pTH 2.07 VHP 5.183 DpA 5.47 RAp 170.12 ECC 1.2659

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

2523.33 -25.67 62.02 53.98 102.39 19 48 9 1923.3 -23.70 53.90

4446.58 7.91 185.82 49.61 62.72 11 16 49 3846.6 4.19 179.12

2242.52 -26.78 41.08 53.69 103.81 21 10 32 1642.5 -24.61 32.95

4202.63 8.92 167.35 49,07 61.35 12 28 22 3602.6 5.03 160.72

1988.40 -29.72 Z0.84 52.75 107.73 22 27 30 1388.4 -27.01 12.70

4029.31 11.55 152.64 47.49 57.60 13 20'46 3429.5 7.19 146.25

MID-CouRSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14123.0 SGR 646.4 SG3 785.2 ST 3376.8 SR 566.2 SS 1276.1

RRT -.2444 RRF -.2835 RTF .9896 CRT -.4178 CRS .6372 CST -.9662

SG814137.8 RZ3 .0424 R13 -.9897 LSA 3605.7 MSA 591.9 SSA 20.8

SG114123.9 SG2 626.8 THA 179.36 EL1 3385.3 EL2 513.1 ALF 175.90

LAUNCH DATE NOV 15 1964 FLIGHT TIME 396.00 ARRIVAL DATE DEC 16 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .O0

RP 207.73 LAP -1.85

RC 320.538 GL 13.19

PLANETOCENTRIC CONIC

C3 16.389 VHL 4.073

LNCH AZMTH LNCH TIME

go.00 lg 13 28

9D.OO 10 O 30

1OO.00 20 42 7

100.00 11 16 32

110.00 22 2 23

110.00 12 12 43

DIFFERENTIAL CORRECTIONS

TOE-1.2697 TRA 6.9858 TC-12.2896 BAU 2.7287

ROE .4048 RRA .1009 RC3 .3415 FAU .12433

FOE-1.4026 FRA 4.3485 FC3-6.4882 BSP 50228

BDE 1.3326 8RA 6.9665 BC312.2943 FSP 2682

DISTANCE 874.099 EARTH TO MARS

LOL 52.67 VL 33.032 GAL -5.54 AZL 88.14 HCA 262.80 SMA 188.81 ECC .23604 INC 1.8604 Vt

L04= 315.46 VP 23.977 GAP -12.40 AZP 90.23 T/U_ 330.31 TAp 233.10 RCA 144.24 Apo 233.38 vZ

GP -.49 ZAL 133.63 ZAp 33.94 ETS 178.35 ZNE 55.04 ETE 179.32 ZAC 84.99 ETC 257.21CLP

DLA 10.66 RAL 199.67 RAD 6587.7 VEL 11.746 PTH 2.07 VHP 5.276 DpA 5.22 RAp 170.70 ECC

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2507.75 -25.43 60.94 55.18 102.89 19 57 15 1907,8 -23.41 52.85

4477.68 8.88 187.60 50.98 63.00 11 15 8 3877.7 5.19 180.86

2228.26 -26.54 40.08 54.89 104.28 21 19 15 1628.3 -24.32 31.99

4232.37 9.88 169.08 50.42 61.65 12 27 4 3632.4 6.02 162.37

1976.98 -29.48 20.03 53.92 108.15 22 35 22 1377.0 -26.72 11.94

4056.42 12.53 154.11 48.85 57.93 13 20 20 3456.4 8.20 147.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714241.9 8GR 650.0 SG3 744.3 ST 3496.8 SR 571.1 SS 1267.7

RflT -.2552 RRF -.2954 RTF .9891 CRT -.4456 CRS .6550 CST -.9681

8G814256.7 R2S .0439 R13 -.9891 LSA 3717.4 MSA 584.6 SSA 20.5

SGl14242.8 SG2 628.4 THA 179.33 EL1 3506.3 EL2 509.9 ALF 175.75

30.115

26.373

33.93

1.2730

LAUNCH DATE NOV 15 1964 FLIGIAT TIME 398.00 ARRIVAL DATE DEC 18 1965

HELIOCENTRIC CONIC

RL 147.93 LAL .00

RP 207.60 LAP -1.83

RC 321.425 GL 14.90

PLANETOCENTRIC CONIC

C3 17.179 VHL 4.145 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 24 43 2492.73 -25.20

90.00 9 38 23 4308.75 9.83

100.00 20 50 59 2214.52 -26.31

100.00 11 14 48 4262.19 10,84

110.00 22 10 24 1965.99 -29.24

110.00 12 11 52 4083.48 13.50

DIFFERENTIAL CORRECTIONS

TDE-1.3906 TRA 7.2428 TC-12,0101BAU 2.7595

ROE .4133 RRA .0975 RC3 .3373 FAU .11714

FOE-1.4147 FRA 4.4376 FC3-5.9032 BSP 50687

8DE 1.4514 8RA 7.2435 BC312.0149 FSP 2551

DISTANCE 878.329 EARTH TO MARS

LOL 52.67 VL 33.036 GAL -5.73 AZL 88.1& HCA 264.05 SMA 188.92 ECC .23773 INC 1.8579 vl 30.115

LOP 316.72 VP 24.002 GAP -12.55 A ZP 90,19 TAL 329.44 TAp 233.50 RCA 144.01 APO 233,83 V2 26.388

GP -.48 ZAL 134.75 ZAp 33.32 ETS 178.33 ZAE 54.12 ETE 179.33 ZAC 85.13 ETC 257.14 CLP 33.32

9.96 RAL 194,56 RAD 6567.7 VEL 11.771PTH 2.08 VHp 5.371DpA 4.97 RAp 171.29 ECC 1.2827

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

59.90 56.40 103.36 20 6 16 1892.7 -23.11 51.85

189.38 52.34 63.31 11 13 31 3908.8 6.17 182.61

39.13 56.10 104.73 21 27 53 1614.5 -24.02 31.07

170.72 51.81 61.97 12 25 50 3662,2 7.01 164.03

19,27 55,10 108.55 22 43 10 1366.0 -26.43 11.21

155.60 50.24 58.29 13 19 56 3483.5 9.21 149.13

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714357.9 5GR 653.3 SG3 704.9 ST 3617.3 SR 573.9 SS 1257.1

RRT -.2661RRF -.3075 RTF .9885 CRT -.4711CRS .6717 CST -.9697

SG814372,7 R23 .0456 R13 -.9885 LSA 3829.2 MSA 577.6 SSA 20.1

SG114358.9 $G2 629.7 THA 179.30 EL1 3627.6 EL2 506.6 ALF 175.62

LAUNCH DATE NOV 15 1964 FLIGHT TIM( 400.00 ARRIVAL DATE DEC 20 1965

HELIOCENTRIC CONIC

RL 147.95 LAL .00

RP 207.48 LAP -1.85

RE 322.286 GL 14.61

PLANETOCENTRIC CONIC

C3 17.808 VHL 4.220

LNCH AZMTH LNCH TIME

90.00 19 33 52

90.00 9 56 19

100.00 20 59 45

100.00 11 13 8

110.00 22 18 18

110.00 12 11 3

DIFFERENTIAL CORRECTIONS

T_E-1.5145 TRA 7.5275 TC-11.7236 BAU 2.7922

RDE .4266 RRA .0939 RC3 .3326 FAU .11015

FDE-1.4224 FRA 4.3249 FC3-5.3551 8SP 51148

BDE 1.5735 8RA 7.5281 8C311.7283 FSp 2425

DISTANCE 882.553 EARTH TO MARS

LOL 52.67 VL 33.044 GAL -5.92 AZL 88.14 HCA 265.31 SNA 189.03 ECC .23949 INC 1.8555 vl 30.113

LOP 317.98 VP 24.025 GAP -12.69 AZP 90.15 TAL 328.56 TAp 233.88 RCA 143.76 Apo 234.29 V2 26.402

GP -.47 ZAL 135.87 ZAP 32.72 ETS 178.31 ZAE 53.22 ETE 179.34 ZAC 85.27 ETC 257.08 CLP 32.72

OLA 9.26 RAL 195.45 RAD 6567.7 VEL 11.798 PTH 2.09 VHp 5.468 DpA 4.71 RAp 171.90 ECE 1.2931

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2478.26 -24.97 58.90 57.64 103.81 20 15 11 1878.3 -22.83 50.89

4539.87 10.78 191.18 53.75 63.66 11 11 59 3939.9 7.15 184.38

2201.30 -26.07 38.21 57.32 105.16 21 36 26 1601,3 -23.74 30,19

4292.07 11.79 172.43 53.22 62.33 12 24 40 3692.1 8.00 165.70

1955.46 -29.01 18.53 56.31 108.92 22 50 54 1355.5 -26.16 10.52

4110.69 14.47 157.11 51.67 58.69 13 19 34 3510.7 10.22 150.59

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT14469.4 SGR 656.5 SG5 666.8 ST 3737.3 SR 580.6 SS 1244.1

RRT -.2770 RRF -.3196 RTF .9878 CRT -.4946 CRS .6872 CST -.9711

5G814484.3 R23 .0473 R13 -.9878 LSA 3940.3 MSA 570.8 SSA 19.7

5Gl14470.5 5G2 630.8 THA 179.28 ELI 3748.5 EL2 303.1 ALF 175.52
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH _A_[ NOV 15 I964 FLIGHT TIME 402.00 ARRIVAL DATE DEC 22 1965

HELIOCENTRIC COlN IC DISTANCE 886.769 EARTH TO MARS

RL 147.95 LAL .00 LOL 52.67 VL 55.051 GAL -6.12 AZL 88.15 HEA 266._7 SMA 189.14 ICE .24132 |NC 1.8551 vi 30.115

RP 207.56 LAP -1.85 LOP 319.24 VP 24.048 GAF -12.84 AZP 90.11 TAL 527.67 TAp 254.24 RCA 143.49 APO 234.78 V2 26.416

RC 725.141 GL 14.31GP -.46 ZAL 136.99 ZAp 32.14 ETS 178.29 ZAE 52.34 ETE 179.36 ZAC 85.42 ETC 257.01 CLP 32.15

PLANETOCENTRIC CONIC

C5 18.477 VHL 4.299 DLA 8.56 RAL 196.33 RAD 6567.7 VEL 11.826 pTH 2,09 VHF 5.567 DpA 4.44 RAp 172,52 ECC 1.3041

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LOnG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

90.00 19 42 55 2464.56 -24.74 57.95 58.89 104.25 20 25 59 1864.4 -22.54 49.96

90.00 9 54 19 4571.02 11.71 192.99 55.19 64.03 11 10 30 3971.0 8.13 186.15

100.00 21 8 25 2188.60 -25.84 37.]4 58.57 105.57 21 44 53 1588.6 -23.46 29.35

100.00 11 11 50 4322.01 12.73 174.16 54.66 62.73 12 23 52 5722.0 8.98 167.38

110.00 22 26 8 1945.38 -28.79 17.8] 57.53 109.28 22 58 33 1345.4 -25.89 9.86

110.00 12 10 17 4157.99 15.4] 158.65 53.12 59.11 13 19 15 3538.0 11.22 152.07

DIFFERENTIAL CORRECTIONS MID-CouRSE ExECuTION ACCURACY O_BIT DETERMINATION ACCURACY

706-1,6423 TRA 7.8193 TC-11.4368 BAU 2.8263 SG714579.3 SG4_ 658.6 SG3 6]0.0 ST 3857.1 SR 585.2 SS 1229.5

ROE .4382 RRA .0899 RC5 .3276 FAU .10343 RRT -.2881RRF -.3322 RTF .9870 CRT -.5166 CRS .7023 CST -.9721

FOE-1.4276 ERA 4.2086 FC3-4.8460 BSP 51558 SG814594.2 R23 .0495 R13 -.9871 LSA 4051.2 MSA 564.4 SSA 19.4

8DE 1.6998 8RA 7.819_I BC311.4415 FSP 2301 S8114580.5 SG2 631.6 THA 179.25 EL1 3869.1 EL2 499.5 ALF 175.44

LAL_NCH DATE NOV 15 1964

HELIOCENTRIC CONIC

FLIGHT TIME 404.00

RL 147.95 LAL .00 LOL ]2.67 VL

RP 207.26 LAP -1.85 LOP 320.50 VP

RC 523.980 GL 14.02 GP -.4] ZAL 138.10 ZAP 51.57 ET8 178.27 ZAE

PLANETOCENTRIC CONIC

C3 19.190 VHL 4.3810LA 7.87 RAL 197.21RAD 6567.8 VEL 11.856 pTH

ARRIVAL DATE OEC 24 1965

DISTANCE 890.978 EARTH TO MARS

53.057 GAL -6.]2 AZL 88.15 HCA 267.83 SNA 189.25 ECC .24324 INC 1.8507 vl 30.115

24.070 GAP -12.99 AIP 90.07 TAL 326.76 TAp 2]4.59 RCA 143.22 Apo 255.28 V2 26.428

LNCH AZNTN LNCH TIMI[ L-I TIME INJ LAT

90.00 19 51 50 2451.03 -24.]2

90.00 9 ]2 23 4602.18 12.64

100.00 21 16 59 2176.44 -25.62

1OO.00 11 9 56 4]]2.00 13.66

110.00 22 53 5] 193].78 -28.57

110.OO 12 9 52 416].43 16.38

DIFFERENTIAL C_RECTIONS

TOE-1.7732 TRA 8.119] TC-11.1467 BAU 2.8610

ROE .4301RRA .085] RC5 .5222 FAU .08695

FOE-1.4283 FRA 4.0904 FC]-4.3718 BSP 51952

80E 1.829] 8RA 8.1200 BC311.1514 FSP 2180

51.47 ETE 179.37 ZAC 85.57 ETC 256.94 CLP 31.57

2.10 VHp 5.669 DpA 4.16 RAp 173.16 ECC 1.3158

|NJ L(_4G INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LO_NG

57.03 60.17 104.63 20 32 41 1851.0 -22.27 49.09

194.81 56.66 64.45 11 9 E 4002.2 9.09 187.93

36.51 59.83 10].95 21 5] 15 1576.4 -23.19 28.55

175.90 58.14 63.15 12 22 28 3752.0 9.95 169.07

17.17 58.77 109.62 23 6 8 1535.8 -25.63 9.23

160.20 34.80 59.57 13 18 37 3565.4 12.22 153.57

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

88T14688.3 SGR G82.3 SG3 594.5 9T 3976.0 SR 589.7 58 1212.4

RRT -.2993 RRF -.3448 RTF .9862 CRT -.3369 CRS .7164 CST -.9730

SGI814701.2 R23 .0315 R13 -.9862 LSA 4161.1 M$A 558.0 SSA 19.1

S8114687.6 882 632.1 THA 179.23 ELI 3988.8 EL2 495.9 ALF 175.38

LAUNCH DATE NOV 15 1964 FLIGHT TIME 405.00

HELIOCENTRIC CONIC DISTANCE 895.179

RL 147.95 LAL ,00 COL 52,67 YL 33.063 GAL -6.53 4ZL 88.15 HCA 269.10 SMA

RP 207.15 LAP -1.85 LOP 321.77 VP 24.091 GAP -13.15 AZP 90.03 TAL 325.83 TAp

RC 324.833 &L 15.72 GP -.44 ZAL 139.20 ZAp ]1.02 ETS 178.24 ZAE 50.61ETE

PLANETOCENTRIC CONIC

C3 19.950 VHL 4.467 DLA 7.18 RAL 198.08 RAD 6567.8 VEL 11.888 pTH 2.11VHp

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 20 0 40 2438.25 -24.29 56.17 61.45 105.02 20 41 18

90.00 9 50 51 4633.35 13.54 186.65 38.16 64.89 11 7 45

100.00 21 25 26 2164.81 -23.40 35.71 61.11 106.31 22 1 31

100.00 11 8 25 4382.0] 14.58 177.66 57.64 63.61 12 21 27

110.00 22 41 33 1926.64 -28.36 16.54 60.03 109.94 23 13 ]9

110.00 12 8 49 4192.96 17.33 161.78 36.12 60.06 15 18 42

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.9074 TRA 8.4281 TC-10.8531 BAU 2.8864 58714790.3 SGR 663.3 SG3 560.2

ROE .4623 RRA .0807 RC3 .3166 FAU .09088 RRT -.3106 RRF -.3377 RTF .9853

FOE-t.4258 FRA 3.9698 FC3-3.9351 8SP 52314 SG814805.5 R23 .0538 R13 -.9853

80E 1.9826 8RA 8.4285 BC310.8598 FSP 2061 S8114792.0 SG2 632.4 THA 179.20

LAUNCH DATE NOV 15 1964 FLIGHT TIME 408.00

HELIOCENTRIC CONIC DISTANCE 899.369

RL 147.85 LAL .00 LOt,- 52.67 VL 33.070 GAL -6.75 AZL 88.13 HCA 270.36 ,_A

RP 207.08 LAP -1.83 LOP 323.03 VP 24.111 GAP -13.31AZP 89.99 TAL 324.89 TAp

RC 325.671GL 13.43 GP -.43 ZAL 140.30 ZAP 30.48 ETS 178.22 ZAE 49.77 ETE

PLANETOCENTRIC CONIC

C3 20.7]9 VHL 4.556 OLA 6.30 RAL 198.93 RAD 6367.8 VEL 11.922 pTH 2.12 VHp

LNCH AZ1MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A Z14TH INJ TIME

90.00 20 9 22 2426.05 -24.07 55.34 62.76 105.]8 20 49 48

90.00 9 48 43 4664.54 14.44 198.31 59.69 65.37 11 6 27

100.00 21 33 49 2153.71 -25.19 34.96 62.41 106.66 22 9 42

100.00 11 6 57 4412.11 15.48 179.44 59.18 64.11 12 ZO 30

110.00 22 49 8 1917.99 -28.16 15.95 61.30 110.23 23 21 6

110.00 12 8 8 4220.59 18.26 163.38 57.66 60.59 1] 18 28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

70E-2.0445 TRA 8.7453 TC-10.5611 8AU 2.9322 SG714891.0 SGR 668.0 SG] 527.1

ROE .4750 RRA .0756 RC3 .]107 FAU .08459 RRT -.3219 RRF -.3707 RTF .9842

F06-1.4194 FRA 3.8463 FC3-3.5277 BSP 52668 S8014906.0 R23 .0563 R13 -.9842

BCE 2.0989 BRA 8.7456 BC310.5657 FSp 1947 SG114892.5 SG2 632.5 THA 179.17

ARRIVAL DATE DEC 26 1965

EARTH TO MARS

189.36 ECC .24524 INC 1.8483 vl 30.115

234.93 RCA 142.92 Apo 2]5.80 VZ 26.439

179.38 Z4C 85.73 ETC 256.88 CLP 31.02

5.772 DpA ].87 RAp 17].81ECC 1.3283

PO CST TIM INJ Z LAT INJ 2 LONG

1838.3 -22.00 48.25

403].4 10.05 189.72

1564.8 -22.92 27.79

3782.0 10.92 170.78

1326.6 -25.38 8.63

3593.0 13.21 155.08

ORBIT DETERMINATION ACCURACY

ST 409].7 SR 594.0 SS 1195.4

CRT -.5557 CRS .7298 CST -.9737

LSA 4269.7 MSA 551.9 SSA 18.7

EL1 4107.2 EL2 492.2 ALF 175.32

ARRIVAL DATE DEC 28 1965

EARTH TO MARS

189.47 ECC .24752 INC 1.8459 vl 30.1t5

235.25 RCA 142.61APO 236.54 V2 26.449

179.]9 ZAC 85.89 ETC _56.81 CLP 30.48

5.877 DpA 3.58 RAp 174.48 ECC 1.3416

PO CST TIM INJ 2 LAT INJ 2 LONG

1826.0 -21.73 47.45

4064.5 10.99 191,52

1553.7 -22.66 27.07

3812.1 11.87 172,50

1318.0 -25.14 8.08

5620.6 14.20 156.62

ORBIT DETERMINATION ACCURACY

ST 4209.5 SR 598.1SS 1172.0

CRT -.5731CRS ,7425 CST -.9742

LSA 4376.4 MSA 545.9 8SA 18.4

EL1 4223,6 EL2 488.5 ALF 175.28
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE hK)V 15 1954

HELIOCENTRIC CONIC

RL 147.93 LAL .00

RP 207.00 LAp -1.64

RC 326.503 6L 13.13

PLANETOCENTRIC C_IC

C3 21.6E0 VHL 4.S50

LNCM AZMTH LNCH'_r|ME

90.00 20 17 59

90.00 9 46 57

100.00 21 42 5

100.00 11 5 32

110.00 22 35 38

110.00 12 7 28

FLIGHT TIM( 410.00 ARRIVAL OATE DEC 30 1965

DISTANCE 903.549

LOL 52.67 VL 33.076 GAL -6.97 AZL 88.16 HCA 271.63 SNA

LOP 324.30 VP 24.130 GAp -13.47 AZP 89.95 TAL 323.93 TAp

;p -.43 ZAL 141.59 ZAP L_.S8 ETS 178.20 ZA[ 4R.94 ST(

EARTH TO MARS

189.59 ECC .24949 INC 1.8435 vl 50.115

235.56 RCA 142.29 Also 236.89 V2 25.459

173.40 _AC 86.06 ETC 253.75 CLp 28.96

OLA 5.82 RAL 199.81RAO 6567.9 VEL !1.958 PTH 2.13 VHP

L-I TIM( INJ LAT IflJ LC_IG INJ fiT ASC INJ AZMTH INJ TIME

2414.40 -23.66 54.55 64.08 105.71 20 58 13

4695.73 13.31 200.38 61.25 65.89 11 5 13

2143.15 024.98 34.24 83.72 106.98 22 17 48

4442.22 16.37 181.23 60.75 64.63 12 19 35

1909.81 -27.96 15.39 82,59 110.51 23 28 28

4248.31 19.18 165.01 59.24 61.14 13 18 17

D1FFEREMTIAL C_RRECTIONS MID-COURSE ExECuTIC_ ACCURACY

TDE-Z.I$S9 TRA 9.0711 TC010.2690 BAU 2.9694 SG714989.T Sm 670.5 SG3 495.2

ROE .4881RRA .0700 RC3 .3046 FAU .07872 RRT -.5334 RRF -.3841RTF .9830

FDE-t.4100 FRA 3.7203 FC3-3.1323 BSP 52970 SGa15004.7 R23 .0591 R13 -.9830

ROE 2.2398 BMA 9.0713 6C310.2735 FSP 1834 _114991.4 $G2 632.1 ?HA 179.14

LAUNCH OATS NOV 15 1904 PLIGHT TIME-412.00

HELIOCENTRIC CONIC OISTANC[ 807.717

RL 147.95 LAL .00 LOL 52.67 VL 33.083 GAL -7.20 AZL 88.16 HCA 272.89 _4A

RP 204.93 LAP -1.84 LOP 323.56 VP 24.148 GAP -13.84 AZP 89.91TAL 322.96 TAP

RC 327.330 tel 12.83 r,p -.42 ZAL 142.47 ZAP 1_).45 ETS 178.18 ZAI[ 48.13 ETE

PLAN[TOCENTRIC CONIC

C3 22,337 VHL 4.747 OLA 3.1S RAL _00.8i RAO ISi?.8 V[L 11.996 PTH 2.14 VHP

LNCH AZ14TH LNCH TIME L-I TIN( INJ LAT INJ IGNG INJ RT ASC INJ AZNTH INJ TIM(

90.00 20 2i 29 2403.31 -23.ti 53.80 85.42 108.03 21 6 32

90.00 9 45 15 4728.82 16.17 202.27 $2.84 66.43 11 4 2

100.00 21 SO 15 2133.12 -24.78 33.56 65.05 107.28 22 25 48

100.00 11 4 10 4472.35 17.24 185.05 82.34 65.19 12 18 42

110.00 23 4 5 1902.13 -27.78 14.87 00.88 110.77 23 35 45

110.00 12 I 31 4278.11 20.08 188.68 60.85 61.74 13 18 7

OIFFERENTIAL CCRRECTIQN8 MID-CouRsE EvlrCuTION ACCURACY

TDE-2.3305 TRA 8.4055 TC3-9.9780 8AU 3.0078 $GTtS08S.3 _ 872.9 SG3 464.3

RD[ .3018 RRA .0840 RC3 .2884 FAU .07308 RRT -.3400RRF -.3976 RTF .9816

F02-1.3375 FRA 8.8917 FC_k-2.80S4 Blip §3248 _|3|00.0 R23 .0622 R13 -.9817

BIDE 2.3R$6 BRA 9.4057 |C3 ,,8824 FliP 172S $G513087.1SG2 631.5 THA 179.12

5.984 0PA 3.28 RAP 175.16 ECC 1.3558

PO CST TIM INJ 2 LAT INJ 2 LONG

1814.4 -21.48 46.69

4095.7 11.93 193.34

1543.1 -22.42 26.38

3842.2 12.82 174.24

1309.8 -24.92 7.55

3648.3 15.18 158.17

04_61T DETERMINATION ACCURACY

ST 43_4.3 8R 602.1 S8 1148.9

CRT -.5895 CR$ .7548 CST -.9746

LSA 4482.2 MSA 540.1 SSA 18.1

EL1 4339.0 EL2 484.7 ALF 175.25

ARRIVAL DATE JAN 1 1966

EARTH TO MARS

189.71ECC .25176 INC 1.8411 vl 30.115

235.85 RCA 141.95 APO 237.47 V2 26.467

179.41 ZAC 86.2_ ETC 256.68 CLP 29.45

6.094 DPA 2.97 RAp 175.86 ECC 1.3709

PO CST TIM INJ 2 LAT INJ 2 LONG

1303.3 -21.23 45.97

4126.9 12.85 195.17

1553.1 -22.18 25.73

3872.3 13.75 175.99

1302.1 -24.70 7.06

3676.1 16.15 159.74

ORBIT DETERMINATION ACCURACY

ST 4436.5 3R 606.0 Ss 1123.8

CRT -.6047 CR$ .7666 CST -.9748

LSA 4585.5 NSA 534.5 SSA 17.8

EL1 4451.7 EL2 431.0 ALF 175.22

LAUHCH DATE NOV 15 1984 FLIGHT TIME 414.00

MELIOCEHTRIC CONIC

RL 147.95 LAL .00

RP 206.85 LAP -1.83

RC 328.152 GL 12.54

PLANETOCENTRIC CONIC

C3 23.513 VHL 4.849

LNCH AZMTH LNCH TIME

90.00 20 34 52

90.00 9 43 38

100.00 21 58 19

100.00 11 2 50

110.00 23 11 24

110.00 12 6 15

OISTANC2 911.872

LOL 52.67 VL 33.089 GAL -7.43 AZL 88.16 HCA 274.16 3MA

LOP 326.83 VP 24.165 GAP -13.81 AZP 89.87 TAL 321.97 TAp

GP -.41 ZAL 143.55 ZAP 26.97 ETS 178.16 ZAE 47.33 ETE

ARRIVAL DATE JAN 3 1966

EARTH _O MARS

189.82 ECC .25412 INC 1.8387 Vl 30.115

236.13-RCA 141.59 Apo 236.08 V2 26.474

179.42 ZAC 86.40 ETC 256.62 CLp 28.96

OLA 4.48 RAL 201.50 RAO 6568.0 VEL 12.037 PTH 2.15 VHP

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZNTH INJ TIME

2392.76 -23.46 53.10 66.77 106.33 21 14 45

4758.11 17.01 204.17 64.46 67.02 11 2 54

2123.62 -24.58 32.93 66.39 107.56 22 33 43

4502.50 18.09 184.88 63.97 65.79 12 17 53

1894.92 -27.60 14.39 65.22 111.01 23 42 59

4303.96 20.97 168.33 62.49 62.36 13 17 59

6.206 DPA 2.66 RAp 176.57 ECC 1.3870

PO CST TIM INJ 2 LAT INJ 2 LONG

1792.8 -20.99 45.29

4158.1 13.75 197.01

1523.6 -21.95 25.12

3902.5 14.67 177.76

1294.9 -24.50 6.59

3704.0 17.10 161.33

ORBIT DETERHINATION ACCURACY

ST 4546.2 8R 609.6 SS 1096.8

CRT -.6188 CRS .7779 CST -.9748

LSA 4686.4 HSA 529.0 SSA 17.5

EL1 4562.0 EL2 477.2 ALF 175.20

DIFFERENTIAL C_qRECTION8 MID-COURSE EXECUTION ACCURACY

70E-2.4778 TRA 9.7490 TC3-9.6890 8AU 3.0471 SG715178.2 3_ 675.2 863 434.5

ROE .5156 RRA .0576 RC3 .2919 FAU .06752 RRT -.3566 RRF -.4115 RTF .9801

FOE-1.3818 FRA 3.4599 FC3-2.4862 BSP 53503 SG815193.2 R23 .0658 R13 -.9802

80E 2.5309 8RA 9.7492 BC3 9.6934 FSP 1617 S6115180.I SGZ 630.7 THA 179.09

LAUNCH DATE NOV 15 1964 FL,[GHT TIM( 416.00 ARRIVAL DATE JAN 5 1966

HELIOCENTRIC CONI_ DISTANCE 916.013 EARTH TO MARS

flL 147.95 LAL .00 LC_ 52.67 VL 33.096 GAL -7.67 AZL 88.16 HCA 275.42 SNA 189.94 ECC .25658 INC 1.8363 vl 30.115

RP 206.81 LAp -1.83 LOP 326.10 VP 24,181 GAP -13.99 AZP 89.83 TAL 320.97 TAp 236.39 RCA 141.21 Apo 238.68 V2 26.480

RC 328.970 GL 12.25 GP -.41 ZAL 144.61 ZAP 28.49 (TS 178.13 ZAE 46.55 ETE 179.43 ZAC 86.57 ETC 256.56 CLP 28.49

PLANETOCENTRIC CONIC

C3 24.552 VHL 4,955 DLA 3.83 RAL 202.34 RAO 6568.0 VEL 12.080 PTH 2.16 VHp 6.320 DpA 2.34 RAp 177.29 ECC 1.4041

LNCH AZ14TH LNCH TIN( L-I TIM( 1NJ LAT INJ LONG 1NJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 43 10 2382.80 -23.26 52.43 60.14 106.62 21 22 53 1782.8 -20.77 44.65

90.00 9 42 0 4789.29 17.83 206.09 66.12 67.63 11 1 50 4189.3 14.64 198.87

100.00 22 6 18 2114.65 -24.40 32.32 67.76 107.83 22 41 33 1514.7 -21.73 24.54

lOO.O0 11 1 33 4532.66 18.92 186.7_ 65.63 66.42 12 17 6 3932.7 15.57 179.54

110.00 23 16 39 1888.21 -27.44 13.93 66.56 111.23 _3 50 7 !288.2 -24.51 6.17

110.00 12 5 42 4331.88 21.84 170.02 64.16 63.03 13 17 54 3731.9 18.05 162.95

DIFFERENTIAL CORRECTiONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.6293 TR410.1024 TC3-9.4024 8AU 3.0677 SGTI5256.| 3GR 877.4 SG3 405.8 ST 4653.8 SR 615.0 SS 1067.9

RDE .5299 RRA ,0507 RC3 .2854 FAU .06218 RRT -.3684 RRF -.4255 RTF .9783 CRT -.6321 CRS .7889 CST -.9746

F02-1.3628 FRA 3.3257 FC3-2.1925 BSP 53729 SG815283.8 R23 .0693 R13 -.9784 LSA 4785.4 MSA 525.6 SSA 17.3

BO( 2.6621 BRA10.1025 BC3 9.4068 FSP 1514 S6115270.0 SG2 829.? THA 179.06 ELI 4670.1 EL2 4?3.4 ALF 175.19
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA'JNCM _ATE NOV 15 1964

MELI_CENIRIC CONIC

RL 147.95 LAL .00

RF 206.77 LAp -1,82

RC 329.784 GL 11,g5

PLANETOCENTRIC CONIC

C3 25.658 VHL 5.065

LNCH AZHTH LNCH TIME

90.00 20 51 ZZ

90.00 9 A0 27

100.00 22 14 11

100.00 11 0 19

110,00 23 25 50

110.00 12 5 10

FLIGHT TIME 418.00 ARRIVAL _ATE JAN 7 19_6

DISTANCE 9Z0.138 EARTH TO MARS

LOL 52.67 VL 53.IOZ GAL -7.9Z AZL 88.17 HCA Z76.69 SMA 190.06 ECC .25915 ]NC 1.8338 vl 30.115

LOP 329.57 VP 24.196 GAP -14.17 AZP 89.79 TAL 319.95 TAp 256.64 RCA 149.81 APO 259.32 v2 26.486

GP -.40 ZAL 145.67 ZAP 28.02 [_8 178.11 ZAE 45.78 ETE 179.44 ZAC 86.75 ETC Z56.50 CLP 28.02

DLA 3.17 RAL 203.17 RAD 6568.0 VEL 12.126 pTH 2.17 VHp 6.437 DPA 2.01 RAp 178.02 ECC 1.42Z3

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM ]NJ 2 LAT [NJ Z LONG

2373.36 -73.08 51.80 69.5? 106.88 21 30 55 1773.4 -70.55 44.04

4820.45 18.6? 208.03 67.80 68.?8 11 0 48 4220.4 15.51 200,74

2106.21 -74.27 31.76 69.13 108.08 ?2 49 17 1506.2 -21,52 24.00

4567.83 19.73 188.61 67.3? 67.08 17 16 2? 396?.8 16.46 181.34

1881.97 -77.29 13.51 67.91 111.44 23 57 12 1782.0 -24.13 5,77

4359.84 ?2.69 171.75 65.86 63.72 13 17 49 3759.8 18.98 164,58

CI_FERENTI AL CORRECTIONS

TDE-2.7830 TRAlO.4652 TC3-9.1184 BAU 3.1294

RDE .5446 RRA .0453 RC3 .2787 FAU .05698

FC£-1.3404 FRA 3.1884 FC3-1.9224 BSP 53934

BDE 2.8358 BRA10.4653 BC3 9.1277 FSP 1412

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15355.7 SGR 679.4 SG3 378.0 ST 4757.7 SR 616.3 SS 1037.0

RRT -.3801RRF -.4396 RTF .9763 CRT -.6443 CRS .7994 CST -.9743

SG815370.8 R23 .0734 R13 -.9764 LSA 4880.8 MSA 518.4 9SA 17.0

SGl15357.9 SGZ 628.4 THA 179.03 ELi 4774.4 EL2 469.6 ALF 175,18

LAUNCH DATE NOV 15 1964 FLIGHT TIME 420.00 ARRIVAL DATE JAN 9 1966

HELIOCENTRIC CONIC DISTANCE 924.Z47

RL 147.95 LAL .00 LOL 57.67 VL 33.109 GAL -8.18 AZL 88.17 HCA 277.96 SMA

RP ?06.73 LAP -1,81 LOP 330.63 VP Z4.210 GAP -14.35 AZP 89.75 TAL 318.91 TAp

RC 330.595 GL 11.66 GP -.39 ZAL 146.71 ZAp 27.57 ETS 178.09 ZAE 45.02 ETE

PLANETOCENTRIC COdNIC

C3 26.837 VHL 5.180 DLA 2.53 RAL 204.00 RAD 6568.1VEL 12.174 pTH 2.18 VHP

LNCH AZMTH LNCH liME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ

90.00 20 59 27 2364.46 -22.90 51.21 70.92 107.13 21

90.00 9 38 57 4851.39 19.40 209.99 69.51 68.96 10

100.00 22 21 59 2098.28 -24.05 31.23 70.5? 108.31 22

100.00 10 59 7 4593.00 Z0.52 190.50 69.04 67.77 17

110.00 23 32 56 1876.22 -27.14 13.13 69.28 111.63 24

110.00 12 4 39 4387.83 23.53 173.49 67.60 64.45 13

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-2.9414 TRA10.8578 TC3-8.8394 BAU 3.1729 SGT15440.9 SGR 681.4 9G3 351.?

ROE .5598 RRA .0354 RC3 .2720 FAU .05195 RRT -.39Z0 RRF -.4541RTF .9740

FOE-1.3155 FRA 3.0481 FC3-1.6760 BSP 54078 SG815455.9 R23 .0780 R13 -.9740

BDE 2.994? BRA10.8379 BE3 8.8435 FSP 1313 SGl15443.2 SG2 626.8 THA 179.01

EARTH TO MARS

190.19 ECC ,76183 INC 1.8314 vl 50.113

?36.87 RCA 140.39 ApO 239.98 v2 26.490

179.44 ZAC 86.93 ETC 256.44 CLP 27,57

6.557 DpA 1.67 RAp 178.77 ECC 1.4417

TIME PO CST TIM INJ ? LAT [NJ 2 LONG

38 5? 1764.5 -Z0.34 43,47

59 49 4751.6 16.37 202.63

56 57 1498.3 -?1.33 25.49

15 40 3993.0 17.33 183.16

4 17 1Z76.2 -25.96 5.41

17 47 3787.8 19.89 166.74

ORBIT DETERMINATION ACCURACY

ST 4859.6 SR 619.5 SS 1004.6

CRT -.6560 CRS .8098 CST -.9738

LSA 4974.4 MSA 513.3 9SA 16.7

ELi 4676.7 EL? 465.8 ALF 175.18

LAUNCH DATE NOV 15 1964 FLIGHT TIRE 4Z2.00 ARRIVAL DATE JAN 11 1966

HELIOCENTRIC CONIC O|STANCE 928.357 EARTH TO MARS

RL 147.95 LAL .00 LOL 5?.67 VL 33.116 GAL -8.44 AZL 88.17 HCA ?79.23 SMA 190.31 ECC .26462 INC 1.8289 vt 30,115

RP 206.70 LAP -1.81 LOP 331.90 VP 24.223 GAP -14.55 AZR 89.71 TAL 317.86 TAp 237.09 RCA 139.95 Apo ?40.67 V? 26.493

RC 331.403 GL 11.38 GP -.59 ZAL 147.75 2AF 77.14 [TS 178.06 ZAE 44.27 ETE 179.45 ZAC 87.12 ETC 256.38 CLP 27.13

PLANETOCENTRIC CONIC

C3 28.091 YHL 5.300 DLA 1.89 RAL 204.82 RAD 6568.1VEL 17.726 pTH ?.?0 VHp 6.679 DpA 1.33 RAP 179.53 ECC 1.4623

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 7 27 2356.09 -22.73 50.65 77,34 107.35 ?1 46 43 1756.1 -20.14 42.93

90.00 9 37 30 4882.70 20.15 211.97 71.25 69.67 10 58 52 4282.7 17.20 204.33

100.00 22 29 41 2090.87 -23.89 30.74 71.93 108.52 23 4 31 1490.9 -21.14 23.02

100.00 10 57 57 46?3.15 71.29 192.42 70.78 68.50 17 15 1 4023.2 18.18 185.O0

110.00 23 39 57 1870.93 -27.01 12.77 70.66 111.80 24 11 8 1270.9 -23.81 5.07

110.00 12 4 11 4415.85 24.34 175.77 69.37 65.72 13 17 47 3815.9 20.79 167.92

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-3.1034 TR411.220? TC3-8.5657 940 3.?184 SGT155Z3.6 SGR 683.3 SG3 3?5.3 ST 4958.3 SR 622.2 89 970.5

ROE .5754 RRA .0271RC3 .2652 FAU .04706 RRT -.4039 RRF -.4689 RTF .9712 CRT -.6669 CRS .8200 CST -,9731

FDE-1.S876 FRA 2.9048 FC3-1.4505 BSP 54186 SG815538.6 RZ3 .0830 R13 -.9713 LSA 5065.1MSA 508.2 SSA 16.4

BDE 3.1563 BRA11.2202 BE3 8.3698 FSP 1217 SGl15526.0 SG2 624.9 THA 178.98 EL1 4975.8 EL2 462.0 ALF 175.18
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA'JNCH _kTE NOV 16 1964 FLIGHT TIME 160.00 ARRIVAL DATE APR 25 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .OO

RP 244.91 LAP 1.19

RC 126.220 GL 9.80

PLANETOCENTRIC CONIC

C3 37.490 VHL 6.123 OLA 10.02 RAL 181.53 RAO 6568.5 VEL 12.604 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT lNJ LONG INJ RT ASC INJ A ZMTH INJ TIME

90.00 18 28 23 2686.13 -27.53 73.56 57.74 96.90 19 13 9

90.00 9 3 S 4697.69 15.37 200.51 51.38 65.92 10 21 23

100.00 19 54 40 2407.81 -28.91 52.89 57.53 97.95 20 34 48

100.00 10 19 26 4451.44 16.64 181.79 50.78 84.80 11 33 40

110.00 21 14 11 2159.03 -32.60 33.28 56.82 100.89 21 50 10

110.00 11 16 28 4272.99 19.98 186.47 49.00 61.67 12 27 41

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .9845 TRA-2.4376 TCS .6807 BAU .3425 SGT 2628.5 8;R 488.1SG3 204.2

ROE -.4835 RRA -.1758 RE3 -.0611FAU .06286 RRT -.0720 RRF .0§67 RTF -.8594

FOE -.4335 FRA 1.5824 FC3-1.4817 BSP 8833 SGB 2673.4 R23 .0074 R13 .8593

8DE 1.0968 8RA 2.4439 8C3 .6834 FSP 556 $61 2828.7 $G2 486.8 THA 179.21

DISTANCE 428.257 EARTH TO MARS

LOt. 53.68 VL 35.350 GAL -6.05 AZL 88.30 HCA 135.70 SMA 243.58 ECC .40451 INC 1.6996 vl 30.121

LOP 189.39 VP 23.215 GAp 23.86 AZp 91.22 TAL 338.86 TAp 114.56 RCA 145.05 APO 342.11 V2 22.396

GP .40 ZAL 123.17 ZAp 173.94 ETS 174.93 ZAE 155.53 ETE 358.24 ZAC 88.82 ETC 256.13 CLP 173.95

2.29 VHP 10.714 OpA .25 RAp 183.77 ECC 1.6170

PO CST TIM INJ 2 LAT INJ 2 LONG

2086.1 -26.29 65.11

4097.9 11.99 193.46

1807.8 -27.51 44.]7

3851.4 13.10 174.77

1559.0 -30.76 24.33

3673.0 16.04 159.56

ORBIT DETERMINATION ACCURACY

ST 1154.2 SR 455.2 $5 563.8

CRT -.7271 ERS -.5810 EST .9795

LSA 1322.2 MSA 329.1 SSA 29.6

EL! 1204.0 EL2 299.6 ALF 162.91

LAUNCH DATE NOV 16 1964 FLIGHT Title 162.00 ARRIVAL DATE ApR 27 1965

HELIOCENTRIC CONIC DISTANCE 430.272 EARTH

RL 147.92 LAL .00 LOL 53.68 VL 35.238 GAL -5.86 AZL 88.31HCA 136.81 SNA 240.11 ECC .39535 INC

RP 244.68 LAP 1.16 LOP 190.30 VP 23.067 GAP 23.26 AZP 91.23 TAt. 339.19 TAp 115.80 RCA 145.18 APO

RE 128.267 GL 10.00 GP .42 ZAL 122.64 ZAp 173.47 ETS 175.07 ZAE 155.24 ETE 358.46 ZAC 88.92 ETC

PLANETOCENTRIC CONIC

C3 35.653 VHL 5.971DLA 10.40 RAL 181.17 RAO 8568.4 VEL

LNCM AZMTH LNCM TIME L-I T1ME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

90.00 18 23 44 2683.99 -27.53 73.55 56.56 96.9! 19 8 30

90.00 9 4 38 4672.64 14.67 198.99 50.15 65.50 10 22 31

100.00 19 50 15 2406.97 -28.90 52.83 56.36 97.98 20 30 22

100.00 10 20 49 4428.89 13.92 180.32 49.54 64.36 11 34 36

110.00 21 10 14 2156.69 -32.57 33.11 55.65 100.99 21 46 10

110.00 11 17 19 4249.93 19.23 165.10 47.75 61.18 12 28 9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .9648 TRA-2.4099 TC3 .7414 BAu .3547 8GT 2677.5 SGR 481.1 $G3 214.4

ROE -.4648 RRA -.1676 RE3 -.0633 FAU .06463 RRT -.0737 RRF .0580 RTF -.8642

FOE -.4327 FRA 1.6126 FC3-1.5695 BSP 9017 _ 2720.3 R23 .0078 R13 .8641

8DE 1.0710 8RA 2.4158 8C3 .7441 FSP 587 $61 2877.7 SG2 479.8 THA 179.22

TO MARS

1.6949 vl 30.121

335.04 V2 22.418

256.11CLP 173.48

12.531 PTH 2.27 VHP 10.472 DpA .09 RAp 184.16 ECC 1.5888

PC) CST TIM INJ 2 LAT INJ 2 LONG

2086.0 -26.29 65,10

4072.8 11.24 191.99

1807.0 -27.50 44.31

3826.9 12.34 173.35

1536.7 -30.72 24.$8

3649.9 15.24 158.26

OR81T DETERMINATION ACCURACY

ST 1164.2 SR 448.7 SS 571.0

CRT -.7242 CRS -.5725 CST .9783

LSA 1332.0 MSA 328.3 SSA 29.9

ELI 1211.7 EL2 297.3 ALF 163.37

LAUNCH DATE NOV 16 1964 FLIGHT TIME 164.00 ARRIVAL DATE APR 29 1965

HELIOCENTRIC CON IC DISTANCE 432.414

RL 147.92 LAL .00 LOL 53.68 VL 35.131 GAL -5.67 AZL 88.31HCA

RP 244.46 LAp 1.14 LOP 191.20 VP 22.925 GAp 22.67 kip 91.25 TAL

RE 130.334 GL 10.20 GP .43 ZAL 122.10 ZAp 172.99 ETS 175.18 ZAE

PLANETOCENTRIC CON IE

C3 33.929 VHL 5.825 DLA 10.79 RAL 160.76 RAD 6568.3 VEL 12.462 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 18 57 2686.34 -27.53

90.00 9 6 13 4647.25 13.94

100.00 19 45 41 2406.60 -28.90

100.00 10 22 10 4402.23 15.19

110.00 21 6 9 2154.78 -32.55

110.00 11 18 11 4226.82 18.46

CIFFERENTIAL CORRECTICXNS

TDE .9447 TRA-2.3810 TC3 .8068 8AU .3672

ROE -.4467 RRA -.1602 RC3 -.0655 FAU .06650

FDE -.4311FRA 1.6429 FC3-1.6967 BSP 9190

8DE 1.0449 BRA 2.3864 BC3 .8095 FSP 621

EARTH TO MARS

137.51 SMA 236.89 ECC .38658 INC 1.6901 Vl 30.121

339.33 TAp 117.04 RCA 143.31APO 328.47 vZ 22.440

155.01ETE 358.67 ZAC 89.03 ETC 256.09 CLP 173.00

2.25 VHp 10.236 DpA -.08 RAp 184.56 ECC 1.5384

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.38 55.39 96.89 19 3 43 2086.3 -26.29 65.13

197.48 48.92 65.10 10 23 40 4047.3 10.47 190.52

32.80 55.19 98.00 20 23 47 1806.6 -27.49 44.28

178.85 48.31 63.94 11 35 32 3602.2 11.56 171.94

32.96 54.47 101.07 21 42 4 1554.8 -30.68 24.24

163.75 46.51 60.71 12 28 37 3626.8 14.42 156.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2726.0 SGR 473.9 SG3 225.2 ST 1173.0 SR 442.0 SS 577.8

RRT -.0754 RRF .0592 RTF -.8690 CRT -,7212 CRS -.5633 CST .9769

SGB 2766.9 R23 .0084 RI3 .8690 LSA 1340.5 MSA 327.5 SSA 30.1

SGI 2726.3 SG2 472.5 THA 179.23 EL1 1218.3 EL2 294.8 ALF 163.SZ

LAUNCH DATE NOV 16 1964 FLIGHT TIME 166.00 ARRIVAL DATE MAY 1 1965

HELIOCENTRIC CONIC D| STANCE 434.672

RL 147.92 LAL .00 LOL 53.68 VL 38.029 GAL -5.48 AZL 88.31HCA

RP 244.23 LAP 1.12 LOP 192.11 VP 22.790 GAp 22.08 AZP 91.26 TAL

RC 132.477 GL 10.39 GP .45 ZAL 121.55 ZAp 172.50 ETS 175.27 ZAE

PLANETOCENTRIC CONIC

C3 32.310 VHL 5.684 DLA 11.19 RAL 180.34 RAD 6568.3 VEL 12.397 FTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 14 D 2687.20 -27.54 73.64 54.21 96.86 18 58 47

90.00 9 7 49 4621.75 13.21 195.97 47.70 64.72 10 24 30

100.00 19 40 58 2406.72 -28.90 52.81 54.01 97.99 20 21 5

100.00 tO 23 32 4377.47 14.44 177.39 47.09 63.54 11 36 29

110.00 21 1 57 2153.29 -32.53 32.85 53.30 101.14 21 37 51

110.00 11 19 2 4203.66 17.69 162.40 45.28 60.26 12 29 5

DIFFERENTIAL CORRECTIONS MID-CoURSE ExECuTION ACCURACY

TDE .9233 TRA-2.3522 TC3 .8730 BAu .3791 SGT 2774.4 SGR 466.3 SG3 236.4

RDE -.4290 RRA -.1529 RC3 -.0676 FAu .06843 RRT -.0766 RRF .0600 RTF -.8735

FDE -.4284 FRA 1.6736 FC3-1.8337 BSp 9373 SGB 2813,4 R23 .0088 R13 .8735

BEE 1.0181BRA 2.3572 BE3 .8776 FSF 657 SG1 2774.6 962 465.1 THA 179.24

EARTH TO MARS

138.42 SMA 233.89 ECC .37818 INC 1.6851 Vl 30.121

339.88 TAp 118.30 RCA 145.44 APO 322.35 v2 22.463

154.82 ETE 358.88 ZAC 89.14 ETC 236.07 CLF 172,51

2.24 VHp 10.005 DFA -.24 RAF 184,95 ECC 1.5317

PO CST TIM INJ 2 LAT INJ 2 LONG

2087.2 -26.30 65.19

4021.8 9.69 189.05

1806.7 -27.49 44.29

3777.5 10.77 170.52

1553.3 -30.65 24.14

3603.7 13.60 155.68

ORBIT DETERMINATION ACCURACY

ST I180.2 SR 435.0 SS 584.1

CRT -.7175 CRS -.5530 CST .9754

LSA 1347.4 MSA 326.9 SSA 30.4

ELI 1223.4 EL2 292.3 ALF 164.26
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 19641

LAUNCM DATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .O0

RP 243.99 LAP 1.09

RC 154.631 GL 10.59

PLANETOCENTR IC CONIC

C5 30.791 VHL 5.549

LNCH AZMTH LNCH TIME

90.00 18 8 54

90.00 9 9 25

100.00 19 36 7

100.00 10 2A 54

110.00 20 57 38

110.00 11 19 52

FLIGHT TIME 168.00 ARRIVAL DATE MAY 3 1965

OISTANCE 457.035 EARTH TO MARS

LOL 53.68 VL 3A.931GAL -5.31 AZL 8B.32 HCA 13g.53 5HA 231.10 ECC .37012 INC 1.6?99 vt 30.121

LOP 193.02 VP 22.663 GAP 21.50 AZP 91.27 TAL 340.23 TAF 119.56 RCA 145.56 APO 316.63 v2 22.486

GF .47 ZAL 120.97 ZAF 172.00 ETS 175.35 ZAE 154.68 ETE 359.08 ZAC 89.25 ETC 256.05 CLP 172.O2

DLA 11.5g RAL 179.91 RAD 6568.2 VEL 12.335 pTH 2.22 VHR 9,780 DpA -.39 RAP 185.35 ECC 1.5067

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME FO CST TIM INJ 2 LAT INJ 2 LONG

2688.5? -27.55 73.74 53.04 96.81 18 53 43 2088.6 -26.32 65.29

4596.15 12.46 194.46 46.49 64.36 10 26 2 3996.2 8.91 187.58

2407.31 -28.91 52.85 52.84 97.97 20 16 14 1807.3 -27.50 4A.33

A352.65 13.68 175.94 45.87 63.16 11 37 27 3752.6 9.97 169.11

2152.23 -32.51 32.77 52.13 101.18 21 33 30 1552.2 -30.63 24.06

A180.49 16.90 161.06 44.06 59.84 12 29 33 3580.5 12.77 15A.40

DIFFERENTIAL CORRECTIONS

TOE .9025 TRA-2.3222 TC3 .9477 8AU .3912

ROE -.4119 RRA -.1459 RC3 -.0696 FAU .07048

FOE -.4250 FRA 1.70A1 FC3-1.9816 BSP 9545

BDE .9921BRA 2.3268 6C3 .$503 FSP 695

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 2822.4 SGR 458.8 SG3 248.2 ST 1186.8 5R A27.9 SS 589.9

RRT -.0781RRF .0609 RTF -.8778 CRT -.71A0 CR5 -.5A23 CST .9737

SGB 2859.5 R23 .0096 R13 .8778 LSA 1353.6 MSA 326.2 SSA 30.6

SG1 2822.6 SG2 A57.4 THA 179.25 EL! 1227.9 EL2 289.5 ALF 164.69

LAUNCH DATE NOV 16 196A FLIGHT TIME 170.00 ARRIVAL DATE MAY 5 1965

DISTANCE 439.496 EARTH TO MARS

LOL 53.68 VL 34.837 GaL -5.13 AZL 88.33 HCA 140.24 SMA 228.48 ECC .36240 INC 1.67A6 vl 30.121

LOP 193.93 VP 22.541 GaP 20.92 AZP 91.29 TAL 340.59 TAp 120.83 RCA 145.68 APO 311.29 V2 22.510

GP .49 ZAL 120.38 ZAp 171.50 ETS 175.41 ZAE 154.59 ETE 359.28 ZAC 89.36 ETC 236.03 CLP 171.52

HELIOCENTRIC CONIC

RL 147.92 LAL .0O

RP 243.75 LAP 1.07

RC 136.814 GL 10.78

PLANETOCENTRIC CONIC

C3 29.362 VHL 5.419 DLA 12.01RAL 179.45 FAD 6568.2 VEL 12.277 PTH 2.21VHP 9.560 DpA -.55 RAp 185.71 ECC 1.4832

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 3 38 2690.47 -27.57 73.87 51.87 96.75 18 48 29

90.OO 9 11 3 4570.42 11.70 192.95 45.29 64.03 10 27 14

tOO.DO 19 31 6 2408.41 -28.92 52.93 51.67 97.93 20 11 14

100.00 10 26 17 4327.72 12.91 174.49 44.67 62.80 11 38 25

110.00 20 53 lO 2151.61 -32.51 32.73 50.97 101.21 21 29 2

110.00 L1 20 42 4157.28 16.10 159.74 42.85 59.43 12 30 0

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .8958 TRA-2.2770 TC3 1.0449 BAU .4111 SGT 2870.3 IGR 451.5 SG3 260.4

ROE -.3957 RRA -.1395 RC3 -.0719 FAU .07242 RRT -.0875 RRF .0595 RTF -.8861

FDE -.4163 FRA 1.7395 FC3-2.1352 BSP 9361 5GB 2905.6 R23 .0200 R13 .8861

ODE .9733 BRA 2.2813 BC3 1.0474 FSP 744 SGI 2870.6 SG2 449.7 THA 179.19

PO CST TIM INJ 2 LAT INJ 2 LONG

2090.5 -26.34 65.42

3970.4 8.11 186.11

1808.4 -27.52 44.41

3727.7 9.17 167.70

1551,6 -30.62 2A.02

3557.3 1|.92 153.12

ORBIT DETERMINATION ACCURACY

5T 1201.5 SR 420.8 SS 593.8

CRT -.7178 CR5 -.5250 CST .9677

LSA 1365.8 MSA 327.2 55A 30.0

ELI 1241.1 EL2 283.6 ALF 165.09

LAUNCH DATE NOV 16 19E4 FLIGHT TIME 172.00 ARRIVAL DATE MAY 7 1965

HELIOCENTRIC CONIC DISTANCE 442.045 EARTH TO MAR S

RL 147.92 LAL ,00 LOL 53,68 VL 34.746 GAL -4.96 AZL 88.33 HCA 141.16 SMA 226.04 ECC .3550! INC 1.6689 vl 30,121

RP 2A3.50 LAP 1.05 LOP 194.85 VP 22.426 GAP 20.3A AZP 91.30 TAt 340.95 TAp 122.11 RCA 145.80 APO 306.29 V2 22.535

RE 139.022 GL 10.98 GP .51 ZAL 119,78 ZAp 170.99 ETS 175.46 ZAE 154.54 ETE 359.47 ZAC 89.47 ETC 256.02 ELF 1T1.01

PLANETOCENTRIC CONIC

C3 28.023 VHL 5.294 DLA 12.42 RAL 178.99 RAD 6568,1 VEL 12.223 pTH 2.20 VHp 9.346 DpA -.70 RAP 186.09 ECC 1.4612

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 58 16 2692.86 -27.59 74.05 50.70 96.66 18 43 8

90.00 9 12 42 4544.72 10.92 191.46 44.10 63.71 10 28 27

100.00 19 23 59 2409.96 -28.93 53,04 50.51 97.87 20 6 9

100.00 10 27 40 4302.86 12.13 173.05 43.48 62.47 11 39 25

110.00 20 48 36 2151.41 -32.50 32.71 49.81 101.22 21 24 28

110.00 11 21 32 4134.17 15.30 158.43 41.65 59.05 12 30 26

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .8658 IRA-2.2541 TO3 1.1148 BAU .4185 SGT 2917.5 SGR 443.2 8G3 273.5

ROE -.3793 RRA -.1323 RC3 -.0735 FAU .07477 RRT -.0841RRF .0609 RTF -.8880

FOE -.4136 FRA 1.7679 FC3-2.3098 BSP 9724 SGB 2951.0 R23 .0156 R13 .8879

BDE .9A33 BRA 2.2580 BC3 1.1172 FSP 781 SGt 2917.7 SG2 441.6 THA 179.25

LAUNCH DATE NOV 16 1964 FLIGHT TIME 174.00

HELIOCENTRIC CONIC

PO CST TIM INJ 2 LAT INJ 2 LONG

2092.9 -26.38 65.59

3944.7 7.31 184.65

1810.0 -27.34 44.52

3702.9 8.35 166.30

1551.4 -30.62 24.00

353A.2 11.08 151.86

ORBIT DETERMINATION ACCURACY

ST 1200.5 SR 413.1 SS 599.5

CRT -.7096 CRS -.5153 CST .9678

LSA 1365.3 MSA 326.0 5SA 30.6

EL1 1257.8 EL2 282.3 ALF 165.51

ARRIVAL DATE MAY 9 1965

DISTANCE 444.677 EARTH TO MARS

34.660 GAL -4.79 AZL 88.34 HCA 142.07 SMA 223.76 ECC .34792 INC 1.6630 vl 30.121

22.317 GAP 19.76 AZP 91.31TAL 341.32 TAF 123.39 RCA 145.91APO 301.61 VZ 22.560

89.57 ETC 256.00 CLP 170.49

RL 147.92 LAL ,OO LOt. 53.68 VL

RP 243.23 LAP 1.02 LOP 195.76 VP

RC 141m251GL 11.17 GP .53 ZAL 119.16 ZAp 170.47 ETS 175.50 ZAE 154.54 ETE 359.67 ZAC

PLANETOCENTRIC CONIC

C3 26.766 VHL 5.174 DLA 12.84 RaL 178.50 Rao 6568.1 VEL 12.171 PTH 2.18 VHp 9.136 DpA -.84 RAp 186.46 ECC 1.4A05

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT asc INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 52 44 2695.75 -27.61 74.26 49.54 96.56 18 37 40 2095.8 -26.41 65.79

90.00 9 14 22 4518.99 10.14 189.97 42.92 63.42 10 29 41 3919.0 6.50 183.19

100.00 19 20 43 2412.00 -28.95 53.19 49.34 97.80 20 0 55 1812.0 -27.57 44.66

100.00 10 29 A 4277.98 11.35 171.62 42.29 62.16 11 40 22 3678.0 7.53 164.91

110.00 20 43 56 2151.63 -32.51 32.73 48.65 101.21 21 19 47 1551.6 -30.62 24.02

110.00 11 22 21 4111.11 14.48 157.14 40.47 58.69 12 30 52 5511.1 10.23 150.62

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

TDE .8387 TRA-2.2272 TC3 1.1930 BAU .4277 SGT 2964.2 SGR 434,7 SG3 287.2 ST 1200.0 SR 405.2 55 60A.3

ROE -.3638 RRA -.1266 RC3 -.0749 FAU .07717 RRT -.0823 RRF .0614 RTF -.8907 CRT -.7024 CRS -.5028 CST .9666

FOE -.4084 FRA 1.7981 FC3-2.4960 BSP 9998 SGB 2995.9 R23 .0136 R13 .8907 LSA 1364,8 MSA 325.4 5SA 31.0

BDE .9142 BRA 2.2308 BC3 1.1953 FSP 822 SG1 2964.4 SG2 433.2 THA 179.29 ELI 1255.2 EL2 Z80.Z ALF 165.92
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19645

LAUNCM DATE NOV 16 1964

MELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 243.00 LAP 1.00

RC 143.499 GL 11.36

PLANETOCENTRIC CONIC

C3 25.585 VHL 3.058

LNCH AZNTH LNCH TIME

9D.D0 17 47 4

9O.OO 9 16 3

I00.00 lg 15 20

I00.00 10 30 28

110.00 Z0 39 8

110.00 11 23 9

FLIGHT TIME 176.00 ARRIVAL DATE MAy 11 1965

DISTANCE 447.384 EARTH TO MARS

LOL 53.68 VL 34.577 GAL -4.63 AZL 88.34 HCA 142.99 SMA 221.62 ECC .34114 INC 1.6570 vl 30.121

LOP 196.68 vP 22.214 GAP 19.19 AZP 91.32 TAL 341,69 TAF 124.68 RCA 146.01 APO 297.22 V2 22.585

GP .55 ZAL 118.52 ZAp 169.95 ETS 175.53 ZAE 154.57 ETE 359.86 ZAC 89.68 ETC 255.99 CLP 169.96

DLA 13.27 RAL 178.00 RAD 6568.0 VEL 12.123 pTH 2.17 VHp 8.932 DpA -.99 RAp 186.83 ECC 1.4211

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2699.15 -27.63 74.50 48.38 96.44 18 32 3 2099.2 -26.45 66.03

4493.24 9.36 198.49 41.76 63.15 10 30 56 3893.2 5.68 181.74

2414.51 -28.97 53.38 48.19 97.70 19 55 34 1814.5 -27.60 44.8A

4252.92 10.55 170.21 41.12 61.87 11 41 21 3652.9 6.71 163.53

2152.28 -32.52 32.78 47,50 101.16 21 15 0 1552.] -30.63 24.0?

4088.12 13.67 155.86 39.29 58.36 12 31 17 3488.1 9.38 149.38

DIFFERENTIAL CORRECTIONS

TOE .8139 TRA-Z.1977 TC3 1.2774 BAU .4377

ROE -.3487 RRA -.1207 RC3 -.0762 FAU .07965

FDE -.4017 FRA 1.8292 FC3-2.6950 BSP 10221

8DE .8854 ERA 2.Z010 BC3 1.2797 FSP 967

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3010.3 SGR 426.2 SG3 301.4 ST 1200.1 SR 397.2 SS 608.4

RRT -.0814 RRF .0611RTF -.8939 CRT -.6962 CRS -.4886 CST .9646

SGB 3040.3 R23 .0132 R15 .8938 LSA 1364.4 MSA 325.0 SSA 31.3

SGI 3010.5 SG2 424.8 THA 179.35 ELI 1233.3 EL2 277.4 ALF 166.32

LAUNCH DATE hK)V 16 1964 FLIGHT TIME 178.00 ARRIVAL DATE MAY 13 1965

HELIOCENTRIC CONIC DISTANCE 450.162 EARTH TO MARS

RL 147.92 LAL .00

RP 242.74 LAp .97

RC 145.763 GL 11.55

PLANETOCENTRIC CONIC

C3 24.477 VHL 4.947

LNCH AZMTH LNCM TIME

90.00 17 41 16

90.00 9 17 44

100.00 19 9 49

100.00 10 31 52

110.00 ZO 34 14

110.00 11 Z3 58

DIFFERENTIAL CORRECTIONS

TOE .7897 TRA-2.1689

ROE -.3340 RRA -.1151

FOE -.3936 FRA 1.8809

ROE .8575 BRA 2.1700

L04. 53.68 VL 34.498 GAL -4.47 AZL

LOP 197.60 VP 22.117 GAP 18.63 A ZP

GP .58 ZAL 117.88 ZAp 169.41 ETS

OLA 13.69 RAL 177.49 RAD 6568.0 VEL

L-I TIME INJ LAT

2703.06 -27.66

4467.51 8.56

2417.49 -29.00

4228.31 9.75

2153.34 -32.53

4065.23 1Z.85

TC3 1.3685 BAU .4485

RC3 -.0773 FAU .08225

FC3-2.9090 BSP 10415

BC3 1.3707 FSP 916

88.35 HCA 143.91SMA 219.60 ECC .33463 INC 1.6506 vl 30.121

91.33 TAL 342.07 TAp 125.98 RCA 146.12 Apo 293.09 V2 22.611

175.55 ZAE 154.65 ETE .06 ZAC 89.79 ETC 255.91CLP 169.4]

o
12.077 PTH 2.16 VHp 8.732 DpA -1.12 RAp 187.19 ECC 1.4028

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.78 47.22 96.30 18 26 19 2103.1 -26.50 66.31

187.02 40.60 62.91 10 32 11 3867.5 4.86 180.29

53.59 47.03 97.59 19 50 6 1817.5 -27.65 45.05

168.80 59.96 61.60 11 42 20 3628.3 5.88 162.15

32.86 46.36 101.13 21 10 7 1553.3 -30.65 24.14

154.59 38.13 58.05 12 31 42 3465.2 8.53 148.15

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3056.4 S_ 417.5 SG3 316.4 ST 1199.4 SR 389.0 55 612.0

RRT -.0808 RRF .0604 RTF -.8973 CRT -.6901CRS -.4726 CST .9621

SGB 3084.8 R23 .0135 R13 .8973 LSA 1363.0 MSA 325.0 SSA 31.5

SGt 3056.6 SG2 416.1 THA 179.36 ELI 1230.7 EL2 274.4 ALF 166.71

LAUNCH DATE NOV 16 1964 FLIGHT TIME 180.00 ARRIVAL DATE MAY 15 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 242.47 LAp .95

RE 148.041 GL 11.74

PLANETOCENTRIC CONIC

C3 23.435 VflL 4.841

LNCH AZMTH LNCH TIME

90.00 17 35 20

90.00 9 19 26

tOO.D0 19 4 10

100.00 10 33 16

110.00 20 29 14

110.00 11 24 42

DISTANCE 455.005 EARTH TO MARS

LOL 53.68 VL 34.422 GAL -4.31 AZL 88.36 HCA 144.83 SMA 217.71 ECC .32840 INC 1.6439 vl 30.121

LOP 198.52 VP 22.025 GAp 18.05 AZP 91.34 TAL 342.45 TAp 127.28 RCA 146.22 APO 289.21 v2 22.638

GP .60 ZAL 117.21 ZAP 168.87 ETS 175.56 ZAE 15A.78 ETE .26 ZAC 89.90 ETC 255.96 CLP 168.89

DLA 14.13 RAL 176.95 RAD 6568.0 VEL 12.034 pTH 2.15 VHp 8.536 DpA -1.26 RAp 187.54 ECC 1.3857

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2707.45 -27.70 75.10 46.07 96.15 18 ZO 27 2107.5 -26.56 66.6Z

4441.83 7.76 185.55 39.45 62.68 10 33 28 3841.8 4.04 178.85

2420.93 -29.03 53.94 45.89 97.46 19 44 31 1820.9 -27.69 45.30

4203.58 8.95 167.40 38.82 61.36 11 43 20 3603.6 5.06 160.78

2154.80 -32.55 32.97 45.22 101.07 21 5 8 1554.8 -30.68 24.25

4042.48 12.02 153.34 36.98 57.75 12 32 5 3442.5 7.68 146.94

DIFFERENTIAL CORRECTIONS

TOE .7664 TRA-2.1339 TC3 1.4646 BAU .4595

ROE -.3198 RRA -.1097 RC3 -.0782 FAU .08498

FOE -.3844 FRA 1.8922 FE3-3.1391BSP 10576

ROE .8305 BRA 2.1368 BC3 1.4667 FSP 967

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3101.0 SGR 408.6 SG3 332.1 ST 1197.9 SR 380.7 SS 615.0

RRT -.0805 RRF .0592 RTF -.9007 CRT -.6843 CRS -.4555 CST .9589

SGB 3127.8 R23 .0146 R13 .9007 LSA 1360.7 MSA 325.1 SSA 31.6

8G1 3101.2 SG2 407.3 THA 179.38 EL1 1227.4 EL2 270.9 ALF 167.09

LAt.NMCH DATE NOV 16 1964 FLIGHT TIME 182.00 ARRIVAL DATE WAY 17 1965

HELIOCENTRIC CONIC DISTANCE 455.909 EARTH TO MARS

RL 147.92 LAL .00

RP 242.20 LAp .92

RC 130.330 GL 11.92

PLANETO(ENTRIC CONIC

C3 22.458 VHL 4.739

LNCH AZMTH LNCH TIME

90.OO 17 29 16

90.00 9 21 8

100.00 18 58 25

100.00 10 34 40

110.00 20 24 7

110.00 11 25 27

DIFFERENTIAL CORRECTIONS

TOE .7416 TRA-Z.tOZO

ROE -.3061 RRA -.1046

FOE -.3736 FRA 1.9244

ROE .8023 BRA 2.1046

LOt. 53.68 VL 34.349 GAL -4.16 AZL

LOP 199.44 Vp 21.939 GAP 17.51 AZP

GP .63 ZAL 116.54 ZAp 168.32 ETS

88.36 HCA 145.75 SMA 215.94 ECC .32242 INC 1.6368 vl 30.121

91.35 TAL 342.84 TAp 128.59 RCA 146.]1 Apo 285.56 V2 22.664

175.57 ZAE 154.93 ETE .47 ZAC 90.01ETC 255.95 CLP 168.33

DLA 14.56 RAL 176.41 RAD 6567.9 VEL 11.995 PTH 2.14 VHp 8.345 DpA -1.39 RAP 187.89 ECC 1.]696

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2712.31 -27.73 75.45 44.92 95.97 18 14 29 2112.3 -26.61 66.96

4416.23 6.96 184.10 38.32 62.48 10 34 44 3816.2 3.22 177.42

2424.81 -29.06 54.13 44.74 97.32 19 38 50 1824.8 -27.75 45.57

4178.96 8.14 166.02 37.68 61.14 11 44 19 3579.0 4.23 159.42

2156.65 -32.57 33.11 44.08 100.99 21 0 4 1556.6 -30.71 24.38

4019.88 11.20 152.11 35.84 57.49 12 32 27 3419.9 6.83 145.74

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.5620 BAU .4696 SGT 3144.8 $¢A_ 399.5 SG3 348.6 ST 1194.3 SR 372.2 SS 617.5

RC3 -.0787 FAU .08781 RRT -.0788 RRF .0572 RTF -.9038 CRT -.6773 CRS -.4]65 CST .9556

FC3-3.3849 BSP 10756 SGB 3170.1 R23 .0152 R13 .9038 LSA 1356.2 NSA ]25.6 SSA ]1.8

BC3 1.5640 FSP 1020 SGt 3145.0 SGZ 398.3 THA 179.42 EL1 1222.0 EL2 267.6 ALF 167.47
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 19641

LA_JNCH _AT[ NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 241.95 LAP .89

RC 152.629 GL 12.09

PLANEYOCENTR IC CONIC

C5 21.540 VML 4.641

LNCH AZNTH LNCH TIME

90.O0 17 23 6

90.00 9 22 50

1OO.OO 18 32 34

100.OO 10 36 3

110.O0 20 18 56

110.O0 11 26 11

FLIGHT TIME 184.00

0ISTANCE 458.869

LOL 53.68 VL 34.279 GAL -4.01 AZL 88.37 HCA 146.68

LOP 200.57 VP 21.857 GAP 16.96 AZP 91.36 TAL 343.23

GP .66 ZAL 115.85 ZAp 167.75 ETS 175.57 ZAE 155.13

DLA 14.99 RAL 175.85 RAD 6567.9 VEL 11.955 PTH 2.13

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

2717.62 -27.77 75.84 43.78 95.78

4390.72 6.16 182.66 37.20 62.31

2429.10 -29.10 54.44 43.61 97.16

4154.48 7.54 164.65 36.56 60.94

2158.86 -52.60 53.27 42.96 100.90

3997.48 10.38 150.90 34.71 57.25

ARRIVAL DATE MAY 19 1965

EARTH TO MARS

SMA 214.26 ECC .31670 ]NC 1.6294 vl 30.121

TAp 129.91RCA 146.41Apo 282.12 V2 22.692

ETE .68 ZAC 90.12 ETC 255.94 CLP 167.77

VHp 8.158 DpA -1.51 RAP 188.23 ECC 1.3545

|NJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

18 8 23 2117.6 -26.68 67.34

10 36 1 3790.7 2.40 173.99

19 33 3 1829.1 -27.80 43.88

11 45 18 3554.5 3.41 158.07

20 54 55 1558.9 -30.76 24.54

12 32 48 3397.5 5.99 144.36

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7179 TRA-2.0685 TC3 1.6834 BAU .4801 8GT 3188.1 9GR 390.3 SG5 365.8 ST 1190.2 SR 363.5 SS 619.5

RDE -.2928 RRA -.0999 RC3 -.0788 FAU .09079 RRT -.0772 RRF .0546 RTF -.9070 CRT -.8705 CRS -.4161CST .9516

FOE -.3617 FRA 1.9565 FC3-3.6491BSP 10913 S_ 3211.9 R23 .0166 R13 .9070 LSA 1330.9 MSA 326.4 SSA 31.8

EID[ .7753 9RA 2.0709 9C3 1.6673 FSP 1078 861 3188.2 SG2 389.1 THA 179.45 ELI 1216.1 EL2 263.9 ALF 167.85

LAUNCH DATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 241.65 LAP .87

RC 134.936 GL 12.27

PLANETOCENTRIC CONIC

C3 20.678 VHL 4.547

LNCH AZMTH LMCH TIME

90.00 17 16 48

90.00 9 24 32

100.00 18 46 36

IO0.00 10 37 26

110.00 20 13 39

110o00 11 26 52

DIFFERENTIAL _RECTIONS

TOE .6974 TRA-2.0310 TC3 1.7787 BAU .4922

ROE -.2800 RRA -.0954 RC3 -.0787 FAU .09392

FOE -.3468 FRA 1.9889 FC3-3.9321 BSP 10977

BOE .7318 9RA 2.0332 BC31.7804 FSP 1138

FLIGHT TIME 186.00

DISTANCE 461.882

LOL 53.68 VL 34.212 GAL -3.87 AZL. 98.38 HCA 147.61

LOP Z01.29 VP 21.781 GAP 16.41 AZP 91.37 TAt. 343.62

GP ,69 ZAL 115.15 ZAP 167.18 ETS 175.56 ZAE 155.37

ARRIVAL DATE MAY 21 1965

EARTH TO MARS

SMA 212.68 ECC .31122 INC 1.6217 vl 30.121

TAp 131.23 RCA 146.49 APO 278.88 v2 22.720

[TE .89 ZAC 90.22 ETC 255.93 CLP 167.19

OLA- 15.43 RAL 175.27 RAD 6567.8 VEL 11.919 PTH 2.12 VHp 7.975 DpA -1.63 RAp 188.56 ECC 1.3403

L-I TIME INJ LAT INJ LOI4G INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ Z LAT INJ 2 LONG

2723.37 -27.81 76.25 42.64 93.58 18 2 12 2123.4 -26.74 67.75

4365.34 3.35 181.23 36.09 62.13 10 37 18 3765.3 1.58 174.57

2433.80 -29.14 54.79 42.47 96.98 19 27 10 1853.8 -27.87 46.21

4130.14 6.53 163.29 35.44 60.76 11 46 16 3530.1 2.58 156.73

2161.43 -32.63 33.46 41.84 100.79 20 49 40 1561.4 -30.80 24.72

3973.28 9.56 149.70 33.60 37.02 12 33 7 3375.3 3.15 143.39

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 3230.5 $GR 381.0 863 383.9 ST 1186.9 SR 354.8 SS 621.2

RRT -.0770 RRF .0§12 RTF -.9108 CRT -.6657 CR8 -.3940 CST .9461

SGB 3252.9 R23 .0199 R13 .9107 LSA 1346.1MSA 328.0 SSA 31.6

661 3230.7 SG2 579.8 THA 179.47 EL1 1211.3 EL2 259.4 ALF 168.20

LAUNCH 0ATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL ,00

RP 241.36 LAP .84

RC 157.2_0 GL 12.43

PLANETOCENTRIC CONIC

C3 19.869 VNL 4.457

LNCH AZNTH LNCM TIME

90.00 17 10 26

90.00 9 26 14

100.00 18 40 33

100.00 10 38 47

110.00 20 8 18

110.00 11 27 32

FLIGHT TIME 188.00

DISTANCE 464.943

LOL 53.68 VL 34.147 GAL -3.73 AZL 88.59 HCA 148.54

LOP 202.22 VP 21.710 GAp 15.87 AZP 91m38 TAL 344.01

GP .73 ZAL 114.45 ZAp 166.59 ETS 175.55 ZAE 155.64

DLA 15.86 RAL 174.69 RAD 6567.8 VEL 11.885 pTH 2.11

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2729.50 -27.85 76.70 41.51 95.36

4340.16 4.55 179.81 34.99 62.02

2438.85 -29.18 55.16 41.35 96.79

4106.04 3.73 161.96 34.34 60.61

2164.30 -32.67 33.68 40.73 100.67

3953.36 8.74 148.53 32.50 56.82

ARRIVAL DATE MAY 23 1965

EARTH TO MARS

SMA 211.20 ECC .30597 INC 1,6134 Vl 30.121

TAp 132.55 RCA 146.58 Apo 275.82 V2 22.748

ETE 1.12 ZAC 90.33 ETC 255.92 CLP 166.61

VHp 7.797 DpA -1.74 RAP 188.89 ECC 1.3270

INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

17 55 55 2129.5 -26.81 68.18

I0 38 34 5740.2 .77 173.17

19 21 12 1838.9 -27.93 46.57

11 47 13 3506.0 1.77 155.40

20 44 23 1564.3 -30.85 24.93

12 33 25 3353.4 4.32 142.24

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6690 TRA-2.0007 TC3 1.8817 BAU .5002 SGT 3271.2 SGR 371.2 SG3 402.9 ST 1176.9 SR 345.7 SS 622.5

ROE -.2673 RRA -.0911RC3 -.0777 FAU .09724 RRT -.0713 RRF .0468 RTF -.9129 CRT -.6548 CRS -.3708 CST .9425

FOE -.3344 FRA 2.0207 FC3-4.2371 BSP 11223 SGB 3292.2 R23 .0192 R13 .9129 LSA 1335.4 MSA 328.6 8SA 31.8

BOE .7204 BRA 2.0027 BC3 1.8833 FSP 1199 SGI 3271.3 SG2 370.3 THA 179.53 EL1 1199.6 EL2 256.4 ALF 168.58

LAUNCH DATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 241.08 LAP .82

RC 159.368 GL 12.39

PLANETOCENTRIC CONIC

C3 19.109 VHL 4.371

FLIGHT TIME 190.00 ARRIVAL DATE MAY 25 1965

DISTANCE 468.031 EARTH TO NARS

LOL 53.68 VL 34.086 GAL -3.59 AZL 88.40 HCA 149.47 SMA 209.79 ECC .30094 INC 1.60A8 vl 50.121

LOP 203.15 VP 21.643 GAp 15.33 AZP 91.38 TAL 344.41 TAp 133.87 RCA 146.66 APO 272.93 V2 22.777

GP .76 ZAL 113.73 ZAp 165.99 ETS 175.33 ZAE 155.95 ETE 1.36 ZAC 90.44 ETC 255.91 ELF 166.01

OLA 16.29 RAL 174.08 RAD 6567.8 VEL 11.853 pTH 2.10 VHp 7.622 DpA -1.85 RAP 189.21ECC 1.3145

LNCH AZNTH LNCH TIME L-I TIME 1NJ LAT

90.00 17 3 57 2736.01 -27.89

90.00 9 27 55 4315.17 3.75

100.00 16 34 25 2444.25 -29.22

100.00 10 40 7 4082.16 4.93

110.00 20 2 53 2167.47 -32.71

110.00 11 28 9 3931.72 7.93

DIFFERENTIAL CORRECTIONS

TOE .6446 TRA-l.9666 TC3 1.9949 BAU .5100

RDE -.2554 RRA -.0871RC3 -.0764 FAU .10070

FDE -.3187 FRA 2.0535 FC3-4.3623 BSP 11365

BDE .6933 BRA 1.9685 BC3 1.9964 FSP 1265

INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

77.17 40.39 95.13 17 49 33 2136.0 -26.88 68.64

178.41 33.91 61.91 10 39 50 3715.2 -.04 171.78

55.55 40.23 96.38 19 15 10 1844.3 -28.00 46.96

160.63 33.26 60.48 11 48 9 3482.2 .96 154.09

33.92 39.62 100.53 20 39 1 1567.5 -30.91 25.16

147.37 31.41 36.64 12 33 41 3331.7 3.49 141.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3311.6 9GR 361.4 963 422.8 ST 1168.6 9R 336.6 SS 625.6

RRT -.0669 RRF .0412 RTF -.9157 CRT -.6461CRS -.3453 CST .9572

SGB 3331.3 R23 .0208 R13 .9157 LSA 1325.8 MSA 350.3 SSA 51.8

SGI 3311.7 9G2 360.6 THA 179.58 EL1 1199.6 EL2 252.4 ALF 168.95
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCM DATE NOV 16 1964 FLIGHT TIM( 192.00

HELIOCENTRIC CONIC DISTANCE 471.Z02

RL 14T.92 LAL .00 LOt. 53.68 VL 54.027 GAL -$.46 AZL 85.40 HCA 150.40

RP 240.T9 LAP .T9 LOP 204.09 VP 21.581 SAP 14.80 AZP 91.39 TAL 344.80

RC 161.860 6L tZ.T4 6P .60 ZAL 113,01 ZAP 165.38 ITS 175.51 ZAE 156.30

PLANETOCEMTR I C CONIC

C5 16.$95 YML 4.269 DLA 16.71 RAL 173.47 DAD 656T.7 V(L |1.623 PTH 2.09

LNCH A_RTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ R? ASC INJ AZMTH

SO.OQ 16 ST 23 2?42.86 -27.93 77.66 39.27 94.88

90.00 9 29 34 4290.42 Z.95 177.03 32.83 61.82

100.00 18 28 13 2449.96 -29.27 55.97 39.12 96.3T

100.00 10 41 25 4056.55 4.13 159.35 32.16 60.37

110.00 19 57 24 2170.90 -32.75 34.18 38.52 100.$6

110.00 11 26 43 3910.38 7.13 146.24 30,53 56.46

ARRIVAL DATE NAY 27 |965

EARTH TO MARS

SiAA 208.47 ECC ,29612 INC 1.5955 Vl 50.H21

TAP 155.20 RCA 146.74 APO 270.20 V2 22.606

(T( 1.61 ZAC 90.55 ETC 255.90 CLP 165.40

VHP 7,452 DpA -1.94 RAP 169.52 ECC 1.3027

INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

17 43 6 2142.9 -26.96 69.15

lO 41 4 3690.4 -.84 170.40

19 9 3 1850.0 -28.06 47.$7

l_ 49 4 3458.5 .16 152.60

20 33 35 1570.9 -50.97 25.41

12 33 54 3310.4 2.68 159.99

DIFFERENTIAL C(_RECTIONS MID-COURSI[ ExECUTI(_i ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6223 TRA-1.9291 TC3 2.1151 BAU .5205 $GT 3350.1 S(_ 351.6 $63 443.6 ST 1160.0 SR 327.5 S9 624.1

ROE -.2437 flRA -.0834 RC$ -.0745 FAU .10431 RflT -.0625 RRF .034| RTF -.9168 CRT -.6387 CRS -.S174 CST .9601

FOE -.$011 FRA 2.0661 FC8-4.9092 BSP 11447 Sfea 3368.5 R23 .0240 R13 .9186 LSA 1315.5 NSA 333.0 SSA 51.5

BOE .6663 9RA 1.9309 BC3 2.1164 FSP 1335 SGI 3350.2 SG2 360.9 ?HA 179.62 ELI 1179.6 EL2 247,8 ALF 169.30

LAUNCH DATE NOV 16 1964 FLIGHT TIME 194.00 ARRIVAL DATE MAY 29 1965

HELIOCENTRIC CCNIC DISTANCE 474.393

RL 147.92 LAL .00 LOt. 53.68 VL 35.970 6AL -5.33 A2L 88.41HCA 151.34

RP 240.49 LAP .T6 LOP 209.02 VP 21.523 GAp 14.27 AZP 91,$9 TAL 345.20

EARTH TO MARS

SMA 207.22 ECC .29151 INC 1.5857 VI $0.121

TAp 136.54 RCA 146.81APO 267.62 V2 22.866

RC 164.215 GL 12.66 GP .84 ZAL 112.26 ZAP |64.76 (T6 |75.47 ZN[ 156,67 ETE 1.67 ZAC 90.66 (TC 255.89 CLp 164.78

PLAN[TOCENTRIC CONIC

C5 1?.TEA VHL 4.210 DLA 1T.13 RAL 172.94 RAO 6_T.T VEL 11.?94 PTM 2.09 VHp 7.285 DpA -2.04 RAP 189.85 ECC 1.291,

LNCN AZNTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 50 46 2749.90 -2?.ST T9.18 36.16 94.62 1? 36 36 2150.0 -27.06 69.64

SO.O0 9 31 12 4295.99 2.17 175.66 3t.77 61.76 10 42 17 3666.0 --1.62 166.05

100.00 16 21 99 2495.91 -29.31 56.41 36,01 99.14 19 2 55 1855.9 -28.15 47.79

100.00 10 49 41 4085.29 3.35 159.05 31,12 60.28 11 49 56 3435.3 -.65 151.52

110.00 19 91 53 1174.54 -32.80 34.45 37.43 10_.23 20 28 9 1574.5 -31.04 25.67

110.00 11 _9 15 3989.42 6.34 145.13 29.19 56.34 12 34 4 3269_4 1.88 196.89

DIFFERENTIAL C_RRECTION9 MID-COURS[EXECUTICN ACCURACy ORBIT DETERMINATION ACCURACY

TOE .5949 TRA-1.8977 TC3 2.ITS9 BAU ,5277 _T 3587.1 6_ 341.4 663 465.5 ST 1147.2 SR $18.0 SS 625.0

flOE -.2323 RMA -.0T96 tiC5 -,0716 FAU .|0913 RRT -.0_34 _ .0255 RTF -,9207 CRT -.6261CRS -.2689 CST .9249

FOE -.£|56 FRA 2.1190 FCS-S.2915 98P 11655 _ 3404.3 RZ$ .0242 R|3 .920T LSA IS01.9 MSA SS4.5 SSA 31.5

BOE .SSST BRA 1.8994 9C3 2.2271FDP 1409 SGI 338T.2 562 340.9 ?HA 179.69 EL1 1165.2 EL2 244.1ALF 169.70

LAUNCH DATE NOV 16 1964 FLIGHT TIME IgG.O0 ARRIVAL DATE MAY 31 1965

HELIOCENTRIC CONIC OI STANCE 477.622 EARTH TO MARS

RL 14T.9E LAL .00 LOL 56.68 VL S$.616 GAL -3.20 AZL 86.42 HCA 152.29 SNA 206.06 ECC .28709 INC 1.5755 VI 30,121

RP 240.19 LAP .76 LOP 205.96 VP 21.4T0 GAP 13.T5 AZP 91.$9 TAL $45.59 TAp 137.87 RCA |46,88 Apo 265.18 V2 22,866

tic 166.556 GL IS.01GP .69 ZAL 111.55 ZAP 164.12 [T$ 175.44 ZAE 157.09 ETE 2.16 ZAC 90.77 ETC 255.86 CLP 164.15

PLANETOCENTRIC CONIC

C5 17.095 VHL 4.135 DLA 1T.55 RAL 172.21RAD 6567.7 VEL 11.768 PTN 2.06 VHP 7.1210pA -2.12 RAp 190.12 ECC 1.2815

LNCH AZMTH LNCH TIME L-i TIME INJ LAT

90.00 16 44 6 2757.35 -26.01

90.00 9 32 47 4241.85 1.$9

100.00 18 15 39 2462.06 -29.$6

100.00 lO 46 54 4012.$6 2.57

110.00 19 46 20 2178.$6 -$2.84

110.00 11 29 42 $666.84 5.57

DIFFERENTIAL CORRECTIONS

TOE .5700 TRA-1.S625 TCS 2.$467 9AU .5S66

ROE -.2214 RRA -.0766 RCS -.0681 FAU .11212

FOE -.2624 FRA 2.1526 FCS-5.6779 BSP 11791

BOE .6114 SRA 1.6641 BC3 2.$477 FSP _464

LAUNCH DATE NOV 16 1964

INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ2 LONG

78.72 37.05 94.36 17 30 3 2157.4 -27,11 70.17

174.31 30.72 61.T| 10 43 29 3641.9 -2.40 167.69

56.66 36.91 95.91 16 56 41 1862.1 -28.26 48.24

156.79 50.07 60.21 11 50 46 3412.4 -1.41 150,27

34.74 56.34 100.06 20 22 39 1578.4 -31.11 25,95

144.04 28.21 56.22 12 54 11 $268,6 1.09 137.82

kID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3423.1SGR SS1.2 SGS 468._ ST 1134.S SR 308.6 Ss 625. S

RRT -.0441RRF .0146 RTF -.9232 CRT -.6149 CRS -.2564 CST .9174

SG8 $439.0 R23 .0265 R13 .9252 LSA 1287.6 MSA 537.6 SSA 31.3

SGI $423.1SG2 SS0.8 THA 179.75 ELI 1150.8 Eb2 239.8 ALF 170.07

FLIGHT TIM( 198.00 ARRIVAL DATE JUN Z 1966

HELIOCENTRIC CONIC DISTANCE 480.887 EARTH TO MARS

RL 147.92 LAL .80 LOt. 56.68 VL $3.864 GAL -5.06 AZL 68.44 HCA 153.22 SMA 204.91 ECC .28287 INC 1.5645 Vl 50.121

RP 239.88 LAp .70 LOP 206.90 VP 21.420 GAP 13.23 AZP 91.40 TAL $45.99 TAP 139.20 RCA 146.95 APO 262.87 V2 22.897

tiC 166.$5T GL 16.14 GP .94 ZAL 110.81 ZAP 163.47 ETS 175.59 ZAE157.54 ET[ 2.46 ZAC 90.89 ETC 255.88 CLP 163.50

PLANETOCENTRIC CONIC

C3 16.505 VHL 4.062 OLA 17.96 RAL 171.56 RAD 6567.7 VEL 11,746 PTH 2.07 VHP 6.962 DpA -2.20 RAp 190.41 ECC _1.2716

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ ,2 LONG

90.00 16 $7 26 27"64.91 -26.04 79.27 35.95 94.09 17 26 28 2164.9 -27.18 70.71

90.00 9 $4 19 4218.12 .62 172.99 29.69 61.69 10 44 $7 3618.1 -3.17 166.36

100.00 16 9 19 2468.41 -29.40 57.SS 55.61 95.67 18 50 28 1868.4 -28.$0 48.69

lO0.O0 10 45 5 5989.85 1.81 155.55 29.02 60.16 11 51 $5 3689.8 -2.17 149.03

110.00 19 40 46 2182.62 -$2.89 $5.04 55.26 99.89 20 17 6 1582.S -31.18 26.24

110.00 11 30 6 $849,71 4.80 142.98 27.16 56.12 12 54 15 $248.7 .52 166.77

DIFFERENTIAL CORRECTIONS M|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUflACY

TOE .5466 TRA-l.8266 TC3 2.4668 BAU .5449 $GT $457.1 SGR $20.9 SGS 512.5 ST 1121.6 SR 299.0 SS 626.0

ROE -.2107 RRA -.0737 RCS -.0636 FAu .11662 RRT -,OSSZ RRF .0019 RTF -.9255 CRT -.G040 CRS -.2242 CST .9094

FOE -.2419 FRA 2,1852 FCS-6.1019 9SP 11906 SG8 3471.9 R23 .0292 R13 .9256 LSA 1273.6 NSA $40.7 SSA 51.0

BO[ .5858 2RA 1.8281 BCS 2.4696 FSP 1564 SG1 $457,1 SG2 $20.7 THA 179.82 EL1 1166.7 EL2 265.2 ALF 170.44
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 19645

LAsncH _AI[ NO_ 16 1964 FLIGHT TIME ZO0.00 A;RIVAL kaTE J'Jk 4 19_¶

MELIOCENTR|C Cr.wNIC GISTANCE 484.18_ EARTH TO MAR S

RL 147.92 LAL .DO LOL 55.68 VL 53.814 GAL -Z.96 AlL 88.45 HCA 154.16 SMA 205.85 ECC .27883 INC 1.5526 VI 50.121

RF Z39._8 LAP .68 LOP Z07.85 VF 21.375 OAF 1Z.72 AZF 91.40 TAL 346.38 TAp 140.54 RCA 147.01 AFO 260.69 V2 2Z.928

RC 171.174 GL 13.25 GF .99 /AL 110.07 ZAF 162.81ETS 175.34 ZAE 158.02 ETE 2.79 ZAC 91.00 ETC 255.87 CLP 162.8]

PLANETOCENTRIC CONIC

C5 13.948 VHL 5.993 _LA 18.55 RAL 170.90 RAD 6567.6 VEL 11.719 pTH 2.06 VHF 6.805 DpA -2.26 RAp 190.69 ECC 1.26Z5

LNCM AIMTH LNCM TIME L-I TIME INJ LAT INJ LOAWG INJ RT ASC INJ AZMTH INJ TIME

90.00 16 30 59 2772.38 -28.08 79.8) )4.85 93.81 17 16 52

90.00 9 35 47 4194.84 -.13 171.69 28.66 61.68 10 45 41

100.00 18 2 59 2474.84 -29.44 57.80 )4.72 95.42 18 44 14

100.00 10 46 8 3967.81 1.06 154.34 27.99 60.12 11 52 16

110.OO 19 55 11 2186.35 -32.94 35.35 34.18 99.71 20 11 37

110.O0 11 30 25 )829.06 4.06 141.95 26.13 56.03 12 34 14

CIFFERENIIAL CC_RECTIONS MID-COURSE ExECuTION ACCURACY

TDE .5220 TRA-1.7910 TC3 2.39)6 BAU .5331 SOT 3490.2 SGR 310.5 SO3 557.8

R_E -.ZOO5 ERA -.0711 RE3 -.0581FAU .12069 RRT -.0192 RRF -.0144 RTF -.9279

FEE -.2174 FRA 2.2195 FC3-6.5819 8SP 12018 SGB 5504.0 R23 .0323 R13 .9279

BEE .5591 8RA 1.7924 BE3 2.5943 FSP 1651 SG1 3490.2 SO2 310.5 THA 179.90

LAUNCH DATE NOV 16 1964 FLIGHT TII,_ 202.00

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 239.26 LAP .65

RC 173.485 GL 13.34

PLANETOCENTRIC CONIC

C3 15.425 VHL 3.928

LNCH AZNTH LNCH TIME

90.00 16 23 55

90.00 9 37 10

100.00 17 56 38

100.00 10 47 7

110.00 19 29 37

110.00 11 30 38

DISTANCE

LOt. 53.68 VL 33.766 GAL -2.84 AZL

LOP 208.79 VP 21.333 GAP 12.22 AZP

GP 1.03 ZAL 109.33 ZAF 162.13 ETS

FO CST TIM INJ 2 LAT INJ 2 LONG

2172.6 -27.26 71.26

3594.8 -3.91 165.06

1874.8 -28.58 49.16

3367.8 -2.92 147.82

1586.) -31.25 26.53

3229.1 -.45 155.74

ORBIT DETERMINATION ACCURACY

ST 1106.5 SR 289.4 SS 626.4

CRT -.5911CRS -.1864 CST .8999

LSA 1257.2 MSA 345.1 SSA 50.5

ELI 1120.2 EL2 230.6 ALF 170.82

ARRIVAL DATE JUN 6 1965

487.517 EARTH TO MARS

88.46 HCA 155.11SMA 202.85 ECC .27495 InC 1.5399 vl 30.121

91.40 TAL 346.77 TAp 141.88 RCA 147.07 ApO 258.62 v2 22.959

175.28 ZAE 158.54 ETE 3.15 ZAC 91.12 ETC 255.87 CLP 162.16

11.697 pTM 2.06 VHp 6.653 DFA -2.32 RAp 190.95 ECC 1.2559OLA 18.74 RAL 170.22 RAD 6567.6

L-I TIME INJ LAT INJ LOnG

2780.31 -28.11 80.39

4172.04 -.86 170.42

2481.30 -29.48 58.27

3946.28 .33 153.16

2190.41 -32.98 35.65

3809.93 3.33 140.95

DIFFERENTIAL CORRECTIONS

TOE .5054 TRA-1.7479 TC3 2.7340 BAU .5639

ROE -.1906 RRA -.0688 RC3 -.0517 FAU .12332

FOE -.1944 FRA 2.2519 FC3-7.0336 8_P 11947

80E .5401BRA 1.7493 BE3 2.7345 FSP 1737

VEL

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

33.76 93.53 17 10 15 2180.3 , -_7.33 71.81

27.64 61.70 10 46 42 3572.0 -4.64 163.78

53.64 95.17 18 37 59 1881.3 -28.45 49.62

26.97 60.11 11 52 54 3346.3 -3.65 146.63

33.11 99.54 20 6 7 1590.4 -31.31 26.83

25.10 35.9'6 12 34 8 3209.9 -1.16 134.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3522.2 ST_ 300.4 SG5 564.2 ST 1095.5 SR 279.9 SS 627.)

RRT -.0065 RRF -.0328 RTF -.9311 CRT -.5851CRS -.1506 CST .8870

SG8 3535.0 R23 .0389 R13 .9311 LSA 1244.0 NSA 351.5 SSA 29.6

SGI 5522.2 SG2 300.4 THA 179.97 EL1 1108.2 EL2 224.4 ALF 171.13

LAunCH DATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 238.95 LAP .6Z

RC 175.790 GL 15.42

PLANETOCENTRIC CONIC

C3 14.935 VHL 3.865

LncH AZMTH LNCM TIME

90.0O 16 17 14

90.00 9 38 Z6

100.O0 17 )O 21

100.00 10 48 0

110.00 19 24 5

110.00 11 30 45

FLIGHT TIME 204.00 ARRIVAL DATE JUN 8 1965

DISTANCE 490.877 EARTH TO MARS

LOL 55.68 VL 33.721 GAL -2.73 AZL 88.47 HCA 156.05 SNA 201.89 ECC .27126 InC 1.5261 vl 30.121

LOP 209.74 VP 21.295 GAP 11.72 AZP 91.39 iAL 347.16 TAp 143.21 RCA 147.13 Apo 256.66 V2 22.991

GP 1.12 _AL 108.59 ZAp 161.43 ETS 175.22 ZAE 159.09 ETE 3.55 ZAC 91.24 ETC 255.86 CLP 161.46

DLA 19.11RAL 169.55 RAD 6567.6 VEL 11.676 pTH 2.05 VHp 6.503 DpA -2.37 RAp 191.21ECC 1.2458

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT InJ 2 LONG

2787.94 -28.15 80.94 32.67 93.25 17 5 42 2187.9 -27.40 72.36

4149.91 -1.58 169.19 26.63 61.72 10 47 36 3549.9 -5.35 162.53

2487.67 -29.52 58.74 32.56 94.93 18 31 49 1887.7 -28.52 50.08

3925.42 -.37 152.02 25.96 60.11 11 53 25 3325.4 -4.35 145.48

2194.39 -33.03 35.96 32.04 99.36 20 0 40 1594.4 -31.38 27.12

3791.46 2.62 139.99 24.09 55.91 12 33 57 3191.5 -1.87 133.78

DIFFERENTIAL CORRECTIONS

TOE .4729 TRA-1.7215 TC3 2.8361BAU .5664

ROE -.1808 RRA -.0663 RE3 -.0432 FAU .13015

FOE -.1684 FRA 2.2867 FC3-7.5444 8SP 12267

80E .5063 BRA 1.7227 BC3 Z.8365 FSP 1832

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3548.6 SGR 289.6 SG3 591.9 ST 1073.5 SR 269.9 Ss 628.6

RRT .0202 RRF -.0569 RTF -.9316 CRT -.3613 CRS -.1106 CST .8815

SGB 3560.4 R23 -.0379 R13 -.9316 LSA 1222.8 NSA 352.7 SSA 29.8

SG1 3548.6 SG2 289.6 THA .10 EL1 1084.7 EL2 221.1ALF 171.62

LAUNCH DATE NOV 16 1964 FLIGHT TIME 206.00 ARRIVAL DATE JUN 10 1965

HELIoCEnTRIC CONIC DISTANCE 494.266

RL 147.92 LAL .0O LOL 53.68 VL 33.677 GAL -2.62 AZL 88.49 HCA

RP 238.63 LAp .59 LOP 210.69 VP 21.261 GAP 11.23 AZP 91.39 TAL

EARTH TO MARS

157.01SNA 200.99 ECC .26772 INC 1.5113 vl 30.121

347.54 TAp 144.55 RCA 147.18 APO 254.80 V2 23.024

RC 178.O86 GL 15.49 GP

PLANETOCENTRI_ CONIC

C3 14.474 VHL 3.804 DLA

1.19 ZAL 107.85 ZAp 160.72 ETS

19.48 RAL 168.86 RAD 6567.6 VEL

175.14 ZAE 159.67 ETE 3.99 ZAC 91.36 ETC 255.86 CLP 160.75

LNCH AZMTH LNCH TIE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TIME

90.00 16 10 36 2795.45 -28.17 81.49 31.39 92.98 16 37 11

90.00 9 $9 $5 4128.43 -2.27 167.99 25.63 61.77 10 48 23

100.00 IT 44 7 249S.91 -29.56 59.20 31.48 94.69 18 23 40

100.00 10 48 45 3905.20 -1.O6 150.91 24.95 60.12 11 53 50

110.O0 19 18 36 2199.27 -3S.OT 36.25 30.98 99.19 19 55 15

110.00 11 30 45 3775.61 1.94 139.05 23.08 55.87 12 33 38

DIFFERENTIAL C.ORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4500 TRA-l.6849 TC3 2.9605 BAU .5729 _T 3574.5 SGR 279.4 SG3 621.0

ROE -.1715 RRA -.0647 RCS -.0336 FAU .135ZS RRT .045T RRF -.0849 RTF -.9335

FOE -.1418 FRA 2.5199 FC3-8.0886 BSP 12S50 SG8 3585.4 R23 -.0421 RI3 -.9335

80E .4816 BRA 1.6862 BC3 2.9607 FSP 1929 SGt 3574.5 SG2 279.1THA .21

11.656 PTH 2.05 VHp 6.357 DpA -2.40 RAp 191.46 ECC 1.2382

PO CST TIN INJ 2 LAT INJ 2 LONG

2195.5 -27.46 72.90

3528.4 -6.03 161.32

1893.9 -28.59 50.53

3303.2 -5.03 144.37

1598.3 -31.45 27.40

3173.6 -2.55 132.85

ORBIT DETERMINATION ACCURACY

ST 1056.3 SR 260.1 SS 630.0

CRT -.5461CR$ -.0697 CST .8706

LSA 1204.8 MSA 357.5 SSA 29.3

ELI 1066.2 EL2 215.9 ALF 172.01
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 16 1964 FLIGHT TIRE 208.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC C(_NIC

RL 147.92 LAL .DO

RP 238.31 LAP .56

RC 180._73 GL 13.53

PLANETOCENTRIC CONIC

C3 14.040 VHL 3.747

LNCH AZMTH LNCH TIME

9O.O0 16 4 3

90,00 9 A0 34

100,00 17 37 57

100.O0 10 49 21

110.O0 19 13 12

110.00 11 30 36

DIFFERENTIAL CORRECTIONS

TOE .4279 TRA-1.6494

ROE -.1624 RRA -,0632

FOE -.1142 FRA 2.3544

BDE .4577 BRA 1.6506

DISTANCE 497.683 EARTH TO MARS

LOL 53,68 VL 33.635 GAL -2.52 AZL 88.50 HCA 157.96 SMA 200.14 ECC .26433 INC 1.4953 vl 30.121

LOP 211,64 vP 21.230 GAP 10.75 AZP 91.39 TAL 347.93 TAp 145,89 RCA 147.23 APO 253.04 V2 23.056

GP 1.26 ZAL 107.11 ZAp 159.99 ETS 175.06 ZAE 160.28 ETE 4.49 ZAC 91.48 ETC 255.65 CLP 160.03

DLA 19.60 RAL 168.16 RAD 6567.6 VEL 11,637 pTH 2.04 VHp 6.214 DpA -2.43 RAp 191.70 ECC 1.2311

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2802.70 -28.20 82.02 30_50 92.71 16 50 46 2202.7 -27.52 73.42

4107.73 -2.94 166.83 24.63 61.82 10 49 2 3507.7 -6.68 160.15

2499.90 -29.59 59.65 30.40 94.46 18 19 37 1899.9 -28.66 fi0,97

3885.77 -1.72 149,84 23.96 60.15 11 54 6 3285.8 -5.68 143.29

2201.93 -33.11 36.53 29.92 99.03 19 49 54 1601.9 -31.51 27.67

3756.50 1.29 138.16 22.08 55,84 12 33 12 3156.5 -3.20 131.96

HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 3.0841 8AU .5789 SGT 3599.4 $GR 269.3 SG3 651.5 ST 1039.0 SR 250.3 86 632.2

RC3 -.0223 FAU .14055 RRT .0767 RRF -.1188 RTF -.9352 CRT -.5297 CRS -.0275 CST .8591

FC3-8.6668 8_ 12437 SGB 3609.5 R23 -.0489 R13 -.9353 LSA 1187.2 MSA 362.7 SSA 28.7

BC3 3.0842 FSp 2033 SG1 3599.5 SG2 268.5 THA .33 ELI 1047.8 EL2 210.5 ALF 172.42

LAUNCH DATE NOV 16 1964 FLIGHT TIME 210.00

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 237.98 LAp .53

RC 182.651 GL 13.56

PLANETOCENTRIC CONIC

C3 13.631VHL 3.692

LNCH AZMTH LNCH TIME

90.00 15 57 38

90.00 9 41 22

1OO.00 17 31 55

100.00 10 49 45

110.00 19 7 53

110.00 11 30 17

DISTANCE 501.126

LOL 53.68 VL 33.595 GAL -2.41 AZL 88.52 HCA 158.92 SMA 199.33 ECC .26110 INC 1.4778

LOP 212.60 VP 21.202 GAP 10.27 AZP 91.38 TAt. 348.30 TAp 147.22 RCA 147.28 APO 251.37

GP 1.33 ZAL 106.37 ZAP 159.24 ETS 174.97 ZAE 160.92 ETE 5.04 ZAC 91.61 ETC 255.85

OLA 20.12 RAL 167.46 RAD 6567.5 VEL 11.620 PTH 2.04 VHp 6.075 DpA -2.44 RAP 191.93

L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT

2809.57 -28.22 82.52 29.42 92.46 16 44 27 2209.6 -27.58

4087.92 -5.57 165.72 23.64 61.89 10 49 29 3487.9 -7.31

2505.52 -29.82 60.08 29.33 94.24 18 13 41 1905.5 -28.71

3867.20 -2.35 148.82 22.96 60.19 11 34 12 3267.2 -6.30

2205.30 -33.14 36.79 28.85 98.89 19 44 38 1605,_ -31.56

3740.18 .66 137.31 21.08 55.82 12 32 37 3140.2 -3.82

DIFFERENTIAL CORRECTIONS

TDE .4103 TRA-l.6088 TC3 3.2190 BAU .5866

ROE -.1538 RRA -.0621RC3 -.0092 FAU .14619

FOE -.0868 FRA 2.3868 FC3-9.2846 BSP 12407

80E .4382 8RA 1.6100 BC3 3.2190 FSP 2138

ARRIVAL DATE JUN 14 1965

EARTH TO MARS

vl 30.121

V2 23.089

CLP 159.28

ECC 1.2245

INJ 2 LONG

73.92

159.03

51.37

142.26

27.92

131.10

ORBIT DETERMINATION ACCURACY

ST 1023.2 SR 240.6 SS 634.4

CRT -.5175 CRS .0147 CST .8446

LSA 1170.3 MSA 369.8 SSA 27.7

ELI 1031.0 EL2 204.3 ALF 172.78

MID-COURSE ExECuTION ACCURACy

SC,T 3822.9 SGR 259.9 SG3 683.5

RRT .1115 RRF -.1588 RTF -.9376

SG8 3632.2 R23 -.0541 R13 -.9376

SGI 3623.0 SG2 256.2 THA .46

LAUNCH DATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .OO

RP 237.65 LAp .50

RC 184.919 GL 13:5K

PLAHETOCENTRIC CONIC

C3 13.247 VHL 3,640

LNCH AZMTH LNCH TIME

90.00 15 51 24

90.00 9 41 55

100.00 17 26 3

100.00 10 49 56

110.00 19 2 42

110.00 11 29 47

FLIGHT TIRE 212.00 ARRIVAL DATE JUN 16 1965

DISTANCE 504.593 EARTH TO MARS

LOL 53.68 VL 33.557 GAL -2.52 AZL 88.54 HCA 159.87 SMA 198.56 ECC .25801 INC 1.4587 vt 30.121

LOP 213.56 VP 21.178 GAp 9.79 AZP 91.37 TAL 348.68 TAp 148.55 RCA 147.33 APO 249.79 V2 23.123

GP 1.44 ZA L 105:65 ZAP 158.47 FTS 174.86 ZAF 161.60 FTF 5,67 ZAC 91.75 ETC 25__84 CtP 158.52

DLA 20.41RAL 166.75 RAD 6567.5 VEL 11.603 pTH 2.05 VHp 5.938 DpA -2.43 RAp 192.14 ECC 1.2180

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

2815.84 -28.24 82.98 28.35 92.23 16 38 20 2215.8 -27.65 74.37

4069.21 -4.17 164.67 22.65 61.97 10 49 44 3469.2 -7.89 157.97

2510.60 -29.64 60.44 28.26 94.05 18 7 54 1910.6 -28.77 51.74

3849.68 -2.94 147.86 21.97 60.24 11 54 6 3249.7 -6.88 141.29

2208.23 -33.18 37.01 27.79 98.76 19 39 30 1608.2 -31.61 28.13

3724.81 .08 136.51 20.09 55.82 12 31 52 3124.8 -4.41 130.30

DIFFERENTIAL CORRECTIONS

TOE .3820 TRA-1.5789 TC3 3.3201BAU .5880

RDE -.1452 RRA -.0612 RC3 .0067 FAU .15194

FDE -.0544 FRA 2.4229 FC3-9.9299 8SP 12627

BOE .4086 BRA 1.5801 0C3 3.3201 FSP 2256

MID-COURSE EXECUTION ACCURACY

SGT 5638.2 SGR 250.7 SG3 716.7

RRT .1612 RRF -.2087 RTF -.9382

SG8 3646.8 R23 -.0576 R13 -.9382

SGI 3638.4 SG2 247.4 THA .64

LAUNCH DATE NOv 16 1964 FLIGHT TIME 214.00

HELIOCENTRIC CONIC

RL 147.92 LAL .O0

RP 237.31 LAp .47

RC 187.176 GL 13.54

PLANETC_ENTRIC CONIC

C3 12.884 VHL 3.589

LNCH AZMTH LNCH TIME

90.00 15 45 23

90.00 9 42 11

100.00 17 20 23

100.O0 10 49 51

110.00 18 57 41

110.O0 11 29 4

DIFFERENTIAL CORRECTIONS

TOE .3621 TRA-1.5426

ROE -.1370 RRA -.0607

FOE -.0250 FRA 2.4567

BDE .3872 8RA 1.5438

DISTANCE 508.084

LOt. 55.68 VL 33.520 GAL -2.22 AZL 88.56 HCA 160.84 SNA

LOP 214.52 VP 21.157 GAp 9.33 A ZP 91.36 TAL 349.04 TAp

GP 1.55 ZAL 104.92 ZAp 157.68 ETS 174.75 ZAE 162.30 ETE

DLA 20.68 RAL 166.02 RAD 6567.5 VEL 11.588 PTH 2.03 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2821.39 -28.25 85.39 27.26 92.03 16 32 24

4051.68 -4.73 163.69 21.66 62.05 10 49 43

2515.01 -29.66 60.76 27.18 93.87 18 2 18

3833.28 -3.49 146.96 20.98 60.29 11 53 45

2210.64 -33.20 37.19 26.73 98.65 19 34 31

3710.42 -.47 135.76 19.10 55.82 12 30 54

MID-COURSE EXECUTION ACCURACY

TC3 3.4404 BAU .5926 ,T_T 3655.3 Sr,_ 242.6 SG3 751.9

RC3 .0249 FAU .15810 RRT .2148 RRF -.2661 RTF -.9397

FC-10.6236 BSP 12696 SGB 3663.4 R23 -.0650 R13 -.9397

BC3 3.4405 FSP 2377 SGI 3655.7 SG2 236.9 THA .82

ORBIT DETERNINATION ACCURACY

ST 9_9.9 SR 230.6 SS 637.7

CRT -.4895 CRS .0632 CST .8357

LSA 1148.9 RSA 372.9 SSA 27.5

EL1 1006.6 EL2 199.8 ALF 173.29

ARRIVAL DATE JUN 18 1965

EARTH TO MARS

197.83 ECC .25506 INC 1.4377 vl 30.121

149.88 RCA 147.37 APO 248.28 V2 23.157

6.39 zac 91.89 ETC 255.84 CLP 157.75

5.805 DpA -2.41 RAp 192.35 ECC 1.2120

PO CST TIM INJ 2 LAT INJ 2 LONG

2221.4 -27.67 74,77

3451.7 -8.44 156.97

1915.0 -28.81 52.06

3233.3 -7.42 140.37

1610,6 -31.65 28.31

3110.4 -4.95 129.54

ORBIT DETERNINATION ACCURACY

ST 981.4 SR 220.9 SS 641.3

_CRT -.4697 CRS .1080 CST .8251

LSA 1131.0 NSA 378.4 SSA 26.7

ELI 987.1 EL2 193.9 ALF 173.72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NO_ 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 236.98 LAP .44

RC 189.421 GL 13.49

PLANETOCENTRIC CONIC

C3 12.542 VHL 3.541

LNCH AZNTH LNCH liME

90.00 15 39 38

90.00 9 42 7

100.00 17 14 56

100.00 10 49 28

110.00 18 52 51

110.00 11 28 5

FLIGHT TIME 216.00 ARRIVAL _AT[ JUN 20 1965

DISTANCE 511.597 EARTH TO HARS

LOL 53.68 VL 33.485 GAL -2.13 AZL 88.59 HCA 161.80 SMA 197.14 ECC .25224 INC 1.4143 vt t0.121

LOP 215,48 VP 21.139 GAF 8.86 AZF 91.34 TAL 349.41 TAF 151.21 RCA 147.41 Apo 246.86 V2 23.191

GP 1.67 ZAL 104.21 ZAP 156.87 ETS 174.61 ZAE 163.05 ETE 7.23 ZAC 92.04 ETC 255.84 ELF 156.93

DLA 20.92 RAL 165.30 SAD 6567.5 VEL 11.573 pTH 2.02 VHp 5.674 DpA -2.37 RAp 192.54 ECC 1.Z064

L-I TIME INJ LAT ]N3 LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2825.98 -28.26 83.72 26.18 91.86 16 26 44 2226.0 -27.70 75.10

4035.56 -5.25 162.78 20.67 6_.13 10 49 22 3435.6 -8.94 156.05

2518.56 -29.68 61.03 26.10 93.74 17 56 57 1918.6 -28.85 52.32

3818.20 -4.00 146.12 19.99 60.35 11 53 6 3218.Z -7.92 159.55

2212.35 -33.22 37.32 25.65 98.58 19 29 43 1612.4 -31.68 Z8.44

3697.18 -.98 135.07 18.10 55.83 12 29 42 3097.2 -5.46 128.84

DIFFERENTIAL CCRRECTIONS MID-COURSE ExECuTION ACCURACY C_BIT DETERMINATION ACCURACY

TOE .5431 TRA-t.5053 TC3 3.5563 OAU .5964 SGT 3667.5 SGR 236.0 SG3 788.6 ST 962.1 SR 211.1 SS 644.9

ROE -.1290 RRA -.0607 RC3 .0462 FAU .16456 RRT .2778 RRF -.5330 RTF -.9410 CRT -.4487 CRS .1525 CST .8107

FDE .0040 FRA 2.4887 FC-11.3590 BSP 12713 SGB 3675.1 R23 -.0735 R13 -.9411 LSA 1112.9 NSA 383.4 SSA 25.9

80E .3666 BRA 1.5065 BC3 3.5566 FSP 2499 SGI 3668.1 SG2 226.7 THA 1.03 EL1 966.9 EL2 187.7 ALF 174.16

LAUNCH DATE NOV 16 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUN 22 1965

DISTANCE 515.131 EARTH TO MARS

LOL 53.68 VL 33.451 GAL -2.04 A ZL 88.61 HCA 162.77 SMA 196.48 ECC .24954 INC 1.3889 vl 30.121

LOP 216.45 VP 21.124 GAP 8.41AZP 91.33 TAL 349.76 TAp 152.53 RCA 147.45 Apo 245.51 V2 23.226

GP 1.80 ZAL 103.50 ZAp 156.04 ETS 174.47 ZAE 163.79 ETE 8.20 ZAC 92.20 ETC 255.83 C_p 156.11

HELIOCENTRIC CC_IIC

RL 147.92 LAL .00

RP 236.64 LAP .41

RC 191.655 GL 13.40

PLANETOCENTRIC CONIC

C3 12.219 VHL 3.496 OLA 21.12 RAL I84.56 RA0 8567.5 _/_L Jl.559 pTH 2.02 VHP 5.547 DpA -2.31 RAP 192.73 ECC 1.2011

LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME

90.00 15 34 15 2829.35 -28.27 83.97 25.09 91.74 16 21 24

90.00 9 41 37 4021.08 -5.71 161.97 19.67 62.22 10 48 39

100.00 17 9 52 2521.02 -29.69 61.21 25.01 93.64 17 51 55

100.00 10 48 41 3804.65 -4.46 145.38 18.99 60.41 11 52 6

110.00 18 48 16 2213.21 -33.23 37.39 24.57 98.54 19 25 9

110.00 11 28 47 3685.22 -1.44 134.44 17.11 55.84 12 28 13

DIFFERENTIAL C_RRECTION8 NID-COURSE EXECUTION ACCURACY

TOE .3239 TRA-1.4703 TC3 3.8650 BAU .5988 _T 3677.2 SGR 231.4 SG3 826.8

RDE -.1214 RRA -.0811 RC3 .0709 FAU .17119 RRT .3510 RRF -.4100 RTF -.9422

FOE .O355 FRA 2.5244 FC-12.1293 BSP 12785 SGB 3684.4 R23 -.0835 R13 -.9423

BOE .3459 BRA 1.4716 8C3 3.6858 FSP 2838 681 3678.1 SG2 216.6 THA 1.27

PC) CST TIM INJ 2 LAT INJ 2 LONG

2229.4 -27.73 75.34

3421.1 -9.38 155.22

1921.0 -28.87 52.50

3204.6 -8.36 138.77

1613.2 -31.69 28.50

3085.2 -5.91 128.21

ORBIT DETERMINATION ACCURACY

ST 942.6 SR 201.5 SS 649.9

CRT -.4240 CRS .2005 CST .7980

LSA 1095.3 MSA 389.0 SSA 25.0

ELI 946,6 ELZ 181.7 ALF 174.62

LAUNCH DATE NOV 16 1964

NELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 236.29 LAp .38

RE 193.877 GL 13.28

PLANETOCENTRIC CONIC

C3 11.913 VML 3.451

LNCH AZMTH LNCH TIME

90.00 15 29 18

90.00 9 40 38

100.00 17 5 9

100.OO 10 47 28

110.00 18 43 57

110.00 11 25 9

FLIGHT TIME 220.00 ARRIVAL DATE JUN 24 1965

DISTANCE 518.687 EARTH TO MARS

LOL 53.68 VL 35.419 GAL -1.95 AZL 88.64 HCA 163.74 SMA 195.85 ECC .24697 INC 1.3594 vl 30.121

LOP 217.42 VP 21.112 GAP 7.96 AZP 91.31TAL 350.11 TAp 153.85 RCA 147.48 Apo 244.23 v2 25.261

GP 1.95 ZAL 102.81 ZAp 155.19 ETS 174.30 ZAE 164.58 ETE 9.36 ZAC 92.37 ETC 255.83 CLP 155.26

OLA 21.28 RAL 163.81RAD 6567.5 VEL 11.546 pTH 2.02 VHP 5.423 DpA -2.22 RAP 192.90 ECC 1.1961

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2831.20 -28.27 84.10 23.99 91.87 16 16 29 2231.2 -27.74 75.48

4008.53 -6.10 161.26 18.66 62.30 10 47 26 3408.5 -9.77 154.50

2522.11 -29.69 61.29 23.92 93.60 17 47 11 1922.1 -28.88 52.58

3792.85 -4.85 144.72 17.98 60.47 11 50 40 3192.9 -8.75 138.11

2213.00 -33.22 57.37 23.48 98,55 19 20 50 1613.0 -31.69 28.48

3674.73 -1.84 133.90 16.10 55.86 12 26 23 3074.7 -6.31 127.66

DIFFERENTIAL CORRECTIONS

TOE .3078 TRA-1.4338 TC3 3.7736 BAU .6012

ROE -.1138 RRA -.0619 RC3 .tO01 FAU .17838

FOE .0fl94 FRA 2.5536 FC-12.9631 BSP 12797

BOE .3280 BRA 1.4351 8C3 3.7749 FSP 2767

LAUNCH DATE NOV 1G 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 235.94 LAP .35

MC 196.O86 GL 13.11

PLANETOCENTRIC CONIC

C3 11,623 VHL 3.409

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 24 52 2831.17 -28.27

90.00 9 39 2 3998.23 -6.43

100.00 17 0 54 2521.53 -29.69

100.00 10 45 41 3763.10 -5.18

110.00 18 40 0 2211.48 -33.21

110.00 11 23 4 3665.92 -2.17

DIFFERENTIAL CQRRECTIO_iS

TOE .2697 TRA-I.3991 TC3 S.8691 BAU .6015

ROE -.1087 RRA -.0633 RC3 .13,39 FAU .18549

FOE .0910 FRA 2.5903 FC-13.6188 BSP 12840

BDE .3087 BRA 1.4005 BC3 3.8714 FSP 2921

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3683.8 SGR 229.4 SG3 867.4 ST 924.2 SR 191.9 Ss 653.3

RRT .4318 RRF -.4942 RTF -.9432 CRT -.4005 CRS .2404 CST .7887

8GB 3691.0 R23 -.0949 R13 -.9433 LSA 1078.9 MgA 391.3 SSA 24.3

SGI 3685.2 SG2 206.9 THA 1.55 EL1 927.5 EL2 17512 ALF 175.07

FLIGHT TIME 222.00 ARRIVAL OATE JUN 26 1965

DISTANCE 522.261 EARTH TO MARS

LOt. 53.68 VL 33.388 GAL -1.87 AZL 88.67 HCA 164.71 SMA 195.26 ECC .24452 INC 1.3275 vl 30.121

LOP 218.39 VP 21.102 GAP 7.52 A ZP 91.28 T/q, 350.45 TAp 155.16 RCA 147.52 APO 243.01 V2 23.297

GP 2.12 ZAL 102.13 ZAP 154.31 ETS 174.11 ZNE 165.39 ETE 10.74 ZAC 92.56 ETC 255.83 CLP 154.39

DLA 21.40 RAL 163.06 RAD 6567.4 VEL 11.533 PTH 2.01 VHp 5.301 DpA -2.11 RAp 193.07 ECC 1.1913

INJ LONG INJ RT ARC INJ AZMTH INJ TIME

84.10 22.88 91.67 16 12 3

160.68 17.64 62.36 10 45 40

61.25 22.80 93.62 17 42 55

144.19 16.96 60.52 11 48 44

37.26 22.36 98.61 19 16 51

133.44 15.09 55.88 12 24 10

HID-COURSE EXECUTION ACCURACY

SGT 3684.3 _fR 231.4 SG3 9Q8.8

RRT .5188 RRF -.3843 RTF -.9441

SGB 3691.5 R23 -.1089 R13 -.9443

SGt 3686.2 SG2 197.7 THA 1.87

PO CST TIM INJ 2 LAT INJ 2 LONG

2231.2 -27.74 75.48

3398.2 -10.08 153.90

1921.5 -28.87 52.54

3183.1 -9.07 137.56

1611.5 -31.66 28.37

3065.9 -6.64 127.19

ORBIT DETERMINATION ACCURACY

ST 904.1SR 182.5 SS 659.1

CRT -.3701CRS .2905 CST .7768

LSA 1061.9 MSA 396.0 SSA 23.3

EL1 906.7 EL2 169.1 ALF 175.57
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH _ATE NOV 16 1964 FLIGHT TIME 224._0 ARRIVAL GATE JIJN 28 |965

HELIOCENTRIC C¢'_NIC DISTANCE 525.855 EARTH TO MAR S

RL 147,92 LAL .00 LOL 53.68 VL 33.359 GAL -1.79 AZL 88.71 HCA 165.68 5HA 194.70 ECC .24219 INC 1.2902 vl ]0.121

RP 235.59 LAP ,32 LOP 219.36 VP 21.095 GAp 7.08 AZP 91.25 TAL 330.79 TAp 156.47 Eta 147.55 APO 241.85 V2 23.335

RC 198.280 GL 12.88 GP 2.31 ZAL 101.46 ZAF 153.40 ETS 175.89 ZAE 166.22 ETE 12.41 ZAC 92.76 ETC 255.82 CLP 153.50

PLANETOCENTRIC CONIC

C3 11.347 VHL 3.368 DLA 21.46 RAL 162.29 RAD 6567.4 VEL 11.521 pTH 2.01VHF 5.183 OpA -1.97 RAp 193.22 ECC 1.1867

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ R7 ASC INJ AZHTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

90.00 15 21 4 2828.82 -28.27 83.93 21,75 91.76 16 8 13 2228.8 -27.72 75.31

90.00 9 36 42 3990.39 -6.67 160.25 16.59 62.42 10 43 12 3390.6 -10.31 133.46

100.00 16 37 11 2518.90 -29.68 61.05 21.67 93.72 17 39 10 1918.9 -28.85 52.35

100.00 10 43 16 3775.74 -5.43 143.78 15.91 60.56 11 46 12 3173.7 -9.31 137.14

110.00 18 36 27 2208.36 -33.18 37.02 21,Z2 98.75 19 13 15 1608.4 -31.61 28.14

110.00 11 20 30 3639.03 -2.44 133.08 14.03 55.89 12 21 29 5059.0 -6.90 126.83

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY O_817 DETERMINATION ACCURACY

TDE .2777 TRA-I.3606 TC3 3.9726 BAU .60]2 SGT 3683.6 8GR 236.1 SG3 953.1 ST 886.6 SR 173.1 S] 661.5

RDE -.0996 RRA -.0653 RC] .1741FAU .19357 RRT .6051RRF -.6732 RTF -.9451 CRT -.3453 CRS .3286 CST .7681

FDE .1097 FRA 2.6162 FC-14.7535 BSP 12795 SGB 3691.3 R23 -.1253 R1] -.9453 LSA 1046.5 NSA 397.2 SSA ZZ.5

90E .2950 BRA 1.3622 BC3 3.9764 FSP 3064 5G1 3686.5 $G2 189.4 THA 2.25 EL1 888.7 EL2 162.1 ALF 176.01

LAUNCH DATE NOV 16 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUN 30 1965

HELIOCENTRIC CONIC DISTANCE 529.468 EARTH TO MAR S

RL 147.92 LAL .00 LO(. 53.68 VL 33.331 GAL -1.72 A ZL 88.75 HCA 166.66 SMA 194.17 ECC .23996 INC 1.2478 Vl 30.121

RP 233.24 LAp .29 LOP 220.34 VP 21.091 GAP 6.65 AZP 91.21 TAL 351.12 TAp 157.78 RCA 147.37 APO 240.76 v2 23.369

RC 200.460 GL 12.59 GP 2.53 ZAL 100.80 ZAp 152.47 ETS 173.64 ZAE 167.06 ETE 14.46 ZAC 93.00 ETC 255.82 CLP 152.58

PLANA[TOCENTRIC CONIC

C3 11.084 VHL 3.329 OLA 21.45 RAL 161.51RAD 6567.4 VEL 11.510 pTH 2.00 VHp 5.067 DpA -1.79 RAp 193.37 ECC 1.1824

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ENJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 18 3 2823.61 -28.26 83.55 20.59 91.95 16 5 7 2223.6 -27.69 74.93

90.00 9 33 28 3986.11 -6.81 159.99 15.51 62.45 10 39 54 3386.1 -10.45 153.20

100.00 16 84 9 2513.73 -29.66 60.67 20.50 93.92 17 36 3 1913.7 -28.80 51.97

1OO.O0 10 40 3 3771.22 -5.58 143.53 14.84 60.59 11 42 84 3171.2 -9.46 136.89

110.00 18 33 23 2203.25 -33.12 36.63 20.04 98.98 19 10 7 1603.3 -51.53 27.77

110.00 11 17 18 3694.46 -2.61 132.84 13.00 55.90 12 18 13 3054.5 -7.07 126.59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2855 TRA-1.5242 TC3 4.0630 SAU .6029 $GT 367T.3 _ 251.0 $G3 998.8 ST 868.9 8R 163.9 SS 663.9

ROE -.O927 RRA -.0061RC3 .2215 FAU .2013T RRT .6870 RRF -.7563 RTF -.9458 CRT -.3143 CRS .3694 CST .7611

FOE .1277 FRA 2.6450 FC-15.7290 BSP 12773 _ 3685.g R23 -.1444 R13 -.9461 LSA 1031.7 NSA 397.2 SSA 21.6

BDE .2812 BRA 1.3260 BC3 4.0690 FSP 3221 S¢el 3681.4 SG2 182.2 THA 2.69 EL1 870.5 EL2 155.4 ALF 176.49

LAUNCH DATE NOV 16 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUL 2 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 234.89 LAp .26

RC 202.623 GL 12.22

PLANETOCENTRIC CONIC

C3 10.832 VHL 3.261

LNCH AZNTH LNCH TIME

90.00 15 15 57

90.00 9 29 10

100.00 16 51 55

100.00 10 35 53

110.00 18 30 56

110.00 11 13 22

DIFFERENTIAL CORRECTIONS

TOE .2539 TRA-1.2900

ROE -.0839 RRA -.0718

FDE .1434 FRA 2.6774

BDE .2680 BRA 1.2920

DISTANCE 533.097 EARTH TO MARS

LOt. 53.68 VL 33.304 GAL -1.64 AZL 88.80 HCA 167.64 SRA 193.66 ECC .23783 INC 1.1993 vl 30.121

LOP 221.32 VP 21.089 GAP 6.23 AZP 91.17 TAL 351.43 TAp 139.08 RCA 147.60 Apo 239.72 v2 2].403

GP 2.80 ZAL 100.16 ZAp 151.51ETS 173.34 ZAE 167.91ETE 17.02 ZAC 93.26 ETC 255.82 CLP 151.64

DLA 21.]6 RAL 160.71 RAD 6567.4 VEL 11.499 pTH 2.00 VHp 4.955 DpA -1.57 RAp 193.51ECC 1.1783

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2814.89 -28.23 82.91 19.39 92.27 16 2 52 2214.9 -27.62 74.30

3985.39 -6.83 159.9] 14.39 62.45 10 35 35 ]385.4 -10.47 153.16

2505.44 -29.62 60.06 19,30 94.24 17 33 41 1905.4 -28.71 51.37

5770.08 -5.62 143.46 1].72 60.59 11 38 43 3170.1 -9.49 136.82

2195.70 -33.04 36.06 18.82 99.31 19 7 31 1595.7 -51.40 27.21

3652.58 -2.68 132.74 11.90 55.91 12 14 15 3052.6 -7.14 126.49

MID-CoURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.1420 BAU .6011 SGT 5666.5 8GR 271.7 SG3 1046.1 ST 851.7 SR 155.0 S] 666.8

RE3 .2777 FAU .20950 RRT .T888 RRF -.8281RTF -.9463 CRT -.2769 CRS .4125 CST .7560

FC-16.7450 BSP 12802 SGB 3676.6 R23 -.1664 R13 -.9467 LSA 1018.2 MSA 396.1 SSA 20.7

BC3 4.151] FSp 3398 SG1 3672.3 SG2 176.7 THA ].23 EL1 852.8 EL2 148.8 ALF 177.02

LAUNCH DATE NOV 16 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUL 4 1965

HELICaCENTRIC CONIC

RL 147.92 LAL .00

RP 234.53 LAp .22

RC 204.770 GL 11.75

PLANETOCENTRIC CONIC

C3 10.589 VHL 3.254

LNCH AZMTH LNCH TIME

90.00 15 14 58

90.00 9 23 33

DISTANCE 536.744 EARTH TO MARS

LOt. 53.68 VL 33.278 GAL -1.57 AZL 88.86 HCA 168.63 SMA 195.18 ECC .23581 INC 1.1419 vl 30.121

LOP 222.31VP 21.089 GAp 5.81AZP 91.12 TAL 351.74 TAp 160.37 RCA 147.63 APO 238.73 v2 23.442

GP 3.11 ZAL 99.54 ZAp 150.52 ETS 173.00 ZAE 168.75 ETE 20.24 ZAC 93.56 ETC 255.81 CLP 150.66

OLA 21.17 RAL 159.88 RAD 6567.4 VEL 11.488 pTH 2.00 VHp 4.845 DpA -1.29 RAp 195.65 ECC 1.1745

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2801.86 -28.19 81.96 18.13 92.74 16 1 40 2201.9 -27.52 73.36

3989.21 -6.71 160.17 13.21 62.43 10 50 2 3389.2 -10.36 153.38

100.00 16 50 40 2493.]0 -29.55

100.00 10 30 32 3773.00 -5.52

110.00 18 29 10 2185.09 -32.92

110.00 11 8 31 3653.98 -2.63

DIFFERENTIAL CORRECTIONS

TDE .2462 TRA-1.2539 TC3 4.2187 BAU .5992

ROE -.O792 RRA -.0765 RC3 .3457 FAU .21812

FDE .1460 FRA 2.7024 FC-17.8329 BSP 12759

BDE .2586 BRA 1.2562 BC3 4.2329 F SP 3573

59.16 18.03 94.71 17 32 13 1893.3 -28.59 50.49

143.63 12.56 60.57 11 33 25 5173.0 -9.40 136.99

35.25 17.5] 99.77 19 5 36 1585.1 -]1.22 26.44

132.81 10.76 55.91 12 9 25 ]054.0 -7.09 126.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3631.2 SGR 301.5 SG3 1095.6 ST 836.1 SR 146.1 59 665.9

RRT .8168 RRF -.8851RTF -.9467 CRT -.2381CRS .4496 CST .7552

SGB ]66].7 R23 -.1907 R 1] -.9474 LSA 1005.4 HSA 390.8 SSA 19.9

SGt 3659.5 SG2 173.5 THA 3.87 ELt 856.9 EL2 141.8 ALF 177.55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

L&IJNCM BATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RF Z34.17 LAP .Ig

RC 206.900 GL 11.16

PLANETOCENTRIC CONIC

C3 10.355 VHL 3.218

LNCH AZMTH LNCH TIME

90.00 15 15 20

90.00 9 16 18

100.00 16 50 35

100.00 10 23 44

110.00 18 28 18

110.O0 11 2 30

FLIGHT TIME 232.00 ARRIVAL DATE JUL 6 1965

LOL 55.68 VL

LOP ZZ3.Z9 VP

GP 3.48 ZAL

DISTANCE 540.407 EARTH TO MARS

33.254 GAL -1.51 AZL 88.93 HCA 169.61 SMA 192.72 ECC 23388 INC 1.0721 vl 30.121

21.092 GAP 5.40 AZP 91.06 TAL 352.04 TAp 161.66 RCA 147.65 APO 237.80 V2 23.479

98.93 ZAP 149.49 ETS 172.59 ZAE 169,55 ETE 24.36 zAC 93.92 ETC 255.81CLP 149.67

DLA 20.86 RAL 159.01RAD 6567,4 VEL 11.478 pTH 2.00 VHP 4.739 DPA -.95 RAp 193.79 ECC 1.1704

L-I TIME INJ LA_ [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LCHNG

2783.47 -28.13 80.62 16.81 93.41 16 1 43 2183.5 -27.36 72.04

3998.56 -6.42 160.70 11.96 62.36 10 22 57 3398.6 -10.07 153.92

2476.34 -29.45 57.91 16.69 95.36 17 31 51 1876.3 -28.40 49.26

3780.92 -5.25 144.07 11.32 60.53 11 26 45 3180.9 -9.14 137.43

2170.62 -32.75 34.16 16.16 100.39 19 4 29 1570.6 -30.97 25.39

3659.41 -2.42 133.10 9.57 55.89 12 3 30 3059.4 -6.88 126.85

DIFFERENTIAL CCRRECTIONS

TOE .2450 TRA-1.2145 TC3 4.2972 BAU .3979

ROE -.0720 RRA -,0822 RE3 .4294 FAU .22751

FD£ .1233 FRA 2.7112 FC-19.O212 BSP 12658

BOE .2554 BRA 1.2173 BC3 4.3186 FSP 3735

LAUNCH DATE NC)V 16 1964

HELIOCENTRIC C(_IC

RL 147.92 LAL .00 LOL 53.68 VL

RP 233.80 LAP .16 LOP 224.28 VP

RC 209.011 GL 10.39 GP 3.93 ZAL

PLANETOCENTRIC COINIC

C3 10.127 VHL 5.182

LNCH AZMTH LNCH T|NE

90.00 15 17 20

90.00 9 7 2

100.OO 16 51 57

100.O0 10 15 6

110.OO 18 28 31

110.OO 10 55 2

DIFFERENTIAL CORRECTIONS

TOE .2448 TRA-1.1772 TC3 4.3642 BAU .5953

RDE -.0644 RRA -.0896 RC3 .5323 FAU .23691

FOE .0901 FRA 2.7222 FC-20.2522 BSP 12560

BOE .2531 BRA 1.1806 BC3 4.3965 FSp ]917

MID-COURSE EXECUTICN ACCURACY ORBIT DETERHINATION ACCURACY

SGT 3632.4 S_ 342.5 SG3 1148.2 ST 824.1 SR 136.7 SS 658.3

RRT .8607 RRF -.9272 RTF -.9471 CRT -.2005 CRS .4730 CST .7628

SGB 3648.5 R2"3 -.2165 R13 -.9479 LSA 994.0 MSA 377.9 SSA 19.3

SGt 3644.4 SG2 173.8 THA 4.65 ELI 824.6 EL2 133.8 ALF 178.04

FLIGHT TIME 234.00 ARRIVAL DATE JUL 8 196S

DISTANCE 544.085 EARTH TO MARS

33.230 GAL -1.44 AZL 89.01HCA 170.60 SMA 192.29 ECC .23205 INC .9889 V1 30.121

21.097 GAP 5.00 AZP 90.98 TAL 352.33 TAp 162.94 RCA 147.67 Apo 236.9t V2 23.517

98.35 ZAp 148.42 ETS 172.09 ZAE 170.29 ETE 29.65 ZAC 94.36 ETC 255.80 CLP 148.64

DLA 20.38 RAL 158.10 RAD 6567.4 VEL 11.468 pTH 1.99 VHp 4.636 DFA -.52 RAp 193.94 ECC 1.1667

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2758.35 -28.01 78.79 15.38 94.32 16 3 19 2158.3 -27.12 70.24

4014.75 -5.91 161.61 10.62 62.26 10 13 57 3414.7 -9.58 154.85

2453.25 -29.29 56.21 15.24 96.24 17 32 50 1853.3 -28.12 47.60

3795.07 -4.78 144.85 10.00 60.46 11 18 21 3195.1 -8.68 138.23

2151.15 -32.50 32.69 14.67 101.23 19 4 22 1551.2 -30.61 23.98

3669.94 -2.02 133.65 8.28 55.87 11 56 12 3069.9 -6.49 127.41

MID-COURSE ExECuTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3608.6 SGR 397.3 SG3 1201.9 ST 813.2 SR 127.4 SS 650.4

RRT .8921RRF -.9563 RTF -.9473 CRT -.1473 CRS .5016 CST .7761

SGB 3630.4 R23 -.2415 R13 -.9485 LSA 984.7 NSA 361.2 SSA 18.7

SGI 3626.0 SG2 178.6 THA 5.62 ELI 813.4 EL2 126.0 ALF 178.65

LAUNCH DATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147,92 LAL ,00

RP 233.44 LAP .13

RC 211.104 GL 9.40

PLANETOCENTRIC CONIC

C3 9.904 VHL 3.147

LNCH AZMTH LNCH TIHE

90.00 15 21 23

go.00 8 55 12

1OO.OO 16 55 9

100.00 10 4 7

110.00 18 30 7

110.00 10 45 38

FLIGHT TIME 236.00 ARRIVAL DATE JUL 10 1965

LOL 53.68 VL

LOP 225.28 VP

GP 4.49 ZAL

DISTANCE 547.779 EARTH TO MARS

33.208 GAL -1.38 AZL 89.11 HCA 171.60 SMA 191.88 ECC .23031 INC .8877 Vl 30.121

21.104 tap 4.60 AZP 90.88 TAL 352,61 TAp 164.21 RCA 147.69 Apo 236.07 V2 23.555

97.78 ZAP 147.30 ETS 171.48 ZAE 170.89 ETE 36.45 ZAC 94.89 ETC 255.79 CLP 147.58

DLA 19.68 RAL 157.13 RAD 6567,4 VEL 11.458 pTH 1.99 VHp 4.537 DpA .02 RAP 194.11 ECC 1.1630

Lml TIME INJ LAT INJ LONG INJ RT AgE INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2724.60 -27.81 76.34 13.80 95.54 16 6 47 2124.6 -26.76 67.83

4059.62 -5.12 163.O1 9.16 62.11 10 2 31 3439.6 -8.81 156.28

2422.25 -29.04 53.94 13.64 97.41 17 35 31 1822.2 -2T,71 45.39

3817.20 -4.03 146.07 8.56 60.36 11 7 44 3217.2 -7.95 159.47

2125.12 -32.14 30.75 13.02 102.33 19 5 32 1525.1 -30.11 22.12

3687.10 -1.37 134.54 6.90 55.84 11 47 5 3087.1 -5.84 128.51

DIFFERENTIAL CORRECTIONS

TOE .2458 TRA-1.1430 TC3 4.3997 BAU

ROE -,0564 RRA -,0996

FOE .0424 FRA Z.7377

8DE .2522 BRA 1.1473

LAUNCH OATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00 LOi. 53.68 VL

RP 233.07 LAP .10 LOP 226.27 VP

RE 213.179 GL 8.10 GP 5.21 ZSkL

PLANETOCENTRIC CONIC

C3 9.686 VHL 3.112

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 27 59 2679.51 -27.48

90.00 8 40 0 4075.88 -3.96

100.00 17 0 39 2380.70 -28.64

t00.OO 9 50 1 3849.92 -2.93

110.00 18.35 31 2090.18 -31.60

110.OO 10 33 39 3713.21 -.37

DIFFERENTIAL CORRECTIONS

TDE .2583 TRA-1.1023 TC3 4.4568 BAU .5870

ROE -.0457 RRA -.1115 RE3 .8275 FAU .25576

FOE -.0652 FRA 2.7187 FC-22.8604 BSP 12430

BOE .2623 BRA 1.1079 SC3 4.5330 FSP 4321

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATICWN ACCURACY

.5891 SGT 3571.2 SGR 469.1 SG3 1254.5 ST 804.2 SR 118.4 SS 643.2

RE3 .6599 FAU .24575 RRT .9130 RRF -.9751RTF -.9470 CRT -.0693 CRS .5388 CST .7973

FC-21.4809 BSP 12562 SGB 3601.9 R23 -.2648 R13 -.9487 LSA 979.4 MSA 339.1 SSA 18.2

BC3 4.4489 FSP 4136 SGt 3596.8 SG2 190.0 THA 6.86 EL1 804.3 EL2 118.1 ALF 179.40

FLIGHT TIME 238.00 ARRIVAL DATE JUL 12 1965

DISTANCE 551.488 EARTH TO MARS

33.187 GAL -1.32 AZL 89.24 HCA 172.59 SMA 191.49 ECC .22865 INC .7563 vl 30.121

21.114 GAP 4.21 AZP 90.75 TAL 352.88 TAp 165.48 RCA 147.71 APO 235.28 V2 23.593

97.23 ZAp 146.13 ETS 170.71 ZAE 171.27 ETE 44.99 ZAC 95.57 ETC 255.77 CLP 146.48

DLA 18.68 RAL 156.05 RAD 6567.3 VEL

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

73.08 12.01 97.13 16 12 59

165.05 7.53 61.94 9 47 56

50.92 11.83 98.96 17 40 20

147.87 6.97 60.24 10 54 11

28.17 11.14 103.77 19 8 21

135.90 5.36 55.82 11 35 32

MID-COURSE EXECUTION ACCURACY

SGT 3537.0 SGR 565.1 SG3 1311.5

RRT .9271RRF -.9867 RTF -.9471

SGB 3581.9 R2] -.2817 R13 -.9496

SGt 3575.8 SG2 Z09.6 THA 8.45

11.449 pTH 1.99 VHp 4.442 DpA .71 RAP 194.32 ECC 1.1594

PO CST TIM INJ Z LAT INJ 2 LONG

2079.5 -26.20 64.65

3475.9 -7.68 158.35

1780.7 -27.10 42.45

5249.9 -6.87 141,30

1490.2 -29.39 19.66

3113,2 -4.85 129.69

oRBIT DETERMINATION ACCURACY

ST 803.8 SR 107.5 SS 631.7

CRT .0351CRS .5627 CST .8399

LSA 983.5 NSA 298.5 SSA 18.4

ELI 803,8 EL2 107.4 ALF .27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 16 1964 FLIGHT TIME 240.00

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 252.70 LAP .07

RC 215.236 GL 6.32

PLANETOCENTRIC CONIC

C3 9.473 VHL 3.078

LNCN AZNTH LNCH TIME

90.00 15 37 38

90.00 8 20 15

100.00 17 9 15

100.00 9 31 40

110.00 18 39 21

110.O0 10 18 S

ARRIVAL DATE JUL 14 1965

DISTANCE 555.211 EARTH TO MARS

LOL 53.68 VL 53.167 GAL -1.27 AZL 89.41HCA 175.59 SNA 191.12 ECC .22708 INC .5860 vi 30.121

LOP 227.27 VP 21.125 GAP 3.83 AZP 90.58 TAL 353.14 TAp 166.74 RCA 147.72 APO _34.52 VZ 23.631

GP 6.15 ZAL 96.71 ZAp 144.88 ETS 169.70 ZAE I71.Z8 ETE 55.16 ZAC 96,46 ETC 255.75 CLP 145.35

DLA 17.23 RAL 154.83 RAD 6567.3 VEL

L-I TIME INJ LAT

2618.88 -26.89

4127.77 -2.29

2324.54 -27.98

3897.34 -1.33

2042.64 -30.78

3752.00 1.12

DIFFERENTIAL CORRECTIONS

TOE .2801 TRa-l.0640 TC3 4.4911BAU .5841

RDE -.0312 RRA -.1275 RC3 1.0482 FAU .26522

FDE -.2301 FRA 2.6909 FC-24.2389 BSIP 12363

BDE .2818 ERA 1.0716 BE3 4.6118 FSP 4530

LAUNCH DATE NOV 16 1964

11.440 PTH 1.98 VHp 4.352 OpA 1.63 RAp 194.59 ECC 1.1559

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

68.74 9,92 99.23 16 21 37 2018.9 -25.54 60.42

167.95 5.70 61.77 9 29 3 3527.8 -6,05 161.29

46.88 9.70 100.98 17 47 59 1724.5 -26.18 38.54

150.48 5.17 60.13 10 36 37 3297.3 -5.29 143.93

24.70 8,94 105.66 19 13 23 1442.6 -28.52 16.37

137.93 3.64 55.83 11 20 35 3152.0 -3.37 131.72

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3495.0 SGR 693.8 SG3 1367.0 ST 816.0 5R 96,5 55 635,9

RRT .9355 RRF -.9934 RTF -.9467 CRT .2243 CRS .6192 CST .9982

8GB 3563.2 R23 -.2930 R13 -.9505 LSA 1010.2 MSA 242.1 SSA 19.4

SG1 3555.1SG2 240,9 THA 10.57 ELI 816,2 EL2 94.0 ALF 1.54

FLIGHT TIME 242.00 ARRIVAL DATE JUL 16 1965

DISTANCE 538.950

-1.21 AZL 89.63 HCA 174.60 SMA

5.45 AZP 90.35 TAL 353.39 Tap

HELIOCENTRIC CONIC

RL 147.92 LAL .00 LOL 53.68 VL 33.148 GAL

RP 232.32 LAp .03 LOP 228.27 VP 21.138 GAp

EARTH TO MARS

190.77 ECC .22558 INC .3380 Vl 30.121

167.99 RCA 147.74 APO 233.81 V2 23.670

GP 7.44 ZAL 96.19 zap 143.51ETS 168.34 ZAE 170.71ETE 66.18 ZAC 97.68 ETC 255.71CLP 144.18

OLa 15.08 RAL J53.37 RAD 6567.3 VEL 11.431 pTH 1.98 VHp 4.270 DpA 2.87 RAp 194.96 ECC 1.1526

L-I TIME INJ LAT INJ LONG INJ RT asc INJ aZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2535.79 -25.85 62.89 7.38 101.99 16 34 52 1935.8 -23.93 54.74

4202.52 ,12 172.12 3.60 61.68 9 4 1 3602.5 -3.67 165.49

2247.05 -26.85 41.39 7.13 103.66 17 59 35 1647.1 -24.70 33.25

3966.48 1.02 134.27 3.10 60.12 10 13 14 3366.5 -2.96 147.75

1976.38 -29.47 19.99 6.28 108.17 19 21 33 1376.4 -26.70 11.90

3809.92 3.33 140.95 1.65 55.96 11 0 36 3209.9 -1.16 134.75

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3470.8 SGR 878.3 SG3 1430.8 ST 863.9 SR 88.9 55 696.1

RRT .9424 RRF -.9970 RTF -.9481 CRT .5972 CRS .7678 C5T .9668

SGB 3580.2 R23 -.2912 R13 -.9539 LSA 1102.2 MSA 152.6 68A Z4.2

881 3568.7 SG2 285.7 THA 13.50 ELI 865.5 EL2 71.1ALF 3.54

RC 217.275 GL 3.81

PLANETOCENTRIC CONIC

C3 9.272 VHL 3.045

LNCH AZMTH LNCH TIME

90.00 15 52 36

90.00 7 53 58

100.00 17 22 8

100.00 9 7 7

110.00 18 48 38

110.00 9 57 6

DIFFERENTIAL CORRECTIONS

TOE .3340 TRA-1.0037 TC3 4.3934 BAU .5940

ROE -.0051 RRA -.1450 RC3 1.3635 FAU .27709

FDE -.5562 FRA 2.5813 FC-25.8708 BSP 11877

BOE .3340 BRA 1.0141 8C3 4.7921 FSP 4609

LAUNCH DATE NOV 18 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUL 18 1963

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 231.95 LAP .00

RC 219.295 GL ,07

PLANETOCENTRIC CONIC

C3 9.110 VHL 3.018

LNCH AZMTH LNCH TIME

90.00 16 14 15

90.00 7 17 33

100.00 17 41 33

100.00 8 32 56

110.00 19 3 18

110.00 9 27 41

DISTANCE 562.700 EARTH TO MAR5

LOL 53.68 VL 33.129 GAL -1.16 AZL 89.99 HCA 175.60 SMA 190.44 ECC .22416 INC .0933 vl 50.121

LOP 229.28 VP 21.153 GAp 3.07 AZP 90.01 TAL 353.63 TAp 169.23 RCA 147.75 Apo 233.13 V2 25.709

GP 9.31 ZAL 95.70 ZAp 141.96 ETS 166.40 ZAE 169.30 ETE 76.64 ZAC 99.45 ETC 255.65 CLP 142.95

OLA 11.76 RAL 151.52 RAD 6567.3 VEL

L-I TIME INJ LAT

2417.52 -23.92

4313.93 3.71

2135.94 -24.83

4070.75 4.54

1880.17 -27.24

3899.28 6.72

DIFFERENTIAL CORRECTIONS

TOE .3781 TRA -.9761 TC3 4.5090 8aU .5906

ROE .0341RRa -.1763 RC3 1.7849 FAU .28172

FDE -.9257 FRA 2.5052 FC-26.7725 BSP 12319

8DE .3797 8RA .9919 BC3 4.8494 FSP 4942

11.424 PTH 1.98 VHp 4.200 DpA 4.67 RAp 195.54 ECC 1.1499

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

54.76 4.19 105.62 16 54 32 1817.5 -21.55 46.89

178.34 1.15 61.91 8 29 27 3713.9 -.08 171.71

33.75 3.89 107.20 18 17 9 1535.9 -22.24 25.91

160.00 .69 60.42 9 40 47 3470.7 .57 153.47

13.39 2.95 111.50 19 34 38 1280.2 -24.07 5.66

145.65 359.35 56.40 10 32 40 3299.3 2.25 139,41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3392.0 SGR 1132.2 SG3 1465.9 ST 918.8 9R 125.5 55 846.9

RRT .9442 RRF -.9988 RTF -.9460 CRT .9308 CRS .9fi21CST .9925

SGB 3576.0 R23 -.2903 R13 -.9557 LSA 1252.9 NSA 80.2 5SA 33.6

$GI 3558,3 $G2 355.7 THA 17.67 EL1 926.3 EL2 45.5 ALF 7.26

LAUNCH DaTE NOV 16 1964 FLIGHT TIHE 246.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC DISTANCE 566.462 EARTH TO MAR5

RL 147.92 LaL .00 LOL 53.68 VL 33.112 GAL -1.12 A ZL 90.54 HCA 176.61 SMA 190.13 ECC .22282 INC .5357 vl 30.121

RP 231.57 Lap -.03 LOP 230.29 VP 21.170 GAP 2.71 A ZP 89.46 TAL 353.86 TAp 170.47 RCA 147.76 APo 232.49 V2 23.748

RC 221.297 GL -5.97 GP 12.26 ZAL 95.18 ZAP 140.03 ETS 163.46 ZAE 166.54 ETE 85.14 ZAC 102.27 ETC 255.51CLP 141.65

PLANETOCENTRIC CONIC

C3 9.084 VHL 3.014 DLA 6.26 RAL 148.94 RAO 6567.3 VEL 11.422 PTH 1.98 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 16 47 47 2238.32 -20.14 42.99 .08 110.34 17 25 6

90.00 6 23 27 4492.01 9.32 188.42 358.41 63.14 7 38 19

100.00 18 12 6 1966.37 -20.96 22.65 359.74 111.81 18 44 53

100.00 7 41 49 4239.19 10.10 169.41 $58.00 61.72 8 52 28

110.00 19 27 9 1731.50 -23.16 3.77 558.69 115.87 19 56 1

110.00 8 43 15 4046.83 12.18 153.58 356.76 57.81 9 50 42

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY

TDE .4833 TRA -.9141TC3 4.4530 BAU .6181 SGT 3339.7 SGR 1555.6 sg3 1509.4

ROE .1353 RRA -.2045 RC3 2o4611FAU .28958 RRT .9451RRF -.9996 RTF -.9442

FDE-1.7541FRA 2.1747 FC-27.3995 BSP 12381 SGB 3683.3 R23 -.2737 R13 -.9614

BDE .5115 BRA .9367 BC3 8.0896 FSP 4925 SGI 3634.0 SG2 464.3 THA 24.18

4.135 DPA 7.47 RAp 196.51ECC 1.1495

PO CST TIM INJ 2 LAX INJ 2 LONG

1638.3 -17.19 35.56

3892.0 5.64 181.67

1366.4 -17.82 15.27

3639.2 6.25 162.75

1131.5 -19.49 356.55

3446.8 7.84 147.17

ORBIT DETERMINATION ACCURACY

ST 1077.5 SR 286.2 SS 1290.7

CRT .9934 CRS .9975 CST .9866

LSA 1700.1MSA 135.7 SSA 12.0

EL1 1114.4 EL2 31.8 ALF 14.79
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA_)NCH CAT[ NOV 16 1964 FLIGHT T|M[ 248.00

H[LIOCENTRIC CONIC DISTANCE 570.239

RL 147.92 LAL .00 LOL 53.68 YL 35.096 GAL -1.07 AZL 91.56 HCA 1T7.62 SNA 189,83 ECC

RF 231.20 LAP -.06 LOP 231,30 VP 21.189 GAp 2.35 AZP 88.44 TAL 354.07 TAp 171.70 RCA

RE 223.281 GL -16.89 GP 17.52 ZAL 94.55 ZAp 137.09 ETS 158.60 ZAE 161.28 ETE 90.97 ZAC

FLANETOCENTR]C CONIC

C3 9.625 VHL ].102 OLA -3.86 RAL 144.80 RAD 6567.3 VEL 11.446 pTH 1.99 VHp 4.181DpA

LNCH AZMTH LNCH TIME L-| TIME |NJ LAT INJ LONG ZNJ RT A$C INJ AZHTH INJ TIME

90.00 17 46 49 1934.61 -11.94 24.48 355.10 115.87 18 19 4

90.00 4 51 24 4818.27 18.57 207.90 556.18 68.23 6 11 42

IO0.00 19 6 21 1678.04 -12.74 5.21 354.69 117.27 19 34 19

100.00 6 14 33 4550.08 19.39 187.81 355.82 66.80 7 30 23

11o.00 20 lO 27 1477.3T -14.85 348.76 353.47 121.15 20 35 4

110.00 7 26 56 4323.51 21.58 169.51 354.72 62.82 8 39 0

DIFFERENTIAL CORRECTION5 HID-COURSE EXECUTION ACCURACY

TDE .7073 TRA -.8489 TC3 4.0652 BAU .6801 SGT 3246.3 S_ 2265.7 $63 1471.6

ROE .3975 RRA -.2431RC3 3.3776 FAU .28190 RRT .9452 RRF -.9998 RTF -.9422

FOE-3.0945 FRA 1.7010 FC-25.3569 BSP 13574 868 3958.7 R23 -.2321 R13 -.9726

BOE .8114 BRA .8831 BC3 5.2853 FSP 5006 SG1 3910.9 SG2 613.8 THA 34.38

LAUNCH DATE NOV 16 1964 FLIGHT TINE 250.00

HELIOCENTRIC CCINIE DISTANCE 574.024

RL 147.92 LAL .00 LOL 53.68 VL 33.080 GAL -1.03 AZL 94.10 HCA 178.63 SMA 189.55 ECC .22033

RP 230.82 LAp -.10 LOP 232.32 VP 21.209 GAP 1.99 AZP 85.90 TAL 354.28 TAP 172.92 RCA 147.79

RE 225.247 GL -39.37 GP 29.03 ZAL 93.41 ZAp 130.57 ETS 149.96 ZAE 149.64 ETE 94.39 ZAC 118.23

PLANETOCENTRIC CONIC

C3 13.877 VHL 3.725 DLA -24.80 RAL 136.29 RAD 6567.5 VEL 11.630 PTH 2.04 VHP 4.522 DpA 23.23

LNCH AZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

90.00 20 39 43 1217.55 10.66 343.92 354.88 116.39 21 0 1 617.6

90.00 0 50 39 5687.75 27.71 268.55 .11 96.06 2 25 26 5087.8

100.00 21 38 56 1026.37 8.91 328.95 353.96 118.65 21 56 2 426.4

100.00 2 34 7 5354.16 29.68 244.20 .31 93.73 4 3 21 4754.2

110.00 22 4 48 945.25 5.09 320.47 351.62 123.85 22 20 33 345.2

110.00 4 24 44 5008.05 34.15 218.01 .40 88.30 5 48 12 4408.1

DIFFERENTIAL CORRECTIONS HID-COURSE

TOE 1.3524 TRA -.6746 TC3 2.8252 BAU .9291 SGT 3172.3

RDE 1.5631RRA -.1050 RC3 4.1350 FAU .25001 RflT .9420

FDE-5.g328 FRA .2341 FC-15.5974 BSP 15328 _w8 5037.9

BDE 2.0684 BRA .6827 8C3 5.0080 FSP 3791 SGt 4987.6

EXECUTION ACCURACY

Sr_R 3913.7 SG3 1277.0

RRF -.9998 RTF -.9361

RZ3 -.1508 R13 -.9886

$62 839.0 THA 51.33

ARR|VAL DATE JUL 22 1965

EARTH TO MARS

.22154 INC 1.5652 vl 30.121

147.77 APO 231.89 vZ 23.788

10T.29 ETE 255.17 CLP 140.18

12.43 RAp 198.35 ECC 1.1584

PO CST TIM INJ 2 LAT 1NJ 2 LONG

1334.6 -8.36 17.63

4218.3 15.45 200.61

1078.0 -8.98 358.43

3950.1 16.09 180.58

877.4 -1(_.61 342.22

3725.5 17.77 162.46

C_OIT DETERMINATION ACCURACY

ST 1390.9 8R 749.0 $5 2099.2

CRT .9861 DR5 .9998 CST .9831

LSA 2618.4 HSA 214.7 SSA 3.7

EL1 1575.9 EL2 109.7 ALF 28.12

ARRIVAL DATE JUL 24 1965

EARTH TO MARS

INC 4.0921 vl 30.121

APO 231.31 v2 23.827

ETC 253.91CLP 138.06

RAP 202.66 ECC 1.2284

INJ 2 LAT INJ 2 LONG

14.12 336.95

28.26 259.93

12.67 322.17

29.88 235.40

9.50 314.16

33.53 208.82

ORBIT DETERMINATION ACCURACY

ST 2109.1 9R 2409.6 55 5568.3

CRT .9900 CRS 1.0000 CST .9887

LSA 4786.5 MSA 279.7 9SA 1.4

ELI 3194.4 EL2 224.2 ALF 48.84

ARRIVAL DATE JUL 30 1965
LAUNCH DATE NOV 16 1964 FLIGHT TIME 256.00

HEL|OCENTRIC CONIC DISTANCE 585.484

RL 147.92 LAL .00 LOL 53.68 VL 33.058 GAL -.93 AZL 83.43 HCA 181.72 9HA 188.80 ECC

.97 AZP 96.56 TAL 354.79 TAp 176.50 RCARP 229.6? LAP -.20 LOP 235.38 VP 21.278 GAP

RC 231,027 GL 54.42 GP -25.36 ZAL 92.00 ZkP 1"29.24 ETS 201.21 ZAE 154.68 ETE 251.53 ZAC

PLANETOCENTRIC CONIC

C3 21.378 VHL 4.645 DLA 60.67 RAL 183.95 RAO 6567.9 VEL 11.956 pTH 2.13 VHP 4.092 DpA -25.69 RAp 178.11ECC 1.3551

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

22.87 11 59 13 4109.51 -58.95 213.75 106.31 41.56 13 7 42 3509.6 -64.44 201.81

22,87 5 23 35 4752.87 -20,57 240.43 36.50 21.44 6 42 47 4152.9 -27.99 237,34

32.87 10 1 57 4293.30 -42.97 214.04 77.97 40.77 11 13 31 3693.3 -48.77 206.53

32.87 8 6 32 4499.76 -31.77 223.93 59.79 34.20 9 21 31 3899.8 -38.26 218.65

33.80 9 6 35 4392.36 -37.17 218.28 68.75 37.92 10 19 47 3792.4 -43.29 211.95

146.20 18 43 57 2716.84 -37.16 80.53 68.74 37.92 19 29 14 2116.8 -43.29 74.20

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY OR8 IT DETERMINATION ACCURACY

TOE .1030 TRA -.8240 TC3 1.5972 BAU .9049 @GT 2554.2 SGR 3631.9 SG3 1515.5 ST 636.9 9R 1325.3 SS 2339.9

ROE .9033 RRA .9443 RC3-2.6997 FAU .32953 RRT -.9180 RRF .9996 RTF -.9071 CRT -.3625 CRS -.9992 CST .3260

FOE 4.6212 FRA 4.4271 FC-13.2212 BSP 13018 SGB 4440.1 R23 -.1575 R13 .9875 LSA 2697.7 MSA 599.8 SSA 1.2

8OE .9092 BRA 1.2534 6C3 3.1368 FSP 4257 3G1 4359.2 $62 843.8 THA 124.31 ELI 1350.0 ELI 582.7 ALF 102.19

LAUNCH DATE NOV 16 1964 FLIGHT TIME 258.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CONIC DISTANCE 389.320 EARTH TO MAR5

RL 147.92 LAL .00 LOL 53.68 VL 33.025 GAL -.90 AZL 85.20 HCA 182.74 SMA 188.57 ECC .21614 114(: 4.7958 vl 30.121

RP 229.28 LAP -.23 LOP 236.4! VP 21.305 GAP .64 AZP 94.79 TAL 354.94 TAp 177.68 RCA 147.82 APO 229.33 v2 23/988
73.30 ETC 255.27 CLP 133.46

EARTH TO MARS

.21710 INC 6.5592 vl 30.121

147.81APO 229.78 V2 23.948

65.14 ETC 254.44 CLP 134.43

RC 232.913 GL 44.69 GP -16.99 ZAL 92.10 ZAP 131.14 ETS 193.99 zA[ 162.25 ETE 240.59 ZAC

PLANETOCENTRIC CONIC

C3 13.404 VHL 3.925 OLA 53.21RAL 172.43 RAD 6567.6 VEL 11.696 pTH 2.06 VHP 3.758 Opk -18.23 RAp 182.21ECC 1.2535

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT _SC INJ AZHTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

42.87 8 45 11 4264.19 -37.33 203.10 47.67 48.87 9 56 15 3664.2 -42.32 195.36

137.13 17 33 30 2687.53 -37.32 77.23 47.65 48.46 18 18 17 2087.5 -42.31 69.50

42.87 8 45 11 4264.19 -37.33 203.10 47.67 48.87 9 56 15 3664.2 -42.32 195.36

137.13 17 55 30 2687._3 -37.32 77.23 47.65 48.86 18 18 17 2087.5 -42.31 69.50

42.87 8 45 11 4264.19 -37.33 203.10 47.67 48.87 9 56 15 3664.2 -42.32 195.36

137.13 17 35 30 2687.53 -37.32 77.23 47.65 48.86 18 18 17 2087.5 -42.31 69.30

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.0970 TRA -.8440 TC3 2.0063 BAU .6393 SGT 2594.6 $GR 2592.1 $63 1882.6 ST 634.9 SR 1070.3 SS 2928.1

ROE .6616 RRA .6261 RC3-Z.3687 FAU .35707 RRT -.9225 RRF .9996 RTF -.9131 CRT -.6208 CR$ -.9997 CST .6019

FOE 5.6358 FRA 5.0063 FC-20.0685 BSP 12724 SGB 3667.5 R23 -.2199 R13 .9754 LSA 3141.6 MSA 502.6 55A 1.6

BOE .6687 BRA 1.0509 BC3 3.1042 FSP 6342 SGI 3595.8 9G2 721.9 THA 135.03 EL1 1156.0 EL2 460.9 ALF 114.33
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE HOV 16 1964 FLIGHT TIM( 260.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC CDNIC

RL 147.9R LAL .DO

RP E28.JUSbAp -.28

RC 234.TT8 GL 59.21

PLANETOCENTRIC CONIC

C3 13.182 VHL 3.831

LNCH AZHTH LNCH TIME

48.59 8 45 24

131.41 16 55 45

48.59 8 43 24

181.41 16 55 45

48.59 8 43 24

181.41 18 55 45

DIFFERENTIAL CONNECTIONS

TOE -.0837 TNA -.TS?2

ROE .4564 ERA .4399

FOE 5.$398 FNA 4.$679

DOE .4840 SMA .9105

DISTANCE 593.166 EARTH TO MARS

LC4. 53.68 VL 33.013 GAL -.87 AZL 88.01 HCA 183.78 SHA 188.36 ECC .21523 INC 3.9848 vl 30.121

LOP 257.44 VP 21.332 GAP .31 AZP 93.98 TAL 355.08 TAP 178.85 RCA 147.82 APO 228.01 V2 24.029

GP -12.81 ZAL 92.02 RAP |30_$5 [TS 189.88 ZA( 164.92 ETE 228.21 ZAC 77.30 ETC 255.55 CLP 132.12

DLA 48.68 AAL 167.48 MAD 8587.5 VEL 11.600 PTH 2.03 VHP 3.605 DPA -14.33 RAP 183.82 ECC 1.2189

L-I TIN[ INJ LAT INJ L_4G INJ RT ASC INJ A_iTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

4188.01 -36.04 193.92 37.73 54.74 9 53 12 3584.0 -40.36 185.76

2694.91 -56.03 TS.T3 57.72 54.73 17 40 40 2094.9 -40.35 68.57

418e,01 -36.04 193.92 57.73 54.74 9 53 12 3588.0 -40.36 185.76

2694.91 -38.03 76.73 57.72 54.73 17 40 40 2094.9 -40.35 68.57

4188.01 -36.04 193.92 37.73 54.74 9 53 12 3588.0 -40,36 185.76

2894.91 -36.03 76.73 57.72 54.73 17 40 40 2094.9 -40.35 68.57

NIO-COUflW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.8258 BAU .5427 SGT 2502.0 SGR ZO03,O SG3 2025.8 ST 588.7 SR 787.7 SS 2846.3

RC3-2._279 FAU .38657 RRT -.9171RRF .9994 RTF -.9074 CRT -.5989 CRS -.9996 CST .5829

FC-25.5192 BSP 10931 SGO 3205.0 R23 -.2719 Rt3 .9620 LSA 2973.7 MSA 474.-8 SSA 2.4

BC3 3.0792 FSP 6729 SGX 3141.2 SG2 636.1 THA 141.87 ELI 890.6 EL2 416.9 ALF 122.88

LAUNCH DATE NOV 16 1964 FLIGHT TIM( 262.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC C.CNIC

RL 147.92 LAL .00

RP 228.51 LAP -.30

RC 836.$23 64. 35.73

PLAN(TOCENTR|C CONIC

CS 12.0181 V_. 3,473

LNCH AZ114114 LNCH TIN(

52.41 S 45 41

127,59 18 31 9

5R.41 8 45 41

127.59 18 $1 9

52.41 S 45 41

IR7.59 1S 81 9

DIFFERENTIAL CCRKCTICNS

TOE -.0597 TRA -.7818 T¢3 2.2538 BAU .47H

ROE .$58i ERA .3531 RC_1.8735 FAU ,40511

FDE 6.2413 FflA 4.9468 FC-29.0813 8SiP 10080

SOS .$838 BRA .8396 BC3 2.9308 FSff 7320

DISTANCE 597.024 EARTH TO MARS

L_. 58.$8 VL 35.002 GAL -.85 AZL 06.48 HCA 1f4.81SMA 188.17 ECC .21438 IH_ S.$242 vl 30.121

LOP 238,48 Vie 21.381 GAP -.00 AZP 93.51TAL 355.20 TAP 180.02 RCA 147,83 APO 228.51 v2 24.070

GP -10.33 ZAL 91.87 ZAP 129.87 ET$ 187.33 ZAE 165.49 [TE 216.98 ZAC 79.62 ETC 255.68 CLP |)0.66

DLA 45.TS RN. 164.$8 RAO S_dST,5 VEL 11.532 PTH 2.02 VHp 3.502 OPA -11.92 RAP 184.51 ECC 1.1985

L-I TIN( INJ LAT INJ L._ INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG

4133,40 -34.83 187.09 32.04 58.20 9 54 SS 3535.4 -38.74 179.58

2709.56 -34.$2 77.13 31.04 58.19 17 16 19 2109.6 -38.73 68.85

4133.40 034.83 tDT.N 32.04 59.20 9 54 36 3535.4 -38.74 176.58

2709.56 -34.82 77.1S 32.04 58.12 17 16 19 2109.6 -38.73 68.85

4135.40 -34.93 187.19 3|.04 58,20 9 54 38 3535.4 -38.74 179.58

2709.56 -34.82 77.J5 32,04 58.19 17 16 19 2109.6 -38.73 68.85

NID-COURIE EXECUTION ACCURACY ORBIT DE_ERNINATI(_I ACCURACY

SGT 2388.T $4_ 1655.6 SG3 2150.9 ST 551.4 _ 644.1 SS 2029.5

RRT -.910|R1_ r .9990 RTF -.9006 CRT -45506 CR8 0.$999 CST .53D_

SGa _01.4 R23 -.3084 R13 .9505 LSA 2917.5 NSA 461.9 SSA 5.2

SGI 2849.0 SGZ 374.9 THA 146.19 EL1 750.1 EL2 395.2 ALF 127.09

LAUNCH DATE NOV 18 1964 FLIGHT TIM( 264.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CONIC

RL 147.$2 LAL .DO

RP 228.12 LAP -.$3

RC 250.448 GL 53,35

PLANETOCENTRIC C.ONIC

C3 11.$86 VHL 3.374

LNCH AZHTH LNCH TIRE

55.13 S 48 47

124.87 18 13 29

55.13 8 48 47

124.87 16 13 29

55.13 8 48 47

124.87 16 18 29

DIFFERENTIAL CORRECTIONS

TOE -.0246 TRA -.TIS2

ROE .2958 RRA .2983

FOE 5.0829 FRA 4.9318

SOS .29_S BRA .7767

DISTANCE 600.897 EARTH TO MARS

LOL 53.68 VL 52.991 GAL -.82 AZL 86.78 HCA 185.85 SMA 187.98 ECC .21358 INC 5.2256 vl 30.121

L_P 238.52 VP 21.591 GAP -.52 AZP 93.21 .TAL 355.32 TAp 181.17 RCA 147.85 APO 228.15 V2 24.111

GP -8.71 ZAL $1.70 RAP 122.59 ET8 185.61 ZA( 165.01 ETE 206.05 ZAC 81.09 ETC 255.75 CLP 129.13

DLA 45.78 RAL 182.85 RAO 6567.4 VEL 11.523 PTH 2.01VNP 3.419 DpA -I0.24 RAP 184.77 ECC 1.1874

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

409i.li -33.87 183.80 28.37 60.44 9 57 3 $49t.2 -37.50 175.24

2724.89 -33.86 77.84 20.36 60.43 16 58 54 2124.7 -37.50 69.48

4096.16 -53.87 I83.60 28.3? 60.44 9 57 3 3496.2 -37.50 175.24

2724.68 -33.88 77.64 22.36 60.45 16 58 54 2124.7 -57.50 69.46

4098.18 -33.87 I83.60 28.37 60.44 9 57 3 3496.2 -37.5D 175.24

2724.66 -33.86 77.84 28.36 60.43 16 58 54 2124.7 -37.50 69.48

MID-COURSE (XECUT|(_i ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.2110 8AU .4236 SGT 2_5.4 SGR 1424.4 SG3 2259.1 ST 510.9 SR 543.9 SS 2756.S

RC$-!.6905 FAU .42462 tiNT -.8994 flRF .9984 RTF -.8899 CRT -.4595 CRS -.9999 CST .4527

FC-32.2875 9SP 9130 _ 2667.5 R23 -.3402 R13 .9388 LSA 2818.3 NSA 454.0 SSA 4.1

SC3 2,7833 FSP 7718 $61 2612.6 SG2 537.5 THA 248.94 EL1 638.2 ELI 386.8 ALF 131.12

LAUNCH DATE NOV 18 1964 FLIGHT TIN( 266.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC C_4IC

RL 147.92 LAL .O0

NP 227.73 LAP -.36

NC 240.248 GL 31.$3

PLAN(TOCEN_IC CONIC

C_ 10.930 Vt4L 3.30S

LNCH A_14TH LNCH TIN(

57.15 S 51 51

12t.85 16 0 4

5T.15 8 51 51

12t.85 16 0 4

57.15 S 51 51

12R.86 18 0 4

DIFFERENTIAL CCRRECTIONS

TOE .0114 TRA -.STTT TC3 2.10¢1,3 BAU .$818

RDE .2550 RNA .R530 RC_-5.5443 FAU ,44350

FOE 4.9840 FNA 4.9282 FC-35.1290 Blip 8245

BOE .R555 _RA .T134 BC3 2.9118 FSP 7967

DISTANCE 604.779 EARTH TO MARS

L_. 53.68 YL 32.982 GAL -.80 AZL 86.99 HCA 186.90 SNA 187.01ECC .21283 tNC S.0124- Vt 50.121

LOP 240.56 VP 21.422 GAP -.62 AZP 92.99 T_. 355.41 TAp 182.31 RCA 147.84 AF_D 227.78 V2 24.152

GP -7.58 ZAL 91.54 RAP 127.16 (T6 |24.37 ZA( 163.95 ETE 201.36 ZAC 82.10 [TC 255.81CLP 127.54

DLA 42.30 RA4. IS1.58 RAO 6567.4 V[L I1.503 PTH Z.00 VHP 5.347 DPA -8.97 RAP 184.76 (CC 1.1799

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TEN INJ Z LAT IHJ Z LONG

4085.57 -53.11 180.38 25.79 62.01 9 59 56 3465.6 -36.56 172.00

2739.41 -33.10 78.57 25.73 62_99 16 45 43 2138.4 -56.55 70.19

4065.57 -33.11 180.38 25..79 62.01 S 59 36 3465.6 -36.56 172.00

2738.41 -33.10 78.57 25.78 61.99 16 45 43 2158.4 -36.55 70.19

4085.57 -33.11 160.39 25.79 62.01 9 59 36 3465.G -$6.$6 172.00

2739.41 -33.10 78.57 25.79 8|.99 18 45 43 2138.4 -36.55 70.19

MID-COURSE EXECUTION ACCURACY ORBIT OL_ERM|NATION ACCURACY

SGT 2112.4 SGR 1260.7 SG3 2381.2 ST 478.7 SR 477.4 86 2889.1

RRT -.8942 RRF .9974 RTF -.9751 CRT -.3382 CRS -.9999 CST .3391

SG8 2480.0 RZ3 -.3705 R11 ,9282 LIA 2736.1NDA 449.5 $$A 5.1

SGI 2405.0 $62 517.| THA IS0.69 EL1 $53.D EL2 388.9 ALF 118.28
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 16 1964 FLIGHT TIME 268.00 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 227.34 LAp -.39

RC 242.030 GL 30.32

PLANETOCENTRIC CONIC

C3 10.598 VHL 3.Z56

LNCH AZMTH LNCH _|ME

58.72 8 54 58

121.28 15 49 32

58.72 8 54 38

121.28 15 49 32

58.72 8 54 38

121.28 15 49 32

DIFFERENTIAL CORRECTIONS

TOE .O404 TRA -.6398

ROE .2312 RRA .2268

FOE 4.9623 FRA 5.0044

80E .2347 BRA .6789

DISTANCE 608.67I EARTH TO MARS

LOL 53.68 VL 32.972 GAL -.79 AZL 87.14 HCA 187.94 SMA 187.64 _CC .21213 INC 2.8572 vl 30.121

LOP 241.61VP 21.454 GAp -.93 AZp 92.83 TAL 355.50 TAp 183.44 RCA 147.84 APO 227.45 V2 24.193

GP -6.70 ZAL 91.39 ZAp 125.62 ETS 183.44 ZAE 162.56 ETE 196.44 ZAC 82.80 ETC 255.85 CLP 125.91

DLA 41.21RAL 160.59 RAD 6567.4 VEL 11.489 PTH 2.00 VHp 3.282 DpA -7.95 RAp 184.59 ECC 1.1744

L-I TIME INJ LAT INJ LONG IHJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4040.96 -32.52 177.87 23.88 63.15 10 1 59 3441.0 -35.83 169.48

2750.46 -32.51 79.25 23.87 63.14 16 35 22 2150.5 -35.82 70.86

4040.96 -32.52 177.87 23.88 63.15 10 1 59 3441.0 -35.83 169.48

2750.46 -32.51 79.25 23.87 63.14 16 35 22 2150.5 -35.82 70.86

4040.96 -32.52 177.87 23.88 63.15 10 1 59 3441.0 -35.83 169.48

2750.46 -32.51 79.25 23.87 63.14 16 35 22 2150.5 -35.82 70.86

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.9209 BAU .3378 SGT 1951.8 SGR 1136.9 SG3 2455.1 ST 456.2 SR 437.8 SS 2677.0

RC3-1.4121FAU .45830 RRT -.8631RRF .9960 RTF -.8544 CRT -.2182 CRS -.9998 CST .2284

FC-37.4363 BSP 7501 SGB 2258.8 R23 -.4022 R13 .9113 LSA 2714.6 MSA 443.8 SSA 6.0

BC3 2.3841FSP 8590 SG1 2200.6 SG2 509.3 THA 151.66 EL1 494.2 EL2 394.4 ALF 140.32

LAUNCH DATE NOV 16 1964 FLIGHT TIME 270.00 ARRIVAL DATE AUG 15 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .00 LOL 53.68 VL

RP 226.95 LAp -.43 LOP 242.66 VP

RC 243.792 GL 29.31GP -6.04 ZAL

PLANETOCENTRIC CONIC

C3 10.345 VHL 3.216

LNCH AZNTH LNCH TIME

59.96 8 57 !0

120.04 13 41 O

59.96 8 57 tO

120.O4 13 41 0

59.96 8 57 tO

120.04 15 41 0

DIFFERENTIAL CORRECTIONS

TOE .0727 TRA -.6006 TC3 1.7211BAU .2989

RDE .2141RRA .2067 RC3-1.3073 FAU .47430

FOE 4.9619 FRA 5.0734 FC-39.7111BSP 6757

BOE .2262 BRA .6552 BC3 2.1613 FSP 8746

DISTANCE 612.574 EARTH TO MARS

32.963 GAL -.77 AZL 87.26 HCA 188.99 SMA 187.49 ECC .21147 INC 2.7374 vl 30.121

21.488 GAP -1.22 AZP 92.70 TAL 355.57 TAp 184.56 R_A 147.84 Apo 227.14 V2 24.235

91.26 ZAP 124.01 ETS 182.72 ZAE 160.96 ETE 192.80 ZAC 83.31ETC 255.89 CLP 124.23

OLA 40.35 RAL 159.83 RAD 6567.4 VE_.1_.478 PTH 2.00 VHp 3.222 OpA -7.08 RAP 184.31ECC 1.1702

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4020.65 -32.04 175.85 22.40 64.03 10 4 10 3420.7 -35.24 167.45

2760.96 -32.03 79.87 22.40 64.02 16 27 1 2161.0 -35.23 71.48

4020.65 -32.04 175.85 22.40 64.05 10 4 10 3420.7 -35.24 167.45

2760.96 -32.03 79.87 22.40 64.02 16 27 1 2161.0 -55.23 71.48

4020.65 -32.04 175.85 22.40 64.03 10 4 10 3420.7 -35.24 167.45

2760.96 -32.03 79.87 22.40 64.02 16 27 1 2161,0 -35.23 71.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1792.7 S_ 1042.2 SG3 2550.3 ST 441.9 SR 408.9 SS 2661.2

RRT -.8550 RRF .9942 RTF -.8275 CRT_.0690 CRS -.9996 CST .0896

SGB 2073.6 R23 -.4358 RI3 .8935 LSA 2692.7 MSA 440.2 8SA 6.9

SG1 2009.5 SG2 511.6 THA 152.15 EL1 447.3 EL2 403.1ALF 159.23

LAUNCH DATE NOV 16 1964 FLIGHT TIME 272.00 ARRIVAL DATE AUG 15 1965

HELIOCENTRIC CONIC DISTANCE 616.488 EARTH TO MARS

RL 147.92 LAL .00 LOL 53.68 VL 32.955 GAL -.76 AZL 87.36 HCA 180.05 SMA 187.35 ECC .21086 INC 2.6419 vl 30.121

RP 226.56 LAP -.46 LOP 243.71 VP 21.522 GAP -1.51 AZP 92.60 TAL 355.63 TAp 185.67 RCA 147.84 APO 226.85 V2 24.277

RC 245.534 GL 28.49 GP -5.51 ZAL 91.15 Zkp 122.34 ETS 182.15 ZAE 159.23 ETE 190.07 ZAC 83.68 ETC 255.92 CLP 122.51

PLANETOCENTRIC CONIC

C3 10.142 VHL 3.185 DLA 39.66 RAL 159.24 RAD 6567.4 VEL 11.469 pTH 1.99 VHp 3.167 DpA -6.33 RAp 183.92 ECC 1.1669

LNCH AZNTH LNCH TIME L-I TIME lNJ LAT INJ LONG INJ RT ASC %NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

60.98 8 59 26 4003.56 -51.65 174.18 21.24 64.73 10 6 10 3403.6 -34.76 165.79

119.02 15 33 59 2770.12 -31.64 80.42 21.23 64.71 16 20 9 2170.1 -34.75 72.03

60.98 8 59 26 4003.56 -31.65 174.18 21.24 64.73 10 6 10 3403.6 -34.76 165.79

119.02 15 33 59 2770.12 -31.64 80.42 21.23 64.71 16 20 9 2170.1 -34.75 72.03

60.98 8 59 26 4003.56 -31.65 174.18 21.24 64.73 10 6 10 3403.6 -34.76 165.79

119.02 15 33 59 2770.12 -31.64 80.42 21.23 64.71 16 20 9 2170.1 -34.75 72.03

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1051 TRA -.5621TC3 1.4720 BAU .2589 SGT 1624.9 SGR 965.4 SG] 2641.4 ST 438.0 SR 388.2 91 2649.6

ROE .2021RRA .1913 RC3-1.2161FAU .49000 RRT -.7935 RRF .9917 RTF -.7869 CRT .0897 CRS -.9993 CST -.0584

FOE 4.9740 FRA 5.1489 FC-41.8263 BSP 6009 SGB 1890.1 R23 -.4779 R13 .8689 LSA 2678.0 MSA 437.4 SSA 7.9

80E .2278 BRA .5938 BC3 1.9093 FSP 9079 SG1 1815.5 SG2 525.9 THA 152.23 EL1 443.8 EL2 381.6 ALF 18.26

LAUNCN DATE NOV 16 1964 FLIGHT TIME 274.00 ARRIVAL DATE AUG 17 1965

EARTH TO MARS

191.11SMA 187.22 ECC .21030 INC 2.5644 vl 30.121

355.67 TAp 186.77 RCA 147.85 APO 226.59 V2 24.318

157.40 ETE 187.99 ZAC 83.95 ETC 255.96 CLP 120.75

HELIOCENTRIC CONIC DISTANCE 620.411

RL 147.92 LAL .00 LOt. 53.68 VL 32.948 GAL -.75 AZL 8?.44 HCA

RP 22G.17 LAP -.49 LOP 244.77 VP 21.557 GAP -1.80 AZp 92.52 TAL

RC 247.256 GL 27.82 GP -5.08 ZAL 91.06 ZAp 120.62 ETS 181.68 ZAE

PLANETOCENTRIC CONIC

C3 9.976 VHL 3.158 DLA 39.10 RAL 158.76 RAD 6567.4 VEL 11.461PTH 1.99 VHp 3.116 DpA -5.64 RAp 183.47 ECC 1.1642

LNCH AZMTH LNCH lIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_14TH INJ TIME

61.83 9 1 33 3988.85 -31.32 172.77 20.29 65.29 10 8 2

118.17 15 28 4 2778.24 -31.31 80.93 20.29 65.28 16 14 23

61.83 9 1 33 3988.85 -31.32 172.77 20.29 65.29 10 6 2

118.17 15 26 4 2778.24 -31.31 80.93 20.29 65.28 16 14 23

61.83 9 1 33 3988.85 -31.32 172.77 20.29 65.29 10 8 2

118.17 15 26 4 2778.24 -31.31 80.93 20.29 65.28 16 14 23

DIFFERENTIAL CCRRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE .1401 TRA -.5223 TC5 1.1924 BAU .2196 SGT 1456.7 SGR 901.8 SG3 2729.0

ROE .1933 RRA .1793 RC3-1.1356 FAU .50479 RRT -.7329 RRF .9886 RTF -.7277

F0( 4.9950 FRA 5.2362 FC-43.8062 BSP 5218 SGB 1713.3 R23 -.5298 RI3 .8346

BOE .2388 8RA .5522 BC3 1.6466 FSP 9403 SGI 1622.3 SG2 551.0 THA 152.10

PO CST TIM INJ 2 LAT INJ 2 LONG

3388.8 -34.36 164.37

2178.2 -34.35 72.53

3388.8 -34.36 164.57

2178.2 -34.]5 72.53

3388.8 -34.36 164.37

2178.2 -34.35 72.53

ORBIT DETERMINATION ACCURACY

ST 446.3 SR 373.2 SS 2641.9

CRT .2558 CRS -.9988 CST -.2145

LSA 2669.9 MSA 435.9 SSA 8.9

£L1 470.5 EL2 342.3 ALF 27.44
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 16 1964 FLIGHT TIME 276.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CC_]C

RL 147.92 LAL .00

RP 225.78 LAP -.53

RC 248.959 GL 27.26

PLANETOCENTR|C CON|C

C3 9.857 VHL 3.136

LNCH AZMTH LNCH TIME

62.56 9 3 54

117.44 15 25 5

62.56 9 5 54

117.44 15 25 3

62.56 9 S 34

117.44 15 25 5

DIFFERENTIAL CORRECTIO_NS

TOE .1751 TRA -.4811

ROE .1875 RRA .169§

FDE 5.0355 FRA 5.3211

BDE .2552 BRA .5101

DISTANCE 624.344 EARTH TO MARS

LOL 53.65 VL 32.941 GAL -.75 AZL 87.50 HCA 192.17 SMA 187.09 ECC .20977 INC 2.4898 Vl 30.121

LOP 245.83 VP 21.594 GAP -2.07 A ZP 92.44 TAL 355.70 TAR 187.86 RCA 147.85 Apo 226.34 V2 24.360

GP -4.72 2AL 91.00 ZAp 118.85 ETS 181.29 ZAE 155.50 ETE 186.38 ZAC 84.14 ETC 255.99 CLP 118.96

DLA 38.62 RAL 158.39 RAD 6567.4 VEL 11,455 PTH 1.99 VHp 3.069 DPA -5.01 RAp 182.96 ECC 1.1619

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

3975.95 -31.04 171.54 19.52 65.77 10 9 50 3375.9 -34.02 163.15

2785.55 -31.05 81.35 19.51 65.75 16 9 28 2185.6 -34.02 73.00

3975.95 -31.04 171.54 19.52 65.77 10 9 50 3375.9 -54.02 163.15

2785.55 -31.03 81.38 19.51 65.75 16 9 28 2185.6 -34.02 73.00

5975.95 -31.04 171.54 19.52 65.77 10 9 50 3375.9 -34.02 163.15

2785.55 -51.05 81.38 19.51 65.75 16 9 28 2185.6 -34.02 73.00

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .8897 8AU .1825 SGT 1295.0 SGR 849.0 SG$ 2816.0 ST 462.8 SR 363.2 SS 2642.6

RC3-1.0653 FAU .51961 RRT -.6461 RRF .9847 RTF -.6420 CRT .4039 CRS -.9982 CST -.3545

FC-45.7311 8SP 4460 SGB 1548.5 R23 -.5932 R13 .7860 LSA 2572.6 MSA 432.1 SSA 9.8

8C3 1.3880 FSP 9724 961 1433.6 SG2 585.4 THA 151.97 ELI 502.4 ELI 306.0 ALF 29.40

LAUNCH DATE NOV 16 1964 FLIGHT TIME 278.00 ARRIVAL DATE AUG 21 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 225.38 LAp -.56

RC 250.643 GL 26.79

PLANETOCENTRIC CO_iC

C5 9.718 VHL 3.117

LNCH AZNTH LNCH TIME

63.20 9 5 31

116.80 15 18 43

65.20 9 § 31

116.80 15 18 43

63.20 9 5 31

116.80 15 18 43

DIFFERENTIAL CORRECTIONS

TOE .2084 TRA -.4391

ROE .1831 RRA .1615

FOE 5.0648 FRA 5.4104

8DE .2782 8RA .4678

DISTANCE 628.288 EARTH TO MARS

LOt- 53.68 VL 32.934 GAL -.74 AZL 87.55 HCA 193.23 St4A 186.98 ECC .20928 INC 2.4454 vl 30.121

LOP 246.90 VP 21.631 GAp -2.35 AZP 92.38 TAL 355.71 TAp 188.94 RCA 147.85 APO 226.11 V2 24,402

GP -4.41 ZAL 90.96 ZAP 117.04 ETS 180.95 ZAE 153.53 ETE 185.10 ZAC 84.27 ETC 236.03 CLP 117.13

DLA 38.21 RAL 158.09 RAD 6367.4 VEL 11.450 PTH 1.99 VHP 3.026 DpA -4.41 RAp 182.39 ECC 1.1599

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3964.49 -30.80 170.47 18.89 66.17 10 11 36 3364.$ -33.73 162.08

2792.20 -30.78 81.81 18.88 68.16 16 5 15 2192.2 -33.72 73.42

3964.48 -30.80 170.47 18.89 66.17 10 11 36 3364.5 -33.73 162,08

2792.20 -30.78 81.81 18.88 66.16 16 5 15 2192.2 -33.72 73.42

3964.49 -30.80 170.47 18.89 66.17 10 11 36 3364.5 -33.73 162.08

2792.20 -30.78 81.81 15.88 66.16 16 5 15 2192.2 -33.72 73.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .5632 BAU .1493 SGT 1151.G SGR 803.9 8G3 2900.4 ST 493.1 SR 355.5 S8 2638.8

RCS-I.OOZl FAU .53413 RRT -.5160 RRF .9800 RTF -.S13D CRT .§383 CRS -.9974 CST -.4830

FC-47.5838 8SP 3713 SGB 1404.4 R23 -.8791 R13 .7066 LSA 2673.5 NSA 430.4 SSA 10.8

8C3 1.1495 FSP 10029 SGI 1234.0 SG2 632.3 THA 152.72 EL1 543.9 EL2 271.6 ALF 29.13

LAUNCH DATE MOV 16 1964 FLIGHT TIME 280.00 ARRIVAL DATE AUG 23 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 224.99 LAp -.59

RC 252.507 GL 26.39

PLANETOCENTRIC CONIC

C3 9.615 VHL 3.101

LNCH AZMTH LNCH TIME

63.77 9 7 25

116.23 15 15 0

63.77 9 7 25

116.23 15 15 0

65.77 9 7 25

116.23 15 15 0

DIFFERENTIAL CORRECTIONS

TOE .2463 TRA -.3971

RDE .1801RRA .1552

FDE 5.1019 FRA 5.5181

BDE .3051 BRA .4264

DISTANCE 632.241 EARTH TO MARS

LOL 53.68 VL 32.928 GAL -.74 AZL 87.60 HCA 194.30 SMA 186.87 ECC .20884 INC 2.3989 Vl SO.1Z1

LOP 247.97 VP 21.669 GAP -2.62 AZP 92.32 TAL 355.71 TAp 190.01RCA 147.85 Apo 225.90 v2 24.444

GP -4.15 ZAL 90.95 ZAP 115.19 ETS 180.6T ZAE 151.51ETE 184.09 ZAC 84.35 ETC 256.08 CLP !15.26

OLA 37.84 RAL 157.86 RAO 6567.3 VEL 11.446 pTH 1.99 VHp 2.986 DpA -3.84 RAp 161.78 ECC 1.1582

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3954.23 -30.58 169.51 18.37 66.52 10 13 20 3354.2 -33.47 161.13

2798.26 -30.57 82.20 18.36 66.51 16 1 38 2198.3 -33.46 73.81

3954.23 -30.58 169.51 18.37 66.52 10 13 20 3354.2 -33.47 161.15

2798.26 -30.57 82.20 18.36 66.51 16 1 38 2198.3 -33.46 73.81

3954.23 -30.58 169.51 18.37 66.52 10 13 20 3354.2 -33.47 161.13

2798.26 -30.57 82.20 18.36 66.51 16 1 38 2198.3 -33.46 73.81

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .2062 BAU .1240 SGT 1042.6 $GR 764.4 SG3 2980.0 ST 533.7 SR 350.6 SS 2640.5

RC3 -.9426 FAU .54732 RRT -.3271RRF .9744 RTF -.3230 CRT .6468 CRS -.9965 CST -.5872

FC-49.2805 8_P 3041 SGB 1292.8 R23 -.8048 R13 .5494 LSA 2682.4 MSA 429.4 SSA 11.8

BC3 .9649 FSP 10340 SGI 1094.5 SG2 688.2 THA 156.98 EL1 591.2 EL2 241.4 ALF 28.11

LAUNCH DATE NOV 16 1964 FLIGHT TIME 282.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 224.60 tAp -.63

RC 253.951 GL 26.04

PLANETOCENTRIC CONIC

C3 9.525 VHL 3.086

LNCH AZMTH LNCH TIME

64.29 9 9 22

115.71 15 11 43

64.29 9 9 22

115.71 15 11 43

64.29 9 9 22

115.71 15 11 43

OIFFERENTIAL CORRECTIONS

TOE .2822 TRA -.3536 TC3 -.17S0 BAU .1153

RDE .1783 RRA .1497 RC3 -.8880 FAU .56020

FOE 5.1408 FRA 5.6149 FC-50.9162 BSP 2520

6DE .3339 8RA .3840 DC3 .9051FSP 10611

DISTANCE 636.204 EARTH TO MARS

LCX. 53.68 VL 32.922 GAL -.74 AZL 87.64 HCA 195.37 SMA 186.78 ECC .20843 INC 2.3584 vl 30.121

LOP 249.04 VP 21.707 GAP -2.88 AZP 92.27 TAL 355.70 TAp 191.07 RCA 147.85 APO 225.70 V2 24.486

GP -3.92 ZAL 90.97 ZAP 113.31ETS 180.43 ZAE 149.44 ETE 183.27 ZAC 84.40 ETC 256.12 CLP 115.37

DLA 37.52 RAL 157.69 RAD 6567.3 VEL 11.442 PTH 1.98 VHp 2.950 DpA -3.29 RAp 181.15 ECC 1.1568

L-I TIME INJ LA Y INJ LONG INJ RT ASC ]NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3944.76 -30.38 168.64 17.94 66.84 10 15 7 3344.8 -39.23 160.26

2804.04 -30.37 82.57 17.94 66.82 15 58 27 2204.0 -SS.2Z 74.19

3944.76 -30.38 168.64 17.94 66.84 10 15 7 3344.8 -33.23 160.26

2804.04 -30.37 82.57 1T.94 66.82 15 58 27 2204.0 -55.22 74.19

3944.76 -30.38 168.64 17.94 66.84 10 15 7 3344.8 -55.23 160.26

2804.04 -30.37 82.57 17.94 66.82 15 58 27 2204.0 -33.22 74.19

MID-CO4JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 985.4 SGR 729.9 _3 3056.6 ST 579.8 SR 347.7 SS 2643.2

RRT -.0797 RRF .9678 RTF -.0711 CRT .7312 CRS -.9955 CST -.6695

9GB 1226.3 R23 -.9543 R13 .1614 LSA 2694.7 MSA 426.6 SSA 12.7

SG1 989.2 SG2 724.9 THA 172.67 EL1 641.2 EL2 214.5 ALF 26.95
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

t. AUNCH DATE NOV 16 1964 FL|GHT T|ME 284.00 ARR|VAL DATE AUG 27 1965

HELIOCENTRIC CONIC DISTANCE 640.176 EARTH TO MARS

RL 147.92 LAL .DO LOL 53.68 VL 32.917 GAL -.75 AZL 87.68 HCA 196.45 SMA 186.69 ECC .20805 [NC 2.3230 vl 30,121

RP 224.21 LAP -.66 LOP 2§O.I2 VP 21.747 GAp -3.14 AZP 92.23 TAL 355.67 TAp 192.12 RCA 147.85 APO 225.53 v2 24.527

RC 255.576 GL 25.73 GP -3.72 ZAL 91.01 ZAp 111.40 ETS 180.21 ZAE 147.53 ETE 182.59 ZAC 84.41ETC 256.17 CLP 111,44

PLANETOCENTR|C CONIC

C5 9.446 VHL ].073 DLA 37.22 RAL 157.58 RAD 6567.5 VEL 11.438 pTH 1.98 VHp 2.918 DpA -2.75 RAp 180.44 ECC 1.1555

LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

64.76 9 11 22 3935.96 -30.19 167.85 17.60 67.12 10 16 58 5336.0 -33.01 159.45

115.24 15 8 48 2809.59 -30,18 82,93 17.59 67.11 15 55 38 2209.6 -33.00 74.55

64.76 9 11 22 3935.96 -30.19 167.85 17.60 67.12 10 16 58 3336.0 -33.01 159.45

115.24 15 8 A8 2809,59 -30._8 82.93 17.59 67.11 15 55 38 2209.6 -33.00 74.55

64.76 9 11 22 3935.96 -30.19 167.83 17.60 67.12 10 16 58 3356.0 -33.01 159.45

115.24 15 8 48 2809.59 -30.18 82.93 17.59 67.11 15 55 38 2209.6 -33.00 74.55

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .3218 TRA -.SODO TC3 -.5738 BAU .1282 SGT 1003.9 S_A_ 699.1 SG3 3129.2 ST 638.1 SR 345.1 SS 2633.5

RDE .1766 RRA .1451RC3 -.8374 FAU .§7263 RRT .1901RRF .9600 RTF .2D$2 CRT .7976 CRS -.9943 CST -.7346

FDE 5.1480 FRA 5.7130 FC-32.4813 8SF 2335 SG8 1223.3 R23 .8938 R13 .3511 LSA 2698.1 MSA 426.7 SSk 13.7

BDE .3671BRA .3414 BC3 1.0151FSP 10864 861 1019.8 SG2 675.6 THA $3.60 EL1 700.2 EL2 189.7 ALF 25.32

FLIGHT TIME 286.00LAUNCH DATE NOV 16 1964 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC C(_IIC DISTANCE 644.158 EARTH TO MARS

RL 147.92 LAL .00 LOt. 53.68 VL 32.912 GAL -.75 AZL 87.71 HCA 197.53 SMA 186.60 ECC .20771 INC 2.2919 vl 30.121

RP 223.82 LAp -.69 LOP 251.20 VP 21.787 GAP -3.39 AZP 92.19 TAL 355.63 TAp 193.16 RCA 147.84 Apo 225.37 V2 24.569

RC 257.180 GL 25.46 GP -3.53 2AL 91.08 ZAP 109.46 ETS 180.03 ZAE 145.19 ETE 182.04 ZAC 84.40 ETC 256.22 CLP 109.50

PLANETOCENTRIC CONIC

C3 9.376 VHL 3.062 DLA 36.94 RAL 157.52 RAD 6567.3 VEL 11.435 PTH 1.98 VHp 2.889 DpA -2.22 RAp 179.73 (CC 1.1543

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

65.21 9 13 28 3927.60 -30.02

114.79 15 6 13 2815.04 -30.01

65.21 9 13 28 3927.60 -30.02

114.79 15 6 13 2815.04 -30.01

65.21 9 13 28 3927.60 -30.02

114.79 15 6 13 2815.04 -30.01

DIFFERENTIAL CORRECTIONS

TOE .3608 TRA -.2639 TC3 -.9966 BAU .1§93

ROE .1761 RflA .1415 RC3 -.7880 FAU .58344

FOE 5.1722 FflA 5.8292 FC-53.8708 8$P 2606

BDE .4018 BRA .2994 BCS 1.2705 FSP 11114

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

167.07 17.33 67.38 10 18 56 3327.6 -32.80 158.70

83.29 17.32 67.36 15 53 8 2215.0 -32.80 74.92

167.07 17.33 67.38 10 18 56 3327.7 -32.8D 158.70

83.29 17.32 67.36 15 53 8 2215.0 -32.80 74.92

167.07 17.33 67.38 10 18 56 3327.6 -32.80 158.70

83.29 17.32 67.36 15 53 8 2215.0 -32.80 74.92

MID-COURSE EXECUTION ACCURACY o4_B|T DETERMINATION ACCURACY

SGT 1100.0 SGR 671.7 SGS 3196.0 ST 700.4 8R 344.4 93 2634.2

RRT .4227 RRF .9511RTF .4482 CRT .8468 CRS -.9929 CST -.7837

SGB 1288.9 R23 .7467 R13 .5912 LSA 2714.1MSA 426.4 SSA 14.7

$61 1149.6 SG2 562.4 THA 19.73 EL! 762.1EL2 168.3 ALF 23.65

LAUNCH DATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .DO

RP 223.44 LAP -.72

RC 256.763 GL 25.21

PLANETOCEMTRIC CONIC

C3 9.314 VHL 3.052

LNCH AZMTH LNCM TIME

65.64 8 15 40

114.36 15 3 53

65.64 9 15 40

114.36 15 3 53

65.64 9 15 40

114.36 13 3 53

FLIGHT TIME 288.00 ARRIVAL DATE AUG 31 1965

DISTANCE 648.149 EARTH TO MARS

LOL 53.68 VL 32.908 GAL -.76 AZL 87.74 HCA 198.62 8MA 186.53 ECC .20741 INC 2.2639 vl 30.121

LOP 252.28 VP 21.828 GAp -3.84 AZP 92.15 TAL 355.57 TAp 194.19 RCA 147.84 ApO 225.22 V2 24.611

GP -3.37 ZAL 91.18 ZAp 107.50 ETS 179.86 ZAE 143.02 ETE 181.57 ZAC. 84.37 ETC 256.28 CLP 107.53

DLA 36.66 RAL 157.50 RAD 6567.3 VEL 11.433 PTH 1.98 VHp 2.863 DpA -1.71 RAp 179.00 ECC 1.1533

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

3919.64 -29.85 166.35 17.12 67.62 10 21 0 3319.6 -32.61 157.98

2820.41 -29.84 83.64 17.11 67.60 15 50 54 2220.4 -32.60 75.27

5919.64 -29.85 166.35 17.12 67.62 10 21 0 3319.6 -32.61 157.98

2820.41 -29.84 83.64 17.11 67.60 15 50 54 2220.4 -52.60 75.27

3919.64 -29.85 166.35 17.12 67.62 10 21 O 3319.6 -32.61 157.98

2820.41 -29.84 83.64 17.11 67.60 15 50 54 2220.4 -32.60 75.27

DIFFERENTIAL CORRECTIONS

TDE .4001 TRA -.2163 TC3-1.4429 BAU .2020

RDE .1756 RRA .1360 RC3 -.7413 FAU .59360

FOE 3.1659 FRA 3.9193 FC-55.1742 8SP 3241

80E .437D BRA .2566 8C3 1.6222 FSP 11310

MID-COURSE EXECUTION ACCURACY C_81T DETERMINATION ACCURACY

$GT 1265.5 SGR 646.4 SG3 3256.1 ST 766.9 SR 343.9 SS 2622.0

RRT .5908 RRF .9406 RTF .6285 CRT .8846 CRS -.9914 CST -.8218

SG8 1419.2 R23 .6165 R13 .7161 LSA 2720.3 MSA 425.5 SSA 15.6

$61 1330.0 SG2 495.4 TMA 19.65 EL1 827.2 EL2 148,7 ALF 22.40

LAUNCH DATE NOV 16 1964 FLIGHT TIME 290.00 ARRIVAL DATE SEP 2 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .O0

RP 223.03 LAp -.75

RC 260.326 GL 24.99

PLANETOCENTRIC CONIC

C3 9.239 VML 3.043

LNCH AZMTH LNCH TIME

66.06 9 18 O

113.94 15 1 47

66.06 9 18 O

113.94 15 I 47

86.06 9 18 O

113.94 13 1 47

DISTANCE 632.149

LOt. 53.68 VL 32.904 GAL -.77 AZL 87.76 HCA

LOP 253.37 VP 21.869 GAP -5.88 AZ1P 92.11 TAL

GP -3.22 ZAL 91.30 ZAP 105.51 ETS 179.71 2AE

EARTH TO MARS

199.70 SMA 186.46 (CC .20714 [NC 2.2391 vl

555.50 TAP 193.20 RCA 147.84 APO 225.09

140.83 ETE 181.18 ZAC 84.32 ETC 256.34

30.121

V2 24.653

CLP 105.54

DLA 36.43 RAL 157.53 RAD 6567.3 VEL 11.430 PTH 1.98 VHP 2.841DpA -1.20 RAp 178.24 ECC 1.152A

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC, CST TIM INJ 2 LAX INJ 2 LONG

3911.93 -29.69 165.65 16.97 67.84 lO 23 12 3311.9 -32.42 157.28

2825.81 -29.68 84.00 16.97 67.83 15 48 53 2225.8 -32.41 75.64

3911.95 -29.89 163.65 16.97 67.84 10 23 12 3311.9 °32.42 157.28

2825.61 -29.68 64.00 16.97 67.83 15 48 53 2225.8 -32.41 75.64

3911.93 -29.69 163.65 16.97 67.84 10 23 12 3311.9 -32.42 157.28

2825.81 -29.60 84.00 16.97 67.83 15 48 53 2225.8 -32.41 75.64

ORBIT DETERMINATION ACCURACY

ST 838.6 SR 344.3 SS 2613.5

CRT .9136 CRS -.9897 CST -.8519

LSA 2733.5 MSA 424.4 SSA 16.5

ELI 897.1 EL2 130.9 ALF 21.03

DIFFERENTIAL CCRRECT|ONS

TOE .4406 TRA -.1663 TC3-1.8997 BAU .2504

ROE .1757 flRA .1351 RC3 -.6962 FAU .60250

FOE 5.1622 FRA 6.0170 FC-56.3357 BSP 4129

BDE .4744 6flA .2143 8C3 2.0233 FSP 11502

NID-COURSI[ EXECUTION ACCURACY

SGT 1475.S SGR 628.6 SG3 3310.6

RRT .6969 RRF .9288 RTF .7469

SG8 1601.7 RZS .5008 R13 .7945

SG1 1343.6 SG2 427.5 THA 17.83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 222.66 LAP -.79

RC 261.869 GL 24.79

PLANETOCENTRIC CONIC

C3 9.210 VHL 3.033

LNCN AZMTH LNCH TIME

66.47 9 20 30

115.33 14 39 31

66.47 9 20 30

113.55 14 59 51

66.47 9 20 30

113.53 14 59 31

FLIGHT TIME 292.00 ARRIVAL DATE SEP 4 1965

DISTANCE 656.158 EARTH TO MARS

LOL 53.68 VL 32.901GAL -.79 AZL 87.78 HCA 200.79 SNA 186.40 [CC .20690 INC 2.2165 vl 30.121

LOP 254.46 VP 21.911 GAP -4.12 AZP 92.07 TAL 355.41 TAp 196.21RCA 147.84 APO 224.97 V2 24.695

GP -3.08 ZAL 91.46 ZAP 103.52 ETS 179.58 ZAE 138.6L ETE 180.85 ZAC 84.26 ETC 256.41CLP 103.54

DLA 36.19 RAL 157.60 RAD 6567.3 VEL 11.428 PTH 1.98 VHp 2.822 DpA -.69 RAp 177.47 ECC 1.1516

L-| TIME [NJ LAT |NJ LONG INJ RT ASC [NJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

3904.32 -29.33 164,96 16,88 68.06 10 25 34 3304.3 -32.23 156.60

2831.34 -29.31 84.37 16.87 68.04 15 47 2 2231.3 -32.22 76.01

3904.32 -29.53 164.96 16.88 68.06 10 25 34 3304.3 -32.23 156.60

2831.34 -29.51 84,37 16.87 68.04 15 47 2 2251.3 -32.22 76.01

3904.32 -29.53 164.96 16.88 68.06 10 25 34 3304.3 -32.23 156.60

2831.34 -29.51 84.37 16.87 68.04 15 47 Z 2231.5 -32.22 76.01

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE .4810 TRA -.1169 TC3-2.3799 BAU .3038 8GT 1728.0 S&R 602.7 SG3 3358.0

ROE .1737 RRA .1327 RC3 -.6324 FAU .61028 RRT .7570 RRF .9152 RTF .8213

FOE 3.1262 FRA 6.1134 FC-57.3678 BSP 5113 SGB 1830.1 R23 .3998 R13 .8465

BOE .3121BRA .1769 BC3 2.4677 FSP 11660 SG1 1790.2 SG2 380.2 THA 15.51

LAUNCH DATE NOV 16 1964 FLIGHT TIME 294.00

HELIOCENTRIC CONIC DISTANCE 660,177

RL 147.92 LAL .00 LOt. 33.68 VL 32.898 GAL -.80 AZL 87.80 HCA 201.89 SlAA 186.35 ECC .20669

RP 222.28 LAp -.82 LOP 253.53 VP 21.954 GAp -4.36 AZP 92.04 TAL 355.32 TAp 197.21 RCA 147.83

RC 263.392 GL 24.61GP -2.96 ZAL 91.64 ZAp 101.31ET3 1_9.47 ZAE 136.38 ETE 180.57 ZAC 84.19

PLANETOCENTRIC CO(_lC

C3 9.166 VHL 3.028 DLA 33.93 RAL 157:71RAO 6567.3 VEL 11.426 PTH 1.98 VHp 2,807 OpA -.20

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM

66.87 9 23 7 3898.89 °29.38 164.29 16.84 68.26 10 28 4 3296.9

113.13 14 58 6 2836.93 -29.35 84.74 16.83 68.25 13 45 23 2236.9

66.87 9 23 7 3896.89 -29.36 164.29 18.84 68.26 10 28 4 3296.9

113.13 14 58 6 2836.93 -29.35 84.74 16.83 68.25 15 45 23 2236.9

66.87 9 23 7 3896.89 -29,36 164.29 16,84 68.26 10 28 4 3296.9

113.13 14 38 6 2836.93 -29.35 84.74 16.83 68.25 15 45 23 22_6.9

DIFFERENTIAL CASRRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .5206 TRA -.0643 TC3-2.8657 BAU .3391 SA;T 2001.0 SGR 383.9 8G3 3401.1

ROE .1762 RRA .1304 RC3 -.8110 FAU .61754 RRT .7913 RRF .9000 RTF .8708

FOE 5.0845 FRA 6.1931 FC-58.3278 BSP 6207 SGB 2084.5 R23 .3098 R13 .8839

806 .5496 BRA .1434 BC3 2.9301FSP 11752 SG1 2055.3 862 347.6 THA 13.39

ORBIT DETERMINATION ACCURACY

ST 912.8 8R 344.8 SS 2593.8

CRT .9346 CRS -.9877 CST -.8735

LSA 2738.3 MSA 425.6 SSA 17.5

EL1 968.9 EL2 115.6 ALF 19.74

ARRIVAL DATE SEP 6 1965

EARTH TO MARS

%NC 2.1962 V1 30.121

Apo 224.87 V2 24.737

ETC 256.47 CLP 101.52

RAp 176.69 ECC 1.1508

INJ 2 LAT INJ 2 LONG

-32.04 155.94

-32.03 76.39

-32.04 155.94

-32.03 76,39

-32.04 155.94

-32.03 76.39

ORBIT DETERMINATION ACCURACY

8T 987.6 8R 345.9 SS 2573.0

CRT .9512 CR8 -.9856 CST -.8913

LSA 2744.9 NSA 424.7 SSA 18.4

EL1 1041.5 EL2 101.3 ALF 18.61

LAUNCH DATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .DO

RP 221.89 LAp -.83

RC 264,895 GL 24.44

PLANETOCENTRIC CONIC

CS 9.127 VHL 3.021

LNCH AZMTH LNCH TIME

67.28 9 25 59

112.72 14 36 25

67.28 9 25 59

112.72 14 56 25

67.28 9 23 59

112.72 14 56 23

FLIGHT TIME 296.00 ARRIVAL DATE SEP 8 1965

DISTANCE 664.203 EARTH TO MARS

LOL 53.68 VL 52.895 GAL -.82 AZL 87.82 HCA 202.99 SMA 186.30 ECC .20651 INC 2.1776 vl 30.121

LOP 256.65 VP 21.997 GAp -4.59 AZP 92.00 TAL 355.20 TAp 198.19 RCA 147.83 APO 224.78 v2 24.779

GP -2.84 ZAL 91.85 ZAp 99.49 ETS 179.36 ZAE 134.14 ETE 180.33 ZAC 84.10 ETC 256.55 CLP 99.50

DLA 35.71RAL 157.86 RAO 6567.5 VEL 11.424 PTH 1.98 VHp 2.795 DpA .29 RAp 175.91ECC 1.1502

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TTM INJ 2 LAT INJ 2 LONG

3889.30 -29.20 163.61 16.84 68.47 10 30 48 3289.3 -31.85 155.26

2842.88 -29.19 85.14 16.84 68.45 15 43 48 2242.9 -31.84 76.79

3889.30 -29.20 163.61 16.84 68.47 10 30 48 3289.3 -31.85 155.26

2842.88 -29.19 85.14 16.84 68.45 15 43 48 2242.9 -31.84 76,79

3889.30 -29.20 163.61 16.84 68.47 10 30 48 3289.3 -31.85 155.26

2842.88 -29.19 85.14 16.84 68.45 15 43 48 2242.9 -31.84 76.79

DIFFERENTIAL CORRECTIONS

TOE .3606 TRA -.0106 TC3-3.3747 BAU .4176

ROE .1771RRA .1290 RC3 -.3671FAU .62095

FOE 5.0539 FRA 6.3143 FC-38.8973 BSP 7331

8DE .3879 BRA .1295 BC3 3.4220 FSp 11927

MID-COURSE EXECUTION ACCURACy ORBI_ DETERMINATION ACCURACY

SGT 2299.8 3GR 566.6 SG3 3429.8 ST 1064.9 SR 348.1 SS 2562.1

RRT .8045 RRF .8828 RTF .9025 CRT .9635 CRS -.9832 CST -.9047

SGB 2368.5 R23 .2381 R13 .9096 LSA 2763.7 MSA 425.8 SSA 19.3

SGI 2345.4 862 330.0 THA 11.44 EL1 1116.9 EL2 88.9 ALF 17.59

LAUNCH DATE NOV 16 1964 FL1GHT TIME 298.00

HELIOCENTRIC CONIC DI STANCE 668.240

RL 147.92 LAL .DO LOt. 53.68 VL 32.893 GAL -.84 AZL 87.84 HCA

RP 221.51 LAp -.88 LOP 257.73 Vp 22.040 GAP -4.81 A ZP 91.97 TAL

RC 266.379 GL 24.28 GP -2.73 ZAL 92.08 ZAp 97.47 ETS 179.27 ZAE

PLANET(XENTRIC CONIC

C3 9.093 VHL 3.016 DLA 35.47 RAL 158.04 RAD 6367.3 VEL 11.423 PTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZlATH INJ TIME

67.69 9 29 1 3881.65 -29.03 162.93 16.89 68.67 10 33 43

112.31 14 54 51 2849.09 -29.02 85.56 16.88 68.65 15 42 20

67.69 9 29 1 3881.63 -29.03 162.93 16.89 68.67 10 33 43

112.31 14 54 51 2849.09 -29.02 " 83.56 16.88 68.65 15 42 20

67.69 9 29 1 3881.65 -29.03 162.93 16.89 68.67 10 33 43

112.31 14 34 51 2849.09 -29.02 83.56 16.88 68.65 15 42 20

DIFFERENTIAL CORRECTIONS HID-COURSE ExECuTIoN ACCURACY

TOE .3999 TRA .0452 TC3-3.8865 BAU .4768 SGT 2608.5 8&R 550.5 SG3 3456.9

ROE .1775 RRA .1270 RC3 -.5280 FAU .62591 RRT .8094 RRF .8637 RTF .9250

FOE 4.9530 FRA 6.3661 FC-59.5899 BSP 8503 SG8 2666.0 R23 .1765 R13 .9289

BOE .6256 8RA .1348 BC3 3.9222 FSp 11938 SGI 2646.8 362 318.6 THA 9.84

ARRIVAL DATE SEP IO 1965

EARTH TO MARS

204.09 SMA 186.26 ECC .20637 INC 2.1604 vl 30.121

353.07 TAp 199.17 RCA 147.82 APO 224.70 V2 24.820

131.90 ETE 180.12 ZAC 84.02 ETC 256.62 CLP 97.48

1.98 VHF 2.786 DpA .77 RAp 175.12 ECC 1.1497

PO CST TIM INJ 2 LAT INJ 2 LONG

3281.7 -31.66 154.58

2249.1 -31.65 77.22

3281.7 -31.66 154.58

2249.1 -31.65 77.22

3281.7 -31.66 154.58

2249.1 -31.65 77.22

ORBIT DETERMINATION ACCURACY

ST 1142.4 SR 349.0 SS 2520.9

CRT .9732 CRS -.9803 CST -.9152

LSA 2756.7 MSA 426.6 SSA 20.2

EL1 1192.0 EL2 77.0 ALF 16.63
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 16 1964 FLIGHT TIME 300.00 ARRIVAL DATE 8EP 12 1965

HELIOCENTRIC C(_NIC DISTANCE 672.284 EARTH TO MAR 8

RL 147.92 LAL .00 LOL 53.68 VL 32.891GAL -.87 AZL 87.66 HCA 205.20 8MA 186.23 ECC .20625 INC 2.1448 vt 30.121

RP 221.13 LAp -.91 LOP 258,86 VP 22.084 GAp -5.03 AZP 91.94 TAL.354.93 TAp 200.13 RCA 147.82 APO 224.64 v2 24.882

RC 267.844 GL 24.13 GP -2.63 ZAL 92.38 ZAp 95.45 ETS 179.19 ZAE 129.65 ETE 179.94 ZAC 83.92 ETC 256.70 CLP 95.46

PLANETOCENTRIC CO_IC

C3 9.064 VNL 3.011DLA 35.23 RAL 158.26 RAD 6567.5 VEL 11,422 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

68.11 9 32 16 3873.94 -28.86 162.24 16.98 68.86 10 56 50

111.89 14 53 22 2855.55 -28.85 85.99 16.98 68.85 15 40 58

68.11 9 32 16 3873.94 -28.86 162.24 16.98 68.86 10 36 50

!11.89 14 53 22 2855.55 -28.85 85.99 16.98 68.85 15 40 58

68.11 9 32 16 3673.94 -28.86 162.24 16.98 68.86 10 36 50

111.89 14 55 22 2855.55 -28.85 85.99 16.98 68.85 15 40 58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6380 TRA .1029 TC3-4.4075 8AU .5373 8GT 2929.2 SGR 538.2 SG3 3474.6

ROE .1785 RRA .1256 RC3 -.4884 FAU .62843 RRT .8D45 RRF .8425 RTF .9406

FOE 4.6719 FRA 6.4386 FC-60.OZ44 BSP 9697 SOB 2976.9 R23 .1296 R13 .9428

BD£ .6825 BRA .1623 BC3 4.4344 FSP 11970 SG1 2960.2 SG2 315.1 THA 8.48

1.98 VHp 2.781DpA 1.24 RAp 174.33 ECC 1.1492

PO CST TIM |NJ 2 LAT INJ 2 LONG

3273.9 -31.46 153.90

2255.5 -31.45 77.68

3275.9 -31.46 153.90

2255.5 -31.45 77.66

5275.9 -51.46 153.90

2255.5 -31.45 77.66

ORBIT DETERMINATION ACCURACY

ST 1218.8 SR 351.0 SS _490.2

CRT .9805 CRS -.9772 CST -.9237

LSA 2761.7 MSA 427.0 SSA 21.1

EL1 1266.6 EL2 66.3 ALF 15.81

LAUNCH DATE NOV 16 1964 FLIGHT TIME 302.00 ARRIVAL DATE SEP 14 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 220.75 LAP -.94

RC 269.292 GL 23.99

PLANETOCENTRIC CON|C

C3 9.038 VHL 3.006

LNCH AZMTH LNCH TIME

68.55 9 35 47

111.45 14 51 54

68.55 9 35 47

111.45 14 51 54

68.55 9 35 47

111.45 14 51 54

DIFFERENTIAL CORRECTIONs

TOE .6749 I_RA .1619

ROE .1796 flRA .1245

FOE 4.7726 FRA 6.5193

80E .6984 BRA .2043

DISTANCE 676.337 EARTH TO MARS

LOL 53.66 VL 32.889 GAL -.89 AZL 87.87 HCA 206.51 SMA 186.20 ECC .20616 INC 2.1303 vl 30.121

LOP 259.97 VP 22.128 GAp -5.25 AZP 91.91 TAL 554.77 TAp 201,08 RCA 147.81 APO 224.59 v2 24.903

GP -2.53 ZAL 92.64 ZAp 93.44 ETS 179.11 ZAE 127.40 ETE 179.79 ZAC 83.83 ETC 256.78 CLP 93.45

OLA 34.98 RAt 158.52 RAO 6567.3 VEL 11.421PTH 1.98 VHp 2.779 DpA 1.71 RAp 173.54 ECC 1.1488

L-I TIME INJ LAT |NJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO CST T|M |NJ 2 LAT INJ 2 LONG

3865.89 -28.68 161.52 17.11 69.05 10 40 12 3265.9 -31.26 153.20

2862.52 -28.67 86.47 17.11 69.04 15 39 36 2262.5 -31.25 78.14

3865.89 -28.68 161.52 17.11 69.05 10 40 12 3265.9 -31.26 153.20

2862.52 -26.67 86.47 17.11 69.04 15 39 56 2262.5 -31.25 78.14

3865.89 -28.68 161.52 17.11 69.05 10 40 12 3265.9 -31.26 153.20

2862.52 -28.67 86.47 17.11 69.04 15 59 36 2262.5 -31.25 78.14

MIO-COUR_M[ EXECUTION ACCURACy ORBIT DETERM|NATION ACCURACY

TC3-4.9398 BAU .§994 8GT 3258.6 9GR 525.2 8G3 3461.5 ST 1294.2 8R 353.2 88 245b.1

RC3 -.4486 FAU .62964 RRT .7920 RRF .919| RTF .9516 CRT .9861CRS -.9736 CST -.9299

FC-GD.2137 BSP 10903 SG8 3300.3 R23 .D953 R15 .9529 LSA 2765.4 MSA 429.0 SSA 22.0

BC3 4.!11_02 FSP 11994 SGI 3285.1 SG2 316.8 THA 7.32 EL1 1340.4 EL2 56.8 ALF 15.09

LAUNCH DATE NOV 16 1964 FL|GHT T|ME 504.00 ARR|VAL DATE 8EP 16 1965

HELIOCENTR|C CO_IC DISTANCE 680.399 EARTH TO MAR 8

RL 147.92 LAL .OO LOL 53.88 VL 32.888 GAL -.92 AZL 87.88 HCA 207.42 8MA 186.18 ECC .20610 |NC 2.1170 VI 30.121

RP 220.37 LAP -.97 LOP 261.09 VP 22.173 GAp -5,48 AT© 91.88 TAL 554.60 TAp 202.03 RCA 147.8| 4PO 224.55 V2 24.945

RC 270.721 GL 25.86 GP -2.44 ZAL 92.96 ZAp 91.44 ET$ 179.05 ZAE 125.16 ETE 179.65 ZAC 85.73 ETC 256.86 CLP 91.44

PLANETOCENTR|C CONIC

C3 9.017 VHL 3.003 DLA 34.75 RAL 158.81RAD 6567.3 VEL 11,420 pTH

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ T|ME

68.99 9 39 32 3857.59 -28.49 160.79 17.29 69.25 10 45 49

111.01 14 50 27 2869.91 -28.48 86,97 17,28 69.25 15 38 17

68.99 9 39 52 3857.59 -28.49 160.79 17.29 69,25 10 45 49

111.01 14 50 27 2869.91 -28.48 86.97 17.28 89.23 15 38 17

68.99 9 39 32 3857.59 -28.49 160.79 17.29 69.25 10 43 49

111.01 14 50 27 2869.91 -28.48 86.97 17.28 69.23 15 38 17

DIFFERENTIAL CORRECTIONs MID-COURSE ExECuTION ACCURACY

TOE .7113 TRA .2244 TC3-5.4686 BAU .6611 8GT 3591.6 SGR 511.7 SG3 5481.2

ROE .1808 RRA .1234 RC3 -.4102 FAU .62792 RRT .7765 RRF .7938 RTF .9601

FDE 4.6821 FRA _.5804 FC-60.2871 8SP 12146 SO_ 3627.9 R25 .0674 R15 .9608

BDE .7339 8RA .2561BC3 5.484D FSP 11992 SG1 3613.7 SG2 320.6 THA 6.36

1.98 VHp 2,781DpA 2.16 RAp 172.77 ECC 1,1484

PO CST TIM |NJ 2 LAT |NJ 2 LONG

3257.6 -31.05 152.47

2269.9 -31.04 78.65

3257.6 -31.05 152.47

2269.9 -31.04 78.65

3257.6 -31.05 152.47

2269.9 -31.04 78.65

ORBIT DETERM|NATION ACCURACY

ST 1569.7 SR 355.7 88 2418.5

CRT .9903 CRS -.9696 CST -.9354

LSA 2768.8 MSA 429.9 SSA 22.8

ELi 1414.5 EL2 47.8 ALF 14.44

LAUNCH DATE NOV 16 1964 FLIGHT TIM( 306.00 ARR|VAL DATE SEP 18 1965

MEL|OCENTRIC CONIC

RL 147.92 LAL .00 LOL 53.68 VL

RP 220.00 LAP -1.01 LOP 262.20 VP

RC 272.134 GL 23,73 GP -2.55 ZAL

PLANETOCENTRIC CONIC

C3 9.000 VHL 3._00

LNCH AZMTH LNCH TIME

69.4G 9 45 34

110.54 14 49 0

G9.48 9 45 34

110.54 14 49 0

69.46 9 45 34

110.54 14 49 0

DIFFERENTIAL C_RRECTIONS

TDE .7487 TRA .2917 TC3-5.997"9 BAU .7250

ROE .1833 RRA .1238 RC5 -.5669 FAU .620_H)

FDE 4.6401 FRA 6.7545 FC-59.6800 BSP 13453

80E .7708 BRA .5168 BC3 6.0091 FSP 12189

DISTANCE 684.465 EARTH TO MARS

32.887 GAL -.95 AZL 87.90 HCA 208.54 Sl4A 186.16 ECC .20606 INC 2.1043 vl 5D.121

22.217 GAp -5.66 A ZP 91.85 TAL 354.41 TAp 202.96 RCA 147.80 APO 224.52 v2 24.986

93.31 ZAp 89.45 ETS 178.99 ZAE 122.94 ETE 179.54 ZAC 83.64 ETC 256.94 CLP 89.45

DLA 34.47 RAL 159.13 RAD 6567.3 VEL 11.419 pTH 1.96 VHP 2.786 DpA 2.59 RAp 172.01ECC 1.1481

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TINE PC) CST TIM |NJ 2 LAT ]NJ 2 LON_

3848.88 -28.30 160.02 17.50 69.44 10 47 43 3248.9 -30.83 151.71

2877.86 -28.29 87.51 17.49 69.45 15 36 58 2277.9 -30.82 79.20

3'648.98 -28.3D 16O.D2 17.50 69.44 10 47 43 3248,9 -30,83 151,71

2877.86 -28.29 87.51 17.49 69.43 15 56 58 2277.9 -30.82 79.20

3848.68 -28.30 160.02 17.50 69.44 10 47 43 3248.9 -30.83 151.71

2877.86 -28.29 87.51 17.49 69.43 15 36 58 2277.9 -30.82 79.20

MID-COURSE ExECuTION ACCURACY OR8|T DETERMINATION ACCURACY

SGT 3930.8 9GR 503.5 SG3 3462.0 ST 1448.2 9R 360.6 SS 2427.5

RRT .7514 RRF .7672 _TF .9657 CRT .9934 CRS -.9661CST -.9406

9GIB 3962.9 R23 .0552 R13 .9662 LSA 2816.7 MSA 431.1SSA 25.5

861 3949.1 SG2 330.5 THA 5.53 EL1 1491.9 EL2 40.1 ALF 13.90
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE Iq_)V 16 1964 FLIGHT TIME 308.00 ARRIVAL DATE SEP 20 1965

HELIOCENTRIC CONIC DISTANCE 688.545

RL 147.92 LAL .00 LOL 53.68 VL 32.886 GAL -.99 AZL 87.91HCA

RP 219.62 LAP -1.04 LOP 263,33 VP 22.262 GAp -5.87 AZP 91.82 TAL

RC 2?3.329 GL 23.61 GP -2.26 ZAL 93.69 ZAp 87.48 ETS t78.93 ZAE

PLANETC)CENTRIC CONIC

C3 8.986 VHL 2.998 DLA 34.21RAL 159.48 RAD 6367.3 VEL 11.418 pTH 1.98 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

69.93 9 47 31 3839.85 -28.10 159.23 17,74 69.63 10 51 54

110.05 14 47 32 2886.32 -28.09 88.09 17.74 69.62 15 35 38

69.g5 g 47 51 3839.8_ -28.10 15g.23 17.74 69.63 10 51 51

110.05 14 47 32 2886.32 -28.09 88.09 17.74 69.62 15 33 38

69.93 9 47 31 3839.83 -28.10 159.23 17.74 69.63 10 51 51

110.03 14 47 32 2886.32 -28.09 88.09 17,74 69.62 15 35 38

OIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .7790 TRA .3354 TC3-6.5363 BAU .7863 SGT 4271.9 3GR 493.5 SG3 3451.5

RDE .1840 RRA .1224 RC3 -.3330 FAU .61962 RRT .7297 RRF .7373 RTF .9709

FDE 4.4340 FRA 6.7465 FC-59.6931 8SP 14645 SG8 4300.3 R23 .0358 R13 .9711

BOE .8005 8RA .3759 BC3 6.3448 FSP 11959 9G1 4287.1 362 336.3 THA 4.85

EARTH TO MARS

209.67 SMA 186.15 ECC .20606 INC 2.0926 Vl 30.121

354.21 TAp 203.68 RCA 147.79 APO 224.50 V2 23.027

120.72 ETE 179.44 ZAC 83.54 ETC 237.03 CLP 87.48

2.793 OpA 3.02 RAp 171.27 ECC 1.1479

PO CST TIM INJ 2 LAT INJ 2 LONG

3239.9 -30.61 130.93

2286.3 -30.60 79.79

3239.9 -30.61 150.93

2286.3 -30.60 79.79

3239.9 -30.61 150.93

2286.3 -30.60 79.79

ORBIT DETERMINATION ACCURACY

ST 1513.9 SR 361.8 SS 2350.7

CRT .9933 CRS -.9602 CST -.9426

LSA 2785.3 MSA 434.6 SSA 24.4

EL1 1556.1 EL2 33.4 ALF 13.39

LAUNCH DATE NOV 16 1964 FLIGHT TIME 310.00 ARRIVAL DATE SEP 22 1965

HELIOCENTRIC CONIC OISTANCE 692.632 EARTH TO MARS

RL 147.92 LAL .O0 LOT. 53.68 VL 32.883 GAL -1.02 A ZL e7.92 HCA 210.79 SMA 186.14 ECC .20608 INC 2.0817 vl 30.121

RP 219.25 LAp -1.07 LOP 264.45 VP 22.307 GAP -6.07 A ZP 91.79 TAL 354.00 TAp 204.79 RCA 147.78 APO 224.50 V2 23.067

RC 274.906 GL 23.49 GP -2.18 ZAL 94.09 ZAp 85.33 ET8 178.88 ZAIE 118.52 ETE 179.35 ZAC 83.43 ETC 257.11 CLP 85.32

PLANI[TOCENTRIC CONIC

C3 8.976 VHL 2.996 OLA 33.94 RAL 159.6T RAO 6567.3 VEL 11.418 PTH 1.98 VHp 2.804 DpA 3.43 RAp 170.53 ECC 1.1477

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L-_G INJ RT ASC INJ AZIMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.46 9 52 29 3830.22 -27.89 158.39 18.02 69.83 10 56 19 3230.2 -30.38 150.10

109.54 14 43 59 2895.53 -27.88 88.72 18.02 69.82 15 34 14 2295.5 -30.37 80.43

70.46 9 52 29 3830.22 -27.89 158.39 18.02 69.83 10 $6 19 3230.2 -30.38 150.10

109.54 14 43 39 2895.53 -27.86 88.72 18.02 69.82 15 34 14 2295.5 -30.37 80.43

110.00 15 19 42 2792.61 -30.14 81.56 18.88 73.04 16 6 15 2192.6 -32.16 72.93

110.00 14 17 36 2981.14 -25.69 94.41 17.04 66.63 15 7 37 2381.1 -28.62 86.46

DIFFERENTIAL C._ItRECTION8 MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8083 TRA .4226 TC3-7.0702 BAU .84'92 _I_T 4613.8 SGR 483.5 $63 3429.7 ST 1378.3 8R 363.9 SS 2266.5

ROE .1851RflA .1213 RC3 -.2981FAU .61583 RRT .7040 RRF .7057 RTF .9748 CRT .9968 CRS -.9339 CST -.9443

FDE 4.2492 FRA 6.7834 FC-59.3943 BSP 15852 _p8 4639.3 R23 .0221 R13 .9749 LSA 2767.4 MSA 438.2 SSA 25.2

8DE .8292 8RA .4398 BC3 7.0765 FSP 11807 $G1 4626.5 $62 343.9 THA 4.26 ELi 1619.5 EL2 28.5 ALF 12.95

LAUNCH DATE NOV 16 1964 FLIGHT TIME 312.00 ARRIVAL DA'_ SdEp 24 1965

HELIOCENTRIC CONIC DISTANCE 696.726 EARTH TO MARS

RL 147.92 LAL .00 LOL 53.68 VL 32.885 GAL -1.06 AZL 87.93 HCA 211.92 SMA 186.14 ECC .20613 INC 2.0712 vl 30.121

RP 218.89 LAp -1.10 LOP 265.58 vP 22.353 GAP -6.26 AZP 91.76 TAL 553.77 TAp 205.69 RCA 147.77 APO 224.50 V2 25.108

RC 276,266 GL 23.38 GP -2.11 ZAL 94.53 ZAp 83.60 ETS 178.64 ZAE 116.35 ETE 179.28 ZAC 83.36 ETC 237.20 CLP 03.59

PLANETOCENTRIC CONIC

C3 6.970 VHL 2.995 DLA 33.66 RAL 160.29 RAD 6567.3 VEL 11.418 PTH 1.98 VHp 2.816 OpA 3.83 RAp 169.85 ECC 1.1476

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

157.51 18.34 70.03 11 1 5 3220.0 -3_.14 149.23

89.40 10.33 70.02 15 32 47 2305.5 -30.13 81.12

157.51 18.34 70.03 11 1 5 3220.0 -30.14 149.23

89.40 18.33 70.02 15 32 47 2305.5 -30.13 81.12

78.38 19.54 74.76 16 21 34 2148.2 -32.75 69.61

97,26 16.87 65.35 14 55 37 2425.3 -27.38 89.47

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4956.2 8GR 479.1 SG3 3400.4 ST 1637.6 SR 366.6 SS 2226.0

RRT .6751RRF .6726 RTF .9_79 CRT .9973 CRS -.9468 CST -.9455

968 49?9.3 R23 .0122 R13 .9780 LSA 2752.4 MSA 441.2 Ssk 25.9

SG1 4966.8 SG2 352.7 THA 3.75 EL1 1678.0 EL2 26.2 ALF 12.59

FLIGHT TIME 314.00 ARRIVAL DATE SEP 26 1965

OISTANCE 700.828

32.885 GAL -1.11 AZL 87.94 HCA

22.398 GAp -6.45 AZP 91.73 TAL

94.99 ZAp 61.70 ETS 178.80 ZAE

EARTH TO MARS

213.05 SMA 186.14 ECC .20620 INC 2.0616 vl 30.121

353.53 TAp 206.58 RCA 147.76 APO 224.52 V2 25.148

114.20 ETE 179.22 ZAC 83.27 ETC 257.28 CLP 81.69

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

71.00 9 57 25 3820.04 -27.68

109.00 14 44 21 2905.46 -27.67

71.00 9 57 25 3820.04 -27.68

109.00 14 44 21 2905.46 -27.67

110.00 15 35 45 2748.24 -30.97

110.00 14 5 11 3025.26 -24.47

DIFFERENTIAL CORRECTIONS

TDE .8345 TRA .4918 TC3-7.6024 BAU .9123

RDE .1866 RRA .1209 RC3 -.2636 FAU .61045

FOE 4.0685 FRA 6.7824 FC-58.9138 BSP 17045

BDE .8351BRA .5064 BC3 7.6070 FSP 11643

LAUNCH OATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00 LOL 53.68 VL

RP 216.52 LAp -1.12 LOP 266.71 Vp

RC 277.609 GL 23,26 GP -2,03 ZAL

PLANETOCENTRIC CONIC

C3 8.968 VHL 2.995 OLA 33.37 RAL 160.73 RAD 6567.3 VEL 11.417 pTH 1.98 VHp 2.835 DpA 4.20 RAp 169.17 ECC 1.1476

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZ14TH INJ TIME

71.36 10 2 44 3609.18 -27.45 156.58 18.69 70.24 11 6 13

108.44 14 42 36 2916.23 -27.44 90.14 18.68 70.22 15 31 13

71.56 10 2 44 3809.18 -27.45 156.58 18.69 70.24 11 6 13

108.44 14 42 36 2916.23 -27.44 90.14 10.68 70.22 15 31 13

110.00 15 48 40 2713.78 -31.36 75.86 20.12 76.14 16 33 53

110.00 13 55 51 3059.63 -23.47 99.43 16.65 64,41 14 46 50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8596 TRA .5649 TC3-8.1233 BAU .9744 SGT 5296.4 SGR 474.1SG3 3360.9

ROE .1883 RRA .1205 RC3 -.2290 FAU .60266 RRT ,6439 RRF .6382 RTF .9803

FOE 3.8919 FRA 6.8127 FC-58.1753 8SP 18264 SOB 5317.6 R23 .0051 R13 .9804

8OE .8800 BRA .5776 8C3 8.1265 FSP 11478 SG1 5305.2 SG2 362.1 THA 3.31

PO CST TIM INJ 2 LAT INJ 2 LONG

3Z09.2 -29.88 148.51

2316.2 -29.87 81.87

3209.2 -29.88 148.31

2316.2 -29.87 81.87

2113.8 -33.14 66.99

2459.6 -26.72 91.77

ORBIT DETERMINATION ACCURACY

ST 1696.1 SR 369.7 SS 2169.8

CRT .9972 CRS -.9389 CST -.9463

LSA 2742.8 MSA 445.0 SSA 26.6

EL1 1735.7 EL2 27.2 ALF 12.26
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00 LOL

RP 218.16 LAP -1.15 LOP 267.85 UP 22.444 GAP -6.64 AZP 91.70 TAL 353.27 TAp 207.46 RCA 147.74 APO 224.55 v2 25.188

RC 278.933 GL 23.15 GP -1.96 ZAL 93.48 ZAp 79.83 ETS 178.77 ZAE 112.07 ETE 179.16 ZAC 83.19 ETC 257.36 CLP 79.82

PLANETOCENTRIC CONIC

C3 8.970 VHL 2.995 OLA 33.07 RAL 161.21RAD 5557.3 VEL 11.418 pTH 1.98 VHp 2.835 DPA 4.57 RAp 168.53 ECC 1.1476

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LO_¢G INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.16 10 8 26 3797.49 -27.21 155,58 19.07 70.44 11 11 43 3197.5 -29.62 147.32

107.84 14 40 42 2928.00 -27.20 90.95 19.06 70.43 15 29 30 2328.0 -29.61 82.70

72.16 10 8 26 3797.49 -27.21 155.58 19.07 70.44 11 11 43 3197.3 -29.62 147.32

107.84 14 40 42 2928.00 -27.20 90.95 19.06 70.43 15 29 30 2328.0 -29.61 82.70

110.00 16 0 6 2684.07 -32.03 73.67 20.67 77.36 16 44 50 2084.1 -33.43 64.72

110.00 13 48 11 3089.43 -22.58 101,29 16.91 83.63 14 39 41 2489.4 -25.94 93.73

FLIGHT TIME 316.00 ARRIVAL DATE SEP 28 1965

DISTANCE 704.938 EARTH TO MAR5

53.68 VL 32.886 GAL -1.15 AZL 87.95 HCA 214.19 SMA 186.15 ECC .20630 INC 2.0525 vl 30.121

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .8813 TRA .6397 TC3-B.6375 BAU 1.0361 8GT 5634.2 8GR 470.4 SG3 3316.7 ST 1748.8 5R 372.8 $5 2110.Z

ROE .1901 RRA .1202 RE3 -.1957 FAU .59428 RRT .8114 RRF .6027 RTF .9823 CRT .9963 CR5 -.9299 CST -.9464

FDE 3.7048 FRA 6.8312 FC-57.3327 BSP 19447 8GB 5833.8 R23 -.0006 R13 .9824 LSA 2729.0 MSA 449.1 55A 27.3

80E .9013 8RA .6509 BC3 8.8397 FSP 11308 861 5641.6 $62 371.7 THA 2.93 EL1 1787.8 EL2 31.1 ALF 12.00

LAUNCH DATE NOV 16 1964 FLIGHT TIME 318.00 ARRIVAL DATE 5EP 30 1965

HELIOCENTRIC CONIC DISTANCE 709.056 EARTH TO MARS

RL 147.92 LAL .00 LOL 33.68 VL 32.888 GAL -1.20 AZL 87.96 HCA 215.33 SMA 186.16 ECC .20642 INC 2.0437 vl 30.121

RP 217.80 LAP -1.18 LOP 268.99 VP 22.489 GAP -6.83 AZP 91,67 TAL 352.99 TAp 208.33 REA 147.73 Apo 224.58 v2 25.228

RC 280.240 GL 23.04 GP -1.90 ZAL 96.00 ZAP 77.99 ETS 178.74 ZAE 109.98 ETE 179.12 ZAC 83.11ETC 257.44 CLP 77.98

PLANETOCENTRIC CONIC

C3 8.978 VHL 2.996 OLA 32.76 RAL 161.71RAO 6567.3 VEL 11.418 pTH 1.98 VHp 2.878 DpA 4.91 RAp 167.91ECC 1.1477

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

72.80 10 14 31 3783.02 -26.98 154.52 19.48 70.65 11 17 36 3185.0 -29.34 146.27

107.20 14 38 38 2940.73 -26.95 91.84 19.48 70.64 15 27 38 2340.7 -29.34 83.59

72.80 10 14 31 3785.02 -28.96 154.52 19.48 70.65 11 17 36 3185.0 -29.34 146.27

107.20 14 38 38 2940.73 -26.95 91.84 19.48 70.64 15 27 38 2340.7 -29.34 83.59

110.00 16 10 43 2637.23 -32.41 71.67 21.21 78.48 16 55 0 2057.2 -33.66 62.66

110.00 13 41 38 3118.52 -21.75 102.95 17.04 62.96 14 33 33 2516.5 -25.20 95.50

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8997 TRA .7172 TC3-9.1421 BAU 1.0973 SGT 5969.0 8GR 467.8 863 3265.5 5T 1796.4 8R 376.2 55 2049.8

ROE .1920 RRA .1201RC3 -.1830 FAU .58443 RRT .§77Z RRF .5665 RTF .9840 CRT .9948 CRS -.9194 CST -.9459

FOE 3.3118 FRA 6.8500 FC-56.3663 BSP 20818 868 5987.3 R23 -.0047 R13 .9839 LSA 2713.5 MSA 454.0 55A 27.9

BOE .9200 BRA .7272 BC3 9.1435 FSP 11100 SG1 5975.2 $62 381.6 THA 2.60 EL1 1834.9 EL2 37.4 ALF 11.77

FLIGHT TIME 320,00 ARRIVAL DATE OCT Z 1965

DISTANCE 713.181 EARTH TO MARS

32.887 GAL -1.25 AZL 87.96 HCA 216.48 SMA 186.17 ECC .20657 INC Z.0356 vl 50.121

22.535 GAP -7.01 AZP 91.64 TAL 352.71 TAp 209.19 RCA 147.71 APO 224.63 v2 25.268

96.34 ZAP 76.18 ETS 178.71 ZAE 107.92 ETE 179.08 ZAC 83.04 ETC 257.52 CLP 76.18

DLA 32.43 RAL 162.24 RAO 6367.3 VEL 11.418 pTH 1.98 VHp 2.903 OpA 5.23 RAp 167.35 ECC 1.1479

]NJ LONG INJ RT ASC ]NJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

153.37 19.93 70.87 11 23 57 3171.4 -29.06 145.14

92.81 19.93 70.85 15 25 31 2354.8 -29.05 84.58

153.37 19.93 70.87 11 23 57 3171.4 -29.06 145.14

92.81 19.93 70.85 15 25 31 2354.8 -29.05 84.58

69.80 21.76 79.55 17 4 39 2032.3 -33.83 60.73

104.49 17.22 62.36 14 28 8 2541.9 -24.49 97.12

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 6299.1 $GR 466.4 $63 3208.6 ST 1840.6 SR 379.7 55 1989.7

RRT .5427 RRF .5298 RTF .9854 CRT .9926 CRS -.9079 CST -.9453

SGB 6316.3 R23 -.0083 R13 .9853 LSA 2698.1MSA 458.3 55A 28.5

SG1 6304.2 SG2 391.4 THA 2.31 EL1 1878.8 EL2 45.1 ALF 11.58

32.888 GAL

22.581 GAp

97.12 ZAP

FLIGHT TIWE 322.00 ARRIVAL DATE OCT 4 1965

DISTANCE 717.313 EARTH TO MARS

-1.30 AZL 87.97 HCA 217.63 SMA 186.19 ECC .20675 INC 2.0278 vl 30.121

-7.18 AZP 91.61TAL 352.41 TAp 210.03 RCA 147.70 Apo 224.69 V2 25.307

74.41ETS 178.68 ZAE 105.89 ETE 179.04 ZAC 82.98 ETC 257.60 CLP 74.41

LAUNCH OATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.82 LAL .00 LOL 53.68 VL

RP 217.44 LAP -1.21 LOP 270.14 VP

RC 281.329 GL 22.93 GP -1.83 ZAL

PLANETOCENTRIC CONIC

C3 8.986 VHL 2.998

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

73.49 10 21 6 3771.36 -26.70

106.31 14 36 16 2954.82 -26.69

73.49 10 21 6 3771.36 -26.70

106.51 14 36 16 2954.82 -26.69

110.00 16 20 47 2632.31 -32.73

110.00 13 35 46 3141.87 -20.96

DIFFERENTIAL CORRECTIONS

TDE .9158 TRA .7977 TC3-9.6323 8AU 1.1573

ROE .1941 RRA .1199 RC3 -.1313 FAU .57388

FDE 3.3195 FRA 6.8550 FC-55.2669 BSP 21779

BOE .9362 8RA .8067 BE3 9.6332 FSP 10895

LAUNCH DATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00 LOt- 53.68 VL

RP 217.09 LAp -1.24 LOP 271.29 VP

RE 282.801 GL 22.82 GP -1.77 ZAL

PLANETOCENTRIC CONIC

C3 9.001VHL 3,000 OLA 32.10 RAL 162.80 RAD 6567.3 VEL 11.419 PTH 1.98 VHp 2.931DpA 5.54 RAp 166.79 ECC 1.1481

LNCH AZMTH LNCH TIME L-] TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

74.22 10 28 12 3756.48 -26.43 152.13 20.41 71.09 11 30 49 3156.5 -28.76 143.91

105.78 14 33 37 2970.32 -26.42 93.89 20.40 71.07 15 23 8 2370.3 -28.75 85.67

74.22 10 28 12 3756.48 -26.43 152.13 20.41 71.09 11 30 49 3156.5 -28.76 143.91

105.78 14 33 37 2970.32 -2_.42 93.89 20.40 71.07 15 23 8 2370.3 -28.73 85.67

110.00 16 30 30 2608.78 -33.01 68.02 22.32 80.57 17 13 59 2008.8 -33.96 58.91

110.00 13 30 30 3166.01 -20.19 105.94 17.45 61.81 14 23 16 2566.0 -23.80 98.66

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9287 TRA .8809 TC-10.1069 BAU 1.2163 SGT 6623.2 _GIR 466.0 863 3145.9 5T 1879.9 SR 383.4 55 1927.9

ROE .1962 RRA .1200 RE3 -.1004 FAU .56179 RRT .5077 RRF .4931RTF .9865 CRT .9896 CRS -.8945 CST -.9439

LSA 2679.9 MSA 464.1 SSA 29.0FOE 3.1201FRA 6.8578 FE-54.0349 BSP 22927 9GB 6639.6 R23 -.0111RI3 .9865

8DE .9492 BRA .8891 BC310.1074 FSP 10668 361 6627.5 $62 401.2 THA 2.05 EL1 1917.8 EL2 53.9 ALF 11.42
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE HOV tG 1964

HELIOCENTRIC COMIC

RL 147.92 LAL .00

RP 216.74 LAp -1.27

RC 284.037 GL 22.70

PLANETOCENTRIC CONIC

C3 9.020 VHL 3.003

LNCH AZMTH LNCH TIME

75.01 t0 35 53

104.99 14 30 36

75.01 10 35 53

104.9g 14 30 38

110.00 16 39 58

110.00 13 25 41

FLIGHT TIM( 324.00 ARRIVAL DATE OCT 6 1965

LQL 53.68 VL

LOP 272.44 VP

GP -1.71 ZAL

DISTANCE 721.453 EARTH TO MARS

32.890 GA_ -1.35 AZL 87.98 HCA 218.78 SMA 186.21ECC .2069§ INC 2.0203 Vl 30.121

22.626 GAP -7.36 AZP 91.58 TAL 352.09 TAp 210.87 RCA 147.68 APO 224.75 v2 25.346

g7.72 ZAP 72.68 ITS 178.66 ZAE 103.90 ETE 179.02 ZAC 82.92 ETC 257.67 CLP 72.68

OLA 31.75 RAL 163.38 RAD 6567.3 VEL 11.420 PTH 1.98 VHp 2.961DpA 5.82 RAp 166.28 ECC 1.1484

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3740.18 -26.14 150.78 20.92 71.31 11 38 13 3140.2 -28.45 142.58

2987.43 -26.13 95.08 20.91 71.30 15 20 24 2387.4 -28.44 86.88

3740.18 -26.14 150.78 20.92 71.31 11 38 13 3140.2 -28.45 142.58

2987.43 -26.13 95.08 20.91 71.30 15 20 24 2387.4 -28.44 86.88

2586.26 -33.25 66.31 22.89 81.55 17 23 5 1986.3 -34.06 57.16

3189.32 -19.44 107.33 17.73 61.31 14 18 51 2589.3 -23.11 100.12

DIFFERENTIAL CCRRECTIONS

TOE .9377 TRA .9667 TC-10.5701 BAU 1.2746

ROE .1965 RRA .1200 RC3 -.0708 FAU .54954

FOE 2.9191 FRA G.8493 FC-52.7467 S�P 24046

BOE .9685 BRA .9741 BC310.5704 FSP 10424

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

8GT 6943.8 S_R 466.6 SG3 3080.1 ST 1913.1 SR 387.2 SS 1865.7

RRT .4728 RRF .4565 RTF .9875 CRT .9858 CRS -.8793 CST -.9422

SG8 6959.2 R23 -.0135 R13 .9875 LSA 2658.8 MSA 469.5 SSA 29.5

SGt 8947.1 SG2 410.9 THA 1.83 ELI 1950.8 EL2 63.7 ALF 11.30

LAUNCH DATE NOV 16 1964 FLITrlAT TIME 326.06 ARRIVAL DATE _CT 8 1963

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 216.39 LAp -1.29

RC 285.296 GL 22.59

PLANETOCENTRIC CONIC

CS 9.043 VHL 3.007

LNCH AZMTH LNCH TIN(

73.87 !O 44 13

104.13 14 27 8

75.87 10 44 13

104.13 14 27 8

110.00 16 49 17

110.00 13 21 15

DISTANCE 725.600 EARTH TO MARS

LOL 53.68 VL 32.891 GAL -1.41 AZL 87.99 HCA 219.93 SMA 186.24 ECC .20718 INC 2.0133 Vl

LOP 273.59 UP 22.672 GAP -7.53 AZP 91.54 TAL 351.76 TAp 211.69 RCA 147.66 APO 224.83 V2

GP -1.65 ZAL 98.34 ZAP 70,99 ITS 178.64 ZAE 101.95 ETE 178.99 ZAC 82.87 ETC 257.73

30.121

25.385

CLP 70.98

DLA 31.39 RAL 163.99 RAO 6567,3 V[L 11.421 PTH 1.98 VHP 2.994 DpA 6.09 RAp 165.81ECC 1.1488

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TrAE PO CST TIM INJ 2 LAT INJ 2 LONG

3722.17 -25.84 149.31 21.45 71.54 11 46 15 3122.2 -28.12 141.12

3006.44 -25.83 96.41 21.45 71.53 15 17 15 24,06.4 -28.11 88.22

3722.17 -25.84 149.31 21.45 71.54 11 46 15 3122.2 -26.12 141.12

3006.44 -25.83 96.41 21.45 71.53 15 17 15 2406/4 -28.11 88.22

2564.58 -33.45 64.64 23.47 82.52 17 32 1 1964.6 -34.12 35.47

3212.03 -18.69 108.97 18.05 60.84 14 14 47 2612.0 -22.43 101.53

ORBIT DETERMINATION ACCURACY

ST 1942.4 SR 391.1SS 1804.6

CRT .9811CRS -.8616 CST -.9397

LSA 2637.0 NSA 476.9 SSA 30.0

EL1 1979.9 ELI 74.3 ALF 11.19

DIFFERENTIAL CCRRECTIONS MIO-COURSI[ EXECUTION ACCURACY

TOE .9438 TNA 1.0359 TC-11.0140 BAU 1.3318 SGT 7257.2 S(_R 468.1 383 3011.1

ROE .2009 RRA .1202 RC3 -.0422 FAU .53654 RRT .4382 RRF .4208 RTF .9883

FDE 2.7162 FflA 6.8480 FC-51.3650 B_P 25144 _ 7_?Z.3 R23 -.0153 R13 .9862

BDE .9649 SRA 1.01_1_7 BC311.0141 FSP 10180 SGI 7260.1SG2 420.G_THA 1.62

LAUNCH DATE NOV 16 1964 FLIGHT TIME 328.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CONIC DISTANCE 729.754 EARTH TO MARS

RL 147.92 LAL .00 LOL 53.68 VL 52.893 GAL -1.47 AZL 87.99 HCA 221.09 SMA 186.27 ECC .20743 INC 2.0065 vl 30.121

RP 216.03 LAp -1.32 LOP 274.75 Vp 22.717 GAP -7.69 AZP 91.51TAL 531.41 TAp 212.51RCA 147.63 APO 224.91V2 23.423

RC 286.520 GL 22.47 GP -1.60 ZAL 99.00 ZAP 69.34 ITS 178.62 ZAE 100.03 ETE 176.98 ZAC 82.83 ETC 237.80 CLP 69.33

PLANETOCENTRIC CONIC

C3 9.072 VflL 3.012 DLA 31.01RAL 164.63 RAD 6567.3 VEL 11.422 PTH 1.98 VHP 3.030 DpA 6.34 RAp 165.38 ECC 1.1493

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

76.80 10 53 19 3702.05 -25.53 147.68 22.02 71.77 11 55 1 3102.0 -27.78 139.50

103.20 14 23 5 3027.77 -25.52 97.91 22.02 71.76 13 13 53 2427.8 -27.77 89.73

76.80 10 53 19 3702.05 -23.53 147.68 22.02 71.77 11 55 1 3102.0 -27.78 139.50

109.20 14 23 S 3027.77 -25.52 97.91 22.02 71.76 13 13 33 2427.8 -27.77 89.73

110.00 16 58 28 2343.50 -33.63 63.02 24.06 83.46 17 40 51 1943.3 -34.17 53.82

110.00 13 17 7 3234.32 -17.94 109.97 18.40 60.41 14 11 1 2634.3 -21.75 102.90

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9460 TR_ 1.1474 TC-11.4412 BAU 1.3876 SGT 7564.6 SGR 470.4 SG3 2937.9 ST 1965.9 SR 395.1 SS 1743.8

ROE .2034 RRA .1203 RC3 -.0145 FAU .52294 RRT .4040 RRF .3855 RTF .9890 CRT .9753 CRS -.8420 CST -.9370

FOE 2.3155 FRA 6.6271 FC-49.9059 BSP 26210 SG8 7579.2 R23 -.0168 R13 .9890 LSA 2612.9 MSA 483.5 SSA 30.4

BDE .9676 6RA 1.1537 BC311.4412 FSP 9919 SG1 7567.0 SG2 430.1THA 1.44 EL1 2003.4 EL2 85.7 ALF 11.11

LAUNCH DATE NOV 16 1964 FLIGHT TIME 330.00 ARRIVAL DATE OCT 12 1963

HELIOCENTRIC CONIC DI STANCE 733.915 EARTH TO MARS

RL 147.92 LAL .00 LOL 53.68 VL 32.895 GAL -1.54 AZL 88.00 HCA 222.26 SMA 186.31 ECC .20771 INC 1.9999 vl 30.121

RP 215.71 LAp -1.34 LOP 275.92 VP 22.763 GAP -7.88 AZP 91.48 TAL 351.05 TAp 213.31 RCA 147.61 APO 225.00 V2 25.461

RC 287.729 GL 22.33 GP -1.54 ZAL 99.68 ZAP 67.73 IT9 178.60 ZAE 98.16 ETE 178.96 ZAC 82.79 ETC 257.85 CLP 67.72

PLANETOCENTRIC CONIC

C3 9.105 VHL 3.017 DLA 30.62 RAt. 185.28 RAO 6567.3 VEL 11.423 PTH 1.98 VHP 3.067 DPA 6.56 RAp 164.98 ECC 1.1498

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

77.83 11 3 24 3679.18 -25.21 145.84 ZZ.82 72.02 12 4 43 3079.2 -27.43 137.68

102.17 14 18 15 3052.06 -25.20 99.61 22.81 72.00 15 9 7 2452.1 -27.42 91.43

77.83 11 3 24 3679.18 -25.21 145.64 E2.62 72.02 12 4 43 3079.2 -27.43 137.68

102.17 14 18 15 3052.06 -25.20 99.61 22.61 72.00 15 9 7 2452.1 -27.42 91.43

110.00 17 7 34 2522.92 -33.78 61.43 24;67 84.39 17 49 37 1922.9 -34.18 52.21

110.00 13 13 15 3256.32 -17.20 111.24 18_80 59.99 14 7 32 2636.3 -21.06 104.24

DIFFERENTIAL C.CIRflECTIONS MId-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9440 TRA 1.2420 TC-11.6495 BAU 1.4424 $GT 7865.2 $GR 473.3 SO3 2663.0 ST 1983.6 SR 399.2 SS 1682.2

flOE .2060 RNA .t207 RC3 .0119 FAU .50909 RRT .3707 RRF .3511RTF .8896 CRT .9682 CRS -.9189 CST -.9334

FOE 2.301)5 FRA 6.8049 FC-48.4060 BSP 27256 _ 7879.4 R23 -.0162 R13 .9896 LSA 2584.8 HSA 491.8 SSA 30.7

BDE .9662 BRA 1.2479 BC311.8495 FSP 9659 $4;1 7867.1SG2 439.5 THA 1.28 ELI 2021.0 ELI 98.0 ALF 11.03
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JPI. TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

L_UNCH DATE NOV 16 1964 FLIGHT TIM( 332.00 ARRIVAL DATE OCT 14 1985

HELIOCENTRIC CONIC

RL 147.92 LAL ,00

RP 215.38 LAP -I.$7

RC 286.924 GL 22.23

PLANETOCENTRIC CONIC

C_ 9.144 VHL _.024 OLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

78.99 11 14 37 3652.97 -24.67

101.01 14 12 27 3079.92 -24.88

78,99 11 14 37 3852.97 -24.67

101.01 14 12 27 3079.92 -24.86

110.00 17 16 38 2502.75 -33.90

110.00 13 9 38 3278.14 -16.45

DIFFERENTIAL CORRECTIONS

TOE .9384 TRA 1.3400 TC-12.2363 BAU 1.4961

ROE .2087 RRA .1211RC3 .0373 FAU .49486

FOE 2.1087 FRA 8.7778 FC-46.8630 8641 26277

00E .9613 BRA 1.3455 BC312.2384 FSP 9388

DISTANCE 738.083 EARTH TO MARS

LOL 53.68 VL 32.897 GAL -1.60 AZL 68.01 HCA 223.42 SMA 186.34 ECC .2080! INC 1.9938 vl 30.121

LOP 277.08 VP 22.806 GAP -6.02 AZP 91.45 TAL 350_68 TAp 214.10 RCA 147.58 APO 225.11 V2 25.496

GP -1.49 ZAL 100.39 ZAp 66.16 ETS 178.59 ZAE 96.32 ETE 176.95 ZAC 62.78 ETC 257.91 CLP 66.13

30.22 RAL 185.96 RAD 6587.3 VEL 11.425 PTH 1.98 VHP 3.107 DPA 6.77 RAP 164.63 ECC 1.1505

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

143.78 23.24 72.20 12 15 30 3053.0 -27.06 135.62

101.57 23.24 72.25 15 3 47 2479.9 -27.05 93.43

143.76 23.24 72.26 12 IS 30 3053.0 -27.08 135.62

101.57 23.24 72.25 16 3 47 2479.9 -27.05 93.43

59.87 25.30 85.31 17 58 20 1902.8 -34.18 50.64

112.49 19.23 59.61 14 4 16 2678.1 -20.37 105.55

HID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 8159.4 6Gl_ 476.9 SG3 2786.0 ST 1996.9 SR 403.4 $8 1823.4

RRT .3364 RRF .3179 RTF .9901 CRT ._598 CRS -.7931 CST -.9294

SG8 8173.4 R23 -.0196 R13 .9901 LSA 2556.3 HSA 500.2 SSA 31.1

SGI 8161.0 SG2 448.7 THA 1.14 EL1 2034.2 EL2 111.1 ALF 11.01

LAUNCH OATE NOV 18 1964 FLIGHT TIME 334.00 ARRIVAL DATE OCT 18 1965

NEL1OCENTRIC CONIC

RL 147.92 LAL .00

RP 215.O5 LAP -1.40

RC 290.105 GL 22.11

PLANI[TOCENTRIC CONIC

C3 9.188 VHL 3.031

LNCH AZIATN LNCH TIM(

80.31 11 27 29

99.69 14 5 14

100.00 14 27 40

100.00 16 47 43

110.OO 17 26 41

110.00 16 6 12

DIFFERENTIAL C.CRRECTIONS

TOE .9484 TRA 1.4590 TC-12.5363 8AU 1.5400

ROE .2122 RRA .1220 RC3 .0841 FAU .47570

FOE 2.0025 FRA 8.8368 FC-44.8209 8SR ZDSS9

60( .9699 8RA 1.4841 BC3|2,5384 FSP 9304

DISTANCE 742.253

LOL 53.68 VL 32.900 GAL -1.67 AZL 88.01HCA

LOP 278.25 vP 22.853 GAP -8.18 AZP 91.42 TAL

GP -1.44 ZAL 101.13 ZAP 64.83 (TS 176.57 ZAE

EARTH TO MARS

224.60 SMA 186.$8 ECC .20834 INC 1.9878 Vl 30.121

350.29 TAp 214.88 RCA 147.55 AP0"225.22 V2 25.535

94.52 ETE 178.94 ZAC 82.74 ETC 257.95 CLP 64.62

DLA 29.60 RAL 186.67 RAD 6367.3 VEL 11.427 PTH 1.98 VHp 3.149 DpA 6.96 RAP 164.32 ECC 1.1512

L-I TIN( |NJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3621.89 -24.52 141.33 26.90 72.51 12 27 51 3021.9 -28.68 133.20

$112.88 -24.51 103.90 23.90 72.50 14 57 7 2512.9 -26.67 95.78

3041.21 -25.83 99.01 24._3 74.40 15 18 21 2441.2 -27.72 90.72

3186.79 -23.21 107.59 23.42 70.61 14 40 32 2668.6 -25.64 99.63

2482.87 -34.00 58.33 25.94 96.22 18 _ 4 1882.9 -34.15 49.09

3299.90 -15.70 113.72 19.70 59.24 14 I 12 2699.9 -19.66 106.85

HID-SOURS( ExECuTION ACCURACY oRBIT OETERNINATION ACCURACY

SGT 8429.7 _ 482.7 _k_3 2697.1 ST 2039.8 SR 408.9 SS 1808.7

flflT .3113 flRI r .2934 RTF .9904 CRT .9509 CRS -.7749 CST -.9501

SG8 8443.5 R23 -.0167 R13 .9904 LSA 2581.1NSA 503.0 SSA 31.3

$411 8431.LK2 458.S THA 1.02 EL1 2076.7 EL2 124.2 ALF 10.83

LAUNCH DATE NOV 16 1964 FLIGHT TIME 336.00 ARRIVAL DATE OCT 18 1985

HELIOCENTRIC CONIC

RL 147.92 LAL ,00

RP 214.72 LAP -|.42

RC 291.272 GL 21.98

PLANETOCENTRIC CONIC

C3 9.239 VHL 3.040

LNCH AZMTH LNCH TIME

81,88 11 42 30

98.12 13 35 58

100.00 14 57 41

100.00 13 23 28

110.00 17 34 40

110.00 13 2 58

DIFFERENTIAL CoRRECTIONS

TOE .9262 TRA 1.§561 TC-12.9101 6AU 1.S946

ROE .2149 RRA .1222 RC3 .0880 FAU .46324

FOE 1.7642 FRA 6.7§93 FC-43.4079 B_MP 30486

6DE .9508 8RA 1.5609 OC312.9104 FSP 8944

DISTANCE 746.435 EARTH TO MARS

LOL 53.68 VL 52.902 GAL -1.74 AZL 88,02 HCA 225.77 SMA 188.43 ECC .20870 INC 1.9820 VI 30.121

LOP 279.45 VP 22.8g7 GAP -8.33 AZP 91.38 TAL 349.88 TAp 215.65 RCA 147.52 kPO 225.34 V2 25.572

GP -1.40 ZAL 101.89 ZAP 63.14 (T6 178.56 ZA£ 92.76 ETE 178.94 ZAC 82.72 ETC 258.00 CLP 63.13

DLA 29.57 RAL 167.39 RAD 6567.3 VEL 11.429 PTH 1.98 VHP 3.194 DpA 7.12 RAP 164.04 ECC 1.1520

L-1 TIME lNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

3584.05 -24.'15 138.40 24.$8 72.77 12 42 14 2964.0 -26.28 130.29

3152.85 -24.14 106.74 24.58 72.75 14 48 31 2552.8 -26_27 98.63

2955.16 -27.28 93.02 25.50 77.24 15 46 56 2355.2 -28.75 84.53

$256.97 -21.10 113.29 23.41 68.32 14 17 45 2657.0 -23.88 105.57

2463.35 -34.08 56.81 26.59 87.11 16 15 44 1863.3 --34.10 47.56

3321.55 -14.94 114.94 20.20 58.69 13 58 20 2721.5 -18.95 408.12

MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 8716.1 S_ 486.5 SG3 2622_3 ST 2030.5 SR 412.7 SS 15S4.3

RRT .2798 RRF .259§ RTF .9908 CRT .9389 CRS -.7379 CST -.9229

SG8 6729.6 R23 -.0193 R13 .9908 LSA 2525.9 HSA 515.9 SSA 31.5

S_ 8717.1 SG2 467.0 THA .90 ELI 2067.3 EL2 139._ ALF 10.86

LAUNCH OATE NOV 16 1964 FLIGHT TIME 338.00 ARRIVAL DATE OCT 20 1965

DISTANCE 750.623 EARTH TO MARS

32.905 GAL -1.62 AZL 88.02 HCA 226.95 _A 186.48 ECC .20909 INC 1.9764 vl 30.121

349.47 TAp 216.41RCA 147.49 APO 225.47 V2 25.608

91.04 ETE 178.93 ZAC 62.71 (TC 258.03 CLP 61.68

HELICK_ENTRIC C._NIC

RL 147.92 LAL .00 LOL. 53.68 VL

RP 214.40 LAP -1.44 LOP 280.61 VP 22.942 GAP -8.49 AZP 91.36 TAt.

RC 292.426 GL 21.84 GP -1.35 ZAL 102.67 ZAP 61.69 ETS 178.55 ZAE

PLANI[TOCENTRIC CONIC

C3 9.296 VHL 3.049 DLA 28.92 RAL 168.13 RAO 6567.3 VEL 11.432 PTH 1.98 VHP 3.240 DpA 7.27 RAP 163.8_ (CC 1.1530

LNCH AZIATH LNCH TIME L-I TIME INJ LAT INJ°LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN IN_ Z LAT INJ 2 LONG

83.87 12 I 25 3533.93 -23.77 134.57 25.29 73.03 13 0 19 2933.9 -25.87 126.48

96.13 13 42 58 3205.34 -23.76 110.48 25.28 73.01 14 36 24 2603.3 -26.86 102.40

100.00 15 17 33 2901.59 -28.01 89.22 26.45 79.11 16 5 54 2301.6 -29.23 80.66

100.00 13 9 52 3312.92 -19.66 116.81 23.68 67.01 14 4 45 2712.9 -22.60 109.25

110.00 17 43 40 2444.06 -34.13 55.31 27.26 88.00 18 24 24 1844.1 -94.03 46.06

110.00 12 59 54 $343.21 -14.18 116.16 20.73 58.56 13 55 37 2743.2 -18.23 109.39

OIFF(flENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .9045 TRA 1.6591 TC-13.2507 BAU 1.6488 SGT 8992.4 SGR 481..0 SG3 2544._ ST 2022.4 SR 417.0 SS _1471.S

RDE .2179 RRA .1225 RC3 .1075 FAU .44969 RRT .249_ RRF .2280 RTF .g912 CRT .9247 CRS -.6979 CST -.9159

FD( 1.5480 FRA 8.6935 FC-41.8814 OSP 31310 S_ goos.8 R23 -.0210 R13 .9glz _SA 2479.8 MSA 526.4 SSA 31.6

908 .9304 BRA 1.6637 BC313.2511 FSP 6618 SG1 8g93.3 S_2 475.4 THA .78 EL1 205g.1 EL2 155.g ALF 10.86
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 214.08 LAP -1.47

RC 293.566 GL 21.70

PLANETOCENTRIC CONIC

C_ 9.359 VHL 3.059

LNCN AZMTH LNCH TIME

87.06 12 30 42

92.94 13 19 46

100.00 15 34 15

100.00 12 58 54

110.00 17 $2 40

110.00 12 $6 59

FLIGHT TIME 340.00 ARRIVAL DATE OCT 22 1968

DISTANCE 754.816 EARTH TO MARS

LOL $3.68 VL 32.908 GAL -1.89 AZL 88.03 HCA 228.18 _A 186.53 ECC .20980 INC 1.9710 Vl 30.121

LOP 281.79 VP 22.986 GAP -8.64 AZF 91.32 TAL 349.03 TAp 217.16 RCA 147.45 Apo 225.60V2 25.644

GP -1.31ZAL 103.48 ZAp 60.28 ET$ 178.54 ZAE 89.35 ETE 178.93 ZAC 82.71ETC 258.06 CLP 60.27

Obk 28.46 RAL 168.90 RAD 6567.3 VEL 11.435 PTH 1.98 VHP 3.288 DPA 7.40 RAP 163.61 ECC 1.1540

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN |NJ TIME P* CST TIN INJ Z LAT INJ 2 LONG

3450.47 -23.38 128.32 26.02 73.30 13 26 12 2850.5 -26.44 120.25

3291.45 -23.37 116.67 26.02 73.28 14 14 38 2691.S -25.44 108.60

2658.26 -28.$3 86.10 27.34 80.87 16 21 53 2258.3 -29.52 77.44

3368.91 -18.41 119.66 24,05 66.02 13 54 53 2758.9 -21.49 112.22

2424.98 -34.17 53.82 27.95 88.68 18 33 S 1825.0 -33.94 44.$8

3364.94 -13.40 117.36 21,30 58.26 13 53 4 2764.9 -17.50 110.65

DIFFERENTIAL CORRECTIONS

TDE .8806 TRA 1.7677 TC-13.$630 8AU 1.6971

ROE .2211RRA .1229 RC3 .1282 FAU .43575

FOE 1.3482 FRA 6.6336 FC-40,3076 BSP 32151

BD( .9081BRA 1.7720 8C313.5636 FSP 8311

MID-COURSE ExEGUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9261.0 SGR 498.1 SG3 2465.5 ST 2014.7 SR 421.4 SS 1417.4

RRT .2216 RRF .1986 RTF .9916 CRT .9082 CRS -.6548 CST -.9091

SG8 9274.3 R23 -.0223 R13 .9915 LSA 2439.6 NSA 540.6 SSA 31.7

SGI 9261.7 SG2 483.8 THA .68 EL1 2051.0 EL2 173.2 ALF 10.83

LAUNCH DATE NOV 16 1964 FLIGHT TIME 342.00 ARRIVAL DATE OCT 24 1966

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 213.77 LAP -1.49

RC 294.693 GL 21.56

PLAN[TOCENTRIC CONIC

CS 9.430 VHL 3.071DLA

LNCH AZNTH LNCM TIN( L-I TIME INJ LAT

90.00 13 36 45 3247.69 -25.41

90.00 12 19 57 3497.17 -20.56

100.00 15 49 16 2620.39 -28.92

100.00 12 SO 6 3399.69 -17.26

110.00 18 1 40 2406.08 -34.18

110.00 12 34 12 3366.77 -12.62

DIFFERENTIAL COIMECTIONS

TOE .8540 TRA !.6811 TC-13.8446 8AU 1.7454

RO( .2244 RRA .1234 tiC3 .1481 FAU .42137

FOE 1.1588 FRA 6.5792 FC-38.6880 8_P 33006

HOE .8830 BRA 1.8852 8C313.8454 FSP 8025

DISTANCE 759.016 EARTH TO MARS

LOL 53.68 VL 32.9tl GAL -1.97 A2L 88.03 HCA 229.31 SNA 186.58 ECC .20994 INC 1.9669 vl 30.121

LOP 282.97 VP 23.029 GAP -8.79 AZP 91.28 TAL 346.59 TAp 217.90 RCA 147.41 APO 225.75 V2 25.679

GP -1.27 ZAL 104.32 ZAP 58.91 ETS 178.52 ZAE 87.71 ETE 178.94 ZAC 82.71 ETC 258.09 CLP 58.90

27.98 RAL 169.68 RAD 6567.3 VEL 11.438 PTH 1.98 VHP 3.338 DpA 7.51"RAP 163.46 £CC 1.1552

|NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

114.D7 27.48 77.06 14 30 53 2647.7 -26.94 106.73

130.73 25.93 70.09 13 18 14 289_.2 -23.09 122.97

83.35 Z8.21 82.07 16 36 18 Z220.4 -29.71 74.64

122.14 24.50 65.21 13 46 45 _799.7 -20.46 114.81

52.34 28.65 69.76 18 41 46 1806.1 -33.84 43.11

118.57 21.90 57.96 13 50 39 2786.8 o16.76 111.91

MID-COURSE ExECuTION ACCuRACT ORBIT DETERMINATION ACCURACY

SGT 9520.0 SGR 501.6 963 2385.6 ST 2008.4 SIR 426.0 $8 1370.2

RRT .1949 RIW .1711RTF .9916 CRT .8880 CRS -.6076 CST -.9021

SGB 9535.2 R23 -.0231RI3 .9916 LSA 2403.8 MSA 553.S SSA 31.7

SG1 9520.5 $62 492.0 THA _59 ELI 2048.2 ELZ 191.7 ALF 10.78

LAUNCH DATE NOV 16 1964 FLIGHT TIME 344.00 ARRIVAL DATE OCT 26 1965

DISTANCE 766.220 EARTH TO MARS

55.68 VL 32.914 GAL -2.06 AZL 88.04 HCA 230.50 8NA 186.64 ECC .2104| |NC 1.9809 vl S0.121

HELIOCENTRIC CONIC

RL 147.92 LAL .00 LOL

RP 215.46 LAp -1.51 LOP 264.16 VP 23.073 GAP 348.12 TAP 216.6"2 RCA 147.37 APO 225.81 V2 25.714

RC 295.805 GL 21.41GP -1.23 ZAL 105.18 ZAp 86.10 ETE 178.94 ZAC- 82.73 ETC 258.11CLP 57.57

PLANETOCENTRIC CONIC

C3 g.507 VHL 3.085 DLA 27.49 RAL 170,48 RAD 6567.3 VEL 11.441PTH 1.98 VHP 3.390 DpA 7.61 RAP 163.34 ECC 1.1565

LNCH AZHTH LNCH TIME L-[ TIME INJ LAT IHJ LONG IHJ RT ASC INJ AZNTH INJ TIME iN) C$T TIN INJ 2 LAT INJ 2 LONG

go.o0 14 1 42 3176.01 -26.38 109.20 28.57 79.3t 14 54 40 2578.0 -27.59 100.74

90.00 12 1 22 3570.06 -18.80 135.35 26.20 66.43 &3 0 93 2970.1 -21.57 127.77

100.00 16 3 17 2786.06 -29.21 80.84 29.06 _3.36 16 49 43 2186.1 -29.82 72.09

100.00 12 42 28 3437.25 -16.17 124.40 25.00 64.51 53 38 46 2837.3 -19.47 117.16

110.00 18 10 41 2387.$5 -34.18 50.88 29.37 90.62 18 50 29 1787.3 -33.71 41.66

110.00 12 Sl 33 3408.72 -11.82 119.77 22.53 57.69 13 48 22 2808.7 -16.00 113.16

DIFFERENTIAL CORRECTIONS ORBIT O(TERNINATION ACCURACY

TOE .8242 TRA 1.9993 TC-14.0992 8AU 1.7922 ST 1898.1 9R _430.7 88 1329.1

RDE .2280 RRA .1239 RC3 .1670 FAU .40695 CRT .8667 C_S -.3571C$T -.8955

FDE .9806 FRA 6.5238 FC-37.0563 8SP 33859 LSA 2371,3 NSA 566.1 SSA 31.7

HOE .8552 BRA 2.0032 6C314.1001FSP 7750 ELI 2033.0 EL2 211.2 ALF 10.70

-8.93 AZP 91.25 TAL

57.57 ET3 178.51 ZAE

MID-COURSE EXECUTION ACCURACY

SGT 9771.5 SGR 507.4 SG3 2305.9

RRT .1696 RRF .1452 RTF .992D

SG8 9784.7 R25 -.0238 R13 .9920

SG1 9771.9 SG2 500.0 TMA .51

LAUNCH DATE NOV 16 1964 FLIGHT TINS 346.00

HELIOCENTRIC CONIC DISTANCE 767.450

RL 147.92 LAb .00 LOL 53.66 VL 32.918 GAL -2.14 AZL 88.04 HCA

RP 213.16 LAp -1.53 LOP 285.35 VP 23.116 GAP -9.08 AZP 91.21 TAL

RC 296.g04 GL 21_26 GP -1.19 ZAL 106.06 ZAP 56.28 ET8 178.50 ZAE

PLANETOCENTRIC CONIC "

AI_tlV_L DATE OCT 28 1965

EARTH TO MARS

25t.69 SNA 186.70 E_CC .21090 INC 1.9561 vl 30.121

347.65 TAp 219.34 RCA 147.32 APO 226.07 V2 25.748

84.53 ETE 178.94 ZAC 82.74 ETC 258.12 CLP 56.27

C3 9.$93 VHL 3.097 OLA 26.98 RAL 171.29 RAO 6567.3 VEL 11.445 PTH 1.99 VHP 3.443 DPA 7.68 RAP 163.26 ECC 1.1579

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ I.(_46 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 21 6 3126.34 -26.98 105.53 29.56 81.05 15 13 12 2526.3 -27.94 _7.00

90.00 11 48 28 3625,26 -17.39 138.78 28.65 67.29 12 48 53 3025.3 -20.31 151.33

100.00 16 16 32 2754.21 -29.44 78.50 29.91 84.57 17 2 27 2154.2 -29.68 69.73

100.00 12 35 43 3472.63 -15.13 126.5_ 25.56 63.91 13 33 35 2872.6 -18.51 119.35

110.00 18 19 43 2568.77 -34.i5 49.43 30.10 91.46 16 59 12 1768,8 -33.57 40.23

110.00 12 49 1 3430.82 -11.01 120.97 23.19 57.43 13 46 12 2830.8 -15.23 114.41

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERWlNATION ACCURACY

TOE .7915 TRA 2.1223 TC-14.3272 BAU 1.8378 SGT10016.0 ST_ 513.3 3G3 2226.5 97 1890.3 SR 435.5 86 1293.5

ROE .2317 RRA .1245 RC3 .1849 FAU .39253 RRT .1458 flRF .1208 RTF .9922 CRT a8410 CmS -.5025 CST -*6088

FOE .8091FRA 6.4888 FC-35.4241 8_P 34698 86810028,1 R23 *.0245 R13 .gg22 LSA 2542.5 MSA 579.6 $SA 31.8

BDE .8247 8RA 2.1260 BC314,3284 FSP 7481 $6110016.3 8GZ 507.8 THA .45 EL1 2024.2 EL2 231.7 ALF 10.57
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LA_JNCH DATE NOV 16 1964 FLIGHT TIME 348.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CO_IC DISTANCE 771.645 EARTH TO MARS

RL 147.92 LAL .00 LOL 53.68 VL 32.921GAL -2.23 AZL 88.05 HCA 232.89 8MA ]86.75 ECC .21143 iNC 1.9514 vl 30.121

RP 212.87 LAP -1.56 LOP 286.55 VP 23.158 GAP -9.22 AZp 91.18 TAL 347.15 TAp 220.04 RCA 147.27 APO 226.25 V2 25.782

RC 297.989 GL 21.09 GP -1.16 ZAL 106.96 ZAp 55.03 ITS 1t8.49 ZAE 82.99 ETE 178.95 ZAC 82.77 ETC 258.13 DLP 55.02

PLANETOCENTRIC CONIC

C3 9.687 VHL 3.112 DLA 26.46 RAL 172.12 RAD 6_67.3 VEL 11.449 pTM 1.99 VHp 3.499 DpA 7.74 RAp 163.22 ECC 1.1594

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 38 2 3082.79 -27.40 102.42 30.51 82.56 15 29 25 2482.8 -28.15 93.83

90.00 11 38 9 3672.65 -16.12 141.68 27.14 66.40 12 39 21 3072.7 -19.17 134.34

100.00 16 29 16 2724.23 -29.61 76.29 30.77 85.72 17 14 40 2124.2 -29.89 67.50

100.00 12 29 36 3506.45 -14.10 128.50 26.16 63.37 13 28 3 2906.5 -17.57 121.42

110.00 18 28 45 2330.35 -34.11 47.99 30.86 92.33 19 7 56 1750.3 -33.41 38.82

110.00 12 46 36 3453.09 -10.19 122.18 23.88 57.19 13 44 9 2853.1 -14.45 115.66

DIFFERENTIAL CORRECTIONS MID-DOUR cur ExECUTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7542 TRA 2.2490 TC-14.5303 BAU 1.8820 SGT10233.0 SGR 519.4 SG3 2148.2 ST 1981.4 SR 440.4 88 1262.6

ROE .2355 RRA .12§0 RC3 .2017 FAU .37834 RRT .1229 RRF .0975 RTF .9924 CRT .8113 CRS -.4440 CST -.8826

FOE .6441FRA 6.4108 FC-33.8118 BSP 35303 SG810266.1 R23 -.0250 R13 .9924 LSA 2315.4 MSA 593.1/58A 31.4

8DE .7901BRA 2.2525 6C314.§317 FSP 7214 S6110253.2 $G2 515.5 THA .36 EL1 2013.9 EL2 253.3 ALF 10.39

LAUNCH DATE NOV 16 1964 FLIGHT TIME 350.00 ARRIVAL DATE NO_ 1 1965

HELIOCENTRIC CONIC DISTANCE 775.865 EARTH TO MARS

RL 147.92 LAL .00 LO_. 53.68 VL 32.925 GAL -2.32 AZL 88.05 MCA 234.09 SMA 186.82 ECC .21199 INC 1.9468 vl 50.121

RP 212.57 LAp -1.58 LOi_ 287.75 VP 23.201 GAP -9.36 AZP 91.14 TAL 346.65 TAp 220.73 RCA 147.22 APO 226.43 V2 25.815

RC 299.061GL 20.93 GF -1.12 ZAL 107.89 ZAP 53.81ETS 178.48 ZAIE 81.50 ETE 178.95 ZAC 82.80 ETC 258.14 CLP 53".80

PLANETOCENTRIC CO141C

C3 9.790 VHL 3.129 OLA 23.92 RAL 172.96 RAD 6567.4 VEL 11.453 PTH 1.99 VHP 3.556 OpA 7.78 RAp 163.21ECC 1.1611

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ LC_IG INJ RT ASC INJ AZNTH IH_ TIME PO CST TIM [NJ 2 LAT ]NJ 2 LONG

90.00 14 53 31 3044.08 -27.71 99.63 31.44 83.93 15 44 15 2444.1 -28.26 91.00

90.00 11 29 24 3715.34 -14.93 144.27 27.72 65.66 12 31 19 3115.5 -18.09 157.02

100.00 16 41 35 2695.71 -29.74 74.18 31.62 86.83 17 26 30 2095.7 -29.85 65.38

100.00 12 24 1 3539.14 -13.10 130.40 26.81 62.89 13 23 1 2939.1 -16.63 123.39

110.00 18 37 48 2332.07 -34.05 46.56 31.62 93.17 19 16 40 1732.1 -33.24 37.42

110.00 12 44 17 3475.55 -9.36 123.39 24.60 56.97 13 42 13 2875.5 -13.65 116.91

DIFFERENTIAL C(JRECTIONS NID-COUR_IE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .T130 TRA 2.3795 TC-14.7087 BAU 1.9234 SGTI0483.1 SGR 523.6 SG3 2070.5 ST 1973.1 8R 445.3 $S 1236.0

ROE .239§ RRA .1235 RC3 .2176 FAU .36434 RRT .1011RRF .0751RTF .9925 CRT .7773 CRS -.3818 CST -.8768

FOE .4645 FRA 6.3477 FC-32.2183 B_MP 36291 S6810496.3 R23 -.02§6 R13 .9925 LSA 2291.2 MSA 606.9 SSA 31.2

801E .7521 BRA 2.3828 BC314.7103 F SP 6936 SG110483.3 862 322.9 THA .29 EL1 2003.8 EL2 275.8 ALE 10.14

LAUNCH DATE NOV 15 1954 FLIGHT TIME }'52.00 ARRIVAL DATE NOV 3 1965

HELIOCENTRIC CONIC O1STANCE 780.087 EARTH TO MARS

RL 147,92 LAL .00 LOL 53.68 VL 32.929 GAL -2.42 AZL 88.06 HCA 235.29 SMk 186.89 [CC .21258 INC 1.9423 vt 30.121

RP 212.29 LAP -1.60 LOP 288.95 VP 23,242 GAp -9.50 AZP 91.11TAL 346.13 TAp 221.41RCA 147.16 APO 226.62 V2 25.847

RC 500.1_0 GL 20.75 GP -1.09 ZAL 108.84 ZAp 52.63 ITS 178.47 ZAE 80.03 ETE 178.96 ZAC 82.83 ETC 258.14 CLP 52.62

PLANETOCEN_RIC CONIC

C3 9.903 VHL 3.14_ DLA 25.37 RAL 173.82 RAD 6567.4 VEL 11.458 PTH 1.99 VHp 3.615 DPA 7.80 RAp 163.25 ECC 1.1630

LNCH AZNTH LNCH TIME L-I TIME ]NJ LAT INJ L_)NG INJ RT ASC INJ AZMTH INJ TIME PO CS_ TIM |NJ 2 LAT INJ Z LONG

90.00 15 8 3 3008.62 -27.94 97.06 32.36 85.20 15 58 11 2408.6 -28.31 _8.41

90.00 11 21 44 3755.52 -13.80 146.66 28.3_ 65.02 12 24 19 3155.5 -17.0§ 139.49

100.00 16 53 35 2668.36 -29.82 72.15 32.49 87.89 17 38 3 2068.4 -29.80 63.35

100.00 12 18 52 3571.02 -12.10 132.25 27.49 62.46 13 18 23 2971.0 -15.70 125,30

110.00 18 46 52 2313.91 -33.98 45.15 32.41 94.00 19 25 26 1713.9 -33.05 36.04

110.00 12 42 4 3498.24 -8.52 124.60 25.35 56.77 13 40 22 2898.2 -12.83 118.16

01FFERENT|AL CORRECTIO4NS MID-COURSE EXECUTION ACCURACY ORBIT 0[TERNINATION ACCURACY

TOE .6858 TRA 2.5329 TC-14.7936 BAU 1.9587 SGT10691.0 SGR 5_2.4 SG_ 1988.7 ST 1995.4 SR 450.6 88 1229.2

ROE .2439 RRA .1262 RC3 .2333 FAU .34787 RRT .0852 RRF .0610 RTF .9925 CRT :7452 CRS -.3398 CST -.8791

FOE .3873 FRA 6.3346 FC-30.4128 BSP 37481 SG810704.2 R23 -.0239 R13 .9925 LSA 2306.6 NSA 611.9 SSA 31.1

BOE .7279 BRA 2.5361 6C314.7954 FSP 6805 S6110891.0 SG2 530.4 THA .24 EL1 2024.1 EL2 296.3 ALF 9.76

LAUNCH OATE NOV 16 1964 FLIGHT TINE 354.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CONIC DISTANCE 784.320

RL 147.92 LAL .00 LOL 53.68 VL 32.933 GAL -2.52 AZL 88.06 HCA 236.49

RP 212.01 LAP -1.62 LOP 290.15 VP 23.283 GAP -9.63 AZp 91.07 TAL 345.59

RC 301.167 GL 20.57 GP -1.06 ZAL 109.81 ZAP 51.48 ETS 178.45 ZAE 78.60

PLANET_ENTRIC CONIC

C3 10.025 VHL 3.166 OLA 24.80 RAL 174.69 RAD 6567.4 VEL 11.464 PTH 1.99 VHP

LNCH "AZMTH LNCH TIME L-; TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH ]NJ TIME

90.00 13 21 49 2975.69 -28.10 94.66 33.28 86.39 16 11 25

90.00 11 14 53 3793.34 -12.70 148.89 29.02 64.48 12 18 6

100.00 12 5 17 2642.08 -29.87 70.20 33.36 88_92 17 49 19

100.00 12 14 5 3602.18 -11.11 134.03 28.21 62.07 13 14 7

110.00 18 55 55 2293.93 -33.88 43.76 33.21 94.82 19 34 11

110.00 12 39 57 3521.08 -7.67 125.82 26.1-3 56.59 13 38 38

DIFFERENTIAL CC_RECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6198 TRA 2.6543 TC-14.9878 BAU Z.0090 SGT10924.1 $GR 538.0 $G3 1919.1

ROE .2481RRA .1264 RC3 .2464 FAU .33697 RRT .0608 RRF .0338 RTF .9927

FOE .1906 FRA 6.2182 FC-29.1010 BSP 37812 SG810937.4 R23 -.0266 R13 .9927

BDE .6676 BRA 2.6575 8C314.9898 FSP 6452 SG110924.2 SG2 537.0 THA .17

EARTH TO MARS

S.MA 186.96 ECC .21320 INC 1.9380 vl 30.121

TAp 222,08 RCA 147.10 APO 226.82 V2 25.879

ETE 178.97 ZAC 82;87 ETC 258.13 CLP 51.47

3.675 DpA 7.81 RAp 163.$1 ECC 1.1650

PO CST TIN INJ 2 LAT INJ 2 LONG

2373.7 -28.31 86.00

3193.3 -16.03 141.80

2042.1 -29.71 61.40

3002.2 -14.76 127.14

1693.9 -32.84 34.67

2921.1 -12.01 119.41

C_OIT DETERMINATION ACCURACY

ST 1964.5 SR 455.3 SS 1198.8

CRT .6987 CR8 -.2521CST -.8694

LSA 2258.9 MSA 632.5 SSA _0.6

ELI 1990.5 EL2 322.8 ALF 9.41
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 16 19G4 FLIGHT TIME 356.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC OI$TANC( 788.554 EARTH TO MARS

RL 147.92 LAL .O0 LOt. 53.68 VL 32.937 GAL -2.62 AZL $8.07 HCA 237.70 SNA 187.03 ECC .21388 INC 1.9338 vl $0.121

RP 211.73 LAP -1.63 LOP 291.36 VP 23.324 GAp -9.77 kip 91.03 TAL 345.04 TAP 222.74 RCA 147.04 APO 227.03 vZ 2S.gll

RC S02.208 GL 20.39 GP -1.03 ZAL 110.79 ZAP 50.36 (T$ 178.44 ZAE 77.20 ETE 178.98 ZAC 82.92 ETC 258.12 CLP 50.35

PLANETOCENTRIC CONIC

CS 10.159 VML 3.187 OLA 24.22 RAL 175.57 RAO 8567.4 VEL 11.469 PTH 1.99 VHP 3.737 DpA 7.80 RAp 163.41 ECC 1.1672

LNCN AZMTM LNCM TIME L-I T|H( INJ LAT

gO.D0 15 35 4 E94A.S9 -28.22

90.00 11 8 39 3829.70 -11.82

100.00 17 16 47 2618.83 -29689

100.00 12 8 37 3832.89 -10.13

110.00 19 4 59 E978.11 -33.77

110.00 12 37 54 3544.17 -8.80

DIFFERENTIAL CCRRECT|ONS

TDE .3676 TRA 2.7991 TC-15.0891BAU Z.0484

ROE .2327 RRA .1968 RC8 .25R3 FAU .32374

FD( .0543 FRA 6.1515 FC-27.$924 BSP 38548

ROE .6913 BRA 2.6020 BC315.0913 FS@ 8211

LAUtACH DATE NOV 16 1_4

HELIOCENTRIC C_NIC

RL 147.92 LAL .00 LOL 53.98 VL 32.941 GAL

RP 211.47 LAP -1.85 LOP 292.S7 VII 23.$84 GAP

RC 303.828 64. 20.19 GAP -1.00 ZAL 111.80 ZAP

PLAN(TOCENTRIC CONIC

CS 10.301 VHL 3.210

LNCH AZNTH LNCH Title

90.00 18 47 54

R0.00 11 E 56

100.110 17 29 6

100.00 19 5 25

110.00 10 14 3

110.00 12 35 57

DIFFERENTIAL C_RRECT|GN9

TOE .S10e TRA Z.9479 TC-15.1851 BAU 2.0889

ROE *E§75 RRA .1272 Re3 .2713 FAU .3|074

FOE -.0779 FRA 6.0805 FC-29.1142 OWl 39259

BO( .5711 BRA 2.9504 BC$15.1975 Flip 5276

INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

92.39 34.20 87.$2 16 24 9 2344.6 -28.26 83.73

151.02 29.74 64.00 12 12 28 32E9.7 -13.02 144.00

68.31 34.25 89.91 18 0 24 2016.6 -29.58 59.52

135.78 28.96 61.73 13 lO 10 3032.9 -13.83 128.95

42.38 34.03 95.63 19 42 57 1678.1 -32.62 33.33

127.04 26.94 56.42 13 36 58 2944.2 -11.17 120.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6111135.3 SGR 544.3 SG3 1845.8 ST 1965.9 SR 460.5 SS 1187.3

RRT .0418 RRF .0145 RTF .99E8 CRT .6477 CRS -.1858 CST -.8679

S681|148.6 R_ -.0271 R13 .9928 LSA 2251.8 MSA 644.1SSA 30.3

8Gl11135.3 SG2 543.8 THA .12 EL1 1989.1 EL2 346.7 ALF 8.90

FLIGHT T|H( 358.00 ARRIVAL DATE NOV 9 1965

DISTANCE ?92.792

-2.72 AZL 29.07 HCA

-9.90 AZP 91.00 TAL

41.28 (TS 178.43 ZN[

EARTH TO MARS

238.91 SNA 187.11 ECC .21434 INC 1.9296 vl 30.121

344.47 TAP 223.38 RCA 146.96 APO 227.25 V2 25.941

75.63 (TE 178.99 ZAC 82.98 ETC 258.10 CLp 49.27

DLA 23.63 RAL 178.48 RAO 9587.4 VI[L 11.478 PTH 1.99 VHP 3.801DpA 7.77 RAp 163.54 (CC 1.1695

L-| TIN( INJ LAT IHJ LONG INJ RT ASC INJ AZNTH |NJ T14qE PO CST TIM INJ 2 LAT INJ 2 LONG

2t)15.60 -28.Lffl 90.23 35.15 88.60 16 36 29 2315.0 -28.18 81.57

3864.94 -10.38 153.07 30.50 63.57 12 7 20 3264.9 -14.03 146.10

2591.93 -_i.88 88.47 35.14 90.88 18 11 18 1991.9 -29.44 57.69

8895.24 -9.15 137.50 211.75 61.42 13 6 28 3063.2 -12.89 130.71

22110.44 -33.84 41.01 34.91 96.43 19 51 44 1660.4 -32.39 32.00

5897.50 -§.92 12R.27 27.78 58.27 13 35 24 2967.5 -10.31 121.94

N|O-COUflSE EXI[CUTION ACCURACY ORBZT DETERMINATION ACCURACY

$GT11338.4 8GR SSO.4 SG3 1773.6 ST 1971.0 SR 465.6 SS 1179.7

RflT .OeASRRF -.0042 RTF .9928 CflT .5944 CR8 -.1183 CST -.8678

S¢d811352.8 R23 -.0278 R13 .9928 LSA 2250.2 MSA 654.9 SSA 29.9

I6111538.4 Sr_ S50.3 THA .07 EL1 1991.0 ELI 370.7 ALF 8.28

LAUNCH DATE NOV 16 1984

HELIOCENTRIC C(_IC

RL 147.92 LAL .DO

RP 211.20 LAP -1.67

RC $04.242 GL 19.99

PLANETOCENTRIC CONIC

C3 10.4S7 VHL 3.234

LNCH AZMTH LNCH TIME

90.00 16 O 22

90.00 10 57 38

100.00 17 39 14

100.00 12 1 27

110.00 19 23 7

110.00 12 34 4

FLIGHT TIHE 360.00 ARRIVAL DATE NOV 11 1965

DISTANCE 797.033 EARTH TO MARS

LOL 53.68 VL 32.946 GAL -2.83 AZL 88.07 HCA 240.12 SNA 187.18 ECC ,21526 INC 1.9256 Vl 30.121

LOP 295.79 VF 23.A04 GAP -10.04 AZP 90.96 TAL 343.89 TAp 224.02 RCA 146.89 APO 227.48 V2 25.971

GP -.97 ZAL 112.82 ZAP 48.23 (TS 178.42 ZAE 74.50 ET( 179.00 ZAC 63.03 ETC 258.08 CLP 48.22

OLA 23.02 RAL 177.36 RAO 8567.4 VEL 11.482 PTH 2.00 VHP 3.866 DPA 7.74 RAp 163.70 ECC 1.1721

L-| TIM( INJ LAT |NJ LONG INJ RT ASC ZNJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2886.68 -28.31 88.16 36.07 89.64 16 48 29 2286.7 -28.07 79.50

3699.30 -9.51 155.05 31.30 63.20 12 2 37 3299.3 -13.03 148.14

2567.91 -29.84 64.69 36.05 91.82 18 22 2 1967.9 -29.27 55.93

3693.31 -8.16 139.19 30.57 61.14 13 3 O 3093.3 -II.RS 132.45

2242.93 -33.50 39.66 35.71 97.22 20 0 30 1642.9 -32.14 30.70

3591.08 -5.03 129.52 98.65 56.14 13 33 SS 2991.1 -9.44 123.20

DIFFERENTIAL CORRECTIONS N|O-COURSEEXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACy

TOE .4499 TRA 3.1010 TC-IS.2192 9AU Z.1281 SGT11539.5 SGR $36.5 $63 1703.7 ST 1982.4 SR 470.8 SS 1175.9

ROE .2624 RRA .1275 RC3 .2823 FAU .29820 RflT .0080 RRF -.0222 RTF .9929 CRT .5366 CRS -.0518 CST -.8695

FOE -.2026 FRA 6.0073 FC-E4.6876 9SIP 39838 S6811552.9 fl23 -.0282 R13 .9929 LSA 2256.6 MSA 664.2 SSA 29.4

DOE .5208 BRA 3.1036 8C315.2218 FS@ 5742 S6111539.5 SGZ §56.3 THA .02 EL1 1999.1 EL2 394.0 ALF 7.56

LAUNCH DATE NOV 16 1964 FLIGHT T[NE 362.00 ARRIVAL OATE NOV 13 1965

HELIOCENTRIC CO_IC DISTANCE 801.278

RL 147.92 LAL .00 LOL 53.68 VL 32.950 GAL -2.94 AZL 88.08 HCA

RP 210._ LAp -1.69 LOP 295.00 VP 23.443 GAP -10.17 AZP 90.92 TAt.

RC 305.247 GL 19.79 GP -.94 ZAL 113.86 ZAP 47.21ET$ 178.41ZAI[

PLANETOCENTRIC CONIC

C3 10.626 VHL 3.260 OLA Z2.40 RAL 179.E? RAO 8587.4 VEL 1|.490 PTH

LNCH AZNTH LNCH T1NE L-I TIM( |NJ LAT |NJ lONG |NJ RT ASC |NJ

SO.DO 16 12 33 2859.45 -28.31 88.17 37.02 90.64 17 0 13

90.00 10 52 41 3933.01 -8.47 156.98 32.13 62.86 11 58 14

100.00 17 50 14 2544.51 -29.78 62.95 36.97 92.73 18 32 38

100.00 11 57 42 3723.19 -7.18 140.86 31.43 60.90 12 59 45

110.00 19 32 10 2225.60 -33.3§ 38.34 38.58 97.89 20 9 15

110.00 12 32 15 3614.85 -4.12 130.78 29.53 56.04 13 32 30

DIFFERENT| AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3862 TRA 3.2597 TC-15.2448 BAU 2.1660 $G711732.2 SCAI 582.6 863 1635.1

RDE .2676 RRA .1277 RC3 .2923 FAU .28584 RRT o.0107 RRF -.0393 RTF .9929

FOE -.3187 FRA 5.9342 FC-23.2893 BSP 40613 S68|1745.7 R23 .0287 R13 -.9929

00( .4699 BRA 3.2622 BC315.2476 FSP 5§20 S6111732.2 SG2 562.6 THA 179.97

EARTH TO MARS

241.34 SNA 187.26 ECC .21602 INC 1.9217 Vl 30.121

343.30 TAp 224.64 RCA 146.61 APO 227.71 V2 26.001

73.19 ETE 179.01 ZAC 83.10 ETC 258.05 CLP 47.20

2.00 VHP 3.932 DPA 7.68 RAP 163.89 ECC 1.1749

AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2259.5 -27.92 77.52

3333.0 -12.04 150.12

1944.5 -29.08 54.21

3123.2 -11.00 134.16

1625.6 -31.88 29.41

3014.9 -8.55 124.48

ORBIT DETERMINATION ACCURACY

ST 2001.6 8R 476.1 SS 1175.8

CRT .4784 CR3 .0119 CST -.8731

LS_ 2272.4 NSA 671.3 SSA 29.0

EL1 2014.9 EL2 416.1 ALF G.74
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUkCH DATE NOV 16 1964 FLIGHT TIM( 564.00 ARRIVAL DATE NOV 15 1955

HELICK_EMTRIC CONIC D1 STANCE 805.526

RL 147.92 LAL .OD LOt. 53.68 VL 32.955 GAL -5.06 AZL 86.08 HCA 242.56 SMA

RP 210.70 LAP -l.TO LOP 296.23 VP 23.481 GAP -10.30 AZP 90.88 TAL 342.69 TAp

RC 306.243 GL lg.57 GP -.92 ZAL 114.92 ZAP 46.22 ETS 176.39 ZAE 71.91ETE

PLAMETOCENTRIC CONIC

C3 10.607 YML 3.267 OLA 21.77 RAL 179.18 RAO 6567.AVEL 11.490 pTH 2.00 VHp

LNCH AZNTH LNCH T;M( L-I TIME IHJ LAT

90.00 16 24 29 2835.'18 -28.29

9Q.OD 10 46 4 5966.19 -7.44

100.00 16 1 S 2521.68 -29.69

100.00 11 54 9 3752.92 -6.19

110.00 19 41 12 2208.47 -33.16

110.00 12 30 31 3638.89 -3.21

DIFFERENTIAL C(:RRECTIONS

TOE .3183 TRA 3.4238 TC-15.2458 8AU 2.2032

ROE .2731 RRA .1276 RC3 .3015 FAU .27375

FOE -.4299 FRA 5.8590 FC-21.9294 8SlP 41257

BID( .4193 BRA 3.4261 8C31§.2488 FSIP 5301

EARTH TO MARS

187.34 ECC .21681 [NC 1.9178 vl 30.121

225.25 RCA 146.72 APO 227.96 V2 26.029

179.02 ZAC 83.17 ETC 258.02 CLp 46.21

4.000 DFA 7.61 RAp 164.12 ECC 1.1779

INJ LONG INJ RT ASC INJ AZNTH ]NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

84.25 37.98 91.60 17 11 42 2233.2 -27.75 75.62

158.87 53.00 62.60 11 $4 10 3566.2 -11.O5 152.05

61.26 37.91 95.62 18 43 7 1921.7 -28.88 52.55

142.51 32.32 60.70 12 56 41 3152.g -10.05 135.85

57.03 37.46 98.75 20 18 1 1608.S -31.61 28.15

132.02 30.47 55.95 13 31 10 3058.g -7.65 125.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT11919.S SGR 588.9 SG3 1568.0 ST 2028.3 SR 481.3 SS 1178.7

RRT -.0299 RRF -.0560 RTF .9928 CRT .4106 CRS .0742 CST -.8780

SG811833.0 RZ3 .0293 R13 -.9928 LSA 2296.9 MSA 676.9 SSA 28.5

$G1119t8.5 $62 568.4 THA 179.93 ELI 2038.3 EL2 436.7 ALF 5.83

LAUNCH DATE NOV 16 1N4 FLIGHT TIME 366.00 ARRIVAL DATE NOV 17 1955

HELIOCENTRIC C_NIC DISTANCE 809.YTT EARTH TO MARS

RL 147.92 LAL .OO LOL 53.68 VL 32.960 GAL -3.18 AZL 88.09 HCA 245.76 _A 187.43 ECC .21765 INC 1.9140 VI 30.121

RP 210.46 LAP -1.72 LOP 297.45 VP 25.519 GAP -10.43 AZP 80.85 TAL 342.06 TAp 225.84 RCA 146.63 APO 228.22 v2 26.057

RC $07.2LP9 r.FL 19.55 GIP -.89 ZAL 115.99 ZAP 45.29 [T9 178.39 ZAE TO.6G ETE 179.04 ZAC 85.24 ETC 257.99 CLP 45.25

PLAN(TOCENTRIC _IC

C3 11.OO3 VHL 3.317 DLA 21.13 RAIL. 180.10 RA0 6587.4 V(L 11.506 PTH Z.00 VHP 4.070 DpA 7.53 RAp 164.57 [CC 1.1811

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 36 11 2907.7§ -28.21 82.39 38.95 92.53 17 22 §9 2207.6 -27.56 73.78

90.00 10 43 42 3998.99 -6.41 190.72 33.90 62.36 11 50 21 3399.0 -10.06 153.95

100.00 19 11 49 2499.39 -29.59 59.61 38.85 94.48 18 53 29 1899.4 -28.65 50.93

100.00 11 50 49 3792.35 -5.Z0 144.16 33.24 60.52 12 53 48 3182.6 -9.09 137.53

110.00 19 50 13 2191.54 -32.89 35.74 38.37 99.49 20 26 45 1591.5 -31.33 25.91

110.00 12 28 51 3963.18 -Z.28 133.29 31.42 55.86 13 29 54 3063.2 -6.74 127.05

DIFFERENTIAL C(:IflECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2475 TRA 3.5831TC-15.2209 8AU 2.2394 SGT12100.8 _ 574.4 963 1503.1 ST 2064.0 SR 486.7 SS 1183.9

ROE .2787 RRA .1278 RC5 .3087 FAU .29205 RRT -.0423 RRF -.0719 RTF .9928 CRT .3441CRS .1323 CST -.8844

FOE -.5319 FRA 5.7832 FC-20.6189 8SP 41923 S6812114.4 R23 .0288 R13 -.9928 LSA 2331.5 M_A 679.8 SSA 28.0

BO( .3728 BRA 3.5960 0C515.2237 FSP 5084 S6112100.8 SG2 573.9 THA 179.68 ELI 2071.2 EL2 455.4 ALF 4.66

LAUNCH DATE NOV 16 1964 FLIGHT TIME 368.00 ARRIVAL 0ATE NOV 19 1955

HELIOCEMTRIC CONIC DISTANCE 814.030

RL 147.92 LAb .DO LOt. 55.66 VL 32.965 GAL -5.50 AZL 88.0g HCA 245.01 SMA

RP 210.22 LAP -1.73 LOP 298.67 VP 23.556 GAP -10.56 AZP 90.81 TAL 541.42 TAp

RC 308.206 GL 19.12 GP -.87 ZAL t17.08 ZAP 44.32 ETS 178.56 ZA[ 69.44 (TE

PLANETOCENTRIC CONIC

C3 11.214 VML 3.349 OLA 20.47 RAL 181.03 RAD 6567.4 VEL 11.515 PTH 2.01 VHp

EARTH TO MARS

187.51ECC .21052 INC 1.9103 Vl 30.121

226.45 RCA 146.54 APO 228.49 V2 26.085

179.05 ZAC 85.32 ETC 257.95 CLP 44.32

LNCH AZMTH LNCH TIME L-I TIME INJ bAT INJ LONG

90.00 16 47 42 2765.11 -28.13 80.59 39.95 95.45 17 34 5

90.00 10 59 55 4031.42 -5.38 162.55 34.83 62.16 11 46 47

100.00 16 22 26 2477.62 -29.46 58.00 39.82 95.31 19 3 44

100.00 11 47 32 $812.14 -4.21 145.79 34.19 60.38 12 51 4

110.00 19 59 13 2174.82 -32.69 34.47 39.29 100.21 20 35 28

110.00 12 27 15 3687.70 -1.34 134.57 32.40 55.84 13 28 42

DIFFERENTIAL C(SRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1728 "iRA 5.7680 TC-15.1761 8AU 2.2757 SGT12278.2 SGR 580.2 SG3 1439.8

ROE .2846 RRA .1277 RC3 .3170 FAU .25067 RRT -.0574 RRF -.0874 RTF .9927

FOE -.6277 FRA 5.7045 FC-19.3523 BSP 42540 S6812291.9 R23 .0303 R13 -.9927

ODE .$330 BRA 3.7702 0C315.1795 FSP 4868 S&l12278.2 SG2 579.3 THA 179.84

4.141DpA 7.44 RAp 164.65 ECC 1.1045

INJ RT A$C INJ AZMTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

2183.1 -27.35 72.01

3431.4 -9.06 155.81

1877.6 -28.41 49.36

3212.1 -6.12 139.19

1574.8 -31.04 25.69

3087.7 -S.82 128.34

ORBIT OETERMINATION ACCURACY

87 2107.8 SR 492.0 SS 1190.6

CRT .2762 CRS .1874 CST -.6916

LSA 2374.6 MSA 680.5 SSA 27.5

ELI 2112.4 EL2 471.9 ALF 3.88

LAUNCH DATE NOV 16 1964 FLIGHT TIN( 370.00 ARRIVAL DATE NOV 21 1955

HELIOCENTRIC CONIC DISTANCE 816.286

RL 147.92 LAL .00 LOL 53.66 VL 32.970 GAL -3.43 AZI. 88.09 HCA 246.24 SNA

RP 209.99 LAP -!.73 LOP 299.90 VP 23.592 GAP -10.69 AZIP 90.77 TAL 340.76 TAp

RC S09.174 TeL 18.89 GP -.85 ZAL 118.17 ZAP 43.42 ETS 178.35 ZAI[ 68.24 ETE

PLAN(TOCENTRIC C_AIC

C3 11.440 VHL 3.382 DLA 19.81 RAL 181.96 RAD 6567.4 V(L 11.525 pTH 2.01 VHP

LNCH AZNTH LNCH TIME b-I TIME INJ LAT

90.00 18 59 1 2759.19 -28.02

90.00 10 55 41 4063.62 -4.35

100.00 18 52 56 2456.36 -29.32

100.00 11 44 29 3841.69 -3.21

110.00 20 8 11 2158.35 -32.59

110.00 12 25 42 $712.47 -.40

DIFFERENTIAL C_qfl(CTIONS

TOE .0952 TRA 3.9490 TC-15.1045 BAU 2.3107

ROE .2908 RflA .1275 RC5 .3255 FAU .23958

FOE -.7172 FRA 5.6255 FC-18.129T BSP 43174

BDE .3060 ORA 5.9510 BC315.1080 FSP 4692

EARTH TO MARS

187.60 ECC .21943 INC 1.9067 VI 30.121

227.00 RCA 146.43 APO 228.76 V2 26.111

179.06 ZAC 85.41 ETC 257.91 CLP 43.41

4.214 DpA 7.33 RAp 164.96 ECC 1.1803

INJ L(_IG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

78.85 40.93 94.29 17 45 O 2159.2 -27.13 7D.50

164.36 35.80 61.99 11 43 25 3463.6 -8.06 157.65

56.44 40.80 96.13 19 13 52 1856.4 -28.16 47.83

147.42 35.17 60.26 12 48 29 3241.7 -7.14 140.64

33.23 40.22 100.92 20 44 9 1558.3 -30.75 24.50

135.86 33.41 55.82 13 27 34 3112.5 -4.68 129.65

MID-COUR�[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12449.2 $GR 585.8 SG3 1378.3 ST 2161.0 SR 4g7.4 SS 11g8.g

RRT -.0719 RRF -.1024 RTF .9926 CRT .2067 CR$ .2391CST -.8991

SG812493.0 R23 .0310 R13 -.9926 LSA 2427.3 MSA 679.7 SSA 27.0

S6112449.3 SG2 584.3 THA 179.81 ELI 2163.6 EL2 485.9 ALF 2.90
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE NOV 15 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 209.77 LAP -1.76

RC 310.152 GL 16.65

PLANETOCEMTRIC CO_M|C

CS 11.684 VHL 3.418

LNCH AZMTH LNCH TIME

90.00 17 10 10

90.00 10 31 59

100.00 18 43 19

100.00 11 41 31

110.00 20 17 7

110.00 12 24 13

FLIGHT TIN( 372.00

DISTANCE 822.542

LOL 53.68 VL 32.975 GAL -3.56 AZL 88.10 HCA 247.47 SMA

LOP 301.13 VP 23.62T GAP -10.82 AZP 90.73 TAL 340.09 TAp

GP -.83 ZAL 119.28 ZAP 42.54 ET$ 178.33 ZAE 67.07 (TE

ARRIVAL DATE NOV 23 1965

EARTH TO MARS

187.59 ECC .22039 INC 1.9031 Vl 30.121

227.56 RCA 146.32 APO 229.05 V2 26.137

179.07 ZAC 83.50 ETC 257.87 CLP 42.53

DLA 19.14 RAL 182.90 RAD 6567.4 VEL 11.536 PTH 2.01 VHp

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2735.95 -27.89 77.16 41.94 95.13 17 55 46

4095.64 -3.33 166.16 36.80 61.86 11 40 15

2435.58 -29.15 54.92 41.79 96.91 19 23 55

3871.24 -2.21 149.04 36.18 60.18 12 46 3

2142.12 -32.38 32.02 41.18 101.61 20 52 49

3737.47 .56 137.17 34.45 55.82 13 26 30

DIFFERENTIAL CCRRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE .0136 TRA 4.1355 TC-15.0108 BAU 2.3452 36T12615.2 SGR 591.3 SG3 1318.4

RDE .2972 RRA .1271RC3 .3290 FAU .22878 RRT -.0860 RRf -.1170 RTF .9925

FOE -.8004 FRA 3.5439 FC-16.9519 B8P 43783 S6812629.0 R23 .0316 R13 -.9925

BOE .2975 ORA 4.1374 9C315.0144 FSP 4503 S6112615.3 SG2 589.1 THA 179.77

4.288 DPA 7.21 RAp 165.29 ECC 1.1923

PO CST TIM INJ 2 LAT |NJ 2 LONG

2135.9 -26.88 68.64

3495.6 -7.06 159.47

1835.6 -27.89 46.84

3271.2 -6.16 142.48

1542.1 -30.44 23.34

3137.5 -3.93 130.96

ORBIT DETERMINATION ACCURACY

ST 2222.8 SR 502.8 SS 1207.8

CRT .1416 CRS .2874 CST -.9089

LSA 2488.7 MSA 676.8 SSA 26.4

EL1 2224.0 EL2 497.5 ALF 1.93

LAUNCH DATE NOV 16 1964 FLIGHT TIME 374.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CC]NIC DISTANCE 826.801 EARTH TO MARS

RL 147.92 LAL .00 LOL 53.68 VL 32.980 GAL -3.69 AZL 88.10 HCA 248.70 Sl4A 187.78 ECC .22139 INC 1.8995 Vl 30.121

RP 209.55 LAp -_.77 LOP 302.37 VP 23.662 GAP *10.95 AZP 90.69 TAL 339.41 TAp 228.11 RCA 146.21 APO 229.35 V2 26.162

RC 311.080 GL 18.40 GP -.81 ZAL 120.40 ZAP 41.68 ET8 178.32 zA[ 65.92 ETE 179.08 ZAC 83.59 ETC 257.82 CLP 41.68

PLAN[TOCENTRIC COiqZC

C3 11.945 VHL 3.456 OLA 18.46 RAt. 183.83 RAO 6567.5 VI[L 11.547 PTH 2.02 VMP 4.363 OPA 7.08 RAP 165.65 £CC 1.1966

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L_NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 21 10 2713.36 -27.74 75.53 42.97 95.94 18 6 24 2113.4 -26.63 67.04

90.00 10 28 27 4127.51 -2.30 167.94 37.83 61.77 11 37 15 3527.5 -6.06 161.27

100.00 18 33 36 2415.28 -28.96 53.43 4e.80 97.67 19 33 32 1815.3 -27.61 44.90

100.00 11 30 42 3900.81 -1.Zl 150.67 37.ZZ 60.13 1243 43 3300.8 -5.17 144.12

110.00 20 26 1 2126.16 -32.15 30.83 42.15 102.28 21 I 27 1526.2 -30.13 22.20

110.00 12 22 47 3762.70 1.53 138.48 35,$1 55.85 13 25 30 3162.7 -2.97 182.28

DIFFERENTIAL CORRECTIONS MIO-COURE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0709 TRA 4.3282 TC-14.8938 BAU 2.3790 SGT12775,7 86R 596.7 $63 1260.4 ST 2293.2 SR 508.2 SS 1217.0

ROE .3039 RRA .IL_&6 RC3 .3337 FAU .216L)9 RflT -.01)97 RIIF -.1313 RTF .9924 CRT .0767 CRS .3320 CST -.9145

FOE -.8770 FRA 5.4614 FC-IS.8ZlO BSP 44394 SCd!12789.6 RZ3 .0323 R13 -.9924 LSA 2558.3 MSA 672.6 SSA 25.9

BDE .3121BflA 4.3300 8C314.8R78 FSl s 431R SG11277§.6 SG2 593.7 THA 179.73 EL1 2293.6 EL2 506.7 ALF 1.02

LAUNCH OATE NOV 16 1964 FLIGHT TIN( 376.00 ARRIVAL DATE NOV 27 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 209.34 LAP -1.78

RC 312.019 GL 16.15

PLANETOCENTRIC CONIC

C3 12.225 VHL 3,496

LNCH AZMTH LNCH TIME

90.00 17 82 1

90.00 10 25 5

100.00 19 3 47

100.00 11 36 0

110.00 20 34 52

110.00 12 21 23

DISTANCE 831.060

LOt. 53.68 VL 32.985 GAL -3.83 AZL 88.10 HCA 249.94 SMA

LOP 303.80 VP 23.696 GAP -11.07 A ZP 80.65 TAL 338.71 TAp

GP -.79 ZAL 121.52 ZAP 40.65 ETS 178.30 ZA( 64.79 ETE

EARTH TO MARS

187.87 ECC .22243 INC 1.8960 vl 30.121

228.64 RCA 146.06 APO 229.66 V 2 26.186

179.10 ZAC 83.69 ETC 257.77 CLP 40.85

DLA 17.77 RAL 184.77 RAD 8567.5 VEL 11.559 PTH 2.02 VHP

L-I TIME INJ LAT IMJ LONG INJ RT ASC |NJ AZMTH ZNJ TIME

2691.38 -27.57 73.94 44.01 96.72 18 16 53

4159.26 -1.28 169.71 38.69 61.71 11 34 24

2395.47 -28.79 51.99 43.83 98.41 19 43 43

3930.41 -.20 152.29 38.29 60.11 12 41 31

2110.49 -31.92 29.66 43,14 102.93 21 10 3

3788.15 2.50 139.81 36.60 55.90 13 24 33

DIFFERENTIAL CORRECTIONS MIO-COUR3_ EXECUTION ACCURACY

TOE -.1560 TRA 4.5276 TC-14.7577 BAU 2.4126 SGT12933.0 SGR 601.9 $63 1204.3

ROE .3109 RRA .1260 RE3 .3375 FAU .20814 RRT 0.1129 RRF -.1450 RTF .9922

FOE -.9436 FRA 5.3777 FC-14.7401BSP 44987 $6812947.0 R23 .0329 R13 -.9923

BDE .3487 BRA 4.5293 0C314.7815 FSP 4141 $&112933.2 SG2 596.0 THA 179.70

4.440 DpA 6.94 RAp 166.03 ECC 1.2012

PO CST TIM INJ 2 LAT 1NJ 2 LONG

2091.4 -26.36 65.48

3539.3 -5.05 163.06

1795.5 -27.33 4S.49

3330.4 -4.18 145.76

1510.5 -29.81 21.09

3188.2 -1.99 133.61

ORBIT DETERMINATION ACCURACY

ST 2371.8 SR 513.7 SS 1225.4

CRT .0147 CRS .3725 CST -.9220

LSA 2635.5 MSA 666.7 SSA 25.4

EL1 2371.9 EL2 313.6 ALF .19

LAUNCH DATE NOV 16 1964 FLIGHT TIME 378.00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC C_NIC DISTANCE 633.319 EARTH TO MARS

RL 147.92 LAL .00 LOL 53.68 VL 32.990 GAL -3.97 AZL 86,11 HCA 251.18 Sl4A 187.96 ECC .22352 IHC 1.8926 vl 30.121

RP 209.14 LAp -1.79 LOP 304.84 VP 23.730 GAP o11.20 AZP 90.61 TAL 337.99 TAp 229.17 RCA 145.95 APO 229.98 V2 26.209

RC 812.950 GL 17.69 GP -.77 ZAL 122.86 ZAP 40.05 (T8 176.29 ZAE 63.69 ETE 179.11 ZAC 83.80 ETC 257.72 CLP 40.04

PLAN[TOCENTRIC CONIC

C3 12.525 VHL 3.539 OLA 17.07 RAL 185.71 RAO 6367.5 Vl[L 11.572 PTH 2.02 VHp 4.519 OPA 6.78 RAp 166.44 ECC 1.2061

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 42 44 2670.02 -27.39 72.40 45.07 97.47 18 27 14 2070.0 -26.08 63.98

90.00 10 21 52 4190.94 -.23 171.48 39.90 61.68 11 31 43 3590.9 -4.04 164.84

100.00 19 13 52 2376.13 -28.59 50.59 44.87 99.12 19 53 28 1776.1 -27.03 42.13

100.00 11 33 23 3960.06 .80 153.92 39.39 60.12 12 39 25 3360.1 -3.18 147.39

110.00 20 43 41 2095.12 -31.68 28.53 44.15 103.57 21 18 36 1495.1 -29.49 20.01

110.00 12 20 5 3013.83 3.48 141.16 37,72 55.97 13 23 39 3213.8 -1.01 134.95

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2488 TRA 4.7330 TC-14.6007 BAU 2.4455 SGT13084.9 SGR 606.9 363 1149.8 ST 2457.8 3R 519.1 SS 1233.8

RDE .3182 RRA .1251 RC3 .3406 FAu .19827 RflT -.1280 RRF -.1386 RTF .9921 CRT -.0446 CRS .4103 CST -.9289

FOE-1.0095 FRA 5.2926 FC-13.7042 BSP 45581 S_13099.0 R23 .0336 RI3 -.9921 LSA 2719.6 MSA 660.0 SSA 24.9

BDE .4039 BRA 4.7346 8C314.6047 FSP 3970 S6113085.2 3G2 602.1 THA 179.66 EL1 2457.9 EL2 518.5 ALF 179.44
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OA]E t_V 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 206.94 LAP -1.80

RC 313.871 GL 17.62

PLANETOCENTRIC CONIC

C3 12.646 VHL 5.564

LNCH AZMTH LNCH 71ME

90.00 17 53 16

90.00 10 16 47

100.00 19 23 50

100.00 11 30 56

110.00 20 52 26

110.00 12 18 49

FLIGHT TIM( 360.00 ARRIVAL DATE DEC 1 1965

DISTANCE 639.57g EARTH TO MARS

LOt. 53.68 VL 32.996 GAL -4.12 AZL 88.11HCA 252.42 SMA 188.06 ECC .22466 INC 1.8892 vl 50.121

LOP 306.0g VP 23.762 GAP -11.33 AZP g0.57 TAL 337.26 TAp 229.67 RCA 145.81 kpo 230.31 v2 26.232

GP -.75 ZAL 123.80 ZAP 39.26 ETS 178.27 ZAE 62.61ETE 179.12 ZAC 83.91ETC 257.66 CLP 39.26

OLA 16.37 RAL 186.65 _AO 6567.5 VEL 11.586 PTH 2.03 VHP 4.599 DPA 6.62 RAP 166.87 ECC 1.2114

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH XNJ TIME PO C$T TIM [NJ 2 LAT INJ 2 LONG

2649.25 -27.20 70.91 46.14 98.19 18 37 27 2049.2 -25.79 62.55

422_.36 .77 173.24 41.10 61.69 11 29 9 3622.6 -3.02 166.61

2357.26 -28.38 49.23 45.93 99.81 20 3 8 1757.3 -26.73 40.81

3969.76 1.81 155.55 40.52 60.16 12 37 26 3389.8 -2.18 149.02

2080.07 -31.44 27.42 45.18 104.18 21 27 6 1480.1 -29.17 18.95

3835.73 4.46 142.51 38.87 56.07 13 22 49 3239.7 -.02 136.30

DIFFERENTIAL CORRECTIONS

TOE -.3431 TRA 4.9445 TC-14.4256 BAU 2.4782

ROE .3258 RRA .1241 NC3 .3428 FAU .16870

FOE-l.0674 FRA 5.2046 FC-12.7166 BSP 46140

80E .4732 8RA 4.9461 0C314.42g7 FSP 3803

LAUNCH DATE NOV 16 1964

HELIOCENTRIC C_NIC

RL 147.92 LAL .00

RP 208.76 LAp -1.81

RC 314.784 GL 17.33

PLAN£TOCENTRIC CONIC

C3 13.t90 VHL 3.632 DLA

LNCH AZIATH LNCM TIME L-I TIME INJ LAT

90.00 18 3 44 2629.06 -27.00

90.00 10 15 49 4234.16 1.79

100.00 19 33 43 2338.91 -28.16

100.00 11 26 32 4019.52 2.82

110.00 21 1 8 2065.36 -3|.19

110.00 12 17 36 3865.83 5.45

DIFFERENTIAL CORRECTIONS

TOE -.4403 TRA 3.1629 TC-14.2334 8AU 2.5107

ROE .3337 RRA .1229 RC3 .3443 FAU .17848

FOE-l.1211 FRA 3.1155 FC-|1.7602 BSP 46716

60E .5525 BRA 5.1644 8C314.2376 FSP 3642

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

86T13232.5 SGR 611.8 SG3 1097.0 ST 2550.5 SR 524.5 SS 1240.9

RRT -.IS68 RRF -.1720 RTF .9918 CRT -.1007 CRS .4452 CST -.9355

S_13246.6 R23 .0344 R13 -.9918 LSA 2809.6 MSA 652.5 SSA 24.4

SGl13232.8 SG2 605.9 THA 179.63 EL1 2551.1 EL2 521.7 ALF 178.76

FLIGHT TIME 382.00 ARRIVAL OATE DEC 3 1965

DISTANCE 843.838 EARTH TO MARS

LOL 53.68 VL 33.001 GAL -4.26 AZL 88.11 HCA 253.66 SMA 188.16 ECC .22585 INC 1.8858 vl 30.121

LOP 307.33 VP 23.794 GAP -11.46 AZlP 90.33 "TAt. 336.51 TAP 230.17 RCA 145.66 APO 230.65 V2 26.254

GP -.73 ZAL 124.94 ZAp 38.50 ETS 178.25 zAE 61.55 ETE 179.13 ZAC 84.02 ETC 257.61 CLP 38.49

15.66 RAL 187.58 RAO 6567.5 VEL 11.601 PTH 2.03 VHp 4._80 DpA 6.44 RAP 167.32 ECC 1.2171

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

69.47 47.23 98.88 18 47 34 2029.1 -25.49 61.15

175.00 42.25 61.73 11 26 44 3654.2 -2.01 168.37

47.90 47.01 100.47 20 12 42 1738.9 -26.42 39.53

157.18 41.68 60.23 12 33 32 3419.5 -1.17 150.66

26.35 46.23 104.77 21 35 34 1465.4 -28.84 17.93

143.89 40.04 56.20 13 22 2 3265.8 .98 137.66

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT13376.3 S_T,R 616.5 SG3 1046.1 ST 2649.3 SR 529.9 SS 1247.4

RRT -.1§14 RRF -.1854 RTF .9916 CRT -.1530 CRS .4778 CST -.9408

S_813390.5 R23 .0354 RI3 -.9916 LSA 2905.0 MSA 645.0 SSA 23.9

SG1|3376.7 SG2 609.4 THA 179.60 EL1 2650.6 ELI 523.4 ALF 178.18

LAUNCH OATE NOV 16 1964 FLIGHT TIME 384.00 ARRIVAL DATE OEC 5 1965

HELIOCENTRIC CONIC OISTANCE 848.096 EARTH TO MARS

RL 147.92 LAL .00 LOt. 53.66 VL 33.007 GAL -4.42 AZL 68.12 HCA 254.91 SMA 166.25 ECC .22710 INC 1.8825 vt 30.121

RP 208.58 LAP -1.82 LOP 308.57 vP 23.624 GAP -11.59 AZP 90.49 TAL 335.75 TAp 230.65 RCA 145.50 Apo 231.01 V2 26.274

RC 315.890 GL 17.07 GP -.72 ZAL 126.09 ZAP 37.76 ET6 178.25 ZAE 60.51ETE 179.15 ZAC 84.14 ETC 257.55 CLP 57.75

PLANE T_ENTRIC CONIC

C3 13.558 VHL 3.662 OLA 14.95 RAL 188.52 RAD 6567.5 VEL 11.617 PTH 2.04 VHp 4.763 DPA 6.25 RAp 167.79 ECC 1.2251

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH ZNJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 18 14 3 2609.45 -26.76 68.07 48.34 99.55 18 57 32 2009.5 -25.19 59.77

90.00 10 12 59 4265.69 2.80 176.76 43.43 61.81 11 24 25 3685.7 -.99 170.15

100.00 19 43 29 2321.04 -27.93 46.62 48.10 101.11 20 22 10 1721.0 -26.11 38.29

100.00 11 2_ 14 4049.$4 3.82 158.82 42.87 60.33 12 33 43 3449.3 -.16 152.29

110.00 21 9 47 2051.01 -30.93 25.31 47.29 105.33 21 43 58 1451.0 -28.52 16.94

110.00 12 16 25 3692.13 6.45 145.27 41.24 56.36 13 21 18 3292.1 1.98 139.03

DIFFERENTIAL C(3RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5401 TRA 5.3877 TC-14.0224 8AU 2.5424 SGT13514.3 8GR 621.1 SG3 996.5 ST 2752.9 SR 535.3 Ss 1251.7

ROE .3419 RRA .1214 RC3 .3450 FAU .17046 NRT -.1637 RRF -.1964 RTF .9913 CRT -.2014 CRS .5075 CST -.9459

FDE-l.1674 FRA 5.0240 FC-10.8847 8_P 47276 S6813528.8 R23 .0362 R13 -.9913 LSA 3004.3 NSA 636.9 SSA 25.4

8DE .6392 BflA 5.3891 BC314.0266 FSP 3486 S6113314.T SG2 612.7 THA 179.57 ELI 2755.1EL2 523.9 ALF 177.67

LAUNCH DATE NOV 16 1984 FLIGHT TIME 386.00 ARRIVAL DATE DEC 7 1965

HELIOCENTRIC CCNIC

RL 147.92 LAL .00

RP 208.40 LAP -1.82

RC 316.588 GL 16.79

PLANETOCENTRIC CONIC

C3 13.951 VHL 3.735

LNCH AZ1MTH LNCH TIN(

90.00 18 24 14

90.00 10 10 15

100.00 19 53 9

100.00 11 24 1

110.00 21 18 22

110.00 12 15 18

DIFFERENTIAL _RECTIONS

TOE -.6429 TRA 3.6_06 TC-13.7993 BAU 2.5746

R0( .3504 flRA .1197 RC3 .3450 FAU .16177

FOE-1.2087 FRA 4.9321 FC-I0.03e7 B_P 47833

BDE .732Z RRA 5.6219 BC313.8036 FSP 3334

DISTANCE 832.352 EARTH TO MARS

LOL 5S.Ge VL 33.013 GAL -4.38 AZL 88.12 HCA 256.15 SMA 188.36 ECC .22839 INC 1.8792 vl 30.121

LOP 309.82 VP 23.834 GAP -11.73 AZP 90.45 TAt. 334.97 TAp 231.12 RCA 145.34 Also 231.37 V2 26.294

r,,AP -.70 ZAL 127.25 ZAP 57.04 ETS 178.22 ZAE 59.49 ETE 179.16 ZAC 84.26 ETC 257.49 CLP 37.03

DLA 14.23 RAL 169.45 RAO 6567.5 Vl[L 11.633 PTH 2.04 VHP 4.848 OpA 6.05 RAP 168.28 ECC 1.2296

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2590.42 -26.56 68.73 49.46 100.19 19 7 24 1990.4 -24.88 58.46

4317.23 3.81 178.53 44.65 61.92 11 22 12 3717.2 .03 171.89

2303.66 -27.70 45.39 49.21 101.72 20 31 33 1703.7 -25.60 37.10

4079.22 4.83 160.47 44.09 60.46 12 32 0 3479.2 .86 153.93

2037.03 -30.68 24.30 48.38 105.88 21 52 19 1437.0 -28.19 15.98

3918.62 7.44 146.68 42.48 56.54 13 20 36 3318.6 2.99 140.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T13651.2 SGR 625.5 SG3 948.8 ST 2861.6 SR 540.6 SS 1254.6

flRT -.1759 RRF -.2112 RTF .9910 CRT -.2462 CRS .5344 CST -.950_

_'_13683.§ R23 .0371R|3 -.9910 LSA 3108.0 MSA 628.6 gSA 22.g

S6113651.6 SG2 613.7 THA 17g.54 EL1 2864.8 EL2 523.4 ALF 177.24
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH 0ATE NOV 16 1964 PLIGHT TIN( 388.00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 206.24 LAP -1.83

RC 317.490 GL 16,51

PLANETOC(NTRIC CONIC

C3 14.$71 VHL 3.791

LNCH AZMTH LNCH TIME

90.00 18 34 17

90.00 10 7 36

100.00 20 2 45

100.00 11 21 53

110.00 21 26 52

110.00 12 14 13

DIFFERENTIAL C.CRRECTION8

TOE -.7493 TRA 5.8592 TC-13.5606 BAU 2,6063

ROE .3593 RRA .1177 RC3 .3443 FAU .15338

FOE-1.2455 FRA 4.8362 FC3-9.2396 BSP 48354

BO( .8510 BRA 5.8604 8C313.5652 FSP 3186

DISTANCE 856.806 EARTH TO MARS

LOL. 53.68 VL 33.018 GAL -6.74 AZL 88.12 HCA 257.40 SMA 188.46 ECC .22975 INC 1.8760 Vl 30.121

LOP 311.07 VP 23,883 GAP -11.88 AZP 90.41 TAL 334.18 TAp 231.58 RCA 145.16 APO 231.75 V2 26.314

GP -.68 ZAL 128.40 ZAP 36.34 ET5 178.20 ZAE 58.50 (T( 179.17 ZAC 84.39 ETC 257.42 CLP 36.3S

DLA 13.52 RAL 190.38 RAD 6567.6 VEL 11.651 PTH 2.05 VHP 4.934 DPA 5.85 RAp 168.79 ECC 1.2365

L-I TIME INJ LAY INJ LONG |NJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2571.97 -26.33 65.42 50.80 100.81 19 17 9 1972.0 -24.57 57.20

4546.76 4.82 180.30 45.89 62.06 11 20 6 3748.8 1.05 173.65

2286.79 -27.48 44.19 50.34 102.31 20 40 49 1686.6 -25.49 35.94

4109.16 5.83 162.13 45.34 60.63 12 30 22 3509.2 1.87 155.58

2023.44 -30.42 23.33 49.48 106.41 22 0 36 1423.4 -27.87 15.06

3945.29 8.44 148.10 43.73 56.75 13 19 58 3345.3 4.01 141.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713792,1 SGR 629.7 963 902.6 5T 2973.8 5R 545.9 $5 1255.6

RRT -.1880 RRF -.2242 RTF .9906 CRT -.2879 CR5 .5599 CST -.9544

Ve813796.5 R23 .0383 R13 -.9906 LSA 3214.4 NSA 620.4 5SA 22.5

S6113782.6 SG2 618.5 THA 179.51 EL1 2978.0 EL2 522.0 ALF 176.88

LAUNCH DATE NOV 16 1964 FL|GHT TIME 390.00 ARRIVAL DATE DEC 11 1965

HELIOCENTRIC GONIC

RL 147.92 LAL .00

RP 208.08 LAP -1.84

RC 318.367 GL 16.22

PLAIklETOCENTRIC CONIC

C5 14.620 VHL 3.850

LNCH AZNTH LNCM TII_

90.00 16 44 13

90.00 10 5 6

100.00 20 12 10

100.00 11 19 SO

110.00 21 35 19

110,00 12 13 10

DIFFERENTIAL CORRECTIONS

TOE -.8381 TRA 6.1062 TC-13.3087 BAU 2.6377

ROE .3686 RRA .1155 RC3 .3430FAU .14522

FOE-1.2798 FRA 4.7396 FC3-6.4633 BSP 48891

BOE .9539 BRA 6.1073 9C313.3131 FgAP 3045

DISTANCE 860.858 EARTH TO MAR5

LOL 53.68 VL 33.024 GAL -4.91AZL 86.13 HCA 258.65 SMA 188.56 ECC .23116 INC 1.8728 Vl 30.121

LOP 312.32 VP 23.912 GAP -11.99 AZP 90.37 TAL 333.37 TAp 232.02 RCA 164.97 Also 252.15 V2 26.332

GP -.67 ZAL 129.55 ZAP 35,66 (TS 179.16 Z/ME 57.§1ETE 179.18 ZAC 84.52 _TC 257.36 CLP 35.65

OLA 12.80 RAL 191.31RAO 6367.6 VIEL 11.671PTH 2.05 VHP 5.022 OpA 5.63 RAP 169.32 (CC 1.2439

L-I TIM( INJ LAT INJ LONG lNJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2554.09 -26.10 64.17 51.76 101.40 19 26 47 1954.1 -24.26 55.98

4380.29 5.83 182.07 47.16 62.24 11 18 6 3760.3 2.06 175.41

2270.42 -27,21 43.03 51.49 102.87 20 50 1 1670.4 -25.17 34.83

413R.19 6.83 163.80 48.61 60.63 12 28 49 3539.2 2.89 157.23

2010.25 -30.16 22.38 50.60 106.91 22 8 49 1410.3 -27.55 14.16

5972.13 9.44 149.53 45.02 56.99 13 19 22 3372.1 5.03 145.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15909.8 SGR 633.8 863 857.9 5T 3089.1 5R 551.2 SS 1254.6

RflT -.2000RRF -.2370 RTF .9902 CRT -.3261CRS .5831 CST -.9575

S6813924.2 R23 .0394 R13 -.9902 LSA 3323.4 MSA 612.3 SSA 22.0

S6113910.4 SGZ 621.0 THA 179.48 EL1 3094.5 EL2 520.1 ALF 176,57

LAUNCH 0ATE NOV 16 1964 FLIGHT TIM( 392.00 ARRIVAL OAT( DEC 13 1965

DISTANCE 885.I06 EARTH

-5.08 AZL 88.13 HCA 259,91 5MA 158.67 ECC .25264 INC

HELIOCENTRIC CONIC

RL 147.92 LAL .00 LOL 53.68 YL 33.030 GAL

RP 207,95 LAp -1.84 LOP 313.58 VP 23.93R GAP -12.13 AZP 90.33 TAL 332.55 TAp 232.45 RCA 144.77 APO

RC 319.247 GL 15.93 GP -.68 ZAL i30.71 ZAP 35.00 ETS 176.16 ZAE 56.55 ETE 179.20 ZAC 84.65 ETC

PLANETOCENTRIC CONIC

C5 15.298 VHL 3.911 DLA 12.08 RAL 192.24 RAD 6587.6 VEL 11.691 FTH 2.06 VHP 5.112 DFA 5.40 RAp

TO MARS

1.8696 vl 50.121

232.56 V2 26.349

257.30 CLP 34.99

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG lNJ RT ASC INJ AZMTH INJ TIME

90.00 18 54 1 2556.7R -25.86 62.96 52.94 101.96 19 36 18

90.00 10 2 4_ 4411.83 6.82 183.85 48.48 62.45 11 16 12

100.00 20 21 51 2254.58 -26.97 41.92 52.66 103.41 20 59 6

100.00 11 17 51 4169.27 7.82 165.48 47.92 61.06 12 27 20

110.00 21 45 41 1997.46 -29.90 21.48 51.74 107.39 22 16 59

110.00 12 12 10 3999.14 10.44 150.99 46.34 57.26 13 18 49

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.9702 TRA 6.3594 TC-13.0496 8AU 2.6699 36T14035.1SGR 637.7 563 814.9

ROE .3782 flRA .1131RC3 .3410 FAU .13738 RRT -.2119 RRF -.2499 RTF .9898

FOE-1.3059 FRA 4.6402 FC3-7.7745 BSP 49396 3_14049.5 RZ3 .0406 RI3 -.98,AI8

BDE 1.0415 8RA 6.3604 BC313.0540 FSP 2905 96114035,7 SG2 623.2 THA 179.45

169.87 ECC 1.2516

PO CST TIM INJ 2 LAT INJ 2 LONG

1936.5 -23.95 54.81

3611.8 3.08 177.17

1654.6 -24.86 33.76

3569.3 3.90 158.88

1397.5 -27.24 13.31

3399.1 6.05 144.64

ORBIT DETERMINATION ACCURACY

ST 3206.5 SR 556.3 55 1251.6

CRT -.3615 CR5 .6049 CST -.9608

LSA 3434.0 MSA 604.3 SSA 21.6

EL1 3213.0 ELI 517.7 ALF 176.32

LAUNCH DATE NOV 16 1964 PLIGHT TIN( 394.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC CCNIC OISTANC[ 869.330 EARTH

RL 147.92 LAL .00 LOL 53.66 VL 33.036 GAL -5.26 AZL 68.13 PICA 261.16 SNA 188.77 ECC .25418 INC

RP 207.79 LAP -1.84 LOP 314.83 VP 23.965 GAP -12.27 AZP 90,29 TAL 331.71 TAp 232.87 RCA 144.57 APO

tiC 320.122 GL 15,63 GP -.64 ZAL 131.86 ZAP 34.35 ET$ 178.14 ZAE 55.61 ETE 179.21 ZAC 84.79 ETC

PLAN[TOCENTRIC CONIC

C3 15.809 VHL 3,976 DLA 11.36 RAL 193.19 RAD 6567.6 VEL 11.713 PTH 2.06 VHP 5.203 DpA 5.17 RAP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ &ZMTH INJ TIME

90.00 19 3 42 2520.08 -25.62 61.79 54.13 102.50 19 45 42

90.00 10 0 19 4443.38 7.81 16§,64 49.80 62.70 11 14 22

100.00 20 30 46 2239.27 -26,72 40.85 53.84 103.92 21 8 6

100.00 11 15 56 4199.42 8.81 t67.17 49.26 61.32 12 25 55

110.00 21 51 59 1985.15 -29.65 20.61 52.90 107.85 22 25 4

110.00 12 11 13 4026,30 11,43 132.46 47.69 57.56 13 18 19

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T0(-1.0858 TRA 6.6207 TC-lZ.T782 BAU 2.7017 $6T14139.2 SGM 641.5 SG3 773.2

ROE .5981 RflA ,1103 RC3 ,3385 FAU .12977 RflT -._239 RRF -.2629 RTF .9893

FDE-1.3271 FRA 4.5388 FC3-7.1062 BSP 49890 S6814170.7 R23 .042! R13 -.9893

BDE 1.1551 BRA 6.6216 8C312.7826 FSP 2770 5G114156,9 862 625.2 THA 179.42

TO MARS

1.8664 vl 30.121

232.95 V2 26.366

257.23 CLP 34.35

170.44 ECC 1.2602

PO CST TIM INJ 2 LAT INJ 2 LONG

1920.1 -23.64 53.68

3643.4 4.09 178.gA

1639.3 -24.54 32.73

3599.4 4.92 160.55

1385.2 -26.93 12.49

3426.3 7.07 146.08

ORBIT DETERMINATION ACCURACY

ST 5326.2 5R 561.4 SS 1246.6

CRT -.3939 CR5 .6253 CST -.9634

LSA 3546.4 HSA 596.6 SSA 21.2

EL1 3333.8 EL2 514.9 ALF 176.10
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 16 1964 FLIGHT TIM( 398.00 ARRIVAL DATE DEC 17 1965

HELIOCENTRIC CC_4IC

RL 147.92 LAL .DO

RP 207.66 LAP -1.85

RC 520.992 GL 15.34

PLANETOCENTRIC CONIC

C3 16.354 VHL 4.044

LNCH AZNTN LNCN TIME

90.00 19 15 16

90.00 9 58 3

100.00 20 39 55

100.00 11 14 5

110.00 22 0 12

110.00 12 10 17

DIFFERENTIAL C_RREETIONS

706-1.2045 TRA 6.8885 7C-12.5000 BAU 2.7340

ROE .3984 RRA .1072 RC3 .3355 FAU .12242

F06-1.3457 FRA 4.4347 FC3-8.4804 B_P 50359

BD( 1.2687 BRA 6.6893 BC312.5045 FSP 2639

DISTANCE 875.590 EARTH TO MARS

LOL 53.68 VL 33.042 GAL -5.44 AZL 88.14 HCA 262.42 SMA 188.88 ECC .23578 INC 1.8652 Vt 50.121

LOP 316.09 VP 23.991 GAP -12.41 AZP 90.25 TAL 330.85 TAp 233.27 RCA 144.34 APO 235.41 V2 26.361

GP -.63 ZAL 133.01 ZAp 33.73 ET8 178.12 ZAE 54.68 ETE 179.22 ZAC 84.93 ETC 257.16 CLp 35.72

DLA 10.64 RAL 194.07 RAO 6567.7 VEL 11.736 PTH 2.07 VHP 5.296 DPA 4.92 RAp 171.02 ECC 1.2691

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2503.94 -25.38 80.87 55.34 103.01 19 55 0 1903.9 -23.33 52.60

4474.93 8.79 187.44 51.16 62.97 11 12 38 3874.9 5.10 180.71

2224.48 -26.46 39.82 55.04 104.41 21 16 59 1624.5 -24.24 31.74

4229.62 9.80 168.87 50.62 61.62 12 24 34 3629.6 5.93 162.22

1973.26 -29.40 19.77 54.07 108.28 22 33 5 1373.3 -26.62 11.69

4053.60 12.43 153.95 49.06 57.90 13 17 51 3453.6 8.10 147.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T14273.7 8_ 645.1 SG3 733.0 ST 3446.7 SR 566.5 SS 1239.6

RRT -.2358 RflF -.2759 RTF .9887 CRT -.4239 CRS .6443 CST -.9656

S6814288.3 R23 .0435 R13 -.9887 LSA 3659.2 NSA 589.0 SSA 20.6

S6114274.5 SG2 626.9 THA 179.39 ELI 3455.2 EL2 511.8 ALF 175.93

LAUNCH DATE NOV 1_ 1964 FLIGHT TIME 398.00 ARRIVAL DATE OEC 19 1965

HELIOCENTRIC C.,CNIC

RL 147.92 LAL .00

RP 207.54 LAP -1.65

RC 321.856 GL 15.04

PLANETOCENTflIC CONIC

C3 16.935 VHL 4.115

LNCH AZIdTH LNCH TIME

90.00 19 22 43

90.00 9 55 51

100.00 20 48 57

100.00 11 12 16

110.00 22 8 20

110.00 12 9+24

DIFFERENTIAL C_RMECTIONS

TDE-1.3258 TRA 7.1647 TC-12.2151 BAU 2.7666

ROE .4091 RRA .1038 RC5 .3319 FAU .11530

FOE-1.3594 FRA 4.5286 FC3-5.8944 B_P 50813

BD( 1.3875 BRA 7.1655 BC312.2196 F8P 2511

019TAHCE 877.824 EARTH TO MARS

L_t. 53.68 VL 33.048 GAb -5.63 AZL 88.14 HCA 253.66 SMA 188.99 ECC .23746 INC 1.861)0 Vt 30.121

LOP 317.35 VP 24.015 GAP -12.55 AZP 90.20 TAL 329.98 TAp 233.66 RCA 144.11 APO 233.87 V2 26. 396

reR -.62 ZAL 134.15 ZAP 33.12 ETS 178.10 ZAE 53.77 ETE 179.23 ZAC 85.08 ETC 257.10 CLP 33.11

DLA 9.92 RAL 194.98 RAO 6567.7 VEL 11.761PTH 2.08 VHP 5.391DpA 4.67 RAp 171.62 ECC 1.2787

L-I TIME INJ LAT INJ lONG INJ RT ASC ZNJ AZMTH INJ TIME PO C9T TIM INJ 2 LAT INJ 2 LONG

2488.39 -25.13 59.60 56.57 103.49 20 4 11 u_88.4 -23.03 51.56

4506.49 9.76 189.25 52.55 63.29 11 10 58 3906.5 6.10 182.49

2210.24 -26.23 38.83 56.26 104.87 21 25 47 1610.2 -23.93 30.79

4259.86 10.77 170.59 52.02 61.95 12 23 18 3659.9 6.93 163.90

1961.85 -29.15 18.98 55.26 108.70 22 41 2 1361.8 -26.32 10.94

4081.04 13.41 155.47 50.47 58.26 13 17 25 3481.0 9.12 149.00

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G714388.7 S_R 648.6 863 694.2 ST 3567.6 8R 571.4 Ss 1230.0

RRT -.2477 RRF -.2889 RTF .9681 CRT -.4514 CRS .6618 CST -.9675

SG614403.3 R23 ,0451 R13 -.9881 LSA 3772.1 USA 581.6 SSA 20.4

SG114389.6 S_ 828.3 THA 179.36 EL1 5577.1 EL2 508.5 ALF 175.76

LAUNCH DATE NOV 16 1964 FLIGHT TIME 400.00 ARRIVAL DATE DEC 21 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .DO

RP 207.42 LAP -1.85

RC 322.714 GL 14.73

PLANETOCENTRIC CONIC

C3 17.554 VHL 4.190

LNCH AZNTH LNCH TIME

gO.DO 19 32 2

90.00 9 55 44

100.00 20 57 53

100.00 11 10 34

110.00 22 16 25

110.00 12 8 34

DIFFERENTIAL CORRECTIONS

70E-1.4501 TRA 7.4488 TC-11.9251 BAU 2.7997

ROE .4202 flRA .1001 RC3 .3279 FAU .10846

FDE-1.3697 FRA 4.2197 FC3-5.3490 BSe 51259

BOE 1.5097 BRA 7.4494 BC311.9296 FSP 2385

DISTANCE 882.053 EARTH TO MARS

LOt. 53.68 VL 33.055 GAL -5.82 A ZL 86.14 HCA 264.93 SMA 169.10 ECC .23921 INC 1.8569 vt 30.121

LOP 316.61 VP 24.039 GAP -12.69 AZP 90.16 TAL 529.10 TAp 234.03 RCA 143.87 APO 234.35 V2 26.409

GP -.61 ZAL 135.30 ZAP 32.52 ET3 178.08 ZAE 52.87 ETE 179.24 ZAC 85.23 ETC 257.03 CLP 32.52

OLA 9.21 RAL 195.88 RAO 6567.7 VEL 11.787 PTH 2.08 VHP 5.488 DpA 4.40 RAp 172.24 ECC 1.2669

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2473.42 -24.89 58.57 57.81 103.95 20 13 16 1873.4 -22.73 50.56

4538.06 10.72 191.07 53.97 63.64 11 9 22 3938.1 7.10 164.27

2196.54 -25.99 37.89 57.50 105.31 2! 34 30 1596.5 -23.63 29.88

4290.17 11.73 172.32 53.45 62.31 12 22 5 3690.2 7.94 165.59

1950.87 -28.91 18.21 56.48 109.09 22 48 54 1350.9 -26.03 10.21

4108.60 14.40 157.00 51.90 56.66 13 17 2 3508.6 10.14 150.48

MID-COURSE (XECUT]ON ACCURACy ORBIT DETERMINATION ACCURACY

SG714500.8 SG4t 651.9 9G3 656.7 ST 3688.6 SR 576.2 SS 1218.4

RRT -.2596 RRF -.3021 RTF .9874 CRT -.4767 CRS .6785 CST -.9690

$GB14515.5 R23 .0470 R13 -.9874 LSA 3884.8 NSA 574.7 SSA 20.0

S6114501.8 SG2 629.5 THA 179.33 EL1 3699.0 EL2 505.1 ALF 175.66

LAUNCH DATE NOV 16 1964 FLIGHT TIME 402.00 ARRIVAL DATE DEC 23 1965

HELIOCENTRIC CONIC

RL 147.92 LAL .00

RP 207.31 LAp -1.85

RC 323.566 GL 14.43

PLANI[TOCENTRIC CONIC

C3 18.214 VHL 4.268

LNCH AZMTH LNCH TIME

90.00 19 41 15

90.00 9 51 41

100.00 21 6 43

190.00 11 S 55

110.00 22 24 22

110.00 12 7 45

DIFFERENTIAL CCRRECTIONS

TDE-1.5764 TRA 7.7411 TC-11.8302 BAU 2.8331

RDE .4317 RRA .0961 RC3 .3235 FAU .10179

FOE-1.3763 FRA 4.1084 FC3-4.8383 BSP 51660

BDE 1.6364 BRA 7.7417 BC311.6347 FSP 2263

D|STANCE 686.274 EARTH TO MARS

LOL 53.68 VL 33.061 GAL -6.02 AZL 88.15 HCA 266.20 SHA 189.21 ECC .24103 INC 1.8536 vt 30.121

LOP 319.87 vP 24.061 GAP -12.84 AZP 90.12 TAt. 328.20 TAP 234.39 RCA 143.61 APO 234.82 V2 26.422

r,_ -.59 Zid. t36.43 ZAP 31.95 ET8 178.05 ZNE: 51.99 ETE 179.25 ZAC 85.38 ETC 256.97 CLP 31.94

DLA 8.50 RAL 196.76 flAO 6567.7 VEL 11.815 PTH 2.09 VHP 5.587 OpA 4.13 RAp 172.87 ECC 1.2998

L-I TIME INJ LAT INJ I,.(_IG INJ RT ASC |NJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2459.04 -24.65 57.58 59.08 104.39 20 22 14 1859.0 -22.45 49.61

4569.63 11.67 192.91 55.43 64.02 11 7 51 3969.6 6.08 186.07

2183.38 -25.75 36.98 58.75 105.73 21 43 6 1583.4 -23.34 29.01

4320.52 12.69 174.07 54.91 62.71 12 20 55 3720.5 8.93 167.30

1940.39 -28.68 17.49 57.71 109.46 22 56 42 1340.4 -25.75 9.53

4136.27 15.37 158.55 53.37 59.09 13 16 41 3536.3 11.16 151.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

94;T14610.1 $GR 655.0 SG3 620.5 ST 3810.1 SR 580.9 SS 1204.6

RRT -.2716 RRF -.3155 RTF .9866 CRT -.5003 CR_ .6942 CST -.g703

86614624.8 R23 .0489 R13 -.g866 LSA 3997.8 MSA 567.8 SSA 19.7

S6114611.2 862 630.4 THA 179.30 EL1 3821.3 EL2 501.5 ALF 175.56
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. t964)

LAUNCH DATE NOV 16 1964

HELIOCENTRIC C(_qIC

RL 147.92 LAL .00

RP 207.21 LAp -1.85

RC 324.413 GL 14.13

PLANETOCENTRIC CONIC

C3 18.918 VNL 4._49

LNCH AZMTH LNCH TIME

90.00 19 50 20

90.00 9 49 43

100.00 21 15 28

100.00 11 7 18

110.00 21 32 15

110.00 12 G 59

FLIGHT TIME 404.00 ARRIVAL DATE DEC 25 1965

DISTANCE 890.487

LOL 55.88 YL 33.087 GAL -6.22 AZL 88.15 HCA 267.46 SMA

LOP 311.13 VP 24.083 GAP -12.99 AZF 90.08 TAL 327.28 TAp

GP -.58 ZAL 137.56 ZAP 31.39 ETS 178.03 ZAE 51.13 ETE

EARTH TO MARS

189.32 ECC .24293 INC !.8507 Vl 30.121

254.74 RCA 143.35 Apo 235.32 V2 26.434

ITg.2G ZAC 85.54 ETC 256.90 CLP 31.38

OLA 7.79 RAL 19T.67 RAO 6567.8 VEL 11.845 PTH 2.10 VHP 5.687 DPA 3.86 RAp 173.51 ECC 1.5113

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2445.25 -24.42 56.64 60.36 104.81 20 31 5 1845.2 -22.14 48.71

4601.21 12.61 194.76 86.91 64.43 11 6 24 4001.2 9.06 187.87

2170.78 -25.51 36.12 60.02 106.13 21 51 37 1570.8 -23.06 28.18

4350.90 13.63 175.83 56.39 63.14 12 19 49 3750.9 9.92 169.01

1930.40 -28.45 16.80 58.95 109.81 23 4 25 13S0.4 -25.48 8.88

4164.05 16.34 160.13 54.86 59.55 13 16 23 3564.1 12.17 153.49

DXFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

708-1.7092 TRA 8.0407 TC-11.$333 BAU 2.6875 SGTI4715.9 SGR 658.1SG3 585.5 ST $929.8 SR 585.5 SS 1188.6

ROE .4455 RRA .0918 RC3 .3187 FAu .09538 RRT -.2835 RRF -.3289 RTF .9857 CRT -.5219 CRS .7090 CST -.9714

F0(-1.3789 FRA 3.9945 FCS-4.3648 BSP 52070 S_14730.6 R23 .0510 R13 -.9858 LSA 4109.0 MSA 581.2 SSA 19.3

6OE 1.7658 BRA 8.0A12 BC311.3378 FSP 2144 $Gl14717.1SG2 631.0 THA 179.27 EL1 3941.9 EL2 497.9 ALF 175.48

LAUNCH DATE NOV 16 1964 FLIGHT TIN( 406.00 ARRIVAL DATE DEC 27 1965

HELIOCENTRIC C.CN|C DISTANCE 894.692 EARTH TO MARS

RL 147.92 LAL .00 LOt. 53.68 VL 33.074 GAL -6.43 AZL 68.15 HCA 268.72 SMA 189.44 ECC .24491 INC 1.8475 V1 30.121

RP 20T.lZ LAp -1.85 LOP $22.40 VP 24.103 GAP -13.15 AZP 90.04 TAL 326.35 TAp 235.07 RCA 145.04 APO 235.83 V2 26.444

RC 325.253 GL 15.82 GP -.57 ZAL 138.69 ZAP 30.84 ET$ 178.01 ZAE 50.28 ET( 179.27 ZAC 85.70 ETC 256.83 CLP 30.84

PLAN£TOCENTRIC CONIC

CS 19.667 VHL 4.435 DLA 7.09 RAL 198.56 RAO 6567.8 VEL 11,876 PTH 2.1| VHp 5.790 DpA 3.57 RAP 174.17 ECC 1.$237

LNCH AZ14TH LNCH TIM( L-I TIM( INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 59 19 2431.04 -24.18 55.74 61.65 105.20 20 39 51 1832.0 -21.66 47.84

90.00 9 47 48 4632.78 13.53 196.82 58.43 64.88 11 5 1 4032.8 10.03 189.68

100.00 21 14 S 2150.74 -Z5.28 35.30 61.3| 106.50 22 0 1 1558.7 -22.78 27.40

100.00 11 5 45 4381.32 14.56 177.62 57.91 63.60 12 18 46 3781.3 10.90 170.74

110.00 ZZ AO 3 1R20.69 -28.23 16.15 80.22 110.13 23 IZ 4 1320.9 -25.22 8.26

110.00 12 6 14 4191.93 17.29 161.72 56.39 60.04 13 16 6 3591.9 13.18 155.08

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.8431 TRA 8.3488 TC-11.0361BAU 2.9028 86T14820.0 S6R 660.9 SG3 551.8 ST 4048.4 SR 589.9 SS 1170.4

RDE .4558 RRA .0868 RC3 .$135 FAU .08921 RflT -.2988 RRF -.3425 RTF .9848 CRT -.5419 CRS .7229 CST -.9722

F08-1.3778 FRA 3.8780 FC3-3.9268 BSlP 52421 S6814834.7 R23 .0533 RI3 -.9846 LSA 4218.9 MS A 554.9 SSA 19.0

BDE 1.8908 BRA 8.3492 6C311.0406 FSP 2028 _;!14821.3 SG2 631.4 THA 179.24 EL1 4061.2 EL2 494.2 ALF 175.42

LAUNCH DATE NOV 16 1964 FLIGHT TIME 408.00 ARRIVAL DATE DEC 29 1965

"ELIOCE.TRICconic
RL 147.92 LAL .00
.p 207.0, LAF -1.84
RC328.096 GL 1s.s2

PLANETOCENTRIC CONIC

c3 2o.,8s V.L 4.s24
L.C. AZMTNLNCNTIME

90.00 2o 8 _o
90.00 9 45 57

100.00 21 32 33

100.00 11 4 15

110.00 22 47 46

110.00 12 5 32

DIFFERENTIAL CCItRECTION6

T08-1.9805 TRA 6.6661 TC-10.7352 BAU 2.9384

ROE .4664 RRA .0616 RC3 .3061 FAU .08318

F0(-1.3755 FRA 5.7567 FC3-3.5166 BSP 52768

ROE 2.0552 BRA 9.6665 8CS10.T396 FSP 1915

OISTAHCE 898.887 EARTH TO MARS

LOL 53.68 VL 33.080 GAL -6.85 AZL 88.16 HCA 289.99 SNA 189.55 ECC .24698 INC 1.8444 vl 30.121

LOP 323.66 VP 24.123 GAP -13.30 AZP 90.00 TAL 325.40 TAp 235.39 RCA 142.74 APO 236.37 V2 26.454

GP -.56 ZAL 139.60 ZAP 30.31 [TS 177.99 ZAE 49.44 ETE 179.28 ZAC 85.86 ETC 256.77 CLP 30.31

OLA 6.40 RAL 199.44 RAD 6567.6 VEL 11.910 PTH 2.12 VHP 5.895 DPA 3.26 RAP 174.85 ECC 1.3368

L-I TIN( INJ LAT IN/ LONG IHJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ E LAT INJ 2 LONG

2419.42 -23.95 54.89 62.97 105.57 20 48 30 1819.4 -21.59 47.02

4664.35 14.43 198.50 59.97 65.37 11 3 41 4064.4 10.99 191.51

2147.24 -25.08 34.52 81.61 106.85 22 6 21 1547.2 -22.51 28.65

4411.76 15.47 179.42 59.46 64.10 12 17 47 3811.8 11.68 172.48

1911.88 -28.01 15.54 81.50 110.44 23 19 38 1311.9 -24.97 7.68

4219.89 16.23 163.34 57.95 60.57 13 15 52 3619.9 14.18 156.58

MID-CoU41SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14920.3 SGR 663.7 8G3 519.2 ST 4166.0 SR 594.2 SS 1150.2

RflT -.30TT RRF -.3563 RTF .9837 CRT -.5604 CRS .7365 CST -.9728

S_14935.0 fl23 .0558 R13 -.9837 LSA 4327.6 MSA 548.7 SSA 18.7

86114921.7 SG2 631.5 THA 179.21 EL1 4179.5 EL2 490.5 ALF 175.37

LAUNCH DATE NOV 16 1964 F_IGHT TIME 410.00 ARRIVAL DATE DEC 31 1965

HELIOCENTRIC C_NIC

RL 147.92 LAL .OO

RP 206.96 LAP -1.94

RC 326.917 GL 13.22

PLANETOCENTRIC CONIC

C3 21.315 VHL 4.61T

LNCN AZMTH LNCM TIN(

90.00 20 16 55

90.00 9 44 9

100.00 21 40 58

lO0.O0 11 2 48

110.00 22 55 23

110.00 12 4 51

DIFFERENTIAL C_RRECTION8

TOE-2.1212 TRA 6.9914 TC-10.4368 8AU 2.9753

ROE .4815 RRA .0760 RC5 .3083 FAu .07737

FDE-1.SG57 FRA 3.6566 FCS-3.1424 8SP 53086

BOE 2.1752 BRA 8.9918 RC310.4409 FSP 1804

DISTANCE 903.072 EARTH TO MARS

LOL 53.68 VL 33.087 GAL -6.87 AZL 88.16 i4CA 271.25 MIA 189.67 ECC .24914 INC 1.8415 vl 30.121

LOP 324.93 VlP 24.141 GAP -13.46 AZP 89.96 TAL 324.44 TAp 235.69 flCA 142.42 APO 236.92 V2 26.463

GP -.55 ZAL 140.91 ZAP 21).80 ET8 177.96 ZAE 48.62 ETE 179.29 ZAC 86.03 ETC 256.70 CLP 26.79

DLA 5.71RAL 200.31RAO 6587.9 VI[L t1.946 PTH 2.13 VHp 6.002 OPA 2.87 RAP 175.54 (CC 1.3508

L-I TIN( IMJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2407.38 -23.73 $4.08 64.30 105.92 20 57 2 1807.4 -21.32 4_.23

4695.92 15.32 200.39 61.55 65.89 11 2 25 4095.9 11.9_ 193.35

2138.31 -24.84 33.78 63.94 107.19 22 16 34 1536.3 -22.25 25.94

4442.22 16.37 181.23 61.04 84.83 12 16 50 3842.2 12.82 174.24

1903.38 -27.81 14.96 $2.80 110.73 23 27 7 1303.4 -24.?4 7.14

4247.91 19.16 184.88 59.54 61.14 13 19 39 3647.9 15.16 158.15

flIO-COURI_ EvrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T15018.3 S4;R 886.3 863 487.7 ST 4261.5 SR 598.S 88 1127.9

RRT -.3188 _ -.3703 RTF .9824 CRT -.57?? CRS .7490 CST -.97S3

SC_15035,0 R23 .0587 R13 -.9823 LSA 4434.7 M6A 542.8 SSA 18.4

S6115018.8 8GR 631.3 THA 179.19 EL1 4295.6 EL2 486.8 ALF 175.32
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE NOV 18 1964 FLIGHT TIME 412.00

H(LIOCEHTRIC CONIC DISTANCE 907.245

RL 147.92 LAL .DO LOL 53.88 VL 33.093 GAL -7.10 AZL 88.18 HCA 272.52 8MA

RP 204.09 LAP -1.84 LOP 326.20 VP 24.159 GAP -13.83 AZP 89.92 TAL 323.46 TAp

tic 327.742 GL 12.91 GP -.54 ZAL 142.01 ZAP 29.30 ET3 177.94 ZA( 47.81 ET(

PLANETOCENTR|C CONIC

C3 22.221 VHL 4.?_4 DLA _.02 RAL 201.17 RAO 6567.9 VEL 11.983 pTH 2.14 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT A$C INJ AZNTH INJ TIME

gO.DO 20 23 33 2395.92 -23.52 33.31 65.54 106.25 21 5 29

90.00 9 42 25 4727.47 16.19 202.30 63.15 66.44 11 1 13

100.00 21 49 18 2125.93 -24.83 33.08 65.27 107.50 22 24 42

100.00 11 1 24 4472.70 17.25 183.07 62.66 65.20 12 15 56

110.00 23 2 58 1895.37 -27.62 14.42 64.11 111.00 23 34 31

110.00 12 4 13 4276.02 20.08 166.65 61.17 61.74 13 IS 29

DIFFERENTIAL CORRECT|ONS NIO-COURSIE EXECUTION ACCURACY

708-2.2643 TRA 9.3265 TC-10.1389 BAU 3.0127 8;715113.1 SGR 668.8 963 457.3

ROE .4930 RRA .0700 RC3 .2964 FAU .07174 RflT -.3319 RRF -.3844 RTF .9810

FOE-1.3344 FRA 3.5120 FC3-2.7949 8SP 53382 S6816127.9 R23 .0617 R13 -.9811

BIDE 2.3180 6RA 9.3287 6C310.1412 FSP 1697 S6113114.7 SG2 630.9 THA 179.16

ARRIVAL DATE JAN 2 1966

EARTH TO MARS

189.79 ECC .25139 INC 1.8382 Vl 60.121

235.98 RCA 142.08 _0 237.50 V2 26.471

179.30 ZAC 86.20 ETC 256.64 CLp 29.29

6.111 OPA 2.67 RAp 176.24 ECC 1.3657

PO CST TIM INJ 2 LAT INJ 2 LONG

1795.9 -21.06 45.49

4127.5 12.86 195.20

1525.9 -22.00 25.27

3872.T 13.76 176.01

1295.4 -24.51 6.62

3676.0 16.14 159.74

C_RBIT DETERMINATION ACCURACY

ST 4394.8 SR 602.2 SS 1103.6

CRT -.5938 CRS .7612 CST -.9735

LSA 4539,2 HSA 537.1SSA 18.1

EL1 4409.3 EL2 483.1ALF 175.29

LAUNCH DATE NOV 16 1964 FLIGHT TIME 414.00 ARRIVAL DATE JAN 4 1966

HELIOCENTRIC CCNIC DISTANCE 911.405 EARTH TO MARS

RL 147.92 LAL .00 LCL 53.68 VL 33.100 GAL -7.33 AZi. 88.16 HCA 273.78 SMA 189.91 ECC .25373 INC 1.8350 vl 30.121

RP 206.84 LAP -1.83 LOP 327.46 VP 24.175 GAP -13.80 AZP 89.88 TAL 322.47 TAp 236.25 RCA 141.72 APO 238.09 V2 26.477

RC 328.582 tel. 12.61 reP -.53 ZAL t43.10 ZAP 28.81 ET$ 177.92 ZAE 47.02 ETE 179.30 ZAC 86.38 ETC 256.58 CLP 28.81

PLANETOCENTMIC CONIC

C3 23.195 VHL 4.815 OLA 4.35 RAL 202.03 RAO 6567.9 VlEL 12.023 PTH 2.15 VHP 6.222 DpA 2.35 RAp 176.95 ECC 1.5816

LNCH AZI4TH LNCH TIM( L-I TIN( INJ LAT INJ LONG XNJ RT ASC |NJ AZI4TH INJ TIME PO CST TIN INJ Z LAT INJ 2 LON&

90.00 20 34 5 Z$85.04 -23.31 52.59 67.01 106.55 21 13 50 1785.0 -20.82 44.79

90.00 9 40 44 4759.00 17,03 204.23 64.79 67,03 11 0 3 4159.0 13.78 197.06

100.00 21 57 28 2119.10 -24.43 32.42 66.63 107.79 22 32 44 1516.1 -21.77 24.63

100.00 11 0 2 4303.18 18.11 184.92 64.30 65.80 12 15 G 3903.2 14.69 177.80

110.00 23 10 23 1887.87 -27.43 13.91 65.45 111.24 23 41 51 1267.9 -24.30 6.15

110.0_ 12 3 37 4304.17 20.99 168.34 82.82 62.37 13 15 21 3704.2 17.11 161.35

DIFFERENTIAL C_RECTION$ MIO-COURSI[ (vtrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.4121 TRA 9.6898 TC3-9.6418 BAU 3.0519 SG715205.8 SGR 671.2 SG3 428.0 ST 4505.8 SR 606.0 SS 1077.4

ROE .3089 RflA .0835 RC3 .2903 FAU ,06628 RRT -.3442 RRF -.3988 RTF .9794 CRT -.6085 CRS .7730 CST -.9736

FOE-1.8404 FRA 3.3843 FC3-2.4749 BSP 53632 $6815220.6 R23 .0651 R13 -.9795 LSA 4642.0 NSA 531.5 SSA 17.8

BOE 2.4352 BRA 9.8698 BC3 9.8459 FSP 1592 S6115207.6 $G2 630.2 THA 179.13 EL1 4521.1 EL2 479.3 ALF 175.27

LAUNCH DATE NOV 18 1984 FLIGHT TIME 416.00 ARRIVAL OATE JAN 6 1966

HELIOCENTRIC CONIC DISTANCE 915.550 EARTH TO MARS

RL 147.92 LAL .00 LOt. 53.68 VL 33.108 GAL -7.57 AZL 88.17 HCA 275.05 SHA 190.03 ECC .25818 INC 1.8319 vl 30.121

RP 206.79 LAP -1.82 LOP 328.73 VP 24.191 GAP -13.97 kip 89.84 TAL 321.46 TAp 236.51 RCA 141.35 Apo 238.71 v2 26.483

tic 329.3T8 GL 12.31GP -.52 ZAL 144.18 ZAP 28.34 ET8 177.89 ZkE 48.24 ETE 179.31 ZAC 84,58 ETC 256.52 CLP 28.33

PLANETOCENTRIC CONIC

C3 24.212 VHL 4.9210LA 3.68 RAL 202.88 RAD 8588.0 VEL 12.066 PTH 2.16 VHp 6.338 GpA 2.03 RAp 177.88 ECC 1.3985

LNCH AZMTH LHCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 20 42 30 2374.73 -23,11 51.89 68.39 106,84 21 22 5 17T4.7 -20.58 44.13

90.00 9 39 T 4790.51 17.86 206.17 66.46 67.65 10 58 57 4190.5 14.68 198.94

100.00 22 S 34 2108.81 -24.23 31.80 68.00 108.06 22 40 41 1508.8 -21.54 24.04

100.00 10 58 44 4533.66 18.95 186.80 85.97 66.44 12 14 18 3933.7 15.60 179.60

110.00 23 17 45 1860.67 -27.26 13.44 66.79 111.47 23 49 6 1280.9 -24.09 5.70

110.00 12 8 2 4332.36 21.86 170.05 64.51 63.04 13 15 14 3732.4 18.06 162.98

DIFFERENT IAL CORRECTIONS MID-COURSE EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.5817 TRA10.0228 TC3-9.5472 BAU 3.0917 SG715295.1SGR 673.5 863 399.6 ST 4613.7 SR 609.6 SS 1049.0

ROE .3232 RflA .0566 RC3 .2839 FAU .09099 RRT -.3563 RRF -.4132 RTF .9776 CRT -.6223 CR6 .7842 CST -.9755

FOE-1.3224 FRA 3.2537 FC3-2.1808 BSP 53865 SG915309.9 R23 .0688 R13 -.9777 LSA 4741.4 HSA 526.1 SSA 17.5

BO( 2.6146 8RA10.0229 BC3 9.5514 FSP 1490 S6115297.0 SG2 629.2 THA 179.10 EL1 4629.4 EL2 475.6 ALF 175.25

LAUHCH DATE NOV 16 1964 FLIGHT TIM( 418.00 ARRIVAL DATE JAN 8 1966

HELIOCENTRIC CONIC DISTANCE 919.681 EARTH TO MARS

flL 147.92 LAL .00 LOL 53.68 VL 33.113 GAL -7.82 AZL 88.17 HCA 276.32 Sl4A 190.15 ECC .25873 INC 1.8287 vl 30.121

RP 208.75 LAP -1.82 LOP 330.00 VP 24.205 GAP -14,15 AZP 89.90 TAL 320.43 TAP 236.75 RCA 140.95 APO 239.35 V2 26.488

RC 330.190 GL 12.01G4P -.52 ZAL 145.25 ZAP 27.89 (79 177.87 ZAE 45.47 (TE 179.32 ZAC 86.74 ETC 256.46 CLP 27.87

PLAN(TOCENTRIC CONIC

C3 25.305 VHL

LNCH AZ14TH LNCH TIN( L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TINE

90.00 20 50 49 2364.98 -22.91 51.24 69.79 107.11 21 30 14

90.00 9 37 32 4821.99 18.66 206.13 69.15 68.31 10 57 54

100.00 22 13 34 2098.07 -24.05 31.22 69.39 108.31 22 48 32

100.00 10 57 28 4564.13 19.77 1119.69 67.68 67.11 12 13 32

110.00 23 25 2 1874.37 -27.10 13.00 98,16 111.69 23 56 17

110.00 12 229 4360.59 22.72 171.79 99.23 63.74 13 15 10

DIFFERENTIAL CORRECTIONS N|O-COURSE EXECUTION ACCURACY

70E-2.7159 TRA10.3849 TC3-9.2593 BAU 3.1339 SG715393.Z _ 675.7 8G3 372.2

ROE .5379 RRA .0492 RC3 .2775 FAU .05586 RRT -.3687 RRF -.4281 RTF .9755

FOE-1.SDZZ FRA 3.1198 FC3-1.9116 9SP 54049 SG815398.1 R23 .0730 R13 -.9756

BDE 2.7687 BRAlO.5850 BC3 9.2634 FSP 1390 S6115385.3 SG2 628.0 THA 179.07

5.030 DLA 3.01 RAL Z03.73 RAD 6569.0 VI[L 12.111 PTH 2.17 VHP 6.452 DPA 1.70 RAp 178.42 ECC 1.4165

PO CST TIN INJ 2 LAT 1NJ 2 LONG

1765.0 -20.35 43.50

4222.0 15.56 200,83

1498.1 -21.32 23.48

3964.1 16.50 181.42

1274.4 -23.91 5.29

3760.6 19.00 164.63

OROIT OETERMINATZON ACCURACY

9T 471g.s SR 613.0 SS 1019.2

CRT -.6363 CR8 .7953 CST -.9732

LSA 4839.1 MSA 520.8 SSA 17.2

ELI 4735.7 EL2 471.8 ALF 175.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 16 1964

HELIOCENTRIC CONIC

RL 147.92 LAL .DO

RP 206.71 LAp -1.61

RC 331.000 GL 11.71

PLANETO¢ENTRIC CONIC

C3 26.470 VHL 5.145

LNCH AZ14TH LNCM TIN(

90.00 20 59 1

90.00 9 36 0

tOO.DO 22 21 29

100.00 10 56 15

110.00 23 32 14

110.00 12 1 59

FLIGHT TIME 420.00 ARRIVAL DATE JAN 10 1966

DISTANCE 923.794 EARTH TO MARS

LOt. 53,68 VL 33.120 GAL -6.08 AZL 86.17 HCA 2TT,Sg Si4A 190.27 ECC .26139 INC 1.8256 Vl 30.121

LOP 531.27 VP 24.219 GAP -14.34 AZP 86.T6 TAL 319.39 TAP 236.98 RCA 140.54 APO 240.01 V2 26.492

GP -.51 ZAL 146.31 ZAP 27.43 ET6 177.85 Zk( 44.72 ETE 179.32 ZAC 86.92 ETC 256.40 CLP 27.43

DLA 2.36 flAL 204.56 RAD 6569.1 VEL 12.159 PTH 2.18 VHP 6.571 DpA 1.36 RAP 179.17 ECC 1.4556

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ TIN( PO C$T TIN INJ 2 LAT INJ 2 LONG

2355.79 -22.73 50.63 71.19 107.36 21 38 17 1755.6 -20.14 42.91

4853,43 19.44 210.11 69.68 69.00 10 56 54 4253.4 16.41 202.74

2089.87 -23.67 30.67 70.79 106.55 22 56 16 1469.9 -21.12 22.96

4594.59 20.56 190.60 69.41 67.81 12 12 49 3894.6 17.37 183.26

1868.37 -26.84 12.60 69,55 111.66 24 5 22 1268.4 -23.73 4.91

4388.85 P--.3.$6 _73.$4 $T.98 64_48 iS tS ? 3788.9 19.93 166.30

DIFFERENTIAL CGRRECTIONS

10[-2.8T27 TRAlO.TSTT TC3-8.9728 BAU 3.1767

ROE .5551 RRA .0413 tiC3 .2710 FAU .05098

FD[-1.2?94 FRA 2.9832 FC3-1.6643 8$P 54217

BOE 2.9255 BRAlO.TS?T BC$ 8.8768 FSP 1293

LAUNCH DATE NOV 16 1964

H(LIOCENTRIC CTJ41C

RL 147.9E LAL .00

RP 206.69 LAP -1.80

RC 331.806 GL 11.42

PLAN(TOCENTRIC C(_IC

CS 27.710 VHL 5.2S4

LNCN AZI4TH LNCH TIN(

90.00 21 7 8

90.00 9 34 31

lOO.O0 22 29 16

lO0.O0 10 55 4

110.00 23 59 21

110.00 12 1

DIFFERENTIAL C(_R(CTIQN6

TOE-S.0333 TRA11.1404 TC3-|.6815 BAU 3.'2713

ROE .5SlT RRA .0329 RC$ .2644 FAU ,04603

FDE-1.2519 FRA 2.6432 FC3-1.4380 Blip 54334

BOE 3.0861 BRAt!,1404 BC$ 8.6959 FlUP 1188

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT154R7.7 $_t 6TT.T SG3 345.8 ST 4821.9 SiR 616.2 SS 987.4

RRT -.3610R2F -.4430 RTF .9731 CRT -.6473 CRS .8058 CST -.9727

S6815462.5 223 .OTTS 215 -.9731 LSA 4935.5 NSA 515.7 SSA 16.9

S61154S9.9 _ 626.5 THA 179.04 EL1 4838.5 ELI 466.D ALF 175.23

FLIGHT TIME 422.00 ARRIVAL DATE JAN lZ 1966

DISTANCE 927.890 EARTH TO MARS

L(X. 53.68 VL 33.127 GAL -8.34 AZL 88.18 HCA 278.86 SNA 190.40 ECC .26416 INC

LOP 332.54 VP 24.231 GAP -14.53 AZP 89.72 TAL 312.34 TAp 237.19 RCA 140.10 APO

GP -.50 ZAL 14?.36 ZAp 27,00 ETS 1"77.82 ZA( 43,98 ETE 179.33 ZAC 87.11 ETC

OLA 1.78 RAL 205.38 RAO 6562.1 VI[L 12.210 PTH 2.18 VHp 6.693 DPA 1.08 RAP

L-I TIN( INJ LAT

254T,14 -28.55

4284.24 20.80

Z082.19 -23.7D

4S29.1)2 21.33

1652.85 -26.00

4417.18 24.37

1.8824 vl 30.121

840.69 V2 26.494

256.54 CLP 87.00

179.93 ECC 1.4560

INJ LONG INJ RT ASC INJ AZi4TH INJ TIM[ PO CST TIN IHJ 2 LAT INJ 2 LONG

SO.OR 72.61 107,60 81 46 15 1747.1 -19,93 48.S$

812.|0 71.64 69.72 10 55 36 4864.8 17.85 804.66

50.16 7_.80 108,77 23 3 59 1462.2 -20.92 22.47

192.55 71.17 68.55 12 12 9 4025.0 18.23 195.11

12.24 1_).93 112.06 84 10 24 1268.8 -25.57 4.56

175.35 99.77 65.26 13 15 6 3817.1 20.$3 167.$9

MIO-COU29[ EXI[CUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

SGTISS49.T 862 679.6 SG3 320.2 9T 4981.4 SIR 618.1 Ss 953.9

RRT -.393322F -.4582 flTF .9702 CRT °.6566 CRS .8164 CST *.9720

SrM19564.9 R83 .0626 R13 -.9103 LSA 5025.2 MSA 5110.6 SSA 16.6

S61|5998.I SG8 684.7 THA 179.01 ELI 4938.4 EL2 464.3 ALF 175.22
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1, 19643

LAUNCH DATE N_¥ 17 1964 FLIGHT TIN( IG0.00 ARRIVAL DATE APR 26 1965

HELIOCENTRIC CONIC

RL 147.89 LAL .DO

RP 244.80 LAp 1.18

RC 127.239 GL 9.78

PLANETOCENTRIC CONIC

C3 38.219 VHL 6.018 OLA 10.09 RAL 181.33 RAO 6588.4 V(L 12.553 PTH

LNCH AZMTH LNCH T|ME b-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

80.00 18 23 0 2679.71 -27.48 73.10 56.89 97.13 19 7 40

90.00 8 58 50 4888.87 15.07 199.85 50.59 65.74 10 16 57

100.00 19 49 20 2401.26 -28.85 52.41 56.68 98.20 20 29 21

100.00 10 15 11 4440.55 16.32 181.13 49.99 64.80 11 29 12

110.00 21 9 55 2152.21 -32.51 32.77 55.95 101.18 21 44 48

110.00 11 12 5 4262.37 19.63 165.84 48.21 61.44 12 23 8

DIFFERENTIAL CCRRECT|ONS MID-COURSE EXECUTION ACCURACY

TOE .9504 TRA-2.3731TC3 .7189 BAU .3493 SGT 2814.1SGR 492.5 SG3 206.5

ROE -.4784 RRA -.1785 RC3 -.0602 FAU .06327 RRT -.0910 RRF .0457 RTF -.8593

FOE -.4158 FRA 1.3478 FC3-1.5123 BSP 8779 SG8 2660.0 RZ3 .0087 R13 .8593

tiDE 1.0S40 9RA 2.3798 BC3 .7214 FSP 583 SGI 2814.2 54;2 491.5 THA 179.32

OISTANCE 4Z6.726 EARTH TO MARS

LOL 54.68 VL 35.323 GAL -5.77 AZL 88.33 HCA 135.15 SHA 242.56 [CC .40115 INC 1.6670 ¥1 50.129

LOP 189.85 VP 23.178 GAP 23.64 AZP 91.18 TAL 339.70 TAp 114.85 RCA 145.26 APO 339.86 V2 22.407

GP .49 ZAL 121.95 2Ap173.83 [TS 174.15 ZAE 155.25 ET£ 358.53 ZAC 88.98 [TC 256.11 CLP 173.85

2.27 VHP 10.635 OpA .19 RAP 184.12 ECC 1.5961

PO CST TIN INJ 2 LAT IMJ 2 LONG

2079.7 -26.21 6d.68

4086.9 11.66 192.82

1801.3 -27.41 45.90

3840.6 12.77 174.14

1552.2 -30.63 24.06

3662.4 15.67 158.96

ORBIT DETERMINATION ACCURACY

ST 1137.2 SR 458.4 SS 552.$

CRT -.7222 CRS -.5704 CST .9783

LSA 1302.5 NSA 333.4 SSA 29.9

EL1 1188.0 ELI 303.5 ALF 162.60

LAUNCH OAT( NOV 17 lg64 FLIGHT TIM( 162.00 ARRIVAL OATE APR 28 1965

HELIOCENTRIC CONIC DISTANCE 428.784 EARTH TO MARS

RL 147.99 LAL .DO LOL 54.68 VL 35.212 GAL -5.58 AZL 88.34 HCA 136.05 SMA 239.15 ECC .39208 INC 1.6614 V1 30.128

RP 244.57 LAP 1.15 L(_ j 190.75 VP 23.029 GAP 23.05 AZP 91.20 TAt. 340.04 TAP 116.10 RCA 145.38 APO 332.92 V2 22.429

RC 129.306 GL 9.97 GP .51 ZAL 121.41 ZAP 173.35 ET$ 174.31 ZA[ 154.99 ETE 358.75 ZAC 89.09 ETC 256.09 CLP 173.37

PLANETOCENTRIC CONIC

CS 34.442 VHL 5.889 DLA 10.48 RAt. 180.92 RAD 9588.4 V[L 12.482 PTH 2.28 VHp 10.395 DpA .03 RAP 184.52 ECC 1.5668

LNCH AZMTH LNCH TIME L-I TIIAI[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 18 18 13 2879.71 -27.48 73.10 55.69 97.13 19 2 53 2079.7 -26.21 64.66

90.00 9 0 20 4981.46 14.35 199.32 49.34 65.32 10 18 1 4061.5 10.90 191.34

100.00 19 44 48 2400.56 -28.84 52.36 55.48 98.22 20 24 47 1600.6 -27.40 43.85

100.00 10 16 28 4415.65 15.59 179.66 48.73 64.17 11 30 3 3815.9 11.99 172.72

110.00 21 4 51 2149.96 -32.48 32.61 54.75 101.29 21 40 41 1550.0 -30.59 23.90

110.00 11 12 53 4239.19 18.87 164.47 46.95 60.98 12 23 32 3639.2 14.86 157.66

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9304 TRA-2.3448 TC3 .7980 BAU .3617 $GT 2892.5 _ 495.5 $63 216.8 ST 1146.1SR 451.9 SS 558.8

ROE -.4800 RRA -.1708 RC3 -.0822 FAU .09507 RRT -.04S2_RI_F .0491 RTF -.9842 CRT -.7190 CRS -.5611CST .9769

FOE -.4141FRA 1.5762 FC3-1.8357 Blip 8955 SGB 2706.4 R23 .0093 R13 .8642 LSA 1310.9 MSA 332.8 SSA 30.2

8DE 1.0379 BRA 2.3509 Be3 .7955 FSP 595 SGI 2982.7 SG2 484.8 THA 179.33 EL1 1194.6 EL2 301.3 ALF 163.06

LAUNCH DATE NOV 17 1964 FLIGHT TIME 164.00 ARRIVAL DATE ApR 50 1965

HELIOCEMTRIC CONIC OISTANCE 430.964

RL 147.88 LAL .00 LOt. 54.88 VL 35.108 GAL -5.40 AZL 68.54 HCA

RP 244.34 LAP 1.13 LOP 191.66 VP 22.889 GAP 22.46 AZP 91.21 TAL

RC 131.411GL 10.18 GP .53 2AL 120.85 ZkP 172.87 ET$ 174.45 ZAE

PLANETOCENTRIC CONIC

C3 32.775 VHL 5.7t5 DLA 10.87 RAL 180.49 RAD 6588.3 VEL 12.416 PTH

LNCH AZMTH LNCH TIME L'I TIME INJ LAT

90.00 18 13 17 2880.21 -27.48

90.00 9 1 50 4835.94 13.62

100.00 19 40 4 2400.32 -26_84

100.00 10 17 44 4391.09 14.85

110.00 2L 0 36 2149.18 -32.46

110.00 11 13 39 4215.96 16.10

DIFFERENTIAL CCRRECTION8

TOE .9100 TRA-2.3158 TC$ .8509 BAU .3739

RDE -.4420 RRA -.1634 RC3 -.0941FAU .08897

FOE -.4116 FRA 1.6048 FC3-1.7690 BWs 9t30

BOE 1.0116 BRA 2.3215 BC3 .8533 FSP 630

EARTH TO MARS

136.96 3MA 235.99 ECC .56541 IN¢ 1.6556 V1 50.12!

340.39 TAp 117.35 RCA 145.51 APO 326.47 V2 22.451

154.78 (T( 358.98 2AC 89.20 ETC 256.07 CLP 172.88

2.24 _HP 10.160 DpA -.13 RAP 184.91 ECC 1.5894

INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.14 54.49 97.11 18 57 57 2080.2 -25.21 64.70

196.81 48.09 64.93 10 19 6 4035.9 10.13 189.67

52.34 54.28 98.23 20 20 4 1800.3 -27.40 43.83

178.19 47.46 63.76 11 30 55 3791.1 11.21 171.30

32.47 53.55 101.35 21 36 26 1548.2 -30.55 23.77

163.11 45.69 60.50 12 23 55 3616.0 14.04 156.36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2710.8 SGR 478.4 SG3 227.7 ST 1153.9 SR 445.2 SS 564.9

RRT -.0627 flRF .0493 RTF -.8689 CRT -.7155 CRS -.5510 CST .9754

2752.7 R23 .0099 R13 .8689 LSA 1318.1MSA 332.2 SSA 30.5

$61 2710.9 SG2 477.4 THA 179.35 EL1 1200.1 EL2 299.1 ALF 163.51

LAUNCH DATE NOV 17 1964 FLIGHT TIME 186.00 ARRIVAL DATE NAY 2 1965

HELIOCENTRIC C_NIC

RL 147.89 LAL .00

RP 244.11 LAp 1.11

tic 133.550 GL 10.35

PLAN_TOCENTRIC CONIC

C3 31.211 VIAL 5.587

LNCH AZMTH LNCH TIME

90.00 18 8 11 2881.21 -27.49 73.21 53.29 97.07 18 52 53

90.00 9 3 21 4810.33 12.87 195.29 46.65 64.56 10 20 12

100.00 19 35 13 2400.57 -29.84 52.36 53.08 98.22 20 15 13

100.00 10 19 1 4588.20 14.10 176.73 48.24 63.37 11 31 4T

110.00 20 58 18 2146.81 -32.44 32.37 52,36 101.41 21 32 5

110.00 11 14 25 4192.73 17.32 161.77 44.44 60.04 12 24 18

OIFFERENT|AL C(:RflECT|ON$ MIO'COURW[ EXECUTION ACCURACY

TOE .8889 TRA-2.2665 TC3 .9226 BAU .3859 _;T 2758.7 _R 471.0 SG3 239.1

ROE -.4247 RRA -.1565 tiC3 -.0659 FAU .08894 RflT -.0631 RRF .0492 flTF -.6735

FOE -.4080 FRA 1.8337 FC3-1.9124 8SAP 9312 SG8 2799.9 R23 .0108 R13 .8735

BOE .9851 BRA 2.2917 BC3 .9249 FSP 866 SGI 2759.8 SG2 470.0 THA 179.36

DISTANCE 433.258 EARTH

LOt. 54.68 VL 55.005 GAL -5.22 AZI. 68.35 HCA 157.87 SNA 233.04 ECC .37509 INC

LOP 192.57 VP 22.756 GAP 21.87 AZP 91.22 TN. 340.75 TAP 118.62 RCA 145.63 APO

GP .55 zAL t20.27 ZAp 172.37 [79 174.56 zAI[ 154.62 ET( 359.17 ZAC 89.31 ETC

TO MARS

1.6496 Vl 30.128

320,45 V2 22.475

256.06 CLP 172.39

DLA 11.2T RAL 180.04 RAD 6568.2 VI[L 12.352 PTH 2.23 VHP 9.930 OPA -.28 RAP 185.29 ECC 1.5137

L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2081.2 -26.23 64.77

4010.3 9.34 188.39

1600.6 -27.40 43.85

3766.2 10.41 169.88

1546.8 -30.53 23.67

3592.7 13.21 155.07

ORBIT DETERMINATION ACCURACY

ST 1160.4 SR 438.3 3S 570.4

CflT -.7117 CRS -.5397 CST .9737

LSA 1324.0 MSA 331.8 SSA 30.7

EL1 1204.4 EL2 296.7 ALF 163.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 17 1964

HELI(_ENTRIC CONIC

RL 147.89 LAL .00

RP 243.81 LAp 1.08

MC 135.719 GL 10.54

PLANETOCEMTRIC CONIC

CS 29.743 VHL 5.454

LMCH AZMTH LNCM TIME

90.OO 18 2 57

90.00 9 4 53

100.00 19 30 13

100.00 10 20 lg

110.00 20 51 51

110.00 11 15 10

PLIGHT TIME 168.00 ARRIVAL DATE MAY 4 1965

DISTANCE 435.655 EARTH TO MARS

LOt. 54.68 VL 34.g08 GAL -5.04 AZL 88.36 HCA 138.78 SMA 230.29 ECC .36713 INC 1.6434 Vl 30.128

LOP 193.46 VP 22,630 GAP 21.26 AZP 91.24 TAL 341.11 TAp 119.99 RCA 145.75 APO 314.84 V2 22.496

GP .57 ZAL 119.67 ZAp 171.87 ETS 174.65 ZAE 154.50 ETE 359.37 ZAC 89.43 ETC 256.04 CLP 171.69

OLA 11.88 RAL 17g.58 RAO 6568,2 VEL 12.293 PTH 2,21 VHp 9.707 DpA -.44 RAp 185.68 ECC 1.4_95

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2882.72 -27.50 79.$2 52.09 97.02 18 47 40 2082.7 -26.24 64.87

4584.64 12.12 199.79 45,62 84.21 10 21 18 3984.6 8.55 186.92

2401.29 -28.95 §Z.41 51.99 98.20 20 10 14 1801.3 -27.41 43.90

4341.30 13.33 175.28 45.00 63,00 11 32 40 3741.3 9.61 168.47

2145.86 -32.43 32.30 51.16 101.45 21 27 38 1545.9 -30.51 23.60

4169.50 18.52 160.44 43.20 59.64 12 24 40 3569.5 12.37 193.79

DIFFERENTIAL CORRECTIONS

TOE .9673 TMA-2.2565 TC3 .9979 BAu .$977

ROE -.4078 RRA -.1495 RCS -.0875 FAU .07102

FOE -.4036 FflA 1.6828 FC5-2.0871 BSP 8493

BOG .9584 liRA 2.2614 6C3 1.0002 FSP 705

LAUNCH DATE NOV 17 1984

HELI¢CENTRIC C.@41C

RL 147.89 LAL .00

RP 243.63 LAP 1.06

RC 137.915 GL 10.72

PLAN[TOCENTRIC CONIC

CS 28.365 VHL 5.326

LNCH AZNTH LNCH TIM(

90.00 17 57 53

90.00 9 8 26

100.00 19 25 4

/O0.OO 10 21 36

110.00 20 47 15

110.00 11 15 53

DIFFERENTIAL CCItRECTION9

TDE .8991 TRA-2.2129 TCS 1.0989 BAU .4168

ROE -.3918 RflA -.1459 RC3 -.0694 FAU .07SOS

FOE -.3949 FRA 1.8948 FCS-2.Zt91 OSP 9939

BOG .9442 BRA Z.2189 BC3 1.0991 FSP 752

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 2608.2 sral 463.4 8G3 251.1 ST 1165.6 SR 431.2 S9 575.4

RRT -.0835 RRF .0458 RTF -.8778 CRT -.7074 CRS -.5276 CST .9718

SGB 2644.2 R23 .0113 R13 .8778 LSA 1328.4 MSA 331.4 SSA 31.0

SG1 2806.4 SG2 462.4 THA 179.36 EL1 1207.S EL2 294.2 ALP 164.39

FLIGHT TIME 170.00 ARRIVAL DATE MAY 6 1965

DISTANCE 438.146 EARTH TO MARS

LOt. 54.68 VL 34.815 GAL -4.87 AZL 88.36 HCA 139.89 SI4A 227.73 ECC .35949 1NC 1.6368 vl 30.128

LOP 194.$9 VP 22.5t0 GAP 20.70 AZP 91.25 TAL 341.48 TAP 121.17 RCA 145.86 APO 309.59 v2 22.522

GP .60 ZAL 119.03 ZAp 171.37 (TS 174.73 ZNE 154.43 (TE 359.57 ZAC 89.54 ETC 256.02 CLP 171.39

DLA 12.09 RAL 179.10 RAID 6368.1VEL 12,237 PTH 2.20 VHP 9,488 DpA -.§8 RAp 186.06 ECC 1.4668

L-I TIME INJ LAT INJ L._G l.Na RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2684.76 -27.52 73.46 50.69 96.95 18 42 18 2084.8 -26.27 65.02

4558.88 11.$5 192.28 44.40 68.88 10 22 25 $988.9 7.75 188.45

2402.32 -28.86 52.50 30.69 98.15 20 5 6 1802.5 -27.43 43.99

4316.$4 12.58 17S.8S 43,77 62.65 11 33 32 3716.3 8.79 167.06

2148.$8 -32.42 32.26 49.97 101.47 21 23 0 1545.4 -30.S0 23.$7

4146.28 15.72 159.11 4|.96 59.25 12 25 1 3546.3 11.$2 152.52

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SA;T 8853.7 Sr_ 456.0 SGS 263.4 ST 1_78.4 SR 424.1 SS 578._

RRT -.OTD9 RRF .0437 RTF -.$856 CRT -.7105 CRS -.5102 CST .9659

S_ 2989.9 R23 .0208 R13 .8856 LSA 1538.7 MSA 332.1 SSk 30.5

SGI 2859.g 362 454.9 THA 179.33 EL1 1218.7 EL2 288.6 ALF 164.78

LAUNCH DATE NOV 17 L964

MEL|OCENTRIC CONIC

RL 147.69 LAL .DO

RP 243.56 LAP 1.03

RC 140,134 GL 10.91

PLANET_ENTRIC CONIC

C3 27.075 VHL 5.203

LNCH AZI4TH LNCH TIME

90.00 17 52 2

90.00 9 7 59

100.00 19 19 48

100.00 10 22 34

110.00 20 42 33

110.00 11 16 38

FLIGHT TIRE 172.00 ARRIVAL DATE MAY 8 1965

DISTANCE 440.724 EARTH TO MARS

LOL 54.88 VL 34.725 GAL -4.70 AZL 88.37 HCA 140.61SMA 225.33 ECC .35219 INC 1.6301 vl 30.128

LOP 195.30 VP 22,397 GAP 20.12 AZP 91.26 TAL 341.85 TAp 122.46 RCA 145.97 Apo 304.68 v2 22.547

GP .62 ZAL 118.42 ZAP 170.85 ETS 174,79 ZAE 154.41ETE 359.78 ZAC 89,65 ETC 256,01CLP 170.87

DLA 12.51 RAL 178.60 RAD 6568.1 VEL 12.184 PTH 2.19 VHp 9.274 DpA -.73 RAp 186.43 ECC 1.4456

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2847.27 -27.54 73.64 49.70 96.86 18 36 49 2087.3 -26.30 65.19

4533.15 10.57 190.79 43.18 63.58 10 23 32 3933.1 6.94 183.99

2404.19 -28.89 52.62 49.50 96.09 19 59 53 1804.2 -27.46 44.11

4291.46 11.77 172.40 42.56 62.32 11 34 25 3691.5 7.98 168.66

2145.26 -32.42 32.25 48.79 101.48 21 18 19 1545.3 -30.50 23.56

4123.15 14.91 157.81 40.75 58.88 12 25 21 3S23.1 10.68 151.27

DIFPERENTIAL C_RRECTION9

TOE .8294 TRA-2.1889 TC3 1.1708 8AU .4245

flOE -.$758 RRA -.1389 RC3 -,0705 FAU .07543

FOE -.3908 FRA 1.7219 FC3-2.4121 BSP 9891

BOG .9103 BRA 2.1932 BC3 1.1729 FSP 790

LAUNCH DATE NOV 17 1964

HELIOCENTRIC CDNIC

RL 147.89 LAL .DO

RP 249.12 LAP 1.01

RC 142.373 GL 11.09

PLAN[TOCENTRIC CONIC

CS Z3.891 VHL 5.085

LNCH AZMTM LI_M TIME

90.00 17 46 22

90.00 9 9 32

100.00 19 14 25

100.00 10 24 11

110.00 20 37 43

110.00 11 17 20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2900,7 SGR 447.8 SG3 276.7 ST 1176.4 SR 416.4 SS 583.6

RRT -.0684 RflF .0436 RTF -.8876 CRT -.7016 CRS -.4988 CST .9657

SGB 2939.0 R23 .0188 R13 .8876 LSA 1336.9 MSA 331.3 SSA 31.1

961 2900.8 SG2 446.7 THA 179.40 EL1 1214.4 EL2 287.4 ALF 165.20

FLIGHT TIME 174.00 ARRIVAL DATE MAY 10 1965

DISTANCE 443.363

LOL 54.68 VL $4,640 GAL -4.53 AZL 88.38 HCA 141.52 SMA 223.09 ECC .34519 INC

LOP 196.22 VP 22.289 GAP 19.55 A ZP 91.27 TAL 342.23 TAp 123.75 RCA 146.07 APO

GP .85 ZAL 117.78 ZAP 170.33 ETS 174.84 ZA[ 154.49 ETE 359.98 ZAC 89.76 ETC

EARTH TO MARS

1.6230 vl 30.128

300.08 V2 22.572

255.99 CLP 170.35

OLA 12.93 RAt. 178.08 RAD 6568.0 VEL 12,134 PTH 2.17 VHP 9.066 DpA -.87 RAp 186.80

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZlMTH INJ TIME PO CST TIM INJ 2 LAT

2690.28 -27.56 73.86 48.51 96.75 18 31 13 2090.3 -26.34

4507.42 9.79 189.31 41.98 63.$0 10 24 40 3907.4 6.15

2406.34 -28.90 52.78 48.31 96.0_ 19 54 31 1806.5 -27.49

4266.60 10.98 170.97 41.36 62.02 11 35 17 3666.6 7.16

2145.59 -32,49 32.28 47.61 101.46 21 13 30 1545.6 -30.31

4100.11 14.09 156.52 39.54 58.53 12 25 40 3500.1 9.89

OIPFENENTIAL CORRECTIONS

TOE .8031 TRA-2.1611 TC3 1.2530 BAU .4339

ROE -.3604 RRA -.1308 RC3 -.0715 FAU .07787

POE -.3846 FRA 1.7499 FC3-2.6087 8SP 9958

BIDE .8603 BRA 2.1651 BC3 1.2551 FSP 833

MID-COURSE ExECuTION ACCURACY

SGT 2946.9 SGR 439.4 SGS 290.6

RRT -.1_38 RRF .0426 RTF -.8905

SGB 2979.4 R23 .0159 R13 .8905

SG1 2947.0 382 438.5 THA 179.44

ECC 1.4296

INJ 2 LONG

65.41

182.$4

44.26

164.28

23.58

150.02

ORBIT DETERMINATION ACCURACY

ST 1175.6 SR 408.6 $8 587.5

CRT -.6943 CRS -.4852 CST .9642

LSA 1335.5 MSA 330.8 SSA 31.5

EL1 1211.4 EL2 285.4 ALF 165.62
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUNCH DATE NOV 17 1964 FLIGHT TIME ITG.O0 ARRIVAL OATE MAY

HELIOCENTRIC CONIC OISTANCE 448.115 EARTH TO MARS

RL 147.89 LAL .OO LOt. 54.68 VL 34.558 GAL -4.37 AZL 98.38 HCA 142.44 SNA 220.97 ECC .33848 INC 1.6157 vl 30.128

RF 242.67 LAP .98 LOP 197.14 VP 22.168 SAp 18.98 AZP 91.28 1AL 342.81 TAp 125.05 RCA 146.18 APO 285.78 V2 22.598

RC 144.629 GL 11.27 GP .87 ZAL 117.12 ZAP 169.80 ETS 174.86 ZAE 154.49 ETE .18 ZAC 69.87 ETC 255.98 CLP 169.82

PLANETOCEMTR I C CONIC

C3 24.724 VML 4.972 O_.A 13.36 RAL 177.55 RAG 8568.0 VEL 12.087 PTH 2.16 VHP 8.882 DPA -1,00 RAp 187.16 ECC 1.4089

LNCH AZNTH LNCM TIME L-I TIME |NJ LAT [NJ LON_ INJ RT ASC %NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT [NJ Z LONG

90.00 17 40 34 2693.79 -27.59 74.11 47.32 96.63 18 25 28 2093.8 -26.39 65.85

12 1965

90.00 9 11 8 4481.72 9.00 187.83 40.79 83.04 10 25 48 3881.7 5.31 181.0g

100.00 19 8 $4 2408.95 -28.g2 52.97 47.13 g7.91 lg 4g 3 1809.0 -27.52 4_.45

100.00 10 25 28 4241.79 10.19 169.56 40.16 61.75 11 38 10 3641.8 6.33 162.89

110.00 20 32 50 2146.33 -32.44 32.33 48.43 101.43 21 8 36 1546.3 -30.52 23.$4

110.00 11 16 I 4077.16 13.28 155.25 38.34 58.21 12 25 59 3477.2 8.98 148.79

DIFFERENTIAL CORRECTIONS RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7760 TRA-2.1313 TC3 1.3412 8AU .4440 SGT 2992.3 8GR 430.9 SG3 305.0 ST 1174.2 SR 400.6 SS 590.5

ROE -.3455 flflA -.1251 RC3 -.0723 FAU .08038 RflT -.0611 RRF .0406 RTF -.8937 CRT -.6874 CRS -.4689 CST .9618

FOE -.3766 FRA 1.7790 FC3-2.8147 BSP 10174 $69 3023.2 R23 .0152 R13 .8937 LSA 1333.3 MSA 330.8 SSA 31.8

BOE .8513 BRA 2.1349 BC3 1.3431 FSP 880 S_1 2992.4 8G2 430.1 THA 179.49 ELI 1208.0 EL2 282.8 ALF 156.02

LAUNCH OAT( NOV 17 1964 FLIGHT TIME 178.00

HELIOCENTRIC CONIC DISTANCE 448.917

RL 147.89 LAL .00 LOL 54.68 VL 34.479 GAL -4.21 AZL 88.39 HCA 143.36 SIAA 218.99 ECC

RF 242.60 LAp .96 LOP 198.08 VP 22.092 GAP 18.42 AZP 91.29 TAt. 343.00 TAP 126.36 RCA

RC 146.900 GL 11.44 GP .70 ZAL _16.45 ZAP 169.25 ETS 174.91 zAE 154.59 ETE .39 ZAC

PLAN[TOCENTRIC CONIC

C3 23.656 VHL 4.664 DLA" 13.78 RAt.. 177.01 RAD 6568.0 VEL 12.043 PTH 2.15 VHP 8.683 DPA

LNCH AZIlITH LNCH TINE L-I Title INJ LAT INJ _G INJ RT ASC INJ AZMTH INJ TIME

90.00 17 34 39 2697.78 -27.62 74.40 46.14 96.49 18 19 36

90.00 9 12 40 4455.08 8.21 186.37 39.61 62.80 10 26 56

100.00 19 3 15 2412.01 -28.95 53.19 45.95 97.80 19 43 27

100.00 10 26 45 4217.08 9.39 168.16 38.98 61.49 11 37 2

110.00 20 27 48 2147.48 -32.45 32.42 45.28 101.38 21 3 35

110.00 11 18 41 4054.39 12.46 154.00 37.18 57.91 12 26 16

DIFFERENTIAL C_RECTION9 MID-COURSE EXECUTION ACCURACY

TOE .7542 TRA-2.0993 TC3 1.4365 BAU .4549 S_T 3037.5 SGR 422.2 1_3 320.2

ROE -.3311 RRA -.1197 tiC3 -.0728 FAU .08304 RRT -.0591 RRF .0382 RTF -.8972

FOE -.3676 FRA 1.8079 FC3-3.0391 BSP 10352 SG6 3066.7 R23 .0159 R13 .8971

6DE .8237 BflA 2.1028 BC3 1.4383 FSP 929 SG1 3037.6 SG2 421.5 THA 179.52

ARRIVAL DATE MAY 14 1965

EARTH TO MARS

.33205 INC 1.6080 vl 30.128

146.27 APO 291.71 V2 22.624

89.96 (TC 25§.95 CLP 169.28

-1.14 RAP 187.52 ECC 1.3893

PO CST TIM INJ 2 LAT INJ 2 LONG

2097.6 -26.44 65.94

3656.1 4.50 17R.65

1812.0 -27.§7 44.66

3617.1 5.51 161.52

1547.5 -30.54 23.72

3454.4 8.13 147.57

ORBIT DETERMINATION ACCURACY

ST 1172.5 SR 392.5 SS 593.2

CRT -.6810 CRS -.4515 CST .9588

L3A 1330.5 MSA 330.9 3SA 32.0

ELI 1204.4 ELI 279.8 ALF 166.41

LAUNCH DATE NOV 17 1964 FLIGHT TIME 180.00

HELIOCEMTRIC CONIC OISTAHCE 451.782

RL 147.89 LAL .OO LOt. 54.68 VL 34.404 GAL -4.08 AZL 88.40 HCA 144.28

RP 242.34 LAP .93 LOP 198.98 VP 22.002 GAP 17.85 AZP 91.30 TAL 343.39

RC 149.184 GL 11.81GP .74 ZAL 115.78 ZAp 168.70 ETS 174.93 ZAE 154.73

PLANETOCENTRIC CONIC

C3 22.854 VHL 4.760 DLA 14.21RAL 176.44 RAO 8567.9 VEL 12.001PTH 2.14

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ A_TH

90.00 17 28 35 2702.23 -27.66 7_.72 44.98 96.33

90.00 g 14 14 4430.53 7.41 184.91 38.45 62.59

100.00 18 57 30 2415.51 -28.98 53.45 44.78 97.67

100.00 10 28 1 4192.46 8.59 188.78 37.81 61.26

110.00 20 22 40 2148.96 -32.47 32.53 44.10 101.32

110.00 11 18 19 4031.77 11.63 152.76 35.98 57.63

ARRIVAL DATE MAY 16 1965

EARTH TO MARS

SMA 217.13 ECC .32590 INC 1.6000 vl 30.128

TAp 127.67 RCA 146.37 APO 287.90 v2 22.$51

ETE .81 ZAC 90.10 ETC 255.95 CLP 168.73

VHP 8.48g OpA -1.26 RAp 187,87 ECC 1.3728

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18 13 37 2102.2 -26.49 66.25

10 28 4 3830.5 3.68 178.22

lg 37 45 185§.5 -27.62 44.91

11 37 53 3592.5 4.68 160.16

20 58 29 1549.0 -30.57 23.83

12 28 31 3431.8 7.28 146.37

DIFFERENTIAL CORRECTIONS

TOE .7303 TRA-2.0667 TC3 1.5349 BAU .4854

ROE -.3172 RRA -.1146 RC3 -.0728 FAU .08580

FOE -.3569 FRA 1.8370 FC3-3.2790 BSP 10519

8OE .7962 BRA 2.0699 8C3 1.5366 FSP 980

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

8GT 3081.3 SGR 413.4 SG3 336.1 ST 1169.5 SR 384.2 SS 595.2

RRT -.0565 flRF .0349 RTF -.9005 CRT -.6742 CRS -.4321 CST .9553

S_ 3108.9 R23 .0169 R13 .9004 LSA 1326.2 NS_ 331.4 SSA 32.2

SG1 3081.3 _2 412.7 THA 179.56 EL1 1199.5 EL2 276.7 ALF 166.79

LAUNCH DATE NOV 17 1964 FLIGHT TIME 182.00 ARRIVAL DATE MAY 18 1965

HELIOCENTRIC C(:NIC DISTANCE 454.706 EARTH TO MARS

RL 147.69 LAL .00 LOt. 54.66 VL 34.331 GAL -3.91 AZI. 88.41 HCA 145.21 S44A 215.38 ECC .32000 INC 1.5917 Vl 30.128

RP 242.06 LAP .91 LOP 199.90 VP 21.917 GAP 17.30 AZP 91.31 TAL 343.78 TAp 128.99 RCA 146.46 APO 284.31 V2 22.678

RC 151.478 GL 11.78 GP .77 ZAL 115.06 ZAP 168.14 ET8 174.94 zAE 154.91 ETE .83 ZAC 90.21 ETC 255.94 CLP 168.17

PLANETOCENTRIC CONIC

C3 21.714 VHL 4.660 DLA 14.64 RAL 175.98 flAO 6567.9 VEL 11.962 PTH 2.13 VHP 8.279 DPA -1.38 RAP 188.22 ECC 1.3574

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 17 22 25 2707.12 -27.69

90.00 9 15 47 4403.10 6.61

100.00 18 51 38 2418.42 -29.02

100.00 10 29 16 4168.03 7.78

llO.OO 20 17 27 2150.86 -32.50

110.00 11 19 55 4009.35 10.81

OIFFERENTIAL CCRRECTIONS

TDE .7095 TRA-2.0342 TC3 1.6378 BAU .4758

ROE -.3037 RRA -.1097 RC3 -.0728 FAU .08870

FD( -.3452 FRA 1.9667 FC3-3.5385 DIP 10693

BOE .7691 BRA 2.0371 BC3 1.6392 FSP 1036

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.08 43.79 96.16 18 7 32 2107.1 -26.55 66.60

183.47 37.29 62.40 10 29 12 3805.1 2.86 176.80

53.73 43.61 97.52 19 31 57 1819.4 -27.67 45.19

165.41 36.65 61.05 11 38 44 3568.0 3.86 158.81

32.67 42.94 101.24 20 53 18 1550.9 -30.61 23.96

151.54 34.82 57.37 12 28 45 3409.4 6.44 145.18

MI0-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 3125.2 _ 404.4 SG3 352.8 ST 1165.5 SR 375.8 SS 596.g

RRT -.0533 RRF .0308 RTF -.9037 CRT -.6669 CRS -.4112 CST .g513

S_ 3151.2 R23 .0182 R13 .9037 LSA 1320.8 MSA 332.1SSA 32.3

$61 3125.2 SG2 403.8 THA 179.60 EL1 11g3.6 EL2 273.4 ALF 167.18
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 1T 1964 FLIGHT TIN( 184.00 ARRIVAL DATE MAY 20 1965

HELIOCENTRIC CONIC

RL 147.89 LAL .OO

RP 241.79 LAp .88

tiC 153.761 6L 11.94

PLANET(_.JENTRIC CONIC

CS 20.631 VHL 4.564

LNCH AZMTH LNCH TIME

90.00 1T 16 8

90,OO 9 17 20

Z00.0O 19 45 40

100.00 10 30 30

110.00 ZO lZ 9

110.00 11 ZO 29

DISTANCE 457.683 EARTH TO MARS

LOL 54.68 YL 34.262 GAL -3.77 AZL 86.42 HCA 146.13 SINk 213.74 ECC .31436 IMC 1.5827 Vl 30.128

LOP 200.83 VP 21.837 GAP 16.75 AZP 91.31 TAL 344.18 TAp 130.31 RCA 146.55 Apo 280.92 V2 22.706

GP .81 ZAL 114.35 ZAP 167.57 ETS 174.94 ZAE 155.13 ETE 1.05 ZAC 90.32 (TC 255.93 CLP 167.60

DLA 15.07 RAL 175.27 RAO 6367.6 VEL 11.925 PTH 2.12 VHp 8.093 OPA -1.50 RAp 188.56 ECC 1.3423

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT 1NJ 2 LONG

2712.42 -27.73 75.46 42.62 95.97 18 I 21 2112.4 -26.61 66.97

4379.83 5.81 162.04 36,14 62.24 10 30 20 3779.8 2.05 175.38

2423.71 -19.05 54.05 42,45 97.36 19 26 3 1823.7 -27.73 45.49

4143.T8 6.98 164.05 33.51 60.86 11 39 33 3543.8 3.04 157.48

2153.09 -32.53 32.84 41.79 101.15 20 48 2 1553.1 -30.65 24.12

3987.17 10.00 150.34 33.67 57.14 12 26 57 3387.2 5.60 144.01

D]FFERENTIAL CORRECTIONS

TOE .9R21TRA-Z.0OD6 TC3 1.7444 BAU .4862

ROE -.2907 RRA -.1031RC3 -.0718 FAU .09177

FOE -.$314 FRA 1.6936 FC3-3.8140 BSP 10857

BDE .7415 BRA 2.0034 BC3 1.7459 FSP 1093

LAUNCH DATE NOV 17 1964

HELIOCENTRIC CONIC

RL 147.89 LAL .00

RP 241.51 LAP .86

RC 156.092 r.L 12.09

PLAN[TOCENTRI_ CONIC

C3 20.003 VHL 4.472

LNCH AZMTH LN(H TIME

90.00 17 9 45

90.00 9 18 51

100.00 18 $9 36

100.00 10 31 42

110.00 20 6 46

110.00 11 21 1

MID-COURSE EXECUTION ACCURACY

SGT 6167.6 S6R 395.1 SG$ 370.3

RRT -.0d91RRF .0159 RTF -.9068

3192.Z RZ3 .0194 R13 .9068

SGI 3167.7 SGZ 394.7 THA 179.64

FLIGHT TIN( 186.00

OISTANCE 460.716

L(_. 54.68 VL 34.196 GAL -3.62 AZL 88.43 HCA 147.06 StlA 212.18 ECC .30895

LOP 201.78 VP 21.762 GAP 16.20 AZP 91.32 TAL 344.58 TAp 131.64 RCA 146.63

GP .84 ZAL 113.63 ZAP 166.99 ETS 174.94 zAE 355.38 ETE 1.29 ZAC 90.44

DLA 15.50 RAL 174.66 RAO 6567.8 VI[L 11.690 PTH 2.11VHP 7.911DpA -1.61

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2718.12 -27.77 75,87 41,46 95.77 17 55 3 2118_1

4554.74 5.01 180.63 35.01 62.09 10 31 27 3754.7

2426.37 -29.09 54.39 41.29 97.18 19 20 5 1826.4

4119.73 6.18 162.71 34.37 60.70 11 40 22 3519.7

2155.83 -31,56 33.03 40.64 101.04 20 42 42 1555.6

3965.24 9,18 149.16 32.54 56.93 12 27 6 3565.2

DIFFERENTIAL CGRRECTXONS MID-COURSE EX£CUTION ACCURACY

TOE .6902 TRA-1.DG44 TC3 1.8593 BAU .4976 $GT 3209.5 SGR 385.9 SG3 388.6

ROE -.2781 RRA -.1009 RC3 -.0707 FAU .09495 RRT -.045§ RRF .0198 RTF -.9104

FOE -.3179 FRA 1.9252 FC3-4.1097 BSP 10950 _ 323Z.6 R23 .0223 R13 .9104

80E .7165 BRA 1.9670 BCS 1.8606 FSP 1154 $461 3209.6 _ 365.5 THA 179.68

ORBIT DETERMINATION ACCURACY

ST 1159.5 SR 367.2 $9 598.1

CRT -.6590 CRS -.3889 CST .9470

LEA 1313.4 MSA 332.9 SEA 32.5

ELI 1185.9 EL2 270.1 ALF 167.56

ARRIVAL DATE MAY 22 1965

EARTH TO MARS

INC 1.5735 V1 30.128

Also 277,74 V2 22.734

[TC 255.92 CLP 167.02

RAp 188.89 ECC 1.3292

INJ 2 LAT INJ 2 LONG

-26.68 67.37

1.24 173.98

-27.79 45.83

2.23 156.16

-30.70 24.31

4.77 142.86

ORBIT DETERMINATION ACCURACY

ST 1153.9 SR 358.5 9S 598.9

CRT -.6523 CRS -.3643 CST .9412

LEA 1306.0 MSA 334.6 SEA 32.4

EL1 1178.7 EL2 266.0 ALF 167.92

LAUNCH DATE NOV 17 1964 FLIGHT TIN( 188.00 ARR|VAL DATE MAY 24 1965

HELIOCENTRIC CONIC DISTANCE 463.795

RL 147.69 LAL .00 LOt. 54.38 VL 34.132 GAL -3.48 AZL 88.44 HCA

RP 841.22 LAP .83 LOP 202.69 Vp 11.392 GAP 15.E6 AZP 91.33 TAL 344.98 TAp 132.97 RCA 146.71

RC 156.40R GL 12.24 GP .89 ZAL 112.90 ZAp 166.40 (TS 174.92 ZAE 155.67 ETE 1,54 ZAC 90.55

PLAN[TOCENTRIC CONIC

C3 19.228 VHL 4.385 DLA 15.93 RAL 174,04 RAD 6597.8 VEL 11.858 PTH 2.10 VHp ?.734 OpA -1.71

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

90.00 17 3 17 2724.17 -27.81 76.31 40.30 95.55 17 48 42 2124.2

90.00 9 20 22 4329.90 4.22 179.24 33.89 61.97 10 32 32 3729.9

100.00 18 33 29 2438.53 -29.14 54.75 40.13 97.00 19 14 2 1833.4

100.00 lO 32 52 4095.99 5.$9 161.40 33.25 60.55 11 41 8 3496.0

110.00 20 1 20 2158.45 -32.60 33.24 39.50 100.92 20 37 18 1558.4

110.00 11 21 30 3943.62 8.$8 148,01 31.4t 56.74 12 27 14 3343.6

EARTH TO MARS

147.99 ERA 210.72 ECC .30377 INC 1.5637 vl 30.128

APO 274,73 V2 22.762

ETC 253,91 CLP 166.42

RAp 189.21 ECC 1.3164

INJ Z LAT INJ 2 LONG

-26.75 67.80

.44 172.60

-27.86 46.16

1.43 154.85

-30.75 24.51

3.94 141.73

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6341 TRA-1.9922 TC3 1.9685 BAU .5093 SGT 3249.7 SGR 376.3 963 407.9 ST 1144.4 SR 349.6 SS 599.5

ROE -.2658 RRA -.0R67 RC3 -.0887 FAU .09894 RRT -.0381 RflF .0125 RTF -.9128 CRT -.6420 CRS -.3390 CST .9365

FOE -.3030 FRA 1.9540 FC3-4.4284 BSP 11136 _ 3271.4 R23 .0227 R13 .9128 LEA 1295o2 MSA 335.6 SSA 32.6

ROE .6876 BRA 1.9846 BC3 1.9697 FS4P 1218 SG1 3249.7 Sr_ 376.0 THA 179.74 ELI 1167.4 EL2 262.8 ALF 168.30

LAUNCH DATE NOV 17 1964 FLIGHT TIN( 190.00 ARRIVAL DATE MAY 26 1965

HELIOCENTRIC C._NIC DISTANC[ 466.919

RL 147.89 LAL .00 LOL 54.68 VL 34.071 4AL -3.35 AZL 86.45 HCA

RP 240.93 LAp .80 LOP 203.92 VP 21.927 GAP 15.1Z AZP 91.33 TAL

RC 160.729 GL 12.38 _ .93 ZAL 112.16 ZAP 165.79 ET$ 174.91 zA[

PLAN[TOCENTRIC CONIC

C3 16.496 VHL 4.3010LA 16.35 RAL 173.41RAO 6567.7 VEL 11.817 PTH 2.09 VHp

LNCH AZMTM LNCH TIM( L-I TIME INJ LAT INJ LON4 INJ RT ASC INJ AZNTH INJ TIME

90.00 16 56 45 2730.54 -27.85 76.77 59.15 95.32 17 42 15

90.00 9 21 50 4305.33 3.43 177.86 32.78 61.87 10 33 36

100.00 19 27 16 243R.62 -29.18 55.14 58.99 98.60 19 7 55

100.00 10 34 0 4072.48 4.60 160.|0 32.13 60.43 11 41 53

110.00 19 55 50 2161.52 -32.64 33.47 38.36 100.79 20 31 51

110.00 11 21 56 3922.34 7.58 146.87 30.30 56.57 12 27 18

DIFFERENTIAL CORRECTIONS NIO-COURSIE EXECUTION ACCURACY

TOE .8088 TRA-1.9986 TC3 2.0819 BAU .5151 SGT 3188.3 _ 369.6 SG3 428.0

ROE -.2540 RflA -.09L_9 RC3 -.0690 FAU .10181 RRT -.0_99 RRF .0033 RTF -.9154

FOE -.ZR53 FRA 1.9942 FC3-4.7655 2SP 11305 S4B 3309,7 RE3 .0245 R13 .9154

BDE .8597 BRA 1.9009 9C3 2.0829 FSP 1285 S61 3286.3 S_2 366.4 THA 179.81

EARTH TO MARS

148.93 SNA 209.34 ECC .29882 INC 1.5534 vl 30.129

345.38 TAp 134.30 RCA 146.78 APO 271.89 V2 22.791

156.00 ETE 1.80 ZAC 90.67 ETC 255.90 CLP 165.82

7.560 DPA -1.81 RAP 189.53 ECC 1.3044

PO CST TIM INJ 2 LAT INJ 2 LONG

2130.5 -26.82 66.26

3705.3 -.35 171.23

1838.6 -27.93 46.56

3472.5 .63 153.56

1561.5 -30.80 24.73

3322.3 3.13 140.61

ORBIT O(TERMINATIOR ACCURACy

ST 1134.1 9R 340.6 SS 599.6

CRT -.6316 CRS -.3097 CST .9303

LSA 1283.2 MSA 337.7 SEA 32.5

ELI 1155.4 EL2 259.2 ALF 168.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. l. 1964)

LAUNCH DATE NOV 17 lg54

MELIC_EHTRtC CONIC

RL 147.89 LAL .0O

RP 240.84 LAP .77

RC 163.052 6L 12.51

PLANIr TOCENTR I C CONIC

CS _ 17.812 VHL 4.Z2D

LNCH AZMTH LNCN TIME

9O.OO 18 50 $

90.OO 9 23 16

100.00 18 21 O

tOO.DO 10 35 5

110.00 19 50 17

110.00 11 22 18

DIFFERENTIAL CCRREETIONS

TOE .$690 TRA-I.8592 TC5 2.2106 BAU .5267

ROE -.2428 RRA -.0895 RC3 -.0628 FAU .10553

FOE -,2874 FRA 2.0132 FC5-5.1293 8SlP 11326

BOE .8370 BRA 1.8614 BC3 2.2117 FSP 1354

LAUNCH OATE NOV 17 1964

HELIOCENTRIC C_IC

RL 147.89 LAL .00

RP 240. $4 LAP .75

RC 195.575 r_. 12,83

PLAN(TOCENTR I C CONIC

C3 17.189 _AL 4.144

LNCH AZ14TH LNCH TIME L-! TIME INJ I_AT

90.00 18 43 LD9 Z744.05 -2T.83

90.00 9 24 58 4257.19 1.88

100.00 18 14 42 P449.85 -29.27

100.00 10 38 7 4028.59 3.05

110.00 19 44 42 2168.27 -32.72

110.00 11 22 58 3680.94 6.02

DIFFERENTIAL C¢:RRECTION9

TOE .5597 TRA-I.8_9E TC3 2.$205 8AU .5328

ROE -.2315 RRA -.0081 RC3 -.0§83 FAU .10942

FOE -.2478 FRA 2.0424 FC$-5.5175 8mP 11586

80E .6057 8RA 1.8312 !1C5 2.3212 FDP 1429

LOL

LOF 204.56 VP 21.566 GAP 14.59 AZP 91.35 TAL 345.78 TAp 135.64 RCA 146.86 V2 22.821

GP .98 ZAL 111.41 ZAP 165.17 ET8 174.88 ZkE 156.56 ETE 2.07 ZAC 90.78 CLP 165.20

DLA 16.76 RAL 172.76 flAD 8567.7 VEL 11.798 PTH 2.09 VHP 7.590 DPA -1.90 RAp 189.84 ECC 1.2931

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

2737.19 -27.89 77.25 56.00 95.08 17 55 45 2137.2 -26.90 65.73

4281.05 2.65 176.50 51.68 61.80 10 34 57 5681.1 -1.14 169.87

2444.15 -29.22 55.54 57.84 96.59 19 I 44 1844.2 -IS.DO 46.95

4049.32 5.82 158.82 31.05 60.53 11 42 55 3449.3 -.16 152.29

2184.82 -52.68 33.72 37.23 100.64 2D 26 22 1564.8 -50.86 24.97

3901.42 6.80 145.76 29.19 56.42 12 27 19 3301.4 2.34 139.52

FLIGHT TIM( 192.00 ARRIVAL DATE NAY 28 1965

DISTANCE 470.085 EARTH TO MARS

54.66 VL 34.013 GAL -5.22 AZL 88.46 HCA 149.86 SNA 208.03 ECC .29407 IHC 1.5424 vl 30.128

APO 269.21

ETC 255.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3327.3 STIR 357.0 SG3 449.1 ST 1126,1 SR 351.6 SS 599.6

flflT -.0234 RRF -.0070 RTF -.9189 CRT -.6250 CRS -.2800 CST .9218

SG8 3346.4 R23 .0288 R13 .9189 LSA t272.9 MSA 340.7 SSA 32.2

SGI 352T.3 882 358.9 THA 179.85 EL1 1146.0 EL2 254.3 ALF 169.02

FLIGHT TIME 194.00 ARRIVAL DATE NAY 30 1965

DISTANCE 473.290

LOL 54.68 VL $3.957 GAL -3.09 AZL 88.47 HCA 150.80 SMA 206.80 ECC .28955

LOP 205.49 VP 21.509 GAP 14.07 AZP 91.$4 TAL 346.18 TAP 136.98 RCA 146.92

GP 1.03 ZAL 110.68 ZAP 164.54 ET9 174.84 ZA( 156.76 ETE 2.37 ZAC 90.90

EARTH TO MARS

INC 1.5508 V1 50.128

APO 268.87 V2 22.851

ETC 255.88 CLP 164.57

OLA 17.17 RAL 172.10 RAD 6587.7 V(L 11.7T1PTH 2.08 VHP 7.224 DpA -1.98 RAp 190.14 ECC 1.2826

INJ t.CNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

TT,75 38.86 94.84 17 29 13 2144.0 -26.97 69.22

175.17 30.59 81.T4 10 35 36 3657.2 -1.91 168.54

55.96 56.71 96.37 18 55 52 1649.9 -28.08 47.36

157.57 29.94 60.25 11 45 15 3426.6 -.93 151.05

33.98 36.11 100.50 20 20 51 1568.5 -50.93 25.22

144.68 28.10 56.29 12 27 17 3260.9 1.55 138.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3382_4 SGR 346.9 SG3 471.4 ST 1110.4 9R 322.2 SS 599.5

RflT -.0091RRF -.0200 RTF -.9204 CRT -.6095 CR$ -_2479 CST .9164

SG8 3380.2 R23 .0285 R13 .9204 LSA 1256.3 NSA 542.1SSA $2.4

SGI 5382.4 $412 346.8 THA 179.95 ELI 1128.6 ELI 251.4 ALF 169.44

LAUNCH DATE NOV 1T 1964

HELIOCENTRIC CONIC

RL 147.89 LAL .00

RP 240.04 LAP .72

RC 18?.48T GL 12.73

PLANETOCENTRIC CONIC

C5 18.588 VHL 4.070

LMCM AZNTH LNCH TIRE

9O.OO 16 56 48

90.00 9 25 50

100.00 18 8 25

100.00 lO ST 4

110.00 19 39 7

110.00 11 22 50

FLIGHT TIM( 196.00 ARRIVAL DATE JUN 1 1965

54.68 VL 55.903 GALLOL

LOP P06.43 VP 21.457 GAP 13.55 AZP 91.34 TAL 346.58 TAp 158.32 RCA 146.99

r.p 1.08 ZAL 109.91 ZAP 165.90 ETS 174.60 ZAE 157.19 ETE 2.69 ZAC 91.02

OLA 17.57 flAb 171.42 RAD 6567.7 VEL 11.745 PTH 2.07 VHP 7.062 DpA -2.05

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2751.05 -27.97 78.26 35.72 94.59 17 22 59 2151.0

4233.71 1.13 175.86 29.51 61.70 10 56 32 3633.7

2455.71 -29.31 56.39 55.58 96.15 18 49 19 1855.7

4004.29 2.30 156.34 28.86 60.19 11 43 48 3404.3

2171.85 -52.76 34.25 54.99 100.54 20 15 18 1571.8

3660.91 5.27 145.63 27.02 56.18 12 27 11 5260.9

DISTANCE 476.535 EARTH TO MARS

-2.97 AZL 88.48 HCA 151.74 SHA 205.63 ECC .28518 INC 1.5184 vl 30.128

APO 264.28 V2 22.861

ETC 255.68 CLP 163.93

RAp 190.45 ECC 1.2726

INJ 2 LAT INJ 2 LONG

-27.04 E).72

-2.66 167.23

-28.15 47.76

-1.68 149.82

-50.99 23.48

.79 137.40

DIFFERENTIAL CCRRECTIONS

TOE .5358 TRA-l.7940 TC3 2.4440 BAU .5414

ROE -.2207 flRA -.0852 RC3 -.055D FAU .11551

FOE -.2274 FRA 2.0716 FC3-5.9319 8SP 11704

BOE .5795 8RA 1.7959 BC3 2.4446 FSP 1505

MID-COURSE EXECUTION ACCURACY

SGT 3397.7 S¢,R 336.9 SG3 494.6

RRT .0044 RRF -.0351 RTF -.9229

SG6 3414.3 R23 -.0310 R13 -.9229

SGI 3397.7 982 336.9 THA .02

OR91T DETERMINATION ACCURACY

ST 1097.5 SR 312.9 SS 399.5

CRT -.5976 CRS -.2141 CST .9083

LSA 1241.5 MSA 344.9 SSA 32.3

ELI 1115.9 EL2 247.2 ALF 169.82

LAUNCH DATE NOV 17 1964 FLIGHT TIME 198.00 ARRIVAL DATE JUN 3 1965

HELIOCENTRIC r.X)llC

RL 147.89 LAL .00

RP 239.73 LAP .69

RC 170.019 GL 12.85

PLANETOCENTR I C CONIC

C3 18.000 V_L 4.000

LNCH AZMTH LNCH TIM(

90.00 16 30 4

90.00 9 27 12

100.00 18 2 5

100.00 10 37 58

110.00 19 33 31

110.00 11 22 58

DIFFERENTIAL CCRRECTION8

TDE .5126 TRA-l,TS84

flOE -.2104 RRA -.0|04

FOE -.2056 FRA 2.1008

BOE .5541 8RA 1.7602

OISTAJM_[ 479.811 EARTH TO HARS

LOL 54.68 VL 33.852 GAL -2.84 AZI. 88.49 HCA 152.68 SMA 204.53 ECC .28102 INC 1.5052 vl 30.128

LOP 207.37 V1P 21.408 GAP 13.03 AZP 9t.34 TAL 346.98 TAp 139.66 RCA 147.05 APO 262.01 v2 22.912

GP 1.14 ZAL t09.15 ZAP 163.24 ET8 174.75 ZNE 157.66 ETE 3.05 ZAC 91.14 ETC 255.87 CLP 163.27

DLA 17.96 RAL 170.74 RAO 8587.8 VEL 11.721PTH 2.07 VHP 8.905 DpA -2.11 RAP 190.72 ECC 1.2633

L-I TIM( INJ LAT INJ LCNG INJ RT A$C INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2758.16 -88.01 78.78 34.59 94.33 17 16 4 2158.2 -27.12 70.22

4210.T3 .39 172,58 28.45 61.69 10 37 25 5610.7 -5.40 165.95

2481.84 -29.35 56.83 34.45 95.92 18 43 5 1861.6 -28.22 48.21

3982.48 1.56 155,15 27.79 G0.14 11--44 lg 3582.5 -2.42 148.62

• 175,49 -32.81 34.53 33.88 100.18 20 9 48 1575.5 -31.06 25.74

3841.39 4.53 148.60 Z5,95 56.08 12 28 59 5241.4 .04 136.39

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 _.5700 OAU .$498 _T 3431.8 _ 3_6.9 983 519.1 ST 1085.5 SR 305.5 SS 599.6

RC3 -.0468 FAU .11781 RRT .0202 RRF -.0530 RTF -.9252 CRT -.5855 CRS -.1764 CST .8992

FC3-6.3746 BSP 11827 SGB 3447.3 R2S -.0341 R13 -.9252 LSA 1226.1HSA 348.5 SSA 32.0

8C5 Z.5705 FSP 1587 SG1 5431.8 SG2 326.g THA .11 EL1 10g8.7 EL2 242.7 ALF 170.21
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 17 1964 FLIGHT TII4( 200.00 ARRIVAL DATE JUN 5 1965

HELIOCENTRIC CONIC DISTANCE 483.123 EARTH TO MARS

RL 147.69 LAL .00 LOL 54.68 VL 33.803 GAL -2.73 AZL 88.51HCA 153.63 SNA 203.49 ECC .27704 INC 1.4912 vl 30.128

RP 239.4E LAp .66 LOP 206.32 VP 21,364 GAP 12.53 AZP 91.34 TAL 347.38 TAp 141.01RCA 147.11APO 259.66 ¥Z 22.943

RC 172.131GL 12.91GP 1.21 ZAL 108,38 ZAP 162.56 ETS 174.70 ZAE 158.16 ETE 3.41 ZAC 91.26 (TC 255.87 CLP 162.60

PLANETOCENTRIC CONIC

C3 15.488 YHL 3.933 DLA 18.34 RAL 170.04 RAD 6587.8 VEL 11.698 PTH 2.06 VHP 6.746 DpA -2.17 RAP 190.99 ECC 1.2548

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.DD 16 23 23 2763.29 -26.05 79.29 33.46 94.07 17 9 30 2165.3 -27.19 70.73

90.00 9 28 29 4188.30 -.34 171.33 27.39 61.68 10 36 9 3588.3 -4.12 164.69

100.00 17 35 44 2467.58 -29.39 57.26 33.33 95.70 18 36 52 1867.6 -26.29 48.63

100.00 10 38 42 3981.24 .84 153.98 26.73 60.12 11 44 44 3361.2 -3.14 147.46

110.00 19 27 55 2179.15 -32.85 34.60 32.77 100.03 20 4 14 1579.2 -31.12 26.01

110.00 11 23 0 3822.43. 3.89 141.61 24.68 56.00 12 26 43 3222.4 -.68 135.40

DIFFEREMTIAL CORRECTIONS M|G-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4888 TRA-l.7216 TC3 2.6887 9AU .3381 SGT 3463.6 SGR 317.0 SG3 344.7 ST 1068.4 SR 294.1 SS 599.7

RDE -.2094 RRA -.0760 RC3 -.0390 FAU .12229 RflT .0391 RRF -.0745 RTF -.9277 CRT -.5724 CRS -.1392 CST .8885

FDE -.1815 FRA 2.1303 FC3-8.8443 9_P 11907 _ 3478.1 RE3 -.0380 R13 -.9277 LSA IZO9._NSA 352.5 SSA 31.6

DDE .5292 BRA 1.7233 8C3 2.6990 FSP 1674 SG1 3463.7 $62 316.8 THA .21 EL1 1082.3 EL2 238.1 ALF 170.59

LAUNCH DATE NOV 17 1964 FLIGHT TIME 202.00 ARRIVAL DATE JUN 7 1965

HELIOCENTRIC CONIC

flL 147.89 LAL .00 LOt. 54.68 VL

RP Z19.11 LAP .63 LOP 209.2? VP

DISTANCE 486.466 EARTH TO MARS

33.756 GAL -2.61AZL 08.32 HCA 134.37 SMA 202.50 ECC .27324 INC 1.4760 V1 30.128

21.324 GAp 12.02 AZlP 91.33 T/_. 347.78 TAp 142.35 RCA 147.17 APO 257.83 V2 22.975

RC 174.669 GL 12.98 GP 1.28 ZAL 107.82 ZAP 181.87 ET$ 174.63 ZA( 156.69 ETE

PLAN(TOCENTRIC CONIC

C3 14.988 VHL 5.669 OLA 18.T1 RAL 189.34 RAO 8587.6 V[L 11.677 PTH 2.05 VHP

LNCH AZI4TH LNCH TIN( L-I TIN( INJ hAT

90.00 18 16 45 2772.37 -28.08

90.00 6 29 22 4188.47 -1.04

100.09 17 49 26 2475.48 -29.45

190.00 10 39 21 3940.60 .14

110.00 19 22 21 2182.76 -32.89

110.00 11 Zt 38 5804.07 5.11

DIFFERENTIAL C_RRECTION6

TOE .4761 TRA-I.8763 TC$ 2.9509 BAu .5705

ROE -.1908 RRA -.0760 RC3 -.0305 FAU .12713

FDE -.1396 FRA 2.1883 FC3-7.5331 BSP 11790

80E .5129 BRA 1.6780 BC5 2.8511 FSP 1759

3.82 ZAC 91.39 ETC 255.86 CLP 161.91

6.596 DpA -2.21 RAP 191.26 ECC 1.2463

INJ LONG INJ fit ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

79.81 32.53 93.82 17 Z 57 2172.4 -27.26 71.24

170.11 26.33 61.70 10 38 48 3566.5 -4.82 163.46

37.70 32.21 95.47 19 30 40 1873.5 -28.36 49.06

152.85 23.67 60.11 11 45 2 3340.6 -3.84 146.32

55.07 31.66 99.87 19 58 44 1582.8 -31.18 26.27

140.65 23.82 55.94 12 26 20 3294.1 -1.39 134.44

MID-COUR81[ EXECUTION ACCURACY ORBZT DETERMINATION ACCURACY

SGT 349T.5 SGR 307.4 SG3 571.8 8T 1058.2 SR 284.8 SS 599.9

RRT .056, RRF -.0983 RTF -.9312 CRT -.5682 CRS -.1030 CST .8738

SColD 3511.0 R23 -.0458 R13 -.9313 LSA 1196.3 MSA 358.8 SSA $0.7

SGI 3497.6 SG2 306.9 THA .29 EL1 1071.1 EL2 231.5 ALF 170.87

LAUNCH DATE NOV t7 1964 FLIGHT TIN[ 204.00

HELIOCENTRIC CONIC 0I STANCE 489.837

RL 147.89 LAL .00 LOL 54.68 VL 33.710 GAL -2.50 AZL 88.54 HCA 155.52 SNk

RP 236.79 LAp .60 LOP 210.21 vP 21.287 GAP 11.53 AZP 91.33 TAL 346.17 TAp

RC 176.939 GL 13.02 GP 1.36 ZAL 106.66 ZAP 161.17 ETS 174.56 ZAE 159.25 ETE

PLANETOCENTRIC CONIC

C3 14.499 VML 3.808 OLA 19.08 RAL 168.62 RAD 6567.6 VEL 11.657 PTH 2.05 VHF

LNCM A2MTH LNCH TIME L-1 TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME

90.00 16 10 11 2779.21 -28.11 80.31 31.22 93.57 16 56 30

90.00 9 30 14 4145.45 -1.76 168.94 25.29 61.73 10 39 20

100.00 17 43 14 2479.13 -29.47 58.11 31.10 95.26 16 24 34

100.00 10 39 52 3920.77 -.53 151.76 24.63 80.11 11 45 13

110.00 19 16 52 2188.29 -32.93 35.33 30.56 99.72 19 53 18

110.00 11 22 44 3786.48 2.43 139.72 22.76 55.89 12 25 50

DIFFERENTIAL C(_RRECTIONS MIO-COURK EXECUTION ACCURACY

TDE .4420 TRA-1.8528 TC3 2.9435 8AU .5706 SGT 3320.0 8GR 297.4 863 599.5

ROE -.1812 RRA -.0739 RC3 -.0191FAU .13160 flRT .0914 flRF -.1303 flTF -.9312

FDE -.131_ FRA 2.1889 FC3-7.8755 BSP 12178 _ 3532.6 R23 -.0442 R13 -.9312

DOE .4777 BRA 1.6545 6C3 2.9435 FSP 1880 SG1 3520.1SG2 296.1 THA .45

LAUNCH DATE NOV 17 1964 FLIGHT TINE 206.00

HELIOCENTRIC C_NIC

RL 147.89 LAb .00 LOL 54.68 YL 33.667 GAL

RP Z$8.47 LAP .38 LOP 211.17 VP 21.254 GAP 11.04 AZP 91.3' TAL

RC 179,231 GL 13.03 64 s 1.44 zAL 106.10 ZAP 160.44 (TS 174.47 ZAE

PLAN[TOCENTRIC CONIC

C5 14.058 VHL 3.749 DLA 19.36 RAL 167.90 RAO 6367.6 VEL 11.638 PTH

LNCH AZt4TH LNCH TIN( L-I TIN( INJ LAT

90.00 16 5 42 2785.61 -26.14

90.00 9 30 57 4123.20 -2.37

100.00 17 37 7 2464.35 -29.30

100.00 10 40 13 3901.69 -1.18

110.00 16 11 27 2189.43 -32.97

110.00 11 22 22 6769.57 1.79

DIFFERENTIAL CORRECTIONS

TOE .4189 TRA-1.6164 TC3 3.0T04 8Au .5771

ROE -.1721 RRA -.0724 RC3 -.0063 FAU .13714

FOE -.1046 FRA 2.2183 FC3-8.4457 BSP 12264

DOE .4529 BflA 1.6180 8C3 S.0705 FSP 1958

ARRIVAL DATE JUN 9 16S5

EARTH TO MARS

201.56 ECC .26960 INC 1.4600 vl 30.128

143.69 RCA 147.22 Apo 255.90 V2 25.007

4.26 ZAC 91.52 ET_'255.65 CLP 161.21

6.448 DpA -2.24 RAp 191.52 ECC 1.2386

PO C$T TIN INJ 2 LAT INJ 2 LONG

2179.2 -27.32 71.73

3545.4 -5.49 162.26

1879,1 -26.43 4R.47

3320.8 -4.50 145.23

1386.2 -31.24 26.52

3186.5 -2.06 133.52

ORBIT DETERMINATION ACCURACY

ST 1034.4 8R 275.0 SS 601.1

CRT -.5397 CRS -.0376 CST .8680

LSA 1173.1 NSA 360.1 SSA 31.1

ELi 1045.5 EL2 229.0 ALF 171.42

ARRIVAL DATE J UN 11 1965

DISTANCE 493.236 EARTH TO MARS

-2.40 AZL 68.56 HCA 156.47 SNA 200.67 ECC .26612 INC 1.4424 vl 30.128

348.56 TAp 145.04 flCA 147.27 APO 254.08 V2 23.040

159.85 ETE 4.79 ZAC 91.65 (TC 255.85 CLP 160.49

2.04 VHp 6.303 DPA -2.26 RAP 191.76 ECC 1.2314

IMJ LONG INJ RT ASC |NJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

80.T9 30.10 93.33 16 50 7 2185.8 -27.38 72.21

167.61 24.26 61.77 10 39 42 3523.2 -6.13 161.14

58.51 29.98 95.03 18 18 32 1884.5 -28.49 49.66

130.71 23.39 60.13 11 43 14 3501.7 -5.14 144.17

35.58 26.46 99.56 19 47 56 1589.4 -31.30 26.76

136.84 21.74 55.86 12 25 12 3169.6 -2.70 132.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

$GT 3S4S.l &GR ,88.0 $1;3 629.2 ST 1015.7 SR 265.4 SS 601.9

RRT .1,46 RRF -.1636 RTF -.9330 CRT -.5222 CRS -.0144 CST .8565

SG8 3556.6 R23 -.0491 R13 -.9330 LSA 1153.6 MSA 364.2 SSA 30.7

8G1 3348.3 SG, 663.8 THA .56 ELi 1025,8 (L2 224.1ALF 171.84
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV IT I964

HELIOCENTRIC COliC

RL 147.89 LAL .OD

RP 23S.14 LAP .SS

RC 181.513 GL 13.06

PLAMETOCEHTRIC C(_IIC

C3 13.143 VHL 3.S94

LNCH AZMTH LNCH TIME

90.00 19 ST 20

90.00 9 31 27

100.00 17 31 7

100.00 10 40 22

110.00 19 6 ?

110.00 11 21 51

FLIGHT TIME 2DS.OO ARRIVAL DATE JUN 13 1965

DISTANCE 496.665

LC4. $4.68 VL 33.$26 £AL -2.29 AZL 89.§8 HCA

LOP Z12.12 Ve 21.ZZ4 GAP 10.55 AZP 91.31 TAL

GF 1.53 ZAL 105.35 ZkP 159.70 (TS 174.38 ZAE

EARTH TO MARS

157.43 SHA 199.83 (CC .26260 INC 1.4235 vl 30.128

349,95 TAp 149.38 RCA 147.31 ApO 852.35 V2 23.073

160.47 ETE 5.36 ZAC 91.79 ETC 255.05 CLP 159.76

DLA 19.70 RAL 167.13 RAD 6567.5 VEL 11.620 PTH 2.04 VHP 6.161DpA -2.27 RAP 192.00 ECC 1.2245

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2791.96 -28.16 81.24 28.98 93.10 16 43 52 2192.0 -27.43 72.65

4105.90 -3.00 169.73 ZS.Z2 61.83 10 39 53 3505.9 -6.74 160.05

2499.58 -29.$3 58.69 26.87 94.86 16 lZ 37 1889.6 -28.55 50.22

3883.53 -1.79 149.72 22.56 60.16 11 45 5 3283.5 -5.75 143.17

2192.36 -39.00 35.80 2R.36 99.45 19 42 40 1592.4 -31.35 26.97

3753.51 1.17 138.01 ZO.TO 55.83 12 24 25 3153.5 -3.S2 131.80

DIFFERENTIAL CGRRECTIONS NID-COURIM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .39TS TRA-t.S804 TC3 3.1950 BAU .5828 SGT 3568.0 _ 279.2 SG3 660.0 ST 997.7 SR 255.8 $S 603.7

ROE -.1634 RflA -.0711 tiCS .0091FAU .14255 RflT .1934 RRF -.Z077 RTF -.9348 CRT -.5046 CRS .0304 CST .8437

FOE -.OTS9 FNA 2.2455 FC3-9.0454 BSiP 12547 _ 35TR.9 RZ3 -.0547 R13 -.9348 LSA 1134.9 MSA 369.2 SSA 30.1

ROE .4296 ORA 1.5920 BC3 3.1930 FSP 2064 SGI 3569.3 SC_ 275.4 THA .74 EL1 1006_5 EL2 218.9 ALF 172.26

LAUNCH DATE NOV 17 1964 FLIGHT TIN( 2t0.00 ARRIVAL DATE JUN 13 1963

HELIQCENTRIC C._NIC DISTANCE 500.118 EARTH TO MARS

RL 147.89 LAL .00 LOL 54.68 VL 33.386 GAL -E.19 AZL 88.60 HCA 158.39 SNA 199.03 ECC .25962 INC 1.4031 vl 30.128

tip 2ST. 91 LAp .52 LOP 213.06 VP 21.197 GAP 10.07 AZP 91.30 TAL 349.33 TAp 147.72 RCA 147.36 APO ZSO.TI V2 23.106

RC 183.T86 GL 13.05 GP 1.64 ZAL 104.59 ZAp 158.94 ETS 174.27 zN[ 161.13 ST( 6.00 ZAC 91.93 ETC 255.84 CLP 159.00

pLAN(TOCENTRIC CONIC

C3 13.R33 VHL 3.640 OLA 10.98 RAL 169.42 RAO 6367.5 VEL 11.603 PTH Z.03 VHp 6.022 DPA -2.26 RAP 192.23 ECC 1.2181

LNCH AZI4TH LNCH TIM( L-I TIM( INJ LAT INJ LONG |NJ RT AS(; INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 Sl 9 2797.61 -28.$0 81.15 2T.06 92.90 16 37 47 2197.6 -2T.48 73.05

90.00 9 31 43 408T.63 -3.59 165.71 22.19 61.89 10 39 51 3487.6 -7.31 159.02

100.00 17 2§ 16 2494.11 -_J.56 59.28 87.76 94.68 18 6 50 1694.1 -28.59 50.55

100.00 10 40 17 3869.36 -8.57 140.77 81.52 60.19 11 44 43 $266.4 -6.32 142.21

1!0.00 19 O 55 2194.69 -33.03 35.99 87.86 99.34 19 37 30 1594.9 -31.39 27.15

110.00 11 21 8 3739,3_ .59 137.21 19.67 55.82 12 23 26 3138.4 -3.89 131.01
DIFFERENTIAL COIRECTION$ NIO-COURXE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .3943 TRA-I.$SI8 TC3 3.3411BAU .5920 SGT 3502,7 SGR 271.4 $63 692.6 ST 983.8 SIR 249.4 SS 605.Z

ROE -.1550 RNA -.OTO3 NC3 .024R FAU .14636 RRT .2041RRF -.2951 flTF -.9376 CRT -.4964 CRS .0720 CST .8261

FDE -.0319 FRA 2.2710 FC5-9.9915 B_P 12217 _ 3602.9 R23 -.0640 R13 -.9376 LSA 1119.0 NSA 3TS.9 $SA Z9.O

ROE .4147 BRA 1.5384 RCS 3.3412 FSP 216T SG1 3593.1 9G2 265.6 THA .89 EL1 991.8 EL2 21R.2 ALF 172.57

LAUNCH DATE NOV 17 1964

HELIOCEHTRIC CONIC

RL 147.69 LAL .DO

RP 257.46 LAP .49

RC 163.049 GL 15.01

PLANETOCENTRIC CONIC

CS 12.666 VHL 3.590

LNCH AZMTH LNCH TIME

90.00 15 45 13

90.00 9 31 41

100.00 17 19 39

lO0.O0 10 39 SG

110.00 18 55 53

110.00 11 2D 11

FLIGHT TIN( 212.00 ARRIVAL DATE JUN 17 1935

TO MARS

1.3806 vl 30.128

249.15 V2 23.140

255.64 CLP 156.23

DISTANCE 503.594 EARTH

-2.10 AZL 88.62 HCA 159.35 SMA 198.28 ECC .25659 INC33.$48 GALLOL 54.68 VL

LOP 214.04 VP 21.174 GAP 9.60 AZP 91.29 TAL 349.70 TAp 149.05 RCA 147.40 APO

GP 1.75 ZAL 103.85 ZAP 158.16 ETS 174.16 ZN[ 161.81 (TE 6.74 ZAC 92.D8 ETC

DLA 20.24 RAL 165.67 RAD $597.5 VEL 11.586 PTH 2.03 VHP 5.886 DPA -2.23 RAP 192.44 ECC 1.2121

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2802.44 -28.20 62.00 2S.TS 92.72 16 31 55 2202.4 -27.52 73.40

4OTO.S8 -4.13 164.76 21.16 61.96 10 39 32 3470.7 -7.84 158.05

2497.91 -29.$6 59.50 26.65 94.54 16 1 IT 1897.9 -26.64 50.82

3850.43 -2.91 147.90 20.49 60.24 11 44 7 3250.4 -6.8§ 141.33

2199.83 -39.05 36.14 26.16 99.26 19 32 30 1596.8 -31.42 27.30

3T24.28 .06 136.48 18.64 55.82 12 22 16 3124.3 -4.43 130.27

DIFFERENTIAL C_RRECTIONS

TOE .$554 TRA-I.SOgT TC3 S.4350 BAU .5918

ROE -.1466 RNA -.0696 RCS .0446 FAU .15417

FOE -.0194 FRA 2.3024 FC-_0.3592 OSP 12315

lOS .5844 BRA 1.5113 BC3 3.4353 FSP 2291

MID-COURSE EXECUTION ACCURACY

SGT 3605.5 SGR 264.2 SG3 726.2

RRT .2629 RRF -.3131 RTF -.9377

3615.2 R23 -.OGT7 RI3 -.9378

SG1 3606.2 SG2 254.9 THA 1.11

LAUNCH DATE NOV 17 1934 FLIGHT TIN( 214.00

HELIOCENTRIC COLIC

NL 147.89 LAL .00

NP 23?.13 LAP .43

RC 188.300 GL t2.93

pLAN[TOCENTRIC CONIC

C3 12.539 _fl4L 3.541

LNCH AZMTN LNCH TIN(

90.00 15 39 33

90.00 9 51 19

100.00 IT 14 ls

100.00 10 39 l?

110.00 16 51 $

110.00 11 19 0

DISTANCE 50T.094

LOS. 54.68 VL 33.512 GAL -2.00 AZL 88.64 HCA 160.31 SMA 197.56 ECC .25369 INC

LOP 215.00 VP 21.154 GAP 9.14 AZP 91.86 TAt. 350.08 TAP 150.$8 RCA 147.44 APO

GP 1.0T ZAL 103.11 ZAP 15T.36 ETS 174.08 ZA[ 162.53 ETE 7.58 ZAC 92.24 ETC

ORBIT D_;.T_RMINATION ACCURACY

ST 959.6 SR 233.7 SS 608.5

CRT -.4637 CRS .1224 CST .8182

LSA 1096.S MSA 379.7 SSA 29.0

ELI 966.2 EL2 208.3 ALF 173.16

ARRIVAL DATE JUN 19 1965

EARTH TO MARS

1.3562 Vl 30.128

247.68 V2 23.174

255.83 CLP 157.43

ECC 1.2064

INJ 2 LONG

73.68

157.16

51.04

140.S1

27.39

129.59

ORBIT DETERMINATION ACCURACY

ST 940.3 _R 227.2 SS 611.7

CRT -.4414 CRS .1696 CST .8049

LSA 1078.0 NSA 383.6 SSA 28.3

EL1 945.9 EL2 202.7 ALF 173.62

OLA 20.47 RAL 164.92 RAID GSDT.S VEL 11.573 PTH 2.02 VHP 5.754 DpA -2.19 RAP 192.65

L-| TIN( _NJ LAT INJ I._NG |NJ RT A_ INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT

2809.35 -88.21 82;29 25.63 92.36 16 26 19 2206.3 -27.55

4035.09 -4.62 163.M 20.13 62.03 10 38 54 3455.1 -8.33

2500.88 -29.59 59.72 25.33 94.42 17 55 57 1900.g -28.$7

3RS5.79 -3.41 147.09 19.46 60.88 11 43 12 3235.6 -?.34

2198.1_ -33.07 36.24 85.04 99.20 19 27 41 1598.1 -31.44

3711.38 -.44 135.00 IT.G1 55.R2 18 20 51 3111.3 -4.92

DIFFERENTIAL C.(:RR(CTI(_4$

10[ .3357 TRA-1.4742 TC3 3.$534 BAU .5958

RDE -.lSRT RRA -.0993 RC3 .0Q76 FAU .IS04|

FOE .0102 FRA 2.3309 FC-11.0754 BSP 12591

BDE .3932 ORA 1,4TS9 0C3 3.5540 FSP 2415

N|D-COURW[ EXECUTION ACCURACY

SGT 3110.1 8GR 850.0 SG3 761.7

RRT .3839 RI_ -.3774 RTF -.9391

SG8 3630.1 RR3 -.O?Go R13 -.9392

SG1 3621.8 SG8 244.8 THA 1.33
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 17 1964

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP 236.81 LAP .43

RC 190.540 ;L 12.83

PLANETOCENTRIC CONIC

C3 12.212 YML 3.495

LNCH AZMTN LNCH TIN_

90.00 15 34 13

90.00 9 30 33

100.00 17 9 12

100.00 10 38 15

110.00 18 46 26

110.00 11 17 30

FLZGHT TIME 216.00 ARRIVAL DATE JUN 21 1965

DISTANCE 510.616 EARTH TO MARS

LOL 54.68 VL 33.477 GAL -1.91 AZL 88.67 HCA 161.27 $MA 196.86 (CC .25093 INC 1.3286 vl 30.128

LOP 215.96 VP 21.137 GAP 8.68 AZP 91.26 1AL 350.44 TAp 151.72 RCA 147.47 APO 246.28 V2 23.209

GP 2.01 ZAL 102.39 ZAP 156.54 ITS 173.87 ZAE 163.27 ETE 8.57 ZAC 92.41 ETC 255.83 CLP 156.62

DLA 20.66 RAL 164.15 RAD S567.5 VEL 11.558 PTH 2.02 VHP 5.625 DpA -2.12 RAp 192.84 (CC 1.2010

L-I TIME INJ LAT ]NJ LONG IMJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2609.08 -28.22 82.49 24.50 92.48 16 21 2 2209.1 -27.57 73.88

4041.13 -5.07 163.10 19.09 62.10 10 37 54 3441.1 -8.76 156.37

2502.80 -29.60 59.86 24.41 94.35 17 50 56 1902.8 -28.69 51.18

3622.65 -3.85 146.37 18.42 60.33 11 41 57 3222.7 -7.77 139.78

2198.57 -35.07 36.27 23.95 99.18 19 23 5 1598.6 -31.45 27.42

5699.64 -.89 135.20 16.56 55.83 12 19 9 3099.6 -5.36 128.97

DIFFERENTIAL COi_RECTIONS NIO-COURK EXECUTION ACCURACY

TOE .3194 52A-1.4556 TC3 3.6712 BAU .5996 SGT 3631.4 SrA 255°4 SG3 799.1

ROE -.1309 RRA -.0695 RC3 .0941FAU .16709 RRT .3910 RflF -.4481RTF -.9404

FDE .0341FRA 2.3530 FC-11.6449 BSP 12579 _ 3640.4 223 -.0866 213 -.9406

BOE .3452 BflA 1.4375 BC3 3.6724 FSP 2534 5461 3652.8 $62 235.0 THA 1.58

LAtm4CH DATE NOV 17 1964 FLIGHT TIME 218.00

HELIOCENTRIC C(:NIC DISTANCE 514.160

RL 14T.69 LAL .00 L(:L 54.68 VL 33.444 GAL -t.83 AZL 88.70 HCA 162.24 SMA

RP _39.46 LAP .40 LOP 216.93 VP 21.125 GAP 9.23 AZP 91.24 TAL 350.80 TAP

RC 192.769 64. 12.69 DIP 2.17 ZAL 101.67 ZAP 155.69 ITS 173.71 ZAE 164.04 ETE

PLANETOCENTgIC CGNIC

C3 11.904 VHL 3.450 DLA 20.82 RAL 163.$8 RAD 6567.5 VI[L 11.545 PTH 2.02 VHP

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 15 29 18 2810.36 -28.22 82.58 23.37 92.43 16 16 6

90.00 9 29 17 4029.0§ -5.45 162.42 18.05 62.17 10 36 26

100.00 17 4 30 2603.41 -2t).91 59.91 25.28 94.32 17 46 13

100.00 10 56 47 3911.25 -4.24 145.74 17.38 60.36 11 40 18

110.00 19 42 7 2198.00 -33.07 39.2_ 22.80 99.21 19 18 45

110.00 11 15 39 3699.40 -1.28 164.96 15.54 55.84 12 17 8

DIFFERENTIAL CORRECTIONS HID-C_)UflW[ EXECUTION ACCURACY

TOE .3025 TRA-1.4004 TC$ 3.7929 BAU .6025 SGT 3640.9 SGR 234.9 SG3 838.1

ROE -.1235 RflA -.0701RC3 .1247 FAU .17396 RRT ,41§0 RRF -.5253 RTF -.9416

FOE .0616 FRA 2.3802 FC-12.6600 9SP 12633 _ 3649.8 R_ -.0969 R13 -.9418

BOE .3267 9RA 1.4022 9C$ 3.7848 FS4P 2670 $461 3642.9 SG2 225.5 THA 1.87

ORBIT DETERMINATION ACCURACY

ST 921.8 8R 217.8 SS 613.7

CRT -.4218 CRS .2098 CST .7932

LSA 1060.0 MSA 386.6 SSA 27.7

EL1 926.6 EL2 196.4 ALF 174.04

ARRIVAL DATE JUN 23 1965

EARTH TO MARS

196.26 ECC .24829 INC 1.2988 Vl 30.128

153.04 RCA 147.51 APO 244.95 vZ 23.244

9.72 ZAC 92.59 ETC 255.83 CLP 155.78

5.498 DPA -2.04 RAP 193.03 ECC 1.1959

PO CST TIN INJ 2 LAT INJ 2 LONG

2210.4 -27.59 73.97

3429.0 -9.14 155.68

1903.4 -28.69 51.22

3211.2 -6.15 139.14

1598.0 -31.44 27.$9

3089.4 -5.75 128.43

ORBIT DETERMINATION ACCURACY

ST 903.1 SR 208.4 SS 617.2

CRT -.3979 CRS .2546 CST .7808

LSA 1042.5 MSA 390.4 SSA 26.9

EL1 907.1 EL2 190.4 ALF 174.51

LAUNCH DATE NOV 17 1964 FLIGHT TIME 220.00 ARRIVAL DATE JUN 25 1965

HELIOCENTRIC CONIC

RL 147.89 LAL .00

RP 236.12 LAp .37

RC 164.903 GL 12.50

PLAN(TOdBENTRIC CONIC

C3 11.611 VNL 3.406

LNCH AZNTH LNCH TIME

90.00 15 24 55

90.00 9 27 27

100.00 17 0 14

100.00 10 34 46

110.00 18 36 7

110.00 11 16 24

DISTANCE 517.726 EARTH TO MARS

LOL 54.68 VL 33.412 GAL -1.74 AZL 88.73 HCA 163.21 SMA 195.62 ECC .24577 IHC 1.2854 Vl 30.128

LOP 217.90 Vp 21.111 GAP 7.78 AZP 91.21 TAL 351.15 TAp 154.56 RCA 147.54 APO 243.69 VZ 23.279

GP 2.34 ZAL 100.96 ZAP 154.82 ITS 175.52 ZAE |64.82 (TE 11.08 ZAC 92.79 ETC 255.62 CLP 154.92

OLA 20.92 RAL 162.60 RAD 6567.4 VEL 11.533 PTH 2.01VHP 5.375 OPA -1.92 RAP 193.20 ECC 1.1911

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2809.86 -26.22 82.54 22.22 92.45 16 11 43 2209.9 -27.58 73.94

4019.13 -5.77 161.66 16.99 62.25 10 34 26 3419.1 -9.44 155.11

2502.43 -29.60 59.83 22.13 94.36 17 41 56 1902.4 -28.68 51.15

3801.79 -4.55 145.22 16.32 60.42 11 38 9 3201.8 -8.46 138.61

2196.19 -33.05 36.09 21.65 99.28 19 14 43 1596.2 -31_41 27.25

3660.80 -1.61 134.21 14.49 55.65 12 14 45 3080.8 -6.08 127.98

DIFFERENTIAL CGRRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2856 TRA-1.3661 TC3 3.8806 BAU .6029 SGT 3646.0 SGR 238.0 SG3 878.3 ST 883.8 SR 199.2 SS 620.9

ROE -.1192 RflA -.0712 RC3 .1602 FAU .1m096 RRT .3429 RRF -.6057 RTF -.9424 CRT -.3703 CRS .2993 CST .7702

FOE .0877 FRA 2.4071 FC-13.4922 BSP 12694 SGB 3652.1 R23 o.1098 R13 -.9427 LSA 1025.3 MSk 393.0 SSA 26.2

BOE .5086 BRA 1.3679 BC3 3.8837 FSP 2815 S61 3645,T SG2 216,5 THA 2.21 _L1 887.0 ELI 184.4 ALF 175.01

LAUNCH DATE NOV 17 1964 FLIGHT TIRE 222.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CONIC

RL 147.89 LAL .00 LOL 54.68 VL

RP 235.77 LAp .33 LOP 216.88 VP 21.103 GAP 7.34 AZ! D 91.18 TAL

RC 197.185 GL 12.29 GP 2.54 ZAL 100.27 ZAp t53.92 ET9 173.30 ZN[

PLAN(TOCENTRIC CCNIC

C3 11.$34 VHL 3.$67 DLA 20.98 RAt. 161,60 RAD 6567,4 VEL 11,521 PTH

DISTANCE 521.306 EARTH TO MARS

33.382 GAL -1.66 AZL 88.77 HCA 164.19 SMA 195.03 ECC .24337 INC 1.2282 vl 30.128

351.49 TAP 153.68 RCA 147.57 APO 242.50 vZ 25.315

165.63 ETE 12.71 ZAC 93.00 ETC 255.82 CLP 154.04

LNCH AZNTH LNCH TIN( L-I TIM( INJ LAT

90.00 13 21 4 2807.23 -28.21

90.00 9 24 56 4011.71 -6.00

100.00 16 59 29 2499.56 -29.59

100.00 10 32 12 3794,62 -4.79

110.00 16 34 SO 2192.99 -33.01

110.00 11 10 40 5974.03 -1.96

DIFFERENTIAL CCi|RECTION8

TOE .2719 TRA-1.sL_g5 TCS 3.9839 BAU .9044

ROE -.1092 RRA -.07L_9 RC3 02016 FAU .18842

FOE .1107 FRA 2.4311 FC-14.3920 BSP 12660

BOE .2950 BRA 1.3315 BCS 3.9869 FSP 2960

2.01VHp 5.234 OPA -1.76

INJ LONG INJ RT AS(: INJ AZNTH INJ TIME PO CST TIM

62.55 21.06 92.55 16 7 51 2207.2

161.44 15.91 62.28 10 31 46 $411.7

59.62 20.97 94.47 17 36 8 1899.6

144.82 15.25 60.46 11 35 27 3194.6

35.84 20.48 99.43 19 11 S 1592.9

153.86 13.42 55.86 12 11 55 5074.0

HID-COURS£ EXECUTION ACCURACY

S4T 3644.4 662 266.7 663 920.6

RRT .SI96RRF -.6947 RTF -.9465

3654.0 R23 -.1251 213 -.9438

$61 3948.1 _ 208,3 THA 2.60

RAp 195.57 [CC 1.1865

INJ 2 LAT INJ 2 LONG

-27.56 75.75

-9.67 154.68

-28.65 50.94

-8.69 138.20

-31.36 27.01

-6.33 127.62

ORBIT DETERMINATION ACCURACY

ST 865.5 SR 190.1 SS 625.7

CRT -.3446 CRS .3415 CST .7591

LSA 1008.6 MSA 395.3 SSA 25.4

ELI 868.1 EL2 177.9 ALF 175.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE MOV [7 1964 FLIGHT TIM( 224.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CON|C DISTANCE 524.908 EARTH TO MARS

RL 147.89 LAL .00 LOL 54.68 VL 33.353 GAL -1.58 AZL 88.6[ HCA 165.[6 Sl4A [94.48 ECC .24108 INC 1.[857 V[ 50.[28

RP 235.42 LAP .30 LOP 2[9.85 VP 21.097 GAP 6.90 AZP 91.15 TAL 351.83 TAp 156.99 RCA 147.59 AlSO 241.37 V2 23.55[

RC 199.372 GL 11.97 GP 2.77 ZAL 99.59 ZAP [S3,QO ET9 173.06 ZAE 166.46 ETE 14.69 ZAC 95.24 ETC 255.82 CLP 153.13

PLAN(TOCENTRIC CON|C

C3 1[.07D VHL 3.327 DLA 20.9? RAL 180.99 RAD 8567.4 VEL 11.509 PTH 2.00 VHP 5.137 DPA -[.60 RAP [95.52 ECC [.1822

LNCH AZNTH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 17 57 2802.01 -28.20 81.97 [9.88 92.74 16 4 39 2202.0 -27.52 73.37

90.00 9 21 37 4007.22 -6.15 161.[9 [4.80 62.30 10 26 24 3407.2 -9.8[ 154.42

100.00 18 53 21 2494.38 -29.56 59.24 19.78 94.67 17 34 55 [894.4 -28.60 50.57

[00.00 [0 28 54 5790.09 -4.95 144.57 14.[5 60.48 11 32 4 3190.1 -8.84 137.95

110.00 18 31 21 2187.77 -32.95 35.45 19.28 99.65 19 ? 49 1587.8 -31.27 26.63

110.00 11 7 23 3689.45 -2.04 133.62 [2.34 55.87 12 8 33 3069.5 -8.50 127.38

O|FFEflENTIAL C(_SECTION3 MID-COURSE EX[CUT|ON ACCURACY ORBIT DETERNINAT|ON ACCURACY

TOE .2802 TRA-[.2938 TC3 4.0920 BAU .6053 SGT 3642.9 SGR 279.1 883 965.4 ST 848.3 8R [81.0 88 625.2

flOE -.1023 RRA -.0751 RC3 .2501FAU .[9628 RRT .8922 IRF -.7585 RTF -.9444 CRT -.3175 CR8 .8788 CST .7515

FOE .1274 FRA 2.4531 FC-15.3495 BSlP [2878 SGB 3653.8 RZ3 -.1425 RE3 -.9448 LsA 993.3 MSA 394.9 8SA 24.8

BDE .2798 BRA 1.2958 8C3 4.089? FSP 3118 SG[ 3648.0 _ 20[.2 THA 3.05 ELI 850.3 EL2 17[.2 ALF 175.96

LAUN(H DATE NOV [7 [964 FLIGHT TIME 226.00 ARRIVAL DATE JUt. t [965

HELIOCENTRIC CCNIC DISTAMCE 528.527

flL [47.89 LAL .00 LOL 54.88 VL 33.325 GAL -1.51

RP 235.06 LAP .27 LOft 220.83 VP 2[.093 GAP 6.48

RC Z0[.544 r,,L 1[.60 GP 3.03 ZAL 98.92 ZAP [52.05

PLAN_TOCENTRIC C_NIC

C3 10.819 VHi. 3.989 DLA 20.89 RAL [60.[T RAD 8567.4

EARTH TO MARS

AZ1. 88.86 HCA 186.[4 SlAA [93.96 ECC .28890 |NC [.1388 V[ 30.128

AZ1P 91.[0 TAL 352.16 TAp [58.50 RCA [47.82 APO 240.29 V2 23.397

ET8 [72.78 ZN[ [67.29 (TE [7.[[ ZAC 95.50 ETC 255.81 CLP [52.20

VEL 1[.498 PTH 2.00 VHp 5.023 OPA -[.58 RAP 193.48 ECC 1.178[

LNCH AZI4TH LNCM TIN( L-I TIM( |NJ LAT INJ L(_IG INJ RT ASC |NJ AZMTH INJ TIM(

90.00 [5 [5 39 2795.88 -28.|7 8[.36 [8.66 93.04 [6 2 [3

90.00 9 17 21 4006.14 -8.[8 [8[.[3 [3.67 92.3[ [O 24 7

100.00 18 50 57 2488.4[ -29.5[ 58.65 [8.55 94.98 [T 32 23

[00.00 [0 24 44 3788.64 -4.99 144.49 [5.02 60.49 11 27 53

[[0.00 [8 28 44 2[80.48 -32.87 34.90 18.04 99.97 [9 5 5

[10.O0 1t 5 26 3887.88 -2.[2 133.5[ [[.23 55.87 [2 4 33

DIFFERENTIAL CORRECTION8 MID-COUR8E EXECUTION ACCURACY

TDE .25_ TRA-I.2574 TC3 4.1718 BAU .8050 SGT 3635.8 8GR L_H).5 $83 1011.8

ROE -.0954 MRA -.0781 RC3 .3074 FAt) .20449 RRT .7585 _ -.823[ RTF -.9450

FOE .[394 FRA 2.4704 FC-19.3932 98P [2688 _ 3647.9 R23 -.[823 RE3 -,9456

90E .2882 8RA 1.2599 8C3 4.1929 FSP 327[ 8t;1 3842.7 8Gt 195,$ THA 3.58

110 CST TIM |NJ 2 LAT INJ 2 LONG

2193.7 -27.45 72.77

3408.1 -9.94 [54.88

[686.4 -28.51 49.99

3|88.6 -8.89 [37.87

[580.5 -31.[4 26.10

3087.4 -6.58 127.27

ORBIT DETERNINATZOR ACCURACY

ST 831.9 IM_ [71.9 89 924.4

CRT -.2890 CRS .4115 CST .7475

LSA 979.9 MSA 391.4 88A 24.0

ELI 833.4 EL2 [84.3 ALF [78.44

LNCH AZMTH LNCH T|ME L-I TIME

90.00 15 14 21 278[.59

90.00 9 11 SS 4009.08

100.00 1649 24 2475.D8

100.00 10 19 33 3790.83

110.00 [8 26 48 2170.45

110.00 10 58 40 3666.22

O|FFEflENTXAL CORRECTIONS

LAUNCH DATE NOV 17 1984 FLI6HT TIN( 228.00 ARRIVAL DATE JUL 3 1965

HEL|OCENTR|C CON|C DISTANCE 532.164 EARTH TO MARS

flL 147.89 LAL .00 LOt. 54.68 YL 33.299 GAL -[.44 AZL 88.92 HCA 167.13 SMA 193.46 ECC .23683 INC 1.0608 vl 30.128

RP 254.7[ LAP .24 LOP 22[.6[ VP 2[.092 GAP 6.06 AZP 9[.08 TAL 552.48 TAP 159.60 RCA [47.64 APO 239.27 V2 25.4F,4

RC 203.699 GL [1.[4 GP 5.33 ZAL 98.27 ZAP 151.07 ET8 172.46 ZAE [68.1t ETE 20.[2 ZAC 93.81 ETC 255.8[ CLP [51.84

PLANETOCENTR|C CONIC

C3 lO.ST9 VHL 3.253 DLA 20.71 RAL 1S8.33 RAD 6587.4 VEL 11.488 PTH 2.00 VHP 4.912 DpA -[.12 RAP 195.82 [CC [.174[

INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH IHJ TIME

-26.12 80.48 17.40 95.48 16 0 42

-6.09 161.29 [2.49 62.29 10 18 44

-29.44 57.82 17.28 95.41 17 30 39

-4.92 144.61 t[.85 60.48 11 22 44

-32.75 34.14 [6.75 100.40 19 2 57

-2.09 [33.56 10.09 55.87 11 59 48

MID-COURSE EXECUTION ACCURACY

TOE .242[ TRA-[.2214 TC3 4.2476 8AU .6031 SGT 3620.4 8GR 328.0 8G3 [059.7

ROE -.0888 RRA -.0918 RC3 .3750 FAU .21290 RRT .8100 RRF -.8761RTF -.9454

FOE .1399 FRA 2.4857 FC-17.4227 8SP [2629 $88 3635.3 R23 -.1844 R13 -.946[

BDE .2577 8RA 1.224[ 8C3 4.2841FSP 3441 SG[ 3830.2 862 [91.8 THA 4.21

LAUNCH DATE NOV 17 1984 FLIGHT TIN( 230.00 ARRIVAL DATE JUL S [965

HELIOCENTRIC CONIC DISTANCE 535.818 EARTH TO MARS

RL 147.89 LAL .OO LOL 54.88.VL 33.274 GAb -[.37 AZL 88.98 HCA 168.11 S44A [92.99 ECC .2348§ INC 1.0159 Vt 30.[28

RP 234.35 LAP .2[ LOP 222.80 Ws 2[.094 GAP 5.64 AZP 90.99 TAL 352.79 TAp [80.90 RCA 147.66 APO 238.3[ V2 23.461

RC 205.857 GL 10.57 GP 3.69 ZAL 97.64 ZAP 150.05 ETS [72.08 ZAE 168.9[ ETE 23.88 ZAC 94.15 (TC 255.80 CLP 150.26

PLAN[TOCENTRIC CONIC

C5 10.348 VHL 3.217 DLA 20,43 RAt. 158.46 MAD 6567.4 VEL 1[.478 pTH 2.00 VHP 4.804 DpA -.79 RAp 193.97 ECC 1.1703

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

go. Do 15 14 11 2764.96 -28.05

9O.OO 9 S 8 4016.79 -5.84

100.00 18 48 SS 2459.65 -29.34

100.00 10 13 8 3797.34 -4.70

[10.00 [8 25 34 2157.15 -32.58

110.00 10 52 58 3872.60 -[.92

DIFFERENTIAL C_RRECT|ON8

TOE .2389 TRA-[.1849 TC3 4.3265 BAU .6019

RDE -.0816 RRA -.0898 RC8 .4559 FAU .22171

FDE .[291 FMA 2.4983 FC-[8.5488 BSP [2558

BOE .2525 BflA 1.1680 BC3 4.3505 FSP 5614

PC) CST TIM INJ 2 LAT INJ 2 LONG

218[.6 -27.34 71.90

3409.1 -9.75 IS4.53

[875.[ -28.38 49.[7

3[90.6 -8.62 [37.99

1570.5 -30.97 25.38

3068.2 -6.55 127.3[

ORBIT DETERMINATION ACCURACY

ST 815.4 SR [62.9 SS 622.[

CRT -.256[ CRS .4433 CST .7465

LSA 964.0 MSA 385.4 $SA 23.4

ELI 816.5 EL2 157.2 ALF 176.96

|NJ I.CNG INJ RT ASC INJ AZMTH INJ TIME PO CST TZM INJ 2 LAT INJ 2 LONG

79.27 16.08 94.08 16 0 16 2165.0 -27.18 70.71

[6[.73 1[.25 62.24 10 12 5 3416.8 -9.51 154.97

56.68 15.95 96.00 17 29 52 1859.6 -28.20 48.06

[44.97 [0.63 80.45 11 [6 25 3197.5 -8.60 138.38

33.[4 15.39 100.97 19 [ 3[ 1557.1 -30.72 24.42

133.78 8.89 55.66 11 54 8 3072.6 -6.39 127.55

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 3605.7 SGR 386.4 $85 1109.9 ST 802.8 SR 155.7 SS 617.1

RRT .85[9 RRF -.9169 RTF -.g459 CRT -.2247 CRS .4678 C3T .7494

3824.3 R23 -.2078 R15 -.9469 LSA 952.2 M6A 376.5 SSA 22.7

SG1 3619.2 SG2 lgl.2 THA 4.g6 EL1 803.6 EL2 149.6 ALF 177.45
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 17 1964 FLIGHT TIME 232.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CC441C DISTANCE 539.489

RL 147.89 LAL .OO LOt. 54.86 VL 33.250 GAL -1,31 AZL 89.06 HCA 169.10

RP 233.98 LAp .18 LOP 223.79 VP 21.097 GAP 5,23 AZP 90.92 TAL 353.08

RC E07.959 ;L g.96 GP 4.11 ZAL 97.02 ZAP 148.99 ETS 171.63 ZAE 169.65

PLANETOCENTRIC CONIC

C3 10.126 VHL 3.182 DLA 20.01RAL 157.55 RAD 6567.4 VEL 11.468 PTH 1.99

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 15 15 25 2742.78 -27.93 77.66 14.68

90.00 8 56 41 4030.24 -5.42 162.49 9.95

100.00 16 49 34 2439.17 -29.18 55.18 14.54

100.00 10 5 12 3809.09 -4.31 143.62 g.34

110.90 18 25 17 2139.72 -32.35 31.84 13.94

110.00 10 45 59 3681.30 -1.59 134.24 7.64

DIFFERENTIAL CGRR(CTIONs

T0[ .2402 TRA-1.1467 TC3 4.3945 8AU .5996

ROE -.0739 RRA -.0923 RCS .5544 FAU .23102

FOE .0949 FRA 2.4970 FC-19.7517 BSP 12474

BOE .2513 BRA 1.1304 BC3 4.4293 FSP 3783

EARTH TO MARS

SMA 192.54 ECC .29297 INC .9379 Vl $0.128

TAp 162.19 RCA 147.68 APO 297.39 v2 23.498

ETE 28.64 ZAC 94.56 ETC 255.79 CLP 149.24

VHP 4.699 DpA -.39 RAP 194.12 ECC 1.1666

INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

94.88 16 1 8 2142.8 -26.96 69.19

62.16 10 3 51 3430.2 -9.10 155.74

96.78 17 30 13 1839.2 -27.94 46.60

60.39 11 8 41 3209.1 -8.22 139.02

101.71 19 0 57 1539.7 -S0.39 23.16

55.85 11 47 20 3081.3 -6.06 128.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3582.9 $GR 416.5 SG3 1162.2 ST 792.9 SR 143.7 SS 606.S

RRT .8830 RRF -.9467 RTF -.9461 CRT -.1905 CRS .4793 CST .7692

SG8 3607.0 R23 -.2318 R13 -.9474 LSA 942.2 MSA 359.0 SSA 22.5

$6t 3601.8 362 194.5 THA 5.88 EL1 793.3 EL2 141.0 ALF 177.96

LAUNCH DATE MOV 17 1964 FLIGHT TIME 234.00 ARRIVAL DATE JUL 9 1965

HELIOCENTRIC CCNIC DISTANCE 543.173

RL 147.89 LAb .DO LOL 54.68 VL 33.227 GAL -1.24 AZt. 89.15 HCA 170.09

RP 2SS.SZ LAp .15 LOP 224.78 vP 21,103 GAP 4.83 AZP 90.83 TAL 353.37

RC 210.060 GL 8.97 GP 4.62 ZAL 96.43 ZAP 147.90 ETS 171.10 ZAI[ 170.29

PLANETOCENTRIC CONIC

CS 9.910 VHL 3.148 OLA 19.42 RAL 156.59 RAO 6567.4 VEL 11.459 PTH 1.99

LNCH AZMTH Lt4CM TIRE L-[ TIRE INJ LAT [HJ LONG

90.00 15 10 17 2713.75 -27.74 75.56

90.00 8 46 11 4050.71 -4.76 163.$4

100.00 16 51 44 2412.38 -28.95 53.22

100.00 9 59 25 3827.31 -3.69 146.63

110.00 18 26 8 2117.07 -32.02 30.15

110.00 10 37 31 3693.39 -1.05 134.97

DIFFERENTIAL C(3RRECT|ON9

TOE .2415 TRA-l,1114 TC3 4.441_ BAU .5961

ROE -.0639 RflA -.0997 RC3 .6739 FAU .24023

FOE .0505 FRA 2,4993 FC-20.9839 B_P 12430

BDE .2503 8RA 1.1158 8C3 4.4969 FSP 3979

EARTH TO MARS

SMA 192.11 ECC .23118 INC .8458 vl 30.128

TAP 163.47 RCA 147.70 APO 236.52 V2 23.$36

ETE 34.64 ZAC 95.05 ETC 255.78 CLP 148.19

VHP 4.598 DPA .09 RAp 194.28 ECC 1.1631

INJ RT ASC lMJ AZMTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

13.18 95.92 16 3 30 2113.7 -26.63 67.06

8.35 62.05 9 53 42 3450.7 -8.47 156.91

25.01 97.78 17 31 56 1812.4 -27.57 44.69

7.96 60.32 10 59 12 3227.3 -7.62 140.04

12.37 102.66 19 1 25 1517.1 -29.95 21.55

6.31 55.83 11 39 6 3095.4 -5.52 128.75

MID-COURSE E_[CUT|ON ACCURACy ORBIT DETERMINATION ACCURACY

_T 3534.8 8GR 481.1 SG3 1213.3 ST 783.7 SR 133.7 SS 597.1

RRT .9054 RRF -.9673 RTF -.9461 CRT -.1382 CR9 .4957 CST .7843

S_ 3587.2 R23 -.2540 RI3 -.9479 LSA 935.1MSA 337.1 SSA 22.5

SGI 35RI.4 SG2 202.7 THA 7.01 EL1 784.0 ELI 132.4 ALF 178.61

LAUMCH DATE tqK)V 17 1964 FLI;HT TIME 236.00 ARRIVAL DATE JUL 11 1965

OISTANCE 546.874

-1.18 AZL 89.27 HCA

TOE .2491 TRA-1.0739 TC3 4.4996 BAU .5928

ROT- -,0564 RRA -.1090 RC3 .8224 FAu .24938

FOE -.0244 FRA 2.4902 FC-22.2705 8SF 12361

606 .8934 6RA 1.0794 BC3 4.5702 FSP 4183

HELIOCENTRIC CONIC

RL 147.89 LAb .00 LOL 54.66 VL 33.205 GAL

RP 233.25 LAP .11 LOP 225.77 VP 21.111 GAP 4.44 AZP

RC 212.144 GL 7.84 GP 5.25 ZAL 95.85 ZAP 146.75 ET9

PLANETOCENTRIC CONIC

CS g.702 VHL 3.115 DLA 18.58 RAL 155.57 RAD 6597.3 VEL 11.450 PTH 1.99 vHp 4.501 DpA .70

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 15 23 9 2676.08 -2?.45 72.84 11.52 97.25 16 7 45 2076.1

90.DO 8 33 9 4079°97 -3,83 165,28 7.05 61.92 9 41 9 3480.0

100.00 16 55 42 2377.56 -28.61 50.69 11.33 99.07 17 35 20 1777.6

100.00 9 43 16 3853.70 -2.80 148.08 6.48 60.23 10 47 30 3253.7

110.00 18 26 22 2087.65 -31.56 27.98 10.64 103.87 19 3 10 1487.7

110.00 10 27 6 3716.39 -.25 136.07 4.88 55.82 II 29 2 3116.4

DIFFERENTIAL CI_RRECTIONS MID-COUR8( EXECUTION ACCURACY

SGT 3520.9 SGR 563.9 SG3 1269.3

RRT .9207 RRF -,9806 RTF -.9463

3565.7 R23 -.2722 Ri3 -.9488

SG1 3559.! $_ 217.7 THA 8.42

EARTH TO MARS

171.09 SNA 191.71 ECC .22g48 INC .7339 vt $0.128

90.72 TAL 553.65 TAp 164.74 RCA 147.72 APO 235.70 V2 23.574

170.44 ZAE 170,76 ETE 42.11 ZAC 95.64 ETC 255.77 CLP 147.12

RAp 194.46 ECC 1.1597

INJ 2 LAT INJ 2 LONG

-26.16 64.41

-7.55 156.58

-27.06 42.29

-6.75 141.51

-29.33 19.48

-4.73 129.85

ORBIT DETERMINATION ACCURACY

ST 779.7 SR 122.6 SS 586.8

CRT -.0669 CRS .5066 CST .8176

LDA 934.3 MSA 306.2 9SA 22.3

EL1 779.7 EL2 122.3 ALF 179.36

LAUNCH DATE NOV 17 1964 FLIGHT TINS 238.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC C_NIC

RL 147.89 LAL .DO LOt.

RP 232.88 LAp .08 LOP 229.77 VP 21.121 GAP 4.05 AZP

RC 214.210 GL 6.38 _ 6.04 ZAL 95.29 ZAp 145.53 ETS

PLANETOCENTRIC CONIC

C3 9.501 VHL 3.082 DLA 17.43 RAL 194.46 RAD 6587.3 VEL

LNCH AZMTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ

90.00 15 30 30 2627.22 -26.98 69.34

90.00 6 16 51 4120.G1 -2.52 167.53

100.00 17 1 57 2332.29 -28.08 47.43

100.00 9 28 4 3890.77 -1.55 150.11

110.00 18 32 23 2049.23 -30.90 25.18

110.00 10 14 5 3746.59 .91 137.64

OIFIr_RENTIAL C_RRECTIONS

TOE .2708 TRA-I.0330 TC3 4.5495 BAU .5921

ROE -.0426 flRA -.1194 tiC3 1.0138 FAU .29019

FOE -.1771 FRA 2.4414 FC-23.7076 BmP 12179

BOE .2742 BRA 1.0399 BC3 4.6614 FSP 4334

DI STANCE 550.589

54.66 _ 33.184 ;AL -1.13 A1_. 99.41 HCA 172.09

90.59 TAL 353.92

169.83 ZN[ 170.96

EARTH TO MARS

SMA 191.33 [CC .22786 INC .5673 V1 $0.126

TAp 166.01 RCA 147.73 APO 234.92 V_ 2S.612

ETE 51.06 ZAC 96.39 ETC 255.T_J CLF 146.00

VHP 4.408 DpA 1.47 RAp 194.68 ECC 1.1564

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

11.441PTH 1.98

RT ASC INJ AZI4TH

9.66 98.95 16 14 17

5.40 61.79 9 25 31

9.45 100.71 17 40 49

4.86 80.14 10 32 55

8.69 105.40 19 6 34

3.33 55.83 11 16 32

MID-COURSE EXECUTION ACCURACY

SGT 341R,6 8_R 6T2.6 843 1328.3

flRT ,9507 RRF -.9894 RI_ -.9459

648 355_,8 R23 -.2963 RI3 -.9495

64;1 3544.6 SG2 242.1 THA 10.22

2027.2 -25.46 61.00

3520.6 -6.26 160.66

1732.3 -26.31 39.07

3290.8 -5.51 149.57

1449.2 028.48 16.82

3146.6 -3.58 131.44

ORBIT DETERMINATION ACCURACY

ST 790.6 SR 107.5 SS $82.2

CRT .042G CRS .4963 CgT .6606

LSA g55.1 M$A 250.4 SSA 24.3

EL1 790.6 EL2 107.4 ALF .34
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOY 17 1964

HELIOCENTRIC CONIC

54.68 VL 33.164 GAL

FLIGHT TIME 240.00

DISTANCE 554.318

21.O7 AZL

ARRIVAL DATE JUL 15 lg65

RL 147.89 LAL .DO LOt.

RP 23Z.§1 LAp .05 LOP 227.77 VP 21.155 GAP 3.66 4ZP

RC 216.258 GL 4.448p 7.06 ZAL 94.75 ZAP 144.24 _TS

PLANETOC(NTRIC CONIC

C3 9.311VHL 3.051DLA 15.82 RAL 155.18 RAD 6567.3 VEL

LNCH AZMTH LNCM TIME L-I TIME INJ LAT |NJ LONG INJ

90.00 15 41 3 2563.32 -26.22 64.81

90.00 7 $9 11 4178.62 -.72 170.68

1OO.OO 17 11 9 2272.76 -27.25 43.20

100.00 9 8 46 3942.41 .20 152.95

110.00 18 38 51 1998.39 -29.92 21.54

EARTH

89.§g HCA 173.09 SMA 1g0.96 ECC .22632 INC

90,41 TAL 354,18 TAP 167.27 RCA 147.75 APO 254.18

168.59 ZAE 170.75 ETE 61.12 ZAC 97.55 ETC 255.72

TO MARS

.4110 Vt 30.126

V2 23.650

CLP 144.85

11.432 PTH 1.98 VHP 4.521 DpA 2.46 RAP 194.97 ECC 1.1532

RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

7.52 101.09 16 23 47 1965.3 -24.42 56.61

3.58 61.69 9 § 47 3576.6 -4.SO 164.03

7.27 102.79 17 49 2 1672.8 -25.22 34.99

3.07 60.11 lO 14 28 5542.4 -3.78 146.42

6.45 107.55 19 12 9 1398.4 -27.26 13.37

110.00 9 $7 34 3769.54 2.55

DIFFERENTIAL C_RRECTIONS

TDE .2995 TRA -.9984 TC5 4.5467 BAU .5872

RDE -.0264 RRA -.1545 RC3 1.2565 FAU .26845

FOE -.3430 FRA 2.4144 F¢-24.9590 8_MP 12237

DOE .2907 BRA 1.0074 BC3 4.7171 FSP 4589

LAUNCH DATE NOV 17 1964

139.89 1.60 55.90 11 0 43 3189.5 -1.94 133.68

HID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 3433.9 $GR 812.1SG3 1378.7 ST 802.5 SR 95.8 SS 604.5

RRT .9589 RRF -.9944 RTF -.9455 CRT .2737 CRS .5799 CST .9345

SGB 3528.6 R23 -.2945 RI3 -.9506 LsA 990.2 MSA 193.7 SSA 26.7

SG1 3517.7 SGZ 277.1THA 12.57 EL1 803.0 EL2 92.1 ALF 1.90

FLIGHT TIME 242.00 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC CONIC DISTANCE 558.063 EARTH TO MARS

RL 147.89 LAL .00 LOt. 54.68 VL 33.145 GAL -1.02 AZt. 89.84 HCA 174.09 SMA 190.62 ECC .22486 INC .1645 Vl 30.128

RP 232.14 LAP .02 LOP 228.78 VP 21.147 GAP 3.29 AZP 90.16 Tiq_ 354.43 TAP 168.52 RCA 147.76 APO 253.49 V2 23.689

RC Z18.297 81. 1.78 GP 8.43 ZAL 94.23 ZAP 142.82 ETS 187.23 zAE 169.96 [TE 71.36 ZAC 98.64 ETC 255.68 CLP 143.66

PLANETOCENTRIC C(:IAIC

C3 9.144 VHL 3.0_4 DLA 13.52 RAL 151.89 RAD 6387.3 V1EL 11.425 PTH 1.98 VHP 4_24Z DpA 3.78 RAP 195.36 ECC 1.1505

LNCH AZ147H LNCH TIM( L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 35 57 2478.28 -24.97 58.90 4.98 103.81 16 37 15 1876.3 -22.85 50.89

90.00 7 29 24 4254.94 1.80 175.03 1.55 61.74 8 40 19 3654.6 -1.99 168.40

100.00 17 24 23 2195.06 -25.93 37.65 4.71 105.43 18 0 56 1593.1 -23.56 29.65

100.00 8 43 3,9 4015.05 2.96 159.93 1.07 60.22 9 50 34 3415.1 -1.32 150.41

110.00 18 48 33 19H.99 -28.43 18.75 3.81 109.83 19 20 43 1329.7 -25.46 8.83

110.00 9 35 58 3851.19 4.90 143.12 359.68 §8.13 10 40 10 3251.2 .42 136.90

DIFFERENTIAL CaIRECTION8 MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE .3430 TRA -.9482 TC3 4.8030 BAU .5984 $GT 3401.8 SGR 1008.4 SG3 1436.4 ST 857.5 8R 92.8 Ss 701.0

ROE .0038 RRA -.1505 tiC3 1.5919 FAU .27870 RRT .9420 RRF -.9973 flTF -.9463 CRT .6968 CRS .7923 CST .9824

FOE -.6722 FRA 2.2989 FC-26.5879 Blip 11897 S_ 3547.5 R23 -.2910 RI3 -.9541 LSA 1105.0 MSA 114.1 SSA 35.2

DOE .3430 BRA .9581BCS 4.8705 FSP 4721 IGl 3§32.8 $46_ 325.2 THA 15.71 EL1 860.0 ELI 66.4 ALF 4.34

LAUNCH DATE _V IT 1964

HELIOCENTRIC CONIC

RL 147.89 LAL .00

RP 231.TG LAP -.02

RC Z20.R99 6L -2.04

PLANETOCEflTRIC CONIC

C3 R.030 VHL 3.005

LNCM AZMTH LNCM TIME

90.00 16 17 12

90.00 6 53 27

100.00 17 43 33

100.00 8 9 47

110.00 19 5 10

110.00 9 6 39

DIFFERENTIAL CCRRECTIONS

YDE .4078 TRA -.9001 TC3 4.5662 8AU .6043

ROE .0564 RRA -.1692 tiC3 2.0521 FAU .28743

FOE-1.1663 FRA Z.1194 FC-27.5575 BSP 11987

DOE .4116 BRA .9159 BC3 5.0061 FSAP 4851

FLIGHT TIME 244.00 ARRIVAL DATE JUL 19 1965

DISTANCE 561.819 EARTH TO MARS

LC_ 54.68 VL 33.127 GAL -.97 AZL 90.18 HCA 175.10 3NA t90.30 ECC .22346 INC .ll92 ¥t 30.120

LOP 228.78 Yp 21.183 GAP 2.92 AZP 89.82 TAt. 554.66 TAp 169.76 RCA 147.77 APO 232.82 y2 23.726

GP 10.55 ZAL 95.72 ZkP 141.21ET8 165.38 ZAE 165.37 EYE 80.57 ZAC 100.46 ETC 255.60 CLP 142.41

DLA 10.12 RAL 149.85 RAD 6587.3 VEL 11.420 PTH 1.98 VHP 4.176 DpA S.63 RAP 195.94 ECC 1.1485

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2361.28 -22.84 50.99 1.91 107.21 16 56 33 1761.3 -20.27 43.26

4389.78 5.40 161.31 359.28 62.16 8 6 14 3766.8 1.63 174.65

2082.78 -23.72 30.20 1.60 108.75 18 18 18 1482.8 -20.94 22.51

4120.49 8.21 162.78 358.84 GO.TO 9 18 28 3520.5 2.26 156.20

1833.63 -26.04 10.31 .63 112.87 19 33 44 1233.8 -22.70 2.74

5942.40 8.33 14T.94 357.54 58.73 10 i2 22 3342.4 3.90 141.66

HID-COURSE EXECUT|ON_CCURACY oRBIT DETERMINATION ACCURACY

$GT 3342.9 SGR 1280.6 $G3 1488.7 87 940.7 SR 150.3 8s 934.6

RRT .9438 RRF -.9988 RTF -.9446 CRY .9764 CRS .9723 CST .9908

SG8 3579.8 R23 -.2056 fl13 -.957I LSA 1331.1NSA gO.1SSA 31.8

SGI 3557.8 8G2 398.4 THA ZO.14 ELI 952.1 ELI 32.1 ALF 8.86

LAUNCH DATE NOV 17 1964 FLIGHT TIM( 248.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC CGNIC

RL 147.89 LAL .DO LOL 54.68 VL 33.110 GAL

RP 231.39 LAP -.05 LOP 230.78 VP 21.180 GAP

DISTANCE 565.587 EARTH TO MARS

-.93 AZL 90.71 HCA 176.11 SMA 189.99 ECC .22217 INC .7159 vl 30.128

2.35 AZP 89.L_J TAL 354.89 TAP 170.99 RCA 447.78 APO 232.20 V2 23.768

RC 222.292 GL -T.ST GP 13.22 ZAL 93.21 ZAP 139.24 ETS 182.67 ZAE 165.60 EYE 87.85 ZAC 103.19 ETC 255.46 CLP 141.09

PLAMETOCtlMTNIC CONIC

C3 9.005 VHL 3.0110LA 4.80 RAL 147.39 RAD 9587.3 VEL 11.422 pTH 1.98 VHp 4.135 DPA 8.36 RAP 198.86 (CC 1.1492

LNCH AZNTH LNCH TIME L-I TIN( INJ LAY [NJ LONG |NJ RT AS(: INJ AZMTH INJ T|ME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 49 48 2191.94 -19.01 40.05 358.18 111.39 17 25 18 1591.9 -15.94 32.73

90.00 6 2 14 4537.59 10.71 191.05 358.90 63.63 7 17 52 39_7.6 7.08 184.25

100.00 18 12 22 1922.30 -19.82 19.87 357.83 112.84 18 44 24 1322.3 -18.56 12.60

100.00 T 21 19 4282.47 11.49 171.88 358.49 62.21 8 32 42 3682.5 7.68 165.16

110.00 19 25 47 1692.52 -21.98 1.36 358.76 116.86 19 54 O 1092.5 -18.20 354.27

110.00 8 24 24 4065.01 13.56 155.69 355.28 58.32 9 32 29 3485.0 9.27 149.21

DIFFERENTIAL CGRNECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5011 TRA -.8811 TC8 4.3908 8AU .8227 SGT 3258.4 SCAI 1877.2 SG3 1508.8 ST 1076.6 SIR 322.3 88 1346.1

ROE .1567 flRA -.1958 RC3 2.6895 FAU .28001 RRT .9429 RRF -.9995 Rlrl r -.8416 CflT .9903 CRS .9978 CST .9820

FDE-l.ST71 FRA !.9000 FC-27.8989 Blip 12571 SG8 3882.9 R23 -.2899 RI3 -.9624 LSA 1746.2 MSA 159.7 SSA 11.3

BO( .5250 BRA .8931 8C3 5.1388 FSP 5055 $81 3828.4 _ 50t.3 THA 28.45 EL1 1123.0 EL2 43.0 ALF 16.54
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 17 1964 FLIGHT TIM( 248.00 ARRIVAL DATE JUL 23 1955

HELIOCENTRIC CONIC

RL 147.89 LAL .OO

RP 231.01 LAP -.08

RC 224.266 GL -17*53

PLAN(TOCENTR | C CONIC

CS S.6DE VHL 3.099

LNCH AZI4TH LNCH TIM(

90.00 1T 40 48

90.00 4 41 O

tOO.DO 19 0 ?

100.00 8 4 17

110.00 EO 3 54

110.00 T 17 O

D|FFERENT I AL C_IqRECTIONS

TOE .?lTT TRA -.7738 TC3 4.1231 BAU .7OOG

ROE .4862 RRA -.1922 RC3 3.5759 FAU .29201

FOE-3.2741 FRA 1.882t) FC-28.3278 B5P 12781

BOG .SS47 BRA .7973 0C3 5.4578 FSP 4740

DISTANCE 569.369 EARTH TO MARS

LOt. 54.$8 VL 33,094 GAL -.89 AZL 91.82 HCA 177.12 SMA 189.70 ECC .82093 INC 1.6090 vl S0.128

LOP 231.81 VP 21.199 GAP 2.19 AZP 88.39 TAL 355.10 TAp 172.22 RCA 147.79 APO 231.61 VE 25.807

GP 17.94 2AL 92.68 ZAP 136.45 ITS 158.55 ZA( 160.83 IT( 92.81 ZAC 107.68 ETC 255.14 CLP 139.68

DLA -4.15 RAL 143.72 RAD 656?.5 VEL 11.445 PTH

L-! TIN[ INJ LAT

1925.82 -11.68

4826.75 18.78

1669.09 -12.46

4558.11 19.61

1469.39 -14.57

4330.58 21.80

1.99 VHP 4.154 DPA 12.83 RAP 198.48 ECC 1.1580

INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

23.93 355.97 115.99 18 12 48 1325.2 -8.07 17.09

208.43 355.12 68.41 6 1 27 4226.7 15.69 E01.12

4,69 353.56 117.39 19 27 58 1069.1 -8.69 357.93

188.31 354.77 68.9T 7 20 16 3958.1 18.32 181.06

348.31 35Z.34 121.27 20 28 23 869.4 -10.32 341.79

169.95 353.67 62.99 8 29 10 3730.6 18.00 162.87

M|O-COURS[ EXECUTION ACCURACY ORBIT OETERNINATION ACCURACy

SGT 3216.9 SGR 2378.9 SG3 1517.6 ST 1397.2 SR TI8.O 8S 2194.7

RRT .9434RRF -.9998 RTF -.9404 CRT .9837 CR8 .9998 CST .9806

888 4001.0 R23 -.2268 R13 -.9736 LSA 2711.2 MSA 234.1 SSA 4.1

SG1 3949.1 SG2 842.5 THA 36.00 EL1 1604.2 EL2 124.6 ALF 29.52

LAUNCH DATE NOV 17 1964 FLIGHT TIME 250.00 ARRIVAL DATE JUL 25 1965

HELIOCENTRIC CONIC

RL 14T.69 LAL .00

RID ESO.6R LAP -.t1

NC R26.222 GL -54.96

PLANETOCLrNTRIC CONIC

CS lt.449 VHL 3.526

LNCM AZI4TH LNCH TINE

90.00 19 36 8

DO.DO I 51 56

1DO.DO 20 46 9

lOO.OO 3 26 13

110.00 21 26 0

110.00 5 2 54

DIFFERENTIAL CGNRECTIONG

TOE 1.1688 TRA -.6554

ROE 1.2466 RRA -.1051

FOE-5.4429 FRA .2923

BOE 1.TOOT BRA .6634

DISTANCE 575.162 EARTH TO MARS

LOL 54.68 VI. 33.079 GAL -.85 AZL 93.51 HC.A 178.14 W4A 189.42 ECC .R1978 INC 3.5020 vl 30.188

i.40P R32.82 VP 21.220 GAP 1.84 AZP 86.50 TAI. 355.30 TAp 173.44 RCA 147.80 APO 231.05 V2 23.647

GP 26.65 ZAL 91.95 ZAP 151.50 ETS 151.95 ZAE 151.76 ETE 95.69 ZAC 116.15 ETC 254.21 CLP 137.72

DLA -20.41 RAL 137.20 RAO 856T.5 VEL

L-I TIME INJ LAT

1411.65 4.80

5448.32 28.20

118R.3£ 3.39

5141.09 29.57

1057.43 .45

4838.74 33.03

TC3 3.1120 RAU .8788

RC3 4.2545 FAU .26425

FC-18.3836 BliP 14755

BC3 9.2715 F8P 4145

11.568 PTH 2.02 VHP 4.378 OPA 21.22 RAP 201.75 ECC 1.2048

INJ t._NG INJ RT ASC INJ AZNTH INJ TINE PO CST Tim INJ 2 LAT INJ 2 tONG

354.97 352.30 !17.97 20 1 40 811.9 8.51 348.26

250.85 357.78 8T._T 3 22 22 4846.3 27.52 248.34

538.17 351.65 119.72 21 G 2 582.3 ?.32 555.5R

228.39 3IT.iS 85.45 4 51 56 4541.2 20.63 219.72

326.849 345.7R 124.18 21 43 46 467.4 4.82 320.84

204.03 357.17 80.65 6 23 32 4238.7 31.59 196.10

HID-COURSE EXECUTION ACCURACY ORBIT DETERtlAINATIQM ACCURACY

SST 3116.1 SGR 3625.0 SG3 1356.9 67 1929.5 RR 9027.S SS 5347.7

RRT .9414RNF -.9998 RTF -.9564 CRT .9686 CR6 1.0000 CST .9871

4T80.4f123 -.1590 R13 -.9672 LSA 4355.0 NSA 273.8 SSA 1.8

SG| 4711.7 $G2 008.6 THA 48.58 EL1 2790.9 EL2 211.4 ALF 46.44

LAUNCH DATE NOV 17 1964 FLIGHT TIN( 252.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC CGNIC DISTAHC[ 578.956 EARTH TO MARS

RL 147.89 LAL .00 LOt. 54.68 VL 33.064 GAL -.81 AZL 99.92 HCA 179.15 SMA I89.16 ECC .21864 INC 6.9096 vl 50.120

Ip 250.24 LAp -.15 LOP 233.84 VIP 21.Z42 GAP 1.49 AZP 80.08 TAIL. 555.51 TAp 174.85 RCA 147,80 APO 230.58 VE 23.86?

RC 828.159 GL -66.77 GP 48.89 2AL 90.90 ZAP 117.78 ITS 144.02 ZN[ 131.53 ETE 89.41 ZAC 134.40 ETC 250.12 CLP 138.77

PLAN[TOCEM1191C CONIC

C3 $8.383 VHL 6.195 DLA -49.24 RAL 120.45 RAD 6568.5 VEL

LNCH AZMTH LMCH 1114( L-1 TIN[ INJ LAT

4T.ST 17 27 19 1806.56 25.12

1St.tS 1 48 37 5589.36 25.13

47.67 17 ET 56 1606.56 25.12

152.13 I 48 37 5569.56 25.15

47.87 17 27 16 1600.58 25.12

132.13 1 48 37 5589.36 25.13

DIFFEREMTIAL CORRECTIONS

TOE 2.6106 TRA -.3064 TC3 .9797 BAU 1.5049

ROE 5.5031RRA .9783 RC3 2.7842 FAU .15454

FDE-S.SSS4 FRA-1.4287 FC3-5.4_57 BSP 18792

BOG 6.0910 BRA 1.0200 8C3 2.9327 FSP 1631

12.839 PTH 2.29 VHP 5.947 DPA 40.05 RAp E09.94 ECC 1.6317

|NJ LONG IMJ RT ASC |NJ AZHTH ZNJ TIME PO CGT TIM INJ 2 LAT INJ 2 LONG

40.40 6.56 135.86 17 57 25 1206.8 30.51 34.15

258.03 6.59 153.85 3 21 46 4909.4 30.58 855.65

40.40 6.56 153.86 17 5T 25 1206.8 30.51 34.13

259.93 6.59 133.65 3 21 48 4869.4 50.52 253.65

40.40 6.58 153.66 17 5? 25 1206.8 30.51 54.13

258.83 5.59 133.65 3 2I 48 4869.4 30.58 253.65

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2737.5 SSR 6267.2 SG3 690.5 ST 2418.3 RR 5107.1 68 3312.1

RRT .9205RRF -.9994 RTF -.90TT CRT .9909 CR8 .9999 CST .9891

6857.5 R23 -.0915 R13 -.9958 LSA 6542.3 MSA 313.8 SSA 1.4

SGt 6705.4 SG2 990.8 THA 67.66 ELi 5643.0 EL2 295.2 ALF 64.79

LAUNCH DATE NOV 17 1964 FLIGHT TIN[ 256.00 ARRIVAL DATE JUt. 31 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .DO

RP RES.4T LAp -.81

RC RS1.STS GL 8T.12

PLAN(TOCENTRIC CONZC

C3 38.485 VIAL 6.204

LNCH AZI4TM LNCH TINE

24.44 10 14 54

155.56 20 35 46

24.44 10 14 54

155.59 20 55 46

24.44 10 14 54

155.58 20 35 46

DIFFERENTIAL CGRR2CTION6

TOE .8426 TRA -.7374 TC5 .7701 8AU 1.2377

RDE .6123 RRA 1.61T5 RC5-2.2780 FAU .23409

FOE 1.7864 FRA 4.0607 FC5-5.2859 8SP 19709

BOE 1.0418 BRA 1.9614 BC3 2.4056 FSP 3493

DISTANCE 584.649 EARTH TO MARS

LOL 54.88 VL 33.037 GAL -.75 AZL 60.04 HCA 181.23 SNA 188.69 ECC .21661 INC 9.9629 vl 30.128

LOP 235.90 VP 21.29R GAP .83 AZP 99.96 TAIL. 355.76 TAp 177.0I RCA 14T.81APO 229.56 V2 23.966

r,p -38.59 ZAL 90.60 ZAP 121.75 IT3 207.84 ZAE 141.65 ETE 253.19 ZAC 52.02 ETC 252.09 CLP 132.32

DLA 68.64 RAIL. 207.51 R/tO 65G8.5 ¥[L 12,843 PTH 2.30 VI4p 4.824 DPA -36.58 RAP 169.17 ECC 1.6334

L-I TIN[ INJ LAT INJ _ INJ RT A8¢ INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

4570.79 -31.43 R34._1_ 105.69 25.27 11 31 5 3970.8 -36.60 230.42

8826.47 -5t.43 85.99 105.67 25.27 21 22 52 2226.5 -38.59 82.05

4570.79 -31.43 234.38 105.68 25.27 11 31 5 3970.8 -36.80 230.42

2626.47 -51.43 85.99 103.87 25.R7 R_ 22 52 2226.5 -38.59 82.05

4570.T0 -31.43 234.36 105.88 25.27 11 31 5 3970.8 -38.60 230.42

2826.47 -31.43 85.1H) 103.87 25.27 21 22 52 2226.5 -58.59 82.05

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

8ST t258.2 _ 5435.8 SG3 1063.2 ST 959.8 _q 1498.0 SS 1463.8

RflT -.8835 RRF .9984 RTF -.8781 CRT -.2550 CR8 -.9945 CST .1319

5879,5 RL_ -.0948 R13 .9955 LSA 2099.5 MSA 945.4 SSA 1.3

SG1 5803.0 SG2 941.7 THA 110.78 EL1 1523.Q EL2 916.4 ALF 103.57
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV tT |994 FLIGHT TIME 256.00 ARRIVAL DATE AUG :P tgG$

HELIOCENTRIC CONIC OlSTANCE 568.463 EARTH TO MARS

RL 147.69 LAL .DO LOt. 54.68 VL 33.025 GAL -.72 AZL 85,74 HCA |62.26 SNA 188.47 ECC .21566 INC 6.2456 vl 50.128

RP 229.09 LAP -.25 LOP 256.93 VP 21.518 GAP .50 AZP 96.25 TAL 355.94 TAp 178.19 RCA 147.82 APO 229.12 VZ 24.009

RC 235.848 GL 53.12 GP -24.59 ZAL 90.60 ZAP 127.85 ET$ 199.28 ZAE 154.95 ETE 246.05 ZAC 65.80 ETC 254.53 CLP 152.44

PLANETOCENTRIC CONIC

C3 20.E53 VHL 4.500 DLA 60.28 RAL 180.90 RAD 6567.6 VEL 1t.901PTH 2.11VHP 5.948 OPA -24.82 RAP 178.11ECC 1.3535

LNCH AZMTH LNCH TIME L-! TIM( INJ LAT INJ LONG IMJ RT ASC INJ AZiATH IHJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

34.27 S 51 40 4575.03 -37.81 ZlS.g8 64.62 38.86 10 4 36 5775.0 -45.84 Z10.44

145.73 16 ZS 46 2703.77 -57.80 79.80 64.61 38.86 1g tl 46 2103.8 -43.85 75.26

34.27 8 51 40 4375.03 -37.61 216.96 64.62 38.86 10 4 36 3775.0 -43.84 210.44

145.73 16 26 42 2703.77 -$7.60 79.80 64.61 38.86 19 $1 46 2103.8 -45.83 73.26

34.27 6 $1 40 4575.05 -37.61 916.98 64.62 36.86 10 4 36 5775.0 -45.64 210.44

145.73, 16 26 42 6703.77 -37.80 79.80 64.6t 36.86 tg 11 46 2103.8 -43.83 73.26

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMIMATION ACCURACY

TOE .0542 TRA -.7441TC3 1.5601BAU .8751 SGT 2572.3 SAM 3592.6 SG3 1627.9 ST 578.9 SIR 1417.6 SS 2598,8

ROE .9834 RRA .6573 RC3-2.6506 FAD .55228 RRT -.9033 RRF .9996 RTF -.8925 CRT -.3600 CRS -.9996 CST .3523

FOE 5.5650 FRA 4.5475 FC-15.0562 63P 12571 $CAS 4305.2 R23 -.1532 R13 .9881 LSA 2966.8 MSA 544.7 SSk t.5

60E .9849 RRA 1.1552 BC3 3.2321FSP 4566 _1 4216.9 _2 867.2 THA 122.35 EL1 1435.4 ELI 533.5 ALF 99.72

LAUNCH OATE NOV 17 1964 FLIGHT TIME 260.00 ARRIVAL DATE AUG 4 1965

HELIOCENTRIC CONIC DISTANCE 592.335 EARTH TO MARS

RL 147.69 LAL .00 LOL 54.69 VL 33.0t4 GAL -.69 AZL 85.13 HCA 163.29 SNA 188.26 ECC .21480 INC 4.8664 V1 30.128

RP 228.70 LAP -.26 L(:P 237.96 rIP 21,349 GAP .17 AZP 94.86 Tld. 556.08 TAP 179.36 RCA 147.82 APO 226.70 vZ 24.049

RC 235.705 GL 45.36 T_P -17.08 ZAL 90.49 ZAP 129.91 (T3 193.92 ZN[ 160.31 ETE 235.41 ZAC 72.29 ETC 255.20 CLP 131.30

pLANETOCENTRIC CONIC

C3 15.500 VHL 3.937 DLA 54,27 RAL 171.77 RAiD 9697.9 V(L tl.700 PTH 2.06 VHp 5.676 DPA -16.78 RAP 181.24 ECC 1.2551

LNCH AZIATH LNCH TIME L-I TIN( |NJ LAT |NJ LONG INJ RT AS(; INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

41.56 8 34 47 4273.92 -37.87 204.78 47.77 47.71 g 46 1 3673.9 -42.96 197.10

138.44 17 30 45 2560.62 -57.89 77.07 47.76 47.70 t6 15 25 2060.6 -42.97 69.40

41.56 6 34 47 4273.92 -37.87 204.78 47.77 47.71 9 46 1 3673.9 -42.98 197.10

138.44 17 50 45 2690.62 -37.69 77.07 47.76 47.70 19 15 25 2060.6 -42.97 65.40

41.56 8 34 47 4273°92 -37.87 204.78 47,77 47.71 9 46 1 3673.9 -42.58 197.10

158.44 17 30 45 2690.92 -37.99 77.07 47.76 47.70 18 15 25 2090.6 -42.97 69.40

DIFFERENTIAL C_mRECTIONS NID-COUflW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0770 TItA -.7553 TC3 1.915§ 9AU .5490 84;T Lr$96.O SGR 2790.6 SG3 1936.6 97 577.5 SR 1154.0 SS 3099.8

ROE .7544 RRA .6226 RC3-2.5430 FAU .37973 RflT -.9043 RRF .9999 RTF -.8948 CRT -.5635 CRS -.9998 CST .5470

FOE 8.2182 FRA 4.6480 FC-21.0411 6iF 12393 _ 3637.3 R23 -.2049 R13 .9797 LSA 3337.2 NSA 480.7 SSA 1.9

ROE .7583 RRA .9788 BC$ 3.1269 FSP 9452 361 )551.4 _2 785.9 THA 150.17 ELI 1244.8 EL2 457.4 ALF 107.71

LAUNCH DATE NOV 17 1964 FLIGHT TIME 262.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CON|C

RL 14T.SS LAL .0O

RF E|6.$1 LAP -.31

RC 237.537 GL 40.5|

PLAN[TOCENTRIC CONIC

C3 13.451 VHL 3.666

LNCH AZMTH LNCH TIME

45.54 6 31 47

t3S.AS 16 57 55

46.54 9 31 47

133.46 16 57 35

46.54 6 31 47

133.46 16 57 55

DISTANCE 596.199 EARTH TO MARS

LOt. 54.68 VL 53.005 GAL -.67 AZL 85.86 HCA 184.55 SMA 168.07 ECC .21598 INC 4.1407 vl 30.128

LOP 239.00 VP 21.376 GAP -.14 AZP 94.13 TAb 356.20 TAP 180.52 RCA 147.85 APO 226.51 V2 24.090

GP -14.09 2AL 90.28 ZkP 128.46 ETS 190.06 Z/dE t62.54 ET( 224.52 ZAC 75.90 _TC 255.46 CLP 129.69

OLA 50.28 RAL 167.23 RAD 6567.5 VEL 11.612 PTH 2.05 VHP 3.530 DPA -15.21 RAP 162.65 ECC 1.2214

L-I TIME INJ LAT INJ LONG INJ RT A$C 1NJ AZIATH IHJ TIME PO C$T TIM INJ E LAT INJ 2 LONG

4206.49 -36.87 196.74 38.70 53.01 g 41 55 5608.5 -41.39 168.64

2683.20 -36.86 76.31 38.70 53.00 17 42 16 2063.2 -41.38 66.21

4206.45 -36.67 159,74 58.70 53.01 9 41 55 3608.5 -41.39 188.64

2663.20 -56.66 76.31 38.70 55.00 17 42 16 2083.2 -41.56 66.21

4208.49 -36.87 156.74 36.70 53.01 9 41 55 3608.5 -41.39 166.64

2663.20 _36.86 79,31 36.T0 55,00 17 42 16 2083.2 -41.36 68.21

DIFFERENTIAL CORRECTIONS

TOE -.0720 TRA -.7227 TC3 1.9337 BAU .5400

ROE. .5TO9 RRA .4758 RC3-2.2973 FAU .59920

FOE 6.2105 FRA 4.9311 FC-25.7316 BSP 11089

60E .5754 RflA .6653 BC3 3.0028 FSP 7290

NID-COURN( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2268.9 _ 2233.4 SG3 2108.8 ST 543.6 SR 959.1 SS 3162.6

RRT -.6972 RRF .999§ RTF -.8679 CRT -.5514 CRS -.SSS9 _ST .5380

3195.5 R25 -.2497 fl13 .9680 LSA 3318.0 MSA 456.2 SSA 2.6

$61 5100.9 662 721.7 THA 135.S0 ELI 1015.9 EL2 428.1 ALF 111.32

LAUNCH DATE NOV 17 lt64 FLIGHT TIN( 264.00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC CONIC

RL 147.69 LAL .00

RP 227.92 LAP -.55

RC 239.350 GL 57.25

PLANETOCENTR I C CONIC

C5 1R.330 VHL 3.511

LNCH AZMTH LNCH TIME

50.08 9 32 42

129.92 19 34 5!

50.08 8 32 42

125.92 19 34 51

50.06 8 _ 42

129.92 16 34 51

DISTANCE 600.075 EARTH TO MARS

LOt. 54.68 VL 52.992 GAL -.65 AZL 86.31 HCA 185.37 SMA 187.69 ECC .21320 INC 3.6920 Vl 30.128

LOP 240.04 VP 21.409 GAP -.45 AZP 93.68 TAt. 356.30 TAP 181.67 RCA 147.83 APO 227.95 V2 24.132

GP -11.66 ZAIL 90.09 ZAP 127.44 ET6 187.69 zA(162.69 ETE 214.97 ZAC 78.14 (TC 255.62 CLP 128.37

DLA 47.55 RAL 164.50 RAO 9697.5 VEL 11.564 PTH 2.02 VHP 3.428 DPA -12.83

L-I TIN( INJ LAT INJ LONG INJ fit ASC INJ AZ14TH INJ TIME PO CST TIM

4151.15 -35.84 191.13 33.13 56.40 9 42 3 3561.1

9993.13 -35.83 76.39 33.12 56.59 17 19 44 2095.1

4181.15 -35.84 191.13 33.13 56.40 9 42 5 3561.1

2995.13 -35.83 76.39 33.12 56.39 17 19 44 2095.1

4161.15 -35.84 191.13 33,13 56.40 9 42 3 3561.1

9693.13 035.93 79.36 33.12 56.39 17 19 44 2093.1

DIFFERENTZAL CORRECTIONS

TOE -.03SO 1RA -.9219 TC3 _.9381 6AU .4711

ROE .4510 RflA .3805 RC3-2.1003 FAU ,42300

FDE 6.0070 FRA 4.5755 FC-29o7008 BSP _810

BOE .4525 BRA .7806 2C5 9.8679 FSP 7692

RAP 183.26 ECC 1.2029

INJ 2 LAT INJ 2 LONG

-39.96 182.85

-59.95 68.11

-59.96 182.85

-39.95 68.11

-39.96 182.85

-39.95 68.11

ORBIT OETERMINATION ACCURACY

ST 499.4 SR 787.1 SS 3091.6

CRT -,4636 CR$ -.9999 CST .4529

LSA 5198.4 NSA 444.1 SSA 3.4

ELI 833.2 EL2 418.0 ALF 112.29

HID-COURSE EXECUTION ACCURACY

SOT 2137.5 8GR 1987.5 $63 2236,4

RRT -.9840 RRF .9991 RTF -.6745

2961.9 R23 -.1900 R13 .9565

361 2796.0 8GZ 991.5 THA 139.02
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL.. 1. 1964)

LAUNCH DATE NOV 17 1964

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RF 227.S3 LAF -.36

RC 241.142 ;L 34.87

PLAN[TOCEMTRIC CONIC

C3 11.924 VHL 3.4D9

LNCH AZMTH LNCH TIME

$2.72 8 34 SO

127.28 16 18 2

52.72 6 34 50

127.26 19 16 2

52.72 8 34 SO

127.28 16 18 2

PLIGHT TIN[ 266.00 ARRIVAL DATE AUG 10 1995

DISTAHCE 603.962

LOL 54.68 VL 32.983 GAL -.63 AZL. $6.61 HCA

LOP 241,08 yp 21,436 GAP -,76 AZP 93.37 TAL

GP -10.02 ZAL 86.62 ZAP 126.13 ET$ 186.01 ZA(

EARTH TO MARS

186.41 SMA 187.72 ECC .21248 INC 3.3975 Vl SO.lIB

356.40 TAp 162.81RCA 147.83 APO 227.61 vZ 24.173

162.12 ET( _07.32 ZAC 79.64 (TC 255.72 CLP 124.78

DLA 45,54 RAL 162,66 RAD 6567,4 VEL 11,533 PTH 2,01 VHP 5,346 DPA -11,10 RAP 183,49 ECC 1.1913

L-! TIN( INJ LAT INJ LONG INJ RT A$C [NJ AZMTM INJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

4124.72 -34.95 186,96 29.30 58.72 g 45 35 3524.7 -38.79 178.62

2704.74 -34.94 76.79 29.35 56,70 17 5 7 2104.7 -36.79 68.45

4124,72 -34,85 166.98 29.36 58.72 g 43 35 3524.7 -38.79 178.62

2704.74 -54,84 76,79 29.35 58.70 17 3 7 2104.7 -36.79 $8.43

4124,72 -34.95 166.96 29.38 56,72 9 43 35 3524.7 -36.79 178.92

6704o74 -34.84 76.79 29.35 58.70 17 3 7 2104.7 -38.79 68,43

DIFFERENTIAL C_RECTION$ MID-COURK EXECUTION ACCURACY

TOE .0024 "IRA -.9396 TC3 1.872t BAU .4183 SGT 1996.1 _ 1649.7 8¢,3 2350.4

ROE .3753 RRA .3166 RC3-1.9342 FAU .44448 RRT -.9867 RRF .266 RTF -,8§74

FDE 5.8372 FRA 4.6297 FC-33.104D 88P 8671 _ 2588.6 R23 -,3248 R15 ,8444

BOE .3753 BRA ,7146 RC5 2.6919 F3P 7973 $41 2505,2 $82 6§5,7 THA 14t,24

LAUNCH DATE NOV 17 llHb4 FLIGHT TIME 268.00

I_LIOCENTR|C CONIC DISTANCE 60T.659

flL 147.69 LAL .00 LOL 34.86 VL 32.974 GAL -.82 AZt. 68.63 HCA 187.46 SMA 187.56 ECC .21180

RP 227.14 LAP -.41 LOP 242.13 VF 21.470 GAp -1.06 AZP 93.14 TAt. 356.48 TAp 183.94 RCA 147.84

RC 242.814 GL 33.10 44D -8.80 ZAL 89.76 ZAP 124.66 ET6 184.76 ZAE 161.03 ETE 201.43 ZAC 80.70

pLAN[TOCENTR|C CONIC

C3 11.157 VHL 3.337 DLA 44,03 RAL 161,33 RAO 8587.4 VEL 11.512 PTH 2,01 VHp 3,276 DpA -9.75

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIN( PO CST TIM

54.75 9 37 18 4095.54 -34.21 183.78 26.66 60.39 9 45 34 3495.5

125.25 16 4 56 2718.16 -34.20 77.51 26.65 60.37 16 SO 14 2116.2

54.75 8 37 16 4093.§4 -34.21 185.78 26,68 60.59 9 45 34 3495.5

125.25 16 4 56 2718.18 -54.20 77.31 26,85 60.37 16 50 14 2116.2

54.75 8 37 18 4095.54 -34.21 186.78 26.88 60.38 9 45 34 3495.5

125.25 16 4 58 2718.16 -54.20 77.31 2Q.85 60,37 16 50 14 2116.2

DIFFERENTIAL CGRRECTION6 NID-COURIR[ EXECUTION ACCURACY

TOE .0370 TRA -.8041 TC3 1.7188 BAU .3881 SGT 1844,3 _ 1474.6 SG3 2453.8

ROE .3292 RRA ,2802 RC3-1,7773 FAU ,48081 RflT -,94It RRF ,9978 RTF -.8328

FOE 5.7900 FRA 4.881J0 FC-35.8212 83P 7880 8_J 8391.3 823 -.3594 R!3 .6310

BIDE ,3313 MA ,8839 RC5 2,4725 F6P 8423 881 227t,$ 6Gt 645,8 THA 142,50

ORBIT DETERMINATION ACCURACY

ST 462.0 82 672.2 $9 3015.2

CRT -.3368 CRS -.9999 CST .3294

LSA 3093.1 MSA 435.6 5SA 4.3

EL1 700.8 EL2 417.2 ALF 110.$2

ARRIVAL DATE AUG 12 1965

EARTH TO MARS

INC 3.1686 Vl 50.128

APO 227.29 V2 24.214

ETC 255,78 CLP 125.14

RAp 183.47 ECC 1.1833

INJ 2 LAT INJ 2 LONG

-37.86 175.38

-37.55 68.92

-37,66 175,38

-37.85 66.92

-37.86 175.58

-37.85 68.92

ORBIT DETERMINATION ACCURACY

ST 438.8 Sit 600.9 SS 2990.0

CRT -.1977 CR3-1.OOOO CST .1958

LSA 3051.0 MSA 430.1SSA 5.2

ELI 613.1 EL2 421.6 ALP 105.88

LAUNCH DATE NOV 17 1964 FLIGHT TIM( 270.00 ARRIVAL DATE AUG 14 1965

HELIOCENTRIC CONIC

RL 147.99 LAb .DO

RP 225.75 LAp -.44

RC 244.666 GL 31.73

PLAM(TOCEHTRIC CONIC

C3 10.779 VNL 3,283

_MCH AZMTH LNCH TIME

5G,S? 8 39 46

123.63 15 54 30

56.37 9 39 46

123.63 15 54 30

56.37 8 39 46

123.65 15 54 30

DISTANCE $11.767 EARTH TO MARS

LOt. 54,68 VL 32,965 GAL -,6D AZL 87,00 HCA 186,51 SMA 187.41 ECC ,21116 INC 3.0021 Vl 50,128

LOP 243.16 VP 21.504 GAP -1.35 AZP 62.97 TAL 355.54 TAp 165.06 RCA 147.84 APO 226.99 V2 64.256

GP -7.56 ZAL 69,65 ZAp 123,09 ETS t83.60 ZAE 159,61 ETE 196.95 ZAC 61,46 ETC 255.84 CLP 125.45

DLA 42.86 RAL 160.33 RAD 6567.4 VEL 11.496 PTH 2.00 VHP 3.214 DPA -8.64 RAp 183.29 ECC !.1774

L-I TIME INJ LAT IHJ LONG IHJ fit ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

4071.54 -53.61 181.22 24.62 61.65 9 47 38 3471.5 _37.09 172.81

2?26.75 -33.59 77.65 24.61 61.64 16 39 57 2126.7 -37.08 69.44

4071.54 033.61 181,22 24.62 61.65 9 47 36 3471.5 -37,09 172.51

2726.75 -33.59 77.85 24.61 61.64 16 39 57 2126.7 -37.05 69.44

4071.54 -33.61 161.22 24.62 61.65 9 47 38 3471.5 -37.09 172.81

2726.75 -53.59 77.85 24.61 61.64 16 39 57 2126.7 -37.08 69.44

DIFFERENTIAL CGRRECTIONS N|D-C_DURSI[ EXECUTION ACCURACY

TOE .0753 TRA -.5667 TC5 1,5267 8AU .3242 6ST 1866.0 SGR 1340.5 SG3 2552.9

ROE .2950 RRA .2502 RC3-1,6521FAU ,47644 RRT -,9059 RRF ,9967 RTF -,7980

FOE 5,7231FRA 4.9097 FC-38.4275 8_P ?005 _ 2153.9 R23 -,3852 213 .9148

BIDE .3045 BRA .6195 8C3 2.2495 FSP 6753 SGI 2053.5 SG2 650,0 THA 143.00

LAUNCH DATE NOV 17 1964 FLIGHT TINE 272.00

HELIO_.ENTRIC CCNIC DISTANCE 615.885

RL 147.89 LAb .DO LOt. 54.68 VL 32.957 GAL -.59 AZL 87.13 HCA 189.57 Sl4A 187.28 ECC .21057

RP 226.56 LAP -.46 LOP 244.24 V1P 21.538 GAP -1.64 AZP 92.83 TAL 356.59 TAp 186.16 RCA 147.54

RC 246,398 GL 30.64 GP -7.15 ZkL 88.51 ZAp |21.44 ET6 183.04 ZN[ 158,00 ETE 193.54 ZAC 82.03

PLAMETOCENTRIC CONIC

C3 10.503 VHL 3.241DLA 41.93 RAL 156.38 RAD 656T.4 VEL 11.484 PTH 2.1)0 VHp 3.157 DPA -7.70

LNCH AZI4TH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM

57.69 8 42 9 4051.38 -33.10 278.t3 23.04 82.64 9 49 41 3451.4

122.31 15 45 56 2739.3_ -33.08 76.38 23.03 62.62 16 31 32 2136.4

57.69 8 42 9 4051.36 -33.10 179.13 23.04 62.84 9 49 41 3451.4

122.31 15 45 56 2?36.38 -33.09 78.36 23.03 62.62 18 31 32 2136.4

57.69 8 42 9 4051.38 -33.10 179.13 23.04 62.64 9 49 41 3451.4

122.31 15 45 56 2736.38 -35.09 78.36 23.03 62.82 18 31 32 2156.4

DIFFERENTIAL CGNRECTIONS MID-COURI_ EXECUTI(:N ACCURACY

TOE .1145 TRA -.5271TC3 1.2882 8AU .2817 $GT 1519.0 _ 1232.8 SG3 2644.6

ROE .2716 RflA .2286 RC3-1.5379 FAU .49380 RRT -.7560 _ .9953 RTF -.7475

FOE 5.7108 FRA 4.9702 FC-40.6878 83P 9202 _ 1856.2 223 -.4348 R13 .8955

BO[ .2948 BMA .5746 BC5 2.0061FS4P 9106 SGI |638.1 $42 666.4 THA 142.78

ORBIT DETERMINATION ACCURACY

ST 426.6 5R 546.0 53 2946.8

CRT -.0245 CRS -.9999 CST .0288

LSA 2997.0 MSA 4249.4 SSA 6.2

EL1 546.3 EL2 426.3 ALF 92.80

ARRIVAL DATE AUG 16 1965

EARTH TO MARS

INC 2.8724 vl 30.129

APO 226.71 V2 24.297

ETC 255.58 CLP 121,71

RAP 182.99 ECC 1.1728

INJ 2 LAT INJ 2 LONG

-34.44 170.70

-36.46 69.96

-36.46 170,70

-36.46 69.96

-36.46 170.70

-3G.46 69.96

ORBIT OETERMINATION ACCURACY

ST 427.7 SR 508.0 $3 292?.0

CRT .1627 CR5 -.9998 C3T -.1515

LSA 2971.4 MSA 422.7 33A 7.1

EL1 521.7 EL2 411.0 ALF 46.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUMCM DATE NOV 17 1864

HELIOCENTRIC CQNIC

RL t4T.D8 LAL .00

RP 885.9T LAP -.51

RC R48.110 GL 28.75

PLAN(TOCENTRI£ CONIC

CS 1Q.ERt VHL S.EOT

LMCH AZ14TN LNCH 1114(

58.79 8 44 29

181.81 15 38 44

58.79 8 44 n

I81.81 15 $8 44

58.79 8 44 29

121.81 IS $8 44

FLIGHT Till( 274.00 ARRIYAL DATE AUG 19 1965

DISTANCE 619.614 EARTH TO MARS

LQL 54.68 VL 32.950 GAL -.58 AZL 87.23 HCA 290.63 SNA 187.I5 ECC .IiOOE INC 2.7871 vl 30.128

LOP 245.30 Vp 21.575 GAP -I,9E AZP 82.72 TAL 356.63 TAP 187.26 RCA 147.84 AlSO 226.45 vZ 24.539

GP -6.55 ZAL 89.43 ZAP 119.73 ETS 188.43 ZAE 158.24 ST( 180.80 ZAC 82.46 ETC 255.93 CLP 119.94

DLA 44.16 RAL 158.95 RAD $587.4 V(L 11.475 PTH 1.99 VHP 3.106 DPA -8.87 RAP 182.59 ECC 1.1698

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME IN) CST TIM INJ 2 LAT INJ 2 LONG

4DSS.D8 -32.87 177.38 21.78 63.43 9 51 43 3434.0 -$5.94 168.95

Z745.22 -$2.85 78.89 21.77 63.42 16 24 30 Z145.2 -35.93 70.46

4066.98 -32.87 177.36 21.78 63.43 9 51 43 3434.0 -35.94 168.93

2745.22 -SE.SS 78.89 21.77 83.42 16 24 SO 2145.2 -35.93 70.46

4035.98 -32.87 177.36 21.78 63.43 9 51 43 $434.0 -$5.94 148.93

8745.22 -32.$8 78.89 21.77 63.42 16 24 30 2145.2 -35.93 70.46

DIFFERENTIAL CGRRECTION$

TDE .15R1TRA -.4888 TC$ 1.0825 BAU .2433

RD( .RSST RRA .2108 RC3-t.4443 FAU .51026

FOE 5.GIRT FNA 5.0087 FC-42.9828 BRP 5450

DOE .1958 BRA .5323 BC3 1.7696 FSP 9418

LAUNCH DATE NOV t7 1964

HELIOCENTRIC O_llC

RL 14T.RR LAL .OK) LOL 54.68 VL 31.943 GAL

lip 225.58 LAP -.54 1.0P 240.$8 VP 21.612 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERtlINATIOM ACCURACY

S4T 1360.0 I_R 1146.2 Si3 2737.4 ST 442.0 SR 478.S Ss 2899.6

RRT -.lil29 RRF .9934 RTF -.6752 CRT .3330 CflS -.9097 CST -.5153

1779.6 R_ -.4T93 R13 .8701 LSA 2942.2 NSA 419.0 SSA 8.1

Sil 1836.9 _ 695.6 ?HA 142.06 ELI 535.S EL2 $75.8 ALF 51.67

FLIGHT TIME 2TG.O0 ARRIVAL DATE AUG 20 1965

DISTANCE f_$.552 EARTH TO MARS

-.38 AZI. 87.32 HCA 191.69 Sl4A 187.06 ECC .20952 IN(: 2.6813 VI $0.128

-2._0 AZP 92.83 TAL $56.65 TAP 188.35 RCA 147.84 APO 228.21 V2 24.381

ETC 255.97 CLP 118.13RC 848.805 rA. 29.00 &p

pLAN(TOCE34TRIC CONIC

CS 10.101 VI4L 3.178 OLA

LNCH AZMTH iNCH TIME L-I TIME

59.75 8 48 43 4018.79

120.27 15 $2 39 2735.26

59.75 8 46 46 4018.79

120.27 15 52 39 2753.28

59.73 8 4S 45 4018.79

120.27 15 5239 2753.28

DIFFERENTIAL CGRR(CTIOND

TO( .1R15 TRA -.4508

NO( .1414 lIRA .t883

FOE 5.7184 FRA 5.1050

DOE .S081 8RA .4923

RAP 182.12

INJ 2 LAT

-35.49

-35.48

-35.49

-35.48

-$5.49

-$5.48

-6.OG ZAL 69.5T zAP 117.96 ET$ 181.92 zN[ 154.38 ETE 1"88.84 2AC 82.76

40.51RAL 156.46 RAO 8567.4 VI[L 11.467 pTH 1.99 VHp 3.059 DPA -6.11 ECC 1.1662

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME Iq_ CST TIN INJ 2 LONG

-32.$0 175.84 20.76 84.09 9 53 42 3418.8 157.41

-32.2R 79.58 20.75 64.08 18 18 $2 2153.3 70.94

-32.30 175.84 20.78 64.09 9 53 42 3418.8 167.41

-32.29 79.58 20.75 64.08 18 18 52 2|53.3 70.94

-32.30 175.84 ZO,T8 64.09 9 53 42 3418.8 167.41

-32.29 79._ LqO.T5 64.08 |S 18 32 21§S.3 70.94

ORBIT DETERMINATION ACCURACY

ST 471.2 SR 458.2 SS 2097.4

CRT .4847 CRS -.9994 CST -.4612

LSA 2941.1 NSA 417.0 SSA 9.0

ELI 566.4 EL2 333.4 ALF 45.34

MID-COURSE EXECUTION ACCURACY

TC5 .7183 BAU .2OTO SIT 1282.0 _ 1075.0 Sis 2822.8

RC3_1.3142 FAU .52590 RRT -.STIR NIH r .9911 RTF -.5858

FC-44.9014 2SP 4684 _ 1618.8 R_ -.5358 R|5 .8551

IlCS 1.5529 FSP 9787 Sil 1459.5 _ 740.5 THA 141.02

LAUNCH DATE NOT 17 1944

HELIOCENTRIC CONIC

RL 14T.98 LAL .DO

RF 225.19 LAP -.58

RC 251.477 GL 28.38

PLAN[TOCEMTRIC CONIC

C3 9.950 VHL S.154

LNCM AZNTH LNCH TIME

S0.55 8 48 55

119.45 15 27 26

60.55 D 48 55

119.45 15 27 26

$0.55 8 48 55

119.45 13 27 28

FLIGHT 1114( 278.00 ARRIVAL DATE AUG 22 1965

DISTANCE 827.501 EARTH TO MARS

LOL 54.68 YL 32,937 GAL -.58 AZL 87.39 HCA 192.76 SNA 186.92 ECC .20905 INC 2.6090 vl 50.128

LOP 247.43 VP 21.649 GAP -2.47 AZ1P 92.54 TAL 356.85 TAp 189.42 RCA 147.84 APO 225.99 V2 24.423

T,P -5.65 ZAL 89.34 ZAP 115.15 ETS 181.49 ZAE 152.44 ETE 167.21 ZAC 83.00 ETC 254.02 CLP 116.29

DLA 39.95 RAL 158.08 RAD 6567.4 _L 11.460 PTH 1.99 VHP 3.016 DPA -5.41 RAP 181.59 ECC 1.1657

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO CST TIH INJ 2 LAT INJ E LONG

4005.37 -31.97 174.52 19.92 64.64 9 55 40 3405.4 -35.09 166.09

2760.65 -31.98 79.81 19.92 64.63 16 13 27 2160.7 -35.09 71.58

4005.$7 -31.97 174.52 19.92 64.64 9 55 40 3405.4 -35.09 166.09

2760.65 -31.98 79.81 19.92 64.63 16 13 27 2160.7 -35.09 71.58

4005.37 -51.97 174.52 19.92 64.64 9 55 40 5405.4 -55.09 166.09

2760.85 -31.96 79.81 19.92 64.63 16 13 27 2160.7 -35.09 71.38

DIFFERENTIAL C_RRECTIOiS

TO( .2514 TRA -.4114 TC3 .3901 BAD .1776

ROE .RSIS lIRA .1874 flC3-1.2769 FAU .53037

FOE 5.7RsD FRA 5.1778 FC-46.6450 B_P 3995

8101[ .5272 BRA .4521 BC3 1.5352 FSP 10083

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SIT 1089.8 S4;R 1011.5 SGS 2907.0 ST 512.1SR 441.5 SS 2884.1

flRT -.4124 _ .RD82 Rl11 -.4055 CRT .6081CRS -.9991CST -.5802

_JD t486.7 R23 -.G038 RI5 .7825 LSA 2933.1NSA 415.0 SSA 10.0

sit 1251.8 si2 802.0 THA 140.15 EL1 608.4 EL2 295.0 ALF 38.12

LAUNCH DATE NOV IT 1964 FLIGHT TIME 280.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC C_4IC DISTANCE 831.459

RL 147.89 LAL .OOLGL 54.80 V1L 52.931 GAL -.58 AZL 87.45 HCA

RIP 2t4.DO LAP -.61 _ 248.50 VP 21.887 GAP -2.73 AZP 92.47 TAL

NC 255.132 GI. 27.64 GP -5.SO ZAL 89.$5 ZAP 114.50 ET8 181.12 ZAE

PLANETOCENTRIC C43NIC

CS 9.810 ¥tiL S.154 DLA 50.47 RAL 157.79 RAO 6667.4 V(L !t.455 pTH

LNCH AZI4TH INCH TIRE L-I TIME INJ LAT INi LONG INJ RT ASC

SI.27 D 51 T _HI5.22 -51.89 IT3.31 19.24

118.73 15 22 54 2707.t2 -31.87 80.25 19.24

$1.27 8 51 T _1113.22 -51.89 173.55 19.24

118.73 15 21 $4 278T.i2 -51.8T 80.25 19.24

S1.27 8 81 T 1HllS.L_ -31.89 175.35 19.24

110.73 15 81 54 ITDT.II -31.87 80.25 19.24

DIFFERENTIAL COUtECTIONI

TD( .2714 IRA -.3700 TC5 .C_81BAU .1581

G .tt4O RRA .IT04 RC3-$.£059 FAu .55185

IrDE 5.T488 FRA 5.Z810 FC-41.StHDR Blip 542?

DOE .351R MA .411S !1C3 1.t043 FSP 10362

EARTH TO MARS

195.83 Si4A 186.82 ECC .20862 INC 2.5476 vl 30.128

356.68 TAp 190.49 RCA 147.84 APO 225.79 V2 24.465

150.43 ETE 185.90 ZAC 83.17 ETC 256.06 CLP 114.41

1.99 VHp 2.977 DPA -4.75

INJ AZNTH INJ TIN( PO CST TIN

$3.12 9 57 40 3395.2

65.11 16 9 1 2167.6

65.12 9 57 40 3593.2

65.11 16 9 1 2167.6

85.12 9 57 40 3595.2

85.11 16 9 1 2167.6

RAP 181.01ECC 1.1616

INJ Z LAT INJ 2 LONG

-34.75 164.9:

-34.74 71.81

-34.75 164.91

-$4.74 71.81

-34.75 164.91

-34.74 71.81

ORBIT DETERMINATION ACCURACY

ST 561.8 SR 422.S SS 2878.5

CRT .7038 CRS -.9987 CST -.6726

LSA 2935.3 NSA 412.2 SSA 10.9

ELI 657.3 EL2 260.7 ALF 34.42

NID-CQUR8[ EXECUTION ACCURACY

SIT 1009.0 IGR 95?.0 $I;3 2984.7

RRT -.1085 8mF .984? RTF -.1800

1520.6 R25 -.7271 R13 .6641

sil 1076.1 si2 81_.1 THA 142.84
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH 0ATE NOV 17 1964

HELIOCENTRIC CONIC

RL 147.89 LAL .00

RP 224.41 LAP -.64

RC 254.766 GL 27.36

PLAN_TOCENTR I C CONIC

C3 9.TOg VHL 3.116

LNCM AZ14TH LNCH TIM(

61.93 8 53 20

118.07 15 18 58

61.93 8 53 20

118.07 15 18 56

61.93 8 53 20

118.07 15 18 56

FLIGHT TIM( 282.00

DISTANCE 635.426

LOt. 54.68 VL 32.925 GAL 0.58 AZL 87.51HCA 194.91SHA

LOP 249.58 VP 21.726 GAP -5.00 AZP 92.41 TAL 356.64 TAp

GP -4.99 ZAL 89.36 ZAP 112.41ETS 180.80 ZAE 146.58 ETE

OLA 39.06 RAL 157.57 RAG 6567.4 VEL 11.450 PTH 1.99 VHp

L-I TIN[ INJ LAT INJ LONG 1NJ RT ASC INJ A214TH INJ TIME

3982.16 -31.43 172.27 18.69 65.55 959 42

2774.16 _31.41 80.64 18.68 65.53 16 5 10

3982.18 -31.46 172.27 18.69 65.55 9 59 42

2774.16 -31.41 80.64 18.68 65.53 16 5 10

3982.16 -31.43 172.27 18.69 65.55 9 59 42

2774.16 -31.41 80.64 18.68 65.53 16 5 10

OIFFERENTIAL CGRRECTION8 MID-COURSE EXECUTION ACCURACy

TOE .$132 "IRA -.3317 TC3 -.$469 BAU .1547 _T 997.5 Sr_ 910.? SG3 S063.3

ROE .2176 RNA .1714 RCS-1.1400 FAU .56481 RRT .0720 RRF .9806 RTF .0826

FOE 5.7441 FNA 5.$506 FC-50.3635 BSP 3075 SG8 1350.7 R23 .9092 R13 .3675

BOE .3814 BRA .3?34 8C3 1,1916 FSP 10615 SG1 1008.8 SG2 898.2 THA 19.15

LAUNCH DATE NOV 1? 1964 FLIGHT TIME 284.00

HELIOCENTRIC CONIC DISTANCE 639.404

RL 147.89 LAL .00 LOL 54.68 VL 32.920 GAL -.58 AZi. 87.55 HCA 195.98 SNA

RP 224.02 LAp -.67 LOP 250.65 VP 21.766 GAP -S.25 AZP 92.$5 TAL 356.60 TAp

RC 256.380 GL 26.97 _ -4.72 ZAL 89.41 ZAP 110.50 ETS 180.53 ZN[ 146.28 ETE

PLAN(TOCENTRIC CONIC

C3 9.612 VHL S.IO0 DLA $8.64 RAL 157.42 RAO 656?.3 VlEL 11.446 PTH 1.99 VHP

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ

62.52 8 $5 35 3971.93 -31.19 171.29 18.23 65.92 10

117.48 15 15 27 2780.43 -51.17 61.04 18.23 65.90 16

92.52 8 55 35 3971.93 -31.19 171.29 18.23 65.92 10

117.48 15 15 2? 2780.43 -$1.17 81.04 18.23 65.90 16

62.52 8 55 $5 3971.93 -31.19 171.29 18.23 65.92 10

117.48 15 15 27 2780.43 -S1.17 81.04 18.23 65.90 16

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TO( .3562 'IRA -.2883 TCS -.7559 BAu .1689 SGT 1057.5 SGR 867.7 SG3 3129.7

ROE .2131 RRA .1653 RCS-1.0757 FAU .57558 RRT .3325 RRF .9756 RTF .3469

FOE 5.7551 FRA 5.4693 FC-51.8489 BSP 5061 S_ 136T.9 R23 .7295 RI3 .6481

DOE .4150 BNA .5323 BCS 1.3147 FSP 10901 SGI 1158.3 SG2 761.6 THA 29.54

ARRIVAL DATE AUG 26 1965

EARTH TO MARS

166.72 ECC .20822 INC 2.4945 Vl 30.128

191.54 RCA 147.84 APO 225.60 V2 24.506

184.83 ZAC 85.28 ETC 256.11CLP 112.50

2.941 DpA -4.12 RAp 180.38 ECC 1.1598

PO CST TIM INJ 2 LAT INJ 2 LONG

3382.2 -34.44 165.85

2174.2 -34.43 72.25

3382.2 -34.44 165.85

2174.2 -34.45 72.23

3382.2 054.44 163.85

2174.2 -34.43 72.23

ORBIT DETERMINATION ACCURACY

ST 622.2 SIR 418.8 SS 2862.7

CRT .7748 CRS -.9982 CST -.7410

LSA 2930.4 NSA 412.6 SSA 11.9

ELI 713.6 EL2 230.9 ALF 31.16

ARRIVAL DATE AUG 28 1965

EARTH TO MARS

186.64 ECC .20787 INC 2.4485 V1 30.128

192.58 RCA 147.64 APO 225.43 V2 24.548

183.95 ZAC 83.36 ETC 256.16 CLp 110.57

2.910 DPA

TIME

1 47

1 47

I 47

1 47

1 47

1 47

-3.52 RAp 174.72 ECC 1.1582

PO CST TIM INJ 2 LAT INJ 2 LONG

5371.9 -34.15 162.87

2180.4 -34.14 72.62

3371;9 -34.15 162.87

2180.4 -34.14 72.62

3371.9 -34.15 162.87

2160.4 -34.14 72.62

ORBIT DETERMINATION ACCURACY

ST 889.5 SR 411.4 SS 2854.9

CRT .8305 CRS -.9976 CST -.7950

LSA 2937.0 MSA 410.8 SSA 12.8

EL1 776.6 ELZ 203.6 ALF 28.49

LAUNCH OAT[ NOV 17 1964 FLIGHT TIME 266.00

HELI(_ENTRIC CONIC

RL 147.89 LAL .0O

RP 223.63 LAp -.T1

RC 257.974 GL 26.62

PLANETOCEMTRIC CONIC

C3 9.526 VHL 3.086

LNCH AZ14TH LNCH TIME

63.08 8 57 56

116.92 15 12 20

63.08 8 57 56

116.92 15 12 20

63.08 8 57 56

116.92 15 12 20

DISTANCE 643.390

LOL 54.68 VL 32.916 GAL -.59 AZL 87.59 HCA 197.07 SNA

LOP 251.74 VP 21.607 GAP -5.50 AZP 92.50 TAL 356,55 TAp

GP -4.48 ZAL 89.48 ZAp 108.55 ETS 180.29 ZAE 144.14 ETE

ARRIVAL DATE AUG 30 1965

EARTH TO MARS

186.56 ECC .20754 INC 2.4077 Vl 30.128

195.62 RCA 147.84 APO 225.28 V2 24.590

185.22 ZAC 83.41 ETC 256.22 CLP 108.61

DLA 38.28 RAL 157.32 RAD 6567.5 VEL 11.442 PTH 1.98 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

5962.50 -30.96 170.36 17.87 66.26 10 3 58

2786.54 -30.95 81.43 17.86 66.24 15 58 46

3962.30 -50.96 170.38 17.87 66.26 10 5 58

2766.54 -30.95 81.43 17.86 66.24 15 58 46

3962.30 -30.96 170.38 17.87 66.26 10 5 58

2786.54 -30.95 81.43 17.86 66.24 15 58 46

DIFFENENTIAL CDRRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .3998 TRA -.2457 TC3-1.1T61BAU .1962 8ST 1189.8 SGR 860.2 SG5 5196.9

ROE .2090 RflA .1600 RC3-1.0190 FAU .58721 RRT .5311RRF .9698 RTF .5502

FOE 5.7323 FRA 5.5244 FC-53.5662 BSP 3399 SG8 1450.9 R25 .6359 R15 .7333

DOE .4511BRA .2932 9C3 1.5561FSP 11106 SG1 1300.2 $62 643.7 THA 27.65

LAUNCH OATS NOV 17 1964 FLIGHT TIM( 288.00

HELIOCENTRIC CONIC DISTANCE 647.586

RL 14?.89 LAL .00 LOt. 54.68 VL $2.912 GAL -.60 AZI. 87.63 HCA 198.15 SNA

RP 223.24 LAp -.74 LOP 252.82 VP 21.848 GAP -3.75 AZP 92.25 TAL 356.49 TAp

RC 259.547 GL 26.30 GP -4.26 ZAL 89.59 ZAp 106.59 ETS 160.08 ZAE 141.97 ETE

PLAN(TOCENTRIC CONIC

C3 9.450 VHL 3.074 DLA 37.95 RAL 157.28 RAO 6567.5 VI[L 11.469 PTH 1.98 VHp

LNCH AZNTH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ R? ASC INJ AZMTH INJ TIME

63.90 9 0 21 3953.25 -S0.75 169.52 17.58 66.5? 10 6 15

116.40 15 9 34 2792.49 -S0.74 81.61 17.58 66.56 15 56 7

63.60 9 0 21 3953.23 -30.75 169.52 17.58 66.57 ID 6 15

116.40 15 9 34 2792.49 -$0.74 81.81 17.58 66.56 15 56 7

83.60 9 0 21 3953.23 -30.75 169.52 17.58 66.57 10 6 15

116.40 15 9 34 2792.49 -30.74 81.81 17.56 66.56 15 56 T

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACy

TOE .4425 TRA -.2009 TC3-1.6218 8AU .2383 SGT 1376.4 SGR 795.6 SG5 5255.2

ROE .2060 RRA .1554 NC3 -.9832 FAU .59697 RRT .6881RRF .9630 RTF .6936

F0E 5.7142 FRA 5.6058 FC-54.6670 BSP 4027 S_ 1591.5 R23 .5481 R13 .7947

DOE .4881BRA .2540 BC3 1.8863 FSP 11313 SG1 1495.0 SG2 545.8 ?HA 24.58

2.881 DpA -2.94 RAp 179.03 ECC 1.1568

PC) CST TIM INJ 2 LAT INJ 2 LONG

3362.3 -33.88 161.97

2186.5 -33.87 73.02

3362.3 -33.88 161.97

2186.5 -53.87 73.02

3362.5 -33.88 161.97

2186.5 -33.87 73.02

ORBIT DETERMINATION ACCURACY

ST 762.7 SR 404.6 SS 2833.9

CRT .8701 CRS -.9969 CST -.8335

LSA 2933.8 MSA 411.3 SSA 13.8

EL1 844.4 EL2 180.1 ALF 26.05

ARRIVAL DATE SEP 1 1965

EARTH TO MARS

186.49 ECC .20725 INC 2.3715 Vl 30.128

194.64 RCA 147.84 APO 225.14 V2 24.632

182.61 ZAC 83.43 ETC 256.28 CLP 106.63

2.857 DpA -2.37 RAp 178.31 ECC 1.1555

PO CST TIN INJ 2 LAT 1NJ 2 LONG

5553.2 -33.63 161.11

2192.5 -33.62 73.41

3353.2 -33.63 161.11

2192.5 -33.62 73.41

3353.2 -53.63 161.11

2192.5 -33.62 75.41

ORBIT DETERMINATION ACCURACY

ST 837.5 SR 399.8 SS 2817.0

CRT .9005 CRS -.9960 CST -.8629

LSA 2937.4 NSA 410.0 SSA 14.8

EL1 914.2 EL2 159.4 ALF 24.04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

LAUNCN DATE NOV t7 1g64 FLIGHT TIME 290.00 ARRIVAL OATE SEP 3 1965

HELIOCENTRIC CONIC

RL 147.89 LAL .00

RP 222.85 LAP -.77

RC 261.100 GL 28.01

PLANETOCENTRIC CONIC

CS 9.388 VHL 3.063

LNCH AZMTN LNCH TIN(

64.11 9 2 5§

118.89 18 7 4

64.11 9 2 5S

115.89 15 7 4

64.11 9 2 5S

11S.89 1S 7 4

DIFFERENTIAL CASRRECT101$

TD( .456G TRA -.1348

ROE .2086 RRA .1517

FOE 5.6825 FRA 5.6948

BO( .5274 BRA .216?

DISTANCE 651.391 EARTH TO MARS

LOt. $4.68 VL 32.908 GAL -.62 AZL 87.68 HCA 199.24 SNA 188.42 ECC .2069g INC 2.3394 vt 30.128

LOP 253.91VP 21.669 GAp -3.99 AZP 92.21TAL 356.41 TAp 1g5.65 RCA 147.84 APO 225.01 V2 24.674

GP -4.06 ZAL 69.72 ZAp 104.60 (T$ 179.89 ZAE 139.78 [TE 182.09 ZAC 83.42 ETC 256.$4 CLP 104.64

DLA 37.63 RAL 157.29 RAD 6587.S VEL 11.436 PTH I.g8 VHP 2.836 OFA -1.81 RAp 177.$7 ECC 1.1544

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOHG

3944.46 -30.$4 188_70 17.37 66.86 10 8 40 3344.5 -33.39 160.30

2798.48 -30.53 82.20 17.36 66.84 15 53 42 2198.5 -$3.38 73.80

3944.46 -30.54 168.70 17.37 66.86 10 8 40 3344.5 -33.39 160.30

2796.48 -30.53 82.20 17.36 66.84 15 $3 42 2198.5 -33.36 73.80

3944.48 -30.$4 166.79 17.37 66.86 10 8 40 3344.5 -33.39 1GO.SO

2798.48 -30.$3 82.20 17.36 66.84 15 $3 42 2198.5 -33.38 73.80

HIO-COUfl$( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS-2.0838 BAU .2882 SGT IG09.g SGR 764.0 SG3 3307.1 ST 917.5 SR 396.0 SS 2797.0

RC3 -.9094 FAU .60846 RRT .7836 RRF .gss2 RTF .7862 CRT .9231 CRS -.9980 CST -.8851

FC-53.8618 9SIP 4882 _ 1782.0 RZ3 .4630 RI_ .8404 LSA 2941.6 HSA 410.2 SSA 15.7

BC3 2.2736 FSP 11478 SG1 1718.8 SG2 470.4 THA 21.36 EL1 989.3 ELI 141.2 ALF 22.20

LAUNCH DATE NOV 17 1984 FLIGHT TIME 292.00 ARRIVAL DATE SEP 5 1968

HELIOCENTRIC CONIC

RL 147.89 LAL .DO L(_4. 54.68 VL

RP 222.47 LAP -.80 LOP 2§S.00 VP

RC 262.633 GL 28.75 GP -3.88 ZAL

PLAN(TOCEMTRIC CONIC

CS 9.$23 VHL 3.033

LMCH AZMTH LMCH TIH_

64.$9 9 S 36

115.41 15 4 48

64.59 9 S 36

115.41 15 4 48

64.59 9 5 36

115.41 15 4 48

DIFFEfl(NTIAL CORRECTI(_I$

TOE .SSO0 TRA -.lOGS TC3-2.5616 9AU .3367

ROE .2020 RRA .1485 RC3 -.8585 FAU .61215

FOE 5.6538 FRA 5.7861 FC-38.8409 9SP 5852

80( .5672 BRA .1827 BC3 2.7010 FSAP 11665

DISTANCE 655.405 EARTH TO MARS

32.905 GAL -.83 AZL 87.69 HCA 200.$4 SMA 186.37 (CC .20676 INC 2.3106 vl 30.128

21.932 GAp -4.23 AZ1P 92.17 TAL 356.32 TAP 196.65 RCA 147.83 APO 224.90 V2 24.716

89.88 ZAP 102.60 ETS 179.72 ZAIE 137.37 ETE 181.65 ZAC 83.40 ETC 286.41 CLP 102.68

OLA 37.33 RAt. 157.34 RAD 6567.3 VEL 11.433 PTH 1.98 VHP 2.818 OPA -1.27 RAp 176.82 ECC 1.1534

L-I TIHE INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

3938.00 -30.34 167.91 17.21 67.13 10 11 12 3336.0 -33.16 159.52

2804.44 -30.33 82.58 17.21 67.12 15 51 33 2204.4 -SS.15 74.19

3939.00 -30.34 167.91 17.21 67.13 10 11 12 3336.0 -33.16 159.$2

2804.44 -30.33 82.58 17.21 67.12 15 51 33 2204.4 -33.15 74.19

3936.00 -30.34 167.91 17.21 67.13 10 11 12 3336.0 -$3.16 159.52

2804.44 -30.33 82.58 17.21 67.12 15 51 33 2204.4 -33.15 74.19

M|O-COUR$1[ Ex(CuTI(_N ACCURACY ORBIT OETERMIHATION ACCURACY

SGT 1870.7 SGR T34.9 SG3 3350.7 ST 998.5 SR 393.6 SS 2780.9

RRT .8054 RRF .9461RTF .8466 CRT .9408 CRS -.9939 CST -.9025

$68 2009.9 R23 .3855 R13 .8757 LSA 2952.S NSA 40g.3 SSA 16.7

$81 1968.7 SG2 414.4 THA 18.40 EL1 1066.0 EL2 125.0 ALF 20.64

LAUNCH OATE NOV 17 1g64 FLIGHT TIME 294.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC CONIC DISTANCE 88g.429

RL 147.89 LAL .OO LOL $4.68 VL 32.902 GAL -.85 AZL 87.72 HCA 201.43 SNA

RP 222.08 LAP -.83 LOP 256.10 VP 21.974 GAP -4.46 AZP g2.13 TAL 386.21 TAp

RC 264.145 GL 25.51GP -S.72 ZAL 90.07 ZAP 100.59 ETS 179.57 ZAE 135.34 ETE

PLANETOCENTR1C CONIC

C3 9.270 VNL 3.045 DLA $7,03 RAL 157.44 RAD 6867.3 VEL 11.431PTH 1,98 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

68.07 g 8 27 3927.67 -30.15

114.98 18 2 44 2810.$4 -30.14

65.07 9 S 27 3927.67 -30.15

114.9S 15 2 44 2810.$4 -30.14

65.07 9 8 27 3927.67 -30.15

114.98 IS 2 44 2810.$4 -30.|4

DIFFERENTIAL CORRECTIONS

TOE .STSO TRA -.0583 TC3-3.0S87 8AU .3918

ROE .1999 RRA .1453 RC3 -.807g FAU .61916

FOE 5.5652 Fflk 5.8477 FC-57.8223 BSP 6898

BOE .6069 ERA .1SGS 8C3 3.1617 FSP 11722

EARTH TO MARS

166.$2 ECC .206S7 [NC 2.2842 Vl $0.128

197.68 RCA 147.83 Apo 224.80 V2 24.758

181.28 ZAC 8S.37 ETC 2S6.48 CLP 100.62

2.804 DPA -.74 RAp 176.05 ECC 1.1526

INJ LONG INJ RT ASC |NJ A Z14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

167.14 17.12 67.39 10 13 54 3327.7 -32.93 188.75

82.98 17.11 57.38 IS 49 $4 2210.S -32.92 74.60

/8?.14 17.12 67.39 10 13 54 3327.7 -32.93 1S8.7S

82.98 17.11 67.38 IS 49 34 2210.5 -32.92 74.60

167.14 17.12 67.39 10 13 54 3327.7 -32.93 188.75

82.98 17.11 67.38 18 49 34 2210.5 -32.92 74,60

MIO-COURSE EXECUTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2155.5 8GR 707.7 SG3 3390.0 ST 1080.5 SR 390.3 SS 2740.1

RRT .8384 RRF .9387 RTF .8860 CRT .9539 CRS -.9928 CST -.9150

SG8 2268.8 R23 .3134 R13 .9019 LSA 2942.7 NSk 410.2 SSA 17.7

SG1 2237.6 862 374.7 THA 15.79 EL1 1143.S EL2 110.7 ALF lg.20

LAUNCH DATE NOV 17 1964 FLIGHT TIME 296.00 ARRIVAL DATE SEP 9 1965

HELIOCENTRIC CONIC DISTANCE 663.460

RL 147.89 LAL .00 LOL 54.68 Vb 32.899 GAb -.67 AZL 87.74 HCA 202.53

RP 221.70 LAP -.$7 LOP 257.20 VP 22.018 GAP -4.68 AZP 92.09 TAt. 356.09

RC 265.689 GL 25.29 GP -3.56 ZAL 90.29 ZAp 98.$8 (TS 179.44 ZAE 133.10

PLANETOCENTRIC CONIC

C3 9.228 VHL 3.037 DLA 36.75 RAL 187.39 RAD G567.3 VEL 11.429 PTH 1.98

LNCN AZHTH LNCH TIM( L-I TIH( INJ LAT

65.$4 9 11 29 3919.38 -29.95

114.46 15 0 48 2818.85 -29.94

65.54 g 11 29 3919.38 -29.95

114.46 15 O 48 2816.85 -29.94

6S.54 9 11 29 3919.36 -29.93

114.46 15 0 48 2816.85 -29.94

DIFFERENTIAL CCRRECT|ONS

TOE .6183 TRA -.0068 TC3-3.5611BAU .4489

ROE .1993 flRA .1433 RC3 -.7568 FAU .62246

FDE S.SZ06 FRA S.9380 FC-58.4298 BSP 8013

SO( .6477 BRA .1435 8C_ $.6406 FSP 11889

EARTH TO MARS

SMA 186.27 ECC .20640 INC 2.2508 vl 30.128

TAP 198.63 RCA 147.83 Apo 224.72 V2 24.799

ETE 180.95 ZAC 83.32 ETC 256.56 CLP 98.60

VHP 2.794 DpA -.22 RAp 175.28 ECC 1.1818

INJ L_G INJ RT ASC INJ AZHTH IHJ TIME PC) CST TIH INJ 2 bAT INJ 2 LONG

166.37 17.08 67.64 10 16 48 3319.4 -32.70 137.99

83.40 17.07 67.62 IS 47 45 2216.9 -32.69 75.02

186.37 17.08 67.64 10 18 48 3319.4 -32.70 157.99

83.40 17.07 67.62 IS 47 48 2216.9 -32.69 78.02

166.37 17.06 67.64 10 16 48 3319.4 -32.70 157.99

83.40 17.07 67.62 15 47 45 2216.9 -$2.69 73.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2455.7 SGR 683.1 SG3 3417.7 ST 1184.6 SR $89.7 SS 2723.7

RRT .8502 RflF .9239 RTF .9126 CRT .9644 CRS -.9910 CST -.9258

SGB 2548.9 R23 .2808 R13 .9218 LSA 2989.3 MSA 410.8 SSA 18.5

8G1 2524.8 862 349.8 THA 13.57 ELI 1224.1 EL2 g8.0 ALF 18.00

llSO



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE MOV 17 1964

HELIOCENTRIC CONIC

RL 14.7.69 LAL .00

tip 221.32 LAp -.90

RC 267.114 GL 25.09

PLANETOCENTRIC CONIC

C3 9.181VHL 5.030

LNCH AZNTH LNCH 71ME

66.00 9 14 41

114.00 14 59 2

66.00 9 14 41

114.00 14 59 2

66.00 9 14 41

114.00 14 59 2

FLIGHT TIME 298.00 ARRIVAL DATE SEp 11 1965

DISTANCE 667.501 EARTH TO MARS

LOt. 54.68 VL 32.897 GAL -.69 AZL 87.76 HCA 203.64 SMA 186.24 ECC .20626 INC 2.2586 V1 30.128

LOP 258.31VP 22.061 GAP -4.91 AZp 92.05 TAL 555.96 TAp 199.60 RCA 147.82 ApO 224.65 ¥2 24.841

GP -3.42 ZAL 90.54 ZAp 96.57 ET5 179.32 ZAE 130.86 ETE 160.67 ZAC 83.27 ETC 256.63 CLP 96.58

DLA 36.46 RAL 157.75 RAD 6367.3 VEL 11.427 PTH 1.98 VHp 2.786 DpA .29 RAp 174.51ECC 1.1511

L-I TIME INJ LAT IMJ LONG INJ R7 ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

3911.13 -29.75 185.61 17.09 67.88 10 19 $2 3311.1 -52.48 157.24

2823.31 -29.74 83.83 17.08 67.86 15 46 5 2223.3 -52.47 75.46

3911.13 -29.75 165.61 17.09 67.88 10 19 52 3311.1 -32.48 157.24

2823.31 -29.74 83.83 17.08 67.86 15 46 5 2223.3 -32.47 75.46

3911.13 -29.75 165.61 17.09 67.88 10 19 52 3311.1 -32.46 157.24

2823.31 -29.74 83.83 17.08 67.86 15 46 5 2223.3 -32.47 75.46

DIFFERENTIAL _RECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

TOE .6579 TRA .0452 TC3-4.0778 BAU .5080 SGT 2788.7 8GR 659.5 SG3 3440.5 ST 1246.7 SR 587.5 SS 2675.6

ROE .1980 flRA .1408 RC3 -.7103 FAU .62648 RRT .6568 RRF .9105 RTF .9313 CRT .9725 CRS -.9891 CST -.9329

FOE 5.4028 FflA 6.0117 FC-59.0740 BSP 9162 S;8 2846.1 R23 .1955 R13 .9363 LSA 2948.4 HSA 412.1 SSA 19.S

BDE .6670 BRA .1479 0C3 4.1392 FSP 11887 SG1 2826.6 SG2 333.1 THA 11.70 ELI 1302.6 EL2 86.3 ALF 16.90

LAUNCH OATE NOV 17 1964 FLIGHT TIN( 300.00 ARRIVAL DATE SEp 13 1965

HELIOCENTRIC COLIC DISTANCE 671.551 EARTH TO MARS

RL 147.69 LAL .00 L(X. 54.68 VL 32.895 GAL -.72 AZl.

RP 220.94 LAP -.93 LOP 259.42 VP 22.105 GAP -5.13 AZP

RC 268.570 GL 24.91 GP -3.29 ZAL 90.82 ZAP 94.55 ETS

PLAN[TOCENTRIC CONIC

C3 9.144 VHL 3.024 DLA 36.18 RAL 137.97 RAD 6367.3 VEL

LNCfl AZNTH LNCH TIM( L-I TIME INJ LAT |NJ LONG

66.48 9 18 5 3902.79 -29.56 164.85 17.15 68.11 10 23 8

113.52 14 57 21 2630.09 -28.53 84.28 17.14 68.10 13 44 31

66.48 9 18 5 3902.78 -29.56 164.85 17.15 68.11 10 Z3 8

113.52 14 57 21 2830.09 -29.55 84.28 17.14 68.10 15 44 31

66.48 9 18 5 3902.79 -29.56 164.85 17.15 68.11 10 23 8

113.52 14 57 21 2830.09 -29.55 84.28 17.14 68.10 15 44 31

DIFFERENTIAL CCRflECTION8 MID-COURSE EXECUTION ACCURACY

TO( .6987 TRA .1000 TC3-4.5895 BAU .5681 8GT 3089.S SGR 638.2 863 3455.4

ROE .1974 RRA .1388 RC3 -.8639 FAu .62848 RflT .8583 RRF .8954 RTF .9449

FOE 5.3009 FMA 6.0772 FC-59.5061 Blip 10340 _ 31S4.7 RZ3 .1496 R13 .8478

BD( .7260 BRA .1711 BC3 4.6471 FIP 11tr_3 IM_1 3!38.0 _ 324.5 THA 10.14

87.78 t4CA 204.75 SMA 166.20 ECC .20615 INC 2.2187 V1 30.128

92.02 TAL 355.81 TAp 200.53 RCA 147.82 Apo 224.59 V2 24.883

179.21ZA( 128.62 ETE 180.43 2AC 83.21ETC 256.71CLP 94.56

11.425 PTH 1.98 VHP 2.783 DpA .79 RAP 173.74 ECC 1.1505

INJ RT ASC INJ A_q4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONO

3302.8 -52.25 156.49

2230.1 -32.24 75.92

3302.8 -32.25 156.49

2230.1 -32.24 75.92

3302.8 -32.25 156.49

2230.1 -32.24 75.92

ORBIT DETERMINATION ACCURACY

ST 1328.S SR 386.8 S$ 2637.7

CRT .9791 CRS -.9870 CST -.9893

LSA 2949.7 MSA 412.4 SSA 20.4

EL1 1381.4 EL2 75.6 ALF 15.96

LAUNCM DATE NOV 17 1964 FLIGHT TIME 302.00 ARRIVAL DATE SEP 15 1965

HELIOCENTRIC CONIC

RL 147.69 LAL .DO LOt. 54.66 VL 32.894 GAL

Re 220.56 LAP -.96 LOP 260.53 VP 22.149 GAP -5.34 AZP 91.98 TAL 355.64 TAp 201.50 RCA 147.81

RC 270.009 GL 24.73 GP -3.16 ZAL 91.12 ZAP 92.55 ETS 179.11ZA( 126.38 ETE 180.22 ZAC 85.14

PLANE7OCEMTRIC CONIC

C3 9.111VHL 3.018 OLA 35.90 RAL 158.22 RAO 6567.3 VEL 11.424 PTH 1.98 VHp 2.782 DpA 1.27 RAp 172.98 ECC 1.1499

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

66.96 9 21 43 3894.29 -29.35 164.08 17.25 68.34 10 26 38 3294.3 -32.02 155.72

113.04 14 55 44 2837.21 -29.34 84.76 17.24 68.33 15 43 2 2237.2 -52.01 76.40

66.96 9 21 43 3894.29 -29.35 164.08 17.25 68.34 10 26 98 5294.3 -32.02 155.72

113.04 14 55 44 2837.21 -29.34 84.76 17.24 68.33 15 43 2 2257.2 -32.01 76.40

66.96 9 21 43 3894.29 -29.35 164.08 17.25 68.34 10 26 38 5294.5 °32.02 155.72

113.04 14 55 44 2837.21 -29.34 84.76 17.24 68.33 15 45 2 2237.2 -32.01 76.40

DISTANCE 675.609 EARTH TO MARS

-.74 AZL 87.80 HCA 205.86 SMA 186.18 ECC .20607 INC 2.2001 vl 30.128

Apo 224.55 V2 24.924

ETC 256.79 CLP 92.55

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7377 TRA .1563 TC3-5.1318 8AU .6296 SGT 3419.5 Sf, R 616.3 863 3459.5 ST 1407.7 SR 386.5 SS 2597.0

ROE .1971 RRA .1372 RC3 -.6174 FAU .62834 RRT .8497 RRF .8784 RTF .9547 CRT .9842 CRS -.9846 CST -.9442

FOE 5.1862 FRA 6.1426 FC-59.7051 BSP 11540 SG8 3474.9 R25 .1136 R13 .9565 LSA 2950.3 HSA 413.1 SSA 21.3

DOE .7656 BRA .2080 BC3 5.1688 FSP 11901 SG1 3459.9 SG2 322.2 THA 8.81 EL1 1458.3 EL2 66.0 ALF 15.15

LAUNCH DATE NOV 17 1964 FLIGHT TIM( 304.00 ARRIVAL DATE SEP 17 1965

HELIOCENTRIC _IC

RL 147.69 LAL .00 L04. 54.68 VL

RP 220.18 LAp -.99 LOP 261.64 VP

RC 271.430 GL 24.56 GP -3.04 ZAL

PLANETOCENTR1C CONIC

C3 9.083 VHL 3.014

LNCH AZMTH LNCH TIN(

67.45 9 25 36

112.55 14 54 10

67.45 9 25 36

112.55 14 54 10

67.45 9 25 36

112.55 14 54 10

DIFFERENTIAL C(_R[CTION$

TOE .7757 TRA .2148 TC3-5.6678 BAU .6917

ROE .1969 RRA .1358 RC3 -.5716 FAU .62648

FOE 5.0517 FRA 6.2079 FC-59.7123 814P 12749

BOE .8003 8RA .2542 BC3 3.6966 FSP 11886

DISTANCE 679.675 EARTH TO MARS

32.893 GAL -.77 AZL 87.82 HCA 206.98 SMA 186.16 ECC .20602 INC 2.1830 vl 30.128

22.194 GAP -5.53 AZP 91.95 TAL 355.46 TAp 202.44 RCA 147.81 APO 224.51 V2 24.965

91.45 ZAP 90.55 (TS 179.02 zA( 124.15 ETE 180.04 ZAC 83.07 ETC 256.88 CLP 90.55

DLA 35.61RAL 158.51RAD 6567.3 VEL 11.422 PTH 1.98 VHP 2.785 DpA 1.74 RAP 172.22 ECC 1.1495

L-I TIME INJ LAT INJ L_G INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3885.54 -29.13 153.29 17.40 66.57 10 30 22 3285.5 -31.78 154.94

2644.76 -29.13 85.27 17.39 68.55 15 41 35 2244.8 -31.77 76.92

3685.54 -29.|5 163.29 17.40 68.57 10 30 22 3285.5 -31.78 154.94

2844.76 -28.13 85.27 17.39 68.55 15 41 35 2244.8 -31.77 76.92

3885.54 -29.15 163.29 17.40 68.57 10 30 22 3285.5 -3i.78 154.94

2844.76 -28.13 85.27 17.39 68.55 15 41 35 2244.8 -31.77 76.92

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3754.&V,_ 399.8 303 3454.3 ST 1486.0 SR 386.4 sS 2550.5

RRT .8386 RRF .6594 RTF .9620 CRT .9863 CRS -.9817 CST -.9479

S¢,,8 3802.4 R23 .0854 R13 .9631 LSA 2947.8 MSA 415.1 SSA 22.2

3G1 3788.6 SG2 323.8 THA 7.69 EL1 1534.3 EL2 57.1 ALF 14.43
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH 0AT( NOV 17 1964

HELIOCENTRIC CONIC

RL 147.89 LAL .OO

RP 219.81 LAP -1.02

RC 272.833 GL 24.41

PLANETOCENTfllC C0441C

CS 9.059 VML 3.010

LNCH AZMTM LNCH TIME

87.95 9 29 44

112.05 14 52 39

87.95 9 29 44

112.05 14 52 39

87.95 9 29 44

112.05 14 52 3g

FLIGHT TIM( 306.00 ARRIVAL DATE SEP 19 1965

DISTANCE 883.746 EARTH TO MARS

LOL 54.68 VL 32.892 GAL -.81 AZL 87.83 HCA 208.10 $MA 186.14 ECC .20599 INC 2.1672 Vl 30.128

LOP 262.76 VP 22.239 GAP -5.75 AZP 91.91 TAL 355.27 TAp 205.37 RCA 147.80 APO 224.49 V2 25.006

GP -2.93 ZAL 91.82 ZAP 88.58 ET8 178.95 ZAE 121.93 ETE 179.88 ZAC 83.00 ETC 256.96 CLP 88.58

OLA 35.32 RAL 158.84 RAD 6567.3 V(L 11.421 PTH 1.g8 VHP 2.791 DPA 2.20 RAP 171.49 ECC 1.1491

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3876.55 -28.93 182.48 17.58 68.80 10 34 21 3276.5 -31.54 154.14

2852.73 -28.92 85.80 17.58 68.78 15 40 11 2252.7 -31.53 77.47

3876.55 -28.93 162.48 17.58 68.80 10 34 21 3276.5 -31.54 154.14

2852.73 -28.92 65.80 17.58 68.78 15 40 11 2252.7 -31.53 77.47

3878.55 -28.93 162.48 17.58 68.80 10 34 21 3276.5 -3|.54 154.14

2852.73 -28.92 85.80 17.58 68.78 15 40 11 2252.7 -31.53 77.47

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8139 TRA .2?95 TC3-6.1927 8AU .7526 SGT 4090.8 $GR 584.8 963 3433.4

ROE .1985 RRA .1363 RC3 -.5206 FAU .61848 RRT .6208 RRF .8389 RTF .966g

FOE 5.0177 FRA 6.3859 FC-59.1065 8SP 14073 $68 4132.2 R23 .0708 R13 .9677

80E .8397 BRA .3110 8C3 6.2145 FSP 12085 SG1 4118.9 S;2 $32.2 THA 6.73

LAUNCH DATE NOV 17 1964 FLIGHT T|NE 308.00

HELIOCENTRIC CONZC DISTANCE 687.831

RL 147.89 LAL .00 LOL 54.68 VL 32.891GAL -.84 AZL 87.85 HCA 209.22 SNA 186.13 ECC .20599

RP 219.44 LAP -1.05 LOP 263.89 VP 22.284 GAP -5.95 AZP 91.88 TAL 355.06 TAP 204.28 RCA 147.79

RC 274.220 GL 24.26 GP -2.82 ZAL 92.20 ZAP 86.62 (TS 178.87 ZkE 119.73 ET( 179.74 ZAC 82.93

pLAN(TOCENTR|C CONIC

C3 9.059 VHL S.007 DLA 35.02 RAL 159.20 RAID 6567.3 VEL 11.421PTfl 1.98 VHP 2.800 DPA 2.64

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

68.47 9 34 8 3867.19 -28.71 161.64 17.81 69.02 10 38 35 3267.2

111.58 14 51 6 2861.25 -28.70 86.38 17.60 69.01 15 38 47 2261.2

68.47 9 34 8 3887.19 -28.71 161.64 17.81 69.02 10 38 35 3267.2

111.33 14 51 6 2861.25 -28.70 86.$8 17.80 69.01 15 38 47 2261.2

68.47 9 34 8 $867.19 -28.71 161.64 17.81 69.02 10 38 35 3267.2

111.53 14 51 8 2881.25 -28.70 86.$8 17.80 69.01 15 38 47 2261.2

DIFFERENTIAL CCRRECTIONS NID-C.OURS( EX(CUTIOi ACCURACY

TOE .8479 TRA .3404 TC3-6.7313 8AU .6135 SGT 4429.6 SGR 568.5 $63 3419.5

ROE .1977 RRA .1342 RC3 -.4814 FAU .81733 RRT .8052 RRF .8158 RTF .9718

FOE 4.7893 FRA 6.3805 FC-59.1282 8S4P 15237 SGB 4465.9 R23 .0482 R13 .9722

BO( .8708 BRA .3658 BC3 8.7485 FSP 11644 SGI 4453.3 $G2 $35.3 THA 5.93

ORBIT DETERMINATION ACCURACY

ST 1569.4 8R 389.8 SS 2555.8

CRT .9915 CRS -.9791 CST -.9515

LSA 2995.4 NSA 417.5 SSA 22.8

EL1 1616.3 EL2 49.3 ALF 13.85

ARRZVAL DATE SEP 21 1965

EARTH TO MARS

INC Z.1523 vl 30.128

APO 224.48 V2 25.047

ETC 257.05 CLP 86.61

RAp 170.77 ECC 1.1488

INJ 2 LAT INJ 2 LONG

-31.30 153.51

-31.29 78.05

-31.30 155.51

-31.29 78.05

-31.30 153.31

-31.29 78.05

ORBIT DETERMINATION ACCURACY

ST 1637.7 SR 388.3 SS 2468.8

CRT .9939 CR8 -.9750 CST -.9532

LSA 2958.3 NSA 419.3 SSA 25.8

EL1 1682.6 EL2 41.7 ALF 15.27

LAUNCH DATE MOV 17 1964 FLIGHT TIME 310,DO ARRIVAL DATE SEP 23 1965

DtDTANCE 691.922

-.88 AZL 87.86 HCA

HELIOCENTRIC CONIC

RL 147.89 LAL .00 LOt. 54.68 VL 32.691 GAL

RP 819.07 LAP -1,08 LOP 283.02 VP 22.329 GAP -8.15 AZP 91.85 TAL 354,84 TAp 205.19 RCA 147.78

RC 275.589 GL 24.11 GP -2.72 ZAL 92.62 ZAP 84.68 ET8 178.81 ZAE 117.54 ETE 179.62 ZAC 82,87

PLANETOCENTNIC CONIC

CS 9.023 YHL 3.004 DLA 34.72 RAL 159.59 RAD 6567.3 VEL 11.420 PTH 1.98 VHP 2.612 DpA 3.06

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM

89.01 9 38 46 3857.50 -28.48 160.78 18.07 89.25 10 43 4 3257.5

110.99 14 49 33 2670.26 -28.48 86.99 18.07 69.23 15 37 25 2270.5

69.01 9 38 46 3857.50 -28.48 180.78 18.07 69.25 10 43 4 3257.5

110.99 14 49 33 28?0.26 -28.48 86.99 18.07 69.23 15 37 23 2270.5

69.01 9 38 46 3857.50 -28.48 160.78 18.07 69.25 10 45 4 3257.5

110.99 14 49 33 2870.28 -28.48 86.99 16.07 69.23 15 37 23 2270.3

EARTH TO MARS

210.35 8MA 185.13 ECC .20602 INC 2.1385 vl 30.128

APO 224.47 V2 25.088

ETC 257.15 CLP 84.67

RAP 170.07 ECC 1.1485

INJ Z LAT INJ 2 LONG

-31.04 152.46

-31.03 78.67

-51.04 152.46

-31.05 78.67

-31.04 152.46

-31.03 78.67

DIFFERENTIAL CCRRECTIONS

TOE .8788 TRA .4047 TC3-7.2648 BAU .8780

RDE .1977 RRA .1331 RC3 -.4408 FAU .61312

FOE 4.3989 FRA 6.3883 FC-58.8280 8SP 16438

BOE .9008 8RA .4281 BC3 7.2782 FSP 11676

DATE NOV 17 1964

HELIOCENTNIC CQNIC

ML 147.88 LAL .00

RP 218.70 LAP -1.11

MC 278.940 r,d. 23.97

PLAN(TOCLrNTR | C CONIC

CS 9.011 _ 5.002

LMCH AZMTH LNCH TIM(

89.87 9 45 46

110.43 14 47 55

69,$7 9 45 46

110.48 14 4T 55

69.57 9 4S 48

t10.48 14 47 55

DIFFERENTIAl. COIRECT|QN8

TD[ .5J070 1RIA .4714

• |981 RRA .132E

FOE 4.4007 IrRA 8.4166

BOE .9884 lIRA .4898

N|O-COURSE EXECUTION ACCURACY

SGT 4768.7 SGR 554.7 SG3 3396.7

RRT .7856 RRF .7907 RTF .9754

SG8 4800.8 R23 .0331 R13 .9756

SG1 4788.6 SGZ 341.8 THA 5.25

FLIGHT TIME 312.00

DISTANCE 696.022

LOL 54.68 VL 32.891 GAL -.92 AZL 67.87 HCA 211.48 SMA 186.13 ECC .20807 INC 2.1255

LOP 266.15 VP 22.375 GAP -6.34 AZP 91.81 TAt. 354.60 TAp 206.08 RCA 147.77 APO 224.48

G4P -2.62 ZAL 93.07 ZAP 82.76 ETS 178.75 ZN[ 115.38ETE 179.51 ZAC 82.80 ETC 257.21

OLA 34.41 flAL 160.01 flAD 6567.3 VEL 11.419 PTH 1.98 VHP 2.827 OpA 3.47 RAP 169.39

ORBIT DETERMINATION ACCURACY

ST 1704.5 SR 388.3 SS 2400.8

CRT .9957 CRS -.9703 CST -.9543

LSA 2939.5 MSA 422.8 SSA 24.6

ELi 1747.8 EL2 35.3 ALF 12.79

ARRIVAL DATE SEP 25 1965

EARTH TO MARS

vl 30.128

V2 25.126

CLP 82.76

ECC 1.1483

TC3-7.TgSZ 6AU .9405 SGT 5108.4 SGR

RC3 -.3996 FAU .60646 RRT .7681 RRF

FC-38._82 B_P 17625 SG8 5137.1 R23

BC3 7.8065 FDP 115Z8 SG1 5125.1 SO2

L-I TIN[ INJ LAT 1NJ I_G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

$847.19 -28.25 159.87 18.37 69.47 10 47 54 3247.2 -30.78 151.56

2880.07 -28,24 87.66 18.37 69.46 15 35 55 2280.1 -30.77 79.35

8847.19 -28.25 159.87 18.37 69.47 10 47 54 3247.2 -30.78 151.56

2880.07 -88.24 87.66 18.37 69.46 15 35 55 2280.1 -30.77 79.35

$847.19 -28.25 159.87 18.37 69.47 10 47 54 3247.2 -30.78 151.56

2880.07 -28.24 87.66 18.37 69.46 15 55 55 2280.1 -30.77 79.55

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

542.3 SG3 3362.5 ST 1767.4 SR 389.1 Ss 2336.2

• 7634 RTF .9782 CRT .9968 CRS -.9651CST -.9551

.0222 R13 .9783 LSA 2924.2 MSA 426.0 SSA 25.4

349.9 THA 4.65 EL1 1809.5 EL2 30.3 ALF 12.38
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 17 1964 FLIGHT T|NE 314.00 ARRIVAL DATE SEP 27 1965

HELIOCENTRIC CONIC

RL 147.89 LAL .DO

RP 218.34 LAP -1.14

RC 276.273 GL 23.84

PLANETOCENTRZC CONIC

C3 9.004 VHL 3.001

LNCH AZMTH LMCH TIME

70.16 9 49 6

109.84 14 46 12

70.16 9 49 6

10g.84 14 46 12

110.00 15 5 29

110.00 14 28 59

DIFFERENTIAL CORRECTIONS

TOE .9323 IRA .§406 TC3-8.3202 8AU 1.0024

ROE .1986 RRA .1314 RC3 -.3596 FAU .59876

FOE 4.2010 FRA 6.4345 FC-§7.5734 8SP 18800

8DE .9532 BRA .5563 8C3 8.3280 FSP 11335

DISTANCE 700.129 EARTH TO MARS

LOt. 54.68 VL 32.691 GAL -.96 AZL 87.89 HCA 212.62 $NA 166.13 ECC .20615 INC 2.1132 Vl 30.128

LOP 267.28 VP 22.420 GAP -6.53 A ZP 91.78 TAL 354.35 TAp 206.97 RCA 147.76 Apo 224.50 V2 25.168

GP -2.52 ZAL 93.54 ZAP 80.88 ETS 178.70 ZAE 113.25 ET( 179.42 ZAC 82.74 ETC 257.30 CLP 80.87

DLA 34.10 RAL 160.46 RAD 6567.3 VEL 11.419 PTH 1.98 VHP 2.845 DpA 3.86 RAp 168.74 ECC 1.1482

L-I TIME INJ LAX INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3836.29 -28.01 158.91 18.71 69.70 10 53 3 3236.3 -30.51 150.62

2890.63 -27.99 88.38 18.70 69.69 15 34 23 2290.6 -30.50 80.09

3836.29 -28.01 158.91 16.71 69.70 10 53 3 3236.3 -30.51 150.62

2890.63 -27.99 86.36 18.70 69.69 15 34 23 2290.6 -30.50 80.09

2631.85 -29.$2 84.33 19.24 71.59 15 52 41 2231.8 -31.55 75.83

2943.09 -26.69 91.91 18.13 67.81 15 18 3 2343.1 -29.46 83.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5445.6 3;R 331.3 SG3 3321.9 ST 1825.2 6R 390.1 SS 2269.4

RRT .7364 RRF .7341 RTF .9805 CRT .9975 CRS -.9591 CST -.9534

SGB 3471.4 923 .0132 R13 .9806 LSA 2906.7 MSA 428.9 SSA 26.1

$G1 5459.7 SG2 358.5 THA 4,13 EL1 1866.3 EL2 27.2 ALF 12.04

LAUNCH DATE NOV 17 1964 FLIGHT TIN( 316.00 ARRIVAL DATE 8EP 29 1965

HELIOCENTRIC CONIC DISTANCE 704.243 EARTH TO MARS

RL 147.89 LAL .OO LOL 54.68 VL 32.892 GAL -1.01AZL 67.90 HCA 213.75 SMA 186.14 ECC .20625 XNC 2.1017 vl 30.128

RP 217.98 LAP -1.17 LOP 268.42 VP 22.486 GAP -6.72 AZF 91.73 T/U. 354.09 TAp 207.84 RCA 147.75 APO 224.53 v2 25.208

RC 279.589 6L 23.71GP -2.43 ZAL 94.05 ZAP 79.02 ETS 178.85 Z_JE 111.14 ETE 179.33 ZAC 82.66 ETC 257.38 CLP 79.01

PLAN(TOCENTRIC CONIC

C3 9.000 VHL 3.000 OLA 33.77 RAL 160.94 RAO 8567.3 VEL 11.419 PTH

LNCH AZMTH LNCH TIME L-I TIME XNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

70.78 9 54 47 3824.74 -27.73 137.91 19.08 69.93 10 58 32

109.22 14 44 23 2902.01 -27.74 89.16 19.07 69.92 15 32 45

70.78 9 34 47 3824.74 -27.75 157.91 19.08 69.93 10 38 32

109.22 14 44 23 2902.01 -27.74 89.16 19.07 69.92 15 32 45

110.00 15 29 16 2764.83 -30.67 79.57 20.16 74.11 16 13 21

110.00 14 9 4 3009.92 -24.90 96.27 17.78 63.78 14 59 14

DIFFERENTIAL CCRRECTXONS MID-COURSE EXECUTION ACCURACY

TOE .9560 TRA .6132 TC3-8,8311 BAt) 1.0632 $GT 5778.8 SGR 522.3 SG3 3276.9

ROE .1995 RRA .1310 RC3 -.3207 FAU .58998 RRT .71)88 RRF .7035 RTF .9824

FOE 4.0061FRA 6.4618 FC-§8.7330 BSF 19988 _ 3802.3 923 .0061 913 .9824

8OE .9766 BRA .6271 8C$ 8.8370 FSP 11172 SGI 5790.7 SG2 367.6 TMA 3.68

1.98 VHP 2.866 DpA 4.23 RAp 168.12 ECC 1.1481

PO CST TIM INJ 2 LAT INJ 2 LONG

3224.7 -30.22 149,62

2302,0 -30.21 80.88

3224.7 -30.22 149.62

2302.0 -30.21 80.88

2164.8 -32.54 70.83

2409.9 -27.95 88.A3

OR8IT DETERMINATION ACCURACY

ST 1880.9 69 591.6 86 2206.7

CRT .9975 CR$ -.9522 CST -.9554

LSA 2893.5 NSk 432.7 SSA 26.8

EL1 1921.0 EL2 26.8 ALF 11.74

LAUNCH DATE NOV 17 1964 FLIGHT TIN( 318.00 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC CONIC DISTANCE 708.366

RL 147.89 LAL .DO LOL 54.68 VL 32.892 GAL -1.08 AZL 87.91HCA 214.90 SMA

RP 217.62 LAp -1.20 LOP 269.56 vP 22.512 GAP -6.90 AZP 91.72 TAL 353.81 TAp

RC 280.887 6L 23.37 GP -2.38 ZAL 94.58 ZAP 77.20 ETS 178.61 ZAE 10g.06 ETE

PLANETOCENTR|C CONIC

C3 9.000 VHL 3.000 OLA 33.44 RAL 161.46 RAO 6567.3 VEL 11.419 PTH 1.98 VHp 2.889 DpA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

71.43 10 O 51 3812.43 -27.49 156.85 19.48 70.17 11 4 23

108.57 14 42 24 2914.34 -27.46 90.01 19.48 70.15 15 30 59

71.43 10 O 51 3812.43 -27.49 156.85 19.48 70.17 11 4 23

108.37 14 42 24 2914.34 -27.48 90.01 19.48 70.15 15 30 59

110.00 15 45 13 2721.89 -31.43 76.46 20.67 75.81 16 30 35

110.00 13 57 12 3052.67 -23.67 99.01 17.72 64.$9 14 48 5

DIFFERENTIAL CORRECTIONS NID-COUR3E EXECUTION ACCURACY

TOE .9735 TRA .6678 TC3-9.3356 BAU 1.1238 8GT 8109.S 8_ 514.3 863 3221.1

ROE .2005 RRA .1308 RC3 -.2818 FAU .$7921 RRT .679t RRF .6707 RTF .9840

FOE 3.8034 FRA 6.4758 FC-55.7157 8SP 21149 868 6131.1 R23 .0013 R13 .9840

BDE .9939 8RA .7001BC3 9.3400 FSP 10969 64;1 6119.5 SG_: 377.4 THA 3.28

EARTH TO MARS

186.16 ECC .20638 INC 2.0908 vl 30.128

208.70 RCA 147.74 APO 224.$7 V2 25.248

179.26 ZAC 82.63 ETC 287.46 CLP 77.19

4.58 RAp 167.53 ECC 1.1481

PO CST TIM INJ 2 LAT INJ 2 LONG

3212.4 -29.93 148.57

2314.3 -29.92 81.74

3212.4 -29.93 148.57

2314.3 -29.g2 81.74

2121.9 -33.06 67.61

2482.9 -26.89 91.32

ORBIT DETERMINATION ACCURACY

ST 1929.4 SR 393.4 SS 2140.8

CRT .9971CRS -.9443 CST -.9551

LSA 2875.7 MSA 436.1 SSA 27.5

EL1 1968.9 EL2 29.5 ALF 11.49

LAUNCH DATE NOV 17 1964 FLIGHT TIN( 320.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRZC C_IC

RL 147.89 LAL .00

RP 217.27 LAP -1.22

RC 282.167 GL 23.45

PLANIETOCENTR|C CONIC

C3 9.00S VHL 3.001

LNCH AZMTH LNCH TIM(

72.12 10 7 21

107.88 14 40 13

72.12 10 7 21

107.88 14 40 13

110.00 15 58 40

110.00 13 48 5

DIFFERENTIAL C_RRECTIONS

TOE .9920 IRA .7632 TC3-9.8283 BAU 1.1835

ROE .2016 RRA .1302 RC3 -.2449 FAU .56848

FOE 3.$646 FRA 6.4867 FC-54.6§48 BSP 22279

BDE 1.0122 8RA .7762 BC3 9.8316 F_P 10732

DISTANCE 712.496 EARTH TO MARS

LOL 54.68 VL 32.893 GAL -1.11 AZL 87.92 HCA 216.04 SMA 186.17 ECC .20653 INC 2.0804 vl 30.128

LOP 270.71 VP 22.557 GAP -7.08 AZP 91.68 TAL 383.$1 TAP 209.56 RCA 147.72 Apo 224.62 V2 25.287

GP -2.27 ZAL 95.14 ZAp 75.42 ETS 178.57 ZAE 107.02 ETE 179.20 ZAC 82.58 ETC 257.53 CLp 75o41

DLA 33.09 RAt. 162.00 RAD 6567.3 VEL 11.419 PTH 1.98 VMP 2.916 DpA 4.91 RAp 166.98 ECC 1.1482

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3799.18 -27.21 155.71 19.92 70.40 11 10 40 3199.2 -29.63 147.45

2927.80 -27.20 90,94 19.92 70,39 18 29 1 2327.8 -29.62 82.68

3799.16 -27.21 153.71 19.92 70.40 11 10 40 3199.2 -29.63 147.45

2927.80 -27.20 90.94 19.92 70.39 15 29 1 2327.8 -29.62 82.68

2688.88 -31.98 73.86 21.31 77.24 16 43 27 2086.g -33.41 64.94

3088.07 -22.62 101.20 17.78 63.66 14 39 33 2488.1 -25.97 93.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 6436.0 SGR 507.8 8G3 3164.3 ST 1972.9 $R 395.1 SS 2069.5

RRT .M67 RRF .8368 RTF .9852 CRT .9960 CRS -.93A7 CST -.9538

SG8 6459.0 R23 -.0033 913 .9852 LSA 2852.2 NSA 441.8 SSA 28.1

861 6444.4 SG2 386.8 THA 2.93 ELI 2011.8 EL2 34.5 ALF 11.28
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 17 1964 FLIGHT TIME 322.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC CONIC DISTANCE 716.633 EARTH TO MAR S

RL 147.89 LAL .OO LOL 54.58 VL 32.895 GAL -1.16 AZL 87.93 HCA 217.19 SMA 186.20 ECC .20671 INC 2.0706 Vl 30.128

RP 218.91 LAp -1,25 LOP 271.86 VP 22.603 GAp -7.25 AZP 91.85 TAL 555.20 TAp 210.40 RCA 147.71 APO 224.68 V2 25.327

RC 283.431GL 23.32 GP -2.19 ZAL 95.72 ZAP 73.67 ETS 178.54 ZAE 105.01ETE 179.15 ZAC 82.53 ETC 257.61CLP 73.66

PLANETOCENTRIC C(_IC

C3 9.013 VNL 3.002 DLA 32.73 RAL 162.57 RAO 8567.3 VEL 11.419 PTH 1.98 VHP 2.945 DPA 5.22 RAp 166.46 ECC 1.1483

LNCH AZMTH LNCH TIME L-X TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

72.85 10 14 20 3784.77 -26.93 154.49 20.59 70.64 11 17 25 3184.8 -29.31 146.25

107.15 14 37 47 2942,57 -26.91 91.96 20.59 70.63 15 26 49 2342.6 -29.30 83.72

72.85 10 14 20 3784.77 -26.93 154.49 20.39 70.64 11 17 25 3184.8 -29.31 146.25

107.15 14 37 47 2942.57 -26.91 91.96 20.39 70.63 15 26 49 2342.6 -29.30 83.72

110.00 16 10 47 2656.15 -32.42 71.59 22.13 78.53 16 55 4 2056.1 -35.66 62.58

110.00 13 40 30 3119.18 -21.67 103.12 17.92 62.89 14 32 29 2519.2 -25.13 95.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE 1.0051 TRA .8454 TC-10.3061 BAU 1.2421 SGT 8758.6 SGR 502.8 SG3 3101.8 ST 2011.3 8R 397.3 SS 2002.9

ROE .2029 RRA .1301RC3 -.2089 FAU .55854 RRT .6137 RRF .602t RTF .9863 CRT .9943 CRS -.g240 CST -.9525

FOE 3.3738 FRA 6.4948 FC-53.4363 8$iP 23403 SGa 6775.3 R23 -.0067 R13 .9863 LSA 2830.9 MSA 446.7 SSA 28.8

BOE 1.0254 BRA .8553 BC310.3082 FSP 10518 SG1 6763.7 962 396.6 THA 2.62 EL1 2049.7 EL2 41.4 ALF 11.12

LAUNCH DATE NOV 17 1964 FLIGHT TIME 324.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC _IC OISTANC[ 720.778 EARTH TO MARS

RL 147.89 LAL .00 LqOi. 54.68 VL 32.996 GAL -1.22 AZL 87.94 MCA 218.35 SMA 186.22 ECC .20691 1NC 2.0613 vl 30.128

RP 216.37 LAP -1.28 LOP 273.02 VP 22.G49 GAP -7.43 AZP 95.62 TAL 352.88 TAp 211.23 RCA 147.69 APO 224.75 V2 25.365

RC 284.679 GL 23.19 GP -2.11 ZAL 96.34 ZAP 71.96 (TS 178.51 ZAE 103.04 ETE 179.10 ZAC 82.30 ETC 257.68 CLp 71.95

PLANETOCENTRIC CONIC

C3 9.027 VML 3.004 OLA 32.36 RAL 183.18 RAD 6567.3 VEL 11.420 PTH 1.98 VMP 2.976 OPA 5.52 RAp 165.98 ECC 1.1486

LNCH AZI4TH LNCH TIME L-I TIME IMJ LAT

73.64 10 21 49 3769.23 -26.62

106.36 14 35 3 2958.87 -26.62

73.64 10 21 48 3769.23 -28.82

106.36 14 35 3 2958.67 -28.92

110.00 16 22 7 2626.13 -32.78

110.00 13 33 55 3147.77 -20.77

DIFFERENTIAL C(_RECTION9

TOE 1.0150 TRA .9285 TC-10.7684 BAU 1.2997

ROE .2044 RRA .I299 RC3 -.1742 FAU .54420

FOE 3.1577 FRA 6.4878 FC-52.1940 BSP 24497

BOE 1.0353 6RA .9378 BC310.7698 FSP 10261

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

153.18 20.89 70.89 11 24 38 3169.2 -28.98 144.95

93.08 20.89 70.87 15 24 22 2358.7 -28.97 84.85

155.18 20.89 70.69 11 24 38 3169.2 -28.98 144.95

93.08 20.89 70.87 15 24 22 2358.7 -28.97 84.85

69.48 22.75 79.73 17 5 55 2028.1 -33.83 60.41

104.85 18.12 62.22 14 26 23 2547.8 -24.32 97.50

M!D-COURS( EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 7071_7 $GR 498.9 SG3 3035.6 ST 2044.4 SR 399.6 SS 1932.0

RflT .5801RRF .5863 RTF .9873 CRY .9920 CflS -.9113 CST -.9506

SGB 7089.3 R23 -.0102 R13 .9872 LSA 2804.7 MSA 452.2 SSA 29.3

_1 7077.7 _2 406.0 THA 2.35 ELi 2082.5 EL2 49.6 ALF 10.98

LAUNCH DATE NOV 17 1964 FLIGHT TIME 326.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC CONIC OISTANCE 724.929

RL 147.69 LAL .00 LOt. 54.66 VL 32.698 GAL -1.28 AZL 87.95 HCA 219.51 SMA

RP 218.22 LAp -1.31 LOP 274.17 VP 22.694 GAP -7.59 AZP 91.58 TAL 352.54 TAp

RC 265.919 GL 23.06 GP -2.04 ZAL 96.98 ZAP 70.29 ETS 178.48 ZAE 101.11ETE

PLANETOCENTRIC CONIC

C3 9.045 VHL 3.007 OLA 31.98 RAL 163.78 RAG 6567.3 VEL 11.421PTH 1.98 VHP

LNCH AZNTH LNCH TIME L-I TIME 1NJ LAT

74.48 10 29 54 3752.11 -26.31

105.52 14 31 55 2976.56 -26.31

74.48 10 29 54 3752.11 -26.31

105.52 14 31 35 2976.56 -26.31

110.00 16 32 55 2601.99 -33.08

110.00 13 20 5 3174.68 -19.91

DIFFERENTIAL CORRECTIO_i8

TOE 1.0218 TRA 1.0155 TC-11.2126 BAU 1.3559

ROE .2061 RflA .1300 RC3 -.1406 FAU .53109

FOE 2.9502 FRA 6.4919 FC-50.8349 BSP 25588

BDE 1.0424 BRA 1.0238 9C311.2134 FSP 10018

EARTH TO MARS

186.25 ECC .20714 [NC 2.052A vl 30,128

212.05 RCA 147.67 Apo 224.83 V2 25.404

179.07 ZAC 82.46 ETC 257.74 CLP 70.27

3.010 DpA 5.7g RAP 165.53 ECC 1.1489

INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

151.76 21.42 71.13 11 32 26 5152.1 -28.64 143.54

94.32 21.42 71.12 15 21 32 2376.6 -28.63 86.11

151.76 21.42 71.13 11 52 26 3152.1 -28.64 143.54

94.32 21.42 71.12 15 21 32 2376.6 -28.63 86.11

67.50 23.37 60.86 17 16 17 2002.0 -33.99 58.38

108.46 18.38 61.62 14 21 0 2574.7 -23.54 99.20

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

8GT 7360.8 9GR 496.5 863 2966.8 ST 2073.4 SR 402.3 SS 1867.4

RRT .5459 RRF .5308 RTF .9880 CRT ,9888 CRS -.897_ CST -.9484

SG8 7397.5 R23 -.0123 R13 .9880 LSA 2781,5 MSA 458.4 SSA 29.8

SGI 7385.8 SG2 415.7 THA 2.11 EL1 2111.2 EL2 58.9 ALF 10.87

LAUNCH DATE NOV 17 1964 FLIGHT TIME 328.00 ARRIVAL DATE OCT 11 1965

HELIOCENTRIC CONIC DISTANCE 729.088

RL 147.89 LAL .00 LOL 54.68 VL 32.900 GAL -1.34 AZI. 87.96 HCA 220.67

RP 215.88 LAp -1.33 LOP 275.34 VP 22.740 GAP -7.78 AZP 91.55 TAL 352.19

RC 287.127 GL 22.93 GP -1.97 ZAL 97.65 ZAP 68.65 ET8 178.46 ZAE 99.21

PLANETOCENTRIC CONIC

C3 9.067 VHL _.011 OLA 31.59 RAL 164.43 RAD 6567.3 VEL 11.422 PTH 1.98

LNCN AZI4TH LNCH TIM( L-I TIM( INJ LAT INJ L_

75.39 10 56 41 3735.16 -25.99 150.20

104.61 14 28 18 2991.46 -25.98 95.71

75.39 10 58 41 3733.18 -25.99 150.20

104.61 14 28 18 L_990.48 -25.98 95.71

110.00 16 43 20 2577.24 -33.34 65.61

110.00 13 22 49 3200.40 -19.07 107.98

DIFFERENTIAL CGRfl(CTION8

11)E 1.0245 TRA 1.1049 TC-11.6402 BAU 1.4111

RD[ .2078 RRA .1300 RC3 -.$081FAU .51733

FOE 2.7337 FRA 6.4795 FC-49.3934 BSP 26648

BOE 1.0453 BRA 1.1123 BC311.6407 FSP 9767

EARTH TO MARS

SMA 186.28 ECC .20739 INC 2.0439 vl 30.128

TAP 212.86 RCA 147.65 APO 224.92 V2 25.442

ETE 179.03 ZAC 82.44 ETC 257.80 CLP 68.64

VHP 3.046 OpA 6.04 RAp 165.13 ECC 1.1492

|NJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2t.99 71.39 11 40 54 3133.2 -28.29 142.00

21.99 71.38 15 18 14 2396.5 -28.28 87.52

21.99 71.39 11 40 54 3133.2 -28.29 142.00

2t.99 71.38 15 18 14 2396.5 -28.28 87.52

23.99 81.95 17 26 18 1977.2 -34.09 56.45

18.69 61.06 14 16 9 2600.4 -22.78 100.81

MID-COURSIE ExECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 7883.3 SGR 494.9 SG3 2893.3 ST 2095.7 SR 405.0 SS 1798.5

RRT .5112 RRF .4945 RTF .9887 CRT .9848 CRS -.8806 CST -.9455

SG8 7699.2 R23 -.0145 R13 .9887 LSA 2751.9 MSA 465.4 SSA 30.2

SG1 7687.5 SG2 425.2 THA 1.89 EL1 2133.4 EL2 69.1 ALF 10.79
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 17 1964 FLIGHT TIME 330.00 ARRIVAL DATE OCT 13 1965

HELIOCENTRIC CONIC DISTANCE 733.254

RL 147.89 LAL .00 LOL 54.68 VL 52.902 GAL -1.40 AZL 87.96 HCA 221.83 SldA

RP 215.54 LAP -1.36 LOP 276.50 VP 22.785 GAP -7.92 AZP 91.52 TAL 351.82 TAP

RC 268.329 GL 22.80 GP -1.91 ZAL 98.35 ZAP 87.06 ETS 178.43 ZAE 97.55 ETE

PLAMETOCENTRIC CONIC

C3 9.095 VHL 3.016 OLA 31.18 RAL 165.10 RAD 6567.3 VEL 11,423 PTH 1.98 VHP

LNCH AZMTH LNCH TIME L-I TIME XNJ LAT

76.38 10 48 17 3712.01 -25.65

103.62 14 24 3 3018.82 -25.84

76.38 10 48 17 5712.01 -25.65

105.62 14 24 3 3018.82 -25.64

110.00 16 55 30 2553.54 -33.55

110.00 13 18 0 3225.28 -18.25

DIFFERENT1AL CORRECTIONS

TDE 1.0232 TRA 1.1975 TC-12.0489 BAU 1.4651

ROE .2098 RRA .1301 RC5 -.0769 FAU .50329

FOE 2.5195 FRA 6.4647 FC-47.9055 BSP 27678

8_E 1.0445 BRA 1.2045 8C312.0492 FSP 9498

EARTH TO MARS

186.32 ECC .20767 INC 2.0558 vl 50.128

213.85 RCA 147.63 APO 225.01 V2 25.480

179.00 zAC 82.42 ETC 257.86 CLP 67.09

3.084 DPA 6.27 RAp 164.76 ECC 1.1497

|MJ LONG |NJ RT A$C INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

148.47 22.58 71.65 11 50 9 3112.0 -27.92 140.29

97.26 22.58 71.63 15 14 22 2418.8 -27.91 89.10

146.47 22.56 71.85 11 50 9 3112.0 -27.92 140.29

97.28 22.58 71.63 15 14 22 2418.8 -27.91 89.10

63,89 24.82 83.01 17 38 4 1953.5 -34.15 54.61

109.44 19.05 60.58 14 11 46 2625.3 -22.02 102.34

MID-COURSE EXECUTION ACCURAC_ ORBIT DETERMINATION ACCURACY

SGT 7979.1SGR 494.5 SG3 2818.2 ST 2112.5 SR 407.9 SS 1731.3

RflT .4765 RRF .4585 RTF .9893 CRT .9798 CRS -.8613 CST -.9420

SG8 7994.4 R23 -.0162 R15 .9893 LSA 2720.6 MSA 473.2 SSA 30.6

$t;1 7982.6 SGZ 434.5 THA 1.70 EL1 2150.0 EL2 80.2 ALF 10.73

LAUNCH OATE NOV 17 1984 FLIGHT TIM( 332.00 ARRIVAL D_TE OCT 15 1965

HELIOCEMTRIC CCNIC DISTANCE 737.426

RL 147.89 LAL .00 L04. 54.66 VL 32.904 GAL -1.47 AZL 87.97 HCA 223.00 SMA

RP 215.21 LAp -1.38 LOP 277.67 V1P 22.630 GAP -8.08 AZP 91.48 TAL 351.44 TAp

RC 289.516 GL 22.66 GP -1.84 ZAL 99.07 ZAP 65.51 (78 I78.41 zAE 95.54 ETE

PLANETOCENTRIC CONIC

C5 9.129 VHL 3.021DLA 30.76 RAL 165.80 RAO 6387.5 VEL 1|.424 PTH 1.98 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

77.47 10 58 51 3688.10 -25,30

102.53 14 19 2 3044.14 -25.29

77.47 10 58 51 3668.10 -25.30

102.55 14 19 2 3044.14 -25.29

110.00 17 3 29 2530.88 -33.72

110.00 13 13 34 3249.56 -17.43

DIFFERENTIAL CORRECTIONS

TDE 1.0174 TRA 1.2925 TC-12.4416 BAU 1.5184

ROE .2119 RRA .1303 RC3 -.0469 FAU .48908

FOE 2.3052 FRA 6.4424 FC-48.3810 8SlP 29877

BDE 1.0592 8RA 1.2990 9C312.4417 FSIP 9233

EARTH TO MARS

186.36 ECC ._0797 INC 2.0280 vl 30.128

214.44 RCA 147.60 APO 225.12 V2 25.517

178.98 ZAC 82.41 (TC 257.91 CLP 65.50

3.125 DPA 6.48 RAP 164.43 ECC 1.1502

|NJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

146.55 23,20 71.91 12 0 19 3088.1 -27.54 138.38

99.05 23.20 71.89 15 9 46 2444.1 -27.53 90.89

148.55 23.20 71.91 _2 0 19 3088.1 -27.54 138.38

99.05 23.20 71.89 15 9 46 2444.1 -27.53 90.89

62.03 25.28 84.04 _7 45 39 1930.7 -34.18 52.82

110.85 19.45 60.12 14 7 44 2649.8 -21.27 103.83

MID-COURSE ExECUZION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8269,t SGR 494.9 $63 2741.4 ST 2122.8 SR 410.9 88 1664.5

RRT .4418 RRF .4228 RTF .9898 CRT .9738 CR$ -.8388 CST -.9379

8284.0 R23 -.0177 R13 .9898 LSA 2685,5 MSA 481.7 SSA 31.0

961 2272.1SG2 443.8 THA 1.52 EL1 2180,1 EL2 92.2 ALF 10.69

LAUMCH DATE NOV IT 1964 FLIGHT Tile $34.00 ARRIVAL DATE OCT 17 1965

HELIOCEMTR|C CONIC DISTANCE 741.601 EARTH TO MARS

RL 147.69 LAL .00 LOt. 54.68 VL 52.907 GAL -1.54 AZL 87.98 HCA 224.17 SNA 186.40 ECC .20850 INC 2.0208 vl 30.128

RP 214.68 LAP -1.41 LOP 278.84 VP 22.875 GAP -8.24 AZP 91.45 TAL 351.04 TAp 215.22 RCA 147.57 APO 225.23 V2 25.554

RC 290.691GL 22.52 GP -1.78 ZAL 99.83 ZAP 64.00 ETS 176.59 ZAE 95.76 ETE 178.96 ZAC 82.40 ETC 257.95 CLP 65,99

PLANETOCENTRIC CONIC

C3 g.167 VHL 3.028 DLA 30.32 RAL 188.52 RAO 6587.5 VEL 11.426 PTH 1.98 VHp 5.168 DPA 8.88 RAP 184.14 ECC 1.1509

LMCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LOHG

78.69 It 10 40 3660.57 -24.94 144.55 25.86 72.18 12 11 40 3060.6 -27.14 136.21

101.51 14 12 58 3073.52 -24.93 101.11 23.66 72.18 15 4 11 2473.3 -27.13 92.96

78.69 11 10 40 3660.57 -24.94 144.35 23.86 72.18 12 11 40 3060.8 -27.14 136.21

101.51 14 12 58 5073.32 -24.95 101.11 25.86 72.16 15 4 11 2475.3 -27.13 92.96

110.00 17 15 20 2508.48 -33.87 60.31 25.92 85.05 17 55 9 1908.4 -34.18 51.08

110.00 13 9 27 3275.46 -16.61 112.22 19.89 59.89 14 4 l 2675.5 -20.51 105.27

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATZON ACCURACY

TOE 1.0262 TRA 1.4098 TC-12.7395 BAU 1.5614 SGT 8534.4 S_i 498.2 863 2653.5 ST 2164.3 SR 415.6 SS 1645.5

ROE .2149 RRA .1313 RC3 -.0150 FAU .47002 RRT .4113 RRF .3944 RTF .9901 CRT .9667 CR8 -.8223 CST -.9379

FOE 2.1g05 FRA 6.5081 FC-44.3868 8SP 30084 S_ 8548.9 R25 -.0153 R13 .9900 LSA 2707.1 MSA 485.1 SSA 31.2

8DE 1.0484 8RA 1.4159 8C312.7395 FSP 9155 SG1 8556.9 _2 454.0 THA 1.38 EL1 2201.3 EL2 104.6 ALF 10.54

LAUNCH DATE NOV 17 1964 FLIGHT TIME 336.00 ARRIVAL DATE OCT 19 lg65

HELIOCENTRIC CONIC DISTANCE 745.788 EARTH TO MARS

RL 147.89 LAL .00 LOL 54.68 VL 32.909 GAb -1.61AZI. 87.,9 HCA 225.35 SHA 186.45 ECC .20866 INC 2.0135 Vt 30.128

RP 214.56 LAp -1.43 LOP 280.02 VP 22.919 GAP -8.39 AZP 91.42 TAL 350.63 TAp 215.98 RCA 147.55 APO 225.55 V2 25.590

RC 291.851GL 22.38 GP -1.72 ZAL 100.60 ZAP 62.53 ETS 176.37 ZA( 92.02 ETE 178.95 ZAC 82.40 ETC 257.99 CLP 62.52

PLANETOCENTRIC CONIC

C5 9.212 VHL 3.035 OLA 29.87 RAL 187.25 RAD 6567.3 VEL 11.428 PTH 1.98 VHP 3.212 DPA 6.83 RAp 185.89 ECC 1.1516

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CS_ TIM INJ 2 LAT |NJ 2 LONG

80.08 11 24 6 3828.0g -24.58 141.80 24.54 72.45 12 24 34 3028.1 -26.73 133.68

99.92 14 5 25 3107.69 -24.55 103.53 24.53 72.43 14 57 12 2507.7 -28.72 95.41

100.00 14 16 12 3073.23 -25.22 101.20 24.76 73.40 15 7 25 2475.2 -27.26 92.99

100.00 15 55 59 3137.78 -23.90 105.54 24.30 71.49 14 48 17 2537.8 -26.Z0 97.50

110.00 17 23 3 2488.80 -53.98 58.63 28.59 88.04 18 4 30 1886.8 -34.16 49.59

110.00 13 5 38 3296.97 -15.80 113.58 20.38 59.29 14 0 34 2697.0 -19.76 106.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0052 TRA 1.5047 TC-13.1171BAU 1.6155 _T 8816.6 SGR 499.4 963 2579.2 ST 2150.2 8R 418.4 ss 1564.5

ROE .2169 RRA .1312 RC3 .0110 FAU .45749 RRT .3770 RRF .3579 RTF .9905 CRT .9574 CRS -.7901CST -.9310

FOE 1.9444 FRA 6.4404 FC-42.9928 98P 30848 SG8 8830.7 R23 -.0179 R13 .9905 LSA 2645.5 MSA 496.9 SSA 51.6

BOE 1.0264 8flA 1.5104 8C315.1171FSP 8785 SGI 8818.6 SG2 462.4 THA 1.23 ELi 2187.3 EL2 118.8 ALF 10.58
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 17 1864 FLIGHT TIME 556.00 ARRIVAL OATE OCT 21 1965

HELIOCENTRIC CCJIIC DISTANCE 749.981

RL 147.89 LAL .00 LOL 54.68 VL 52.812 GAL -1.69 AZL 87.99 HCA 226.55

RP 214.24 LAP -1.46 LOP 281.20 VP 22.963 GAP -8.54 AZP 91.38 TAL 350.21 TAp 216.74 RCA 147.51

RC 292.998 GL 22.24 GP -1.67 ZAL 101.41 ZAP 61.10 ETS 178.36 ZAE 90.31ETE 178.94 ZAC 82.41

PLANETOCENTRIC CONIC

C3 9.263 VNL 3.044 DLA 29.40 RAL 168.01 RAG 6567.5 VEL 11.430 pTH 1.98 VHp 3.259 DpA 6.98

EARTH TO MARS

SNA 186.50 ECC .20904 INC 2.0064 V1 30.128

APO 225.49 V2 25.626

ETC 258.03 CLp 61.09

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

81.73 11 39 54 3588.23 -24.17 138.71 25.25 72.73 12 39 45 2988.2

98.27 13 55 39 3149.70 -24.16 106.51 25.24 72.71 14 48 9 2549.7

100.00 14 54 31 2961.19 -27.17 95.45 26.15 77.04 15 45 52 2361.2

100.00 13 23 44 3251.96 -21.23 112.97 24.12 68.45 14 17 56 2652.0

110.00 17 32 42 2465.62 -54.07 56.99 27.27 87.01 18 15 47 1865.6

110.00 13 2 2 3520.50 -14.99 114.87 20.88 58.91 13 57 22 2720.3

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .9839 TRA 1.6056 TC-15.4607 8AU 1.6670 SGT 9088.8 8GR 501.6 SG5 2501.8

RDE .2193 RRA .1314 RC5 .0365 FAU .44391 RRT .3439 RRF .3232 RTF .9909

FOE 1.7243 FRA 6.5813 FC-41.4865 8SP 31653 SGB 9102.6 R23 -.0197 R15 .9909

806 1.0081 9RA 1.6110 BC313.4607 FSP 8461 SG1 9090.4 SG2 470.9 THA 1.09

RAp 163.68 ECC 1.1525

|NJ 2 LAT INJ 2 LONG

-26.31 130.61

-26.50 98.41

-28.69 84.97

-25.97 105.24

-34.11 47.74

-18.99 108.05

ORBIT DETERMINATION ACCURACY

ST 2138.8 SR 421.6 SS 1495.9

CRT .9465 CRS -.7555 CST -.9245

LSA 2594.4 MSA 508.0 SSA 31.8

EL1 2175.8 EL2 134.0 ALF 10.61

LAUNCH DATE NOV 17 1964 FLIGHT TIME 340.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC C_IC DISTANCE 754.179 EARTH TO MARS

RL 147.89 LAL .00 LOL 54.68 VL 32.915 GAL -1.77 AZt. 88.00 HCA 227.71 S_IA 186.55 ECC .20945 INC 1.9997 V1 30.128

RP 213.93 LAP -1.48 LOP 282.38 VP 23.007 GAP -8.69 A ZP 91.35 TAL 349.77 TAp 217.48 RCA 147.48 APO 225.65 V2 25.662

RC 294.131 GL 22.09 GP -1.61 ZAL 102.24 ZAP 59.71 ET8 178.34 ZAE 88.65 ETE 178.93 ZAC 82.42 ETC 258.05 CLP 59.70

PLANETOCENTRIC CONIC

C3 9.321 VHL 3.053 DLA 28.92 RAL 168.79 RAD 6567.3 VEL 11.433 PTH 1.98 VHp 3.308 DPA 7.11 RAp 165.51 ECC 1.1534

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

83.85 11 59 55 3535.19 -23.76 134.66 25.98 73.01 12 58 48 2955.2 -25.87 126.57

96.15 15 41 53 3205.15 -23.75 110.47 25.98 72.99 14 35 18 2605.2 -25.86 102.38

100.00 15 16 4 2902.67 -28.00 89.29 27.15 79.07 16 4 27 2302.7 -29.22 80.70

100.00 13 8 23 3512.91 -19.66 116.81 24.37 67.01 14 5 36 2712.9 -22.60 109.25

110.00 17 42 17 2444.82 -34.15 55.36 27.96 87.97 18 23 2 1844.8 -54.04 46.12

110.00 12 58 39 3543.52 -14.17 116.17 21.42 58.56 13 54 25 2743.5 -18.22 109.41

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9601 IRA 1.7127 TC-13.7746 BAU 1.7165 $GT 9352.8 Sr._R 504.6 SG3 2423.8 ST 2127.0 9R 425.1 99 1435.3

ROE .2220 RRA .1516 RC5 .0611 FAU .42994 RRT .5122 RRF .2902 RTF .9912 CRT .9550 CRS -.7164 CST -.9173

FDE 1.5162 FRA 6.5325 FC-39.9320 8SP 32494 SG8 9366.4 R23 -.0211 R13 .9912 LSA 2548.1 MSA 520.3 SSA 31.9

8DE .9855 8RA 1.7177 BC$15.7747 FSP 8166 SG1 9354.1 SG2 479.3 THA .97 ELI 2163.8 EL2 150.4 ALF 10.62

LAUNCH DATE NOV 17 1954 FLIGHT TIME }42.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC

RL 147.89 LAL .00

RP 213.62 LAP -1.50

RC 295.251 GL 21.93

PLANETOCENTRIC CONIC

C3 9.386 VNL 3.054

LNCH AZNTH LNCH TIME

87.37 12 32 3

92.63 13 16 5

100.00 15 _F5 49

100.00 12 57 0

110.00 17 51 50

110.00 12 55 28

DIFFERENTIAL CORRECTIONS

TOE .9336 TRA 1.8245 TC-14.0585 8AU 1.7641

ROE .2248 RRA .1520 RC3 .0847 FAU .41564

FOE 1.3206 FRA 6.2843 FC-58.3376 BSP 35355

8DE .9603 ERA 1.8293 8C314.0588 FSP 7882

DISTANCE 758.383 EARTH TO MARS

LOt. 54.68 VL 32.919 GAL -1.85 AZL 88.01HCA 228.90 SNA 186.61ECC .20989 INC 1.9933 vl 30.128

LOP _r83.57 VP 25.051 GAp -8.84 AZp 91.31 TAL 349.31 TAp 218.21 RCA 147.44 APO 228.78 V2 25.697

GP -1.56 ZAL 103.09 ZAp 58.36 ETS 178.32 ZAE 87.02 ETE 176.92 ZAC 62.44 ETC 256.08 CLP 58.35

DLA 28.43 RAL 169.59 RAD 6567.3 VEL 11.436 pTH 1.98 VHp 5.558 DpA 7.23 RAp 163.38 ECC 1.1545

L-I TIME INJ LAX ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3442.87 -25.54 127.75 26.74 73.30 13 29 26 2842.9 -25.41 119.68

3300.17 -25.33 !17.30 26.74 73.28 14 11 5 2700.2 -25.40 109.25

2856.41 -28.55 85.97 28.08 80.74 16 21 25 2256.4 -29.55 77.50

5361.87 -18.35 119.84 24.75 65.96 15 55 2 2761.9 -21.42 112.41

2424.55 -34.17 53.77 28.67 88.91 18 52 14 1824.4 -33.94 44.53

3366.68 -13.34 117.46 22.01 58.23 13 51 55 2766.7 -17.44 110.75

HID-COURSE ExECuTIoN ACCURACy ORBIT DETERMINATION ACCURACY

SGT 9607.6 SGR 508.2 $65 2344.8 ST 2114.3 8R 428.9 SS 1381.5

RRT .2818 RRF .2588 RTF .9915 CRT .9174 CRS -.6734 CST -.9100

SG8 9621.0 R23 -.0222 R15 .9915 LSA 2505,6 MSA 532.7 SSA 32.0

SG1 9608.7 SG2 487.6 THA .86 EL1 2150.8 EL2 167.8 ALF 10.61

LAUNCH DATE NOV 17 1954 FLIGHT TIME: 344.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC

RL 147.89 LAL .00

RP 213.31 LAp -1.52

RC 296.356 GL 21.78

PLANETOCENTRIC CONIC

C3 9.458 VHL 3.075

LNCN AZMTH LNCH TIME

90.00 13 38 57

90.00 12 15 40

100.00 15 49 38

100.00 12 47 41

110.00 18 1 21

110.00 12 52 27

DIFFERENTIAL CORRECTIONS

TDE .9040 TRA 1.9415 TC-14.5155 BAU 1.8102

RDE .2279 RRA .1523 RC3 .1073 FAU .40131

FDE 1.1352 FRA 6.2571 FC-56.7344 BSP 54179

BOE .9323 BRA 1.9458 8C314.5159 FSP 7613

DISTANCE 762.592 EARTH TO MARS

LOt. 54.68 VL 32.922 GAL -1.93 AZL 88.01 HCA 230.09 SNA 186.67 ECC .21036 INC 1.9870 vt 30.128

LOP 284.76 vP 23.094 GAP -8.98 AZP 91.28 TAL 348.84 TAP 218.93 RCA 147.40 APO 225.95 V2 25.731

GP -1.51ZAL 103.97 ZAp 57.05 ETS 178.31ZAE 85.43 ETE 178.92 2AC 82.46 ETC 258.09 CLP 57.03

OLA 27.92 RAL 170.40 RAD 6567.3 VEL 11.439 PTH 1.98

L-I TIME INJ LAT INJ LoNG INJ RT ASC INJ AZMTH INJ TIME

3257.69 -25.56 113.37 28.29 77.37 14 32 55

5508.34 -20.30 131.44 26.61 69.82 13 14 9

2816.42 -28.95 83.06 28.97 82.22 16 36 34

3404.64 -17.11 122.45 25.21 65.11 13 44 26

2404.17 -34.18 52.19 29.40 89.84 18 41 25

3389.85 -12.50 118.74 22.63 57.92 13 48 57

MID-COURSE EXECUTIoN ACCURACY

SGT 9855.0 SGR 512.4 SG3 2266.1

RRT .2528 RRF .2289 RTF .9917

S_ 9868.3 R25 -.0231 R15 .9917

SG1 9855.9 SG2 495.7 THA .75

VHP 3.4110pA 7.52 RAp 163.29 ECC 1.1557

PO CST TIM INJ 2 LAT INJ 2 LONG

2657.7 -27.04 105.02

2908.3 -22.87 123.71

2216.4 -29.73 74.34

2804.8 -20.33 115.14

1804.2 -33.83 42.96

2789.9 -16.65 112.08

ORBIT DETERMINATION ACCURACY

ST 2101.1 8R 432.8 SS 1334.1

CRT .8990 CRS -.6262 CST -.90_6

LSA 2466.3 NSA 545.6 SSA 31.9

EL1 2137.1 EL2 186.4 ALF 10.57
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 17 19E4 FLIGHT TIM( 348.00 ARRIVAL DATE OCT 29 1965

H(L1(_ERTRIC CCNIC

RL 147.89 LAL .DO

RP 213.01 LAp -1.55

RC 297.448 GL 21.61

PLANI[TOCENTRIC CO_IIC

C3 9.538 VML 3.088

LNCH AZNTH LNCH TINS

90.00 14 4 1

SO.DO 11 57 13

100.00 18 4 16

100.00 12 39 41

110.00 18 10 51

110.00 12 49 36

DISTANCE 768.807 EARTH TO MARS

LOt. 54.68 VL 32.g28 GAL -2.02 AZL 88.02 HCA 231.28 8NA 186.73 ECC .21085 INC 1.9809 vl 30.128

LOP 285.95 VP 23.137 GAP -9.12 AZP 91.24 TAL 348.36 TAp 219.64 RCA 147.36 Apo 225.10 V2 25.765

GP -1.47 ZAL 104.87 ZAp 55.77 ET8 |78.30 ZAE 83.88 ETE 178.91 ZAC 82.49 ETC 258.11 CLP 55.76

DLA 27.39 RAL 171.23 RAO 6567.3 VEL 11.442 FTH 1.98 VHp 3.465 DPA 7.39 RAp 163.23 ECC 1.1570

L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3168.00 -28.50 108.49 29.39 79.64 14 56 49 2568.0 -27.66 100.02

3881.33 -18.52 136,06 26.91 68.19 12 56 56 2981.3 -21.32 128.50

2780.38 -29.26 80.43 29.85 83.57 16 50 38 2180.4 -29.84 71.67

3444.18 -15.97 124.82 25.73 64.39 13 37 § 2844.2 -19.29 117.59

2384.25 -34.18 50.64 30.14 90.76 18 50 35 1784.3 -33.69 41.42

3413.07 -11.66 120.01 23.28 57.64 13 46 29 2813.1 -15.85 113.40

DIFFERENTIAL CCRR(CTIONS

TOE .8693 TRA 2.0614 TC-14.5518 BAU 1.8556

ROE .2311 RRA .1327 RC3 .1287 FAU .38718

FDE .9828 FflA 6.1865 FC-38.1440 6_P 34969

BDE ,8995 8RA 2.0656 0C314.5324 FSP 7341

LAUNCN DATE NOV 17 1964

HELIOCENTRIC CONIC

RL 147.89 LAL .00 LOL 54.68 VL

RID 212.72 LAp -1.37

RC 298.526 GL 21.44

PLAN(T(_ENTRIC CCNIC

C3 9.626 VHL 3.103

LNCH AZNTH LNCH TIM(

90.00 14 23 48

9D.OO 11 44 15

IDD.O0 16 18 4

100.00 12 32 38

110.00 18 20 19

110.00 12 46 58

DIFFERENTIAL C.,CRRECTION$

TOE .8329 TRA E.187| TC-14.7570 BAU 1.8992

ROE .2348 RRA .1332 RC3 .1490 FAu ,57309

FOE .7889 FRA 8.1591 FC-33.3542 BDP 35708

BOE .8633 BRA 2.1912 8C314.757T Flip 708Z

MID-CoURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACy

SGTlOO96.SSGR 516.8 SG3 2186.2 ST 2084.0 SR 436.8 8S 1290.5

RRT ,_P45 RRF .2000 RTF .9919 CRT .8770 CRS -.§72g CST -.8945

S6810809.8 R23 -.0239 RI3 .9919 LSA 2425.9 MSA 559.8 SSA 31.9

SGttO09T.3 SG2 503.6 THA .66 EL1 2119.3 EL2 206.4 ALF 10.52

FLIGHT TIM( 348.00 ARRIVAL DATE OCT 31 1965

DISTANCE 771.027 EARTH TO MARS

32.929 GAL -2.11 AZL 88.02 HCA 232.48 SlAA 186.79 ECC .21138 INC 1.9751 VI 30.128

LOP 287.15 VP 23.180 GAP -9.26 ALP 91.20 TAL 347.86 TAp 220.34 RCA 147.31 APO 226.28 V2 25.798

GP -1.42 ZAL 103.79 ZAP 54.34 ETS 178.28 ZA( 82.36 [TE 178.91 ZAC 82.83 ETC 288.11 CLP 54.52

DLA 26.86 RAL 172.08 RAD 6567,8 VEL 11.446 PTH 1.99 VHP 3.520 OpA 7.48 RAF 183.21 ECC 1.1584

L-I TIM( INJ LAT INJ t._G INJ RT ASC |NJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3113.87 -27.09 104.77 30.40 81.42 13 15 42 2815.6 -28.00 96.22

3837.37 -17.07 139.53 27.35 67.06 12 44 52 3037.4 -2D.03 132.10

2747.10 -29.48 77.98 30.73 84.84 17 3 31 2147.1 -29.89 69.20

3481.08 -14.87 127.01 26.31 63.77 13 30 39 2881.1 -18.28 119.87

2364.58 -34.13 49.10 30.90 91.67 18 59 44 1764.6 -33.54 39.91

3436.87 --10.81 121.27 28.96 57.37 13 44 9 2836.4 -15.D4 114.72

MIO-COURIEEXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10530.1SGR S21.7 SG3 2111.3 ST 2070.3 SR 441.1SS 125§.4

RRT .IINIIRRF .1781RTF .9921 CRT .8519 CRS -.5180 CST -.8876

SGa|0345.5 R23 -.0244 RI3 .9921 LSA 2393.2 NSA 572.9 SSA 31.8

86110330,T _d;2 511.4 THA .37 ELI 2104.S EL2 227.2 ALF 10.41

LAUNCH DATE NOV 17 1984 FLIGHT TIME 350.00 ARRIVAL DATE NOV 2 1965

HELIC_ENTRIC CONIC

RL 147.88 LAL .00

RP 212.43 LAp -1.59

RC 299.592 6L 21.27

PLANETOCENTRIC CONIC

C3 9.723 VHL 3.118

LNCH AZNTH LNCH TIN(

90.0D 14 41 4

90.00 11 33 50

1D0.00 16 31 17

100.00 12 26 18

110.00 18 29 47

110.00 12 44 18

DISTANCE 775.231 EARTH TO MARS

LOL 54.68 VL 32.933 GAL -2.20 AZL 88.03 HCA 233.68 SMA 186.86 ECC .21193 INC 1.9694 vl 30.126

LOP 288.35 VP 23.222 GAP -9.40 AZF 91.17 TAL 347.34 TAp 221.02 RCA 147.26 Apo 226.48 V2 25.831

GP -1.38 ZAL 106.74 ZAp 53.33 ETS 178.27 ZAE 80.88 ETE 178.91 ZAC 82.57 ETC 256.11 CLP 53.32

OLA 28.30 RAL 172.94 RAD 6567.4 VEL 11.450 pTH 1.99 VHP 3.578 DpA 7.49 RAp 163.23 ECC 1.1800

L-| TIME 1NJ LAT INJ LONG ZNJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

3071.19 -27.S0 101.58 31.37 82.97 IS 32 15 2471.2 -28.19 92.98

3885.71 -15.76 142.47 27.89 66.17 12 35 15 3085.7 -18.85 135.16

2715.98 -29.65 73.67 31.61 86.04 17 16 33 2113.9 -29.69 66.68

3516.25 -13.80 129.07 26.93 63.22 13 24 54 2916.3 -17,29 122.01

2345.12 -34.10 47.§8 31.67 92.37 19 8 S2 1743.1 -33.37 38.42

3489.78 -9.98 122.84 24.68 57.13 13 41 58 2859.8 -14.21 lt6.03

DIFFERENTIAL CCRRECTION8

TOE .7914 TRA 2.3165 TE-14.9880 BAU 1.9419

ROE .2382 flRA .1333 RC3 .1682 FAU .35914

FOE .6215 FRA 6.0844 FC-31.9778 8SP 36359

BOE .8265 BRA 2.3203 8C314.9389 FSP 6824

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10998.7 Sr_ 528.8 SG3 2034.6 ST 2084.7 8R 448.3 $8 1223.2

RRT .1724 RRF .t468 RTF .9922 CRT .8228 CRS -.4868 CST -.8802

SG810589.8 R23 -.0281 RI3 .9922 LSA 2360.1 MSA 587.5 SSA 31.6

86110557.1 SG2 S18.9 THA .49 EL1 2087.6 EL2 249.3 ALF 10.26

LAUNCH DATE NOV 17 1964 FLIGHT TZM( 352.00 ARRIVAL DATE NOV 4 1965

14(LIOCENTRIC CONIC

RL 147.89 LAL .DO

RP 212.15 LAp -1.61

RC 300.645 rd. 21.08

PLAN(T_ENTRIC C(_IIC

CS 9.029 VHL 3.135

LNCH AZMTH LNCH TIM(

90.00 14 56 56

90.00 11 24 58

tOO.DO 16 44 4

100.00 12 20 32

110.00 18 39 14

110.00 lZ 41 50

DIFFERENTIAL C_RRECTIONI

TOE .7372 TRA 2.47£2 TC-13.0121 BAU 1.9729

RDE .2428 RRA .1342 RC8 .1873 FAU .34245

FOE .9249 FRA 8.08_ FC-30.1815 BDP 37839

BOE .8046 BRA 2.4799 0C315.0152 F9P 6702

DISTANCE 779.477 EARTH TO MARS

LOL 54.68 VL 32.937 GAL -2.50 AZL 88.04 HCA 234.88 SMA 186.93 ECC .21251 INC 1.9638 Vt 30.128

LOP 289.35 VP 23.263 GAP -9.34 AZP 91.13 TAL 346.81 TAP 221.70 RCA 147.20 APO 226.63 V2 23.863

GP -1.34 ZAL 107.71 ZAP 32.17 ETS 178.23 Z/dE 79.43 ETE 178.92 ZAC 82.61 ETC 258.11 CLP 52.16

DLA 25.73 RAL 173.82 RAO 6387.4 V(L 11.455 PTH 1.99 VHP 3.637 DpA 7.51 RAp 163.28 ECC 1.1618

L-I TIM( |NJ LAT |NJ LONG IHJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 bAT ]NJ 2 LONG

3031.61 -27.80 98.72 32.32 84.37 13 47 27 2431.6 -28.29 90.09

3729.39 -14.58 145.11 28.49 65.43 12 27 8 3129.6 -17.73 137.89

2888.22 -29.77 73.48 32.49 87.20 17 28 50 2086.2 -29.84 64.67

3530.22 -12.73 18|.05 27.60 62.73 13 19 42 2950.2 -16.31 124.06

2325.84 -34.03 48,08 32.46 93.46 19 18 0 1725.8 -33.18 36.94

3483.36 -9.07 123.80 25,42 56.90 13 39 53 2883.4 -13.37 117.34

MIO-C.OUR$[EX(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

_TIOTST_9_ 533.0 8G3 1983.5 37 2078.9 SR 45D.4 SS 1216.1

RRT .1834N1_ r .1298 RTF .9922 CRT .7946 CR$ -.4163 CST -.8814

$G810770.9 R23 -.0230 R13 .9922 LSA 2374.4 MSA 593.5 $SA 31.6

S6110757.9 SGZ 326.7 THA .44 ELI 2107.0 EL2 269,4 ALF 9.94
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I. 1964)

LAUNCH 0ATE NOV 17 1964

HELIOCENTRIC CO_i i C

RL 147.8g LAL .OD

RP 211.87 LAP -1.63

RC 301.687 GL 20.90

FLANETOCENTR 1C CONIC

C3 9.946 VHL 3.154

LNCH AZMTH LNCM TIME

90.00 15 11 45

90.00 11 17 14

100.O0 16 56 ZT

100.00 12 15 13

110.00 18 48 40

110.00 12 39 29

FLIGHT TIME 354.00 ARRIVAL DATE NOV 6 1965

O|STANCE 783.711 EARTH TO MARS

LOt. 54.68 VL 32.941 GAL -2.40 AZL 88.04 HCA 236.09 SMA 187.00 ECC .21313 ]NC 1.9584 vl 30.128

LOP 290.76 VP 23.304 ;AP -9.67 AZP 91.09 TAL 346.27 TAp 222.36 RCA 147.14 APO 226.85 V2 25.895

GP -1.30 ZAL 108.70 2Ap 51.04 ET8 178.24 ZA[ 78.02 ETE 178.92 ZAC 82.67 ETC 258.10 CLp 5].03

DLA 29.15 RAL 174.71 RAD 6567.4 VEL 11.460 PTH 1.99

L-1 TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH

2995.44 -28.01 96.10 33.28 85.67

3770.43 -13.36 147.54 29.15 64.80

2657.91 -29.85 71.38 33.37 88.30

3583.19 -11.72 132.95 28.31 62.30

2306.81 -33.94 44.60 33.26 94.33

3507.08 -s.tg 125.07 26.20 56.70

VHp 3.697 DPA 7.52 RAp 163.36 ECC 1.1637

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

16 1 41 2395.4 -28.32 87.45

12 20 4 3170,4 -16.85 140.41

17 40 45 2057.9 -29.77 62.57

13 14 57 2983.2 -15.33 126.02

19 27 7 1706.8 -32.g7 35.50

13 37 56 2907.1 -12.52 118.65

DIFFERENTIAL CORRECTIC_IS

TOE .7212 TRA 2.6138 TC-15.1308 BAU 2.0120

ROE .2464 RRA o1345 RC3 .2048 FAU .32876

FOE .SSO7 FRA 6.0360 FC-28.6180 BSIP 39647

ODE .7621 DRA 2.6172 BC315.1322 FSP 6465

LAUNCH DATE NOV 17 1964

HEL|(_ENTRIC ¢..(:NIC

RL 147.89 LAL .00

RP 211.60 LAP -1.84

RC 302,717 r,,L 20.70

PLANETOCENTRIC C(_|C

C3 10.072 VHL 3.174

LNCH AZNTH LNCH TIM(

90.00 19 25 50

90.00 11 10 18

100.00 17 8 31

100.00 12 10 19

110.00 18 58 4

110.00 12 37 15

MID-COURSE EXECUTION A_CURACY

SGT10960.8 SGR 538.4 SG3 187g.2

RRT .1307 RRF .1070 RTF .99_3

S6810982.0 R23 -.0233 R13 .9922

.37

DIFFERENTIAL C_MRECTION$

TD( .8439 "mA 2.7318 TC-15.3307 BAU 2.0646

ROE .2503 RRA .1345 RC3 .2190 FAU .31906

FOE .1723 FRA 5,9120 FC-27,4241 BSP 38780

BDE .6908 BRA 2.7351 BC315.5328 FSAP 6099

ORBIT DETERMINATION ACCURACY

ST 2067.7 SR 454.9 8S 1194.4

CRT .7579 CRS -.3539 CST -.8771

LSA 2353.8 MSA 806.2 SSA 31.3

EL1 2096.8 EL2 292.8 ALF 9.66

ARRZVAL DATE NOV 8 1965

EARTH TO MARS

SNA 187.07 ECC .21378 [NC 1.9532 vl 30.128

TAp 223.01 RCA 147.08 APO 227.06 V2 25.926

ETE 178.92 ZAC 82.73 ETC 258.09 CLP 49.92

S6110969.0 SG2 533.8 THA

FLIGHT TIME 356.00

DISTANCE 787.954

LOt, 54.68 VL 32.945 GAL -2.30 AZL 68.05 HCA 237.30

LOP 291.97 VP 23.345 GAP -S.DI AZP 91.06 TAL 345.71

GP -1.26 ZAL 109.71 ZAp 49.94 ETS 178.23 ZN[ 76.63

DLA 24.55 RAL 178.$1 RAD $587.4 VEL 11.466 PTH 1.99 VHp 3.760 DPA 7.51 RAp 163.48 ECC 1.1658

L-I TIME INJ LAT INJ t._G INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM lNJ 2 LAT 1NJ 2 LONG

2961.81 -28.16 93.65 34.20 86.89 16 15 12 2361.8 -28.29 84.99

3609.11 -12.23 149.82 29.85 64.26 12 13 48 3209.1 -15.60 142.76

2630.76 -29.89 69.36 34.27 89.36 17 52 21 2030,8 -29.86 60.56

3615.39 -10.69 134.79 29.05 61.92 13 10 34 3015,4 -14.36 127.92

2286.01 -33.83 43.14 34.08 95.18 19 36 12 1688,0 -32.75 34.07

3530.90 -7.30 129.34 ZT.01 56.31 13 36 9 2930,9 -11.65 119.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTII20D.O SGR 542.9 SG3 1814.0 ST 2020.5 SR 458.9 SS 1160.4

RRT .1020 RRF .0750 RTF .9925 CRT .7057 CRS -.2568 CST -.8646

$6811213.2 R23 -.0297 RI_ .9925 LSA 2289.5 NSA 629.8 884 30.8

S6111200.2 $62 540.1 THA .28 EL1 2047.0 EL2 329.9 ALF 9.54

LAUNCH OATE NOV t7 1964

HELIOCENTRIC C(_IIC

RL 147.89 LAL .00

tip 211.33 LAp -1.66

RC 303.TS8 GL 20.50

PLANETOCENTRIC CONIC

C3 10.610 VHL 3.195

LMCH AZMTH LNCH TIME

90.00 15 39 23

90.00 11 4 I

100.00 17 20 21

100.00 12 5 44

110.00 18 7 27

110.00 12 35 7

FLIGHT TIME 358.00 ARRIVAL DATE NOV 10 1965

OISTANCE 792.196 EARTH TO MAR8

LOt. 54,68 VL 32.950 GAL -2.61 AZL 88.05 HCA 238.51 SMA 187.15 ECC .21446 INC 1.9461 Vl 30.128

LOP 293.18 VP 23.384 GAP -9.94 AZP 91.02 TAL 345.14 TAp 223.65 RCA 147.01 APO 227.26 V2 25.956

GP -1,25 ZAL 110.73 ZAp 48.87 [T$ 178.21 ZAE 75.28 ET( 176.93 ZAC 82.79 ETC 258.07 CLP 46.86

OLA 23.94 RAL 176.52 RAD 6'587.4 VEL 11.472 PTH 1.99

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2930.04 -28.26 91.33 35.15 88.05

3846.31 -11.12 151.99 30.60 63.79

2604.49 -29.69 67.40 35.17 90.39

3647.09 -9.67 136.59 29.84 61.58

2269.39 -33.71 41.70 34.92 96.03

3554.96 -6.39 127.61 27.85 56.35

VHP 3.823 DpA 7.49 RAp 163.63 ECC 1.1880

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

16 28 13 2330.0 -28.25 82.67

12 8 7 5246.3 -14.56 144.99

18 3 46 2004.5 -29.52 58.62

13 6 31 3047.1 -13.39 129.78

19 45 17 1669.4 -32.51 32.67

13 34 22 2955.0 -10.77 121.26

OIFFERENTIAL C_RRECTION8

TO( .5870 TRA 2.8797 TC-15.4073 8AU 2.1033

ROE .Z547 RRA .1348 RC3 .2337 FAU .30823

FOE .0384 FRA 5.8507 FC-25.D&64 BSP 39485

BDE .9399 6RA 2.8828 BC315.4091FSP 5865 S6111400.7 SG2 546.7 THA

LAUNCH DATE NOV 17 1964 FLIGHT TIME 360.00

HELIOCENTRIC CONIC DISTANCE 796.442

RL 147.99 LAL .OD LOL 54.68 VL 32.954 GAL -2,72 AZl, 88°06 HCA 239.73

RP 211.08 LAp -1.68 LOP 294.40 Vp 23.424 GAP -10.07 AZP 90.98 TAt. 344.55

RC 304,746 GL 20.29 GP -1.19 ZAL 111.78 ZAp 47.83 ET8 178.20 zAE 73.96

PLANETOCENTRIC CONIC

CS 10.$59 VHL 3.219 DLA 23.32 RAL 177.43 RAO 6567.4 VEL 11.478 PTH 2.00

LNCM AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 13 52 28 2899.84 -28.31 89.12 39.10 89.15

90.00 10 58 15 $882.39 -10.03 154.07 31.39 63.38

100.00 17 31 58 2579.05 -29.88 65.51 36.09 91.38

100.00 tZ I 26 5678.58 -8.SS 136.35 30.66 61.28

110.00 19 18 S0 2250.98 -33.57 40.28 35.77 96.88

110.00 12 33 4 3579.22 -5.47 128.69 26.71 56.21

OIFFERENTIAL C_RRECTIONS

TDE .5259 TRA 3.0823 TC-15.4937 BAU 2.1419

ROE .2594 RRA .1550 RC3 .2473 FAU .29378

FOE -.0919 FRA 5.7858 FC-24.5510 BIMP 40184

DOE .5885 BRA S.0353 BC319.4956 FSP 5640

MID-COURSE ExECUTIQN ACCURACY

SG711400.6 SGR 548.5 SG3 1743.3

RRT .0808 RRF .0532 RTF .9925

SGB11413o8 R23 -.0271 R13 .9925

.22

ORBIT DETERHINATION ACCURACY

ST 2016.9 SR 463.6 SS 1149.6

CRT .6566 CRS -.1874 CST -.8628

LSA 2278.4 MSA 642.1 SSA 30.5

EL1 2040.4 EL2 345.7 ALF 8.84

ARRIVAL OAT( NOV 12 lg65

EARTH TO MARS

SNA 187.23 ECC .21518 INC 1.9431 vl 30.128

TAp 224.28 RCA 146.94 APO 227.51 V2 25.986

ETE 178.94 ZAC 82.86 ETC 258.05 CLP 47.82

VHP 3.888 DpA 7.45 RAP 163.81ECC 1.1705

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

16 40 48 2299.8 -28.12 80.46

12 2 57 3282.4 -13.53 147.14

18 14 57 1979.0 -29.35 56.75

13 2 45 3078.4 -12.42 131.59

19 54 21 1651.0 -32.26 31.30

13 32 43 2979.2 -9.88 122.57

NID-COUflSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11598.0 SGR 554.1 SG3 1674.4 ST 2018.6 SR 468.4 Ss 1142.9

RRT .0399 flRF .0319 RTF .9925 CRT .6020 CRS -.1170 CST -.8624

S6811611.Z R23 -.0278 R13 .9925 LSA 2274.1MSA 654.0 SSA 30.0

S6111598.1SGZ 553.1THA .16 EL1 2038.9 EL2 570.3 ALF 8.23
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LNCH AZMTH

90.00

90.00

lOO.O0

100.00

110.00

110.00

DIFFERENTIAL

TOE .4614 TRA 3.1904 TC-15.4919 BAU 2.1794

ROE .2643 RRA .1351 RC3 .2599 FAU .28159

FOE -.2130 FRA 5.7202 FC-23.1701 6SP 40829

BOE ,5317 BRA 3.1933 6C315.4940 FSP 5419

LAUNCH DATE NOV 17 1964

LAUNCH DATE NOV 17 1964 FLIGHT TIME 352.00 ARRIVAL DATE NOv 14 1965

HELIOCENTRIC CONIC DISTANCE 800.692 EARTH TO MARS

RL 147.89 LAL .DO LOL 54.68 VL 32.g5g GAL -2.63 AZL 88.06 HCA 240.94 8MA 187.31ECC .21593 INC 1.9382 Vl 30.128

RP 210.82 LAP -1.69 LOP 295.61Vp 23.462 GAP -10.20 AZP 90.94 TAL 343.95 TAp 224.89 RCA 146.86 APO 227.75 V2 26.015

RC 305.746 GL 20.07 GP -1.16 ZAL 112.84 ZAP 46.83 ITS 178.18 ZAE 72.66 IT( 178.95 ZAC 82.93 ETC 258.02 CLp 46.62

PLANETOCENTRIE CONIC

CS 10.521VHL 3.244 DLA 22.66 RAL 178.36 RAD 6567.4 VEL 11.485 PTH 2.00 VHp 3.955 DpA 7.40 RAp 164.02 ECC 1.1732

LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT A$C [NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

16 S 13 2870.94 -28.32 87.01 37.05 90.21 16 53 4 2270.9 -27.9g 78.36

10 52 54 3917.52 -8.9_ 156.09 32.22 63.02 11 58 12 3317.5 -12.50 149.21

17 43 24 2554.34 -29.81 63.68 37.01 92.35 18 25 58 1954.3 -29.16 54.93

11 57 24 3709.36 -7.63 140.09 31.51 61.01 12 59 13 3109.4 -11.44 133.37

19 26 11 2232.78 -33.41 38.89 36.64 97.67 20 3 24 1632.8 -31.99 29.94

12 31 6 3603.68 -4.55 130.16 29.61 56.08 13 31 10 3003.7 -8.97 123.88

CCRRECTIONS MID-COURSE EX(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

86711798.7 6GR 559.7 663 1607.1 ST 2028.0 8R 473.3 SS 1140.5

RRT .0402 RRF .0117 RTF .9925 CRT .542g CRS -.0487 CST -.8642

96811802.0 R23 -.0283 R13 .9925 LSA 2279.4 MSA 663.8 SSA 29.6

86111788.7 $62 559.2 THA .11 EL1 2044.8 EL2 394.2 ALF 7.50

FLIGHT TIM( 364.00 ARRIVAL DATE NOV 16 1965

HELIOCENTRIC C(_IIC D|STANCE 804.944 EARTH TO MARS

RL 147.89 LAL .00 LOL 54.68 VL 32.964 GAL -2.95 AZt. 88.07 HCA 242.16 SMA 187.39 ECC .21672 INC 1.9334 vl 30.128

RP 210.38 LAP -1.71 LOP 296.84 VP 23.500 GAp -10.33 AZP 90.90 TAL 343.33 TAp 225.50 RCA 146.78 APO 228.00 V2 26.043

RC 306.737 GL 19.65 GP -1.13 ZAL 113.92 ZAP 45.85 ITS 178.17 ZAE 71.40 ETE 178.95 ZAC 83.01ETC 257.99 CLP 45.84

PLANETOCENTRIC CONIC

C3 10.697 VHL 3.2710LA 22.03 RAt. 179.29 RAD 6567.4 VEL 11.493 PTH 2.00 VHp 4.023 DpA 7.33 RAp 164.26 ECC 1.1760

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT |NJ I._NG |NJ RT ASC INJ AZIMTH lNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 17 38 2843.18 -28.29 84.98 36.02 91.23 17 $ I 2243.2 -27.82 76.34

90.00 10 47 56 3951.99 -7.68 158.06 33.08 62.71 11 53 48 3352.0 -11.48 151.23

100.00 17 54 40 2530.31 -29.73 61.90 31.96 93.28 18 36 50 1930.3 -28.96 53.18

100.00 11 53 35 3740.08 -6.62 141.80 32.40 60.78 12 SS 55 3140.1 -10.46 135.12

110.00 19 35 31 2214.81 -33.24 37.51 37.53 98.47 20 12 25 1614.8 -31.72 28.62

110.00 12 29 14 3628.36 -3.61 131.47 30.54 55.98 13 29 42 3028.4 -8.05 125.20

DIFFERENTIAL CCIRR(CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3928 TRA 3.35_ TC-15.4961BAU 2.2163 $GTl1973.6 SfdR 565.3 SG3 1541.6 ST 2044.4 SR 478.2 SS 1141.3

ROE .2695 RRA .13§1RC3 .2715 FAU .26976 RRT .0211RRF -.0079 RTF .9925 CRT .4795 CRS .0175 CST -.8681

FOE -.3273 FRA 5.6518 FC-21.6332 BSP 41468 S6811986.9 R23 -.0289 R13 .9925 LSA 2293.3 MSA 671.4 SSA 29.1

BDE .4764 BRA 3.3556 BC315.4984 FSP 3205 $6111973.6 SG2 565.1 THA .06 EL1 2057.8 EL2 417.0 ALF 6.68

LAUNCH DATE NOV 17 1964 FLIGHT TIN( 366.00

HELIOCENTRIC CONIC DISTANCE 809,200

RL 147.89 LAL .00 LOt. 54.66 VL 32.94_9 GAL -3.07 AZL 88.07 HCA 243.39 SMA

RP 210.34 LAp -1.72 LOP 2g8.06 VP 23.536 GAP -10.46 AZP 90.86 TAL $42.70 TAp

RC 307.719 GL 19.62 GP -1.10 ZAL 115.02 ZAp 44.90 ITS 178.16 ZAE 70.16 ETE

PLANETOCENTRIC CONIC

C3 10.866 VHL 3.299 DLA 21.37 RAL 180.23 RAO 6567.4 VEL 11.501PTH 2.00 VHp

LNCH AZMTH LNCM TIME L-I TIME lNJ LAT [NJ LONG |NJ RT ASC INJ AZMTH ]NJ TIME

90.00 16 29 47 2816.41 -28.24 83.02 $9.00 92.21 17 16 44

90.00 10 43 17 3988.92 -6.82 159.98 33.98 62.48 11 49 48

100.00 16 5 46 2806.91 -29.62 60.16 38.91 94.19 16 47 33

100.00 11 49 59 3770.66 -S.60 143.50 33.32 60,59 12 52 49

110.00 19 44 46 2197.08 -33.06 36.16 38.44 99.28 20 21 26

110.00 12 27 26 3653.28 -2.66 132.77 31.49 55.91 13 28 19

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3215 TRA 3.5222 TC-15.4725 BAU 2_2§22 96712153.0 8GR 570.8 SG3 1477.7

ROE .2749 RRA .1380 RC3 .2820 FAU .25817 RRT .0080 RRF -.0265 RTF .9925

FOE -.4332 FRA 5.3830 FC-20.5318 9SP 42117 $GB12166.4 R23 -.0294 R13 .9925

BDE .4230 BRA 3.5248 BC315.4751 FSP 4999 66112153.0 SG2 $70.8 THA .01

ARRIVAL DATE NOV 18 1965

EARTH TO MARS

187.47 ECC .21754 INC 1.9287 Vl 30.128

226.09 RCA 146.69 APO 228.26 v2 26.071

178.96 ZAC 83.09 ETC 257.95 CLP 44.$9

4,093 DpA 7.25 RAp 164.53 ECC 1.1792

PO CST TIM ZNJ 2 LAT IHJ 2 LONG

2216.4 -27.63 74.41

3385.9 -10.46 153.19

1906.9 -28.73 51.48

3170.7 -9.47 136.85

1597.1 -31.43 27.31

3053.3 -7.11 126.52

ORBIT OETERMINATION ACCURACY

ST 2070.8 SR 483.3 SS 1145.2

CRT .4133 CR$ .0802 CST -.8737

LSA 2318.3 MSA 676.7 SSA 28.6

EL1 2080.8 EL2 437.9 ALF 5.77

LAUNCH DATE NOV 17 1964 FLIGHT TIM( 368.00

HELIOCENTRIC CONIC DZSTANC( 813.458

RL 147.89 LAL .00 LOt. 54.68 VL 32.973 GAL -3.19 AZL 88.08 HCA 244.62 SMA

RP 210.10 LAp -1,74 LOP 299.29 VP 23.$74 GAP -10.§9 AZP 90.82 TAL 342.08 TAp

RC 308.691 GL 19.39 GP -1.07 ZAL 116.12 ZAP 43.98 ITS 178.14 ZkE 68.98 ETE

PLAN_ETOCEMTRIC CONIC

C3 11.090 VHL 3.330 DLA 20.70 RAL 181.18 RAO 6567.4 VEL 11.510 PTH 2.00 VHP

LNCH AZMTM LNCH TIM( L-I TIME |NJ LAT INJ LONG INJ RT ASC |MJ AZMTH INJ TIME

90.00 16 41 42 2790.53 -28.16 81.13 39.99 93.16 17 28 13

90.00 10 38 54 4019.42 -5.76 161.88 34.82 62.23 11 45 54

100.00 18 16 48 2484.09 -29.50 58.48 39.88 95.07 18 $8 9

100.00 11 46 33 3801.10 -4.58 $45.18 34.27 60.43 12 49 54

110.00 19 54 4 2179.59 -32.86 34.83 39.36 100.01 20 30 24

110.00 12 23 43 3678.36 -1.70 134.09 32.48 58.88 13 27 1

DIFFERENTIAL C_RRECTIONS MID-COURSE ExECuTION ACCURACY

TDE .2463 TRA 3.6966 TC-IS.4266 BAU 2.2876 SG712327.7 SGR 576.3 863 1415.6

ROE .2805 RRA .1346 RE3 .2914 FAU .24690 RRT -.0146 RflF -.0448 RTF .9924

FOE -.5336 FRA 5.5126 FC-19.2743 BSP 42746 S6812341.1 R23 .0300 R13 -.9924

BDE .3733 BRA 3.6991 6C315.4293 FSP 4801 86112827.7 962 $76.2 THA 179.96

ARRIVAL DATE NOV 20 1965

EARTH TO MARS

187.56 ECC .21841 IMC 1.9241 vl 30.128

226.67 RCA 146.60 Apo 228.53 v2 26.098

178.97 ZAC 83.18 ETC 257.91CLP 43.97

4.164 DpA 7.15 RAp 164.82 ECC 1.1825

PO CST TIM INJ 2 LAT IHJ 2 LONG

2190.5 -27.42 72.55

3419.4 -9.43 155.12

1884.1 -28.48 49.82

3201.1 -6.48 138.57

1579.6 -31.13 26.04

3078.4 -6.17 127.85

ORBIT OETERNINATION ACCURACY

ST 2105.9 SR 488.4 SS 1151.5

CRT .3446 CR$ .1401CST -.8804

LSA 2352.9 MSA 680.0 SSA 28.1

ELI 2112.9 EL2 456.9 ALF 4.79
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 17 1964

HELIOCENTRIC CONIC

RL 147.89 LAL .00

RP 209.88 LAP -1.75

RC 309.634 GL 19.14

PLANETOCENTRIC CONIC

C3 11.310 VHL 3.365

LNCH AZNTH LNCH TIME

90.00 16 55 25

90.00 10 34 46

100.00 18 27 34

100.00 11 43 18

110.00 20 3 18

110.00 12 24 4

FLIGHT TIME 370.00 ARRIVAL DATE NOV 22 1965

O|STANCE 817.717 EARTH TO MARS

LOL 54.68 VL 32.979 GAL -3.32 AZL 88.08 HCA 245.85 SMA 187.65 ECC .21931 INC 1.9196 V1 30.128

LOP 300.52 VP 23.610 GAP -10.71 AZP 90.79 TAL 341.39 TAp 227.24 RCA 146.49 APO 228.60 V2 26.124

GP -1.04 ZAL 117.24 ZAP 43.09 ETS 178.12 ZAE 67.76 ETE 178.98 ZAC 85.28 ETC 257.87 CLp 43.08

OLA 20.02 RAL 182.13 RAD 6367.4 VEL 11.519 PTH 2.01 VHP 4.237 DPA 7.04 RAp 163.14 ECC 1.1861

L-| TIME |NJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2765.48 -28.03 79.31 41.00 94.06 17 39 50 2165.5 -27.19 70.75

4032.38 -4.70 163.74 35.89 62.04 11 42 19 3452.6 -8.41 137.02

2461.64 -29.55 56.84 40.86 93.92 19 8 36 1861.8 -26.22 48.22

3831.45 -3.33 146.85 35.25 60.30 12 47 9 3231.5 -7.48 140.27

2162.37 -32.63 33.54 40.30 100.75 20 39 20 1362.4 -30.82 24.79

5T03,69 -,73 135,41 33,49 53,82 13 23 47 3103,7 -5,21 129.19

DIFFERENTIAL CORRECTIONS

TOE .1669 TRA 3,8757 TC-13,3392 8AU 2,3228

ROE .2865 RRA .1543 RC3 .2999 FAU .23602

FOE -.6275 FRA 5.4590 FC-18.0666 BSP 43330

BOE .3315 BRA 3.8781 BC313.5621 FSP 4607

MID-COURSE EXECUTION ACCURACY

SGT12497.6 SGR 581.7 SG5 1355.3

RRT -.0318 RRF -.0621RTF .9925

96B12511.2 R23 .0306 913 -.9923

S6112497,6 SG2 581,4 THA 179,92

LAUNCH DATE NOV 17 1964 FLIGHT TIN( 372.00

HELIC_ENTRIC CONIC

RL 147.89 LAL .00

RP 209.66 LAp -1.76

tiC 310.607 GL 18.89

PLANETC_ENTRIC CONIC

C3 11.546 VHL 3.598

LNCH AZklTH LNCH TIM(

90.00 17 4 55

90.00 10 30 52

100.00 18 38 17

100.00 11 40 11

110.00 20 12 29

110.00 12 22 29

ORBIT DETERMINATION ACCURACY

ST 2149.8 SR 493.5 SS 1159.2

CRT ,2744 CRS ,1966 CST -.8882

LSA 2396.9 MSA 680.7 SSA 27.6

EL1 2134.3 EL2 475.6 ALF 3.79

ARRIVAL DATE NOV 24 1965

DISTANCE 821.979 EARTH TO MARS

LOt. 54.68 VL 32.984 GAL -3.45 AZL 86.08 HCA 247.08 SNA 187.74 ECC .22026 INC 1.9151 vl 30.128

LOP 301.75 VP 23.646 GAP -10.84 AZP 90.75 TAL 340.71 TAp 227.79 RCA 146.39 APO 229.09 V2 26.149

GP -1.02 ZAL 118.38 ZAP 42.22 (IS 178.11 Z4( 66.60 ETE 178.99 ZAC 83.37 ETC 257.83 CLP 42.21

ECC 1.1900

INJ 2 LONG

69.01

158.89

46.67

141.96

23.57

130.53

ORBIT DETERNINAT;O#I ACCURACY

ST 2204.8 SR 498.7 S$ 1168.2

CRT .2037 CRS .2485 CST -.8961

LSA 2451.9 MSA 679.8 SSk 27.0

ELi 2207,3 EL2 487,5 ALF 2,80

DLA 19,33 RAL 183,08 RAD 6567,4 VEL 11,530 PTH 2,01 VHP 4,311 DpA 6,92 RAp 165,49

L-I TIME INJ LAT INJ LGNG |NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT

2741,18 -27,92 77,54 42,01 94,94 17 50 37 2141,2 -26,94

4085.48 -3.63 165.59 36.89 61.90 11 38 37 3485.5 -7.38

2440.13 -29.19 55.25 41.87 96.74 19 18 57 1840.1 -27.93

3861,76 -2,35 148,52 38,27 60,20 12 44 33 3261,8 -6,48

2145,42 -32,42 32,26 41,26 101.47 20 48 14 1543,4 -30,50

5729.23 .23 136.74 34.53 53.82 13 24 38 3129.2 -4.24

DIFFERENTIAL CCRRECTIONS

TDE ,0861 TRA 4,0629 TC-15,2619 BAU 2,3564

ROE .2927 flRA .1541 RC8 .3074 FAU .22537

FOE -.7131 FRA 5.5657 FC-16.8983 BSP 43981

80E .5051 BRA 4.0651 8C815.2650 FSP 4425

HID-COURSE EXECUTION ACCURACY

SGT12661,1 _ 587,0 SG3 1296,7

RRT -.0M78 RNF -.0789 RTF .9922

S_12674.7 R29 .0314 R13 -.9922

S6112661,2 SG2 566,3 THA 179,87

LAUNCH OATE NOV 17 1964

HELIOCENTRIC CONIC

RL 147.89 LAL .00

RP 209,44 LAP -1.76

RC 311.551GL 16,64

PLANETOCENTRIC CONIC

CS 11.601VHL 3.435

LNCH AZMTH LHCH TIME

go.O0 17 16 IS

90.00 10 27 g

100.00 18 48 52

100.00 11 37 15

110.00 20 21 57

110.00 12 20 56

LOL

LOP 302.99 VP 23.680 GAP -10.97 AZP 90.71 TAL 340.02 TAp 228.33 RCA 146.27 APO 229.39 V2 26.174

GP -,99 ZAL 119,52 ZAP 41.38 ETS 178,09 ZAE 65,46 ETE 179,00 ZAC 83,47 ETC. 257,78 CLP 41,37

OLA 16.63 RAL 184.04 RAO 6567.4 VEL 11.341PTH 2.01VHP 4.586 DpA 6.79 RAp 165.86 ECC 1.1942

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2717,59 -27,77 75,85 45,05 95,79 18 1 35 2117,6 -26,68 67,34

4116.17 -2.60 167.42 37.92 61.79 11 35 47 3318.2 -6.35 160.74

2418,96 -29,01 35,70 42,88 97.54 19 29 11 1819,0 -27,67 45.16

3892,04 -1,51 150,18 37,31 60,14 12 42 5 3292,0 -5.47 143,64

2128.77 -32.19 31.02 42.24 102.17 20 57 6 1528.8 -30.18 22.38

3754.99 1.23 138.08 35.60 55.84 13 23 33 3155.0 -3.26 151.88

FLIGHT TIME 374.00 ARRIVAL DATE NOV 26 1965

DISTANCE 826.242 EARTH TO MARS

54.66 VL 32.989 GAL -3.38 AZL 88.09 HCA 248.51 5MA 187.83 ECC .22125 INC 1.9107 vl 30.128

DIFFERENTIAL C_RECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0001TRA 4.2540 TC-15.1490 8AU 2.3905 SG712821.4 SGR 592.2 SG3 1239.8 ST 2267.8 SR 504.0 SS 1177.2

ROE .2992 flRA .1335 RC3 .3139 FAU .21510 RRT -.0659 RRF -.0934 RTF .9921 CRT .1568 CRS .2970 CST -.9047

FOE -.7927 FRA 5.2879 FC-15.7606 BSP 44533 _12833.1 R23 .0320 R13 -.9921 LSA 2514.9 MSA 676.3 $SA 26.5

BDE .2992 BRA 4.2561 8C315.1523 FSP 4241 96112821.5 SG2 591.0 THA 179.83 ELI 2268.9 EL2 499.0 ALF 1.83

LAUNCH OATE NOV 17 1964 FLIGHT TIM( 376.00 ARRIVAL DATE NOV 28 1965

HELIOCENTRIC CONIC DISTANCE 830.505 EARTH TO MARS

.00 LOL 54.68 VL 32.994 GAL -3.72 AZL 88.09 HCA 249.33 SMA 187.93 ECC .22229 INC 1.9065 vl 30.128

-1.79 LOP 304.22 VP 23.714 GAP -11.09 AZP 90.6? TAL 339.31 TAP 228.86 RCA 146.15 APO 229.70 V2 26.198

16.37 GP -.97 ZAL 120.67 ZAP 40.56 ETS 178.08 Z/dE 64.33 ETE 179.01 ZAC 83.58 ETC 257.73 CLP 40.55

RL 147.89 LAL

RP 209.24 LAp

RC 312.486 GL

pLANETOCENTRIC CONIC

C3 12.074 VHL 3.475 DLA 17.92 RAL 164.99 RAD 6567.3 VEL 11.553 PTH 2.02 VHP 4.463 DpA 6.65 RAP 166.26 ECC 1.1987

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZl4TH INJ TIME PO CST TIN INJ 2 bAT INJ 2 LONG

90.00 17 27 25 2694.69 -27.60 74.18 44.09 96.60 18 12 20 2094.7 -26.40 65.72

90.00 10 23 37 4150.70 -1.55 169.23 38.99 61.72 11 32 47 3550.7 -5.32 162.38

100.00 16 59 20 2396,31 -28,82 52,20 43,91 98,31 19 39 18 1798,3 -27,37 43,69

100.00 11 34 23 5922.31 -.48 15|.85 38.39 60.11 12 39 46 3322.3 -4.45 145.31

110.00 20 30 42 2112.48 -31.95 29.81 43.24 102.85 21 5 55 1512.4 -29.83 21.22

110,00 12 18 50 3760,96 2,22 139,44 $6,70 55,88 13 22 51 3181,0 -2,27 153,23

DIFFERENTIAL C_RflECTIO4M$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0882 IRA 4.4523 TC-15.0120 BAU 2.4237 SGT12976.9 S6R 597.3 SG3 1184.8 ST 2340.4 SR 509.3 SS 1186.8

ROE .3060 RRA .1328 RCS .3195 FAU .20510 RRT -.0799 RRF -.1114 RTF .9919 CRT .0707 CRS .3417 CST -.9127

FOE -.6661FRA 5.2107 FC-14.7066 9SP 45149 S_12990.6 R23 .0327 R13 -.9919 LSA 2587.2 MSA 671.6 SSA 25.9

BDE .3165 BRA 4.4545 9C315.0154 FSF 4068 S6112977.0 $62 393.4 THA 179.79 EL1 2340.7 EL2 508.0 ALF .93
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 17 1964

HELIOCENTRIC CONIC

RL 147.89 LAL .00

RP 109,04 LAp -1,80

RC 313,411GL 16,11

PLANETOCENTR|C CONIC

C3 lZ.567 VHL 3,517

LNCH AZNTH LNCH TINS

90.00 17 38 25

90.00 10 20 15

100.00 18 9 40

100.00 tt 31 41

110.00 20 38 44

110.00 12 18 6

FLIGHT TIRE _78.00 ARRIVAL DATE NOV 30 t96S

DISTANCE 834,7G9 EARTH 10 NARS

LOt. 54.68 VL 33,000 GAL -3.86 AZL 86,|0 HCA 250.79 SMA 188.02 ECC ,22357 INC 1.9082 Vl 30.128

LOP 305,46 VP 25,747 GAP -11,22 AZP 90,63 TAL 358,59 TAP 229.58 RCA 146,02 APO Z$O.O2 VZ 26.221

GP -.94 ZAL 121.$3 ZAP 39.76 ETS 178.06 zAE 63.25 (TE 179_0E ZAC 85.69 (TC E57.67 CLp 39.75

OLA 17,81RAL 185.95 RAO 6567,5 VEL II.SGS PTH 2,02 VHP 4.541DPA 6,49 RAP 166,67 ECC 1.2035

L-! TINS INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2672,45 -27,42 72,58 45.t6 97.38 18 22 58 2072.4 -26.11 64.15

4183,10 -,51 171,04 40.09 61,69 11 29 58 3583,1 -4,29 164.40

2378,18 -28.61 50,74 44.96 99,05 19 49 19 1778,2 -27.06 42.27

3952,S0 ,55 155,51 39.50 60.11 12 37 35 3352,6 -3,43 146,98

1096,41 -31,70 28,62 44,25 103,51 21 14 40 1496,4 -29.52 20,10

3807.14 5.22 140.81 37.83 55.95 13 21 34 3207.1 -1.27 134.60

DIFFERENTIAL C_RRECTIONS

TOE -.1794 TRA 4.6576 TC-14.8524 BAU 2.4562

RDE .3131 RRA .1318 RC3 .3241 FAU .19554

FOE -.9520 FRA S,1516 FC-13,6746 BSP 45726

BOE .3909 _RA 4.6594 0CS14.0559 FSP 3696

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SG713126,8 $GR 602,5 SG5 1151,2 ST 2421,4 SR 514,6 SS 1195,5

RRT -,0941RRF -,t167 RTF ,9917 CflT ,0076 CRS ,3825 CST -.9206

$6813140.8 R25 .0535 R13 -.9917 LSA 2667.2 NSA 665.3 SSA 25.4

SGtt3126,9 S;2 599,S THA tT9,T5 ELI 2421,4 EL2 514,6 ALF .10

LAUNCH DATE NOV 17 1984 FL|GNT TIRE 380.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CONIC

RL 147,89 LAL ,00

RP 208,85 LAP -1,81

RC 314.329 T,t. 17,63

PLAN(TO(ENTRIC CONIC

CS 12,981 VHL 3,561 OLA

LNCH AZMTH LNCH TIME L-! TIN[ INJ LAT

90.00 17 49 16 2850.65 -27.22

90,00 10 17 2 4215,40 ,54

100,00 19 19 54 2358,57 -28,59

100.00 11 29 S 3962,91 1,56

110.00 20 48 42 2080,73 -51,45

110,00 12 16 46 3833,51 4,23

DIFFERENTIAL CCmRECTIONS

11)E -.2748 TRA 4.8686 TC-14.8741 BAU 2.4884

RDE ,3205 RRA ,1307 RC5 ,5278 FAU ,18595

FOE -.9945 FRA 5.0500 FC-12.6834 BSP 48503

BDE .4220 SNA 4.8704 RCS14.6777 FSP 3735

DISTANCE 839,055 EARTH TO MARS

LOL 54,68 VL 35,005 GAL -4,01 AZL 88,10 HCA 252,03 SMA 188,12 ECC ,22450 INC 1,8980 Vl 30.128

LOP 505,71 VP 23,779 GAP -11,55 AZP 90,59 TAL 357,85 TAP 219,85 RCA 145,88 APO 230,35 V2 26.243

rWP -.9_ 2AL 122.49 ZAp _.99 ETS 178.04 ZA[ 92.16 ETE 179.03 ZAC 83.81 ETC 257.62 CLF 38.98

16.49 RAL 188.91RAO 6567.5 V(L 11.579 PTH 2.02 vHP 4.621DpA 6.52 RAp 167.12 ECC 1.2057

INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

71,05 46,24 98,15 18 55 27 2050.8 -25,81 62,64

172.64 41.22 61.69 11 27 17 5615.4 -3.25 166.21

49.32 48.03 99.78 19 59 |3 1758,6 -26,75 40,90

155,17 40.64 $0,15 12 35 26 3302,9 -2.41 146.65

27,47 45,26 104,15 11 23 23 1480,7 -29,18 19,00

142,19 58,99 56,05 15 20 40 3235.5 -,26 155.98

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT15272.4 SGR 607.1SG3 1079.4 ST 2509.9 SR 520.0 SS 1204.2

RRT -,1067 RRF -,1421RTF ,9915 CRT -,0527 CRS ,4208 CST -,9276

S8815286o5 R23 ,0542 R15 -,9915 LSA 2754,3 MSA 655,6 SSA 24,9

_W9113272,5 SGZ 605,5 THA 179,71 ELI 2510,1 EL2 515,2 ALF IT9.35

LAUNCH DATE NOV tT 1954

HELIOCENTRIC CONIC

RL 147,89 LAL ,00

RP E08.$7 LAP -1.81

RC 315.238 GL 17.55

PLAN[TOCENTRIC CONIC

C3 13,018 VHL 5,605

LNCH AZMTH LNCH TIME

90.00 17 59 50

90.00 10 13 57

100.00 19 30 1

100.00 11 26 35

110.00 20 57 37

tt0,00 12 15 29

FLIGHT TIM( 382,00 ARRIVAL DATE DEC 4 1965

54.$8 VLLOL

LOP 307,95 VP 25,810 reap -11,48 AZP 90,55 1AL 357,10 lap 230,57 RCA 145,74 APO 230,S9

GP -.90 ZAL 124.16 zAP 58.23 [TS 178.02 ZA( 61.13 ETE 179.04 ZAC 85.9" ETC 257.56

DISTANCE 845,298 EARTH TO MARS

35,011 GAL -4,16 A2L 68,11 HCA 255,26 SMA 188,22 ECC ,22568 INC 1,8939 vl 50.128

V2 26.264

CLP 36.25

OLA 15,T6 RAL 16T,86 RAO $56T.5 VEL 11.595 PTH 2.03 VHP 4.705 DPA 9.14 RAP IS7.59 ECC 1.2142

L-I TIME INJ LAT |NJ LONG IMJ RT A$C INJ AZNTH INJ TIM( leo CST TIM INJ 2 LAT INJ 2 LONG

2129.87 -27,01 69.53 47.53 98.86 18 45 46 2029.9 -25.50 41.18

4247.82 1.58 174.64 42.58 61.72 11 24 44 3647.6 -2.22 1S8.01

2539.47 -28.17 47.95 47.11 100.45 20 9 1 1739.5 -26.43 39.57

4013,26 2,80 156.84 41,20 60.21 12 53 28 3413.3 -1.38 150.31

2055,41 -31.19 26,35 46.55 104.76 21 52 2 1455.4 -28,94 17.93

3960.06 5.23 445,58 40.IT 56.17 13 19 49 5260.1 .76 137.36

DIFFERENTIAL CGRRECTIONS

TOE -.3718 TRA 5.0865 TC-14.4786 BAU 2.5204

ROE ,3285 flRA ,1294 RC3 .3307 FAU ,17681

FOE-1,0489 FRA 4,9685 FC-11,7586 BSP 46865

BDE .4950 BRA 5.0881 8C314.4826 FSP 5577

LAUNCH DATE NOV 17 1994

HELIOCENTRIC CGNIC

RL 147,89 LAL ,00

RP 208,49 LAP -|,88

RC 315,140 GL 17,27

PLAN[TOCENTRIC CONIC

C3 15,375 _ 3,S58

LNCH AZMTH LNCH TIN(

90,00 18 10 32

90.00 10 11 0

100.00 19 40 2

100.00 11 24 11

110.00 21 6 26

110.00 1E 14 15

DIFFERENTIAL C_RRECTIONS

TOE -.4725 TRA 5.3115 TC-14.2655 BAU 2.5521

ROE .3394 RRA .1279 RC5 ,3328 FAU .16792

FOE-S,0985 FRA 4,8908 FC-10,8585 BSP 47416

BOE ,5000 BRA 5,3130 8C314.2994 FSP 5423

MXD-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13414.5 Sr, R 611.8 SG3 1029.3 ST 2605.1 _q 525.5 SS 1211.0

RRT -,1229RRF -,t569 RTF ,9915 CRT -o1087 CRS ,4552 CST -,9342

SG815426.5 R25 .D550 R13 -.9915 LSA 2849.9 MSA 650.9 SSA 24.3

S8115411.7 SG2 607.2 THA 179.66 EL1 2405.8 EL2 522.1 ALF 178.69

FLIGHT TIME 384.00 ARRIVAL DATE DEC 6 1965

DISTANCE 847,559 EARTH TO MARS

LOt. 54,68 VL 53,017 GAL -4,51 AZL 88,11HCA 254,52 SMA 188,32 ECC ,22692 INC 1,8897 vl 30,128

LOP 309,20 VP 25,640 GAP -11.61 AZP 90,50 TAL 336,55 TAp 230,85 RCA 145,58 AlsO 251,05 V2 26,285

GP -.88 ZAL 125_35 ZAP 37.50 [TS 178.00 ZA( 60.10 ST[ 179.05 ZAC 84.05 ETC 257.50 CLP 57.49

OLA 15,03 RkL 188,62 MAD 6567,5 _I[L 11,609 PTH 8,03 _ 4,786 DpA 5,96 RAP 168,06 ECC 1,2202

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2609,52 -29,76 68,05 48,45 99,35 18 54 2 2009,5 -25,19 59,77

4279.80 2,61 176,43 45.57 61.79 11 22 20 3879.8 -1.18 169.80

2520.91 -27.93 46.62 48.21 101.11 20 16 45 1720.9 -26.11 38.29

4043,64 5,65 158,51 45,00 60,51 12 31 55 3445,6 -.55 151.98

2050,4.7 -30.92 25.27 47.40 105,36 21 40 36 1450,5 -28.51 16.90

SS66,64 6,25 144,99 41,38 55,32 13 19 2 3286,8 1.16 138.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15552.4 8GR 616.4 $G3 950.6 ST 2706.6 SR 530.6 SS 1216.7

flRT -,1559 RRF -,1715 RTF ,9910 CRT -,1612 CRS .4672 CST -.g4oD

_15556.4 R25 .0559 RI3 -.9910 LSA 2945.2 MSA 642.8 SSA 23.8

S8115552,7 $82 610,6 THA 179,64 EL1 2708.0 EL2 525.4 ALF 178.12

1161



JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !, 1964)

LAt_tCH DATE MOV 17 1964 FLIGHT TIM( 386.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC CONIC DISTANCE 851.819 EARTH TO MARS

RL 147.89 LAL .00 LOL 54.68 VL 33.022 GAL -4.47 AZL 88.11 HCA 255.77 SMA 188.42 ECC .22821 INC 1.8857 vl 30.128

RP 208.32 LAP -1.83 LOP 510.45 VP 23.870 GAP -11.74 AZP g0.46 TAL 335.54 TAF 231.31 RCA 145.42 Apo 231.42 V2 Z6.304

RC 317.035 GL 16.98 GP -.86 ZAL 126.51 ZAP 36.79 ETS 177.98 ZAE 59.09 ETE 179.06 ZkC 84.18 ETC 257.44 CLP 36.78

PLANETOCENTRIC CONIC

CS 13.763 VHL 3.710 OLA 14.30 RAL 189.77 RAD 6567.5 VEL 11.625 PTH 2.04 VHp 4.870 OPA 5.76 RAp 168.56 ECC 1.2265

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 20 57 2589°78 -26.55 66.68 49.58 100.22 19 4 7 1989.8 -24.87 58.42

90.00 10 8 10 4311.92 3.64 178.23 44.79 61.90 11 20 Z 3711.9 -.14 171.60

100.00 19 49 55 2302.87 -27.89 45.33 49.33 101.75 20 28 18 1702.9 -25.79 37.04

100.00 11 21 53 4074.07 4.65 160.19 44.23 60.44 12 29 47 3474.1 .68 153.65

110.00 21 15 14 2035.93 -30.65 24.22 48.49 105.92 21 49 10 1435.9 -28.17 15.91

110.00 12 13 4 3913.77 7.26 146.42 42.62 56.51 13 18 18 3313.8 2.81 140.16

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE -.5760 TRA 5.5439 TC-14.0372 BAU 2.5836 36T13687.2 3GR 620,8 SG3 933.8 ST 2813.4 SR 536.0 SS 1220.6

ROE .3448 RRA .1281 RC3 .3340 FAU .15935 RRT -.1505 RRF -.1858 RTF .9906 CRT -.2097 CRS .5162 CST -.9453

FOE-1.1420 FRA 4.7943 FC-10.0232 BSP 47972 S6813701.3 R23 .0368 R13 -.9907 LSA 3047.9 MSA 634.3 SSA 23.4

8DE .6713 6RA 5.5453 BC314.0411 FSP 3276 S6113687.5 362 613.7 THA 179.61 EL1 2815.7 EL2 523.6 ALF 177.63

LAUNCH DATE NOV 17 1964 FLIGHT TIM( 388.00 ARRIVAL DATE DEC 10 1965

HELIOCENTRIC CONIC DISTANCE 856.078 EARTH TO MARS

RL 147.89 LAL .00 LOL 54.68 VL 33.028 GAL -4.64 AZL 88.12 HCA 257.02 SI4A 188.52 ECC .22955 INC 1.8817 vl 30.128

RP 208.16 LAp -1.83 LOP 311.70 VP 23.899 SAP -11.87 AZP 90.42 TAt. 334.75 TAp 231.77 RCA 145.25 ApO 251.80 V2 26.323

RC 317.924 GL 16.68 GP -.84 ZAL 127.68 ZAP 36.10 ETS 177.96 ZA( 58.10 ETE 179.07 ZAC 84.31 ETC 257.38 CLP 36.09

pLAN(TOCENTRIC CONIC

CS 14.173 VHL S.765 DLA 13.57 RAL 180.72 RAO 6567.6 VEL 11.643 PTH 2.04 VHP 4.956 DpA 5.55 RAp 169.08 ECC 1.2333

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

90.00 18 31 14 2570.65 -26.52 65.33 50.73 100.85 19 14 5 1970.7 -24.55 57.11

90.00 10 5 27 4344.02 4.67 190.03 46.04 82.04 11 17 51 3744.0 .69 173.$9

100.00 19 59 42 2285.36 -27.44 44.09 50.47 102.36 20 37 47 1685.4 -25.46 55.85

100.00 11 19 40 4104.54 5.68 161.87 45.49 60.60 12 28 5 3504.5 1.72 155.32

110.00 21 23 56 2021.79 -30.39 23.21 49.60 106.47 21 57 38 1421.8 -27.83 14.95

110.00 12 11 56 5940.88 8.26 147.86 43.89 56.72 1_ 17 37 3340.9 3.84 141.58

DZFFEREMTIAL C._RECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.6627 TRA 5.7824 TC-13.7956 8AU 2.6152 36713817.6 SGR 625.0 SG3 868.4

ROE .3536 flRA .1241 RC3 .3344 FAU .15106 RflT -.1640 RRF -.2001 RTF .9903

FOE-1.1815 FRA 4.7042 FC3-9.2259 8SP 4849? $G813832.0 R23 .0379 R13 -.9903

BOE .7688 BRA 5.7837 BC513.7996 FSP 3131 Sr.113816.2 3r_. 616.6 THA 179.57

ORBIT DETERMINATION ACCURACY

ST 2924.2 SR 541.3 SS 1223.1

CRT -.2547 CRS .5436 CST -.9498

LSA 3154.0 MSA 626.0 SSA 22.9

ELI 2927.6 EL2 522.8 ALF 177.21

LAUNCH 0ATE NOV 17 1964 FLIGHT TIME 390.00 ARRIVAL OATE DEC 12 1965

HELIOCENTRIC CONIC 01STANCE 860.354 EARTH TO MARS

RL 147.69 LAL .00 LOt. 54.68 VL 33.034 GAL -4.80 AZL 88.12 HCA 256.27 SMA 188.63 ECC .23095 |NC 1.8777 Vl 50.128

RP 206.01 LAP -1.84 LOP 312.95 VP 23.926 GAP -12.00 AZP 90.38 TAL 333.95 TAp 232.20 RCA 145.06 APO 232.19 V2 26.341

RC S18.608 GL 16.59 GP -.82 ZAL 126.86 ZAP 35.43 ETS 177.94 ZAE 57.13 ETE 179.09 ZAC 84.45 ETC 257.31 CLP 35.42

PLANETOCENTRIC CONIC

CS 14.616 VHL 3.825 DLA 12.63 RAL 191.66 RAO 6567.6 VEL 11.662 PTH 2.05 VHP 5.044 OpA 5.33 RAp 169.62 ECC 1.2405

LNCM AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG |N3 RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 41 23 2552.13 -23.07 64.03 51.89 101.46 19 23 55 1952.1 -24.23 55.84

90.00 10 2 50 4376.09 5.69 181.63 47.32 62.21 11 15 46 3776.1 1.93 175.18

100.00 20 9 22 2268.39 -27.18 42.89 51.62 102.94 20 47 10 1666.4 -25.13 34.69

100.00 11 17 35 4135.06 6.69 163.57 46.78 60.80 12 26 28 3535.1 2.75 157.00

110.00 21 32 33 2008.08 -30.12 22.23 50.73 106.99 22 6 2 1408.1 -27.50 14.02

110.00 12 10 50 3968.14 9.29 149.32 45.19 56.96 13 16 59 3368.1 4.88 143.01

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.7923 TRA 6.0265 TC-13.5402 BAU 2.6466 36T13944.8 $_ 629.2 SG3 844.5 ST 3038.7 SR 546.5 SS 1223.1

ROE .3627 RRA .1218 RC3 .3341FAU .14304 RRT -.1773 RRF -.2142 RTF .9899 CRT -.2960 CRS .5683 CST -.9539

FOE-1.2149 FRA 4.6125 FC3-8.4726 8SP 49017 S6813958.9 R23 .0390 R13 -.9899 LSA 3262.9 MSA 617.4 SSA 22.4

60( .8714 BRA 6.0297 BC313.5443 FSP 2991 S6t13945.2 SG2 619.2 THA 179.54 ELI 3043.2 EL2 521.3 ALF 176.86

LAUNCH DATE NOV 17 1964 FLIGHT TIME 392.00 ARRIVAL DATE DEC 14 1965

HELIOCENTRIC C_IC DISTANCE 864.587 EARTH TO MARS

RL 147.89 LAL .00 LOL 54.66 VL 33.040 GAL -4.98 AZL 86.13 HCA 259.53 SMA 188.73 ECC .23242 INC 1.8737 vl 30.128

RP 207.66 LAp -1.64 LOP 314.21 VP 23.953 GAP -12.,14 AZP 90.34 TAt. 333.10 TAp 232.63 RCA 144.87 APO 232.60 vZ 26.357

RC 319.685 GL 16.09 &p -.81 ZAL 130.04 ZAP 34.77 ETS 177.92 ZAE 56.18 (T( 179.10 ZAC 84.59 [TC 257.25 CLP 34.76

PLAN(TOCENTRIC CONIC

C3 15.086 VHL 3.664 DLA 12.09 RAL 192.60 RAO 6567.6 VEL 11.682 PTH 2.05 VHP 5.133 OpA 5.10 RAp 170.18 ECC 1.2483

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 51 24 2534.21 -25.82 62.78 53.07 102.04 19 33 38 1934.2 -23.90 34.63

90.00 10 0 19 4408.15 6.71 163.64 48.64 62.42 11 13 47 3808.2 2.96 176.97

100.00 20 16 55 2251.97 -26.93 41.74 52.80 103.49 20 56 27 1652.0 -24.80 33.58

100.00 11 15 30 4165.63 7.70 165.27 48.10 61.03 12 24 55 3565.6 3.78 158.68

110.00 21 41 6 1994.80 -29.85 21.29 51.87 107.49 22 14 21 1394.8 -27.17 13.13

110.00 12 9 46 3995.36 10.31 150.79 46.52 57.23 13 16 23 3395.6 5.91 144.46

OIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE -.9054 TRA 6.2813 TC-13.2782 8AU 2.6765 36T14069.2 6Glt 633.1 863 802.2 ST 3156.2 SR 551.8 SS 1221.6

flOE .3722 RRA .1193 RC3 .3332 FAU .13532 RRT -.1905 RRF -.2285 RTF .9894 CRT -.3344 CRS .3918 CST -.9373

FOE-l.2451 FRA 4.5177 FC3-7.7654 8S4P 49504 SG814083.5 R23 .0403 R13 -.9694 LSA 3374.4 NSA 609.3 SSA 22.0

BOE .9790 9RA 6.2824 BC313.2604 FSP 2854 36114069.7 362 621.5 THA 179.51 EL1 3161.7 EL2 519.1 ALF 176.36
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I. 1964)

LAUNCH DATE NOV 17 1964 FLIGHT TIM( 394.0D ARRIVAL DATE DEC 16 1965

HELIOCENTRIC CONIC

RL 147.$9 LAL .00 LO_ 54.68 VL

RP 207.73 LAP -1.85 LOP 315.46 VP ZS.979 GAP -lZ.ZT AZF 90.30 TAL 332.ZS TAp 233.04 RCA 144.66

RC 320.555 GL 15.78 GP -.79 ZAL 131.2t ZAP 34.14 ETS 177.90 ZA( 55.24 ETE 179.11 ZAC 84.73

PLANETOCENTRIC CONIC

C3 15.589 VML 5.948 DLA 11.36 RAL 193.54 RAO 8567.6 VEL 11.704 PTH Z.DG VHp 5.Z14 DPA 4.67

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 19 1 17 2516.91 -25.57 61.57 5A.Z8 102.80 19 43 14 1916.9

90.00 9 57 54 4440.19 7.71 185.46 49.98 62.67 1| 11 54 3840.2

100.00 20 Z8 21 2136.10 -26.67 40.65 55.99 104.01 21 5 38 1636.1

100.00 11 15 31 4198.E4 8.71 166.H 49.45 61.29 12 23 27 3596.2

110.00 11 49 34 1981.98 -19.58 Z0.39 53.04 107.96 21 ZZ 36 1382.0

110.00 12 6 48 4023.12 11.32 151.29 47.88 57.53 13 15 51 3413.1

DIFFERENTIAL C_RRECTION$ M|D-COURSE EXI[CUTIOI ACCURACY

TDE-l.0215 TRA S.5423 TC-12.9995 BAU 2.7101 SGT14189.5 SGR 636.9 963 761.3

ROE .$8E1RRA .1165 RC3 .3315 FAU .12761 RRT -.Z035 2RF -.1425 RTF .9889

FOE-1.1701FRA 4.4215 FCS-T.0981B_P 50002 S6814203.6 R23 ,0417 R13 -.9669

BIDE 1.o904 lIRA 8.5434 BC313.0036 FSP 2721 SG114190.1SG2 813.8 THA 179.48

DISTANCE 888.835 EARTH TO MARS

33.046 ;AL -5.16 AZL 68.13 HCA 260.78 SMA 188.84 ECC .23395 INC 1.8898 V1 30.128

APO Z33.02 VZ Z6.$75

ETC 157.18 CLP 34.13

RAP 170.75 ECC 1.2566

INJ 2 LAT INJ 2 LONG

-23.58 53.47

3.99 178.76

-24.48 32.51

4.81 160.37

-26.84 12.27

6.95 145.91

ORBIT DETERMINATION ACCURACY

ST 3275.8 SIR 556.9 SS 1217.9

CRT -.3694 CRS .6134 CST -.9602

LSA 3487.5 NSA 601.2 SSA 21.5

EL1 3282,4 EL2 516.5 ALF 176.32

LAUNCH DATE NOV 17 1954 FLIGHT TIME 396.00 ARRIVAL DATE DEC 18 1965

HELIOCENTRIC CONIC DISTANCE $73.080 EARTH TO MARS

RL 147.89 LAL .00 LCL 54.68 VL 33.051 GAL -5.34 AZL 68.13 HCA 262.04 S44A 188.95 ECC .25554 INC 1.8659 VI 50.128

RP 207.60 LAP -1.85 LOP 316.72 VP 24.004 GAP -12.41 AZP 90.26 TAL 331.40 TAp 233.44 RCA 144.44 APO 233.46 V2 26.388

RC 321.415 GL 15.466P -.77 ZAL 132.38 ZAP 33.52 ETS ITT.R8 Z/U[ 54.32 ETE 179.12 ZAC 84.88 ETC 257.12 CLP 33.51

PLAN[TOCENTRIC CGNIC

CS 16.125 VHL 4.016 DLA 10.63 RAL 194.47 RAID 6561.6 VEL 11.726 PTH 2.07 VHP 5.317 DpA 4.62 RAP 171.34 ECC 1.2654

LNCH AZNTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 11 3 2500.21 -25.32 60.41 55.49 103.12 19 52 43 1900.2 -23.26 52.$5

90.00 9 55 34 4472.23 8.71 187.29 51.36 62.95 11 10 6 3872.2 5.01 180.56

1OO.00 10 37 41 2220.78 -26.41 32.56 55.19 104.53 21 14 42 1620.8 -24.16 31.49

100.00 11 11 37 4226.69 9.71 168.72 50.83 81.59 12 22 4 3626.9 5.84 162.07

110.00 91 37 57 1269.83 -Z9.32 19.52 54.22 106.41 22 30 46 1369.6 -96.53 11.45

110.00 19 7 50 4050.21 12.33 153.80 49.27 57.86 13 15 21 3450.8 7.99 147.38

DIFFERENTIAL C.CRRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.1394 TRA G.6101 TC-12.7141BAU 2.7418 MET|4306.0 $GR 640.6 8¢,3 721.7 ST 3396.3 SIR 562.0 ss 1211.6

ROE .3923 RflA .1133 tiC3 .3293 FAU .12052 RRT -.2|64 _ -.2564 2TF .9683 CRT -.4013 CRS .6333 CST -.9698

FOE-1.2900 FRA 4.3223 FC3-6.4707 BliP 50483 I_1114320o3 R23 .0432 RI3 -.9663 LSA 3600.8 NSA 595.4 SSA 21.1

BIDE 1.2051BAA 6.6115 |C312.7|64 Flip 2593 66114306.6 _ 625.4 THA 179.44 EL1 3403.R ELI 513.6 ALF 176.11

LAUNCH DATE NOV IT 1884 FLIGHT TIME 596.00 ARRIVAL DATE DEC ZO 1965

HELIOCENTRIC r._lC

RL 14T.89 LAL .00

RP ROT.48 LAP -1.85

RC SRt.ESS GL 15.17

PLANETOCENTRIC CONIC

C3 16.SQT VNL 4.086 DLA

LMCH AZNTM LNCH TIME L-I TIME INJ LAT

90.00 19 20 40 2484.18 -25.07

90.00 9 53 19 4504.25 9.69

100.00 20 46 54 2908.03 -26.16

100.00 11 g 47 4257.59 10.70

110.O0 22 S 14 1957.75 -29.06

110.O0 12 8 55 4078.62 13.33

DIFFERENTIAL C_RRECTION8

TOE-1.9916 TRA 7.0886 TC-12.4237 BAU 2.7742

ROE .4019 RRA .1099 RC3 .3264 FAU .11351

FDE-I.3068 FRA 4.2211 FC3-5.9858 BSP 50934

BOE 1.3144 BRA 7.0875 BC312.4260 FSAP 246?

DISTANCE 877.318 EARTH TO MARS

LOt. 54.68 VL 33.059 GAL -5.53 AZL 08.14 HCA 263.30 SMA 189.06 ECC .23720 INC 1.8S21 VI S0.125

LOP 317.98 VP 24.028 GAP -12.55 AZP 90.22 TAL 330.52 TAp 253.82 RCA 144.21 APO 235.91 V2 26.402

GP -.76 2AL 133.55 EAR 32.92 (75 177.68 ZAE 53.41ETE 179.13 ZAC 85.03 ETC 257.05 CLP 32.91

9.89 RAL 195.39 RAD 8587.7 VEL 11.751 PTH 2.07 VHP 5.412 OpA 4.36 RAP 171.95 ECC 1.2746

|NJ LONG INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

59.30 56.73 103.62 20 2 4 1884.1 -22.94 51.88

189.12 52.76 63.26 11 8 23 3904.5 8.03 182.36

38.54 56.42 105.01 21 23 40 t606.0 -23.84 $0.51

170.46 52.24 61.92 12 20 44 3657.6 6.85 163.77

18.69 55.42 108.84 22 38 52 1357.7 -28.92 10.67

155.53 50.69 56.23 13 14 54 3478.8 9.03 148.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14420.7 SGR 644.1 SG3 683.6 ST 3518.3 SR 557.0 SS 1203.7

RRT -.2294 RflF -.2706 RTF .9877 CRT -.4311 CRS .6591 CST -.9649

_e214435.1 R23 -.0446 RI3 -.9677 LSA 3715.6 MSA 585.9 SSA 20.7

SG114421.5 SG2 626.9 THA 179.41 EL1 3527.0 EL2 510.4 ALF 175.94

LAUNCH DATE NOV 17 1964 FLIGHT TIN( 400.00 ARRIVAL DATE DEC 22 1965

HELIOCENTRIC CCklIC

RL 147.89 LAL .00

RP 207.36 LAP -1.85

RC 325.141GL 14.86

PLAN(TOCENTRIC CONIC

C3 17.$07 VHL 4.160

LNCH AZ1MTN LNCH TIN(

90.00 19 30 11

90.00 9 51 9

100.00 20 56 0

100.00 11 8 0

110.00 99 14 97

110.00 19 6 3

DIFFERENTIAL C(]RRECTION8

TOE-1.3955 TRA 7.3711 TC-12.1251 BAt) 2.6065

ROE .4140 RRA .1061 2C3 .3231 FAU .|0672

FDE-1.SI81 FRA 4.11(18 FC3-5.3360 08P 51330

BDE 1.4450 BRA 7.3718 3C312.1294 FSff 2346

DISTANCE 881.551 EARTH TO MARS

LOL 54.68 VL 33.065 GAL -5.72 AZL 88.14 HCA 264.56 Sl4A 189.17 ECC .23894 INC 1.8582 vl 30.120

LOP 319.24 VP 24.051 GAP -12,69 AZP 90.16 TAL 329.63 TAp 234.19 RCA 143.97 APO 934.$7 V2 26.416

GAP -.74 ZAL 134.71 ZAP 32.33 ET6 177.84 ZAE 52.52 ETE 179.13 ZAC 85.18 ETC 256.99 CLP 32.32

OLA 9.17 RAL 191.31 RAO 8567.7 V[L 11.777 PTH 2.08 VHp 5.508 DpA 4.10 RAP 172.56 ECC 1.2848

L-I TINS INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIN( FO CST TIM INJ 2 LAT INJ 2 LONG

9468.65 -24.61 52.24 57.98 104.10 20 11 19 1868.6 -22.$3 50.25

4536.27 10.67 190.97 54.20 63.61 11 8 45 3936.3 7.04 184.17

2191.85 -25.90 57.56 57.67 105.46 11 32 32 1591.8 -23.55 29.57

4288.30 11.67 172.21 55.68 62.29 12 19 29 3688.3 7.87 165.49

1946.36 -2R.61 17.90 56.64 109.25 22 46 53 1346.4 -25.91 9.92

4106.55 14.32 156.86 52.14 58.63 13 14 29 3508.6 10.07 150.37

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714531.3 _ 947.5 SG3 646.6 ST 5639.9 SR 571.9 SS 1192.8

RRT -._.42t RRF -.2645 RTF .9869 CRT -.4579 CRS .5694 CST -.9667

SG1114545.T 223 .0485 R13 -.9870 LSA 3899.3 NSA 578.8 SSA 20.3

S6114531.2 SG2 828.2 THA 179.38 EL1 3649.5 EL2 507.1 ALF 175.80
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 17 1964 FLIGHT TIME 402.00 ARRIVAL DATE DEC 24 1965

HELIOCENTRIC CONIC

RL 147.99 LAL .00

RP 207.26 LAP -1.95

RC 323.990 GL 14.55

PLANETOCENTRIC CONIC

C3 17.9§6 VHL 4.238

LNCH AZMTH LNCH TIME

90.00 19 39 33

90.00 9 49 $

IO0.00 21 4 59

100.00 11 8 18

110.00 22 22 34

110.00 12 § 13

DIFFERENTIAL CORRECTION8

TOE-1.5137 TRA 7.6623 TC-11.8249 BAU 2.8400

ROE .4254 RRA .1020 RC3 .3193 FAU .10018

FOE-I.32G3 FRA 4.0098 FC3-4.8288 BSP 51800

BOE 1.5723 BRA 7.6630 BC311.8292 FSP 2228

OI$TANCE 885.777 EARTH TO MARS

LOt. 54.68 VL 33.071 GAL -5.92 AZL 88.15 HCA 265.82 SHA 189.29 ECC .24075 INC 1.8543 vl 30.126

LOP 320.50 VP 24.073 GAP -12.84 AZP 90.14 TAL 328.72 TAp 234.54 RCA 143.72 APO 234.86 V2 26.426

GP -.73 ZAL 135.67 ZkP 31.76 ETS 177.92 ZAE 51.65 (T( 179.14 ZAC 85.34 (TC 256.92 CLP 31.75

DLA 8.44 RAL 197.22 RAO 6567.7 VEL 11.804 PTH 2.09 VHP 5.606 OpA 3.83 RAP 173.21 ECC 1.2955

L-I TIN( INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIN IMJ 2 LAT INJ 2 LONG

2453.78 -24.58 57.22 59.28 104.55 20 20 27 1853.8 -22.32 49.27

4568.27 11.63 192.83 55.67 64.00 11 5 11 3968.3 8.04 185.99

2178.23 -25.65 36.63 56.93 105.90 21 41 17 1578.2 -23.23 26.67

4319.05 12.64 173.99 55.15 62.69 12 18 17 3719.1 8.88 167.21

1935.46 -28.56 17.15 57.88 109.63 22 54 49 1335.5 -25.62 9.21

4134.59 1_.31 158.46 53.61 59.06 13 14 7 3534.6 11.10 151.89

HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT14839.7 S_ 850.7 863 615.0 ST 3761.8 SR 576.7 $6 1180.0

_RT -.2549 RRF -.2987 RTF .9961 CRT -.4831 CRS .6859 CST -.9663

S_14854.1 R23 .0485 RI3 -.9862 LSA 3943.2 MSA 571.4 SSA 20.0

SG114940.6 862 629,2 THA 179.35 EL1 3772,3 EL2 503.5 ALF 175.69

LAUNCH DATE NOV 17 1964 FLIGHT TIME 404.00 ARRIVAL DATE DEC 26 1965

HELIOCENTRIC C_NIC DISTANCE 889.995 EARTH TO MARS

RL 147.89 LAL .00 LOL 54.66 VL 33.078 GAL -6.12 AZL 88.15 HCA 267.08 SMA 189.40 ECC .24264 INC $.8505 VI 30.128

RP 207.18 LAP -1.85 LOP 321.77 VP 24.094 GAP -12.99 AZP 90.09 TAL 327.80 TAP 234.88 RCA 143.44 APO

RC 324.833 GL 14.24 GP -.71 ZAL 137.02 ZAP 31.21 ET$ 177.79 2/14£ 50.79 ET( 179.15 ZAC 85.50 ETC

PLANI[TOCENTRIC r-.(:lqllC

C3 18.652 VHL 4.319 DLA 7.72 flAL $99.13 RAD 8567.8 VEL 11.834 pTH 2.$0 VHp 5.707 DpA 3.55 RAP 173.87

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 48 49 2439.53 -24.32 56.25 60.55 104.98 20 29 28

90.00 9 47 1 4600.26 12.58 194.70 57.16 64.42 11 3 42

100.00 21 13 52 2163.19 -25.41 33.74 60.21 106.30 21 49 57

100.00 11 4 39 4349.83 13.60 175.77 56.65 63.12 12 17 9

110.00 22 30 35 1925.08 -28.32 16.44 59.14 109.99 23 2 41

110.00 12 4 25 4162.71 18.29 160.05 55.13 59.52 13 13 47

DIFFERENTIAL CA_flECTION9 MID-COURSE EXECUTION ACCURACY

TOE-1,8447 TRA 7.9620 TC-11.3221BAU 2.8742 SG714743.7 9GR 633.8 863 576.6

ROE .4372 RRA .0975 RC3 .3150 FAu .09393 RflT -.2678 RRF -.3130 RTF .9852

F0(-1.3308 FRA 3.9002 FC3-4.3353 O_P 52186 _ell14TSO.2 R23 .0506 fl13 -.9853

8DE 1.7018 BRA 7.9629 BC311.3263 FSP 2108 S6114748.7 SG2 629.9 THA 179.32

PO CST TIH INJ 2 LAT

1839.5 -22.02

4000.3 9.03

1585.2 -22.93

3749.8 9.89

1325.1 -25.34

3562.7 12.12

235.36 V2 26.439

256.86 CLP 31.20

(CC 1.3070

[NJ 2 LONG

48.33

167.82

27.62

166.95

6.53

153.42

ORBIT DETERMINATION ACCURACY

ST 3882.8 SR 581.4 SS 1165.1

CRT -.5082 CR5 .7014 CST -.9695

LSA 4056.2 MSA 564.6 98A 19.6

EL1 3894.2 EL2 499.9 ALF 175.59

LAUNCH DATE NOV 17 1904 FLIGHT TIME 406.00 ARRIVAL DATE DEC 28 1965

HELIOCENTRIC CONIC DISTANCE 994.204 EARTH TO MARS

RL 147.69 LAL .OO LOt. 54.66 VL 33.064 GAL -6.33 AZL 88.15 HCA 268.55 SMA 189.52 ECC .24460 INC 1.8466 Vl 30.128

RP 207.08 LAP -1.85 LOP 323.05 VP 24.115 GAP -13.14 AZP 90.05 TAL 326.86 TAp 235.21 RCA 143.16 APO 235.87 V2 26.449

RC 325.871GL 13.92 GP -.70 ZAL 136.16 ZAP 30.67 ETS 177.77 ZAE 49.94 ETE 179.16 ZAC 85.67 ETC 256.79 CLP 30.66

PLAN(TOCENTRIC CONIC

C3 19.391VHL 4.404 OLA 7.00 RAL 199.03 RAD 8567.8 VEL 11.865 PTH 2.10 VHp 5.809 DpA 5,26 RAP 174.53 ECC 1.3191

LNCH AZMTH LNCH TIME L-I TIME $NJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 57 56 2425.69 -24.07 55.33 61,85 105.38 20 38 22 1625.9 -21.73 47.44

90.00 9 45 4 4632.23 13.51 196.59 58.6g 64.88 11 2 16 4032.2 10.01 189.65

100.00 21 22 36 2152.73 -25.17 34.89 61.51 106.69 21 58 30 1552.7 -22.64 27.00

100.00 11 3 4 4380.63 14.34 177.58 39.18 63.59 12 16 4 3780.6 10.87 170.70

110.00 22 38 32 1915.20 -28.09 $3.76 60.41 !10.33 23 10 27 1315.2 -25.07 7.90

110.00 12 3 59 4190.92 17.26 161.66 56.67 60.02 13 13 30 3590.9 13.14 154.97

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE-1.7788 TRA 8.2709 TC-11.2156 BAU 2.9086 SG714948.4 SGR 636.8 SG3 543.3 9T 4003.0 9R 585.9 66 1147.7

ROE .4494 RRA .0927 RC3 .3103 FAU .08769 RRT -.2605 RRF -.3273 RTF .9843 CRT -.5275 CRS .7160 CST -.9705

F0[-1.3313 FRA 3.7677 FC3-S.9152 BSP 32559 S_14882.9 R23 .0529 R13 -.9843 LSA 4168.1MSA 558.0 SSA 19.3

BOE 1.6347 BRA 8.2711 BC311.2199 FSP 1993 $6114849.5 SG2 630.4 THA 179.29 EL1 4015.1 EL2 496.3 ALF 175.52

LAUNCH OATE NOV 17 1964 FLIGHT TIME 408.00 ARRIVAL DATE DEC 30 1965

HELIOCENTRIC C_IC

RL 147.89 LAL .00

RP 207.00 LAP -1.84

RC 326.503 GL 13.61

PLANETOCENTRIC CONIC

C3 20.179 VHL 4.492

LNCH AZ14TH LNCH TIM(

90.00 20 6 57

90.00 9 43 10

100.00 21 31 17

100.00 11 I 31

110.00 22 46 22

110.00 12 2 55

DIFFERENTIAL C_RRECTION8

TOE-1.9166 TRA 8.3884 TC-10.9110 BAU 2.9446

ROE .4620 RRA .0874 RCS .303_ FAU .08177

FOE-1.3292 FflA 3.8722 FC3-3.3082 BSP 52882

BDE 1.9716 8RA 6.3869 6C310.9153 FSP 1883

DISTANCE 898.404 EARTH TO MARS

LOL 54.68 VL 33.090 GAL -6.55 AZt. 88.16 HCA 269.61 SMA 189.63 ECC .24666 1NC 1.8428 vl 30.128

LOP 324.30 VP 24.134 GAP -13.30 AZlP 90.01 TAL 323.91 TAp 235.52 RCA 142.86 APO 236.41 V2 26.459

-.69 ZAL 139.30 ZAP 30.14 ET8 177.75 ZA( 49.11 ETE 179.17 ZAC 85.84 ETC 256.73 CLp 30.14

OLA 6.30 RAL 199.92 RAO 6387,8 V(L 11.898 PTH 2.11VHP 3.913 OPA 2.97 RAp 175.21ECC 1.3321

L-I T|M( SNJ LAT |MJ LONG |NJ RT ASC |NJ AZMTH |NJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

2412.83 -23.83 34.43 63.17 $05.76 20 47 10 1812.9 -21.44 46.59

4664.19 14.45 198.49 60.23 65.37 11 0 55 4064.2 10.98 191.50

2140.84 -24.93 34.09 62.82 107.03 22 6 58 1540.8 -22.36 26.23

4411.43 15.46 179.40 39.73 64.09 12 15 3 3811.4 11.85 172.46

1905.64 -27.87 13.12 61.70 110.65 23 18 8 1305.8 -24.80 7.29

4219.20 18.21 163.30 38.24 60.36 13 13 15 3619.2 14.15 156.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14948.0 SGR 639.7 SG3 511.2 ST 4121.8 SR 590.3 66 1126.7

RRT -.2934 RRF -.3420 RTF .9831 CRT -.5474 CR8 .7301 CST -.9713

S6814983.§ R23 .0553 R13 -.9831 LSA 4278.7 MSA 551.6 6SA 18.9

96114950.2 SG2 630.6 THA 179.26 ELI 4134.6 EL2 492.5 ALF 175.45
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH CATE NOV 17 1964 FLIGHT TIME 410.00 ARRIVAL DATE JAN 1 1966

HELIOCENTRIC CONIC DISTANCE 902.593 EARTH TO MARS

RL 147.89 LAL .OD LC_ 54.68 VL 53.097 GAL -6.77 AZL 88.16 HCA 270.88 SMA 189.75 ECC .24880 INC 1.8390 vl 30.128

RP 206.93 LAP -1.84 LOP 325.56 VP 24.152 GAP -15.45 AZP 89.97 TAL 324.94 TAp 235.82 RCA 142.54 APO 236.96 V2 26.467

RC 327.330 GL 13.30 GP -.66 ZAL 140.43 ZAp _:_J.63 ETS 177.73 ZAE 48.30 ETE 179.18 ZAC 86.01ETC 256.66 CLP 29.63

PLANETOCENTRIC CO_IC

CS 21.018 VHL 4.585 DLA 5.59 RAL 200.81RAD 6567.9 VEL 11.933 pTH 2.12 VHp 6.019 DpA 2.67

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT ]NJ LONG INJ RT ASC [NJ AZMTH ]NJ TIME PO CST TIM

90.00 20 15 50 2400.42 -23.60 53.61 64.51 106.1Z 20 55 51 1800.4

90.00 9 41 21 4696.12 15.32 200.40 61.84 65.89 10 59 37 4096.1

100.00 21 39 50 2129.53 -24.70 53.32 64.15 107.39 22 15 19 1529.5

100.00 11 O S 4442.25 16.37 181.23 61.34 64.63 12 14 5 3842.2

110.00 22 54 8 1896.99 -27.68 14.53 63.01 110.94 23 25 45 1297.0

110.00 12 2 14 4247.54 19.15 164.96 59.85 61.13 13 13 1 3647.5

RAp 175.91ECC 1.3459

INJ 2 LAT INJ 2 LONG

-21.17 45.78

11.94 193.36

-22.09 25.50

12.82 174.24

-24.56 6.73

15.15 158.13

DIFFERENTIAL CORRECTIONS

TOE-2.0568 TRA 9.9122 TC-10.6039 BAU 2.9808

ROE .4751RRA .0818 RC3 .3000 FAU .07602

F0(-1.3227 FRA 3.5541 FC3-3.1311BSP 53210

BOE 2.1108 BRA 6.9126 8C310.6081FSP 1775

MID-COURSE ExECuTION ACCURACY

86715046.1 SGR 662.4 SG3 480.2

RRT -.3082 RRF -.3566 RTF .9818

SG815060.7 R23 .0583 R13 -.9819

8G115047.5 SG2 630.5 THA 179.23

LAUNCH DATE NOV 17 1964 FLIGHT TIVE 412.00

ORBIT DETERMINATION ACCURACY

ST 4238.4 SR 594.6 SS 1107.2

CRT -.5655 CRS .7433 CST -.9718

LSA 4386.9 MSA 545.7 SSA 18.6

ELI 4251.9 EL2 488.8 ALF 175.40

ARRIVAL DATE JAN 3 1966

HELIOCENTRIC CONIC DISTANCE 906.770

RL 147.89 LAL .00 LOt. 54.68 VL 33.104 GAL -7.00 AZL 88.16 HCA 272.14 SMA 189.87 ECC .25103

RP 206.86 LAP -1.83 LOP 326.83 VP 24.169 GAP -13.62 AZP 89.93 TAL 323.96 TAp 288.10 RCA 142.21

RC $28.152 GL 12.99 GP -.67 ZAL 141.54 ZAp 29.14 ETS 177.70 ZAE 47.50 ETE 179.18 ZAC 86.18

PLANETOCENTRIC CONIC

C3 21.912 VHL 4.681 DLA 4.90 RAL 201.68 RAO 6567.9 VEL

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 20 24 37 2388.59 -23.38 52.81

90.00 9 39 35 4728.03 16.Z0 202.33

100.00 21 48 16 2118.79 -24.48 32.60

100.00 10 58 37 4473.06 17.26 183.09

110.00 23 1 47 1888.67 -27.45 13.96

110.00 12 1 34 4275.95 20.07 166.68

DIFFERENTIAL CORRECTION8

T08-2.1995 TRA 9.2464 TC-10.2999 BAU 3.0185

ROE .4885 RRA .0757 RCS .2944 FAU .07045

F0[-1.3126 FRA 3.4332 FC3-2.7884 BSP 53495

BOE 2.2531 BRA 9.2467 BC310.3041FSP 1669

11.970 PTH 2.13 VHp 6.128 DpA 2.36

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

65.87 106.45 21 4 25 1788.6

63.46 66.45 10 58 23 4128.0

65.50 107.71 22 23 35 1518.8

62.97 65.21 12 13 10 3873.1

64.33 111.22 23 33 16 1288.7

61.48 61.73 13 12 50 3675.9

MID-COURSE EXECUTION ACCURACY

SG715141.3 SGR 665.0 SG3 450.3

RRT -.3189 RRF -.3713 RTF .9804

9G815155.9 R23 .0613 R13 -.9804

S6115142.8 SG2 680.2 THA 179.20

EARTH TO MARS

INC 1.8351 V1 30.128

Apo 237.53 V2 26.474

ETC 256.60 CLP 29.13

RAP 176.62 ECC 1.3606

INJ 2 LAT INJ 2 LONG

-20.90 45.02

12.88 195.23

-21.83 24.81

13.77 176.03

-24.32 6.20

16.14 159.73

(_BIT DETERMINATION ACCURACY

ST 4352.5 SR 598.7 S8 1083.5

CRT -.5822 CRS .7558 CST -.9722

LSA 4492.7 MSA 539.8 SSA 18.3

ELI 4366.6 EL2 485.2 ALF 175.36

LAUNCH OATE NOV 17 1964 FLIGHT TIME 414.00 ARRIVAL DATE JAN 5 1956

HELIOCENTRIC CONIC DISTANCE 910.955

RL 147.89 LAL .DO LOt. 54,68 VL 33.110 GAL -7.23 AZL 88.17 HCA 273.41 8MA

RP 206.61 LAp -1.83 LOP 328.10 Vp 24.185 GAP -15.79 AZP 89.89 TAL 322.g6 TAp

RC 328.970 GL 12.66 GP -.65 ZAL 142.65 ZAP 28.66 ET5 177.68 ZAE 46.71ETE

PLANETOCENTRIC CONIC

CS 22.865 VHL 4.782 DLA 4.21RAL 202.55 RAD 6567.9 V(L 12.010 PTH 2.14 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 20 33 16 2877.35 -23.16

90.O0 9 57 52 4759.90 17.06

100.00 21 58 $5 2108.62 -24.27

100.00 10 57 14 4503.87 18.13

110.00 23 9 22 1880.87 -27.26

110.00 12 0 57 4304.39 20.98

DIFFERENTIAL CORRECTIONS

TDE-2.S459 TRA 9.5902 TC3-9.9958 8AU 3.0568

ROE .5024 RRA .0692 RC3 .2888 FAU .06505

FOE-1.2999 FRA 3.30g1 FCS-2.4631 8SP 587§7

BDE 2.3991 ERA 9.5905 8CS10.0000 FSP 1566

EARTH TO MARS

189.99 ECC .25336 INC 1.8313 vl 30.128

236.37 RCA 141.85 Apo 238.12 V2 26.480

179.19 ZAC 86.36 ETC 256.54 CLP 28.65

6.259 DpA 2.04 RAp 177.34 ECC 1.$765

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

82.06 67.24 106.77 21 12 54 1777.4 -20.64 44.$0

204.28 65.11 67.05 10 57 12 4159.9 13.80 197.12

31.92 68.86 108.01 22 31 44 1506.6 -21.58 24.15

184.96 64.63 65.82 12 12 18 3903.9 14.71 177.84

13.44 65.67 111.47 23 40 42 1289.9 -24.09 5.70

168.55 63.15 62.37 13 12 41 3704.4 17.12 161.36

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

8GT15238.2 9GR 667.4 8G3 421.3 ST 4464.6 SR 602.6 88 1058.2

RRT -.3317 RRF -.3862 RTF .9787 CRT -.5979 CRS .7680 CST -.9723

8G815247.8 R23 .0647 R15 -.9788 LSA 4596.7 MSA 554.2 SSA 18.0

$Gl1§254.8 SGZ 629.6 THA 179.17 ELI 4479.3 EL2 481.4 ALF 175.33

LAUNCH DATE NOV 17 1964 FLIGHT TIME 416.00 ARRIVAL DATE JAN 7 1966

HELIOCENTRIC CONIC DISTANCE 915.085 EARTH TO MARS

RL 147.89 LAL .00 LOL 54.68 VL 33.117 GAL -7.48 AZL 98.17 HCA 274.68 SMA 190.11 ECC .25579 INC 1.8274 vl 30.128

RP 206.77 LAp -1.82 LOP 329.37 VP 24.200 GAP -15.96 AZP 89.85 TAL 321.98 TAp 236.63 RCA 141.48 Apo 238.74 v2 26.486

RC 329.784 GL 12.37 GP -.64 ZAL 143.75 ZAp 28.19 ETS 177.65 ZAE 45.93 ETE 179.19 ZAC 86.54 ETC 256.48 CLP 28.18

PLANETOCENTRIC CONIC

C3 23.879 VHL 4,887 DLA 3.53 RAL 203,42 RAD 6868,0 VEL 12.052 PTH 2.15 VHp 6.352 DpA 1.72 RAp 178.0T ECC 1.3930

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ZNJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

51.56 68.63 107.06 21 21 16 1766.7 -20.39 43.61

206.25 66.80 67.68 10 86 4 4191.7 14.71 199.01

31.26 68.24 108.29 22 39 48 1499.0 -21.34 23.54

186.86 66.31 66.46 12 11 29 3934.7 15.63 179.66

12.95 67.03 111.71 23 48 4 1273.6 -23.88 5.24

170.09 64.86 63.05 15 12 34 3732.9 18.08 163.00

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT15322.7 8GR 669.8 863 393.4 ST 4574.0 SR 606.3 8s 1030.7

RRT -.3445 RRF -.4014 RTF .9768 CRT -.6125 CRS .7797 CST -.9723

8G815337.S R23 .0884 R13 -.9769 LSA 4698.1MSA 528.6 SSA 17.7

S6115324.4 SG2 628.7 THA 179.14 ELI 4589.2 EL2 477.7 ALF 175.31

90.00 20 41 49 2366.71 -22.95

90.00 9 36 12 4791.74 17.89

100.00 22 4 49 2099.02 -24.07

100.00 10 55 54 4534.67 18.98

110.00 23 16 50 1873.58 -27.08

110.00 12 0 22 4332.87 21.87

DIFFERENTIAL CCRRECTION$

TDE-2.4960 TRA 9.9421 TC3-9.6869 9AU 3.0970

ROE .5167 RRA .0822 tiC3 .2825 FAU .05983

F9E-1.2838 FRA 3.1818 FC3-2.1690 BSP 53970

BDE 2.5489 BRA 9.9423 BC3 9.7010 FSP 1465
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19641

LAUNCH DATE NOV 17 1964 FLIGHT TIME 418.00 ARRIVAL DATE JAN 9 1966

HELIOCENTRIC CONIC

RL 147.89 LAL .00

RP 208.73 LAP -1.81

RC 330.595 GL 12,07

PLANETOC(NTRIC CONIC

C3 24.960 VML 4.998

LNCH AZMTM LNCH TIME

90.00 20 SO 15

90.00 9 34 38

100.00 22 12 86

100.00 10 54 37

110.00 23 24 14

110.00 11 59 48

DIFFER(NT|AL CORRECTIONS

TOE-2.8488 TRA10.3047 TC3-9.4003 BAU 3.1381

ROE .5314 RflA .0548 RC3 .2763 FAU .05478

F08-1.2845 FRA 3.0517 FC301.8992 0$P 54181

BOE 2.7015 BRAlO.3048 BC$ 9.4043 FSP 1367

DISTANCE 919.221 EARTH TO MARS

LOL 54.88 VL 33.124 GAL -7.72 AZL 88.18 HCA 275.95 SMA 190.23 ECC .25832 INC 1.8235 vt 30.128

LOP 330.63 VP 24.214 GAp -14.14 AZP 89.81 TAL 320.92 TAP 236.87 RCA 141.09 APO 239.37 V2 26.490

GP -.63 ZAL 144.84 ZAP 27.73 (TS 177.83 ZA[ 45.17 ET[ 179.20 ZAC 86.73 ETC 256.42 CLP 27.73

DLA 2.86 RAL 204.27 RAD 8868.0 V(L 12.097 PTH 2.17 VHP 6.468 DPA 1.39 RAp 178.81 ECC 1.4108

L-I TIN( INJ LAT INJ L(_iG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

238G.65 -22.74 50.69 70.04 107.34 21 29 32 1756.6 -20.16 42.97

4823,54 18.70 208.23 68.51 68.34 10 55 0 4223.5 15.60 200.93

2089.98 -23.87 30.68 69.64 108.54 22 47 46 1490.0 -21.12 22.96

4565.44 19.80 168.77 68.03 67.14 12 10 42 3965.4 16.53 181.50

1886.82 -28.90 12.50 68.40 111.93 23 55 21 1266.8 -23.69 4.81

4361.37 22.74 171.84 66.59 63.76 13 12 29 3761.4 19.03 164.67

HID-COURSE EXECUTI(_ ACCURACY ORBIT DETERMINATION ACCURACY

SGT13409.7 SGR 672.0 SG3 366.4 ST 4680.6 SR 609.8 SS 1001.4

RRT -.3573 RRF -.4166 RTF .9747 CRT -.6260 CRS .7910 CST -.9720

S6815424.4 R23 .0726 R13 -.9747 LSA 4796.7 HSA 523.3 SSA 17.4

S6113411.6 SG2 627.6 THA 179.11 ELI 4696.3 EL2 474.0 ALF 175.29

LAUNCH DATE NOV 17 1984 FLIGHT TIM( 420.00 ARRIVAL OAT( JAN 11 1966

HELIOCENTRIC CONIC

RL 147.89 LAL .00

RP 206.70 LAP -1.81

RC 331.405 _ 11.76

pLAN[TOCENTRZC CONIC

CS 26.110 VHL 5.110 DLA

LMCH AZ14TH LIMCH TIN( L'I TIH( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 20 $8 38 2347.|S -22,83 SO,OQ 71.46 107.60 21 37 42

90.00 9 33 3 4855.29 19,49 210.22 70.25 69.04 10 53 58

100.00 22 20 $7 2081.49 -23.69 80.12 71.05 108.79 22 55 38

100.00 10 33 22 4596.19 20.80 190,70 69.78 67.85 12 9 59

110.00 23 51 32 1880.58 -26.74 12,08 69.79 112.13 24 2 32

110.00 11 39 17 4389.89 23.59 173.62 68.36 64.51 13 12 26

DIFFERENTIAL CCRRECTION$ NIO-CoUflSE EXECUTION ACCURACY

TOE-2.809S TflA10.8783 TC3-9.1088 BAU 3.1810 86T1S494.Z $GR 674.1 SG3 340.3

ROlE .5466 RRA .0489 RC3 .2700 FAU .04982 RRT -.5701 RRF -.4321 RTF .9721

FOE-1.24£8 FNA 2.9|98 FC3-1.8§19 DSP 54333 SfiJ_15308.8 R23 .0772 R13 -.9722

BOE 2.8580 0RA10.8788 BC3 8.1128 FSP 1271 S6115498.2 $G2 628.2 THA 179.08

DISTANCE 923.339 EARTH TO MARS

LOt. 54.68 VL 33.131 GAL -7.98 AZL 88.18 HCA 277.22 SMA 190.36 ECC .26098 INC 1.8196 vl 30.128

L_ 531.90 VP 24.227 GAP -14.32 AZP 89.77 TAL 319.87 TAP 237.09 RCA 140.68 APO 240.03 V2 26.493

GAP -.62 ZAL 145.91 ZAP 27.29 (TS 177.61 zAE 44.42 ETE 179.20 ZAC 86.92 ETC 256.37 CLP 27.29

2.19 RAL 205.12 RAD 6568.1 VEL 12.144 PTH 2.18 VHP 6.586 DpA 1.05 RAp 179.57 ECC 1.4297

PC) CST TIM INJ 2 LAT INJ 2 LONG

1747.2 -19.93 42.36

4255.3 16.47 202.85

1481.5 -20.90 22.42

3996.2 17.42 183,36

1260.6 -23.50 4.42

3789.9 19.96 166.36

ORBIT DETERMINATION ACCUAACY

ST 4784.3 SR 613.1SS 970.4

CRT -.6386 CRS .8021CST -.9715

LSA 4892.7 HSA 518.0 SSA 17.1

EL1 4800.4 EL2 470.2 ALF 175.28

LAUNCH DATE NOV 17 1964 FLIGHT TIME 422.00 ARRIVAL DATE JAN 15 1966

HELIOCENTRIC CONIC

RL 147.69 LAL .O0

RP 206.98 LAP -I.80

RC 332.208 GL 11.46

PLANETOCENTR|C CONIC

C3 27.338 VHL 5.228

LNCH AZNTH LNCH TIME

90.00 21 8 48

90.00 9 31 33

100.00 22 28 51

100.00 10 32 11

110.00 23 38 45

110.00 11 58 47

DIFFERENT| AL CORRECTIONS

TOE-2.9649 TRAlt.0592 TC3-8.8211 BAU 3.2252

ROE .5621 flRA .0365 RC5 .2655 FAU .04§02

FOE-1.2171 FRA 2.7820 FC5-1.4257 BSP 54461

BOE 3.0177 9RAl1.0595 9CS 8.8230 FSP 1178

DISTANCE 927.440 EARTH TO MARS

LOL 34.68 VL 33.138 GAL -8.24 AZL 68.16 HCA 278.48 SMA 190.48 (CC .26371 INC 1.8157 vl 30.128

LOP 333.17 VP 24.239 GAP -14.31 AZP 89.73 TAL 318.81 TAp 237.30 RCA 140.25 APO 240.71 V2 26.495

GP -.81 ZAL 146.98 ZAP 26.88 ET8 177.38 2AE 43.68 ETE 179.21 ZAC 87.11 ETC 256.31 CLP 26.86

OLA 1.34 RAL 203.97 _AD 6388,1VEL 12.193 pTH 2.19 VHP 6.707 DpA .7! RAp 180.34 ECC 1.4499

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2538.23 -22.36 49.47 72.89 107.84 _1 45 46 1736.2 -19.72 41.80

4688.99 20.23 212.24 72.02 69.77 10 33 0 4287.0 17.31 204.80

2073.55 -23.31 29.39 72.48 109.01 23 3 25 1473.5 -20.70 21.92

4628.90 21.58 192.63 71.36 68.39 12 9 17 4026.9 18.28 185.23

1834.81 -26.60 11.70 71.19 112.31 24 9 39 1254.8 -23.33 4.06

4418.41 24.41 173.43 70.16 65.29 13 12 25 3818.4 20.87 166.07

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT13376.3 SGR 676.2 SG3 315.1 ST 4884.8 SR 616.2 SS 937.6

RRT -.3828 RRF -.4476 RTF .9692 CRT -.6504 CRS .8128 CST -.9799

S6813391.0 R23 .0822 R13 -.9692 LSA 4985.7 HSA 512.9 SSA 16.8

S6115378.3 SG2 624.6 THA 179.03 EL1 4901.4 ELI 466.5 ALF 175.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH 0ATE NOV 18 ;gs4 FLIGHT TIME 160.00 ARRIVAL DATE ApR 27 1965

HELIOCENTRIC CDI41C DISTANCE 425.198 EARTH TO MARS

RL 1A7.86 LAL .OO LOL 55.89 VL 35.295 GAL -5.S0 AZL 88.36 HCA 134.59 SMA 241.54 ECC .39779 INC 1.6350 VI 50.134

RP 244.88 LAp 1.16 LOP 190.30 Vp 23.137 GAP 23.43 AZP 91.15 TAL 340.56 TAp 115.15 RCA 145.45 APO 337.62 V2 22.418

RC 126.267 6L 9.76 GP .§8 ZAL 120.70 ZAp 173.71 ITS 173.41ZA( 154.98 ETE 358.81 ZAC 89.14 ETC 256.10 CLP 173.74

PLAN(TOCEMTRIC CONIC

C3 34.991 VHL 5.915 OLA 10.18 RAL 181.08 RAO 6568.4 VEL 12.504 PTH 2.26 VHP 10.556 DpA .13 RAp 184.A? (CC 1.5759

LMCM AZMTH

90.00

90.00

100.00

100.00

110.00

110,00

DIFFERENTIAL

TOE .9162 TRA-2.3091

ROE -.4734 RRA -.1810

FOE -.3975 FRA 1.3120

SO( 1.0313 BRA 2.3162

LAUNCH DATE NOV 18 1964

HELIOCENTRIC CCNIC

RL 147.85 LAL .00

RP 244.46 LAp 1.14

RC 130.354 GL 9.94

PLANETOCENTRIC CC_4qlC

C$ 35.273 VHL 5.768

LNCH AZNTH LNCH TIME

90.00 16 12 25

90.00 8 56 0

100.00 19 39 1

100.00 10 12 S

110.00 20 59 12

110.00 11 8 23

DIFFERENTIAL CCRRECTION8

TD[ .8963

ROE -.4352

FOE -.3931

BOE 1.0052

LNCH TIME L-[ TIN( INJ LAT

18 17 21 2673.63 -27.43

8 54 35 4675.33 14.74

lg 43 44 23g5.22 -28.79

10 10 53 A429.17 15.99

21 3 25 2145.83 -32.45

11 7 40 4251.31 19.27

C_RRECTIONS

TC3 .7588 BAU .3560

RCS -.0591FAU .06569

FC3-1.5759 BSP 873t

BC3 .7611FSP 570

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.68 56,01 97.33 19 1 54 2073.8 -26.15 64.25

199.15 49.77 65.55 10 12 30 4075.3 11.$2 192.15

51.97 55.79 98.42 20 23 39 1795.2 -27.32 43.47

180.45 49.17 64.40 11 24 42 3829.2 12.41 173.49

32.29 55.05 101.45 21 39 11 1545.8 -30.51 23.60

165.18 47.39 61.21 12 18 32 3651.3 15.28 158.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2599.4 S¢IR 496.9 SG3 208.8 ST 1119.4 SR 461.6 SS 540.1

RRT -.0502 RRF .0348 RTF -.8592 CRT -.7171 CflS -.5590 CST .9769

2648.5 R23 .0099 RI3 .8592 LSA 1281.7 MSA 337.9 SSA 30.2

9G1 2599.6 SG2 496.2 THA 179.43 ELI 1171.1 EL2 307.5 ALF 162.26

FLIGHT TIME 162.00 ARRIVAL DATE ApR 29 1965

DISTANCE 427.297 EARTH TO MARS

LOL 55.69 VL SS.156 GAL -5.31 AZL 88.37 HCA 135.50 SMA 238.19 ECC .38882 INC 1.6265 vl 30.134

LOP 191.20 VP 22.992 GAP 22.83 AZP 91.16 TAL 340.91 TAP 116.41 RCA 145.58 APO 330.81 V2 22.440

GP .60 ZAL 120.13 ZAP 173.23 ITS 173.59 ZAE 154.75 ETE 359.03 ZAC 89.26 ETC 256.08 CLP 173.26

OLA 10.57 RAL 180.64 RAG 6568.3 VEL 12.436 PTH 2.25 VHP 10.317 DpA -.03 RAp 184.86 ECC 1.5476

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2673.99 -27.45 72.69 54.78 97.33 18 56 59 2074.0 -26.13 64.26

4649.77 14.02 197.66 48.49 65.14 10 13 30 4049.8 10.55 190.66

2394.$6 -28.78 51.85 S4,57 98.44 20 18 56 1794.7 -27.32 43.44

4404.$2 1§.25 178.97 47.89 63.97 11 25 29 $804.3 11.63 172.06

2143.73 -32.40 32.14 55.85 101.54 21 $4 56 1543.7 -30.47 23.45

4228.02 18.50 163.62 48.10 60.73 12 18 51 3628.0 14.46 157.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TRA-2.2605 TC3 .8255 8AU .3681 _M;T 2647.4 $G4R 490.0 SG3 219.3 ST 1127.5 SR 455.2 SS 545.9

RRA -._755 RC3 -.0608 FAU .06553 RRT -.0§03 RflF .0645 RTF -.8640 CRT -.7135 CRS -.5490 CST .9754

FRA 1.5388 FC3-1.7049 BDP 8912 SColD 2692.4 R26 .0106 RI3 .8640 LSA 1289.1MSA 337.4 8SA 30.5

BRA 2.2871BC3 .8276 FSP 803 SGI ZS4T.5 SG2 489.4 THA 179.43 EL1 1176.9 EL2 305.5 ALF 162.73

LAUNCH DATE NOV 18 1964 FLIGHT TIME 164.00 ARRIVAL DATE MAY 1 1965

H(LIOCEHTNIC CONIC 01 STANCE 429.516 EARTH TO MARS

RL 147.85 LAL .DO LOL 55,69 VL 35.081GAL -5.13 AZL 88.38 HCA 136.41 SHA 235.08 ECC .38024 INC 1.6218 VI 30.134

RP 244.23 LAp 1.12 LOP 192.11 VP 22.853 GAP 22.24 AZP 91.17 TAL 341.27 TAp 117.67 RCA 145.70 Apo 324.47 v2 22.485

RC 132.477 GL 10.12 GP .63 ZAL 119.55 ZAP 172.74 ETS 173.75 ZAE 154.57 ETE 359.24 ZAC 89.37 ETC 256.06 CLP 172.77

PLANETOCENTRIC CONIC

CS 31.663 VHL S.627 DLA 10.97 RAL 180.18 RAD 6586.3 VEL 12.371PTH 2.23 VHp 10.083 DpA -.18 RAp 185.25 ECC 1.5211

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 7 19 2674.65 -27.43 72.74 53.56 97.30 18 $1 54 2074.7 -26.14 64.31

90.00 8 57 26 4624.12 13.26 196.11 47.22 64.76 10 14 30 4024.1 9.77 189.19

lO0.O0 19 34 lO 2394.59 -28.78 51.93 53.35 98.44 20 14 4 1794.6 -27.31 43.43

100.00 10 13 17 4379.41 14.50 177.50 46.61 65.57 11 26 16 3779.4 10.83 170.63

110.00 20 54 52 2142.07 -32.38 32.01 52.61 101.61 21 30 34 1542.1 -30.44 23.33

110.00 11 9 4 4204.70 17.72 162.46 44.82 60.28 12 19 9 3604.7 13.63 155.73

DIFFERENTIAL CORRECTIONS NI0-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6753 TRA-2.2516 TC3 .8964 8AU .3804 $GT 2695.5 SGR 482.9 963 230.3 ST 1134.1 8R 448.5 SS 551.1

ROE -.4375 RRA -.1663 RC3 -.0625 FAU .08746 RRT -.0501 RRF .0337 RTF -.8688 C_T -.7095 CRS -.5376 CST .9737

FOE -.3915 FflA 1.5659 FC3-1.8445 8SP 9089 SG8 2738.5 R23 .0112 RI3 .8687 LSA 1294.8 HSA 337.1 SSA 50.8

BDE .9766 8RA 2.2578 8C3 .6986 FSP 658 SG1 2595.? SG2 482.3 THA 179.47 ELI 1181.2 EL2 303.5 ALF 163.18

LAUNCH DATE NOV 18 1964 FLIGHT TIME 166.00 ARRIVAL DATE MAY 3 1965

HELIOCENTRIC C(SNIC DISTANCE 451.846 EARTH TO MARS

RL 147.85 LAL .00 LOL 55.69 VL $4.981 GAL -4.95 AZL 88.59 HCA 137.32 SMA 232.19 ECC .37202 INC 1.6148 vl 30.154

RP 243.99 LAp 1.09 LOP 193.02 VP 22.722 GAP 21.65 AZP 91.19 TAt. 341.63 TAp 118.95 RCA 145.81 APO 318.57 V2 22.A86

RC 134.631GL 10.30 GP .65 ZAL 118.94 ZAP 172.24 ITS 175.88 ZAE 154.43 ETE 359.45 ZAC 89.48 ETC 256.04 CLP 172.27

PLANETOCENTRIC CONIC

C3 30.155 VML 3.4910LA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME

90.00 18 2 5 2675.82 -27.44 72.82 52.33 97.26 18 46 41

90.00 8 38 55 4598.40 12.52 194.59 45.96 64.$9 10 15 31

100.00 19 29 10 2394.99 -28.79 51.96 52.12 98.43 20 9 5

100.00 10 14 29 4354.46 13;_4 176.04 45.35 63.19 11 27 4

110.00 20 50 25 2140.83 -$2.36 31.92 51.39 101.67 21 26 4

110.00 11 9 45 4181.38 16.93 t61.12 43.55 59.85 12 19 27

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .6559 TRA-2.2218 TCS .9710 BAU .$923 SGT 2742,7 SGR 475.6 SG3 241.8

ROE -.4204 RRA -.1554 RC3 -.0569 FAU .06947 RRT -.0495 RRF .0328 RTF -.8733

FDE -.3871 FRA 1.5927 FC3-1.9948 8SP 9275 SG_ 2783.8 fl23 .0120 RIS .8732

BDE .9318 SRA 2.22?5 BCS .9731 FSP 676 SG1 2742.8 SG2 475.0 THA 179.49

11.$7 RAL 179.70 RAD SS68.2 VEL 12.310 PTH 2.22 VHP g.855 OPA -.33 RAF 185.64 ECC 1.4962

PC) CST TIM |NJ 2 LAT INJ 2 LONG

2075.8 -26.15 64.39

39g8.4 8.98 187.71

1795.0 -27.32 43.46

3754.S 10.03 169.21

1540.8 -30.42 23.24

3591.4 12.80 154.44

ORBIT DETERMINATION ACCURACy

87 1139.3 9R 441.6 SS $55.8

CRT -.7052 CRS -.5253 CST .9718

LSA 129g.1 MSA 336.8 SSA 31.1

EL1 1184.2 EL2 501.3 ALF 163.62
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUttCH OATE MOV 18 1964

HELIOCENTR I C CONIC

RL 147.85 LAL .00

RP 243.75 LAP 1.07

RC 136.814 GL 10.48

PLANETOCENTR ! C CONIC

C3 26.737 VHL 5.361

LMCH AZNTH LNCH TIME

90.00 17 56 42

90.00 g 0 19

100.00 19 24 1

100.00 10 15 41

110.00 20 45 47

110.00 11 10 25

LOt.

LOP 193.83 VP 22.597 GAP 21.07 AZP 91.20 TAL 342.00 TAp 120.23 RCA 145.92 Apo 313.06 V2 22.510

GP .68 2AL 118.32 ZAP 171.74 ETS 173.g9 ZAE 154.34 ETE 35g.66 ZAC 89.60 ETC 256.02 CLP 171.76

DLA 11.78 RAL 179.21 RAD 8588.2 VEL 12.252 PTH 2.20 VHp 9.632 OpA -.48 RAp 186.02 (CC 1.4729

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2677.50 -27.46 72.94 51.11 97.20 18 41 20 2077.5 -26.18 64.51

4572.64 11.76 193.08 44.71 64.06 10 16 32 3972.6 8.18 186.24

2395.87 -28.79 52.02 50.90 98.40 20 3 57 1795.9 -27.33 43.52

4329.49 12.97 174.59 44.09 62.83 11 27 51 3729.5 9.22 167.80

2140.02 -32.35 31.86 50.17 101.70 21 21 27 1540.0 -30.40 23.19

4158.11 16.13 159.79 42.29 59.45 12 19 43 3558.1 11.95 153.17

PLIGHT TIME 168.00 ARRIVAL OAT( MAY 5 1965

01STANCE 434.275 EARTH TO MARS

55.69 Vb 34.884 GAb -4.78 AZL 88.39 HCA 138.23 SNA 229.49 ECC .36414 INC 1.6075 vl 30.134

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACy OR01T DETERMINATION ACCURACY

TDE .8324 TRA-2.1916 TC3 1.0499 OAU .4041 $GT 2790.0 8GR 468.0 SG3 254.0 ST 1143.6 SR 434.5 SS 560.1

ROE -.4038 RRA -.1528 RC3 -.OGSZ FAU .07159 RRT -.0467 RRF .03t3 flTF -.8776 CRT -.7006 CRS -.5124 CST .9696

FOE -.3821 FRA 1.6196 FC3-2.1589 OSP 9443 $68 2829.0 R23 .0127 R13 .8776 LSA 1302.4 MSA 336.5 SSA 31.4

BOE .9252 BRA 2.1970 BC3 1.0519 FSP 714 sGt 2790.1 862 467.4 THA 179.52 ELI 1186.3 EL2 298.9 ALF 164.06

LAUNCH OATE NOV 18 1984 FLIGHT TIME 170.00 ARRIVAL DATE MAY 7 1965

HELIOCENTRIC C(3NIC

RL 147.83 LAb .00 LOL

RP 243.30 LAP 1.05 LOP 194.85 VP 22.479 GAP 20.49 AZP 91.21 TAL

RC 139.022 GL 10.66 GP .70 ZAL 117.68 ZAP 171.22 (TS 174.08 ZAE

PLANETOCENTflIC CONIC

C3 27.40? VHL 3.235 OLA" 12.20 RAL 178.70 RAD 6568.1 VEL 12.198 PTH

LNCN AZNTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ

90.00 17 31 g 26T9.69 -27.48 73.10 49.8g 97.13 18 35 49

90.00 9 1 47 4546.82 10.99 191.58 43.46 63.74 10 17 34

100.00 19 18 44 2397.23 -28.81 52.12 49.68 98.35 19 38 41

100.00 10 18 53 4304.50 12.19 173.15 42.85 62.49 11 28 38

110.00 20 41 3 2139.68 -32.34 31.83 48.96 101.72 2! 16 43

110.00 11 11 3 4134.83 15.32 158.47 41.04 59.06 12 19 58

DIFFERENTIAL C_3RRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .8220 TRA-2.1488 TC3 1.1503 BAU .4222 SGT 2837.0 SGR 460.6 SG3 266.5

ROE -.3880 flRA -.1467 RC3 -.0687 FAU .07368 RRT -,0543 RRF .0282 RTF -.8830

FOE -.3727 FRA 1.6494 FC3-2.3274 BSP 9337 9GIB 2874.2 223 .0212 R13 .8850

60( .9090 6RA 2.1538 BC3 1.1322 FSP 761 SG1 2837.2 SG2 459.9 THA 179.48

DISTANCE 436.797 EARTH TO MARS

55.69 VL 34.792 GAL -4.61 AZL 88.40 HCA 139.14 SIAA 226.97 ECC .35660 INC 1.5999 vl 30.134

V2 22.555

CLP 171.25

2.19 VHP 9.415 DpA -.62 RAp 186.39 ECC 1.4511

AZIATH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2079.7 -26.21 64.66

3946.8 7.37 184.77

1797.2 -27.35 43.62

3704.3 8.41 166.40

1539_T -30.39 23.16

3534.9 11.11 131.90

ORBIT DETERMINATION ACCURACY

8T 1134.0 SR 427.3 SS 562.8

CRT -.7025 CRS -.4938 CST .9658

LSA 1310.1 MSA 337.3 SSA 31.0

EL1 1195.0 EL2 293.8 ALF 164.45

342.38 TAp 121.52 RCA 146.03 APO 307.90

154.29 ETE 359.87 ZAC 89.71 ETC 256.01

LAUNCH DATE NOV 18 1964 FLIGHT TIME 172.00 ARRIVAL DATE MAY g 1965

MELIC_ENTRIC CONIC

RL 147.85 LAL .00

RP 243.25 LAP 1.02

RC 141.251 GL 10.85

PLANETOCENTRIC CONIC

CS 26.163 VHL 5.115

LNCH AZMTH LNCH T|ME

90.00 17 45 29

90.00 9 3 14

100.00 19 13 20

100.00 10 18 5

110.00 20 36 13

110.00 11 11 40

OIFFERENT1AL CCRRECTIONS

TOE .7932 TRA-2.1241TC3 1.2284 9AU .4303

ROE -.3723 RflA -.1405 RC3 -.0873 FAU .07610

FOE -.3674 FRA 1.6744 FC3-2.5182 BSP 9662

DOE .8763 BRA 2.1287 BC3 1.2302 FSP 801

OISTANCE 43g.404 EARTH TO MARS

LOL 55.69 VL 34.704 GAL -4.44 AZL 86.41 HCA 140.06 SMA 224.61 ECC .34938 INC 1.5921 Vl 30.134

LOP 195.76 VP 22.367 GAP 19.91 A ZF 91.22 TAL 542.76 TAp 122.82 RCA 146.13 Apo 303.08 v2 22.560

GP .73 ZAL 117.02 ZAp 170.70 ET8 174.16 ZAE 154.29 ETE .08 ZAC 89.83 ETC 255.99 CLp 170.73

OLA 12.81RAL 178.17 RA0 6568.1VEL 12.147 pTH 2.18 VHp 9.203 0pA -.76 RAp 186.77 ECC 1.4306

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T[H ZNJ 2 LAT ]NJ 2 LONG

2682.36 -27.50 73.29 48.67 97.03 18 30 12 2082.4 -26.24 64.85

4521.08 10,21 190.09 42.23 63.44 10 18 35 3921.1 6.56 183.31

2399.07 -28.83 52.25 48.47 g8.28 19_53 19 1799.1 -27.38 43.75

4279.61 11.40 171.72 41.61 62.18 11 29 24 3679.6 7.59 165.00

2139.69 -32.35 31.83 47.75 101.71 21 11 53 1339.7 -30.39 23.16

4111.73 14.51 137.17 39.80 58.70 12 20 12 3511.7 10.26 150.65

MID-COURSE EXECUTION ACCURACY O1_BIT DETERMINATION ACCURACY

$GT 2883.3 9GR 432.4 SG3 280.0 ST 1151.3 SR 419.9 SS 566.6

RRT -.0490 RRF .0267 RTF -.8872 CRT -.6933 CRS -.4809 CST .9632

SG8 2918.5 R23 .0179 R13 .8872 LSA 1307.2 MSA 336.8 SSA 31.6

SGI 2883.3 SG2 451.9 THA 179.55 ELI 1190.2 EL2 292.7 ALF 164.87

LAUNCN DATE NOV 18 lg64 FLIGHT TIME 174.00 ARRIVAL DATE MAY 11 1965

HELIOCENTRIC CCNIC OISTANCE 442.089

RL 147.83 LAL .00 L(_. 55.69 VL 34.619 GAL -4.28 AZL 88.42 HCA

RP 243.00 LAP 1.00 LOP 196.68 VP 22.282 GAP 19.34 AZP 91.23 TAL

RC 143.499 GL 11.00 GP .76 ZAL 116.35 ZAP 170.17 ETS 174.22 ZAE

PLANI[TOCENTRIC CONIC

C3 24.995 VHL 3.0000LA

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

90.00 17 39 41 2685.51 -27.53 73.52 47.46 96.92 18 24 27

90.00 g 4 41 4495.37 9.42 188.61 41.01 63.17 10 19 37

100.00 19 7 48 2401.33 -28.85 52.42 47.26 98.19 19 47 49

100.00 10 19 16 4254.80 10.61 170.30 40.39 61.89 11 30 10

110.00 20 31 17 2140.13 -32.35 31.87 46.54 101.70 21 6 57

110.00 11 12 16 4086.75 13.69 155.89 38.57 58.37 12 20 25

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TDE .7872 TRA-2.0933 TC3 1.3147 BAU .4399 SGT 2928.7 SGR 444.1 963 294.0

ROE -.3572 RRA -.1347 RC3 -.0678 FAU .07858 RRT -.0430 RRF .0242 RTF -.8902

FOE -.3600 FRA 1.7005 FC3-2.7217 BSP 9907 SGB 2962.2 R23 .0169 R13 .8902

BOE .8463 BRA 2.0998 BC3 1.3164 FSP 844 SG1 2928.8 $62 443.7 THA 179.50

EARTH TO MARS

140.97 SMA 222.40 ECC .34246 INC 1.5839 Vl 30.134

343.13 TAp 124.12 RCA 146.23 APO 298.56 V2 22.585

154.33 ETE .29 ZAC 89.94 ETC 253.98 CLP 170.20

13.04 RAL 177.62 RAO 6568.0 VEL 12.0g8 PTH 2.17 VHp 8.995 OpA -.89 RAP 187.13 ECC 1.4114

PO CST TIN INJ 2 LAT INJ 2 LONG

2085.3 -26.28 65.07

3895.4 5.75 181.86

1801.3 -27.41 43.91

3654.8 6.77 163.62

1540.1 -30.40 23.19

3488.8 9.41 149.41

ORBIT DETERMINATION ACCURACY

ST 1149.6 SR 412.1 sg 569.5

CRT -.6838 CRS -.4654 CST .9612

LSA 1304.4 NSA 336.6 SSA 32.1

EL1 1186.1 EL2 290.7 ALP 165.28
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 16 IGG4 FLIGHT TIN( 176.00 ARRIVAL DATE NAy 13 t965

HELIOCENTRIC CONIC

RL 147.85 LAL .00

RP 242.74 LAp .97

RC 145.765 GL 11.17

PLANETOCENTRIC CONIC

C3 2S.9D0 VHL 4.889

LNCH AZNTH LNCH TIME

90.00 IT 33 45

90.00 9 6 8

100.00 19 2 8

100.00 10 ZO 28

110.00 20 28 13

110.00 11 12 50

D|DTAMCE 444.846

LOL 5S.69 VL 34.538 GAL -4.12 AZL 88.42 HCA 141.89 SMA

LOP 197.60 VP 22.162 GAP 18.77 AZP 91.24 TAL 343.54 TAp

GP .80 ZAL 115.67 ZAP 169.64 ETS 174.26 ZkE 154.41 ETE

EARTH TO MARS

220.32 ECC .35584 INC 1.5754 vl 30.134

125.45 RCA 146.55 APO 294.52 V2 22.611

.50 ZAC 90.06 ETC 255.97 CLp 169.67

DLA 13.48 RAL 177.06 RA06568.0 VEL 12.053 PTH 2.15 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2889.15 -27.56 73.78 46.24 96.79 18 18 34

4469.75 8.63 187.14 39.80 62.95 10 20 38

2404.06 -28.8? 52.62 46.05 98.09 19 42 13

4230.03 9.81 166.89 39.17 61.62 11 30 56

2140.98 -$2.56 31.93 45.34 101.66 21 I 54

4065.90 12.87 154.63 37.36 58.06 12 20 56

OIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACy

TOE .7429 TRA-2.0645 TC$ 1.4076 SAU .4503 SGT 2973.6 SGR 435.7 SG3 308.7

ROE -.$4_G flRA -.lnl RC$ -.0679 FAU .0811§ RflT -.0416 RRF .0208 RTF -.8935

FOE -.3511FRA 1.7269 FC3-2.9397 BSP 10109 _ 3005.5 R23 .OITZ R13 .8935

BOG .8181BRA 2.0G86 BC3 1.4092 FSP 892 SGI 2975.6 SG2 435.3 THA 179.64

8.793 DpA -1.02 RAp 187.49 ECC 1.5935

PO CST TIM INJ 2 LAY INJ 2 LONG

2089.1 -26.33 65.33

3869.7 4.93 180.42

1804.1 -27.45 44.10

3630.0 S.94 162.24

1541.0 -50.42 23.25

3465.9 8.56 148.19

ORBIT DETERMINATION ACCURACY

ST 1147.5 SR 404.2 SS 571.8

CRT -.6787 CRS -.4477 CST .9584

LSA 1301.0 MSA 336.8 SSA 32.4

EL1 1182.0 ELI 288.2 ALF 165.69

LAUNCH DATE NOV 16 1964 FLIGHT TINE 178.00

HELIOCENTRIC CCN|C DISTANCE 447.671

RL 147.$5 LAL .00 LOL 55.69 VL 34.460 GAL -5.98 AZL 88.43 HCA 142.82 SMA

RP 242.47 LAP .95 LOP 198.52 VP 22.067 GAP 16.20 AZP 91.25 T/U_ 343.93 TAp

RC 145.041 GL 11.53 GP .83 ZAL 114.97 ZAP 1N.09 (TS 174.30 ZAE 154.53 ETE

PLAN_TOC(NTRIC C(_41C

C5 22.873 VHL 4.783 DLA 15.89 RAL 176.40 RAD 6567.9 VEL 12.010 PTH 2.14 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAY INJ LONG |NJ RT A$C |NJ AZMTH INJ TIME

90.00 17 27 41 2693.24 -27.59 74.07 45.04 96.65 18 12 34

90.00 9 7 35 4444.19 7.84 185.69 38.60 GZ.70 10 21 39

100.00 18 SG 22 2407.24 -28.90 52.85 44.84 97.97 19 36 29

100.00 10 21 35 4205.42 9.01 167.51 37.97 61.38 11 31 40

110.00 20 21 4 2142.21 -32.58 32.02 44.15 101.61 20 56 46

110.00 11 13 22 4043.22 12.05 153.38 56.15 57.77 12 20 45

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .7190 TRA-2.0324 TC3 1.5061BAU .4610 SGT 3018.0 SGR 427.1 SG3 324.0

ROE -.3285 RflA -.1269 RC3 -.0678 FAU .08385 RRT -.03?R RRF .0166 RTF -.8969

FOE -.5408 FRA _.7532 FC3-5.1741 BlIP 10280 _ $045.1 R25 .0181 R15 .8969

BOG .7905 BRA 2.0562 BC$ 1.5076 FSP 941 $GI 3018.0 SGZ 426.8 THA 179.69

ARRIVAL DATE NAY 15 1965

EARTH TO MARS

218.38 ECC .32950 INC 1.5665 vl 30.134

126.75 RCA 146.42 APO 290.33 V2 22.638

.72 ZAC 90.17 ETC 255.95 CLP 169.12

8.595 OPA -1.15 RAp 187.85 ECC 1.$764

PO CST TIM INJ 2 LAT INJ 2 LONG

2093.2 -26.36 65.62

3844.2 4.12 178.98

1607.2 -27.50 44.53

3605.4 5.12 160.88

1542.2 -30.44 23.34

3443.2 7.71 146.98

ONBIT DETERMINATION ACCURACY

ST 1144.6 SR 396.2 SS 575.4

CRT -.6716 CRS -.4285 CST .9550

LSA 1296.6 MSA 537.1 SSA 32.6

EL| 1177.1 EL2 265.4 ALF 166.08

LAUNCH DATE NOV 16 1964 FLIGHT TIME 180.00 ARRIVAL DATE MAY 17 1965

HELIOCENTRIC CONIC

RL 147.85 LAL .00

RP 242.20 LAp .92

RC 150.$30 GL 11.49

PLANEYOCENTRIC CONIC

C$ 21.909 VHL 4.SOl

LNCH AZMTH LNCH TIME

90.00 17 21 50

90.00 9 9 0

100.00 18 50 29

100.00 10 22 45

110.00 20 15 49

110.00 11 13 52

DISTANCE 450.557 EARTH TO MARS

LOt. 55.69 VL 54.385 GAL -5.81 AZL 88.44 HCA 143.74 SMA 216.55 ECC .52342 INC 1.5575 vl 30.154

LOP 199.44 VP 21.978 GAP 17.64 AZIP 91.26 TAL 544.33 TAp 128.07 RCA 146.51APO 286.58 V2 22.664

GP .ST ZAL 114.25 ZAP 168.53 ETS 174.52 ZA[ t54.70 EYE .95 ZAC 90.29 ETC 255.94 CLP 168.56

OLA 14.32 RAL 175.69 RAG 6567.9 VEL 11.970 PTH 2.13 VHP 8.4010pA -1.26 RAp 169.20 EC¢ 1.5606

L-I TIME |NJ LAT |NJ LONG INJ RT ASC |NJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2697.77 -27.62 74.40 43.83 96.49 18 6 28 2097.8 -26.44 65.96

4416.79 7.04 104.25 37.41 62.50 10 22 39 3818.8 5.30 177.56

2410.92 -28.94 55.11 45.64 97.84 19 30 40 1810.8 -27.55 44.58

4180.67 8.21 166.15 38.78 61.16 11 32 24 3581.0 4.30 159.55

2143.80 -32.40 52.14 42.96 101.54 20 51 55 1545.8 -30.47 25.46

4020.75 11.25 152.1G 34.96 57.50 12 20 53 3420.7 6.86 145.79

OlFFENENTIAL COIRECTIONS NIO-COURK EXECUTION ACCURACY

TOE .8950 TRA-2.0002 TC3 1.6079 SAU .4713 SGT 3061.8 $GR 4t8.4 $G5 340.2

ROE -.$148 RRA -.1189 tiC3 -.0GT1FAU .08_8 RRT -.0333 RRF .0114 RTF -.9002

FOE -.3291FRA 1.7802 FC$-3.4252 DIP 10463 SGB 5090.2 R23 .0192 R13 .9002

DOE .7829 GRA 2.0038 BC3 1.6092 FAP 995 SGI 5061.8 SG2 418.1 THA 179.73

LAUNCH DATE NOV 18 1964 FLIGHT TIN[ 182.00 ARRIVAL DATE HAY 19 1965

HELIOCENTRIC C(_IC DISTANCE 453.502 EARTH TO MARS

RL 147.85 LAL .00 LOL 55.69 VL 34.314 GAL -3.65 AZL 68.45 HCA 144.66 S_AA 214.83 ECC .31761 INC 1.5475 vl 30.134

RP 241.93 LAp .69 LOP 200.37 V1P 21.895 GAP 17.09 AZP 91.26 TAt. 344.74 TAp 129.40 RCA 146.60 APO 283.06 v2 22.692

RC 152.629 GL 11.64 GP .91 ZAL 113.53 ZAP 167.96 ET8 I74.34 ZN[ 154.89 ETE 1.18 ZAC 90.41 ETC 255.93 CLP 168.00

PLANI[TOCENTRIC CONIC

C3 ZI.00G VHL 4.563 OLA 14.74 R/q. 175.27 RAO 6597.9 VEL 11.936 PTH 2.12 VHP 8.212 OpA -1.58 RAp 188.54

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAY INJ LONG INJ RT ASC |NJ AZIATH INJ TIME

90.00 17 15 16 2702.71 -27.66 74.78 42.63 96.31 18 0 16

90.00 9 10 25 4395.35 G.25 182.02 36.23 62.32 10 23 39

100.00 16 44 50 2414.78 -28.97 53.40 42.45 97.69 19 24 45

100.00 10 23 46 4156.71 7.41 164.77 55.59 60.96 11 33 6

110.O0 20 10 29 2145.74 -32.43 32.29 41.77 101.46 20 46 15

110.00 11 14 19 3996.52 10.42 150.95 33.77 57.26 12 20 58

DIFFERENTIAL C,¢RRECTIONG M|D-COURSE EY.F.,CUTION ACCURACY

TDE .6712 TRA-1.SG68 TC3 1.7146 BAu .4819 SGT 3104.6 _ 409.4 $63 357.1

ROE -.3016 RflA -.1143 RC3 -.0660 FAU .08966 RRT -.0_82 RRF .0053 RTF -.9035

FOE -.3164 FRA 1.G067 FC3-3.6951 BSAP 10620 _ 5131.5 R26 .0206 R13 .9035

BOG .7358 BRA 1.9702 BC3 1.7159 FSP 1050 S_1 5104.6 SG2 406.3 THA 179.78

ORBIT DETERMINATION ACCURACY

ST 1140.3 SR 588.0 SS 574.6

CRT -.6639 CRS -.4070 CST .gs10

LSA 1290.7 MSA 337.8 SSA 32.9

ELI 1170.9 EL2 282.6 ALF 166.47

ECC 1.3457

PO CST TIM INJ 2 LAT INJ _ LONG

2102.7 -26.50 66.28

3793.5 2.49 176.15

1814.8 -27.61 44.86

3558.7 3.48 158.19

1545.7 -30.51 23.60

3398,5 G.03 144.61

ORBIT DETERMINATION ACCURACY

ST 1134.9 SR 37g.6 SS S75.A

CRT -.6560 CRS -.3841 CST .9464

LSA 1283.S MSA 338.7 SSA 33.0

EL1 1163.6 EL2 27g.5 ALF 166.$5
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JPL TM 33-t00 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 18 1984

HEL I(_ENTR ; C CC44 E C

RL 147.95 LAL .00

RP 241.45 LAP .87

RC 154.956 &L 11.79

PLAI_7(_FNTR [ C CON|C

C3 ZO. 157 VHL 4.490

LNCH AZMTH LNCH TIRE

90.00 17 8 49

90. O0 9 11 48

190.00 18 39 24

190.00 10 24 54

110.00 20 5 3

110.00 11 14 44

FLIGHT TII_ 184.00 ARRIVAL DATE NAY 21 1945

DISTANC( 456.502 EARTH TO MARS

LOL 58.6g VL 34.245 GAL -3.52 AZL 88.48 HCA 145.59 SMA 213.20 ECC .31203 INC 1.5374 vl 30.134

LOP 201.29 VP 21.816 GAP 16.54 AZP 91.27 TAL 345.14 TAp 130.73 RCA 148.68 APO 279.73 V2 22.720

GP .85 ZAL 112.79 ZAp 167.38 (T$ )74.34 ZAE 155.13 (T( 1.43 ZAC 90.53 ETC 255.92 CLP 147.42

DLA 15.17 RAL 174.65 RAO 6567.8 VEL 11.897 pTH 2.11 VHp

L-[ TIME INJ LAT ]MJ LONG INJ RT ASC INJ AZIATH INJ TIM(

2708.0? -27.70 75.14 41.44 96.12 17 53 57

4368.48 5.45 181.40 35.06 62.17 10 24 37

2419.12 -29.01 53.71 41.26 97.53 lg 18 44

4132.64 8.61 163.43 34.42 60.78 11 33 48

2148.01 -32.46 32.46 40.59 101.36 20 40 51

3976.$1 9.60 149.77 32.60 57.03 12 21 1

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUTION ACCURACY

TOE .6609 TRA-l.9191TC3 1.8520 8AU .4994 SST 3146.9 9GR 400.6 863 374.7

ROE -.2991 flRA -.1101RC3 -.0648 FAU .09269 RRT -.0305 RRF -.0020 RTF -.9097

FOE -.3009 FRA 1.8344 FC3-3.9809 BSP 10430 S_ 3174.3 R23 .0302 R13 .gog7

BO( .7214 9RA 1.9222 BC3 1.8531FSP 1112 SG1 3146.9 662 400.7 THA 179.77

LAUNCH DATE NOV 18 1964 FLIGHT TIM( 186.00

8.027 OPA -1.49 RAP 186.68 ECC 1.3317

PO CST TIM INJ 2 LAT INJ 2 LONG

2108.1 -28.56 66.68

3768.5 1.68 174.75

1819.1 -27.67 45.17

3532.6 2.67 156.87

1546.0 -30.55 23.76

3376.5 5.19 143.45

ORS|T DETERMINATION ACCURACY

ST 1137.3 SR 371.S SS 575.4

CRT -.6580 CRS -.3571CST .9389

LSA 1282.4 MSA 342.0 SSA 32.3

ELI 1164.8 (L2 278.1ALF 167.15

ARRIVAL DATE MAY 23 1965

HELIOCENTRIC C_NIC OXSTANCE 459.549 EARTH TO MARS

LOL 55.69 YL 34.180 GAL -3.38 AZL 68.47 HCA 146.52 SMA 211.68 ECC .30671 IN_ 1.5267 vl 30.134

LOP 202.22 VP 21.743 GAP 15.99 AZP 91.27 TAL 345.55 TAp 132.07 RCA 146.76 APO 276.60 v2 22.748

GP 1.00 ZAL 112.05 ZAP 166.79 ITS 174.34 ZA( 155.41 ETE 1.68 ZAC 90.65 ETC 255.91 CLP 166.83

RL 147.85 LAL .00

RP 241.36 LAp .84

RC 157.250 64. 11.92

PLANETOCENTRIC CONIC

CS 19.$83 VHL 4.400 DLA 13.59 RAL 174.01RAO 8567.8 VEL 11.864 PTH Z.10 VHP 7.847 DpA -1.59 RAp 189.21 ECC 1.3187

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZlATH INJ TIME

90.00 17 2 21 2713.71 -27.74 75.55 40.25 93.92 17 47 35

90.00 9 13 10 4349.74 4.GG 160.01 39.90 62.04 10 25 33

100.00 18 32 16 2423.73 -29.03 54.05 40.08 97.36 19 12 40

100.00 10 25 56 4108.95 5.82 162.12 33.26 60.63 11 34 25

110.00 19 59 35 2150.53 -$2.49 32.65 39.42 101.25 20 35 26

110.00 11 15 8 $954.91 6.60 146.61 31.44 56.84 12 21 1

DIFFERENTIAL C_NR(CTION$ MID-COURSE EXECUTION ACCURACY

TDE .6243 TRA-1.9960 TC3 1.9401BAU .5025 IM;T 3187.3 STA_ 391.1 863 393.4

ROE -.2765 RRA -.1057 RC3 -.0620 FAU .09602 RRT -.0133 RRF -.0105 RTF -.9098

FOE -.2871FRA 1.899_,C3-4.2931BSP 10901 _ 3211.2 R23 .0246 R13 .9098

BO( .6828 6RA 1.9009 BC3 1.9411FSP 1170 $I;1 3187.3 662 391.1THA 179.89

PO CST TIM INJ 2 LAT INJ 2 LONG

2113.7 -26.63 67.06

3743.7 .89 173.37

1823.7 -27.73 45.50

3308.9 1.87 153.56

1550.5 -30.60 23.94

3354.9 4.37 142.32

ORBIT DETERMINATION ACCURACY

ST 1120.7 SR 362.5 SS 575.9

CRT -.6393 CRS -.3327 CST .9353

LSA 1263.4 MSA 341.4 SSA 38.2

ELI 1145.9 EL2 272.6 ALF 167.60

LAUNCH DATE NOV 16 1964 FLIGHT TIME 186.00

HELIOCENTRIC CONIC

RL 147.85 LAL .00

RP 241.08 LAP .82

tiC 159.568 GL 12.05

PLANETOCENTRIC CONIC

C3 19.618 YHL 4.315

LNCH AZNTH LNCH TIME

90.00 16 55 48

99.00 9 14 29

100.00 18 26 3

100.90 10 26 55

110.00 19 54 3

110.00 11 15 24

DIFFERENTIAL CGRRECTION8

TOE .3991 TRA-1.6649 TC3 2.0542 8AU .3113

ROE -.2645 RRA -.1018 RC3 -.0386 FAU .09946

FOE -.2712 FRA 1.8852 FC3-4.6239 BSP 11080

6DE .6548 ERA 1.8677 BC3 2.0551 FSP 1234

ARRIVAL DATE HAY 25 1965

LAUNCH DATE NOV 18 1964

OISTANCE 462.645 EARTH TO MARS

LOL 55.69 YL 34.117 GAL -3.24 AZL 88.48 HCA 147.45 SMA 210.24 ECC .30160 INC 1.5152 vl 30.134

LOP 203.15 VP 21.674 GAP 15.45 AZP 91.28 TAL 345.95 TAp 133.41 RCA 146.83 APO 273.65 V2 22.777

GP 1.04 ZAL 111.29 ZAP 166.19 ITS 174.33 ZAE 13S.72 ETE 1.95 ZAC 90.77 ETC 255.90 CLP 166.23

DLA 16.01RAL 173.35 RAQ 6567.8 VEL 11.832 pTH 2.10 VHp 7.670 DpA -1.68 RAP 189.53 ECC 1.3064

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2719.69 -27.78 75.99 39.07 93.71 17 41 8 2119.7 -26.70 67.49

4819.26 3.86 176.64 $2.76 61.93 10 26 28 3719.3 .09 172.00

2428.63 -29.10 54.41 38.90 97.17 19 6 32 1828.7 -27.80 45.85

4085.52 3.04 160.82 32.12 60.50 11 33 O 3485.5 1.07 154.28

2153.$2 -32.33 32.85 38.23 101.14 20 29 36 1553.3 -30.65 24.14

3933.63 8,01 147.47 30.29 36.66 12 20 58 3333.6 3.56 141.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3226.8 SGR 381.7 SG3 413.0 ST 1110.4 SR 353.7 SS 575.6

RRT -.0057 RRF -.0204 RTF -.9124 CRT -.6284 CRS -.3049 CST .9297

3249.3 R23 .0256 R13 .9124 LSA 1253.3 NSA 342.7 SSA 38.4

SG1 3226.8 SG2 381.7 THA 179.96 EL1 1133.8 EL2 269.5 ALF 167.99

FLIGHT TIME 190.00 ARRIVAL DATE MAY 27 1965

HELIOCENTRIC COLIC OISTANCE 465.785 EARTH TO MARS

RL 147.88 LAL .DO LOL 35.69 VL 34.057 GAL -3.11 AZL 68.50 HCA 248.39 SMA 208.88 ECC .29672 INC 1.5083 vl 30.134

RP 240.79 LAP .79 LOP 204.09 VP 21.610 GAP 14.92 AZP 91.28 TAt. 346.36 TAP 134.75 RCA 146.90 APO 270.86 V2 22.806

RC 161.890 GL 12.17 GP 1.10 ZAL 110.53 ZAP 165.38 ITS 174.31 ZAE 156.06 ETE 2.24 ZAC 90.89 ETC 255.89 CLP 165.62

PLAN[TOCENTRIC CONIC

C3 17.919 VHL 4.233 DLA 16.42 RAt. 172.68 RAD 6S67.7 VEL 11.803 PTH 2.09 VHP 7.497 DpA -1.77 RAp 189.84 ECC 1.2949

LNCH AZMTH LNCH T|M( L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 49 11 2725,93 -27.82 76.44 37.89 95.49 17 34 37 2125.9 -26.77 67.93

90.00 9 13 43 4295.11 3.10 177.29 31.62 61.64 10 27 20 3695.1 -.68 170.66

100.00 18 19 48 2453.62 -29.14 54.79 37.72 96.98 19 0 20 1883.8 -27.87 46.21

100.00 10 27 51 4062.45 4.26 159.54 30.98 60.39 11 33 33 3462.5 .29 153.01

110.00 19 46 28 2156.32 -32.37 33.08 37.09 101.01 20 24 24 1556.3 -S0.71 24.36

110.00 11 15 39 3912.72 7.22 146.36 29.13 56.30 12 20 51 3312.7 2.77 140.11

DIFFERENTIAL CCItflECT|ON6 MIO-COURSI[ EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3750 TRA-1.8300 TC3 2.1732 BAU .5213 SGT 3265.8 SGAR 372.2 863 433.5 ST 1099.5 SR 344.8 99 575.0

ROE -.2529 RRA -.0982 RC3 -.0349 FAU .10309 flRT .0047 RRF -.0323 RTF -.9132 CRT -.6180 CRS -.2740 CST .9226

FDE -.2532 FRA 1.9112 FC3-4.9809 BSP 11224 SGB 3286.9 R23 -.0279 R13 -.9152 LSA 1240.4 MSA 344.8 SSA 33.4

BOE .6262 BRA 1.6326 BC3 2.1759 FSP 1302 861 3265.8 SG2 372.2 THA .03 EL1 1121.3 EL2 265.9 ALF 168.37
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAL_CH DATE NOV 18 1964

HELIOCENTRIC C(_41C

RL 147.85 LAL .DO

RP 240.49 LAp .76

RC 164.213 GL 12.28

PLANETOCENTRIC CONIC

CS 17.283 VHL 4.155

LNCH AZMTN LNCH TIME

90.00 16 42 31

90.00 9 16 ST

100.00 18 13 27

100.00 10 28 43

110.00 19 42 50

110.00 11 15 48

FLIGHT TIM( 192.00 ARRIVAL DATE HAY 29 1965

DISTANCE 468.9(R EARTH TO MARS

LOt. 55.69 VL 33.999 GAL -2.98Av_6 88.51 HCA 149.32 SMA 207.59 ECC .29204 ;NC 1.4907 Vl 30.154

LOP 205.02 VP 21.550 GAP 14.$9 AZF 91.28 TAL 346.77 TAp IS8.09 RCA 146.97 APO 268.22 V2 22.636

Gp 1.15 ZAL 109.76 ZAp 164.95 ETS 174.26 ZA( 156.44 ETE 2.54 ZAC 91.01 ETC 255.88 CLP 165.00

DLA 16.83 RAL 172.00 RAD 6567.7 VEL 11.775 PTH 2.08 VHP 7.329 DPA -1.85 RAP 190.15 ECC 1.2641

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2752.41 -27.86 76.91 $6.71 95.26 17 28 4 2132.4 -26.84 68.39

4271.$2 2.34 175.96 30.50 61.77 10 28 8 $671.3 -1.45 169.33

2439.19 -29.18 55.18 SE.SS 96.78 18 $4 6 1839.2 -27.94 46.60

4059.77 3.50 158.29 29.85 60.29 11 36 3 $459.8 -.48 151.77

2159,49 -32.61 $3.32 35.93 100.87 20 18 50 1559.5 -30.77 24.58

3892.22 6.45 145.29 28.03 56.36 12 20 41 3292.2 1.98 139.04

DIFFERENTIAL CORRECTIONS HID-COURSE (XECUTION ACCURACY

TOE .5578 TWA-t.7877 TC3 2.S129 8AU .5359 SET 3504.2 SGR 362.9 SG3 455.0

ROE -.2418 RRA -.0950 RC3 -.0503 FAU .10689 RRT .0129 RRF -.0458 RTF -,9192

FOE -.2343 FRA 1.9360 FC3-5.3607 BSP 11183 SG8 3324.1 R23 -.0338 RIS -.9192

DOE .8080 BflA 1.7902 BC3 2,3132 FSP 1372 SG1 3304.3862 362.9 THA .08

LAUNCH DATE NOV 18 1964 FLIGHT TZM( 194.00

HELIOCENTRIC CONIC DISTANCE 472.196

RL 147.8§ LAL .00 LOL 55.69 VL 33.944 GAL -2.85 AZL 88.52 HCA 150.26 SHA 206.38 ECC .28757

RP 240.19 LAP .73 LOP 205.96 VP 21.495 GAP 13.86 AZP 91,28 TAL $47.18 TAp 137.44 _CA 147.03

tic 188.538 GL 12.37 GP 1.21 ZAL 108.99 ZAP 164.31 ST3 t74.25 ZAE 156.86 ETE 2.87 ZAC 91.13

PLAN(TOCENTRIC _IC

C3 18.849 VHL 4.080 DLA 17.23 RAt. 171.$0 RAO 6567.7 VEL 11.749 PTH 2.07 VHP 7.164 DpA -1.92

LNCN AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZldTH INJ TIME PO CST TIM

90.00 16 35 51 2738.99 -27.90 77.38 35.54 95,02 17 21 30 2139.0

90.00 9 19 S 4248.03 1.59 174.86 29.38 61.72 10 28 53 3648.0

100.00 18 7 7 2444.66 -29.23 55.58 35.39 96.57 18 47 52 1844.7

100.00 10 29 30 4017.60 2.TS 157.07 28.74 60.22 11 36 28 3417.6

110.00 19 37 13 2162.77 -32.85 53.57 34.78 100.73 20 15 15 1562.8

110.00 11 15 54 3872.26 5,70 144.22 26,91 58.24 12 20 26 $272.3

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACy

TOE .5263 TRA-1.7911 TC3 2.4170 BAU .5380 SGT "3337.7 9GR 353.0 963 477.4

fiDE -.2309 RRA -.0917 RC3 -.0441 FAU .11081 RRT .0328 RRF -.0629 RTF -.9201

FOE -.2136 FRA 1.9627 FC3-S.7625 BSP 11506 _ 3356.5 R23 -.0324 R13 -.9201

80( .5747 8RA 1.7635 8C3 2.4174 FSP 1449 SGI 3337.7 362 352.8 THA .20

OABIT DETERMINATIOH ACCURACY

ST 1091.6 SR 386.0 SS $74.2

CRT -.6130 CRS -.2414 CST .9118

LSA 1229.7 MSA 348.5 SSA 32.9

ELI 1112.2 ELI 260.6 ALF 168.69

ARRIVAL DATE MAY 31 1965

EARTH TO MARS

INC 1.4773 Vl 30.134

Apo 265.73 V2 22.866

ETC 255.98 CLp 164.36

RAP 190.45 ECC 1.2740

INJ 2 LAT INJ 2 LONG

-26.92 68.86

-2.20 168.03

-28.01 46.99

-1.23 150.55

-30.83 24.82

1.22 138.00

(_BIT DETERMINATION ACCURACY

ST 1073.8 88 $26.7 88 573.7

CRT -.5936 CRS -.2059 CST .9066

LSA 1210.6 M6A 349.6 SSA 33.4

EL1 1092.2 ELI 258.5 ALF 169.15

LAUNCH DATE NOV 18 1964 FLIGHT T%M( 196.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC CONIC

RL 147.85 LAL .OO

RP 259.88 LAP .70

RC 160.857 GL 12.45

PLANETOCENTRIC CONIC

C3 16.O71VHL 4.009

LNCH AZMTH LNCH TIME

90.00 16 29 9

90.00 9 19 6

100.00 18 O 46

100.00 10 30 12

110.00 19 St 34

110.00 11 15 53

DISTANCE 475.443 EARTH TO MARS

LOL 55.69 VL 33.890 GAL -2.73 AZL 88.54 HCA 151.20 8MA 20S.23 ECC .28330 INC 1.4632 Vl 30.134

LOP 206.90 VP 21.444 GAP 13.34 kip 91.26 TAL 347.59 TAp 136.79 RCA 147.09 APO 263.37 V2 22.897

GP 1.26 ZAL 108.21 ZAP 163.65 ETS 174.20 ZAE 157.30 ETE 3.22 ZAC 91.26 ETC 255.87 CLP 163.71

DLA 17.61 RAL 170.59 RAG 6§67.S VEL 11.724 PTH 2.07 VHp 7.002 DpA -1.98 RAp 190.74 ECC 1.2645

L-I TIRE INJ LAT INJ LONG |NJ 8T ASC INJ AZMTH |NJ TZM( PO CET TIM INJ 2 LAT INJ 2 LONG

2745.67 -27.94 77.97 34.38 94.78 17 14 55 2145.7 -26.99 69.33

4225.23 .85 173.$9 28.28 61.69 10 29 33 3625.2 -2.94 166.76

2450.21 -29.27 55.99 34.23 96.36 18 41 36 1850.2 -28.08 47.39

3995.93 2.02 155.88 27.63 60.17 11 36 48 3395.9 -1.97 149.36

2166.12 -32.69 33.82 33.63 100.59 20 7 40 1566.1 -30.89 25.06

3852.79 4.96 143.20 25.80 56.14 12 20 6 3252.8 .48 136.98

DIFFERENT1AL CCRRECTION8

TOE .5025 TRA-1.7280 TC3 2.5426 BAU .5464

ROE -.2204 RRA -.0889 RC3 -.0370 FAU .11498

FOE -.1920 FRA 1.9881 FC3-6.1941 DSP 11628

ODE .5487 ORA 1.7283 8C3 2.5431 FSP 1527

LAUNCH DATE NOV 18 1964

NELIOCENTR|C C(:_JlC

RL 147.85 LAL .00

RP 239.58 LAp .68

RC 171.174 64.. 12.52

PLAN(TOCENTRIC CONIC

C3 15.529 VHL 3.941

LNCH AZMTH LNCH TIME

90.00 16 22 28

90.00 9 20 5

100.OO 17 34 26

100.00 10 30 47

110.00 19 25 57

110.00 11 15 46

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SET 3372.t SGR 343.4 363 501.0 ST 1059.5 SR 317.6 SS 573.1

RRT .0503 RRF -.0821 RTF -.9225 CRT -.5804 CRS -.1689 CST .6974

SG8 3389.5 R23 -.0355 R13 -.9225 LSA 1194.3 MSA 352.6 SSA 33.3

SG1 3372.1 362 343.0 THA .50 ELI 1076.3 ELI 254.6 ALF 169.54

FLIGHT TIME 198.00 ARRIVAL DATE JUN 4 1965

DISTANCE 478.734 EARTH TO MARS

LOL 55.69 Vk 33.840 GAL -2.61 AZL 88.55 HCA 152.15 SMA 204.15 ECC .27920 INC 1.4482 Vl 30.134

LOP 207.85 VP 21.397 GAP 12.83 AZIP 91.28 TAt. 347.99 TAp 140.14 RCA .147.15 APO 261.15 V2 22.928

GP 1.34 ZAL 107.43 ZAp 162.99 ETS 174.15 ZAE 157.79 ETE 3.61 ZAC 91.39 ETC 255.87 CLP 163.04

DLA 17.99 RAL 169.87 RAD 6567.6 VEL 11.701 PTH 2.06 VHP 6.844 DPA -2.03

L-I TIME INJ LAT IflJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

2752.37 -27.98 78.36 35.21 94.54 17 8 20 2152.4

4203.01 .14 172.15 27.18 61.68 10 30 8 3603.0

2455.77 -29.31 56.40 35.07 96.15 18 35 22 1855.8

3974.84 1.30 154.73 26.53 60.13 11 37 2 3374.8

2169.48 -32.73 34.07 32.49 100.44 20 2 6 1569,5

3833.90 4.24 142.21 24.70 56.05 12 19 40 3233.9

DIFFERENTIAL CORRECTIONS

TOE .4799 TRA-1.6902 TC3 2.6702 BAU .5544

ROE -.2103 RRA -.0884 RC3 -.0287 FAU .11934

FOE -.1884 FRA 2.0135 FC3-8.6530 DIP 11740

ODE .5231 ORA 1.6924 0C3 2.6704 FSP 1611

MID-COURSE EXECUTION ACCURACY

SET 3404.4 SGR 333.9 SG3 525.8

RRT .0710 RRF -.1049 RTF -.9248

868 $420.7 R23 -.0367 813 -.9248

9G1 3404.5 SG2 333.0 THA .40

NAp 191.02 ECC 1.2556

INJ 2 LAT INJ 2 LONG

-27.06 69.81

-3.65 165.51

-28.15 47.76

-2.68 146.20

-30.95 25.31

-.25 136.00

ORBIT DETERMINATION ACCURACY

ST 1043.9 SR 308.4 $9 572.5

CRT -.5663 CRS -.1287 CST .8867

LSA 1176.7 MSA 356.2 SSA 33.1

EL1 I059.3 ELI 250.5 ALF 169.93
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19645

LAUNCH DATE NOV 18 1984

HELIOCENTRIC CONIC

RL 147.85 LAL .00 LOL

RP 239.26 LAP .68 LOP 208.79 Vp 21.354 GAP 12.32 AZP 91.28 TAL 348.40 TAP 141.49 RCA 147.20 APO 259.04 V2 22.959

RC 173.485 GL 12,578P 1.42 ZAL 106.64 ZAP 162.31 ETS 174.09 Zk( 158.30 ETE 4.03 ZAC 91.52 ETC 255.86 CLP 162.36

PLANI[TOCEMTRIC CONIC

CS 18.02| VHL $.876 DLA 18.38 RAL 189.14 RAO 6587.6 V(L 11.679 PTH 2.05 VHP 6.690 DpA -2.07 RAp 191.29 ECC 1.2472

LNCH AZMTH LMCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 15 49 2788.98 -28.02 78.84 32.06 94.30 17 1 48 2159.0 -27.12 70.28

90.00 9 20 54 4181.43 -.56 170.95 28.09 61.69 10 30 35 3581.4 -4.34 164.31

100.00 17 48 9 2461.25 -29.35 56.80 31.92 95.94 18 29 10 1861.3 -28.22 48.18

100.00 10 31 18 3984.40 .61 153.80 25.44 60.11 11 37 9 3354.4 -3.37 147.08

110.00 19 20 21 2172.78 -32.78 34.32 31.35 100.30 19 56 34 1572.8 -31.01 25.54

110.00 11 15 32 3615.63 3.55 141.25 23.61 55.98 12 19 8 3215.6 -.94 135.04

FLIGHT TIME 200.00 ARRIVAL DATE JUN 6 1965

DISTANCE 482,058 EARTH TO MARS

55.69 YL 33,791 GAL -2.50 AZL 88.57 HCA 153.09 SMA 203.12 ECC .27529 INC 1.4320 V1 30,134

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4590 TRA-1.6521 TC3 2.8051 BAU .5633 SGT 3436.5 SGR 324.6 SG3 551.8 ST 1029.8 SR 299.2 SS 572.3

ROE -.2008 RRA -.0841 RC3 -.0189 FAU .12396 RRT .0934 RRF -.1307 RTF -.9274 CRT -.5547 CRS -.0893 CST .8746

FDE -.1488 FRA 2.0376 FC3-7.1445 9SP 11780 SG8 3451.8 R23 -.0436 R13 -.9274 LSA 1160.5 MSA 360.4 SSA 32.8

DOE .5009 BRA 1.6543 BC3 2,8051 FSP 1896 _,1 3438.7 882 323.1 THA .51 EL1 1043.9 EL2 245.6 ALF 170.$0

LAUNCH DATE NOV 18 1964 FLIGHT TIM( 202.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC CONIC DISTANCE 485.414 EARTH

RL 147.85 LAL .00 LOL 55.69 VL 33,744 GAL -2.39 AZI. 88.$9 HCA 154.04 SNA 202.14 ECC .27155 INC

RP 238.95 LAP .62 LOP 209.74 VP 21.314 GAP 11.82 AZP 91.27 TAL 348.80 TAp 142.84 RCA 147.25 APO

RC 175.790 GL 12.61 GP 1.50 ZAL 105.80 ZAP 161.61 ETS 174.01 ZAE 156.85 (TE 4.49 ZAC 91.66 ETC

PLANETOCENTRIC C.(_IC

C3 14.543 VHL 3,914 OLA

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LOt_G INJ RT ASC INJ AZMTH INJ TIME

90.00 16 9 13 2765.45 -2a.05 79.31 30.90 94.07 16 55 19

90.00 9 21 34 4160.56 -1.23 169.78 25.01 61.71 10 30 55

100.00 17 41 54 2466.59 -29.59 57.19 30.77 95.74 18 25 0

100.00 10 31 54 3934.65 -.06 152.52 24.36 60.11 11 37 9

110.00 19 14 47 2175.97 -32.81 34.56 30.21 100.16 19 51 3

110.00 11 15 10 3798.04 2.88 140.33 22.52 $5.92 12 18 28

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .4475 TRA-1.6050 TC3 2.9641 9AU .5783 _k_T 3470.4 SC_ 315.8 803 579.2

ROE -.1913 RRA -.0825 RC$ -.0078 FAU .12886 RRT .1146 RRF -.1601 RTF -.9314

FOE -.1222 FRA 2.0597 FC3-7.8707 9SP 11624 SGB 3484.7 R23 -.0528 R13 -.9314

DOE .4868 BRA 1.6071 9C5 2.9841 FSP 1784 $01 3470.6 SG2 313.7 THA .60

TO MARS

1.4149 vl 30,134

257.04 V2 22.991

255.85 CLP 161.66

18.70 RAL 188.40 RAD 8567.6 VEL 11.659 PTH 2.05 VHP 6.559 DpA -2.10 RAp 191.56 ECC 1.2993

PO CST TIM INJ 2 LAT INJ 2 LONG

2185.5 -27.19 70.75

3580.6 -5.01 165.13

1866.6 -28.28 48.56

3334.7 -4.04 145.99

1576.0 -31.06 25.76

3198.0 -1.62 13A.13

ORBIT DETERMINATION ACCURACY

ST 1019.7 SR 290.1 SS 572.0

CRT -.5522 CRS -20492 CST .8561

LSA 1146.7 MSA 367.6 SSA _1.7

ELI 1032.9 EL2 238.8 ALF 170.56

LAUNCH DATE NOV 18 1964

HELIOCENTRIC CONIC

RL 147.85 LAL .00

RP 238.63 LAP .59

RC 176,066 GL 12.62

PLANETOCENTR|C CONIC

C_ 14.096 VHL 3.754

LNCH AZNTH LHCN TIME

90.00 16 2 46

90.00 9 22 3

100.00 17 35 47

100.00 10 31 43

110.00 19 9 21

110.00 11 14 39

PLIGHT TIME 204.00 ARRIVAL DATE JUN 10 1965

DISTANCE 488.796 EARTH TO MARS

LOL 55.69 VL 33.700 GAL -2.28 AZL 89.60 HCA 154.99 3MA 201.22 ECC .26798 INC 1.3983 vl 30,134

LOP 210.69 VP 21.279 GAp 11.55 AZP 91.27 TAL 349.19 TAp 144.19 RCA 147.30 APO 255.15 V2 23.024

GP 1.59 ZAL 105.06 ZAp 160.89 ETS 173.93 ZAE 159.43 ETE 5.01 ZAC 91.80 ETC 255.85 CLP 160.95

OLA 19.02 RAL 167.65 RAD 6567.6 VEL 11.640 pTH 2.0A VHp 6,392 DpA -2.12 RAP 191.81ECC 1.2320

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2771.54 -28.08 79.75 29.75 95.84 16 48 58 2171.5 -27.25 71.18

4140.65 -1.88 168.67 23.94 61.74 10 31 4 5540.6 -5.64 162.01

2471.58 -29.42 57.56 29.63 95.55 18 16 59 1871.6 -28.34 48.92

3915.84 -.70 151.49 23.28 60.11 11 36 59 3315.8 -4.67 144.95

2178.88 -32.85 34.78 29.08 100.04 19 45 39 1578.9 -31.12 25.99

3761.31 2.24 139.46 21.45 55.88 12 17 41 3181.3 -2.26 133.25

OIFFERENTI AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4112 TRA-1.5838 TC3 3.0518 BAU .5751 9GT 3490.1 9GR 308.6 SG3 607.3 ST 993.4 SR 280.4 SS 572.8

ROE -.1820 RRA -.0804 RC3 .0062 FAD .15379 RRT .1571RRF -.1976 RTP -.9308 CRT -.5185 CRS -.0017 CST .8519

FOE -.0940 FRA 2.0866 FC3-9.2170 BSP 12073 SGB 3503.6 R23 -.0509 R13 -.9308 LSA 1121.3 MSA 367.6 SSA 32.4

DOE .4497 DRA 1.5858 0C3 3.0518 PSP 1887 SO1 5490.5 SO2 302.7 THA .80 ELi 1004.6 EL2 237.1 ALP 171.18

LAUNCH DATE NOV 18 1964 PLIGHT TIM( 206.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC CONIC OZSTANCE 492.207 EARTH TO MARS

155.94 SMA 200.53 ECC .26456 INC 1.3765 Vl 30.134

349.59 TAp 145.53 RCA 147.34 APO 253.35 V2 23.096

160.04 ETE 5.59 ZAC 91.94 ETC 255.84 CLP 160.22

RL 147.65 LAL .00 L(X. 55.69 VL 33.657 GAL -2.17 AZL 88.62 HCA

RP 238.$1 LAP .58 LOP 211.84 VP 21.248 GAP 10.84 AZP 91.26 TAL

RC 180,373 GL 12.82 GP 1.69 ZAL 104.31 ZAP 160.15 ET9 173.84 ZAE

PLANETOCENTRIC CONIC

CS 13.675 VHL 3,698 DLA 19.33 RAL 166.99 RAO 6567.5 VEL 11.622 PTH 2.04 VHP 6.248 DpA -2.12 RAP 192.06 ECC 1.2251

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH lNJ TIME

90.00 15 56 25 2777.27 -28.10 80.17 28.60 93.64 16 42 43

90.00 9 22 21 4121.82 -2.49 167.61 22.87 61.78 10 31 2

100.00 17 29 47 2478.23 -29.45 s7.go 28.48 95.37 18 11 3

100.00 10 31 40 3897.90 -'1.31 150.51 22.21 60.13 11 56 38

110.00 19 5 39 2181.52 -32.88 34.98 27.94 99.92 19 40 20

110.00 11 13 58 3765.37 1.65 138.62 29.38 55.85 12 16 43

DIFFERENTIAL CCRRECTIONS MID-COURSE (xECUTIC_I ACCURACY

TOE .3891 TRA-1.S484 TC3 3.1769 BAU .5808 SGT 5513.9 8GR 298.4 $83 637.5

ROE -.1732 RRA -.0789 RC3 .0218 FAU .13905 RRT .1961 RRF -.2391 RTF -.9525

POE -. 0665 FRA 2.1106 FC3-8.8030 98P 12167 SG8 3526.6 R23 -.0561 R13 -.9328

BDE .4259 BRA 1.5504 BC3 3.1770 FSP 1989 SGt 5514.4 SG2 292.6 THA .96

PO CST TIM INJ 2 LAT INJ 2 LONG

2177.3 -27.30 71.59

3521.6 -6.24 160.94

1876.2 -28.40 49.26

3297.9 -3.27 143.96

1581.5 -31.16 26.18

3165.4 -2.88 132.42

ORBIT DETERMINATION ACCURACY

ST 974.8 9R 271.1 SS 573.7

CRT -.4997 CRS .0447 CST .8886

LSA 1101.5 MSA 372.0 SSA 32.1

EL1 984.7 EL2 232.5 ALP 171.62
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 18 1964 FLIGHT TIME 208.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC CONIC DISTANCE 495.645 EARTH TO MARS

RL 147.83 LAL .00 LOt. 55.69 VL 33.616 GAL -2.07 AZL 88.64 HCA 156.90 SNA 199.52 ECC .26130 INC 1.3548 vl 30.134

RP 237.98 LAp .53 LOP 212.60 VP 2|.218 GAp 10.36 AZP 91.25 TAL 349.98 TAp 146.88 RCA 147.39 APO 251.66 V2 23.089

RC 182.651 ;L 12.59 GP 1.80 ZAL 103.53 ZAP 159.40 ETS 173.74 ZAE 160.67 ETE 6.24 ZAC 92.09 ETC 255.84 CLP 159.48
PLANETOCENTR I C CONIC

C3 13.279 VHL 3.844 OLA 19.61 RAL 166.13 RAG 6567.5 VEL 11.605 PTH 2.03 VHP 6.107 DpA -2.11 RAp 192.29 ECC 1.2185

LNCH AZMTH LNCH TIME L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 15 50 15 2782.43 -28.12 80.54 27.45 95.45 16 36 38 2182.4 -27.35 71.96

90.00 9 22 28 4103.88 -3.07

tOO.DO 17 23 56 2480.36 -29.48

100.00 10 31 24 3880.98 -1.88

110.00 18 58 44 2183.75 -32.91

110.00 11 13 5 3750.36 1.05

DIFFERENTIAL CORRECTIC_I$

TOE .3887 TRA-1.5116 TC3 3.3057 BAU .5869

ROE -.1646 RRA -.0778 RC3 .0397 FAU .14466

FOE -.0393 FRA 2.1328 FC3-9.4308 BSP 12234

BOE .4038 BRA 1.5136 DC3 3.3059 FSP 2094

LAUNCH DATE NOV 18 1964

HELIOCENTRIC ColiC

166.61 21.80 61.84 10 30 47 3503.7 -6.81 159.92

58.21 27.34 95.21 18 5 16 1880.4 -28.44 49.55

149.38 21,15 60.16 11 36 5 3281.0 -5.84 143.03

35.15 26.81 99.83 19 35 8 1583.7 -31.20 26.34

137.84 19.31 55.83 12 15 35 3150.4 -3.44 131.63

N|D-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

_.T 3536.4 SGR 291.1 $63 668.8 ST 956.2 SR 261.8 SS 574.8

RRT .2404 RRF -.2865 RTF -.9343 CRT -.4815 CRS .0902 CST .8249

3548.4 R23 -.0622 R13 -.9344 LSA 1081.9 MSA 376.4 SSA 31.6

SG1 3537.1 $62 282.5 THA 1.14 ELI 965.0 EL2 227.3 ALF 172.05

FLIGHT TIME 210.00 ARRIVAL DATE JUN 16 1965

DISTANCE 499.109 EARTH TO MARS

RL 147.85 LAL .00 LOL 55.69 VL 33.577 GAL -1.97 AZL 88.67 HCA 157.86 SHA 198.74 ECC .25818 INC 1.3315 vl 30.134

RP 237.85 LAp .50 LOP 213.56 VP 21.192 GAP 9.88 A ZF 91.23 TAL 350.37 TAp 148.22 RCA 147.43 Apo 250.05 v2 23.123

RC 184.919 GL 12.54 GP 1.91ZAL 102.76 ZAp 158.83 ETS 173.62 ZAE 161.34 ETE 6.97 ZAC 92.25 ETC 255.84 CLP 158.71
PLANt[TOCENTRIC CONIC

C3 12.907 VHL 3.593 DLA 19.86 RAL 163.35 RAD 6567.5 VEL 11.588 PTH 2.03 VHp 5.969 DpA -2.08 RAp 192.51ECC 1.2124

LNCH AZMTH LNCH TIME L-I TIME ZNJ LAT |NJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 44 17 2786.90 -28.14 90.87 28.30 93.29 16 30 44 2186.9 -27.39 72.28

90.00 9 22 9 4088.92 -3.80 185.67 20.74 81.89 10 30 16 3486.9 -7.54 158.98

100.00 17 18 18 2483.86 -29.50 58.46 26.19 95.08 17 59 40 1883.9 -28.48 49.81

100.00 10 30 52 3885.19 -2.41 148.71 20.08 60.20 11 35 17 3265.2 -6.36 142.15

110.00 18 53 38 2185.48 -32.93 35.28 25.67 99.75 19 30 4 1585.5 -31.23 26.47

110.00 11 11 59 3736.34 .52 137.11 16,25 55.82 12 14 15 3136.3 -3.97 130.90

OIFFERENTZAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3603 TRA-1.4652 TC3 3.4614 8AU .5974 SOT 3562.2 _ 285.1 SO3 701.9 ST 944.1 SR 252.7 SS 575.6

ROE --1585 RRA -.0771RC3 .0601FAU .15062 RRT .2845 RRIF -.3385 RTF -.9376 CRT -.4782 CRS .1300 CST .8039

FOE -.0165 FRA 2.1313 FC-10.1032 8SP 12058 968 3573.5 R23 -.0732 R13 -.9377 LSA 1066.7 MSA 384.2 SSA 30.4

BDE .3928 BRA 1.4673 BC3 3.4619 FSP 2199 SG1 3563.1 8G2 275.2 THA 1.51 EL1 952.2 EL2 220.0 ALF 172.29

LAUNCH DATE NC)¥ 18 1964

HELIOCENTRIC CONIC

RL 147.85 LAL .00 LOL 55.69 VL 33.540 GAL

RP 237.31 LAP .47 LOP 214.52 VP 21.170 GAP 9.41 AZp 91.22

RC 187.176 GL 12.45 GP 2.04 ZAL 102.00 ZAP 157.83 ETS 173.49

PLANETOCENTRIC CONIC

C3 12.557 VHL 3.544 DLA 20.09 RAL 164.57 RAD 6567.5 VEL 11.573

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 15 38 38 2790.39 -28.15 81.12 25.15

90.00 9 21 34 4071.68 -4.09 164.81 19.67

tOO.DO 17 12 53 2486.48 -29.51 58.66 25.04

100.00 10 30 1 3850.80 -2.90 147.92 19.01

!10.00 18 48 46 2186.51 -32.94 35.36 24.55

110.00 11 10 37 3723.53 .03 136.44 17.18

FLIGHT TIME 212.00 ARRIVAL DATE JUN 18 1965

01STANCE 502.594 EARTH TO MARS

-1.88 AZL 88,69 HCA 158.82 SMA 197.99 ECC .25521 INC 1.3060 vl 30.134

TAL 350.74 TAp 149.56 RCA 147.46 APO 248.52 v2 23.157

ZAE 162.04 ETE 7.81 ZAC 92.41ETC 255.83 CLP 157.92

PTH 2.02 VHp 5.834 DpA -2.04 RAp 192.73 ECC 1.2067

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

93.16 16 25 8 2190.4 -27.42 72.53

61.96 10 29 26 3471.7 -7.81 158.11

94.97 17 54 19 1886.5 -28.51 50.00

60.24 11 54 12 5250.8 -6.84 141.35

99.71 19 25 12 1586.5 -31.25 26.54

55.82 12 12 41 3123.5 -4.46 130.23

DIFFERENTIAL CORRECTIONS MID-COUI_SE ExECuTION ACCURACY

TOE .3295 TRA-1.4414 TC3 3.5460 BAU .5954 SOT 3571.7 3GR 280.2 363 736.0

ROE -.1484 RRA -.0766 RC3 .0843 FAU .15655 RRT .3491 RRF -.4009 RTF -.9371

FOE .0148 FRA 2.1775 FC-10.7936 BSP 12385 SGB 3582.7 R23 -.0768 R13 -.9373

808 .3614 BRA 1.4434 BC3 3.5470 FSP 2322 SGI 3573.0 SO2 282.5 THA 1.58

LAUNCH DATE NOV 18 1964

HELIOCENTRIC CC_IC

RL 147.85 LAL .00 LOL 55.69 VL 33.504 GAL

C_BIT DETERMINATION ACCURACy

ST 918.5 SR 243.2 SS 578.7

CRT -.4399 CRS .1813 CST .7983

LSA 1043.7 NSA 384.2 SSA 30.7

EL1 925.1 EL2 216.8 ALF 172.97

FLIGHT TIME 214.00 ARRIVAL DATE JUN 20 1965

DISTANCE 506.103 EARTH TO MARS

-1.79 AZL 88.72 HCA 159.78 SMA 197.28 ECC .25237 ]NC 1.2782. vl 30.134

RP 236.98 LAp .44 LOP 215.48 VP 21.151 GAP 8.95 AZP

RC 189.421 GL 12.34 GP 2.19 ZAL 101.25 ZAP 157.02 ET8

PLANETOCENTRIC CONIC

C3 12.227 VHL 3.497 DLA 20.28 RAL 163.78 RAO 6567.5 VEL

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT

90.00 15 33 17 2792.79 -28.16

90.00 9 20 36 4057.92 -4.53

100.00 17 7 46 2488.12 -29.52

100.00 10 28 48 3837.83 -3.34

110.00 18 44 6 2186.77 -32.94

110.00 11 8 59 3711.94 -.42

DIFFERENTIAL CORRECTIONS

TOE .3111 TRA-1.4058 TC3 3.6656 8AU .3995

ROE -.1407 RRA -.0785 RC3 .1117 FAU .16293

FOE .0431 FRA 2.1993 FC-11.5384 BSP 12439

DOE .3414 BRA 1.4079 8C3 3.6673 FSP 2448

91.20 TAL 351.12 TAp 150.90 RCA 147.50 APO 247.0T v2 23.191

173.35 ZAE 162.76 ETE 8.78 ZAC 92.59 ETC 255.83 CLP 157.12

11,559 PTH 2.02 VHP 5.705 OpA -1.97 RAp 192.93 ECC 1.2012

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

81.30 24.00 93.07 16 19 50 2192.8 -27.44 72.71

164.04 18.80 62.02 10 28 14 3457.9 -8.24 157.33

58.78 23.89 94.91 17 49 15 1888.1 -28.53 50.11

14T.21 17.94 80.28 11 32 46 3237.8 -7.27 140.62

35.38 23.58 99.70 19 20 32 1586.8 -31.25 26.56

135.84 16.12 55.82 12 10 51 3111.9 -4.90 129.62

MID-COURSE EIECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SOT 3586.3 SGR 277.7 SO3 772.1 ST 899.2 SR 234.0 SS 581.3

RRT .4125 RRF -.4874 RTF -.9386 CRT -.4173 CRS .2284 CST .7840

SOB 3597.1 RZ3 -.0858 RI3 -.9388 LSA 1024.4 HSA 388.4 SSA 30.1

SO1 3588.2 SO2 252.8 THA 1.84 EL1 904.7 EL2 211.5 ALF 173.44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH [_ATE NOV 18 1984 FLIGHT TIME 216.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CC_AIC DISTANCE 509.634 EARTH TO MARS

RL 147.85 LAL ,OO LOL 55.69 VL 53.470 GAL -1.70 AZL 68,75 HCA 160.75 SMA 196.61 ECC .24966 INC 1.2481 vl 30.134

RP 238.84 LAP .41 LOP 216.45 Vp 21.135 GAp 8.49 AZP 91.18 TAL 351.48 TAp 152.23 RCA 147.53 Apo 245.70 V2 23.226

RC 191.655 ¢,L 12.19 GF 2.35 ZAL 100.51 ZAP 156.18 ET8 175.19 ZAE 163.51 ETE 9.91 ZAC 92.77 ETC 255.83 CLF 156.29

PL ANE TOCENTR [ C CONIC

C3 11.915 VHL 3.452 OLA 20.43 RAL 152.99 RAD 6587.5 VEL 11.546 pTH 2.02 VHp 5.575 DpA -1.88 RAp 193.12 ECC 1.1961

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 15 28 20 2793.82 -28.17 81.37 22.84 93.04 18 14 54 2193.8 -27.45 72.78

90.00 9 19 11 4048.00 -4.91 163.37 17.53 62.08 10 26 37 3448.0 -8.81 156.65

100.00 17 3 1 2488.53 -29.53 58.81 22.73 94.90 17 44 30 1888.5 -28.55 50.14

lO0.OO 10 27 11 3826.33 -3.72 146.58 18.87 60.32 11 30 58 3226.5 -7.84 139.99

110.00 18 39 42 2186.08 -32.93 33,32 22.22 99.73 19 16 8 1586.1 -31.24 26.51

110.00 11 7 0 3701.76 -.80 133.31 15.05 53.83 12 8 42 3101.8 -5.28 129.08

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2942 TRA-I.]704 TC3 3.7723 BAU .6014 SGT 3393.4 SGR 277.8 863 809.3 ST 880.2 SR 224.9 SS 584.1

ROE -.1332 RRA -.0768 RC3 .1451FAU .16946 RRT .4804 RRF -.5383 RTF -.9596 CRT -.3942 CRS .2736 CST .7703

FOE .0701FRA 2.2204 FC-12.3125 BSP 12514 9GB 3604.2 R23 -.0967 R13 -.9399 LSA 1006.0 MSA 392.0 SSA 29.5

BOE .3229 BRA 1.3726 BC3 3.7730 FSP 2582 SG1 3595.g 862 243.5 THA 2.14 EL1 884.9 EL2 205.8 ALF 173.92

LAUNCH DATE NOV 18 1964

HELIOCENTRIC CONIC

PLIGHT TIME 218.00

DISTANCE 513.186

-1.61AZL

8.04 AZP

ARRIVAL DATE JUN 24 1985

EARTH TO MARS

88.79 HCA 161.72 SHA 195.98 ECC .24707 INC 1.2t39 vl 30.134

91.15 TAL 331.84 TAp 153.56 RCA 147.56 APO 244.40 V2 23.261

RL 147.65 LAL .00 LCX. 33.69 VL 33.437 GAL

RP 238.29 LAp .38 LOP 217.42 VP 21.122 GAP

RC 193.877 GL 11.99 GP 2.52 ZAL 99.78 ZAP 155.32 ETS 173.01 ZAE 164.28 ETE

PLAN(TOCENTRIC CONIC

CS 11.621 VHL 3.409 DLA 20.34 RAL 162.17 RAO 6567.4 VEL 11.533 pTH 2.01 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 15 23 51 2793.22 -28.17

90.00 9 17 13 4038.14 -5.23

100.00 16 58 40 2487.47 -29.52

1OO.00 10 25 5 3817.12 -4.04

110.00 18 35 37 2184.20 -32.91

110.00 11 4 38 3693.15 -1.13

DIFFERENTIAL CORRECTIONS

TOE .2796 TRA-1.3338 TC3 3.8883 BAu .6048

ROE -.1259 RRA -.0775 RC3 .1797 FAU .17662

FOE .0912 FRA 2.2382 FC-13.1574 BSIP 12325

80E .3068 BRA 1.3381 BC3 3.8923 F SP 2713

11.24 ZAC 92.97 ETC 255.82 CLP 155.44

3.449 DpA -1.77 RAp 193.31 ECC 1.1913

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

81.33 21.67 93.06 16 10 25 2193.2 -27.44 72.74

182.82 16.44 82.13 10 24 29 3436.1 -8.92 156.08

58.73 21.56 94.94 17 40 8 1887.5 -28.52 50.07

146.06 15.78 60.36 11 28 42 3217.1 -7.95 139.47

33.18 21.05 99.81 19 12 1 1584.2 -31.21 26.37

134.88 13.97 55.83 12 6 12 3093.2 -5.61 128.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3602,8 $GR 281.3 SG3 849.Z ST 862.1SR 215.7 SS 585.3

flRT .3506 RRF -.6110 RTF -.9409 CRT -.3725 CRS .3118 CST .75c5

SGB 3813.7 R23 -.1087 R13 -.9412 LSA 988.4 MSA 393.1 SSA 29.0

SGI 3806.1 $62 254.6 THA 2.47 ELI 866.1 EL2 199.3 ALF 174.38

LAUNCH DATE NOV 18 1964 FLIGHT TIME 220.00

HELIOCENTRIC CONIC DISTANCE 516.758

RL 147.85 LAL .00 LOL 55.69 VL 33.408 GAL -1.53 AZL 88.82 HCA

Rfl 285.94 LAP .55 LOP 218.39 Vp 21.111 GAP 7.59 AZP 91.12 TAL

RC 198.086 GL 11.75 GP 2.72 ZAL 99.06 ZAp 154.44 ETS 172.80 ZAE

PLANETOCEMTRIC CONIC

C3 11.348 VHL 5.368 DLA 20.59 RAL 161.35 RAD 6567.4 VEL 11.521 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 19 56 2790.64 -28.16

90.00 9 14 38 4028.83 -5,47

100.00 16 54 49 2484.65 -29.50

1OO.OO 10 22 28 3809.88 -4.28

110.00 18 51 54 2180.g5 -32.87

110.00 11 I 51 3686.32 -1.40

DIFFERENTIAL CORRECTIONS

TOE .2639 TRA-1.2996 TC3 3.9846 BAU .8052

ROE -.1189 RRA -.0787 RC3 .2215 FAU .18373

FOE .1166 FRA 2.2563 FC-14.0228 OSP 12390

BOE .2894 BRA 1.3019 8C3 3.9908 FSP 2862

ARRIVAL DATE JUN 26 IS65

EARTH TO MARS

162.89 SMA 195.37 ECC .24481 INC 1.1788 vl 30.134

352.20 TAp 154.89 RCA 147.58 APO 243.18 V2 23.297

165.07 ETE 12.81 ZAC 93.19 ETC 255.82 CLP 154.57

LAUNCH DATE NOV 18 1964

2.01VHp 5.327 DpA -1.63 RAp 193.48 ECC 1.1867

INJ LONG [NJ RT ASC INJ AZMTH %NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

81.14 20.48 93.15 16 6 28 2190.6 -27.42 72.55

162.40 15.34 62.17 10 21 47 3428.6 -9.15 155.65

38.52 20.37 95.05 17 36 14 1884.6 -28.49 49.86

145.66 14.69 60.39 11 25 55 3209.9 -8.19 139.08

34.94 19.85 99.95 19 8 15 1580.9 -31.15 26.14

134.50 12.89 55.84 12 3 17 3086.3 -5.87 128.27

MID-CoURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 3603.2 SGR 289.2 SG3 889.8 ST 842.6 SR 206.8 SS 588.1

RRT .6212 RRF -.6835 RTF -.9417 CRT -.3448 CRS .3562 CST .7480

SGB 3614.8 R23 -.1227 R13 -.9421 LSA 970.5 MSA 395.1 SSA 28.4

8GI 3607.7 SG2 226.3 THA 2.87 EL1 845.8 EL2 193.4 ALF 174.90

FLIGHT TINE 222.00

HELIOCENTRIC CONIC DISTANCE 320.349

RL 147.85 LAL .00 LOt. 53.69 VL 33.378 GAL -1.45 AZL 88.87 HCA

RP 235.39 LAp .32 LOP 219.36 VP 21.104 GAP 7.16 AZP 91.09 TAL

RC 198.280 GL 11.45 GP 2.95 ZAL 98.36 ZAP 153.52 ETS 172.57 zAE

PLANETOCENTRIC C(_l[C

C3 11.079 VHL 3.329 DLA 20.59 RAL 180.32 RAO 6567.4 VEL 11.509 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 16 38 2785.73 -28.14

90.00 9 11 19 4023.82 -5.62

1OO.OO 18 51 32 2479.74 -29.47

100.00 10 19 7 3805,04 -4.44

110.00 18 26 38 2176.05 -32.81

110.00 10 58 32 5681.50 -1.58

O|FFERENTIAL CCRRECTIONS

ARRIVAL DATE JUN 28 1965

EARTH TO MARS

163.67 SMA 194.80 ECC .24226 INC 1.1349 vl 30.134

352.54 TAp 156.21RCA 147.61APO 241.99 V2 23.33S

165.88 ETE 14.70 ZAC 93.43 ETC 255.81CLP 153.68

TOE .2330 TRA-1.2630 TC3 4.0829 6AU .6061

ROE -.1120 RRA -.0904 RC3 .2701 FAU .19133

FOE .1329 FRA 2.2705 FC-14.9509 BSP 12563

8DE .2766 BRA 1,2655 BC3 4.0919 FSP 3009

2.00 VHP 5.208 0pA -1.46 RAp 193.65 ECC 1.1823

INJ I_G INJ RT ASC INJ AZMTH INJ TIME 1:)O CST TIM INJ 2 LAT INJ 2 LONG

80.78 19.28 93.33 16 3 4 2185.7 -27.38 72.20

162.12 14.21 62.20 10 18 23 3423.8 -9.30 155.38

58.16 19.17 95.23 17 32 52 1879.7 -28.44 49.31

143.40 18.37 60.41 11 22 32 3205.0 -8.35 136.79

34.57 18.64 100.16 19 4 52 1576.1 -31.07 25.78

134,25 11,79 55.85 11 59 53 3081.5 -6.05 128.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3601.5 SGR 302.2 SG3 932.7 ST 825.6 SR 197.9 SS 588.5

RRT .6873 RRF -.7512 RTF -.9426 CRT -.3220 CRS .3912 CST .7883

SGB 3614.2 R23 -.1390 R13 -.9431 LSA 954.2 MSA 394.8 SSA 27.7

SGt 3607.5 SG2 219.2 THA 3.31 ELI 828.2 EL2 186.7 ALF 175.35
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE ROY 16 1964

NEL|OCEMTRIC CC_IIC

RL 147.85 LAL .00

RP 235.24 LAp .29

RC 200.450 GL 11.09

PLAN(TOCENTSIC CONIC

C3 10.629 VHL 3.291

LNCH AZMTH LNCH TIRE

90.00 15 14 8

9O.O0 9 T 9

100.00 18 48 54

100.00 10 15 2

110.00 18 25 48

110.00 10 54 87

FLIGHT TIH( 224.00

DISTANCE 523.958

LOL 55.59 VL 35.347 GAL -1.38 AZL 88.91HCA 184.65 SMA

LOIs 220.34 VP 21.098 GAP 6.T2 AZP 91.05 TAL 352.88 TAp

GP 3.21ZAL 97.57 ZAP 152.58 (T3 lYE.30 ZAE 165.69 ETE

OLA 20.52 RAt. 150.68 RAD 6567.4 VEL II.4R9 PTH 2.00 VHP

L-I TIN[ INJ LAT |NJ tONG INJ RT ASC INJ AZMTH

277R.04 -28,1Q 80.82 |8.05 93.81

4022.13 -5.87 162.03 13.07 82.21

247E.35 -2R.43 57.82 17.93 95.52

3805.08 -4.51 145.29 12.43 60.42

2199.18 -3R.73 34.03 17.39 100.48

387R.99 -1.90 134.18 10.89 55.85

DIFFERENTIAL CCIIRECTION9 NID-COURSI[ EXECUTION ACCURACY

TOE .2443 TRA-1.288T TC$ 4.1TS7 BAU .8084 8GT 3598.G SCAI 381.5 SG3 977.8

ROE -.1051RRA -.0885 8C3 .8_1r1 FAU .10939 RRT .T470 _ -.811T RTF -.9438

FOE .1405 FRA 8.279ti FC-15.9409 BlIP 18558 _ 3910.9 R88 -.1574 R13 -.9439

BOE .2860 BRA 1.8295 RC8 4.1885 FSP 3158 SGI 3904.6 _ 813.2 THA 3.83

LAUNCH DATE NOV 18 1964 FLIGHT TIN[ 886.O0

HELIOCENTRIC C_I41C D|$TANCE 587.585

RL 147.85 LAL .00 LOL 55.69 VL 33.380 GAL -1.30 AZL I,I.97 HCA 165.63 SMA

RP 234.89 LAP .25 LOP 281.38 Vie 81.0H GAp 8.30 AZP 91.00 TAL 353.21 TAP

RC 202.$23 GL 10.94 Gff 3.50 ZAL 941.9tl ZAp 151.81ET8 |78.00 ZAE 167.51ETE

PLAMETOCENTMIC CONIC

C3 10.5R0 VHL _.854 DLA 80.37 RAL 151.13 RAiD 8387.4 VEL 11.4R8 PTH 8.00 VMp

LNCH AZNTH L_H TIN( L-I TIN( INJ LAT INJ _ INJ RT ASC INJ AZMTH INJ TIN(

90.00 15 12 88 8767.07 -tR.OQ 79.48 16.79 84.01 15 51t 33

90.00 9 1 59 4084.03 -9.81 188.14 t1.88 68.80 10 9 3

100.00 IS 47 2 2468.01 -n. 39 58.83 18.88 95.R1 17 88 4

100.00 10 10 3 3804.33 -4.47 I43.39 11.88 90.41 11 13 28

110.00 18 83 35 2159.95 -3|.88 33.35 16.10 100.65 1R 59 55

110.00 10 50 0 3978.14 -1.97 134.13 0.31 55.05 11 51 19

DIFFERENTIAL C_RRECTION8 NID-COURN EXECUTION ACCURACY

TOE .2578 TRA-I. SON TC3 4.899R BAU .8071 RGT 3590.4 _ 348.8 SG3 ID85.5

ROE -.0991 RRA -.0R53 RC3 .393R FAU .80793 RRT .TOI_ RlilF -o8830 RTF -.9440

FDE • 1407 FRA _.8R45 PC-tG.9903 BSP 1843R SrM 390T.3 R83 -.1778 R13 -.9448

9DE .2570 BRA 1.192tl 8C3 4.297R F3P 3311 SGI 3801.Z SG8 2011.1 THA 4.44

ARRIVAL DATE JUN 30 1965

EARTH TO MARS

194.26 ECC .24002 INC 1.0570 vl 30.134

157.53 RCA 147.63 APO 240.68 V2 23.355

16.98 ZAC 93.69 ETC 255.81 CLP 152.76

5.092 DPA -1.25 RAp 185.81 ECC 1.1762

IHJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

18 0 24 2178.D -27.31 71.65

10 14 11 3422.1 -9.55 155.28

17 30 7 1872.4 -28.55 48.98

11 18 25 3203.1 -8.42 138.68

19 1 58 1569.2 -30.94 25.28

11 55 56 3079.0 -6.14 127.88

ORBIT DETERMINATIO4q ACCURACY

ST 809.9 SIR 188.7 SS 586.2

CRT -.2995 CRS .4185 CST .7339

LSA 939.D HSA 390.7 SSA 27.3

EL1 812.0 EL2 179.6 ALF 175.SD

ARRIVAL DATE JUL 2 1965

EARTH TO MARS

193.74 ECC .23789 INC 1.0325 vl 30.134

158.83 RCA 147.65 APO 259.83 V2 23.405

19.77 ZAC 93.99 ETC 255.80 CLP 151.81

4.97R DpA -.99 RAP 193.96 ECC 1.1743

PO CST TIN INJ Z LAT INJ 2 LONG

2157.1 -27.20 70.86

3424.D -9.29 155.39

1662.0 -28.23 48.23

3804.3 -9.57 138.75

1550.0 -30.78 24.62

3079.1 -8.14 127.69

ORBIT DETERMINATION ACCURACY

ST 794.5 SR 179.5 $S 581.8

CRT -.2763 CRS .4417 CST .7325

LSA 924.D NSA 383.9 SSA 26.9

EL1 796.2 EL2 178.2 ALF 176.25

LAUNCH DATE NOV 15 1964 PLIGHT TINE 226.00

HELIOCENTRIC CONIC

RL 147.85 LAL .00

RP 234.55 LAp .22

RC 204.770 GL 10.10

PLAMETOCENTRIC CONIC

C3 10.362 VHL 3.219

LNCH AZMTH LNCH TIME

90.00 15 11 47

90.00 8 55 38

100.00 18 46 5

100.00 10 4 1

110.00 18 22 3

110.00 10 44 32

DISTANCE 551.229

LOt. 55.59 VL 33.294 GAL -1.23 AZL 89.03 HCA 166.61 SMA

LOP 222.51 VP 21.098 GAP 5.68 AZP 90.15 TAL 555.53 TAp

GP 3.84 ZAL 96.33 ZAP 150.61 ETS 171.65 ZA( 188.30 ETE

ARRIVAL DATE JUL 4 1965

EARTH TO MARS

193.25 ECC .23556 INC .9718 vl 50.154

160.14 RCA 147.67 Apo 238.83 V2 23.442

23.22 ZAC 94.32 ETC 255.80 CLP 150.84

DLA 20.13 RAL 157.95 RAD 6567.4 VEL 11.478 PTH 2.00 VHP

L-I TIME INJ LAT INJ LONG IHJ RT A$C INJ AZNTH INJ TIME

2752.19 -27.96 78.34 15.48 94.54 15 57 59

4030.10 -5.42 168.48 10.88 62.16 ID 2 48

2448.12 -29.25 55.63 15.34 96.44 17 26 53

3809.40 -4.30 145.64 10.04 60.39 11 7 31

2147.87 -32.45 32.45 14.76 101.37 18 57 51

3682.42 °1.54 134.30 6.33 55.85 11 45 55

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2507 TRA-I.I5?4 TO3 4.3310 RAU .6035 SGT 3371.T VeR 383.5 54;3 1072.7

ROE -.0915 RRA -.0891RC3 .4713 FAU .21511 RRT .839T RRF -.9039 RTF -.9441

FOE .1396 FRA 2.2978 PC-18.0555 8SP 12517 _ 3398.t fl83 -.1997 RI3 -.9451

ROE .2482 8RA 1.1608 BC3 4.3566 FSP 3496 SG1 3388.2 SiT2 807.4 THA 5.17

LAUNCH DATE NOV 18 1964 PLIGHT TIME 830.00

HELIOCENTRIC C_ZC D|STANCE 534.890

RL 147.85 LAL .00 LOL 55.69 VL 33.269 GAL -1.17 AZL 89.10 HCA 167.80 SMA

RP 234.17 LAp .19 LOP 223.29 VP 81.098 GAp 5.47 AZP 90.88 TAL 353.83 TAp

RC 206.900 GL 9.45 reP 4.84 ZAL 95.99 ZAp 149.57 [T3 171.88 ZN[ 169.05 EYE

PLAN(TOCENTRIC C_IC

C5 10.144 VHL 3.185 OLA 19.79 RAt. 157.04 MAD 9587.4 VEL 11.469 PTH 1.99 VHP

LNCH AZNTH LNCH TIN( L-I TIRE INJ LAT INJ i..CNG INJ RT AS(: IHJ AZNTH IHJ TIME

90.00 15 12 18 273_.65 -BY.ST 78.92 14.11 95.25 15 57 51

90.00 8 47 54 4041.09 -5.07 163.10 9.39 62.10 9 55 15

100.00 16 46 9 8430.00 -29.11 54.5t 15.98 97.18 17 26 39

100.00 9 58 43 3818.97 -3.R8 146.17 6.78 60,35 11 0 22

110.00 18 21 18 2138.33 -38.24 31.29 15.34 108.02 18 56 50

110.00 10 38 4 3899.41 -1.28 134.66 7.10 55.84 11 39 53

DIFFERENTIAL C_RECTION8 MID-COURSE EXECUTION ACCURACY

TO( .2270 TRA-I.ILP'_7 TC3 4.3988 8AU .SOIl SGT 3551,1 $GR 429.0 _93 1122.5

ROE -.0843 RRA -.0938 RC3 .5935 FAU .82481 RRT .8718 RRF -.9350 flTF -.9444

FOE .1259 FRA 2.3028 FC-19.1867 RSP 12436 _ 3577.5 R23 -.2822 R13 -.9458

80( .2421 8RA 1.1266 RC3 4.4322 FSP 3681 SG1 3371.$ $82 209.0 THA 6.03

4.859 DpA -.69 RAp 194.11 ECC 1.1705

PQ CST TIN INJ 2 LAT INJ 2 LONG

2152.2 -27.06 69.8D

3430.1 -9.10 155.74

1848.1 -28.05 47.24

3209.4 -8.21 139.03

1547.9 -30.55 25.75

3082.4 -6.01 128.07

ORBIT DETEflHINATION ACCURACY

ST 780.3 SR 170.5 SS 578.5

CRT -.2452 CRS .4684 CST .7556

LSA 911.1 MSA 375.5 SSA 26.4

ELI 781.5 EL2 165.1 ALF 176.79

ARRIVAL DATE JUL 6 i965

EARTH TO MARS

192.79 ECC .23392 INC .9010 vl 30.134

161.43 RCA 147.89 AlSO 237.89 V2 23.479

27.51 ZAC 94.70 (TC 255.79 CLP 149.83

4.762 OpA -.32 RAP 194.26 ECC 1.1669

PO CST TIM INJ 2 LAT INJ 2 LONG

2132.7 -26.85 GS.41

3441.1 -8.78 156.56

1830.0 -27.82 45.94

3219.0 -7.8g t3g.57

1532.3 -30.25 22.64

3089.4 -5.75 128.45

ORBIT DETERMINATION ACCURACY

3T 787.0 3R 161.2 SS 571.5

CRT -,2132 CRS .4881 CST .7401

L3A sg8.5 M3A _64.6 SSA 28.0

EL1 767.8 EL2 157.3 ALF 177.32
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JPL TM 33-1OO EARTH--MARSTRAJECTORIES(VOL. 1. 1964)

LAUNCH DATE NOV 18 1964 FLIGHT TIM( 232.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CONIC

RL 147.86 LAL .DO LOt. SS.69 VL

RP 233.80 LAP ,|6 LOP 224.28 VP

RC 209.011 GL 6.65 GF 4.71 ZAL

PLANETOCENTR|C CONIC

C3 9.934 VHL 3.162

LNCH AZNTH LNCH TIME

90.00 15 14 12

90.00 8 36 30

100.00 16 47 28

100.00 9 47 54

110.00 18 2! 30

110.00 10 30 21

DIFFERENTIAL CORRECTION_

TOE .2317 TRA-1,0848 TC3 4.4613 BAU .$993

ROE -.0761RRA -.0990 RC3 .6768 FAU ,23433

FOE .0766 FRA 2.2871 FC-20.4210 BSP 12364

DOE .2439 BRA 1.0891BC3 4.5122 FSP 3843

DISTANCE §38.5f_' EARTH TO MARS

33.245 GAL -1.10 AZL 8.9.16 HCA 168.59 SNA 192.35 ECC .23209 INC .8158 vl 30.134

21.102 GAP 5.06 AZP 60.80 TAL 354.13 TAp 162.72 RCA 147.71 Apo 236.99 V2 23.517

95.07 ZAP 148.48 [TS 170.78 ZAE 169.73 (TE 32.84 ZAC 95.15 ETC 255.76 CLP 148.80

OLA 19.25 RAL 156.10 RAD 6667.4 VEL 11.460 PTH 1.99 VHp 4.659 DpA .12 RAp 194.41 ECC 1.1636

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2707.51 -27.70 75.10 12.66 96.14 15 59 19 2107.5 -26.56 66.62

4057.91 -4.53 164.04 8.04 62.02 9 46 8 3457.9 -8.24 157.33

2406.73 -26.90 52.61 12.49 97.99 17 27 35 1606.7 -27.49 44.29

3833.92 -S.47 146.99 7.46 60.29 10 51 48 3233.9 -7.40 140.41

2112.52 -31.95 29.81 11.84 102.85 18 56 43 1512.5 -29.85 21.23

3700.90 -.84 135.26 5.82 55.83 11 32 2 3100.9 -5.32 129.04

NID-COURS_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3328.1 6GR 486.8 $63 1175.6 ST 759.6 SR 150.2 SS 556.9

RRT .8953 RRF -.9577 RTF -.9445 CRT -.1869 CRS .4802 CST .7628

ST_ 3561.6 R23 -.2442 R13 -.9464 LSA 890.4 MSA 340.9 SSA 26.2

SG1 3355.1 $62 215.0 THA 7.07 EL1 760.2 EL2 147.4 ALF 177.80

LAUNCH OATE NOV 18 1964 FLIGHT TINS 234.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC CONIC DISTANCE 542.239 EARTH

RL 147.85 LAL .DO LOL 53.69 VL 33.223 GAL -1.04 AZL 89.28 HCA 169.58 SHA 191.93 ECC .23034 |NC

RP 233.44 LAP .13 LOP 223.29 VP 21.109 GAP 4.86 AZP 90.71 TAL 354.42 TAp 164.00 _CA 147.72 APO

RC 211.104 GL 7.66 GP 5.27 ZAL 94.46 ZAP 147.36 ET$ 170.22 ZAE 170.27 ETE 39.43 ZAC 95.68 ETC

PLANETOCENTREC C04_llC

CS 9.733 VHL 3.120 DLA 18.53 RAL 155.12 RAD 6567.4 VEL 11.451PTH 1.99 VHp 4.560 DpA .66 RAP

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT

90.00 15 17 43 2673.51 -27.44

90.00 8 27 5 4081.80 -3.77

100.00 16 50 15 2377.11 -28.60

100.00 9 37 14 3835.43 -2.74

110,00 16 22 51 2087.37 -31.56

110.00 10 21 7 3717.93 -.19

DIFFERENTIAL C(_RECTIONS

TOE .2391 TRA-1.0471 TC3 4.5209 BAU .5977

ROE -.0670 RRA -.1056 RC3 .81|5 FAU .24393

FOE .0108 FRA 2.2695 FC-21.6966 B_P 12277

8DE .2483 BRA 1.0524 BC3 4.5932 FSP 4030

TO MARS

.7157 vl 30.134

236.14 V2 26.555

255.77 CLP 147.74

194.58 ICE 1.1602

|NJ LONG INJ RT ASC IHJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.80 11.10 97.27 16 2 18 2075.5 -26.15 64.37

165.36 6.62 61.91 9 35 7 3481.8 -7.50 158.68

50.66 10.91 99.09 17 29 52 1777.1 -27.05 42.20

148.17 6.06 60.22 10 41 29 3255.4 -6.69 141.61

27.96 10.22 103.88 16 57 39 1487.4 -29.33 19.46

136.15 4.46 55.82 11 23 5 3117.9 -4.67 129.93

HID-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3502.1 SGR 5,59,8 $63 1229.8 ST 755.2 SR 156.3 SS 543.6

RflT .9127 RRF -.9735 RTF -.9446 CRT -.1473 CflS .4692 CST .7946

SG6 3546.6 R23 -.2631 R13 -.9473 LSA 887.2 MSA 312.0 SSA 26.7

$GI 3539.3 662 226.4 THA 8.33 ELI 755.5 EL2 136.8 ALF 178.40

LAUNCH DATE NOV 18 1964 FLIGHT YINE 236.00 ARRIVAL DATE JUL 12 1945

HELIOCENTRIC CONIC

RL 147.65 LAL .00 LOt.

RP 233.07 LAP .10 LOP 226.27 vP 21.116 GAP 4.27 AZP 90.59 TAL 354.70 TAp 165.28 RCA 147.74 Apo 235.34

RC 213.179 GL 6.42 GP 5.95 ZAL 93.86 ZkP 146.18 ET6 169.55 ZAE 170.61 (T( 47.38 ZkC 96.33 ETC 255.75

PLANETOCENTflIC CONIC

C3 9.541VHL 3.089 OLA 17.62 qAL 154.06 RAD 6567.3 VEL 11.442 PTH 1.98 VHP 4.465 DPA 1.33 RAp 194.77

DISTANCE 545.966 EARTH TO MARS

55.69 VL 33.201 GAL -.99 AZL 89.40 HCA 170.58 SMA 191.54 ECC .22666 IHC .5R37 vl $0.134

V2 23.593

CLP 146.64

ECC 1.1570

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 23 11 2635.00 -27.06 69.89 9.40 98.68 16 T 6 2035.D -25.58 61.54

90.00 6 15 11 4114.45 -2.72 167.21 5.10 61.80 9 21 46 3514.5 -6.47 160.56

100.00 16 54 48 2339.53 -28.17 47.95 9.19 100.45 17 33 47 1739.5 -26.43 39.58

100.00 9 24 15 3685.15 -1.74 149.81 4.56 60.15 10 2g O 3285.1 -5.70 143.26

ltO.O0 16 25 36 2055.43 -31.01 25.63 8.45 105.16 18 59 52 1455.4 -28.62 17.25

110.00 10 9 56 3742.02 .73 137.41 3.01 55.82 11 12 16 3142.0 -3.75 131.20

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2513 TRA-l,0102 TC3 4.5569 BAU .5945 $GT 3465.2 9GR 651.7 SG3 1284.6 ST 756.5 SR 124.3 SS 534.3

ROE -.0558 RRA -.1135 RC3 .9782 FAU .25356 RRT .9243 RRF -.9840 RTF -.9446 CRT -.0813 CRS .4467 CST .6451

FOE -.0909 FRA 2.2388 FC-23.0101BSP 12177 _ 3525.9 R23 -°2794 R13 -.9479 LSA 894.1NSA 270.1 SSA 28.1

BDE .2574 BRA 1.0165 BC3 4.6607 FSP 4215 SG1 3517.4 SG2 245.0 THA 9.91 EL1 756.5 EL2 123.9 ALF 179.21

LAUNCH OATS NOV 18 1964 FLIGHT TIME 238.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC C0NXC

RL 147.65 LAL .DO LOL 55.69 VL 33.181 GAL

RP 262.70 LAP .07 LOP 227.27 Yp 21.128 GAP 3.88 AZP

RC 215.236 GL 4.84 GP 6.80 ZAL 93.31 ZAP 144.93 ITS

PLANI[T(_ENTRIC CONIC

C3 9.359 VHL 3.059 DLA 16.35 RAL 152.81 RAD 6567.3 VEL

LNCH AZI4TH LNCH TIME L-I TIN( |NJ LAT |NJ LONG INJ

90.00 15 31 2 2583.62 -29.48 69.85

90.00 7 56 9 4158.30 -1.31 169.66

100.00 17 I 33 2291.70 -27.53 44.54

100.00 6 6 19 3925.45 -.37 152.02

110.00 18 30 7 2014.59 -30.25 22.69

110.00 9 56 14 3775.32 2.01 139.14

DISTANCE 549.687 EARTH TO MARS

-.93 AZL 89.55 HCA 171.58 SMA 191.16 ECC .22710 IMC .4452 vl $0.134

90.44 TAL 354.97 TAp 166.54 RCA 147.75 APO 234.57 V2 23.631

168.72 zAE 170.64 ETE 56.51 ZAC 97.13 ETC 255.73 CLP 145.51

DIFFERENTIAL CORRECTIONS

TOE .2676 TRA -.9776 TC3 4.5844 BAU .5900

ROE -.0417 RRA -.1239 RC3 1.1839 FAU .26268

FDE -.2300 FRA 2.2073 FC-24.2991 BSP 12198

DOE .2708 BRA .9954 BC3 4.7154 FSP 4437

11.435 PTH 1.98 VHP 4.374 DpA 2.15 RAP 195.00 ECC 1.1540

RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

7.51 100.42 16 14 6 1983.6 -24.77 57.99

3.46 61.71 9 5 27 3558.3 -5.08 163.01

7.27 102.14 17 39 45 1691.7 -25.59 36.28

2.94 60.11 10 13 44 3325.5 -4.35 145.48

6.47 106.74 19 3 42 1414.6 °27.66 14.46

1.46 55.87 10 59 lO 3175.3 -2.46 132.94

ORDIT DETERMINATION ACCURACY

ST 765.4 SR 108.8 SS 541.8

CRT .0502 CR6 .4475 CST .9051

LSA 918.1 NSA 217.7 SSA 30.9

ELL 765.4 EL2 108.7 ALF .42

MID-COURSI[ EXECUTION ACCURACY

SGT 3419.2 SGR 767.6 SG3 1337.9

flRT .9316 RRF -.9908 RTF -.9435

SG8 3504.3 R23 -.2920 Rl3 -.9485

$61 3493.6 SG2 273,1 THA 11.89
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 18 1964 FLIGHT TIM( 240.00

HEL|OCENTRZC CONIC DISTANCE 5S3.423

RL 147.85 LAL .00 LOt. 55.69 VL 33.161 GAL -.88 AZL 89.74 HCA 172.58 SMA

RP 282.82 LAp .03 LOP 228.27 VP 21.141 GAP 3.$0 AZP 90.25 TAL 355.22 TAp

tiC 217.275 GL 2.79 GP 7.88 ZAL 92.77 ZAP 146.59 ETS 167.88 ZAE 170.24 ETE

PLANETO(ENTR|C CONIC

C$ 9.193 VHL 3.032 DLA 14.63 RAL 151.62 MAD 6567.3 VEL 11.427 PTH 1.98 VHP

LNCH AZMTH LN_H TIME L-I TIME INJ LAT
90.00 16-41 55 2517.90 -25.59

go.o0 7 34 89 4217.06 .§9

100.00 17 11 7 2R50.24 -26.57

100.00 8 48 29 $979.98 1,48

110.00 18 SG 55 1961.76 -29.15

110.00 9 $9 10 3821.20 3.76

O|FFERENTIAL CCRRECTI(_AS

TOE .2994 TRA -.9382 TC3 4.5905 BAU .5918

R0£ -.0201RRA -.1347 RC3 1.4529 FAU .27291

FOE -.4634 FRA 2.122t) FC-26.7004 BSlP 12091

80( .5001 8RA .9459 BC3 4.8149 FSP 4660

LALRACH OATE NOV 18 1964

HELIT)CENTRIC C(_iIC

RL 147.65 LAL .00 LOL S§.6R VL

RP 261.86 LAp .00 LOP 229.28 VP

RC 219.295 GL .05 GP 9.29 ZAL

PLAN£TOC(NTRIC C(_ilC

ARRIVAL DATE JUL 16 1965

EARTH TO MARS

190.81ECC .22660 INC .2480 Vl 30.184

167.60 RCA 147.76 APO 233.85 V2 23.670

66.26 ZAC 98.14 (TC 265.69 CLP 144.34

4.290 OPA 3.21 RAp 195.29 [CC 1.1513

|NJ LONG INJ RT ASC INJ AZMTH ZNJ TIN( PO CST TIM |NJ 2 LAT INJ 2 LONG

61.64 5.36 102.56 16 26 53 1917.9 -23.60 58.58

172.93 1.68 61.69 8 45 16 3617.1 -3.20 166.30

40.22 S.09 104.22 17 48 17 1630.2 -24.36 32.12

155.01 1.19 60.14 8 54 49 3380.0 -2.51 148.49

18.97 4.23 108.70 19 9 37 1361.8 -26.32 10.98

141.54 359.76 56.00 10 42 51 3221.2 -.73 135.33

M|O-COUR3_ (XI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3378.2 Srdt 920.2 SG3 1395.4 ST 792.4 SR 91.5 SS 589.8

RRT .0387 RRF -.9950 RTF -.9432 CRT .3318 CRS .5512 CST .9649

SG8 3501.3 R23 -.2987 R13 -.9503 LSA 980.6 MSA 145.5 SSA 38.9

SG1 $487.4 SG2 312.1THA 14.43 EL1 793.0 EL2 86.2 ALF 2.22

FLIGHT TiM( 242.00 ARRIVAL DATE JUL 18 1965

O|$TAIICE |37.174 EARTH TO MARS

33,143 GAL -.83 AZL 90.00 HCA 173.59 SMA 190.47 ECC .22418 iNC .0383 vl 30.184

21,158 GAP 3.12 AZP 90.00 TAL 355.47 TAP 169.05 RCA 147.77 APO 233.17 V2 23.709

92.24 ZAP 142.13 ET8 186.35 Z/t/[ 189.28 ETE 75.72 ZAC 99.47 ETC 255.64 CLP 143.12

C3 9.056 VHL S.009 OLA 12.24 RAL 150.13 RAO 6987.3 VEL 11.421PTH 1.98 VHP

LNCH AZMTH LNCH TIH( L-| TIME ]NJ LAT

go.o0 15 56 $0 2432.43 -24.19

90.00 7 8 9 4296.74 3.18

100.00 17 24 26 2149.90 -25.11

100.00 8 23 14 4054.50 4.00

110.00 18 46 49 1892.13 °27.34

110.00 9 17 21 3885.03 6.18

DIFFERENTIAL CCRRECT|ON8

TOE .3492 TRA -.8891TC3 4.5954 RAU .5974

ROE .0127 RRA -.1481RC3 1.7972 FAU .28181

FDE -.7861FRA 2.0151FC-26.9211BSP 11892

808 .3494 BRA .9016 BC3 4.9343 FSP 4788

4.214 DPA 4.58 RAp 195.69 (CC 1.1490

|NJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIM iNJ 2 bAT iNJ 2 LONG

55.77 2.87 105.19 18 37 22 1832.4 -21.87 47.87

177.38 359.74 61.85 8 19 46 3696.7 -.66 170.75

34.70 2.58 108.77 18 0 16 1549.9 -22.57 26.82

18R.11 359.27 80.35 9 30 49 3454.5 .02 152.58

14.20 1.8S 111.10 19 18 21 1292.1 -24.42 G.AZ

144.90 357.92 58,31 10 22 6 3285.0 1.71 138.66

MID-COURSE EX(CUT|ON ACCuRACy ORBIT 0ETERNINAT[ON ACCURACY

SGT 3330.5 SGR 11t9.8 SG3 1446.2 ST 847.9 SR 95.6 SS 715.6

RRT ,9408RRF -.9974 flTF -.9437 CRT .7872 CR8 .8198 CST .9885

SGB 3513.7 R23 -.2919 R13 -.9339 LSA 1109.1MSA 87.3 SSA 50.0

SG1 3404.9 SG2 362.4 THA 17.75 ELI 851.3 EL2 58.7 ALF 5.09

LAUNCH DATE NOV 18 1964 FLIGHT TIME 244.00 ARR|VAL DATE JUL 20 1965

HELIOCENTRIC CONIC DISTANCE 560,936 EARTH TO MARS

RL 147.85 LAL .00 LOt. 55.69 VL 33.125 GAL -.78 AZL 90.34 HCA 174.59 SMA 190.15 ECC .22284 1NC .3372 vl 30.134

RP 231.57 LAP -.05 LOP 230.29 VP 21.172 RAP 2.76 AZP 89.66 TAL 355.70 TAp 170.30 RCA 147.78 kPO 232.S2 v2 23.746

RC 221.297 GL -3.77 GP 11.22 ZAL 91.76 ZAP 140.40 ET$ 164.56 ZAE 167.36 ETE 83.95 ZAC 101.30 ETC 255.56 CLP 141.85

PLANETOCENTRIC CONIC

C3 8.983 VHL 2.997 OLA 8.82 RAL 148.31 MAD 6587.3 ¥(L 11.418 PTH 1.98 VHp 4.1310pA 6.44 RAp 196.26 ECC 1.1478

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN _NJ 2 LAT INJ 2 LONG

go.o0 16 17 SO 2618.13 -21.94 40.15 339.95 108.57 16 56 8 1718.1 -19.23 40.58

90.00 6 36 3 4407.90 8.70 183.63 357.65 62.42 7 46 30 3807.9 2.95 176.96

100.00 17 43 8 2041.92 -22.00 27.51 359.63 109.88 18 17 10 1441.9 -19.88 19.98

100.00 7 50 5 4159.34 7.50 164.92 357.21 60.98 8 59 25 3559.3 3.57 158.33

110.00 19 1 10 1797.72 -25.07 7.07 356.65 114.04 19 31 8 1197.7 -21.60 .53

110.00 8 48 33 3976.$0 9.59 149.76 355.94 57.06 9 34 49 3376.3 5.19 143.44

OIFFERENTZAL C._RflECTION8 fl|D-COURSI[ ExECuTION ACCURACY ORBIT DETERMINATioN ACCURACY

TO( .4152 TRA -.8443 TC3 4.5428 RAU .8094 $GT 3273.0 S_ 1397.5 SG3 1494.7 ST 936.4 8R 169.5 $S 978.9

ROE .0708 RRA -.1613 RC3 2.2613 FAU .29001 RRT .9410RflF -.9998 RTF -.9423 CRT .9867 CRS .9797 CST .9847

FOE-1.2888 FRA 1.8283 FC-27.9503 9SP 11981 SGB 3558.8 R23 -.2833 R13 -.9678 LSA 1359.8 NSA 118.4 SSA 26.1

BDE .4212 8RA .8595 8C3 3.0744 FSP 4920 SG1 3532.1 SG2 433.2 THA 22.26 ELI 931.2 EL2 27.1 ALF 10.14

LAUNCH DATE NOV 18 1964 FL|GHT TIM( 246.00 ARRIVAL DATE JUL 22 1965

HEL|OCENTRIC CONIC DISTANCE 564,710 EARTH TO MARS

RL 147.85 LAL .00 LOt. 55.69 VL 33,108 GAL -.74 AZl. 90.83 HCA 175.61 SIAA 109.85 ECC .22156 INS .8294 vl 30.13A

RP 261.20 LAp -.08 LOP 231.30 VP 21,190 GAP 2.39 AZP 09.16 TAL 355.92 TAp 171.53 RCA 147.79 APO 231.91 V2 23.788

RC 226.281GL -9.34 GP

PLAN(TC_ENTRIC CONIC

C3 9.064 VHL 3.011DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 16 47 12 2158.72 -18.17

90.00 5 44 42 4370.76 11.71

100.00 18 10 17 1690.72 -16.98

100.00 7 4 18 4314.01 12.48

110.00 19 22 32 1664.57 -21.11

110.00 8 8 32 4112.91 14.55

DIFFERENTIAL CCRRECT|ON8

TOE .5270 TRA -.7854 TC3 4.4318 RAU .8428

ROE .1898 RRA -.1667 RCS 2.9127 FAU .29884

FOE-2.1288 FRA 1.4397 FC-28.5442 B_P 11988

ROE .3600 BRA .8023 OCS 5.3062 FSP 4820

13.99 ZAL 91.24 ZAP 138.49 (TS 192.12 zAE 164.82 ETE 90.30 ZAC 103.93 ETC 255.41 CLP 140.51

3.74 RAt. 145.9R RAO 8387.3 V(L 11,422 PTH 1.96 VHP 4,112 OpA 9.10 RAP 197.13 ECC 1.1A92

INJ I._ |NJ RT ASC |NJ AZIATH INJ TIME PO CST TiM INJ 2 LAT INJ 2 LONG

37.98 356.55 112.09 17 25 10 1538.7 -13.02 30.72

192.97 355.55 64.03 7 0 33 3970.8 8.12 186.13

17.91 358.Z0 113.54 18 41 48 1290.7 -15.63 10.71

173.69 355.15 82.62 8 16 12 3714.0 8.72 166.93

359.85 355.11 117.53 19 50 17 1064.6 -17.26 $52.63

157.24 353.96 58.72 9 17 5 3512.9 10.30 150.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

$GT 3220.3 Md_ IR|7.6 $63 1544.5 ST 1101.9 SR 376.5 SS 1481.2

RRT .9413 _ -.9993 RTF -.9397 CRT .9859 CRS .9986 CST .9753

3697.8 RZ$ -.2637 R13 -.9641 LSA 1675.7 MSA 196.9 SSA 9.9

SGI 3658.2 3_?- 540.1 THA 28.66 ELI 1162.7 EL2 63.7 ALF 18.64
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE t40V 16 1964

HELIOCENTRIC CONIC

RL 147.85 LAL .00

RF 230.82 LAp -.10

RC 225.247 GL -17.99

PLANETOCENTRIC CONIC

C3 9.563 VHL 3.096

LNCH AZMTH LNCH TIME

90.00 17 33 55

90.00 4 32 1

100.00 18 52 55

100.00 5 55 22

110.00 19 56 54

110.00 7 8 12

FLIGHT TIME 248.00 ARRIVAL DATE JUL 24 1965

DISTANCE 568.496 EARTH TO MARS

LOt. 55.69 VL 33.093 GAL -.70 AZL 91.66 HCA 176.62 SMA 189.56 ECC .22036 INC 1.8521 Vl 30.134

LOP 232.32 VP 21.210 GAP 2.04 AZP 88.35 TAL 356.13 TAp 172.75 RCA 147.79 APO 231.54 V2 23.627

GP 18.28 ZAL 90.76 ZAP 135.81 ETS 158.59 ZAE 160.43 ETE 94.65 ZAC 108.00 [TC 255.11 CLp 139.04

OLA -4.27 RAL 142.68 RAO 6567.3 VEL 11.444 PTH 1.99 VHp 4.125 DPA 13.17

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

1920.99 -11.53 23.69 352.90 116.04 19 5 36 1321.0

4830.21 18.87 208.64 354.09 68.49 5 52 32 4230.2

1665.05 -12.33 4.46 382.49 117.45 19 20 40 1065.0

4561.38 19.69 188.52 353.73 67.05 7 11 23 3961.4

1465.77 -14.44 348.11 351.27 121.33 20 21 0 865.8

4333.42 21.89 170.12 352.64 63.06 8 20 26 3733.4

RAP 198.56 ECC 1.1577

INJ 2 LAT INJ 2 LONG

-7.94 16.85

15.78 201.33

-8.56 357.70

16.42 181.26

-10.19 341.59

18.10 163.04

DIFFERENTIAL CCIRRECTIONS

TDE .6873 TRA -.7368 TC3 4.0146 BAU .6946

RDE .4220 RRA -.1687 RC3 3.6432 FAU .29274

FOE-3.2238 FRA 1.0851 FC-26.4457 BSP 13105

8DE .8065 BRA .7578 BC3 5.4214 FSP 4930

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3110.8 SGR 2407.5 SG3 1515.7 ST 1339.1 SR 789.5 SS 2144.8

RRT .9387 RRF -.9996 RTF -.9355 CRT .9811 CRS .9998 CST .9774

SGB 3933.6 R23 -.2284 R13 -.9733 LSA 2637.7 MSA 243.1 SSk 4.7

SG1 3876.8 SG2 666.2 THA 37.28 ELI 1548.8 EL2 132.2 ALF 30.29

LAUNCH DATE NOV 18 1964 FLIGHT TIME 250.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC C.ONIC

RL 147.85 LAb .00 COL 55.69 VL

RP 230.48 LAP -.15 LOP 233.33 VP

RC 227.195 GL -32.27 GP 25.61ZAL

PLANETOCENTRIC Co_IC

C3 11.702 VHL 3.421

LNCH A_tlTH LNCH TIM(

90.00 19 4 18

90.00 2 19 0

100.00 20 15 24

100.00 3 50 38

110.00 21 1 10

110.00 5 21 19

01FFERENTIAL CORRECTION8

TOE .9975 TRA -.$794 TC3 3.0680 BAU .8061

RDE 1.0188 RRA -.1548 RCS 4.1401 FAU .26263

FDE-4.8618 FRA .4793 FC-19.4299 9SP 16200

BOE 1.4258 8RA .6915 BC3 5.1530 FSP 4909

DISTANCE 572.294 EARTH TO MARS

33.078 GAL -.68 AZL 93.17 HCA 177.64 SNA 189.30 ECC .21921 INC 3.1708 vl 30.134

21.231 GAP 1.69 AZP 86.84 TAL 356.33 TAP 175.97 RCA 147.80 APO 230.79 V2 23.867

90.31 ZAP 131.47 ET$ 153.32 Z/_ 152.93 ETE 97.17 ZAC 114.96 ETC 254.37 CLP 137.25

OLA -17.38 RAL 137.38 RAO 6567.4 VEL 11.536 PTH 2.01 VHp 4.286 OpA 20.09 RAp 201.20 ECC 1.1926

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1513.30 1.34 .85 350.90 116.29 19 29 32 913.3 5.11 354.00

5318.93 27.44 241.71 3§5.85 82.70 S 47 39 4718.9 26.14 233.28

1283.89 .29 343.20 350.32 119.89 20 36 48 683.9 4.26 336.67

5023.58 28.63 219.79 355.65 81.00 5 14 19 4423.6 27.09 211.32

1140.55 -2.38 330.67 348.66 124.11 21 20 10 540.5 2.13 324.47

4739.70 31.69 197.52 354.95 76.46 6 40 19 4139.7 29.50 189.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2935.6 $_R 3315.2 SG3 1348.9 ST 1709.8 SR 1709.9 SS 3020.4

RRT ,9328 RRF -.9998 RTF -.9276 CRT .9856 CRS .9999 CST .9838

SG8 4428.1 R23 -.1740 R13 -.9847 LSA 3859.5 MSA 272.0 SSA 2.2

861 4354.2 962 805.8 THA 48.72 ELI 2409.4 EL2 204.9 ALF 45.00

L&UNCH DATE NOV 18 1964

HELIOCENTRIC CON IC

RL 147.85 LAL .00 LOL 55.69 VL

RP 230.05 LAP -.16 LOP 254.36 VP

RC 229.120 GL -56.19 GP 39.79 ZAL

PLANETOCENTRIC CONIC

C3 23.293 VHL 4.826 DLA -39.59 RAL 126.58 RAG 6567,9 VEL

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT 1NJ LONG INJ

61.09 t8 39 43 1344.81 25.54 1?.04

118.91 1 17 27 5601.50 25.58 261.38

61.09 18 39 43 1544.81 25.54 17.04

118.91 1 17 27 5601.30 25.56 261.38

61.09 18 39 43 1544.81 25.54 17.04

118.91 1 17 27 5601.50 25.56 261.38

DIFFERENTIAL CORRECTIONS

TOE 1.9484 TRA -.4018 TC3 1.6197 8AU 1.2649

ROE 3.4829 RflA .5515 RC3 3.7250 FAU .20884

FOE-7.2872 FRA-1.2900 FC3-7.7620 BSP 15306

BDE 3.9909 8RA .6662 8C3 4.0619 FSP 2402

LAUNCH DATE NOV 18 1964

HELIOCENTRIC CONIC

RL 147.85 LAL .00 LOL 53.69 VL 33.025 GAL

RP 228.89 LAp -.28 LOP 237.44 VP 21.332 GAP

FLIGHT TIME 252.00 ARRIVAL DATE JUL 28 1965

DISTANCE 576.098 EARTH TO MARS

33.063 GAL -.62 AZL 96.97 HCA 178.65 SMA 18g.04 ECC .21813 INC 6.9579 Vl 30.t34

21.254 GAP 1.$4 AZP 83.04 TAL 356.52 TAp 175.18 RCA 147.81APO 280.26 V2 23.907

89.96 ZAP 122.33 ST8 146.34 ZAE 138,49 ETE 99.16 ZAC 128,19 ETC 251.94 CLP 134.10

12.028 PTH 2.15 VHp 5.084 OpA 33.46 RAp 206.87 ECC 1.3834

RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

1.26 121.34 19 5 28 944.8 29.49 9.61

1.27 121.33 2 50 48 5001.5 29.51 253.93

1,26 121.34 19 5 28 944.8 29.49 9.61

1.27 121.33 2 50 48 5001.5 29.51 253.95

1.26 121.34 19 5 28 944.8 29.49 9.61

1.27 121.33 2 50 48 5001.5 29.51 253.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2859.6 $GR 5540.3 863 1003.6 ST 2320.9 SR 4143.5 SS 3810.4

RRT .9285 RRF -.9997 RTF -.9180 CRT .9903 CRS 1,0000 CST .9889

SGB 6234.8 R23 -.0990 R13 -.9950 LSA 6081.0 MSA 309.1 SSA 1.6

SG1 6159.2 $62 968.0 THA 65.74 EL1 4740.8 EL2 282.1ALF 60.87

FLZGHT TIM( 258.00 ARRIVAL DATE AUG 3 1965

DISTANCE 587.512 EARTH TO MARS

-.58 AZL 81.48 HCA 181.77 SMA 188.36 ECC .21527 INC 8.5214 vl 30.134

.38 AZP 96.52 TAL 356.84 TAp 178.61RCA 147.81APO 228.91V2 24.029

RC 234.778 GL 62.70 GP

PLANETOCENTRIC CONIC

C3 30.350 VHL 5.509 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

22.79 11 28 12 4343.56 -45.93

22.79 7 18 31 4687.65 -24.72

26.33 9 31 12 4505.05 -54.64

153.65 19 45 37 2772.46 -34.63

26.35 9 31 12 4505.03 -34,64

153.65 19 43 37 2772.46 -34.65

D|FF(RENTIAL CCRR(CTIONS

TOE -.2459 TflA-I.3706 TC5 -.0278 8AU .7555

ROE 1.7861 RRA 2.0261 RC3-1.8619 FAU .21089

FOE 5.5074 FRA 5.8326 FC3-6.0154 BSP 38185

BDE 1.8027 8RA 2.4462 BC3 1.8621 FSP 7326

-34.40 ZAL 89.58 ZAP 122.80 ETS 204.51 zA( 145.29 ETE 249.14 ZAC 56.11

67.00 RAL 196.48 RAO 6568.2 VEL 12.318 pTH 2.22 VHP 4.398 DpA -33.08

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

228.03 115.77 29.36 12 40 35 3743.6

238.98 65.57 22.05 8 36 39 4087.7

230.35 89.44 26.36 10 46 17 3905.0

84.05 89.42 28.35 20 29 49 2172.5

230.35 89.44 28.36 10 46 17 3905.0

84.05 89.42 28.35 20 29 49 2172.5

MID-COURSE EXECUTION ACCURACy

SGT 3856.5 S6R 6080.9 SG3 1539.9

RRT -.9059 RRF .9992 RTF -.88T9

$68 7078.4 fl23 -.1514 R13 .9885

SG1 6948.4 862 1350.6 THA 119.90

ETC 253.00 CLP 131.03

RAP 171.98 ECC 1.4995

INJ 2 LAT INJ 2 LONG

-52.73 221.98

-32.09 235.87

-41.§8 225.70

-41.57 79.40

-41.58 225.70

-41.57 79.40

ORBIT DETERMINATION ACCURACY

ST 1123.S SR 2464.0 SS 2806.3

CRT -.8098 CRS -.9994 CST .7894

LSA 384S.5 MSA 660.1SSA 1.4

ELI 2637.0 EL2 615.8 ALF 111.49
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 18 1964 FLIGHT TIN( 260.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC CONIC DISTANCE 591.505 EARTH TO MARS

RL 147.65 LAL .00 LOt. 55.69 VL 33.014 GAL -.52 AZL 85.95 HCA 182.80 SMA 188.16 ECC .21440 INC 6.0514 vl 30.134

RP 226.51 LAp -.30 LOP 238.48 VP 21.361 GAP .03 AZP 96.05 TAL 357,08 TAp 179.66 RCA 147.82 APO 228.51 v2 24.070

RC 236.823 GL 52.24 GP -24.24 ZAL 89.16 ZAP 128.15 (78 197.68 ZA( 154.52 ETE 240.66 ZAC 66.01ETC 254.57 CLp 130.31

PLANETOCENTRIC CONIC

C3 19.396 VHL 4.404 OLA 60.16 RAL 178.48 RAO 6567.8 VEL 11.865 PTH 2.10 VHP 3.829 DpA -24.27 RAp 177.77 ECC 1.3192

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

34.42 8 36 28 4364.10 -38.30 216.29 61.56 39.34 9 51 12 3764.1 -44.28 209.63

145.58 18 12 48 2694.16 -38.29 79.28 61.55 39.34 18 57 40 2094.2 -44.27 72.62

34.42 8 38 26 4364.10 -38.30 216.29 61.56 39.34 9 51 12 3764.1 -44.28 209.63

145.58 18 12 46 2684.16 -38.29 79.28 61.55 39.34 18 57 40 2094,2 -44.27 72.62

34.42 8 38 28 4364.10 -38.50 216.29 61.56 39.34 9 51 12 3764.1 -44.28 209.63

145.58 IS 12 46 2694.16 -38.29 78.28 81.55 39.34 18 57 40 2094.2 -44.27 72.62

DIFFERENTIAL CCRRECTION9 MID-COURSE ExECuTIOI ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0191 TRA -.6933 TC3 1.4001BAU .8183 SGT 2192.7 SGR 3864.6 863 1755.3 ST 545.7 SR 1621.4 SS 3023.1

ROE 1.1319 RRA .8600 RC3-2.8281FAU .35691 RRT -.6850 RRF .9997 RTF -.8748 CRT -.3764 CRS -.9998 CST .3561

FOE 6.4416 FRA 4.6149 FC-15.9304 BSP 13942 SG8 4270.5 RZ3 -.1411 R13 .9899 LSA 3436.1MSA 509.0 SSA 1.7

BOE 1.1320 BRA 1.1047 8C3 3.1557 FSP 5627 SG1 4175.5 SG2 895.8 THA 119.39 ELI 1635.7 EL2 501.1 ALF 97.97

LAUNCH DATE NOV 18 1964 FLIGHT T114_ 262.00 ARRIVAL DATE AUG 7 1965

HELIC_ENTRIC CCNIC DISTANCE 595.372 EARTH TO MARS

RL 147.85 LAL .00 LOL 55.69 VL 33.003 GAL -.49 AZL 85.09 HCA 183.84 SMA 187.97 ECC .21360 INC 4.9115 V1 30.134

RP 228.12 LAp -.33 LOP 239.32 VP 21.390 GAP *.28 AZP 94.90 TAL 357.19 TAP 181.03 RCA 147.82 APO 228.13 V2 24.111

RC 238.446 GL 45.78 GP -16.64 ZAL 88.87 ZAp 126.64 ET8 IRS.OG zAE 158.31 ETE 230.68 ZAC 7_.40 ETC 255.15 CLP 129.04

PLANETOCENTRIC CONIC

CS 15.542 VHL 3.942 OLA 55.12 RAL 170.91 RAO $$87._ VI[L 11.702 PTH 2.06 VHP S.598 OpA -19.16 RAp 180.28 ECC 1.2558

LNCH AZllCTH LNCH TIHE L-; TIN( INJ LAT INJ I_G |NJ RT ASC INJ AZ14TH INJ TIHE PO CST TIM INJ Z LAT INJ 2 LONG

40.52 8 24 29 4260.64 -38.31 20G.Oe 47.51 46.79 9 35 50 3680.8 -43.52 198.46

139.48 17 26 22 2674.90 -SS.SO 76.94 47.49 46.78 18 10 57 2074.9 -43.51 69.32

40.52 8 24 29 4280.84 -$8_31 206.08 47.51 46.79 9 35 50 3680.8 -43.52 198.46

139.48 17 26 22 2674.90 -38.30 76.94 4T.49 46.78 18 10 57 2074.9 -43.51 69.32

40.52 8 24 29 4280.84 -38.31 206.08 47.51 49.79 g $3 50 3680.8 -43.52 196.46

139.48 17 26 22 2674.90 -SS.SO 76.84 4T.48 46.78 18 10 57 2074.9 -43.51 69.32

DIFFERENTIAL CCRRECTICQA9 NIO-COUR$E (XI[CUT|(_4 ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0446 TRA -.6786 TC3 1.5938 BAU .8441 SGT 2124,3 SGR _t19.5 SG3 2017.8 ST 519.0 SR 1344.6 SS 3350.2

ROE .6635 RflA .6267 RC3-2.6589 FAU .38947 RRT -.07881MF .9988 RTF -.8695 CRT -.4727 CRS -.9999 CST .4563

FOE 6.9659 FRA 4.8245 FC-21.8948 83P 12380 _ 3610.4 R23 -.1839 R13 .9828 LSA 3618.0 MSA 460.1SSA 2.2

BDE .8648 BRA .9214 BC3 3.0999 FSP 8870 SGI 3510.7 SG2 842.8 THA 124.90 EL1 1369.8 EL2 449.0 ALF 101.60

LAUNCH DATE NOV 18 1964 FLIGHT TIM( 264.00 ARRIVAL DATE AUG g 1965

HELIOCENTRIC CONIC

RL 14?.65 LAL .00

RP 227.78 LAP -.36

RC 240.248 GL 41.45

PLANETOCENTR1C CONIC

C3 13.659 VHL 3.696

LNCH AZMTH LNCH TIME

44.93 6 20 57

135.07 16 56 49

44.93 8 20 57

135.07 16 56 49

44.93 8 20 57

135.07 16 56 49

DISTANCE 599.252 EARTH TO MARS

LOL 55.69 VL 32.993 GAL -.47 AZL 85.75 HCA 184.88 SMA 187.80 ECC .21285 INC 4.2512 vl 30.134

LOP 240.56 VP 21.421 GAP 0.59 AZP 94.24 TAL 357.30 TAp 182.18 RCA 147.82 APO 227.77 V2 24.152

GP -15.18 ZAL 88.62 ZAP 126.04 ETS 189.95 ZAE 159.79 ETE 221.09 ZAC 74.67 ETC 255.42 CLP 127.56

OLA 51.56 RAL 166.77 RAO 6567.5 VEL 11.621 PTH 2.04 VHP 3.458 OpA -15.67 RAp 161.45 ECC 1.2248

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4223.51 -37.52 196.93 $9.23 51.82 9 31 21 $623.5 -42.19 190.68

2674.67 -37.51 76.07 39.21 51.61 17 41 24 2074.9 -42.18 68.02

4223.51 -37.52 198.98 39.23 51.62 9 31 21 3623.5 -42.19 190.86

2674.87 -37.51 76.07 39.21 51.61 17 41 24 2074.9 -42.16 68.02

4223.51 -37.52 198.98 S9.ZS 51.62 9 31 21 3623.5 -42.19 190.88

2674.87 -37.51 76.07 $9.21 51.61 17 41 24 2074.9 -42.18 68.02

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTt(_ ACCURACY

TDE -.0248 TRA -.6322 TC3 1.6881BAU .3513 8GT 2008.4 $GR 2428.5 863 2188.0

ROE .6605 RRA .4774 RC3-2.5064 FAU .42192 RRT -.8658 RRF .9895 RTF -.8561

FOE 6.8145 FRA 4.7079 FC-26.7421BSP 10498 _ 3181.4 R23 -.2289 R13 .9742

60E .6610 BRA .7922 8CS 3.0191FSP 7302 $61 3047.6 $62 802.2 THA 128.77

LAUNCH DATE NOV 18 1964 FLIGHT TIM( 266.00

HELIOCENTRIC COLIC DISTANCE 603.144

RL 147.85 LAL .DO LOt. 55.69 VL $2.984 GAL -.48 AZL 96.18 HCA 185.93 S44A 187.68 ECC

RP 227.34 LAp -.39 LOP 241.61 VP 21.453 GAP -.89 AZP 95.80 TAL 357.$9 TAp 183.31 RCA

RC 242.030 GL 38.S? CrP -12.85 ZAL 88.40 ZAP 124.95 ETS I87.76 ZAE 159.89 ETE 212.85 ZAC

PLAN[TOCENTR|C C._NIC

C3 12.539 VHL 3.544 DLA 48.97 RAL 164.14 RAID 6567.5 VEL 11.573 PTH 2.02 VHP _.359 DpA

LNCH AZI4TH LNCH TIME L-I TIIA£ INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TZHE

46.22 8 21 1 4180.57 -36.63 193.70 33.84 54.89 9 50 42

131.78 16 35 49 2681.54 -36.62 75.92 33.83 54.88 17 20 30

46.22 8 21 1 4180.57 -36.63 193.70 33.84 54.89 9 SO 42

131.78 16 35 49 2681.54 -36.62 75.92 33,83 54.88 17 20 30

48.22 8 21 1 4180.57 -$6.83 198.70 $5.84 54.89 9 30 42

131.78 16 35 49 2681.54 -36.62 75.92 33.83 54.88 17 20 30

DIFFEfl_J_ITIAL CGRRECTI(:_IS HID-COURSE EXI[CUT|ON ACCURACY

TOE .0091 TRA -.6010 TC3 1.6858 BAU .4759 SGT 1990.1SGR 2099.0 SG3 2322.3

ROE .3400 RRA .3955 RC3-2.$144 FAU .44306 RRT -.8443 RRF .9992 RTF -.8351

FOE 6.7138 FRA 4.7359 FC-SD.5424 BSP 9372 _ 2817.2 R23 -.2609 RIS .9647

8DE .5401BRA .7194 BC3 2.8842 FSP 7868 SG1 2708.8 SG2 780.9 THA 131.29

ORBIT DETERMINATION ACCURACY

ST 475.9 SR 1085.9 SS 3331.9

CRT -.4071CRS -.9999 C$T .3946

LSA 3509.5 MSA 436.6 SSA 3.0

ELI 1106.1 EL2 426.7 ALF 101.91

ARRIVAL DATE AUG 11 1965

EARTH TO MARS

.21215 INC 3.8233 vl 30.134

147.83 APO 227.44 V2 24.193

76.82 ETC 255.58 CLP 125.98

-13,55 RAp 182.01 ECC 1.2067

PO CST TIM ;NJ 2 LAT INJ 2 LON_

3580.6 -40.92 185.45

2081.5 -40.92 67.67

3589.6 -40.92 185.45

2081.5 -40.92 67.67

3580.6 -40.92 185.45

2081.5 -40.92 67.67

ORBIT DETERMINATION ACCURACY

ST 445.6 8R 922.0 SS 3315.1

CRT -.2885 CRS -.9999 CST .2781

LSA 3443.2 NSA 427.7 SSA 3.7

EL1 933.3 EL2 421.5 ALF 100.00
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE MOV 18 ti$4 FLIGHT TIM( 261.00 ARRIVAL DATE AUG 13 1965

HELIOCENTRIC C(:NIC

RL 647.85 LAL .0O

RP 826.iS LAP -,45

RC 163.798 GL _1,07

PLAM(TGCENTRIC CQNIC

CS It.840 VHL S.441

LNCH AZI4TH LNC_ TIN(

SO.T8 8 tt 69

180.84 16 18 SS

50.78 8 ttH

180.84 14 19 53

SO,T4 8 tt H

tti,t4 li 19 53

DIFFERENTIAL C.CRRECTIONS

T0t ,0490 TRA -.Sits

ROE .4STO IRA .SSSI

F0E 4.STTS FRA 4.?DOS

110£ .4599 INIA ,tSSO

DISTANCE 607.046 EARTH TO NARS

LQI. 55,19 VL 82.975 GAL -.44 AZL 85.48 HCA 185.98 SNA 187.40 ECC .21149 INC 3.5216 vt 30.134

LQP 241.tl VP 21,407 GAP -1.19 AZP iS.S0 TAL 357.46 TAp 184.44 RCA 147.83 APO 227.13 v2 24.235

G_ -11.18 ZAL 18.22 ZAP 123.60 ETS tit. It ZA[ 159.21 ST[ 206.21ZAC 78.32 ETC 255.68 CLP 124.34

DLA 47.01 RAL 152.33 RAD 6567.$ VEL 11.542 PTH 2.01VHp 3,280 DpA -11.79 RAP 182.20 ECC 1.1949

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TENt PO CST TIN ]NJ Z LAT |NJ Z LONG

4141.81 --35.82 189.72 30.08 57.23 9 51 35 3546.7 -39.64 181.37

llg0,SO -55,81 76.11 80.07 57.21 17 4 43 2090.5 -39.83 67.77

4146.61 -35.82 189.72 $0.08 57.23 9 31 35 3546.7 -39,84 1'61.37

tsgO.SO -35.81 76.11 30.07 57.21 17 4 43 2090.5 -3g,83 67.77

4141.66 -SS.82 188.72 $0.08 ST,2S 9 31 35 3546.7 -39.84 181.37

1690.50 -35.01 76.11 30.07 57.21 17 4 43 2090.5 -39.83 67.77

MID-COURSE ExECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.5169 OAU .4168 SiT 1727,3 SiR 1855.9 803 243?.9 ST 421.3 SR 800.9 SS 3259.2

RCS-t. IS22 FAU .46372 RRT -.8142 RRF .9987 RTF -.8050 CRT -.1206 CRS-I.0000 CST .1132

FC-33.9081 BSP 8332 SGB 2535.3 R23 -.2935 R13 .9547 LSA 3355.5 MSA 418.5 SSA 4.6

BC3 t.6350 F1MP 8249 SGI 2415.4 962 770,S THA 152,48 ELI 803.1 EL2 417.0 ALF 94.97

LAUN_ DATE NOV 18 1914 FLIGHT TIN( 270.00 ARRIVAL DATE AUG 15 1965

HELIOCENTRIC CONIC

RL 14T,86 LAL ,DO I.OL 54,89 VL

RP 818,58 LAP -,41 .LOP 243,T1 VIP

RC t4S,SS4 GL 34,30 GIb -9,93 zAL

PLAM(TOC[NTItIC CONIC

C$ 11.338 _n4L 3.$88

LNCH AZMTH LNCM TINS

it.T? 8 14 89

127.83 18 7 18

SE.TT 8 24 n

t£T.£S 16 7 18

St.TT 8 14 29

liT.IS 18 7 18

DIFFERENTIAL CCRRECTICN8

TD2 .0885 TRA -.5184 TCS 1.3274 BAU ,3828

RD2 ,4048 liRA ,1942 RC3-1,9942 FAU ,47913

POt 8.5598 FRA 4,7678 FC-SI.80D9 BSP 7484

.413T NA ,S087 BC$ t.3848 FSP 8744

DISTANCE 810.959 EARTH TO NARS

32.988 GAL -.43 AZI. 86.70 HCA 188.03 SMA 187.34 ECC .21088 INC 3.2993 vt 30.134

21.52| GAP -1,48 AZlP 93.27 TAL 357,52 TAp 185,55 RCA 147.83 APO 226.84 v2 24.277

88.07 ZAP 1_.09 ET$ 184.93 ZAE 156.06 ETE 201.00 ZAC 79.40 ETC 255.76 CLP 122.64

DLA 45.50 RAL 181.00 RAO 8567.4 V(L 11.520 PTH 2.01VHP 3.212 DpA -10.39 RAP 182.16 ECC t.1865

L-I TIN2 INJ LAT INJ LONG INJ RT ASC INJ AtNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

41t8.95 -35.11 188.56 27.31 58.97 9 33 8 3518.9 -58.92 178.16

t$1HI.98 -35.10 ?1.47 27.30 58.95 16 52 18 2100.0 -58,91 68.07

4118.95 -35.11 186.56 27,31 58.97 9 33 8 3518.9 -38.92 178.16

t899.91 -3S.lO 76.47 27.30 58.95 16 52 10 2100.0 -38.91 68.07

4118.95 -35.11 186.58 27.31 58.97 9 33 8 SS18.9 -$8.92 178.16

2899.96 -35.10 76.47 67.30 58.95 16 52 18 2100.0 -38,91 68.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SiT 1570.4 SGR 1673.2 SG3 2542.5 ST 412.8 $R 723.1SS 3251.3

RflT -.7716 RRF .H81RTF -,7625 CRT .OSSQ CR$-1.0000 CST -.0585

SG8 2294.7 R23 -.3240 RIS .9441 LSA 3330.8 MSA 412.1SSA 5.5

SGI 2160,3 SG2 773.7 THA 132.65 ELI 723.7 EL2 411.9 ALF 87.34

LAUNCH OAT( NOV II 1864 FLIGHT T[HE 272.00 ARR[VAL OATE AUG 17 1955

M|LIO¢ENTEI¢ COMIC DISTANCE 614.882 EARTH TO MARS

EL 147,$S LAL .00 LQ4. 55.19 VL 32.959 GAL -.42 AZL 86.67 HCA 149.0g ink 187.20 ECC .21031 INC 3.1264 V1 30.134

RP tt$.17 LAP -.41 LOP 244.77 VP 21.556 GAP -I,T6 AZP 93.09 TAL $$7.56 TAp 186.64 RCA 147.83 APO 226,57 v2 24.318

RC t4T.tSl 6L SZ.90 GR -8.95 ZAL 87.94 ZkP 120.48 ETS 183.9? ZAE 156,61ETE 196.95 ZAC 80.20 ETC 255.82 CLP 120.89

PLAN(TOCENTRIC CON|C

C3 tO.9SS VHL S.310 OLA 44,28 RAL 160.00 RAD GilT.4 VEL 11.504 PTH 2.00 VHP S.153 DpA -9.22 RAP 181.95 ECC 1.1803

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN |HI 2 LAT INJ 2 LONG

54.41 8 2S 42 4095.?1 -34,50 184.00 25.20 60.31 9 $4 58 3495.7 -38.15 175.57

125.59 15 $? 3 2709.25 -34.49 76.88 25,19 60.30 16 42 13 2109.2 -38.14 68.46

54.41 $ 26 42 4095.71 -34.50 184.00 25.20 60.31 9 34 50 3495.7 -38.15 175.57

115.59 15 57 3 2709.25 -34.49 76.86 26.19 60.30 16 42 16 2109.2 -38,14 68.46

•54,41 6 26 42 4095.71 -34.50 164.00 25.20 60.31 9 54 $8 $495.7 -36.15 175.57

125,59 15 57 3 2709.23 -34,49 76.88 25.19 60.30 16 42 15 2109.2 -38,14 68.46

OXFFERENTIAL CCRRECTION$ MID-COURSE 2XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .rio8 TRA'-.4947 TC3 1.1045 DAU .Silo SiT _420.§ _ 1530.3 863 2642.5 ST 424.g SR 657.1 SS 3200.3

ROE .3$ZD ERA .2677 RCS-l.tltS FAU .49703 RRT -.7074 RRF .9972 RTF -.6983 CRT .2558 CRS-1.0000 CST -.2349

FOE 6.4684 FRA 4.7868 FC-39.2774 BSP 6561 $69 2087.9 R23 -.3564 R13 .9314 LSA 3268.8 MSA 410.6 SSA 6.4

tOE .5849 iRA .5625 RC$ t.1710 FSP 9048 SG1 1930.2 SG2 796.0 THA 131.99 EL1 671.3 EL2 402.1 ALF 75.19

LALR4CH DATE NOV 18 19t4 FLIGHT TIN( 274.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CONIC DISTANCE 618.816 EARTH TO MARS

NL 147.85 LAL .OD LOL 35.89 VL 32.932 GAL -.42 AZL 87.01HCA 190.15 _,IA 107.08 ECC .20978 INC 2,9897 Vl 30.134

RP 225.78 LAp -.53 LOP 245.83 _p 21.692 GAP -2.04 AZP 92.R4 TAL 357.59 TAp 187.75 RCA 147.83 APO 226.32 V2 24.360

RC 248,948 GL $1,74 GP -8,17 ZAL 87,85 ZAP 118,78 ET8 183,19 ZAE 154,96 ETE 193,78 ZAC 80.81 ETC 255.88 CLF 119.11

PLAN[TOCENTR|C CONIC

C3 10.$$t VHL S.265 DLA 43.29 RAL 15R.22 RAO 8687.4 V[L 11.491PTH 2.00 VHP 3.099 DpA -8.20 RAp 181.63 ECC 1.1755

LNCH AZI4TH LI_H TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

55.70 8 29 0 4075.77 -33.98 181.84 23.55 61.38 g 36 58 3475.8 -37.50 174.41

124.22 15 45 32 271J.08 -33.97 7?,33 23.54 61.37 16 33 51 Z118.1 -37,49 68.89

SS.78 $ 29 0 4075.77 -33.88 $81.86 23.56 61.38 9 31 56 3475.8 -67,50 173.41

124.21 15 48 31 1718.0t -33.97 7?.33 23.$4 61.37 16 33 51 2118.1 -37.49 68.89

55.78 I 29 0 4075.77 -33.98 181.85 23.SS 61.38 g 36 S6 3475.8 -37.50 173.41

124.22 lS 41 32 2718.01 -33.97 77.33 23,54 61.37 16 33 S! 2118.1 -S?.4g 68.8g

OIFFERENTIAL C(_RECTION$ RIO-COURSE EYJ[CUTI(_I ACCURACY ORBIT OETERNINATION ACCURACY

TOE .1730 TRA -,4689 TC3 .83_8 BAU .2766 SiT 1270,8 SiR 1413.8 SG3 2734.5 ST 450.0 SR 611.5 SS 3181.2

NOt .3329 RRA .2456 RC3-1.7508 FAU .51201 RRT -.8140 RRF .qHItO RTF -,6051 CRT .4280 CRS -.9999 CST -.4226

FOE 6.4519 FRA 4,8444 FC-41.5758 9_P 5679 S_dS 1901.0 R23 -.3835 R$3 .9192 LSA 3245.1NiA 407.1 SSA 7.3

SO( .3751DRA .5205 BC3 1.9408 FSP 9473 SG1 1710.7 SG2 829.0 THA 130.07 EL1 658.7 EL2 3?7.6 ALF 63.02
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE _Y 18 1964 FLIGHT TIM( 276.00 ARRIVAL DATE AUG 21 1965

HEL|OCEMTRIC C(_IIC

RL 147.65 LAL .DO

RP 225.38 LAP -.56

RC 250.643 GL 30.61

PLANETOCENTRIC CONIC

C3 10.426 VHL 3.229

CNCH AZMTH LNCH TIME

56.94 8 31 18

123.06 15 41 23

56.94 8 31 18

123.06 15 41 23

56.94 6 31 16

125.06 15 41 23

DISTANCE 622.759 EARTH TO MARS

LOL 55.69 VL 32.945 GAL -.41AZL 87.12 HCA 181.22 SNA 186.96 ECC .20929 1NC 2.8772 Vl 30.134

LOP 246.90 vP 21.629 GAp -2.32 AZP 82.82 TAL 357.61 TAp 188.83 RCA 147.83 APO 226.09 v2 24.402

GP -7.53 ZAL 87.79 ZAp 117.03 ETS 182.35 ZAE 153.17 ET( 191.28 ZAC 61.27 ETC 255.93 CLP 117.28

OLA 42,46 RAL 158.61RAD 6567.4 VEL 11.481PTH 2,00 VHp 3.052 DPA -7.30 RAp 181.22 ECC 1.1716

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

4058.47 -33.53 180.02 22.22 62.26 _ 58 57 3458.5 -36.94 171.57

2726.31 -33.52 77.77 22.22 62.24 16 26 49 2126.3 -36.93 69.32

4056.47 -33.33 180.02 22.22 62.26 g 36 57 3458.5 -36.94 171.57

2726.31 -33.$2 77.77 22.22 62.24 16 26 49 2126.3 -56.93 69.32

4058.47 -33.53 160.02 22.22 62.26 9 38 ST 3458.5 -36.94 171.57

2726.31 -33.52 77.77 22.22 62.24 16 26 49 2126.3 -36.93 69.52

DIFFERENTIAL CORRECTIONs MID-COURSE ExECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2178 TRA -.4238 TC3 .5457 6AU .2426 _d_T 1145.6 SG4t 1318.4 SG3 2825.9 ST 493.0 SR 572.0 SS 3137.1

RDE .3083 RRA .2269 RC3-1.6542 FAU .52674 RRT -.4775 RRF .9945 RTF -.4686 CRT .5712 CRS -.9998 CST -.5621

FOE 6.3878 FRA 4.8742 FC-43.9044 BSP 5110 SG8 1746.7 R23 -.4037 R13 .9089 LSA 3201.0 NSA 406.1 SSA 8.3

BDE .3775 6RA .4607 6C3 1.7419 FSP 9726 661 1509.1SG2 879.4 THA 126.78 ELI 672.0 EL2 344.4 ALF 52.32

LAUNCH DATE NOV 18 1964 FLIGHT TINE 278.00 ARRIVAL DATE AUG 23 1965

HELI_OCENTRIC CONIC DISTANCE 626.712 EARTH TO MARS

RL 1"47.85 LAL .OO L(X. 35.69 VL 32.939 GAL -.41 AZL 87.22 HCA 192.29 SNA 186.83 ECC .20884 INC 2.7846 Vl 30.134

RP 224.99 LAP -.59 LOP 247.97 VP 21.667 GAP -2.39 AZP 92.72 TAt. 357.61 TAp 189.90 RCA 147.83 APO 225.88 V2 24.444

RC 252.307 GL 30.02 GP -6.R9 ZAL 87.76 ZAP 115.22 ET$ 182.02 ZAE 151.27 ETE 169.29 ZAC 81.62 ETC 255.99 CLP 115.43

PLANETO((NTRIC CONIC

c3 10.232 VHL 3.199 DLA 41.75 RAL 158.13 RAD 6567.4 VEL 11.473 PTH 1.99 VHp 3.008 DPA -6.49 RAp 180.73 ECC 1.1684

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

57.94 8 33 38 4043.12 -33.13 178.43 21.15 62.99 9 41 1 3443.1 -36.45 169.98

122.06 15 35 14 2734.10 -33.12 76.20 21.13 62.99 16 20 48 2134.1 -36.44 69.75

57.94 S 33 38 4045.12 -33.13 178.43 21.15 62.99 9 AI 1 3443.1 -36.45 169.96

122.06 15 35 14 2734.10 -33.12 76.20 21.15 62.98 16 20 48 2134.1 -36.44 69.75

57.94 6 33 30 4043.12 -33.13 178.43 21.13 62.99 9 41 1 3443.1 -36.45 169.98

122.06 15 35 14 2734.10 -33.12 76.20 21.15 62.96 18 20 46 2134.1 -36.44 69.75

DIFFERENTIAL CORRECTIONS MID-CouRSE (xECUTION ACCURACy ORSIT DETERHINAT|ON ACCURACY

TOE .2621 TRA -.3865 TC3 .2156 BAU .2154 SGT 1049.0 SGR 1236.5 663 2909.0 ST 545.8 SR 544.0 SS 3118.8

ROE .2909 RRA .21LP9 RC3-1.5600 FAU .54253 RRT r.2933 RRF .9926 RTF -.2745 CRT .6797 CflS -.9997 CST -.6672

FDE 6.3787 FRA 4.9400 FC-45,S0210SP 4475 S_ |621.§ R25 -.3936 R13 .9156 LSA 3187.1NSA 403.7 SSA 9.2

608 .3916 BRA .4413 BC3 1.5749 FSP 10039 SG1 1319.1 $62 943.0 THA 119.88 EL1 706.2 EL2 308.4 ALF 44.87

LAUNCH DATE NOV 16 1964 FLIGHT TIME 280.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC DISTANCE 630.675 EARTH TO MARS

RL 147.85 LAL .DO LOL 55.69 VL 32.933 GAL -.41 AZL 87.29 HCA 193.36 SNA 166.76 ECC .20843 INC 2.7062 vl 30.134

RP 224.G0 LAp -.63 LOP 249.04 VP 21.706 GAP -2.85 AZP 92.63 TAL 357.60 TAp 190.96 RCA 147.63 APO 225.66 V2 24.466

RC 253.951GL 29.34 GP -6.53 ZAL 87.75 ZAP 113.37 ETS 181.56 ZA( 149.30 ETE 187.68 ZAC 81.89 ETC 256.04 CLP 113.54

PLANETOCENTRIC CONIC

C5 10.070 VHL 3.173 DLA 41.13 RAL 157.76 RAO 6567.4 VEL 11,468 PTH 1.99 VHp 2.969 DPA -5.73 RAP 180.19 ECC 1.1557

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

56.83 6 35 59 4029.35 -32.77 177.02 20.26 63.62 9 43 9 3429.3 -36.02 168.57

121.17 15 29 56 2741.46 -32.78 78.63 20.27 63.60 16 15 38 2141.5 -36.01 70.18

58.83 8 35 59 4029.35 -32.77 177.02 20.26 63.62 9 43 9 3429.3 -36.02 168.57

121.17 15 29 56 2741.46 -32.76 79.63 20.27 63.60 16 15 38 2141.5 -36.01 70.18

58.83 8 35 59 4029.35 -32.77 |77,02 20.26 63.62 9 43 9 3429.3 -36.02 168.57

121.17 15 29 56 2741.46 -32.76 76.63 ZO.2T 63.60 16 15 38 2141.5 -36.01 70.18

DIFFERENTIAL CORRECTIONS MID-COURSE (X(CUTION ACCURACY ORBIT OETERMINATION ACCURACY

TDE .3060 TRA -.3485 TC3 -.140_ 6AU .1993 _T 1005,$ _ 1166,2 SG3 2969.3 ST 606.8 SR 321.8 $S 3101.8

ROE .2772 RRA .2013 RC3-1.4751FAU .55587 RRT -.03691_ .9903 RTF -.0277 CRT .7592 CRS -.9995 CST -.7441

FOE 6.3725 FRA 5.0043 FC-47.7608 GAP 4016 Sr_ 1539.9 225 -.1120 R13 .9840 LSA 3178.2 NSA 401.1SSA 10.2

BDE .4129 BRA .4025 6C3 1.4816 FSP 10340 SGI 1168.4 SG2 1002.9 THA 96.96 ELI 751.9 EL2 274.1 ALF 39.36

LAUNCH DATE NOV 18 1964 FLIGHT TIME 282.00 ARRIVAL DATE AUG 27 1965

HELIOCENTRIC CCNIC DISTANCE 934.649

RL 147.85 LAL .00 LOt. 55.69 VL 52.928 GAL -.42 AZL 07.$6 HCA

RP 224.21 LAp -.66 LOP 250.12 VP 21.743 SAP -3.1| AZP 92.56 TAL

RC 255.576 6L 28.76 6P -6.13 zAL 67.76 ZkP 111.49 (76 181.17 ZAE

PLANETOCENTRZC C(_IIC

C3 9.931 VHL 3.151DLA 40.56 RAL 15T.44 RAD 656T.4 V(L 11.459 PTH

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT

59.62 6 38 23 4016.81 -32.45

120.38 15 25 19 2746.47 -32.44

59.62 8 38 23 4016.81 -32.45

120.38 15 25 19 2746.47 -32.44

59.62 8 36 23 4016.81 -32,45

120.38 15 25 19 2748.47 -32.44

DIFFERENTIAL CORRECTIONS

TOE .3516 TRA -.3105 TC3 -.5166 8AU .|977

flOE .2665 RRA .1925 RC3-1.3954 FAU .56762

FOE 6.3735 FRA 5.0955 FC-4R.5005 OSP 3795

BDE .4412 BRA .3653 BC3 1.4891 FSP 10652

EARTH TO MARS

194.44 SNA 186.67 ECC .20805 INC 2.6392 vl 30.134

357.57 TAp 192.01RCA 147.83 APO 225.50 V2 24.527

147.26 ETE 166.37 ZAC 82.10 ETC 256.10 CLP 111.62

1.99 VHP 2.935 DPA -5.02 RAp 179.59 ECC 1.1634

INJ LONG INJ RT ASC |NJ AZMTH INJ TIME 1=0 C$T TIN 1NJ 2 LAT INJ 2 LONG

175.76 19.56 64.16 9 45 20 3416.8 -35.63 167.31

79.04 11.56 64.15 16 11 7 2148.5 -35.62 70.60

|75.76 |8.56 64.16 9 45 20 3418.6 -55.63 167.31

T9.04 18.56 64.15 16 11 T 2148.5 -35.62 70.60

175.76 19.§6 64.16 9 45 20 3416.8 -35.63 167.31

79.04 19.86 G4.13 16 11 7 2148.3 -35.62 TO.SO

MID-COURSEE_I£CUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 1053.T _ |t04.6 64;3 3062.6 ST 6Y7.2 IR 504.5 SS 3090.3

flflT ._38W .9676 RTF .233T CRT .8172 Cfl6 -.9993 CST -.7999

S_ 1513.0 fl23 .4998 R|3 .8560 LSA 3178.5 MSA 400.2 SSA 11.1

SG1 1167.9 942 937.1THA 53.30 EL1 608.6 EL2 243.6 ALF 34.96
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 19643

LAUNCH DATE NOV 18 1184 FLIGHT TIN( 284.00 ARRIVAL DATE AUG 29 1965

HELIOC(HTRIC C4_41C

RL 147.85 LAL .DO

RP R23.82 LAP -.68

RC R57.180 GL 28.25

PLANETOCENTM|C CONIC

C3 9.611 YHL 3.138

LNCH AZ14TH LNCN TIN(

80.34 8 40 50

119.68 15 21 I4

GD.S4 8 40 50

119.86 18 21 14

80.34 8 40 50

119.88 13 21 14

DIFFERENTIAL C(_RECT[ON$

TOE .3987 TRA -.2703

RDE .2588 RRA .1837

FOE 6.3378 FRA 5.1577

DOE .4728 ERA .32U

DISTANCE 838.630

LOL 55.69 VL 32.983 GAL -.42 AZL 8T.42 HCA

LQft Z51.10 Vp 21,795 GAP -$.37 AZP 92.49 TAL

Gp -5.78 ZkL 87.13 ZAP rOD.ST [TS 160,85 ZA[

EARTH TO MARS

195.52 SMA 186.59 ECC .20771 INC 2.5605 ¥! 30.134

357.53 TAp 185.05 RCA 147.63 Apo 225.34 V2 24.569

145.18 ETE 185.29 ZAC 82.25 ETC 256.15 CLP 109.67

OLA

L-I TIW_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME

4005.13 -31.16 174.61 18.96 64.64 9 47 36

2755.24 -32.15 79.45 18.97 64.63 16 7 g

4005.23 -32.16 174.61 16.98 64.64 g 47 36

2755.14 -31,15 79.45 18,97 64.63 16 7 9

4005.23 -32.16 174,61 18.96 64.64 g 47 36

2755.24 -32.15 79,45 16.97 84.83 16 7 9

RIO-COURSE EXECUTION ACCURACy

TC3 -.R228 BAU .2118 SGT 1130.7 S_t 1050.2 $1;3 3133.2

RC3-1.3254 FAU .58052 flRT .4521 RRF .IHI43 RTF .4658

FC-51.2242 BSP 3840 _ 1543.2 R23 .5572 R13 .8117

BC3 1.8149 FSlP 10851 14;1 1317.1 14;2 804.2 THA 40.36

40.0_ RAt. |57.28 RAO 6567.4 Vl[L 11.454 PTH 1.99 VHp 2.904 DpA -4.54 RAp 178.g5 ECC 1.1615

PC) CST TIM IHJ Z LAT INJ Z LONG

3405.2 -35.28 166.16

2155.2 -35.27 71.01

3405.2 -35.28 166.16

2155.2 -35.27 71.01

5405.2 -35.28 166.16

2155.2 -35.27 71.01

ORBIT DETERMINATION ACCURACY

ST 751.3 SR 488.6 SS 3061.3

CRT .8603 CRS -.9990 CST -.8414

LSA 3164.9 MSA 397.5 SSA 1Z.1

EL1 870.0 ELI 215.1 ALF 31.36

LAUNCH DATE NOV 18 19(.4 FLIGHT TIRE 266.00 ARRIVAL DATE AUG 31 1965

HELIOCENTRIC C(:NIC

RL 147.85 LAL .DO LOL 55.69 VL

RP 223.44 LAP -.72 LOP 252.28 rIP

RC 258.763 GL 27.80 GAP -5.47 ZAL

PLAN[TOCENTRIC CONIC

C3 9.707 VHL 3.118

LHCH AZ14TN LNCH TIM(

81.01 8 43 22

118.99 15 17 58

81.01 8 43 22

118.99 15 17 38

61.01 8 43 22

118.99 13 17 58

DIFFERENTIAL r..CRRECT|ON$

TOE .4446 TRA -.2294 TC3-1.3558 8AU .2399

ROE .2491 RRA .1773 RC3-1,2554 FAU .56963

FOE 6.3080 FRA 5.2239 FC-52.9085 BSlP 4221

DOE .5097 8RA .2900 BC3 1.8482 FSP 11094

DISTANCE $42.622

32.919 GAL -.43 AZL 87.47 HCA

21.826 GAP -3.61 AZP 92.42 TAL

87.91 ZAP 107.63 ETS 180.53 ZAE

EARTH TO MARS

196.60 SNA 186.51 ECC .20740 INC 2.5298 Vl 30.134

357.48 TAp 194.08 RCA 147.83 APO 225.19 V2 24.611

143.05 ETE 184.38 ZAC 82.36 ETC 256.21 CLP 107.71

OLA 39.65 RAL 157.15 RAD 6567.4 VEL 11.450 pTH

L-I TIME INJ LAT

3994.48 -31.69

2781.77 -31.87

3994.48 -31.8R

2781.77 -31.87

3894.48 -31.69

2781.77 -31.87

1.99 VHP 2.676 DPA -3.69 RAP 178.29 ECC 1.1597

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT IN3 2 LONG

173.55 18.50 65.07 9 49 56 3394.5 -34.95 165.11

79,65 18.50 65.06 16 5 40 2161.8 -34.94 71.41

173,55 18.50 65.07 g 49 56 3394.5 -34.95 165.11

79.63 18.50 85.06 16 3 40 2161.6 -34.94 71.41

173,55 18.50 65.07 9 49 56 3394.5 -34.95 165.11

79.85 19.50 65.06 16 3 40 2161.8 -34.94 71.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT t297.0 Srdl 99R.6 $T,3 3191.8 ST 854.4 SIR 476.1 SS 3039.0

RRT .8189 RRF .9603 RTF .6332 CRT .8921CRS -.9988 CST -.8717

|637.5 R23 .5323 R13 .6238 LSA 3162.4 MSA 397.5 SSA 13.0

381 1487.5 S(;2 684.7 THA 33.47 EL1 941.6 ELI 190.6 ALF 28.23

LAUNCH DATE NOV 16 1964 FLIGHT TIM( 268.00 ARRIVAL DATE SEP 2 1985

DISTANCE 848.622 EARTH TO MARS

55.69 VL 32.915 GAL -.44 AZL 87.52 MCA 197.69 SMA 186.44 ECC .20712 INC 2.4848 vl 30.154

HELIOCENTRIC CONIC

RL 147.85 LAL .OD LOL

RP 223.05 LAP -.75 LOP 253.37 VP 21.888 GAP -3.88 4ZlP 92.37 TAL 357.41 TAp 195.10 RCA 147.83 APO 225.06 V2 24.653

RC 260.328 GL 27.40 GP *5.20 ZAL 86.03 ZAP 105.68 (T8 180.27 ZAE 140.89 ETE 183.82 ZAC 82.43 [TC 256.26 CLP 105.?5

PLANETOCENTRIC CONIC

CS 9.615 VHL 3.101 DLA 39.23 RAL 157.07 RAD 6567.3 VEL 11.446 PTH 1.99 VHP 2.853 DPA -3.07 RAp 177.59 ECC 1.1582

LMCH AZNTH LNCH TIME L-I TIN( IHJ LAT INJ LONG INJ RT ASC INJ AZNTH IHJ TIME PO CST_TIM INJ 2 LAT INJ 2 LONG

61.63 8 45 59 3984.30 -31.63 172.55 18.13 65.47 g 52 23 3384.3 -34.65 164.12

116.37 15 14 26 2768.18 -31.62 80.25 18.12 65.45 16 D 34 2168.2 -34.64 71.82

61.63 8 45 58 3984.30 -31.63 172.55 18,13 65.47 8 52 23 3384.3 -34.65 164.12

118.37 15 14 26 2788.18 -31.62 80.25 18.12 65.45 16 O 34 2168.2 -34.64 71.82

61.63 8 45 59 3984.30 -31.83 172.55 18.13 65.47 g 52 23 3384.3 -34.65 164.12

118.37 15 14 26 2766.18 -31.62 80,25 18.12 65.45 16 O 34 2168.2 -34.64 71.82

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4915 TRA -.1681 TC3-1.7987 BAU .2771 $CeT 1506.9 SGR 955.3 863 3249.4 ST 918.8 SR 465.9 SS 3017.Z

ROE .2429 RRA .1718 RC3-1.1881 FAU .59922 flRT ,7263 RRF .9756 RTF .7441 CRT .9153 CRS -.9982 CST -.8937

FOE 6.2743 FRA 3.3097 FC-53.9553 8SP 4858 SG8 1784,2 R23 .4637 fl13 .6489 LSA 3163.3 MSA 397.6 SSA 14. O

DOE .5488 9RA .2549 BC3 2.1557 FSP 11292 SG1 1664.7 862 587.3 THA 28.50 EL1 1016.1 EL2 169.7 ALF 25.67

LAUNCH DATE NOV 18 1964 FLIGHT TIME 290.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC CCIAIC DISTANCE 6S0.632 EARTH TO HARS

RL 147.85 LAL .OO LOL 55.69 VL 32.912 GAL -.46 AZL 87.56 HCA 196.78 SNA 186.38 ECC .20687 INC 2.4447 vl 30.134

RP 222.66 LAP -.78 LOP 254.46 VlP 21.909 GAP -4.10 AZIP 92.31TAL

RC 281.869 GL 27.04 GP -4.95 ZAL 68.17 ZAP 103.67 ET8 180.04 ZA(

PLANETOCENTR|C C(_l|C

C3 9.533 VHL 3.088 DLA 38.85 RAL 157.06 RAO 8867,3 V(L 11.442 pTH

357.32 TAp 196.10 RCA 147.83 APO 224.94 v2 24.695

138.70 ETE 182.98 ZAC 82.48 (TC 258.34 ELF 103.73

1.96 VHP 2.833 DPA -_.46 RAp 176.67 ECC 1.1569

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

17.83 65.63 9 54 58 3374.6 -34.36 163.18

17.83 65.81 15 57 48 2174.5 -34.35 72.22

17.63 65.83 9 54 58 3374.6 -34.36 163.18

17.83 65.81 15 57 48 2174.5 -34.35 72.22

17.83 65.83 9 54 58 3374.6 -34.36 163.18

17,63 65.81 15 57 48 2174.5 -34.35 72.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1749.2 SGR 914.4 SG3 3299.8 8T 1004.5 SR 457.5 SS 2993.0

RflT ,7961RRF .9703 RTF .8181 CRT .9335 CRS -.9977 CST -.9110

Sr_ 1973.8 R2_ .4251 R13 .8754 LSA 5165.4 MSA 396.0 SSA 14.9

SG1 1907.4 SG2 507.5 THA 24.44 EL1 1093.4 EL2 150.7 ALF 23.51

LNCH AZI4TH LNCM TIN( L-I TIME INJ LAT INJ LONG

62.22 8 46 43 3974.62 -51.38 171.81

117.76 15 11 34 2774.53 -31.37 80.65

62.22 8 48 43 3974.62 -31.38 171.81

117.78 15 11 34 2774.33 --31.37 80.85

62.22 8 48 43 3974.82 -31,38 171.81

117.78 15 11 34 2774.53 -31.37 80.85

OZFFERENTIAL CGRR[CTION$

TO[ .5380 TWA -.1442 TC3-2.2584 9AU .3216

ROE .2377 RRA .1670 RC3-1.1258 FAU .60748

FD( 6.2314 FRA 5.3812 FC_55.1858 B_P 5683

BOE .5882 BRA .2206 BC3 2.5235 FSP 11452
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI_. !. 1964)

LAUNCH DATE MQV 18 196A

HELiOCEHTR1C CONIC

RL 147.85 LAL _OO

RP 222.28 LAp -.82

RC 263.392 GL 26.72

PLANETOCENT_IC CONIC

C3 9.461VHL 3.076

LNCH AZMTH LMCH TIME

62.78 8 $1 33

117.22 15 8 58

62.78 8 SI 3S

117.22 15 8 58

62.78 8 51 35

117.22 15 8 58

FLIGHT TIME 292.00

DISTANCE 654.651

LQA. 53.69 VL 32.906 GAL -.48 AZL 87.59 HCA

LOP 253.53 VP 21.952 GAp -4.53 AZP 92.27 TAL

GP -4.72 ZAL 68.34 ZAp 101.68 ETS 179.84 ZAE

ARRIVAL DATE SEp 6 1965

EARTH TO MARS

199.66 SMA 166.33 ECC .20663 INC 2.4083 Vt 30.134

537.22 TAp 197.10 RCA 147.82 APO 224.84 V2 24.737

136.50 ETE 162.4_ ZAC 82.31ETC 236.41CLP 101.72

OLA 38.48 RAL 157.09 RAO 6367.5 VEL 11.439 PTH 1.98 VHp

L-I TIME _INJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIME

3963.28 -31.13 170.72 17.61 66.16 9 57 40

2780.88 -31.14 61.05 17.61 66.13 15 3S 19

3963.28 -31.13 170.72 17.61 66.16 9 $7 40

2780.66 -51.14 81.05 17.61 66.15 15 53 19

3965.26 -31.13 170.72 17.61 66.16 9 $7 40

2780.88 -31.14 81.05 17.61 66.13 15 55 19

DIFFERENTIAL CCRRECTIC_i8

TOE .$846 TRA -.0996 TC3-2.7476 BAu .5727

ROE .2328 flRA .1626 RC3-1.0641 FAU .61360

FOE 6.1341 FRA 3.4478 FC-$6.1661 8SP 6603

80E .6292 ERA .!907 BC3 Z.9466 FSP 11584

LAUNCH DATE NOV 18 1964

MID-COURSE EXECUTION ACCURACY

$GT 2024.7 SGR 875.4 SG5 3338.8

RRT .8390 RRF .9659 RTF .8666

SGB 2205.8 R23 .3654 R13 .8982

SG1 2t60.1 $G2 446.4 THA 20.87

2.816 OpA -1.86 RAp 176.14 ECC 1.1357

PO CST TIM INJ 2 LAT INJ 2 LONG

3363.3 -34.08 162.29

2180.9 -34.07 72.63

3563.3 -34.06 162.29

2180.9 -34.07 72.63

3363.3 -34.08 162.29

2160.9 -34.07 72.63

ORBIT OETERMINATION ACCURACY

ST 1092.4 SR 449.4 SS 2936.3

CRT .9472 CflS -.9970 CST -.9236

LSA 5138.8 NSA 396.0 SSA 15.9

ELI 1173.6 ELI 134.1 ALF 21.39

HELIOCENTRIC CCNIC

RL 147.85 LAL .00

RP 221.89 LAp -.85

RC 264.895 GL 26.43

PLAN(TOCENTR I C C(_41C

C3 9.397 VHL 3.005

LNCH AZI4TH LNCH TIME

63.32 8 54 35

116.68 15 6 37

63.32 6 54 35

i16.66 15 6 37

63.32 8 54 35

116.68 15 6 37

DIFFERENTIAL CCNR(CTIQN6

TOE .6311 TRA -.0542 TC8-5.2333 BAU .4256

ROE .2265 RflA .15R0 RC3-1.0088 FAU .SZOISR

FOE 6.0582 FRA 5.5190 FC-57.1860 RiP 76|2

80E .6712 BRA .1660 BCS 3.3870 FSP 11899

FLZGHT TIME: 294.00

DISTANCE 658.680

LOL 35.69 VL 32.906 GAL -.49 AZL _7.62 HCA 200.98 SMA

LOP 256.65 VP 21.9R5 GAP -4.§6 AZP 92.22 TAL 357.11 TAp

GP -4.51ZAL U.SS _Ap 99.67 ETS 179.65 ZAE 134.27 ETE

DLA 36.13 RAL 157.t7 RAO 6567.3 VEL 1.1.436 PTH 1.98 VHP 2.803 DpA -1.31 RAp 173.39 ECC 1.1346

L-I TIME INJ LAT INJ LONG INJ fit ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

3956.19 -30.t2 169.85 17.46 66.48 10 0 31 3356.2 -33.81 161.43

2787.30 -30.9t 81.47 17.45 66.46 15 53 4 2187.3 -33.60 73.05

8956.1R -30.92 169.85 17.46 66.48 I0 0 51 3356.2 -33.81 161.43

2787.30 -30.91 81.47 17.45 66.46 15 55 4 2187.3 -35.80 73.05

3R54.19 -30.92 169.85 IT.46 66.48 10 0 31 3356.2 -33.81 161.43

2787.80 -30.91 81.47 17.45 66.46 15 53 4 2187.3 -33.80 73.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2310.5 8DR 841.1 SG3 3378.6 ST 1161.8 SR 442.3 SS 2914.7

RRT .86§ORRF .9§67 RTF .6984 CRT .9577 CRS -.9962 CST -.9330

2438.7 R23 .3091 R13 .9163 LSA 3151.1MSA 397.5 SSA 16.9

SGI 2425.6 SG2 402.0 THA 17.99 EL1 1256.2 EL2 119.7 ALF 19.91

ARRIVAL DATE SEP 8 1965

EARTH TO MARS

186.28 ECC .20647 INC 2.3760 Vl 30.134

198.09 RCA 147.82 AlSO 224.73 V2 24.779

181.96 ZAC 82.52 ETC 256.49 CLP 99.70

LAUNCH DATE NOV 16 1984

HELIOCENTRIC CONIC

RL 147.85 LAL .00

RP 221.51 LAp -.88

RC 2S6,379 GL 26.16

PLANETOCENTR1C CONIC

C3 9.339 YHL 3.056

LNCH AZMTH LNCH TIME

63.66 8 57 45

116.14 15 4 28

63.86 8 57 45

116.14 15 4 28

63.86 8 37 43

116.14 15 4 26

FLIGHT TIME 296.00

DISTANCE 662.716

LOt. 55.69 VL 32.903 GAL -.52 AZL 87.65 HCA 202.08 SMA

LOP 257.75 VP 22.056 GAP -4.76 AZP 92.17 TAL 356.98 TAp

GP -4,31 ZAL 88,76 ZAP 97.66 ETS 179.49 ZAE 132.04 ETE

OLA 57.79 RAL 167._0 RAD 6567.5 VEL 11.454 PTH 1.98 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

3947.28 -30.69 169.00 17.57 66.78 10 5 32

2793.80 -50.66 61.89 17.57 66.76 15 51 2

3947.28 -30.69 169.00 17.37 66.78 10 3 32

2793.60 -30.68 81.83 17.37 66.76 15 51 2

5947.28 -30.69 169.00 17.57 66.76 10 3 52

2793.80 -30.68 81.89 17.37 66.76 15 51 2

ARRIVAL DATE SEP 10 1965

EARTH TO MARS

186.24 ECC .20631 INC 2.3463 Vl 30.134

199.06 RCA 147.82 Apo 224,67 V2 24.820

181.56 ZAC _2,31 ETC 256.36 CLP 97,68

2.794 DpA -.75 RAp 174.64 ECC 1.1537

PO CST TIM INJ 2 LAT INJ 2 LONG

3547.5 -33.55 160.59

2193.8 -33.54 73.48

5347.3 -33.55 160.59

2193.8 -33.54 73.48

3547.3 -33.53 160.59

2193.8 -33.5A 73.48

DIFFERENTIAL CORRECTIONS MIO-CO4JRS[ ExECuTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .6757 TRA -.0060 TC3-3.7439 BAU .4822 SGT 2615.5 SGR 607.9 863 3402.3 ST 1268.7 SR 437.8 SS 2886.8

ROE .2257 MRA .1560 RC3 -.9495 FAU .62364 RRT .8796 RRF .9482 RTF .9212 CRT .9664 CRS -.9933 CST -.9410

FOE 5.9875 FRA 5.5958 FC-57.6130 BSlP 8701 _ 2737.5 R23 .2548 R13 .9313 LSA 3158.7 MSA 396.4 SSA 17.8

ROE .7124 8RA .1561BC3 3.8624 FSP 11805 SGI 2712.3 $62 370.6 THA 15.50 ELI 1357.9 EL2 106.7 ALF 18.56

LAU_iCH DATE NOV 16 1964 FLIGHT TIME 298.00 ARRIVAL DATE SEp 12 1965

HELIOCENTRIC C_NIC DISTANCE $66.762 EARTH TO MARS

ML 147.85 LAL .OO LOL 55.69 VL 32.901 GAL -.54 AZL 87.68 MCA 203.19 SMA 186.21ECC .20618 tNC 2.5196 Vl 30.134

RP 221.13 LAp -.91 LOP 256.66 VP 22.062 GAP -5.00 AZP 92.13 TAL 356.84 TAp 200.05 RCA 147.82 APO 224.60 V2 24.862

RC 267.644 9L 25.91 GP -4.13 ZAL 69.02 ZAP 95.65 ETS 179.34 ZAE 129.81 ETE 181.21 ZAC 82.49 ETC 256.64 CLp 95.66

PLAN[TOCENTNIC CONIC

C3 9.287 VHL 3.048 DLA 37.46 RAL 157.47 RAO 6367.3 V(L 11.431PTH 1.98 VHP 2.788 OpA -.21 RAp 173.89 [CC 1.1328

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IMJ LONG |NJ RT ASC INJ AZIdTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

64.38 9 1 7 3R38.38 -30,46 168.16 t7.34 67.06 10 6 45 5538.4 -33.29 159.76

113.62 15 2 28 2800,56 -30.45 82.33 17.33 67.05 15 49 8 2200.6 -33.28 73.93

64.38 g 1 7 3938.38 -30.48 168.16 17.34 67.06 10 6 45 3338.4 -33.29 159.76

115.62 15 2 28 2R00.56 -30.45 82.33 17.33 67.05 15 49 8 2200.6 -33.28 73.93

64.38 9 1 7 3938.38 -30.46 168.16 17.34 67.06 10 6 45 5538.4 -33.29 159.76

115.62 15 2 28 2800.56 -30.45 82.33 17.33 67.05 15 49 8 2200.6 -33.28 73.93

DIFFERENTIAL CCRMECTION6 MIO-COURIM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7205 TRA .0435 TC3-4.2591BAU .5404 $GT 29t9.R 8DR 777.0 SG3 3422.1 ST 1357.2 SR 432.2 SS 2835.8

ROE .2223 RRA .1531 tiC8 -.8030 FAU .62675 RRT .0871RRF .9386 RTF .9570 CRT .9731CRS -.9941 CST -.9467

FOE 5.8579 FRA 5.6568 FC-58.4222 B9P _646 _ 3031.2 R23 .2066 R13 .9431 LSA 5148.3 MSA 397.8 SSA 18.8

8DE .7540 BRA .1592 BC3 4.$521FSP 11801 SG1 3011.0 SG2 348,g THA 13.42 ELI 1421.1 EL2 95.0 ALF 17.30
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 18 t964

HELIOCENTRIC CONIC

RL 147.86 LAL .DO

RP 220.75 LAp -.84

RC 269.292 6L 25.68

PLANETOCENTRZC CONIC

C3 9.242 VHL 3.040

LNCH AZMTH LNCH TIME

64.91 9 4 39

115.09 16 O 37

64.91 g 4 3R

115.09 15 0 ST

64.91 9 4 39

115.09 15 0 37

FLIGHT TIME 300.00 ARRIVAL DATE SEP 14 1965

LOL 55.69 VL

LOP 269.97 VP

GP -3.97 ZAL

DISTANCE 670.816 EARTH TO MARS

32.900 GAL -.$7 AZL 87.70 HCA 204.30 SMA 186.18 ECC .208D8 [NC 2.2950 vl 30.134

22.126 GAP -S.22 AZP 92.09 TAL 356.68 TAp 200.98 RCA 147.81 APO 224.55 V2 24.908

89.30 ZAP 93.64 ETS 179.21 ZAE 127.57 ETE 180.90 ZAC 82.47 ETC 258.72 CLP 93.65

DLA 57.13 RAL 157.68 RAD 8567.3 VEL 11.429 PTH 1.98 VHp 2.785 DpA .31 RAp 173.1A ECC 1.1521

L-i TIME INJ LA7 INJ LONG INJ RT ASC INJ AZHTH INJ TIME 1=0 CST TIM INJ 2 LAT INJ 2 LON6

3929.54 -30.24 167.33 17.36 67.34 10 10 8 3329.5 -33.03 158.94

2807.47 -30.23 82.78 17.35 67.33 15 47 24 2207.5 -33.02 74.39

3928.54 -30.24 167.33 17.36 67.34 10 10 8 3329.5 -33.03 158.94

2807.47 -30.23 82.78 17.35 67.33 15 47 24 2207.5 -33.02 74.39

3929.54 -30.24 167.33 17.36 67.34 10 10 8 3329.5 -33.03 158.94

2907.47 -30.23 82.78 17.35 67.33 15 47 24 2207.5 -33.02 74.39

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7635 TRA .0950 TC3-4.7833 BAU .8001 gk_T 3232.9 tk_ 748.3 SG3 3433.2 ST 1443.2 SR 428.1 SS 2789.1

ROE .2198 RRA .1508 RC3 -.8412 FAU .92808 RAT .8889 RMF .9276 RTF .9487 CRT .9787 CRS -.9927 CST -.9515

FOE 5.7329 FRA 5.7147 FC-38.6399 BSP 11002 _ 3337.3 R2S .1641 R13 .9524 LSA 3144.3 MSA 398.2 SSA 19.7

80E .7945 BRA .1781 BC3 4.8567 FSAP 11826 $4;1 3320.9 SG2 335.7 THA 11.68 EL1 1503.0 EL2 84.4 ALF 16.24

LAUNCH DATE NOV 18 1964 FLIGHT TINE 302.00 ARRIVAL DATE SEP 16 1965

HELIOCENTRIC CCHIC DISTANCE 674.879

RL 147.65 LAL .OO LOL 55.68 VL 52.898 GAL -.60 AZt. 87.73 HCA

RP 220.37 LAP -.97 LOP 291.09 VP 22.171 GAP -3.43 A2P 92.05 TAL.

RC 270.721 GL 25.47 GAP -3.81 ZAL 89.92 ZAP 81.93 (T8 179.09 ZA(

PLANETOCENTRIC CONIC

C3 9.201VHL 3.D33 DLA 38.61RAL 137.93 RAD 6387.3 VEL 11.428 PTH

LNCH AZNTH LNCH T|14( L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T|NE

65.43 9 9 24 3920.58 -30.01 188.50 17.42 67.61 10 13 44

114.57 14 58 52 2814.71 -30.00 83.26 17.42 67.60 15 45 46

65.43 9 8 24 3920.59 -30.01 186.50 17.42 67.61 10 13 44

114.57 14 38 52 2814.71 -30.00 83.28 17.42 67.60 15 45 46

65.43 9 8 24 3820.$9 -30.01 188.50 17.42 67.61 10 13 44

114.57 14 59 52 2814.71 -30.00 83.28 17.42 67.60 13 45 46

DIFFERENTIAL C(_RECT|ONS MID-CouRSE EXECUTION ACCURACY

TOE .8053 TRA .1490 TC3-5.3150 8AU .9809 SGT 3392.5 Sr_ 721.3 963 3434.6

RDE .2176 RRA .1498 RC3 -.7873 FAU .62727 RRT .8834 RRF .9131RTF .9570

FOE 5.5911FRA 5.7908 FC-59.0203 8SAP 12181 SrdS 3654.4 fl23 .1300 R13 .9593

BOE .8344 8RA .2099 BC3 S.3730 FSAP 11835 SG1 3639.4 SG2 330.0 THA 10.19

EARTH TO MARS

205.41 S44A 186.16 ECC .20601 INC 2.2723 vl 30.134

336.51 TAp 201.92 RCA 147.81 APO 224.51 V2 24.945

125.34 ETE 180.63 ZAC 82.43 ETC 258.81 CLP 91.65

1.98 VHP 2.786 DpA .82 RAP 172.40 ECC 1.1514

PO CST TIM INJ 2 LAT INJ 2 LONG

3320.6 -32.77 158.11

2214.7 -32.78 74.87

3320.6 -32.77 158.11

2214.7 -32.76 74.87

3320.6 -32.77 158.11

2214.7 -32.76 7A.87

ORBIT DETERMINATION ACCURACY

ST 1528.2 SIR 424.5 SS 2739.1

CRT .9831 CRS -.9911 CST -.9547

LSA 3139.6 MSA 401.0 SSA 20._

EL1 1584.3 EL2 75.0 ALF 15.31

LAUNCH DATE NOV 16 1964 FLIGHT TIME 504.00 ARRIVAL DATE SEP 16 1965

HELIOCENTRIC CONIC DISTANCE 678.950 EARTH TO MARS

RL 147.85 LAL .DO LOt. 55.69 VL 52.897 GAL -.83 AZL 87.75 HCA 206.55 _dAA 186.1A ECC .20596 INC 2.2514 vl 30.134

RP 220.00 LAP -|.01 LOP 262.20 VP 22.258 GAP -5.64 AZP 92.01 TAL 358.33 TAp 202.68 RCA 147.80 APO 224.48 V2 24.886

RC 272.134 6L 25.27 GP -3.66 ZAL 89.96 ZAP 89.66 ETS 178.98 ZAE 123.12 ETE 180.40 ZAC 62.40 ETC 256.89 CLP 89.66

PLANETOC(NTRIC CONIC

C5 9.165 VHL 3.027 DLA 36.49 RAL 158.22 RAD 6567.3 VEL 11.426 PTH 1.98 VHp 2.79D DPA 1.31 RAp 171.67 ECC 1.1508

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |HJ LONG ]NJ RT ASC INJ AZ14TH INJ TIME

65.96 9 12 23 3911.45 -29.76 165.65 17.54 67.87 10 17 35

114.04 14 57 11 2822.34 -29.77 83.76 17.54 67.86 15 44 13

65.96 9 12 25 3911.45 -29.76 165.95 1_.54 67.87 10 17 35

114.04 14 57 11 2822.34 -29.77 83.76 17.54 67.86 15 44 13

65.96 9 12 23 3911.45 -29.78 165.65 17.54 67.67 10 17 35

114.04 14 5_ 11 2822.34 -29.77 83.76 17.54 67.86 15 4A 13

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8456 TRA .2038 TC3-5.8506 8AU .7223 SGT 3818.7 $GR 693.7 SG3 3425.7

ROE .2157 RRA .1470 RC3 -.7343 FAU .82479 RRT .8787 RRF .9008 RTF .9837

FOE 5.4356 FRA 5.6459 FC-59.0156 BSP 13383 _J8 3978.0 R23 .1006 R13 .965D

ROE .8727 8RA .2513 BC3 5.8965 FSP 11795 SG1 3964.4 962 328.2 THA 6.95

LAUNCH DATE NOV 18 1964 FLIGHT TIM( 306.00

HELIOCENTRIC C(3NIC

RL 147.85 LAL .DO LOL 55.69 VL 32.987 GAL

RP 219.62 LAP -1.04 LOP 263.33 VlP 22.261 SAP

RC 273.529 GL 25.08 GP -3.32 ZAL 90.33 ZAp

PLANETOCENTR|C CONIC

C3 9.134 VHL 3.022 OLA

-.96 AZL 87.77 HCA

-5.84 AZP 91.98 TAL

87.70 ET9 178.88 ZAE

36.16 RAL 158.55 RAID 6397.3 VEL 11.425 PTH

PO CST TIN INJ 2 LAT INJ 2 LONG

3311.A -32.50 157.28

2222.3 -32.50 75.39

3311.4 -32.50 157.28

2222.3 -32.50 75.39

3311.4 -32.50 157.28

2222.3 -32.50 75.39

OR6|T DETERMINATION ACCURACY

ST 1610.4 SR 421.5 SS 268A.4

CRT .9868 CRS -.9892 CST -.9575

LSA 3132.8 MSA 402.4 SSA 21.5

EL1 1663.3 EL2 66.1 ALF 14.50

ARRIVAL DATE SEP 20 1965

DISTANCE 683.026 EARTH TO MARS

207.65 S_AA 186.13 ECC .20594 INC 2.2318 vl 50.134

356.12 TAp 203.78 RCA 147.80 APO 22_.46 V2 25.027

120.92 ETE 1QO.2O ZAC 62.36 ETC 256.97 CLP 87.69

1.99 VHP 2.797 DPA 1.78 RAP 170.95 ECC 1.1503

LNCH AZMTH LNCH TINE L-| TIME |NJ LAT |NJ LONG INJ RT ASC ]NJ AZMTH tNJ TINE

66.51 9 18 37 3902.10 -29.53 164.79 17.70 68.13 10 21 39

113.49 14 35 33 2830.36 -29.54 84.30 17.70 66.12 15 42 44

66.51 9 18 37 3902.10 -L_).S5 184.79 17.70 68.13 10 2t 39

113.49 14 35 33 2830.36 -211.34 84.30 17.70 68.12 16 42 44

66.51 9 18 37 3902.10 -29.55 184.79 17.70 68.13 10 21 39

113.49 14 55 33 2830.39 -29.34 84.30 17.70 68.12 15 42 44

DIFFERENTIAL CCRflECT|ON8 MID-COURSE EXECUT|ON ACCURACy

TOE .8869 TRA .2958 TC3-9.37§7 BAU .7829 SGT 4230.8 _ 973.7 SG3 3402.3

ROE .2161RRA .1470 RC3 *.9760 FAU .61697 RMT .86§3 _ .0848 RTF .9684

FOE 5.3817 FRA 5.9975 FC-58.4489 884P 14686 _ 4303.7 R23 .0828 fl13 .9694

ROE .9129 BRA .5036 BC3 8.4114 FSP 11933 SGI 4280.7 SG2 334.3 THA 7.86

PO CST TIM INJ 2 LAT INJ 2 LONG

3302.1 -32.24 158.43

2230.4 -32.23 75.94

3302.1 -32.24 156.43

2230.4 -32.23 75.94

3302.1 -32.24 156.43

2230.4 -32.23 75.94

ORBIT DETERMINATION ACCURACY

ST 1695.8 9R 422.7 SS 2681.0

CflT .9899 CflS -.9973 CST -.9605

LSA 3174.7 MSA 403.4 SSA 22.2

EL1 1746.7 EL2 58.1 ALF 13.88
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE kK)V 18 1964 FLIGHT TZN[ 308.00 ARRIVAL DATE SOP 22 1965

HELIOCENTRIC CONIC

RL 147.$3 LAL .DO

RP 618.23 LAP -1.iT

RC 2T4.SD6 GL 24.90

PLAN(T_ENTRIC CONIE

C3 R.IOT VNL 3.016

LNCH AZNTM LNCH TIM(

67.06 9 R$ 5

112.94 14 53 ST

87.03 9 28 S

112.R4 14 $3 57

ST.OS 9 Zt S

11R.94 14 53 37

DIFFERENTIAL C_NR[CTION8

TOE .iROT TRA .3233

ROE .ZtST RRA .1446

FOE $.134R FRA 3.9935

BGE .9451 BRA .S$43

DISTANCE UT.11S

LQL 55.68 VL 52.896 GAL -.TO AZL 87.79 HCA tOO.TO IRA

14_ R84.45 VP 22.306 GAP -6.04 AZP 98.t4 TAL $55.95 TAp

GP -3.39 ZAL 90.73 ZAP 85.75 ET8 I?8.10ZA( $$8.73 ETE

EARTH TO NARS

$H.$8 ECC .20588 INC 2.E18? Vl 30.134

t04,88 RCA $47.78 APO 284.48 V2 21.067

$80.01 ZAC 82.52 ETC 257.D8 ELF 85.74

OLA 55.83 RAL 158.81RAD 8587.3 VEL 11.484 PTH 1.08 VHp t.807 DpA t.24 RAP 170.26 ECC 1.1499

L-I TIN( INJ LAT INJ LONG |NJ IT AIC INJ AZNTH INJ TIN( PO COT TIN INJ 2 LAT INJ 2 LONG

3891.49 -29.35 $83.91 17.80 68.$9 10 tS 58 3191.5 -51.87 155.56

2839.85 -29.50 84.87 1T,80 88.37 15 41 $8 2238.8 -31.RE 76.51

3892.48 -29.31 $63.95 $7.90 68.39 $0 25 58 3192.5 -31.97 155.56

2838.85 -21.30 84.87 17.90 81.37 $S 4$ $8 2238.8 -31.96 76.5!

$892.48 -L_.38 183.91 1T.lO 80.39 10 15 58 3292.5 -31.97 155.56

2930.85 -_).30 84.87 17.90 U.37 $S 45 $8 8238.8 -31.$6 76.51

RID-COURIEEVtrCuT|QN ACCuRACy _B_T DETERMINATION ACCURACY

TC3-6.9143 BAU .8453 8ST 4507.4 _ 051.3 883 330S.4 ST 1787.2 SR 413.4 SS 2508.5

RC3 -.8304 FAU .61455 RRT .8§4IRRF ._STO RTF .ITtO CRT .9123 CRS -.9844 COT -.9614

FC-$8.4819 Blip 15837 8Ga 4653.5 Rt3 .OQos R$3 .ITS$ LSA 3535.7 NSA 406.6 SSA 23.1

6C3 6.9430 FSlP 11711 881 4181.3 _ 335.8 THA 6.96 ELl 1815.4 EL2 50.5 ALF 13.23

LAUNCH DATE NOV 18 1904 FLIGHT TIN[ 510.00 ARRIVAL DATE SOP 24 1965

HELIOCEMTRIC CDNIC

RL 147.85 LAL .00 LOI. 55.69 VL

lip 218.O9 LAP -1.10 t.OP 265.58 Vie

RC 176.264 TeL E4.73 DIP -5.28 ZAi.

FLAN(TOCENTRIC C_NIC

C3 R.085 VHL 3.014

LNCH AZI4TM LNCH TIN(

87.83 9 83 49

11E.57 14 58 23

87.85 R 25 48

112.37 14 52 23

87.93 9 15 49

112.37 $4 52 25

DIFFERENTIAL C_RflECTI_N9

TOE .9588 TRA .3841 TCS-7.4489 BAU .1075

ROE .2123 iRA .$433 RC3 -.$834 FAU .801HIS

FDE 4.R858 FRA 6.0186 FC-58.0984 Blip 17014

60E .9761 iRA .4104 BC3 7.4717 FOlP 11551

DISTANCEO Oi.Rtt

32._9Q GAL -.T4 AZI. 8T,80HCA t09.11 m4A

12.358 GAP -8.24 AZP iS.tO TN. 3SS.Ol TAp

81.16 ZAp t3.it ET$ ITt.Tt 7J4E 116.56 ETE

EARTH TO MARS

1i4.11 ECC .20598 INC 2.1968 V1 30.134

tOS.5i RCA $47.78 APO 224.45 v2 25.108

179.88 ZAC 82.28 ETC 257.15 CLP 83.81

DLA 33.50 RN. 151.30 RAO 15i7.3 VtL It.Or5 PTH 1.18 VHP t.5t$ DPA 2.68 RAP 169.58 ECC 1.1495

L-I TIN( IMJ LAT INJ _ INJ IT AOC lNJ AEI4TH INJ TINE, PO COT TIN INJ 2 LAT INJ 2 LONG

3SOt.S0 -19.06 165,08 18.1S 18.64 10 30 31 3182.E -31.69 154.97

2847.77 -L_.05 8S.4T 18,14 I,I.85 15 39 $0 t14_.8 -31.68 77.13

3892.00 -L_8,06 ll5.0_ $8,tS _.64 10 50 31 3182.8 -31.8R 154.67

284T.?T -2i.05 tS.4T t8,14 WI.t3 15 3t) SO 1247.8 -38.88 77.13

3eSt.80 -n.OG 105.08 |8o15 _.G4 10 30 55 3201.9 -31.89 154.67

2047.77 -_8.05 85.47 10.14 68.65 18 59 SO 2147.8 -31.88 77.13

NID-COURiELrlECUT|GH ACCURACY QROIT DETERMINATION ACCURACY

8GT 41584.4 _ 151,4 84;5 55St.4 8T $838.1RR 416.1 SS 2515.6

RRT ._TRm r .8475 RTF .tTSt CRT .914_ CR8 -.9811 COT -.9622

4014.T fit3 .0441 R18 .STir bOA 3155.2 MOA 409.1 SSA 24.0

881 41SS.0MR 340,1 THA O, IT EL$ 1881.$ EL2 43.5 ALF 12.70

LAUNCH DATE NOV 18 1864 FLiOHT TIN( 312.00 ARRIVAL DATE SOP 26 1965

HELIOCENTRIC CONIC DISTANCE 8t$.$18

RL 147.85 LAL .DO L_ 55.68 VL 31.818 6AL -.TO A_ 87.88 NCA t$$.04

RF 118.52 LAP -1.18 LQP 898.T1 Vp 2t.$iT GAP -8.43 A_P 11,87 TAL 3SS.44

tic 277.SOS _L 84.57 GP -3.14 ZAL 91.81 ZAP 88.93 ET8 $78.8S ZNE 114.45

PL&NETOCENTRIC CONIC

C_ 9.DOS VNL 3.0it DLA 35.$T RAL SOt.T5 RAD 8987.3 VEL 11,411 PTH 1.18

LNCN AZNTH LNCN TIN( L-I TINt INJ LAT

58.28 S 30 51 3878.$8 -18.81

111.76 14 SO 44 8857.48 -18.80

68._t 9 30 51 38Tt.18 -18.85

111.78 14 50 44 28ST.41 -28.80

68.22 S 30 51 3871.18 -tO.it

111.78 14 50 d4 1857.48 -18.80

OIFFERENTIAL CORRECTIONS

TOE .9823 l_k .4484 TCS-T.8TOl BAU .1805

ROE .8114 IRA .1410 RC3 -.538T FAU .801i1

FOE 4.7167 FRA 8.0388 FC-ST.5Tt3 BOP $0104

BO[ 1.0048 BRA .4703 Be3 ?.g98g FIMJ 15305

EARTH TO NARS

_,A 188.12 ECC .20805 INC E. tO0R VI 30.134

TAp t0_.48 RCA $4T.?T APO 224.4T V2 25.148

ETE $Tt.TE ZAC 82.84 ETC 85T.25 CLP 81.91

VHp E.iST DPA 3.10 NAp $68.93 ECC 1.1492

INJ L_N6 INJ RT ASC INJ AZNTH INJ TIN( PO COT TIN IMJ 2 LAT INJ 2 LONG

181.08 10.43 60.10 10 35 23 3272.E -31.41 153.75

iS.It 10.41 88.88 iS 38 Et 1257.4 -31.40 77.79

181.00 18.43 60.90 $0 $5 E3 3272.2 -31.41 153.75

OE.tt 18.41 80.88 $5 38 2E 2257.4 -31.40 77.79

181.0_ 18.43 80.90 10 35 23 3272.2 -31.41 153.75

86.1t 10.41 88.88 15 38 22 2257.4 -31.40 77.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SIT S180.3 8DR 811.9 SO3 3323.9 ST 1900.7 OR 414.5 SS 2443.5

RflT ._0 RRF .8154 RTF .9786 CRT .9958 CRS -.9774 COT -.8628

M S_iS.t Rt3 .0308 R$3 .9788 LSA 3098.2 MSA 411.0 SSA 24.6

St1 5184.5 RGt 347.4 THA 5.49 EL1 1945.0 EL2 57.2 ALF 12.25

LAUNCH DATE NOV 19 1904 FLIGHT TIME 314.00 ARRIVAL DATE SOP 26 1965

HELIOCENTRIC C_IOIC DISTANCE 691.410

NL 147.85 LAL .00 t.Ql. 55.91 Vt. 38.897 GAL -.51 AZL 87.83 HCA 211.18

RP 118.19 LAP -$.$5 LOP EET.8S _p 81.441 GAP -8.88 A_ 95.83 TAL 355.18

RC 270.953 G_ 24.45 SOP -3.01 2AI. 82.11 ZAp 80.0_ ET$ 175.55 IN( $$E.29

PLAN(TOCEMTRIC CONIC

C3 9.05_ V_ 3.009 DLA _4.Ot flkL 100.19 flAO 656?.3 V[L 11.421 PTH 1.08

LNCH AZI4TH LN_H TIN( L-I TIN[ INJ bAT INJ LONG

is.so 9 39 it 9091.24 -10.55 $85.$0

111.17 14 49 3 2097.75 -18.54 OO.it

90.83 9 38 12 3891.14 -28.55 $61.$O

111.17 14 49 3 E087.75 -E0.54 88.8Z

68.83 9 39 12 3885.24 -18.55 161.10

111.17 14 49 $ 2867.75 -88.54 08.8_

DIFFERENTIAL CORRECTIONS

TOE 1.DOSE TRA .5848 TCS-8.SO4O IAU $.OSOi

flOE .2109 RRA .$410 RC3 -.4t07 FAU .59480

FDE 4.5017 FRA 6.0539 FC-58.8087 Blip 19358

BOO 1.0300 iRA .5331BC3 8.5190 FSP 11198

EARTH TO MARS

SMA 156.13 ECC .20611 INC 2.1859 Vl 30.134

TAp 207.38 RCA 147.76 APO 224.49 V2 25.180

ETE 179.DO ZAC 82.20 ETC _57.31CLP 80.05

VHp 2.856 DPA 3.51 RAP 168,31ECC 1.1490

INJ RT AI_ INJ AZI4TH INJ TIN( PO COT TIM INJ 2 LAT INJ 2 LONG

$8.75 69.16 10 40 35 3261.2 -31.12 152.78

$5.74 69.14 15 36 51 2267.7 -51.11 78.50

II,75 69.18 $0 40 35 3285.2 -31.12 152.78

$8.74 81.$4 $5 36 55 826?.T -51.11 70.50

lt.75 69.16 10 40 33 3281.2 -31.12 152.78

$8.74 6t.$4 $5 36 51 2267.7 -31.11 78.50

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SIT $594.8 _ 598.1 $83 3281.4 ST 1959.2 SIR 413.4 SS 2370.5

RRT .8088 I_F .5054 RTF .9807 CRT .9966 CRS -.973D COT -.965D

SG_ 5816.t R23 .0_07 R13 .9809 LSA 30?5.2 NSA 41_.3 SSA 25.6

SOS 5815.0 SO2 355.4 THA 4.g0 (L1 2002.0 EL2 _2.1 ALF 11.88
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH GATE NOV 18 1954 FLIGHT TIM( 518.00 ARRIVAL DATE SEP SG 1965

HELIOCENTRIC C(_IIC DISTANCE 705.548

RL 147.85 LAb .GG LOt. 55.89 VL 32.897 GAL -.87 AZL 87.85 HCA 213.32 SNA

RP 217.80 LAp -1,19 LOP 266,99 VP 22.488 GAP -6.80 AZP 91.80 TAL 354.91 TAp

RC 266.246 GL 24,25 GP -4.91ZAL 92.62 ZAP ?9.22 (T$ 176.53 ZAi[ 110.20 ETE

PLANETO¢ENTRIC CONIC

CS 9.642 VHL 3,06? DLA 34.4¥ RAL 150.65 RAD 8567.3 VEL 11.421PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH IHJ TIME

69.46 9 41 52 3849.81 -28,28 160.09 19.11 69.41 10 46 2

116.54 14 47 18 2878.75 -ZS.ZT 9T.57 19.10 69.40 15 55 17

69.46 9 41 52 3549.61 -28.28 160.09 19.11 69.41 10 46 2

116.54 14 47 18 2878.75 -28.27 87.57 19.t0 69.40 15 55 17

69.46 9 41 12 3849.81 -28.26 160.09 19.11 69.41 10 46 2

110.54 14 47 15 2878.75 -28.27 87.57 19.10 69.40 15 35 17

GIFFERENTI AL r-._RRECTION9 MID-CouRsE' EX(CUTIQN ACCURACY

TG( 1.0327 TRA .5836 TC3-9.0169 9AU 1.0918 _T 5924.3 SGR 581.2 SG3 3253.2

RGE .2165 RRA .1465 RC3 -.4457 FAU .$8538 RRT .7793 RRF .7755 RTF .9825

FGE 4.2882 FRA 6.0792 FC-56.0485 BliP ZO50Z SGB 5952.7 RZ5 .0126 R15 .9826

6GE 1.6539 BRA .6002 BC3 9.0279 FP 10997 1k_1 5941.9 SG2 363.9 THA 4.38

EARTH TO MARS

186.14 ECC .20622 IHC 2.1519 vl 36.134

208.2_ RCA 147.75 APO 224.53 V2 25.228

179.49 ZAC 82.16 ETC 257.39 CLP 78.21

1.98 VHP 2.878 SpA 5.89 RAp 167.71 ECC 1.1488

PO CST TIM INJ 2 LAT [NJ 2 LONG

5249.8 -30.81 151.78

2278.7 -30.81 79.26

3249.8 -30.81 151.78

2278.7 -30.81 79.26

3249.8 -36.81 151.716

2278.7 -30.81 79.26

ORBIT DETERMINATION ACCURACY

ST 2015.4 SR 412.8 SS 2299.7

CRT .9975 CRS -.9678 CST -.9628

LSA 3057.2 MSA 416.8 SSA L_6.4

EL1 2057.1 EL2 28.5 ALF 11.55

LAUNCH GATE NOV 18 1964 FL|GHT T|I4E 318.00 ARRIVAL DATE OCT 2 1965

HELIOCEHTRIC CGNIC

RL 147.65 LAL .GG L(_. 55.69 VL

RP 2i7.44 LAP -1.21 LOP 270.14 VlP

RC 291.329 ft. 24.10 r,,p -2.81 ZAL

PLAN[TOCENTR I C C(_IC

CS 9.036 VHL 3.009

LNCH AZMTH LNCH TII4(

70.13 9 47 57

109.87 14 45 23

70.13 9 47 57

109.87 14 45 25

110.00 15 2 46

116.60 14 29 45

GIFFEREHTIAL CGRRECTIONS

TG( 1.0532 TRA .6559 TC3-9.5194 BAU 1.1510

ROE .2104 RRA .1598 RC3 -.4014 FAU .57470

FGE 4.0631 FflA 6.1091 FC-55.0613 2SP 21647

BG( 1.6740 BRA .6706 BC5 9.5278 FSP 10805

OI$TAkI_E 707.675 EARTH TO MARS

32.899 GAL -.92 AZL 67.96 HCA 214.46 SMA 186.16 ECC .20635 IHC 2.1387 vl 36.134

22.554 GAP -S.99 AZP 91.76 TAL 554.62 TAp 209.08 RCA 147.74 APO 224.57 V2 25.258

93.19 ZAP 76.42 ITS 178.47 ZAE 108.15 ETE 179.40 ZAC 82.13 (TC 257.47 CLP 76.4_

DLA 34.11 RAIL. 121.20 RAO 9507.$ VEL 11.420 PTH

L-I TIME INJ LAT

3837.52 -28.00

ZS90.79 -27.99

5857.52 -20.00

2890.79 -27.99

2837.63 -29.19

;_38.47 -26.81

1.98 VHP 2.902 DpA 4.25 RAp 167.15 ECC 1.1487

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

159.01 19.50 69.67 10 51 54 3237.5 -30.51 150.71

88.39 19.50 69.65 15 33 34 2290.8 -30.50 86.10

159.01 19.50 69.67 10 51 54 3237.5 -30.$1 150.71

88.39 19.50 69.65 15 35 34 2290.8 -30.56 80.10

84.74 29.98 71.37 15 50 4 2237.8 -31.46 76.27

91.ti_ 18.98 67.95 15 18 43 2338.5 -29.56 83.49

N|D-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

I_T 6250.1 SGR 568.0 SG3 3178.8 ST 2065.1SR 412.5 SS 2225.4

RflT .7527 RRF .747§ RTF .9838 CRT .9977 CRS -.9615 CST -.9619

$275.8 R23 .0066 R13 .9839 LSA 3034.6 MSA 422.1 SSA 27.1

SG1 9264.7 8GZ 373.1 THA 3.95 ELI 2165.7 EL2 27.2 ALF 11.27

L&UMCH GATE NOV 18 1964 FLIGHT TIM( 320.00 ARRIVAL GATE OCT 4 1965

HELIOCENTRIC CONIC 01STANCE 711.809 EARTH TO MARS

RL 147.85 LAL .OO LOL 55.69 VL 32.899 GAL -.97 AZL 87.67 HCA 215.61 SMA 186.18 ECC .20651 INC 2.1251 Vl 30.134

RP 217.09 LAP -1.24 LOP 271.29 VP 22.579 GAP -7.15 AZP 91.73 TAL 354.32 TAp 269.93 RCA 147.75 kPO 224.$2 v2 25.307

RC 262.861GL 23.96 GP -2.71 ZAL 93.74 ZAP 74.65 ETS 178.43 ZA( 106.12 (TE 179.32 ZAC 82.11ETC 257.54 CLP 74.64

PLANETOCENTRIC CONIC

C3 9.635 VHL 3.006 DLA 33.74 RAL 161.75 RAD 6567.3 VEL 11.420 PTH 1.98 VHP 2.929 Opk 4.59 RAp 166.62 ECC 1.1487

LNCH AZMTH LNCH TiME L-i TIME INJ LAT INJ LONG IMJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

70.63 9 54 22 3824.56 -27.71 157.88 19.93 69.93 10 56 7 3224.6 -30.18 149.60

169.17 14 43 21 2903.68 -27.7D 89.25 19.92 69.91 15 31 45 2303.7 -30.18 81.00

7G.83 9 54 22 3824.56 -27.71 157.66 19.93 69.95 10 58 7 3224.6 -30.18 149.60

109.17 14 43 21 2963.68 -27.70 89.26 19.92 69.91 15 31 45 2303.7 -30.18 61.60

116.GG 15 29 53 2761.47 -30.73 79.33 21.05 74.24 16 15 54 2161.5 -32.59 76.60

116.06 14 7 I $014.77 -24.76 96.56 18.58 65.65 14 57 16 2414.8 -27.$3 88.76

DIFFERENTIAL CC]RRECTIONs MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TGE 1.6767 TRA .7307 TC-10.0115 9AU 1.2100 SGT 6572.1 S6R 556.5 863 3120.5 ST 2109.6 SR 412.7 SS 2152.8

RG£ .2106 flRA .1594 RC3 -.3589 FAU .56347 flRT .7253 _ .71T9 RTF .9851 CRT .9975 CRS -.9543 CST -.9609

FOE 3.8426 FMA 6.1254 FC-53.9943 BSP 22776 $GB 6595.6 R23 .0014 R13 .9851 LSA 3012.2 MSA 426.3 SSA 27.8

BGE 1.0912 6flA .7436 9C310.0179 FSP 10584 $61 $594.5 _2 382.4 THA 3.53 EL1 2149.4 EL2 28.5 ALF 11.04

LAUNCH GATE NOV 18 1964 FLIGHT TIME 322.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC CONIC DISTANCE 715.951 EARTH TO MARS

RL 147.85 LAL .00 LOL 55.69 YL 32.901GAL -1.03 AZL 87.89 HCA 216.76 SIAA 166.20 ECC .20669 INC 2.1143 vl 30.134

RP 216.74 LAP -1_7 LOP 272.44 VI D 22.625 GAP -7.33 AZP 91.69 TAL 354.00 TAp 210.76 RCA 147.72 APO 224.68 V2 25.346

RC 284.057 GL 23.81 GP -2.61 zAL 94.34 zAP 1_.93 ETS 178.38 ZAE 104.13 ETE 179.24 ZAC 82.68 ETC 257.62 CLP 72.91

PLANETOCENTRIC CONIC

C3 9.037 VHL 3.006 DLA 33.37 RAIL 152.33 RAO 6567.3 V[L 11.420 PTH 1.98 VHP 2.959 DPA 4.90 RAP 166.13 ECC 1.1487

LNCH A2MTH LNCH TIM( L-I TIM( [NJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.57 10 I 16 3610.52 -27.41 136.67 20.39 70.19 11 4 47 3210.5 -29.85 148.40

108.43 14 41 4 2917.84 -27.40 90.25 Z0_38 70.17 15 29 42 2317.8 -29.84 81.99

71.57 10 1 16 3010.52 -27.41 159.67 20.39 70.19 1i 4 47 3210.5 -29.85 148.40

102.43 14 41 4 2917.84 -27.40 90.23 20.38 70.17 15 29 42 2317.6 -29.84 81.99

tlO.O0 15 47 17 LP714.86 -31.54 75.94 21.83 76.09 16 32 32 2114.9 -33.13 67.08

110.00 15 54 14 3061.49 -23.42 99.55 19.34 64.36 14 45 15 2461.5 -26.67 91.89

GIFFEflENTIAL CQRRECTION6 NID-COURliI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE _0645 TRA .6044 TC-10.4895 BAU 1.2578 _T 9a89.0 SGR 349.5 SG3 3056.8 ST 2148.2 SR 413.2 SS 2678.1

ROE .2110 RRA .1589 RC3 -.3175 FAU .55136 RRT .9990RRi r .6864 RTF .9662 CRT .9968 CRS -.9459 CST -.9596

FOE 3.6176 FRA 6.1308 FC-52.8171 Blip 23879 _ 9909.7 R23 -.0031 R13 .9862 LSA 2986.3 MSA 430.5 SSA 28.4

BOE 1.1049 BRA .0203 9C310.4935 FSP 10344 $61 $898.5 st,,2 391.6 THA 3.17 EL1 2187.4 EL2 32.4 ALF 10.86
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19641

LAUN(N OAIE _V 1| |9|4 FLIGHT Till( 324.00 ARRIVAL DATE OCT S 1965

HELIOCENTRIC C_NIC DISTANCE 720,101

RL 147.65 LAL .00 LOL 55.69 VL 32.902 GAL -1.08 AZL 87.90 HCA 217.92 SNA

RP 216.39 LAp -1.29 LOP 2T3.59 VP 2J_.671 GAP -7.49 AZP 91.66 TAL 353.67 TAp

RC 285.296 GL 23.67 6P -2.52 ZAL 94.97 ZAP 71.23 ET8 178.35 ZAE 102.18 ETE

PLANETOCEMTRIC CONIC

¢3 9.045 VHL 3.007 DLA 32.97 RAL 16Z.94 RAD 6567.3 VEL 11.421 PTH 1.98 VHP

LNCH AZMTH LNCH TINE L-I TIN[ INJ LAT

TZ.$5 10 8 39 3795.41 -27.10

107.65 14 $S 32 2933.27 -27.09

72.35 10 S 39 3795.41 -27.|0

107.6S 14 36 32 2933.2? -27.09

110.00 16 I 49 2677.29 -32.13

110.00 13 44 33 3099.39 -EZ.ER

01FFERENTIAL CORRECTIONS

TOE 1.0956 TRA .$902 TC-10.9493 BAU 1.3243

ROE .2118 RflA .1388 RC3 -.2773 FAU .55R47

FOE 3.39R7 FRA S.1457 FC-51.5403 BP 2428R

ROE 1.1161 BRA .9009 8C310.9818 FSP 10124

LAUNCH DATE NOV 18 1964

HELIOCENTRIC CONIC

RL 147.85 LAL .00 LOL 55.69 VL

RP 218.05 LAP -1.32 LOP 274.75 _p

RC 288.520 GL 23.52 G4P -2.43 ZNL

PLAN[TOCENTRIC C_NIC

EARTH TO MARS

166.23 ECC .20689 IRC 2.1030 Vl 30.134

211.59 RCA 147.70 APO 224.76 V2 25.395

179.19 ZAC $2.07 ETC E57.49 CLp 71.22

2,991DPA 5.20 RAP 165.68 ECC 1.J499

INJ LCM; INJ RT ASC INJ AZMTH INJ TIN( PO CST TIR INJ 2 LAT IHJ 2 LOMG

155.38 20.08 70.45 11 11 54 3195.4 -29.51 147.13

91.32 20.66 70.44 15 27 26 2333.3 029.50 83.07

155.38 20.00 70.45 11 11 54 3195,4 -29.51 147.13

91.32 20,88 70.44 15 27_$26 2333.3 -29.50 83.07

73.17 22,54 77.64 16 46 26 2077.3 -33.49 64.20

101.90 18.62 63.32 14 56 12 2499.4 -25.67 94.39

M|D-COUflK [XI[CUTION ACCURACy ORBIT DETERMINATION ACCURACY

NT 7198.0 Vim 533.3 SG3 2990.2 ST 2183.0 SR 414.2 SS 2007.4

RRT .6652 W .9539 RTF .9870 CRT .9956 CflS -.9861 CST -.9579

_eB 7210.S R_ -.004_ R|3 .9870 LSA 2962.4 MSA 435.9 SSA 29.0

$61 7209.9 SG2 401.4 THA 2.RE EL1 2221.6 ELI 38.3 ALF 10.70

FLIGHT TIN( 325.00

DISTANCE 724.257

32.904 GAL -1.14 AZL 87.91HCA 219.08 9NA

22.718 GAP -7.68 AZP 91.62 TAL 353.32 TAp

95.62 zAP (111.58 ETS t78.31ZN[ 100.27 ETE

C3 9.057 VHL 5.009 DLA 32.57 RAL t63.57 RAO 6567.3 VEL 11.421PTH 1.98 VHp

LNCH AZI4TH LNCH TIN[ L-I TIM( |NJ LAT INJ IGNG gNJ fiT ASC INJ AZNTH INJ TIN[

73.19 10 16 34 3778.97 -29.79 153.99 21.41 70.T2 11 19 33

108.81 14 35 40 2950.22 -28.77 92.49 21.41 70.71 15 24 51

73.19 10 16 34 3778.97 -28.78 155.9t) 81.41 70.72 11 19 33

106.81 14 35 40 29S0.22 -26.77 92,49 2|.41 70.71 15 24 51

110.00 18 14 82 2644.45 -32.S8 70.71 23.21 79.03 16 58 56

110.00 18 39 33 3132.74 -21.25 103.94 18.80 62.57 14 28 46

DIFFERENTIAL C_RRECTIONs MID-COURSE EM[CUTI(_I ACCURACY

TOE 1.1015 TRA .9731 TC-11,3974 BAU 1.5203 $6T 750t.7 m 531.1 SG3 8919.3

RDE .2123 RRA .1385 RC5 -.23RT FAU .52§22 RRT .1t32| W .6195 RTF .9878

FOE 3.|$41FRA 6.1372 FC-SO.2031 Rip 26026 _ 7521.5 R23 -.0099 R13 .9678

SOS 1.1210 BRA .R8_9 6C311.3999 FSP 9889 SG1 7510.2 662 410.8 THA 2.57

ARRIVAL DATE OCT 10 1965

EARTH TO MARS

186.26 ECC .20712 INC 2.0922 Vl 30.184

212.40 RCA 147.68 APO 224.84 V2 25.423

179.13 ZAC 82.06 ETC 257.75 CLP 69.56

3.026 DpA 5.48 RAP 165.26 ECC 1.14R1

PO CST TIN INJ 2 LAT INJ 2 bOND

3179.0 -29.15 145.75

2350.2 -29.15 84.26

3179,0 -_.15 145.75

2350.2 -29.15 84.26

2044.5 -33.75 61.67

2532.7 -24.75 99.54

ORBIT DETERMINATION ACCURACY

ST 2207.9 Sit 415.0 SS 1928.S

CRT .9937 CRS -.9243 CST -.RSSS

LSA 2927.6 HSA 441.8 SSA 29.5

EL1 2246.1 EL2 45.9 ALF 10.88

LAUNCH DATE t40V 18 1984 FLIGHT TIME 328.00 ARRIVAL DATE OCT 12 1965

HELIOCENTI_iC C(_41C

RL 147.85 LAL .OO LOL 55.69 VL 30.134

RP 215.71 LAp -1.34 LOP 275.92 VP 8E.TS2 GAP -7.82 AZP 9|.59 TkL 352.96 TAp 213.21 RCA 147.66 APO 224.93 25.481

fie 287.728 GL 23.38 6P -2.55 ZAL 98.51 ZAP 67.97 ETS 178.28 Zk( 98.39 ETE 179.08 ZAC 62.05 ETC 257.80 S7.65

PLANETOCENTRIC CONIC

C3 9.074 VHL 3.012 DLA 32.16 RAL 164.23 RAO 2567.3 VEL 11.422 PTH 1.98 VMP 3.063 DpA 5.73 RAP 184.88 (CC 1.1493

LN(H AZMTH LNCH TIME L-I TIME INJ LAT INJ lONG INJ RT ASC IHJ AZIITH INJ TIN( PO CST TIM INJ E LAT INJ 2 LONG

74.08 10 25 6 3TSt.OO -_6.44 152.40 21.97 70.99 11 27 47 3161.0 -28.78 144.26

105.92 14 32 25 2968.91 -28.43 95.79 21,96 70.98 15 21 54 2368.9 -28.78 85.S7

74.08 10 25 6 3761.00 -26.44 152.42 81.97 T0.99 11 27 47 3161.0 -26.78 144.26

105.92 14 32 25 291111.91 -26.43 93.7R 21.96 70.98 15 21 54 2388.9 -28.78 $5.57

110.00 16 27 0 2814.62 032.94 60.48 23.88 80.31 1? 10 34 2014.6 -33.93 59.38

110.00 13 29 41 31S3.29 -20.28 105.78 19.04 91.07 14 22 24 2565.3 -23.68 98.48

DISTANCE 728.421 EARTH TO MARS

32.906 GAL -1.21 AZL 87,92 HCA 220.24 SMA 186.29 ECC .20787 INC E.0819 Vl

vZ

CLP

DIFFERENTIAL CORRECTIONS

TOE 1.1045 'TNA 1.0599 TC-11.R285 BAU 1.4351

ROE .2134 RRA .1385 RC3 -.2_12 FAU .51137

FOE 2.9431FRA 6_!350 FC-48.7903 68P 27056

ROE 1.1249 BRA 1.0689 8C311.8302 FS4P 9595

MIO-COURIR EXECUTION ACCURACY

VeT 7801.7 I_ 525.6 $63 2846.4

RRT .5R93 Rill r .5847 RTF .9884

SG8 7819.4 RL_ -.0118 R13 .9084

SG1 7806.1S¢_ 420.4 THA 2.32

LAUNCH DATE NOV 18 1964 FLIGHT TINS 330.00

HELIOCENTRIC CONIC DISTANCE 732.591

RL 147.$5 LAL .00 LOL 55.69 VL 32.909 GAL -1.27 AZI. 87.93 HCA

RP 215.38 LAP -1.3T LOP 277.08 VlP 22.607 GAP -7.98 AZP 91.55 TAL

RC 288.924 GL 25.23 r_p -2.27 ZAL 97.02 ZAP M.40 (TS 178.25 ZN[

PLAN(TOCENTRIC CONIC

C3 9.098 VHL 3.016 DLA 31.73 RAL 194.91RAO SSST.3 VEL 11.423 PTH

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAY INJ LONG INJ RT ASC

75.05 10 34 L_ 3741.04 -29.09 150.83 82.56

104.95 14 2R 36 2909.61 -29.0R 95.25 22,55

75.05 10 34 22 3741.04 -2S.OR 150.83 22.56

104.95 14 28 36 2962.81 -26.00 95.25 22.55

t10.00 16 38 32 2586.89 -33.24 66.35 24.55

110.00 13 23 37 3191.98 -19.35 107.49 19.35

DIFFERENTIAL CCNRECTION9

TOE 1.1052 TRA 1.1502 TC-12.2402 BAU 1.4886

ROE .2146 RRA .1395 RE3 -.1856 FAU .4R752

FOE 2.7209 FRA 6.1300 FC-47.3831 88P 20071

60( 1.1239 BRA 1.1586 0C312.24|3 FSP 9337

221.41 SMA 166.33 ECC .20768 IMC 2.0720

352.59 TAp 214.00 RCA 147.64 AI_) 225.03

92.56 (TE 179.04 ZAC 82.05 ETC 257.86

ORBIT OETERNIMATION ACCURACY

ST 2229.3 SR 418.5 $9 1856.5

CRT .9910 CRS -.9108 CST -.9580

LSA 2896.3 MSk 448.0 SSA 30.0

EL1 2267.2 EL2 54.7 ALF 10.50

ARRIVAL DATE OCT 14 1965

EARTH TO MARS

Vl 30.134

V2 25.498

CLP 66.38

1.98 VHP 3.102 DpA 5.97 RAP 164.54 ECC 1.1497

|NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.27 11 36 43 3141.0 -28.40 142.63

71.26 15 10 26 2389.8 -26.40 $7.05

71.27 11 36 43 3141.0 -28.40 142.63

71.28 15 18 26 2389.8 -28.40 87.05

81.53 17 21 39 1986.9 -34.05 57.21

61.26 14 16 49 2592.0 -23.08 100.28

ORBIT DET(RNINATION ACCURACY

ST 2244.1 SR 418.1 SS 1?84.4

CRT .9078 CR$ -.$949 CST -.9497

LSA 2861.3 MSA 455.2 SSA 30.5

ELI 2281.8 EL2 64.6 ALF 10.44

MID-CQURI_ EXECUTION ACCURACY

SGT 2093.5 SG2 521.5 SG3 2772.9

RRT .$695 RRF ,_495 RTF .9890

$68 0110.2 R83 -.0138 R13 ,9S90

SGI 8098,8 $GZ 429.S THA 2.09
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 18 1tS4

HELIOCEMTRI C CONIC

NL 14T. OS LAL ,DO

RP PtS.OS LAP -1.40

RC 090.105 6L 13.05

PLANETOC[MTR IC CONIC

CS l.lt} VHL 3.080

LNCH AZNTH LNCH TIH(
Ts. IO 10 44 EO

lOS.S0 14 14 10

70.10 10 44 tO

103.90 14 84 10

110.00 10 40 38
110.00 13 10 10

FLIGHT TIN( 358.00 ARRIVAL DATE OCT 16 1965

DISTANCE ?SO.TO8 EARTH TO HANS

LOL 55.69 VL 32.111 GAL -1.34 AZL 87.94 HCA 8El. SO IMA 1M.$8 ECC .EOTOS INC 2.0627 Vl 30.134

LOP ETO.EI VP EE.SSt SAP -8.14 AZP O|.Sl TAL 35E.80 TAP 814.70 RCA 147.62 APO 825.13 V2 85.535
GP -8.19 ZAL 9T.TI ZAP G4.ST ETS tTI.SE ZAE 04.78 ETE 170.00 ZAC 82.05 ETC 257.90 CLP 64.65

OLA 5t.ES HAL 105.68 RAD 6587.3 VEL 11.484 PTH 1.98 VHP 3.143 DPA 6.18 RAP 164.23 ECC 1.1501
L-i TIN( INJ LAT INJ LONG INJ RT AS¢ IMJ AZNTH INJ TIME PO COT TIM INJ 2 LAT IHJ Z LONG

$T!8.79 -ES.T$ 149.01 85.18 ?t.SS 11 46 E8 3118.6 -28.01 140.83

3013.8E -t5.Tt fl.ll 83.1T Tt.S4 15 14 85 2415.E -IS.00 SO.70

3718.T9 -tO.T5 149.01 t}._S Tt.S5 |t 48 80 3118.8 -28.01 140.83

m015.81 -tO.TO DI.88 8}.1T 71.54 15 14 13 8413.Z -Z8.OO 88.70
tSSO.19 -33.49 64.55 tO.It 88.60 IT 38 19 1960.7 -34.13 55.16

$819.3E -IS.45 109.01 ID.TP SO.TO 14 11 49 8019.3 -22.21 101.98

DIFFERENTIAL C_RRECTION$
TOE 1.0985 TMA 1.2436 TC-tl.G$09 BAU 1.S40T

ROE .lllO RRA .1386 RC$ -.1509 FAU .4S}OT

FOE 8.5034 FRA I.I135 FC-4S.839T DIP EROS2

B0E 1.1195 BRA S.ESSS K$18.6515 FOP DOlT

NID-COUR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8}TT.5 Irdl S|1.5 IS5 8SO§.} ST E855.9 SR 480.1SS 1713.7

RRT .S}SO RRI r .Sl}T RTF .DONS CRT .9832 CRS -.8767 COT -.9462

8}DS.S RE} -.0195 R13 .9095 LSA 2624.6 MSA 462.2 SSA 30.9

I61D518.0 IG_ 4_Hl.l THA I.OD ELI 2891.4 EL8 75.5 ALF 10.40

LAUNCH DATE NOV 18 1944 FLIGHT TINE 354.00

HELIOCENTRIC SONIC DISTANCE 740.D48
RL 14T.RS LAL .00 L_L 55.19 VL 38.914 GAL -1.41AZL 87.05 HCA

RP 8S4.?R LAP -1.42 LOP RTO.4} VP _.OST GAP -0.30 AZP 91.48 TAL

RC 291.878 GL 1_.95 _P -I.lt ZAL tl.S} ZAP t3.Sl ITS 1TO.tO Z_

PLANETOCENTRIC CONIC
¢3 I.lSi K 3.0_ DLA }0.84 RA_ lii._l RND iSl?.} 5T.L 11.48i PTH

LNCH AZMTH LIqCH TIN( LoI TIME INJ LAT INJ LQNG INJ RT A$C
TT.SS 10 SS 57 9403.S3 °85.36 14t.9T 85.0}

1DE.TO 14 18 98 3030.88 -85.}5 _J.T5 8}.05

TT.SS 10 55 3T 5693.55 -85.38 146.97 19.03

lOS.TO 14 10 98 5039.80 -15.55 90.75 L"J.83
lt0.00 17 0 87 8535.St -}3.19 U.4t !$.D0

110.00 13 15 18 5845.TI -IT.51 110.9} t0.11

DIFFI[fl(NTIAL C_RRECTIONJ
TOE t. SOTO TRA I.$988 TC-18.9519 OAU 1.9930

ROE .STIR RRA .13iS Re5 0.09}1 FAU .4t485

FD[ 8.5740 FRA S.IlST FC-4}.8996 RIND 50461

B08 1.1823 MA I._0KSSE.9_t FOP 9108

ARRIVAL DATE OCT 18 1965

EARTH TO MARS

885.75 m4A 1_6.48 ECC .80880 INC 2.053T vl 30.134

}51.79 TAP 81S.55 RCA 14T.59 APO 289.23 v2 25.572

RS.00 ET[ 178.97 ZAC 88.06 ETC 857.95 CbP 63.36

t.eD VHp }.187 0PA S.ST

INJ AZMTH INJ TIM( PO COT TIN
71.1M 11 57 11 }095.5

TI.BR t5 O }1 8439.9

71.84 1t ST 11 3095.5

T1.98 15 9 51 8459.9

$5.$8 17 42 45 1955.0
10.19 14 T 18 8645.8

RAP 163.97 ECC 1.1507

INJ 2 LAT INJ 8 LONG

-87.60 138.81
-OT.S9 90.59

-tT.O0 138.81

-BY.S9 90.59

-54.17 53.21

-81.39 103.60

ORBIT OETERNINATION ACCURACY
ST 8898.7 SR 423.9 SS 1688.0

CflT .OTSI CRS -.SO|S COT -.9453

LSA 8840.8 MOA 466.8 SSA 31.2

EL! 8550.0 ELE 86.9 ALF 10.26

MID-COURWr EvlrcuTION ACCURACY

8ST 81}9.5 KR 518.9 SG5 8809.8

RRT .4DOS RIF .4051RTF .9898

SGR D155.9 HI5 -.0139 fl15 .989T
II91 8648.8 SOt 849.5 THA 1.72

LAUNCH DATE NOV 10 1118,4

HELIOCENTRIC CONIC

RL 14T.SS LAL .00

RP 814.40 LAP -I.44
RC tSt.486 St. tO.TO

PLAN[TOCEHTRIC CONIC

C3 9.195 VHL 3.0Sl

LNCM AZMTH LNCH TIN(

70.54 11 O $

101_46 14 18 El

78.94 11 8 5

101.46 14 It tl

110.00 tT 11 0
110.00 13 O $9

FLIGHT TIN( 551.D0 ARRIVAL 0ATE OCT Z0 1965

DISTANCE 745.140 EARTH TO MARS

LOt. SO.SO VL 52.11T GAL -l.4i AZL 5T.JS H¢A 2tA.i5 IliA 186.47 ECC .80804 INC 8.0450 vl 30.134

LOP 800.11 VP Et.D41 GAP -8,49 AZP 91.45 TAL 551.55 TAp 811.31 RCA 14T.ST APO 288.5T V8 25.608

rid -E.OS ZAL 99.5E 2AP It.D5 ETI !TO,IS 2AE DI.88 ETE 170.95 ZAC 88.08 ETC tST.90 CLP 61.91

OLA 30.5T HAL 167.11 NAB 156T.3 VI[L 11.42T pTH 1.D8 VMp 5.83E DPA 6.54 RAP SOS.TO ECC 1.1513

L-! TIN( IMJ LAT INJ LONG INJ RT AIC INJ A_q4TH INJ TIME PO COT TIM INJ 8 LAT INJ 2 LONG

$184.48 -24.9T 144.66 84.51 T2.15 18 9 T 3064.5 -iT.IT 136.51
SOTO.IT -24.91 100.01 t4.SO T8.11 IS 5 37 8470.6 -ST.I7 98.77

}664.48 -84.DT 144.86 84.51 78.15 18 D T 5064.5 -27.17 134.51
)OTO.S7 -84.91 100.91 84.S0 78.11 15 3 57 8iTO.S -ST.tY O8.77

R511.55 -53.85 10.58 88.58 D4.91 IT 58 98 1911.S o54.18 51.33

SETS.SO -15.68 118.11 80.55 5S.Tt 14 3 11 8671.5 -80.90 105.15

OIFFERENTIAL C©RRECTIQNI MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE S.Ol_l TRA 1.4SEt TCot}.}tO0 BAU 1.$518 IGT IHI15.1 I_R SIT.O SO5 8534.S ST 8ET6.S M 485.4 OS 1601.0

ROE .Rill RRA .9314 RC5 -.OQ58 FAU .45146 RRT .4654 RRF .445T R1T .D908 CflT .9711CR$ -.0544 COT -.9391

FOE 8.1280 FRA I.llq FC-48.5095 81P 51819 MM SO}O.S RIO -.0183 R15 .9901 LSA 8774.7 MSA 477.6 $SA 31.6
BIDE 1.1009 MA 1.4588 BC$15.3102 Flip ROSS $91 8910.8 86_ 457.9 THA 1.54 ELI 85t4.0 EL8 99.9 ALP 10.30

LAUNCH DATE NOV 10 1944

HELIOCENTRIC GONIC
RL 14T.OS LAL .IX)

mP 21A.02 LAP ol.47
tiC t95.S01 _L 28.85

pLAI_TOCENlr_ ! C C_041 _

C3 9.840 _AL 3.040

LNCH AZ14TH LNCH TINE
OO.O_ tl 88 14

0J.98 14 4 E5

100.00 14 1Q $
100.00 tS Sl It

110.00 17 81 83
110.00 13 4 17

DIFFERENTIAL. C(_RtCT|QNI
TO[ 1.0148 I_A 1.5518 TC-IS.S$1_ MAU 1.1875

ROE .tEll RRA .1_4 RC$ -.0949 FAt) .4}|I4

FOE 1.0898 FRA S.OTTO FC-41.O,48D |SP 58018

BOO 1.0876 BRA S.SSTS DCSl}.6501 Flip 8314

FLIGHT TIME 558.00 MmIVAL DATE OCT 82 1965

DISTANCE T4R.}ST EARTH TO MARS

|S.il VL _.1_0 i_L -J.St AZL IT.ll _CA 8|1.11 ilia Sit.S8 EC( .80101 IN( 8.036! ¥1 30.134

LOP 81|.TO VP _.Jl$ GAp -R.SO AZP 91.41TAL }50.94 TAP tIT,OR RCA 147.54 APO 885.51 V2 85.944

6ff -1.98 ZAL 100.14 ZAP t0.58 ETS 179.19 Z_E 89.59 ETE 178.93 ZAC 88.10 [TC 896.02 CLP S0.50

OLA _.$9 HAL 197.88 HAD 69t7.5 V[L |1.4ff9 PTH t.J8 _ 5.879 DPA 6.69 RAP 165.56 ECC 1.1511

L-I TIME INJ LAY lNJ LGNG INJ RT A8¢ INJ AZNTH INJ TIME PO COT TIM INJ 8 bAT INJ 8 LONG

3450.05 -14.5S 141.95 85.81 78.48 18 88 44 }050.0 -80.?4 133.08

SIOS.Ot -14.SO 10},48 IS.81 TS.4t 14 58 18 8508.9 -80,73 05.35

• 041._ -84.98 101.14 IS.34 7t,R5 IS I 5T R488.T -IT.08 94.07

$18}.54 -14.10 104.59 85.09 TI.90 14 51 IS 8585.S *tO.AS OS.Sl
141_1,8_ -}},17 §D,T5 _7,8T SS,0T 19 8 51 ISS0.8 -34.1i 40.51

_,78 -19.9| !15,54 _,04 SO.SO 15 SD 84 889i.7 -ID.77 10_.68

NIO-CoU_I[ EXECUTIOM ACCURACY _IT DETERMINATION ACCURACY
_T 9184.8 _ 511.4 _;5 8459.0 ST 8801.3 _ 48T.4 SO 15R4.4

RRT ,4290 W .4095 RTF .9909 C_T .IS85 eRR -.ROSs COT -.0383

81D9.7 RS} -.01SO R15 ,9908 LSA t?ll.S NOA 480.8 $SA 31.S

_1 DI81,t IS8 4RE.} THA I.SD EL| 8_OD.S EL8 |14.0 ALF t0.34
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JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NO¥ 16 1964 FLIGHT T|ME 340.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC CONIC

RL 14?.95 LAL .00 LC4. 55.69 VL 32.923 GAL

RP Z13.?7 LAP -1.49 LOP 282.97 VP 23.029 GAP -6.74 AZP gl,3R TAL 350.50 TAp 217.79 RCA 147.50 APO 225.66

RC Z94.693 ;L 22.4? GP -1.92 ZAL 100.99 ZAP 59.15 ET$ 178.14 ZA[ 67.95 ETE 178.91 ZAC 62.12 (TC 256.04

PLANETOCENTRIC CONIC

C3 9.292 VHL 3.048 DLA E9.39 RAL 168.66 RAD 6567.3 _EL 11.432 PTH 1.96 VHP

DISTANCE 753.540 EARTH TO MARS

-1.64 AZL 87.97 HCA 227.30 SNA 186.56 ECC .20943 INC 2.0286 V1 $0.|$4

V2 25.6T6

CLP 59.13

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG YNJ RT A$C INJ AZMTH

81.79 11 39 S 3667.37 -24.16 139.64 25.85 72,72

90.21 13 53 55 3151.76 -24.14 106.66 25.65 72.70

100.00 14 53 55 295R.SR -27.20 83.33 26.86 77.09

100.00 13 21 46 3254.76 -21.16 113.15 24.61 68.38

110.00 17 31 37 2465.53 -$4,07 56.98 27.R8 67.01

110.00 13 0 33 3321.60 -14.94 114,95 ZI.§7 58.89

DIFFERENTIAL C_RECTIONS M|O-COURW[ EXECUTION ACCURACY

TOE 1.0406 TRA 1.6562 TC-13.9756 BAU 1.7362 SGT 9443.8 SGR $17.0 SG3 2382.1

ROE .2236 RRA .1395 RC3 -.0062 FAU .42429 RRT .3RS2RRF .3740 flTF .9909

FOE 1.6743 FRA 6.0339 FC-39.5303 8SP 3RRR6 S_ 8438,0 RR3 -.0202 R13 .9909

BOG 1.0643 BMA 1.6621 RC313.9756 FSP R015 _1 8446.1W_2 474.8 THA 1.24

3.328 SpA 6.83 RAP 163.42 ECC 1.1529

INJ TIN( PO CST TIN IMJ Z LAT INJ 2 LONG

12 38 52 2987.4 -26.26 130.54

14 46 27 2551.6 -26.28 98.55

15 43 15 2359.6 -28.70 84.66

14 16 0 2654.8 -23.91 105,43

16 12 43 1865,5 -34.11 47.75

13 SS 54 2721.6 -18.95 108.13

ORBIT DETERMINATION ACCURACY

ST 2244.9 SR 429.9 6$ 1457.1

CRT .9621 CRS -.7691 CST -.9253

LSA 2663.6 MSA 500.6 6SA 32.0

EL1 2262.0 EL2 129.3 ALF 10.37

LAUNCH OATE NOV 18 1964 FLIGHT TIME 34|.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC C_4IC

RL 147.98 LAL .00 LOL 55.6R VL

RP 213.46 LAP -1.51 LOP 284.16 VP 23.075 GAP -8.88 AZP 91.34 TAL 350,03 TAP 218.52 RCA 147.47 APO

RC 295.605 GL 22.30 GP -1.86 ZAL 101,66 ZAp 57.82 ET$ 178,t2 ZAE 86.34 ETE 17R.90 ZAC 82.16 ETC

PLAN(TOCENTR1C CONIC

C3 9.351 VHL 3.058 OLA 26.00 RAL 169.4R RAO 6_dbT,3 V(L 11.434 PTH 1.98 VHp 3.379 DpA 6.94 RAP

DISTANCE 757.749 EARTH

32.926 GAL -1.72 A_. 87.98 HCA 228.49 _4A 186.63 ECC .20906 INC

TO MARS

2.0208 Vl 30.134

225.00 V2 26.714

256.06 CLP 57.80

LNCH AZMTH LNCH TIME L-! TIN( INJ bAT INJ t._N6 IRJ RT A$C INJ AZMTH INJ TIME

64.09 12 0 43 3529.46 -93.71 134.N 26.71 73.02 12 $9 32

95.91 13 36 46 3219.13 -23,71 110._HS 25.71 73.01 14 32 18

100.00 15 16 27 2690.33 -R0.05 88.R8 27.90 79.23 16 4 45

100.00 13 S 43 3318.4R -IR.31 117.16 8S.Ots 66.R9 14 1 2

110.00 17 41 46 2443.34 -34,13 59.23 28.70 68.03 18 22 29

110.00 12 89 84 3346,24 -14.07 116.32 28.13 58.52 13 52 40

DIFFERENTIAL CORRECTIONS MID-¢OURIM[ EvlrCUT|_i ACCURACY

TDE 1.0137 TRA 1.7612 TC-14.2141 SAIl 1.7832 SGT 9il§.O 8DR 518.4 863 2304.1

flOE .2260 RRA .1_J7 RC3 .0212 FAU .41000 RRT .34L_RAF .3309 RTF .9911

FOE 1.4714 FRA 5.9936 FC-37.R644 Blip 33652 _ 6708.8 R23 -.0214 R13 ,9Rll

ROE 1.0386 BRA 1.7717 0C314.2641FSP 7737 $61 JHJD6.8 SG2 463.1 THA 1.11

163.31ECC 1.1539

PO C$T TIM INJ 2 LAT INJ 2 LONG

2929.8 -26,91 126.14

2612.1 -25.81 102.68

2268.3 -29.25 80.39

2716.5 -22.47 109.61

1043.3 -34.03 46.01

2746,2 -18.13 109.57

ORBIT DETERMINATION ACCURACY

ST 2227.4 SR 432.6 SS 1396.8

CRT .9396 CRS -.7303 CST -.9178

LSA 2614.5 MSA 512.8 SSA 32.1

EL1 2264.4 EL2 145.7 ALF 10.39

LAUNCH DATE NOV 18 1964 FLIGHT TIM( 544.00 ARRIVAL DATE OCT 26 1965

HELIOCEMTRZC CONIC

RL 247.96 LAL .00 LOL 5S.69 VL 32.930 GAL

RP 213.16 LAP -1.53 LOP 265.35 VP 23.116 GAP

Re 296.904 GL 22.14 GP -1.60 ZAL 102.76 ZAP 56.53 ET5 176.10 Zlq[

PLAMETOCENTRIC CONIC

C$ 9.417 VML 3.069 OLA 26.35 RAL 170.32 RAO 6S67.3 YEL 11,437 PTH

DISTANCE 761.963 EARTH TO MAR8

-1.81 AZL 87.99 HCA 229.68 SMA 186.70 ECC .21033 INC 2.0133 V1 30.134

-8.03 AZP 91.30 TAL 349.56 TAp 219.23 RCA 147.43 APO 225.96 ¥2 25.746

84.77 ETE 576.69 ZAC 82.19 ETC 258.06 CLP 56.S1

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG IHJ RT ASC

89.57 12 41 6 3410.R6 _23.27 125.39 27.50

91.43 13 5 Z 3333.36 -23.26 118.71 27.50

100.00 15 34 53 2650.23 -26.62 85.52 28.86

100.00 12 53 55 3369.34 -10,12 120.30 25.46

110.00 17 51 49 2421.60 -34.17 53.55 29.43

110.00 12 53 29 3370,74 -13.19 117.68 22,74

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .9933 TRA 1.8007 TC-14.5267 8AU 1.8269 SGT 9936.8 8DR 520.6 SG3 2226.5

ROE .2295 RRA .1400 RC3 .0475 FAU .38581 RRT .3308 RRF .3071RTF .9913

FOE 1.2773 FRA 5.9560 FC-36.3877 RSP 54461 _ R858.4 R23 -.0223 R13 .9913

60[ 1.0095 BRA 1.8859 BC314.5267 FSP 7463 SGI 9940.5 $62 491.4 THA .99

1.96 VHP 3.432 OpA 7.03 RAp 163,24 ECC 1.1550

INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.33 13 37 57 2811.0 -25.33 117.32

73.32 14 0 35 2733.4 -25.32 111.64

60,97 16 22 23 2250.2 -29.57 76.64

65.81 13 50 5 2768.3 -21.23 112.89

89.04 16 32 11 1821.6 -33.93 44.32

58.18 13 49 39 2770.7 -17.31 110.99

ORBIT DETERMINATION ACCURACY

ST 2207.9 SR 435.6 SS 1342.8

CRT ,9246 CRS -.6964 CST -.9097

LSA 2567.1 MSA 526.2 SSA 3Z.Z

ELI 2244.6 EL2 163.4 ALF 10.40

LAUNCH OATE NOV 18 1964 FLIGHT TIME 346.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC C_I41C DISTANCE 766.162 EARTH TO MARS

RL 147.85 LAb .00 L_L 55.69 VL 32.933 GAL -1.90 AZL 87.R9 HCA 230.87 SNA 186.76 ECC .21082 INC 2.0060 vl 30.134

RP 212.87 LAP -1.56 LOP 266.55 VP 23.156 GAP -9.57 AZP 91.27 TJ4. 349.07 TAP 219.94 RCA 147.39 AlSO 226.13 V2 25.762

RC 297.989 GL 21.96 GP -1.74 ZAL 503.68 ZkP 55,27 ETS 176.08 ZA( 83.23 ETE 178.88 ZAC 82.24 ETE 258.09 CLP 55.25

PLAN(TOCENTRIC CONIC

C3 9.491 VHL 3.081 OLA 27,81 RAL 171.17 RAO 6567.3 VtL 11.440 PTH 1.96 VHP 3.486 DpA 7.11 RAp 163.20 ECC 1.1562

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 43 32 3220.60 -25.85

90.00 12 9 L_ 3526.80 -19.66

100.00 15 51 16 2608.7R -IS.OR

100.00 12 44 19 3413.R3 -16.06

110.00 18 1 49 2400.24 -34.18

110.00 12 50 16 3395.15 -12.35

OIFFERENTIAL CCRRECT|ONS

TOE .9491 'IRA 1.9997 TC-14.7653 BAU 1.8735

ROE .2312 RRA .1403 RC3 .0724 FAU .58162

FOE 1.0928 FRA 5.9128 FC-34.62R3 BSP 35259

ROE .9766 BRA 2.0047 BC314.7655 F_P 7200

INJ LOHG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

112.18 29.16 77.92 14 37 12 2620.6 -27.21 103.80

532.62 27.27 69.39 13 6 9 2926.8 -22.49 124.93

62.51 29.78 6_.50 16 38 5 2206.8 -29.76 73.78

123.00 25.93 64.94 13 41 12 2613.8 -20,09 115.70

51.88 30,16 90.03 16 41 49 1600.2 -33.80 42.66

119.03 23,37 57.88 13 46 51 2795.1 -16.47 112.39

MID-COURSE EXECUTION AGCURACY ORBIT DETERMINATION ACCURACY

SGT50176.5 SCAt 523.4 SG3 2150.0 ST 2186.6 SR 439.1 SS 1294.1

RRT .2922 RRF .2752 RTF .9916 CRT .9065 CRS -.6379 CST -.9014

S6850190.0 R23 -.0233 R13 .9915 LSA 2521.2 MSA 539.4 SSA 32.2

S6150177.? 662 499.4 THA .88 EL1 2222.8 EL2 182,3 ALF 10.39
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 19S4)

LAUNCH DATE NOV IR 1544

HELIOCENTRIC CONIC

RL 14Y. e5 LAL .00

RP Eli. ST LAP -I.5R

RC IRR.OSI GL EI.TS

PLAN(IOCENTR IC CONIC

C3 8.573 VHL 3.094

LNCH AZIqTH LNCH TIN(

90.00 14 8 O

90.00 11 51 48

lOO.OO 16 S Z$

100.00 12 38 6

riO.DO 18 11 45

110.00 18 47 !4

FLIGHT TIM( 348.00 ARRIVAL DATE NOV I 1965

DISTANCE 770.407 EARTH TO MARS

L_ 55.GS VL 32.937 GAL -1.99 AZL 88.00 HCA E$2.D? SNA 188.82 ECC .21134 1NC 1.9850 vl 30.134

LOP 287.75 VP 23.201 GAP -9.31 AZP 81.23 TAL 348.56 TAP 210.83 RCA 147.34 APO 286.31 VZ 25.815

GP -1.69 ZAL 104.82 ZAP 54.05 ITS 178.07 ZAE 81.73 ETE 178.87 ZAC 82.29 ETC ZS8.09 CLP 54.05

DLA 67.25 RAL 172.04 RAD 6567.3 V(L 11.444 pTH 1.99 VHP 3.542 DPA 7.16 RAP 183.Z0 ECC 1.1575

L-! TIME INJ LAT INJ LONG INJ RT AK INJ AZNTH INJ TIME POCST TIN INJ 6 LAT IHJ Z LONG

31S3.18 -28.68 107.44 30.27 80.14 15 0 33 2555.Z -27.77 98.94

3597.80 -18.10 137.07 27.81 67.85 lZ 51 48 ngT.S -20.95 129.55

6771.53 -29.32 79.78 30.89 83.91 16 52 35 2171.5 -29.86 71.01

$454.48 -15.67 125.43 28.48 64.2t 13 33 40 6RS4.S -19.01 118.23

6379.24 -34.17 S0.24 30.94 91.00 18 Sl 24 1779.6 -33.85 41.04

3419.53 -11.43 t60.36 24.0§ S7,56 13 44 13 6818.5 -15.63 113.77

DIFFERENTIAL C_RECTION$ MID-COURSE [vlrCUT|CN ACCURACY ORBIT DET[RNXNATION ACCURACY

TDE .RltS TRA R.ttST TC-14.9759 BAU 1.9167 KTI0401.7 8GR 516.8 $83 t074.3 ST 1165.0 SR 442.8 SS 1252.1

ROE .R346 RRA .1400 RC3 .09SO FAU .SGTRO flRT .L_R4 RItF .2448 RTF .9117 CRT .8851 CRS -.584T CST -.8931

FOE .917R FRA 5.8718 FC-33.1705 DRiP 38050 S8910410.0 R83 -.0e39 R13 .9917 LEA 2478.7 MSA 553.3 SEA 32.2

ROE .9411 BRA 1.1283 8C314.9786 FSP 6947 SGII040T.T $81 507.2 THA .78 EL1 2100.5 ELI 201.5 ALF 10.35

LAUNCH DATE NOV 18 1964 FLIGHT TIME 350.00 ARRIVAL DATE NOV 3 1965

H(LIOC(NTRIC CONIC DISTANCE T74.838 EARTH TO MARS

RL 147.85 LAL ,00 LGL 55.89 VL 31.941 GAL -!.08 A_ 88.01 HCA 133.17 SNA 18.89 ECC .11189 INC 1.9921 vl 30.134

RP £11.69 LAP -I,SO LOP 180.93 V1P 23.141 GAP -R.44 AZP 18.|9 TAL 348.04 TAp 128.31 RCA 147.-L_J_ APO 126.49 V2 25.847

RC 300.1£0 _4. 1t.$0 GP -1.84 ZAL 105.59 zAP 52.86 ITS 278.05 ZAE 80.18 ETE 178.87 2AC 82.34 ETC 858.09 CLP 52.85

pLAN[TOCENTRIC C_IC

C3 I.$84 VHL 3.109 DLA 2R.88 RAL 171.91 RAO 8517.3 _q[L 11.448 PTH 1.9R VHP 3.600 OPA 7.11 NAP 183.24 ECC 1.1590

LNCJ4 A_q4TH LJ4CM TIME L-I TIN( INJ LAT INJ _ INJ RT AJC INJ AZMTH INJ TIN( PO CMT TIN INJ 6 LAT INJ 2 LONG

9O.OO 14 I? 46 3101.01 -2T.13 103.7£ 31.19 81.93 1S 19 tT t501.O -28.07 95.16

90.00 11 39 3 3853.49 -18.64 140.51 18.09 86.75 12 39 56 3053.5 -19.$4 133.13

100.OO 18 EO $S R737.18 -29.54 77.15 31.59 85.11 IT 8 15 1137.2 -29.89 68.46

100.00 11 Zl 58 3401.55 -14.83 11T.88 17,09 83.$9 13 17 5 1811.5 -17.96 120.57

110.O0 18 21 38 1358.53 -34.13 48.83 31.71 91.95 1R 0 58 S?§8.8 -33.49 39.45

110.00 11 44 21 3443.94 -10.53 111.18 14.76 57.19 13 41 45 2843.9 -14.77 115.14

DIFFERENTIAL CatRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .R898 TRA 2.t517 TC-15.1804 9AU |.8888 NTIOStR.i _ 530.5 SG3 1998.8 8T 2142.7 SR 446.2 SS 1214.9

ROE .2574 RRA .1409RC3 .11|8 FAU .35401 RRT .2404 R_ .2154 RTF .9918 CRT .8801 CRS -.5659 CST -.8845

FOE .7481 FRA 5.6278 FC-31.7143 8SP 38815 _10642.8 RI3 -.0245 R13 .9918 LEA 2437,7 MSA 568.3 SEA 3Z.I

ROE .9015 RRA 2.25S1 RC315.1808 F_P 6818 88110030.4 SG2 §14.R THA .88 ELI 1177.2 EL2 224.0 ALF 10.26

LAUNCH DATE NOV 18 1t64 FLIGHT TIME 352.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CONIC

RL 147.85 LAL .00

RP RIR.D1 LAP -1.62

RC 301.167 GL 21.41

PLANETOCENTRIC CONIC

C3 9.784 VHL 3.125

LNCH AZ14TH LNCH TIME

SO.DO 14 45 IS

90.00 11 28 02

t0Q.OO 18 34 IS

100.00 16 86 23

110.00 tS 31 30

110.00 16 41 38

DISTANCE 778.888 EARTH TO MARS

LCS. 55.69 VL 32.945 GAL -2.18 AZL 88.01HCA 234.48 SNA 186.96 ECC .21246 INC 1.9855 vl 30.134

LO_ 290.15 VP 23.284 GAP -8.58 AZP 81.|5 TAL 347.50 TAP 221.88 RCA 147.24 APO 226.69 vZ 25.879

_p -1.59 ZAL 106.58 ZAP 51.Tt ITS 178.04 ZAE 78.83 ETE 178.86 ZAC 86.40 ETC 256.08 CLP 51.70

DLA 26.09 RAL 173.81RAD 8587.4 V[L 11.452 PTH 1.99 THp 3.659 DPA 7.23 RAP 163.31ECC 1.1807

L-| TIN[ INJ LAT INJ IQNG IHJ RT ASC INJ AZNTH IHJ TIME POCST TIN INJ Z LAT INJ Z LONG

3056.32 -27.$2 100.51 32.27 83.49 15 38 12 2456.3 -28.23 91.90

3702.14 -15.30 143.47 28.88 65.88 12 30 14 3102.2 -18.43 136.19

2T04.93 -28.T0 74.86 31.48 86.47 17 19 10 2104.9 -29.88 66.06

3528.66 -13.4t 129.81 27.73 63.04 13 61 12 2988.9 -16.93 122.77

1338.11 -34.08 47.04 32.51 81.69 19 lO 28 1738.1 -33.30 37.88

3468.45 -9.83 113.00 25.50 57.04 13 3927 2868.4 -13.90 116.51

DIFFERENTIAL CCRRECTION$

TOE .8492 TRA E.4110 TC-15.1107 RAU 1.9889

ROE .8413 RRA .1417 NC3 .1418 FAU .33RR8

FOE .8572 FRA 5.$50t) FC-ZS.RTES 8SP 381R3

ROE .8528 RRA 2.4156 BC315.2114 FSP 6584

LAUNCH DATE NOV 18 liE4

HELIOCENTRIC C.CNIC

RL 147.85 LAL .0O LOL 55.69 VL 31.949 GAL

RP 611.73 LAP -1.83 LOP IR1.38 VlP 15.314 GAP

RC 3OI.603 GL 11.21 GP -1154 ZAL 107.59 zAP

pLAN[TOCENTR I C CONIC

C3 9.874 THL

LNCH AZNTH LNCH TIRE L-| TIN( INJ LAT

90.00 15 1 17 3016.45 -17.8R

90.00 11 19 54 374R.59 -14.05

lOO.OO 18 47 L_ IS74.47 -n. Rl

100.00 12 18 30 3563.78 -11.33

110.00 18 41 18 1318.00 -34.00

110.00 16 39 4 3491.99 -8.71

DIFFERENTIAL C(JRECT|ONS

TOE .7948 TRA 1.5432 TC-1S.3745 9AU 2.0298

ROE .2448 RRA .141R RC3 .1611 FAU .31457

FDE .4671 FRA 5.7648 FC-28,4572 85P 38802

ROE .8317 8flA 2.5472 BC$15.3753 FSP 6314

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10813.1 IGR 338.0 SG3 1918.1 ST 2164.9 SR 450.9 SS 1208.5

RRT .2189 RRF .1881 RTF .9918 CRT .8363 CRS -.4690 CST -.8857

S8810836.4 R13 -.02t0 R13 .9918 LEA 2453.7 MSA 573.7 SEA 32.0

$8110823.? IG2 523.0 THA .62 ELI 2197.9 EL2 243.5 ALF 10.0!

FLIGHT TIN( 354.00 ARRIVAL DATE NOV 7 1965

DISTANCE 783.106 EARTH TO MARS

-2.28 AZL 88.02 HCA 135.68 SMA 187.04 ECC .21308 INC 1.9790 V1 30.134

-9.71 AZP 81.12 TAL 346.95 TAP 211.64 RCA 147.18 APO 228.89 vZ 25.911

50.60 ET8 178.01 ZAE 77.43 [TE 178.86 ZAC 86.46 ETC 258.07 CLP 50.58

S.I41 DLA 25.49 RAL 174.71 RAO 8587.4 VEL 11.457 pTH 1.99 VHp 3.720 DpA 7.23 RAP 163.42

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

ECC 1.1625

INJ 2 LONG

iT.83 $3.24 84.91 15 51 34 2416.4 -28.31 88.98

148.12 29.29 65.16 12 21 20 3148.6 -17.29 138.94

72.41 33.38 87.85 17 31 58 Z074.5 -L_.62 63.80

131.83 18.42 62.58 13 18 54 L_63.8 -15.gl 124.87

45.47 33.32 93.81 19 19 56 1718.0 -33.09 38.35

114.32 19.tT 56,81 13 37 17 2883,0 -13.02 117.87

NID-COURSE EXECUTION ACCURACY ORBIT DETEIU41NATION ACCURACY

SGTl1038.? 8GR $40.0 SG3 1847.4 ST 2135.4 _ 454.8 SS 1175.1

RRT .1913 RRF .1874 RTF .9919 CRT .8020 CRS -.4188 CST -.8789

S8811051.9 N23 -.0132 R13 .9919 LEA 240?.9 NSA 590.3 8SA 31.8

S8111038.1 SG_ 530.0 THA .54 EL1 2185.8 EL2 Z87.7 ALF 9.$4
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

_AUHCH DATE NOV 18 1964

NELIOCENTR|C CONIC

RL 147.65 LAL .00

RP 211.47 LAP -I.SS

RC 303.228 GL 21.01

PLAMETC_ENTRIC CONIC

C3 9.g94 VHL 3.LGI

LNCN AZMTH LMCH TIME

90.00 15 16 19

90.00 11 12 IO

100.00 IT 0 4

100.00 12 11 7

110.00 18 $1 3

110.00 12 $6 $7

FLIGHT TIN( 356.00

DISTANCE 787.332

LOt. SS.69 VL 3Z.964 GAL -2.38 AZL 88.03 HCA 236.90 SMA

LOP 292.57 VP Z3.365 GAP °9.84 AZP 91.06 TAL 346.39 TAp

;p -I.SO ZAL I08.GZ ZAP 49.51 ET$ 176.01 ZAE 76.06 ETE

ARRIVAL DATE NOV 9 1965

EARTH TO MARS

187.11 ECC .21372 INC 1.9727 Vl 30.134

2Z3.28 RCA 147.12 APO 227.10 V2 25.941

176.66 ZAC 82.53 ETC 258.06 CLP 49.50

DLA 24.86 RAL 175.63 RAO 6567.4 VEL 11.462 PTH 1.99 VHP 3.783 DpA 7.23

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM

2979.89 -28.09 94.97 34.20 86.23 16 S 59 2379.9

3787.93 -12.86 148.57 29.97 64.55 12 15 18 3187.9

2645.42 -29.87 70.45 34.29 88.79 17 44 9 2046.4

3597.63 -11.26 133.77 29.15 62.13 13 11 5 2997.6

2298.18 033.69 43.93 34.14 94.72 19 29 21 1698.2

3517.64 -7.79 125.63 27.07 56.61 13 $5 15 2917.6

RAp 163.55 ECC 1.1645

INJ 2 LAT INJ Z LON6

-28.31 86.31

-16.16 141.47

-29.72 61.6S

-14.90 126.88

-32.87 34.84

-12.13 119.23

DIFFERENTIAL CC_RECT_ON8

TOE .7209 TRA 2.6658 TC-15.$637 BAU 2.0797

ROE .2464 RRA .1417 RCS .1783 FAU .31448

FOE .2657 FMA 5.6779 FC-27.2410 BSlP 39006

DOE .7626 8RA 2,6676 6C315.5648 FSP $979

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

$GT11265.$ SGR 543.5 $63 1762.4 ST 2084.0 SIR 458.1 SS 1137.S

RRT .1609 RRF .1339 RTF .9921 CRT .7670 CRS -.3266 CST -.8633

_11276.6 925 -.0284 R13 .9921 LSA 2338.7 MSA 613.4 SSA 31.3

SGIllZGS.6 SG2 536.4 THA .45 ELI 2113.2 EL2 295.2 ALF 9.64

LAUNCH DATE NOV 18 1964 FLIGHT TIME 356.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC COLIC

RL 147.85 LAL .00

RP 211.20 LAp -1.67

RC 304.Z4Z _ 20.80

PLAN(TOCENTRIC CCI41C

C3 10.126 VHL 3.182

LNCH AZI4TH LNCH TIM(

90.00 IS SO 39

90.00 11 5 15

100.00 17 12 27

100.00 12 8 7

110.00 19 0 47

110.00 12 34 17

OIFFERENTIAL C_RECTIONS

TOE .6664 "iRA 2.8107 TC-15.$441 BAU 2.1182

RDE .2325 RRA .1418 RCS .1958 FAU .30176

F0E .1461 FRA 5.6252 FC-25.7994 B$1P 39694

80E .7098 8MA 2.8143 8C315.6473 FWe 5751

EARTH TO MARS

238.11 SMA 187.19 ECC .21440 INC 1.9666 Vl 30.134

345.81 TAp 223.92 RCA 147.06 APO 227.32 V2 25.971

74.72 ETE 178.87 ZAC 82.60 ETC 258.04 CLP 46.46

DISTANCE 791.599

LOt. 55.69 VL 32.958 GAL -2.49 AZI. 86.03 HC.A

LOP 293.79 Vp 23.404 GAP -9.97 AZF 91.04 TAL

GP -1.45 ZAL 109.66 ZAP 48.46 ET$ 177.99 ZAE

DLA 24.25 RAL 176.$6 RAID 6967.4 V_L 11.468 PTH 1.99 VHP 3.846 DpA 7.20 RAp 163.72 ECC 1.1666

L-I TIN( INJ LAT INJ I._G IMJ fit ASC IMJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2945.73 -10.21 92.48 35.16 67.48 16 16 45 2345.7 -28.27 83.61

3827.51 -11.69 150.88 30.71 64.05 12 9 2 3227.3 -15.09 143.85

2617.49 -29.89 68.37 35.20 99.88 17 56 5 2017.5 -29.59 59.58

3630.78 -10.20 155.$6 29.93 61.75 13 6 38 3030.8 -13.90 128.82

2278.58 °33.77 42.41 34.98 95.61 19 38 46 1678.6 -32.63 $3.36

$542.45 -6.66 126.95 27.91 56.43 13 33 20 2942.4 -11.26 120.56

tLI_-COUR$E EXECUT|QN ACCURACY ORBIT DETERMINATIOn4 ACCURACY

$GT11462.6 SGR 546.3 $G3 1713.0 ST 2071.0 SR 482.5 SS 1123.0

RAT .1363 MR1r .1090 RTF .9922 CRT .7121 CRS -.2546 CST -.8589

$6811479.7 R23 -.0268 913 .9921 LSA 2317.0 MSA 627.9 SSA 31.0

$G111482.6 _k_e2 543.2 THA .37 EL1 2097.7 EL2 320.4 ALF 9.26

LAUNCH DATE NOV 18 1964

HELIOCENTRIC CONIC

RL 147.86 LAL .00

RP 210.96 LAp -1.69

RC 305.247 GL 20.56

PLANETOCENTRIC CONIC

C3 10.269 VHL S.205

LNCH AZMTH LNCH TIME

90.00 15 44 26

90.00 10 56 57

100.00 17 24 33

100.00 12 I 29

110.00 19 10 25)

110.00 12 32 4

FLIGHT TI_ 360.00 ARRIVAL DATE NOV 13 196S

DISTANCE 795.850 EARTH TO MARS

LOt. 55.69 VL 32.963 6AL -2.60 AZL 88.04 HCA 239.33 SMA 187.27 ECC .21311 INC 1.9606 vt 30.134

LOP 295.00 VP 23.443 GAP -10.10 AZP 91.00 TAL 343.21 TAP 224.54 RCA 146.99 APO 227.55 V2 26.001

GP -1.41 ZAL 110.73 ZAP 47.44 ETS 177.97 ZAE 73.42 ET[ 178.87 ZAC 82.68 ETC 258.01 CLP 47.43

DLA 26.61 RAL 177.30 RAD 6567.4 VEL 11.474 PTH 1.99 VHP 3.912 DpA 7.16 RAP 163.92 ECC 1.1690

L-I TIME INJ LAT INJ LONG |NJ RT ASC IMJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LON6

2913.49 -26.29 90.12 36.12 88.65 16 32 59 2313.3 -28.17 81.46

3865.17 -10.$5 155.06 31.49 63.57 12 3 22 3265.2 -14.02 146.12

ZSSO.S5 -29.66 66.37 36.12 90.93 18 7 46 1990.5 -29.43 57.59

3663.35 -t.14 137.50 30.74 61.42 13 2 32 3063.3 -12.89 130.72

2259.24 -33.64 40.92 35.64 96.49 19 48 8 1659.2 -32.37 31.91

3567.42 -5.92 128.27 28.78 56.27 13 31 32 2967.4 -10.31 121.93

OIFFEREMTIAL CORRECTIONS MID-COURSE EYJECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0( .6022 TRA 2.9626 TC-15.7025 BAU 2.1559 SGT11655.8 SGR 553.2 SG3 1645.4 ST 2066.5 SR 466.6 SS 1113.1

90E .2568 RRA .1419 RC3 .2121 FAU .28946 RRT .t12899F .0650 RTF .9922 CRT .6618 CRS -.1824 CST -.8566

FOE .0138 FRA 5.5888 FC-24.4052 BSP 40377 S6811666.9 R23 -.0274 913 .9922 LSA 2302.7 MSA 641.3 SSA 30.6

DO( .9546 8RA 2.9659 6C315.7069 FSP 5534 S6111656.0 SG2 549.7 THA .31 ELI 2087.1 EL2 345.9 ALF 8.73

LAUNCH DATE NOV 18 1964 FLIGHT TIME 362.00 ARRIVAL DATE NOV 15 1965

HELIOCENTRIC C_IC DISTANCE 800.104 EARTH TO MARS

RL 147.85 LAL .00 LOL 55.69 VL 32.967 GAb °2.72 AZL 96.05 HCA 240.55 SMA 187.35 ECC .21585 INC 1.9647 Vt 30.134

MP 210.70 LAP -1.70 LOP 298.23 V1P 23.462 GAP -10.26 AZP 90.96 TAL 344.60 TAp 225.15 MCA 146.91APO 227.79 V2 26.029

RC 308.243 GL 20.36 GP -1.37 ZAL 111.62 ZAP 46.45 (T9 177.96 ZA( 72.t4 ETE 178.87 ZAC 82.77 ETC 257.98 CLp 46.43

PLAM(TOCENTRIC C(_441C

C3 10.424 _'iL 3.229 OLA 22.96 RAI. 178.44 RAD 6567.4 V(L 11.461PTH 2.00 VHP 3.979 OpA 7.11 RAP 164.14 ECC 1.1716

LNCN AZMTH LNCH TIM( L-I TIN( INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 57 44 2882.84 -26.32 97.88 37.09 69.76 16 45 47 2282.8 -28.05 79.22

90.00 10 SS 11 3901.86 -9.43 155.19 32.31 63.18 11 38 13 3301.9 -12.96 148.29

100.00 17 36 28 2564.49 -29.63 64.43 37.06 91.95 18 19 13 1964.3 -29.24 56.68

100.OO 11 57 8 3695.47 -8.09 139.31 31.59 61.13 12 58 43 3095.5 -11.88 132.57

110.00 19 20 8 2240.16 -$3.48 39.49 36.71 97.34 lg 57 29 1640.2 -32.10 30.49

110.00 12 29 $7 $592.$6 -4.97 129.§9 29.68 56.14 13 29 50 2992.6 -9.$8 123.29

DIFFERENTIAL CCRRECTIONS MID-COURSE EXI[CUT|ON ACCURACY ORBIT OETERM|NATION ACCURACY

TO( .5671 TRA 3.1198 TC-IS.TSDO BAU 2.1953 SGT11845.2 SGR 958.2 SG3 1679.6 ST 2062.7 SR 471.1 86 1107.9

ROE .2614 RRA .1420 RC3 .2272 FAU .27749 RRT .0902RRF .0619 RTF .9922 CRT .6060 CR8 -.1109 CST -.8567

FD( -.1108 FRA 5.5101 FC-23.0450 BS4P 41027 S6811896.3 R2S -.0260 R13 .9922 LSA 2297.0 MSA 653.2 SSA 30.2

BOE .5973 BRA 3.1229 BCS15.7376 FSP 5317 SG111845.3 SG2 555.9 THA .24 EL1 2083.0 EL2 371.1 ALF 8.14
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 19643

LAUI4¢H DATE NOV IS SOS4

lt[LiO(ENTllC ¢0111C

RL t4T.l$ LAL .DO

RP 810.4S LAP -t.TE

MC S0T.889 GL tD.t3

PLANETOCENTRIC CONIC

CS 10.808 VtlL 8.ISS

UKN A]MTN LNCH 71m
90.00 IS 10 41

DO.DO 10 47 S$

tOO.DO 17 48 I

SO0.OO IS 53 3

l$O.OO 19 19 41

lID.DO St 17 18

PLIGHT TIRE SIs.DO ARRIVAL DATE NOV 17 1965

OI|TAN¢E $04.561
LQL 51.89 VL 3E.RTE GAL -8.OS AZL O8.OS HCA

LOP 8RT.45 VP ES.StO GAP -SO.S8 AZP RO.Rt TAL

GP -$.$4 ZAL Ill.It ZAp 4$.44 ETR 177.94 ZAE

EARTH TO MARS

143.77 IWA $DT.44 ECC .E$8S4 INC S.R493 VI 30.134

543.9R TAP E|$.TS RCA 14S.R3 APO ERR.D4 VZ 24.057

70.DO EYE $70.98 ZAC 88.05 ETC EST.DS CLff 45.47

OLA tE 89 R/d. 1TR.4O RAO liST.4 VEL $$.408 PTH 8.00 _qSp 4.D4T DPA 7.04 RAP $64.40 ECC 1.1743

L-I TIN( IHJ LAT |NJ L_NG SNJ RT AIC INJ AZNTH INJ TIN( PO CRY TIN INJ E LA7 |MJ 2 tONG
- .8888 SR 80 35 88.74 38.04 SO.IS IS $8 $4 8283.5 87 R9 77.09

3RST.?O -8. $3 157.84 33.i? 88. 04 IS S3 88 3337.7 -$$.90 150.59

2SSR tt 19 7O 62.58 3i.Ot OE R4 18 30 89 $93R.E 29 04 53.84

5717.84 -T.04 $41.04 38.48 30,07 $E SS $0 3$1T.E -$0.07 134.39

ERR|.34 -33.31 3R.01 3T.SO OI.$R 80 S 47 $SE$.$ -3|.8E 2R.10

Ht?.RT -4.0$ $30.Rt 30.03 SO,O_ $3 ER 14 3057.9 8 44 184.64

DIFFERENTIAL CatRECTIGN$
TO[ .4685 TItA $.81_4 TC-15.7403 8AU t.t_94

ROE .£SS3 ImA .$411 RC$ .R4$1FAU .E8871

POE -.RESS FRA 5.4498 F¢-|t.TSDR |lip 41673

DOE .$SOT RNA 6.EROS |14311.T482 FSff 5108

N|O-COURI( 2X[CUT|Cli ACCUIACY ORBIT DETERMINATION ACCURACY
8GT$201T.| _ 863.3 1_3 151S.2 ST EOGR.R 98 475.7 66 1106.7

RRT .OWLS ImF .0_97 RIY .IHItt CRY .5413 CMS -.0401 CST -.8187

K_IL_40.TRIm -.O_N R13 .9982 LSA 8600.9 MSA 863.5 $SA 29.7

IGllR02T.R I_l _SS.9 1HA .tO ELI 2DB3.T ELE 3RS.6 ALF 7.41

LAUNCH DATE NOV OR 1944 FLIGHT TIN( _.00 ARRIVAL DATE NOV 16 1965

HtLIOCENTMIC C_NIC OISTANCE 808.0t1

RL, $4T.OS LAb .OO _ 56.19 VL 32.977 GAl. -2.23 A=s 98.04 HCA
RSO.Rt LAP -1.76 LOP R98.37 VP IS.SOT GAP -10.4R AZP 10.Re T_

RC 608.t01 Gi. 1D.33 GP -$.30 ZAL $$4,04 7J_ 44.83 ETO 177.23 ZAE

PLANETOCENTRIC CQNIC
C6 tO.TTS VHL 6.ROT DLA 81.Sl RAL 180.$G RAD ORGY.4 VEL 11._H PTH

LNCH AZIOTH LJOCH TIN( L-I TIN( INJ bAT INJ L_NG INJ RT ASC

DO.DO 11 83 tO UtS.SS -82.81 03.WI 39.03

O0.O0 10 48 53 39?R.88 -T.83 159.84 $4.07
100.00 17 19 39 tS14.01 -I9._ S0.?4 X.RT

tOO.DO 11 4R $E 3T_l.TS -5.1_ 142.84 33.40

110.00 19 SDtO tt08.TO -$3.11 Sa.32 $8.31

150.00 18 RO $ 3M3.30 -3.03 $32,It St,ST

DIFFERENTIAL CCNRECTiONS

M .6914 TRA 6.44_J TC-S$.TS£8 OAU t.EO53

ROE .1734 I_A .1418 tiC3 .t139 FAU .25437

FOE -.3405 FNA 5.6878 FC-ZO.43Q4 |SP 42L_T

IOE .47RS NA 6.4SES K$$S.TE42 FlIP 49N

EARTH TO MARS

842.t9 W4A 187.51 ECC .E$745 INC $.9464 Vl 50.134

343.34 TAP 2H.33 RCA $46.75 APO IIR.SO v2 24.085
8R.OQ ET[ $TO._ ZAC RE.RS [TC E57.91CLP 44.54

E.O0 VHP 4.156 SPA S.IHS RAP 164.68 ECc 1.1773

INJ A_MTH INJ TIME PO COT TIM INJ 2 LAT INJ 2 LONG

2t.09 17 tO t3 EELS.4 -t7.TD 75.DS

_.35 $| 4_ S 3378.8 -$O.S5 152.44
RS.RR SO 41 34 1954.7 -R8.81 52.04

RO._ It S$ 51 6151.8 -S.86 154.18

9|.00 20 18 3 1808.8 -61.52 _.73

SO.R4 13 88 44 3046.4 -T.4S 116.00

ORBIT DETERMINATION ACCURACY
3T RO84.D SR 480.4 63 1109.0

CRT .4T97 CR6 .DETS COT -.842R

LSA 8514.E MSA 671.7 SSA 29.E

ELI EORS_E EL2 416.S ALF 6.57

RIO-COURSE EXECUTION ACCURACY

8GTII_OS. t 84HI S_l.3 K3 i4St.i
RRT _04TO mlF .OU_ RTF .l_t$

36211111.$ Rim -.0191 R$$ .9921

841181OS.$ I_t 3ST.T THA .13

LAUNCH DATE 140V IS tJS4

HELIOCENTRIC C_NIC

RL 147.84 LAL .DO

lP ROt.it LAP -$.?S

RC SOS,ST4 _4. $S.85

pLAN(YOCENTRIC CONIC

C6 10.976 VHL 3.113

LNCH AZlSTH LNCM TIN(
10.00 16 6S 33

SO.SO SO SO 14

tOO.DO 18 tO 5t

IOD.DO 15 45 _4

110.00 IS 4R SE

110.00 11 R4 ID

FLIGHT TIXE 681.DD ARRIVAL DATE NOV _t IR65

DISTANCE ltt.8_ EARTH TO MARS

LOL SS.St VL _t DDt GAL -$.08 A_L 8O.Oq _¢A 844.2| Ilia 187.11ECC .fiRSt IHC 1.167S vl S0.114

LOP tOt.DO VP 83.$96 GAP -13.81AZ_ SO.D4 T_ 348.83 TAp 8£8.91RCA 146.65 APO 8£8.57 VE _6.11t

GP -$.ET ZAI. 115.$7 ZAP 43.34 ETS $77.R$ ZN[ 83.48 ETE $70.R9 SAC 86.34 ETC 857.67 CLP 43.65

DLA SO.DE RAL |S$.SE RAO 658T.4 VEL It.SOs PTH 8.00 1flop 4.$83 SPA 8.36 RAp 164.19 Ecc 1.1806

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO COT TIM INJ ELAT INJ E LONG

STiR.tO -88.18 83.89 4O.D_ RE.DO $7 EE 17 tSRD.E -87.43 73.10

4007.40 -S.$4 $83.E0 35.05 RE.30 $$ 45 $ 6407.4 -6.SO 154.45

8430.77 -_9.S4 58.97 OR.R4 94.81 18 SE 30 18R0.6 -ER.S6 5D.S1

3730.0T -4.95 144.S7 34.3S 60.48 12 4R 44 5533.1 -D.84 137.R5
I184.51 -32.93 33.i1 3R.44 R9.79 ED _S IT I504.5 -61.R1 24.40

3669.38 -t.OS $66.80 32.55 5S.D? $3 ES 19 3069.1 -S. 58 ttT.SS

M|D-COURI( EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY
IGTSEST?,0 8OR 573.5 !_3 1391.7 ST 8110.3 SN 485.E SS 1113.9

RRT .0_73 RRF -.0013 RTF .9911 CRT .413R CR6 .0917 COT -.4691

8GB$E390.R RE3 -.O_J? R$_ .9983 LSA E63R.R NSA 677.1 SSA 28.7

K1383?7.6 84_ 373.1 _NA .OT ELI E$ED.$ ELE 44D.E ALF S.4S

DIFFERENTIAL C_RRECTION$
TOE .3194 TRA 6.686t TC-$S.STDD |AU |.3003

ROE .RTi8 RRA .$411 RC3 .tESS FAU .243_9

FOE -.4467 I_A S.61_R PC-$_.$R4S RI_ 42t113

.4tEl IRA 3.6118 RCS$8.GRD3 Flip 4718

LAUNCH OAT[ MOV 1R $_N_4

HELIOCENTRIC C_NIC

RL 14T. SS bAIL .00

RID tOt.TT LAP -$.?S

R¢ 610.132 _. 19._9
p_AN(TOCENTRI C C_NI¢

CS it.tiN| _ 3._45

LN¢H A_4TN U_CH TIME

90.00 IS 47 44
DO.00 SO 63 51

1DO.00 IS tt ID

too.DO 11 42 T

110.OO $9 SO |$

110.30 It tttS

OIFFERENTIAL CGRR_¢TIGNO

M .I3IT 11_A].iOt3 TC-$S.ENE I_ E.3347

MOE .lOtS IRA .1411 RC3 .L_rs$ FAU .23253

FOE -.S4OS FOA S.ESi7 FC-$T._tE3 lip 43Sit

DOE .6?OR IRA 6.8049 8C318.S118 FDP 458E

FLIGHT TIME 3T0.00 AR_IVAL DATE NOV 23 1965

DISTANCE 817.148 EARTH TO MARS

L_ SO.OR _ 32.1HIT GAL -3.21 AZl. 88.07 HCA 245.45 SNA $8?.70 ECC .EIRE$ INC I.RGES Vt 60.234

L_P 301.$3 _P t3.OEI GAP -10.74 AZP 90.80 TAIL. 34£.0I TAP 2ET.4T RCA $46.55 APO EES.SS V2 26.137
GP -1oE3 ZAL $$1.31 tAP 4_,76 ITS 17?,90 ZAE iT.El ETE tTl.90 zAC 83.$4 ETC £ST.S3 CLP 42.75

DLA _O.tt RAL 188.813 RND SOOT.4 VEL I1.114 PTH E.O$ V_ 4.E63 OPA S.TS NAP $SS.SS ECC $.1641

L-I T|M_ INJ LAT INJ _ INJ RT ARC INJ A]54TH INJ TIME PO COT TIM INJ ELAT INJ 2 LONG

L_TI.R? -_.M Tt.TR 41201 93.83 IT 33 38 tIYE.O -ET.lS 71.21
4042.84 -S,O_ Ill.it $3,18 O2.|0 IS 4$ $3 3441.5 -8.75 1_6.$9

•.4DT,81 -L_.SO 8T.L_ 40.2_ R$.?0 $9 3 17 1887.S -18.19 48.64

• lt$.E4 -3.90 141._9 33._4 S0.34 $2 44 48 3ER1.E -?.12 119.70

t$98,SS -3t.TO SS.R$ 40.31 tOO.ST tO S4 tD SSSO.S -60.SO 25.O9

• I04.RT -t.O_ 1_4,14 $3.ST SS.83 $3 14 0 3095.0 -S.S4 126.76

NIO-COU_I_ [XECUT|ON ACCURACY ORRIT DETERMINATION ACCURACY

SGTIRS44.R MR 5?O.S K3 1331.0 ST E141.D SR 410.1SS 1121.1

_T ._ _ -,02_ RTIF ,IREO CRT ._404 ORS .ISE4 CST -.67S6
8GIIt§$R.3 RI_ -.0303 R13 .DOEO LSA E$74.3 MSA 680.1SSA 28.2

ROOSTS44.0 842 $TI.5 THA .08 ELI 8152.4 EL2 431.4 ALF 4.66

lORE



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 18 lS$4

HEL|OC(NTRIC CONIC

RL 147.55 LAL .DO

RP SOS.IS LAP -t.TT

RC 311.050 GL 19.14

PLAN(TOCENTRIC CONIC

C3 11.416 VHL 3.379

LNCH AZNTH LNCH TIME

S0.0O lSSS 3T

50.00 tO 21 44

100.00 lS 33 11

tOO.OQ 11 35 51

110.00 20 T 48

110,00 12 20 44

FLIGHT TIM( 372.00 ARRIVAL DATE NOV 25 lS65

DISTANCE 821,414

LO(. 55,6g YL 32,993 GAL -3,34 AZL 88,07 HCA Z4s,Ig SMA

LOP $02,37 VP 23,664 GAP -10,83 AZF gO,7G TAL 341.33 TAp

GP -1.20 ZAL 117.47 ZAp 41.91 ITS 177.86 ZA( 66.13 ETE

EARTH TO MARS

187.79 ECC .22015 INC 1.9271 vl 30.134

228.02 RCA 146.45 APO 229.14 V2 26.152

176.91 ZAC 83.25 (TC 257.78 CLP 41.89

DLA 19.52 RAL 103.26 RAO 6567.4 VEL 11.524 PTH 2.01 VHP 4.334 DpA 6.63 RAP 165.69 ECC 1.1575

L-! TIME IHJ LAT IMJ LONG INJ RT AGe INJ AZMTH INJ TIDE PO CST TIN INJ 2 LAT INJ 2 LONG

E740.Sg -ZT.DS 77.94 4Z.OS 94.75 |7 43 23 2|46.6 -27.00 59.40

4075.34 -3.98 tS§.OZ 35.96 St.94 It 37 39 3475.3 -7.70 158.32

2444.85 -69.23 IS.SO 41.94 96.56 19 13 56 1844.9 -26.01 47.00

3852,31 -E,SS 146,00 33,33 60,23 12 43 3 3252,3 -6,79 141,43

2140,87 -32,47 32,32 4t,35 101,33 EO 43 33 1548,9 -30,37 ES,SZ

STZI.0S -.0T 131.31 34.62 55.82 13 22 45 31Z1.1 -4.St 130.10

DIFFERENTIAL CORRECTIONS

TOE .1581 TRA 3.9062 TC-15.5158 BAU Z.SIS4

flOE .2SSS RRA .140G RC3 ,2035 FAU ,22206

FOE -.S287 FRA 5,1194 FC-lS,8400 BSlP 4412R

SO( .3200 liRA 3.9907 ICSt5.StS4 FSP 4338

MIO-COURI8 EX2CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12707,8 Srdt $03,8 SG3 1275,1 ST 2191,9 SR 493,t SS 11ES,S

RRT -.OIOZ RRF -.04tZ RTF .t919 CRT .2S98 CRS .2082 CST -.I849

34812721,8 183 .0310 R13 -,9919 LSA 8421,0 MSA 380.T SSA 27,S

SGttSTOT.O SGZ 503.0 THA 179.97 ELt 2106.E ELI 475.8 ALF 3.IS

LAUNCH OATS NOV 18 1984 FLIGHT TINS 374.00 ARRIVAL DATE NOV 27 1965

HELIOCENTRIC CONIC 01STANC[ 685.581

RL 14?.85 LAL .00 LCL 55.69 VL 32.9t0 GAL -3.47 A]_ 88.08 i4CA 247.92 3MA

RP 208.54 LAP -1.75 LOP 303.60 V1P 83.590 GAp -|O.it AZP 90.78 TAL 340.63 TAp

RC 31E.018 St. 16.07 6P -1.17 ZAL 118.G3 ZAP 41,0T ET$ 177.88 ZA8 65.01ETE

FLAKTOC_NTRIC CONIC

C3 11,lID VHL 3,415 OLA 16,80 RAIL. 184,23 RAO S587,4 _b lI,535 PTH 2,01VHP

LNCH AZ14TH iNCH TIM( L-I TIM( INJ LAT |MJ L_NG INJ RT ASC INJ AZMTH INJ TIME

90.00 tT 11 17 2T88.00 -IT.S0 TS.t5 45.11 95.83 17 56 39

90.00 10 25 30 4tOl.H -t.SO SiS.It 3l,Ot 61.88 11 34 19

100.00 1O 44 4 8422.79 -_1.05 53.50 4|.90 97.39 II 84 87

100.00 11 35 44 3083,30 -t.lO t41.TO 37.41 SO.t8 18 40 87

110.00 20 tT 10 2131.51 -38.83 31.1_ 4t,33 102.01 80 51 42

110.00 IE IS 7 3747.34 .94 137.08 56.70 55.83 13 21 35

DIFFERENTIAL CalRECTIONS NIO-CoURI[ EXECUTION ACCURACY

TOE .0715 TRA 4.1798 TC-15.4003 IAU Z.4010 $6T18885.8 _ 588.0 SG3 IE19.8

ROE .2940 RRA .1400 RC3 .2939 FAU .81167 RRT -.OlStSlti6 r -.0590 RTF .9t17

FOE -.7126 FRA 5.1191FC-15.7887 OSP 4478| M, BIIITi.I Rl3 .03tT Rt3 -.9917

ROE .3053 iRA 4.1019 0C3t5.4031F94P 4163 SGttESSS.S SGt 586.3 THA 179.93

EARTH TO MARS

187.89 ECC .22113 INC 1.9219 vl 50.134

828.55 RCA 145.34 APO 220.43 VE 26.186

178.91 ZAC 83.35 ETC EST.?4 CLP 41.05

4,409 OPA S,5O RAP 166,07 ECC 1,1919

PC) CST TIN INJ Z LAT INJ Z LONG

2tEE.O -26.73 67.65

3508.9 -S.i5 140.22

1628.8 -IT.T2 45.45

3883.3 -5.75 143.15

1531.5 -30.23 22.58

3147.3 -S.55 131.48

ORBIT OETERNINATIOR ACCURACY

ST 2247.S M 500.2 SS 1139.1

CRT .tiRE CRS .2512 CST -.8937

LSA 9477.4 MSA STI.2 SSA 27.1

ELI 2249,9 EL9 489,8 ALE E.IS

LAUNCH DATE NOV 16 1964 FLIGHT TIN( 3T3.00 ARRIVAL DATE NOV 29 1955

HELIOCENTRIC CONIE

RL 14T.SS LAL .00

RP 209.14 LAP -1.79

RC Stt. S$O GL lS,sO

PLAN(TOCENTRIC CONIC

CS 11.120 VHL 3,454

LNCH AZNTH LNCH TIM(

IO,O0 t? 99 45

90,00 tO 92 S

100,00 tO 54 49

100,00 11 39 45

110.00 20 28 29

110.00 19 t? 35

DISTANCE 599.949 EARTH TO MARS

LOL 55.59 VL 33.003 GlkL -3.51 AZL 08.08 HCA 949.15 liMA 187.98 ECC .91915 INC t.llS8 Vl 30.134

LOP 304.84 VP 83.T$1 GAP -it.it AZP SO,sO TAL 339.99 TAP 9H.O8 RCA 145.92 APO 92R.74 VE 2S.EOS

GP -1_ 14 ZAL 119.91 ZAP 40.9S 8TS 177.84 zAE 63.90 ETE 178.99 ZAC 83.47 ETC 957.18 CLP 4O.ES

OLA 16.07 RAL 185.tl RAO 6567.5 VEL 11.545 PTH 9.02 VMP 4.485 DPA 6.35 RAP tSS.48 ECC 1.1963

L-I TIN( INJ LAT INJ LONG INJ RT ASC IMJ AZNTH INJ TIM( PO CST TIN INJ 9 LAT INJ 2 LONG

8818.18 -RT.83 74.43 44.18 tS.48 10 T 44 8090.9 -25.44 IS.iS

4149.16 -t.i3 t|l.T3 39.09 61.74 11 31 10 3S4t.i -5.59 tS9.IO

9401.90 -18.85 $8.41 44.00 96.90 19 34 51 1801.3 -27.41 43.20

3St4.RS -.75 t51.40 50.49 80,12 18 36 0 3314.3 -4.72 144.87

9114.45 -31.58 ti.H 45.33 102.77 81 t 44 1514.5 -n.02 91.37

3773.08 t.95 $33.08 36,60 55.87 |3 80 89 3t?3.l -2,54 159.86

DIFFERENTIAL C_RRSCTIONS

TOE -.OtTl TRA 4,3770 ?C-IS.ISIS I_ t,4345

ROE .SOt4 RRA .1391 Re3 ,SOTS FAU .80100

FOE -.TITS FRA 5.0405 FC-14.6593 8913 45303

BIDE ,SOil RRA 4.3500 8C315,8545 FRP _3

LAUNCH DATE NOV 18 11414

H(LIOCSNTRIC CONIC

RI. 14T.06 LAb .00

im lOS.S4 LAP -1.00

RC SIS.IT1 GL 10.32

PLAM[T_Ell4TIItC C_N|C

CS 12.213 _ 3.495

Lm_ AZNIH iNCH TIM(

80.00 IT 34 4

90.00 tO 11 3T

tO0.O0 18 3 18

100.00 tt 19 55

110.00 20 33 45

110.00 12 18 S

DIFFERENTIAl. C_RRECTION8

TOE -.1084 TRA 4.Slit ?C-lS.lOl? IAU 8.4tt9

RDE .3005 RRA .1311 RC3 .3074 FAU ,|9841

FIDE -.8377 IrRA 4.9748 FC-|3.03ST BIP 45082

ROE .S272 IRA 4,§R40 IC315,tOSi FlIP 3628

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT$301i.t 86R 593.5 SG3 1165.1 67 2313.0 M 505.3 SS 1141.9

|RT -.0451RRF *.0775 RTF .Sits CRT .tt90 CR$ .3000 CST -.9026

8GSt$038,l R83 .0383 R13 -.5918 LSA 2643.0 SEA ITS.5 SSA 26.S

16113019.1 561 592.9 ?HA 179.88 ELI 23t4.6 EL2 500.9 ALF 1.69

FLIGHT TIN[ 3Ti.O0 ARRIVAL DATE DEC 1 1915

OISTANCE lS4,tt? EARTH TO MARS

55.S9 VL $3.00i GAL -8.?3 &ZL 11.09 HCA 850.40 RRA UMI.00 8CC .88384 INC 1.9117 vl 30.134

301.09 yp 1_.?14 6&P -11.14 AlP 90.t4 TAL 333.19 TAp I_t1.59 RCA 146.09 APO 230.01 V2 26.932

GP -1.18 ZAL 1810.i9 TAP 110,41 ITS JTT,83 8_ 08.82 ETE 178.93 ZAC 83.59 ETC 257.63 CLP 39.47

OLA 17.34 RN. 104.18 RAiD GIST.5 WA. 11,350 PTH 8.08 tftlP 4.565 DPA 6.80 RAP tSS.2t ECC 1.9010

L-I TIME INJ LAT |NJ LONG |HJ RT ARC INJ AZM114 lHJ TIM( PO CIT TIN IMJ 9 LAT INJ 2 LONG

8STS.OI -17.44 YlI.TI 45.85 lT.Sl 10 18 39 1075.0 -26.14 54.33

4175,19 -.?R t?O,$O 40,13 0|,0S 11 80 12 35?5.3 -4,54 133.i6

2300.35 -11.03 SO,i_ 45.03 IS.ST IS 45 7 1710.4 -27.t0 4E,43

3945,13 ,30 153,10 56,31 80,11 18 35 40 3345,8 -3,38 t4S,S7

2NT.18 -31.72 18.73 44.35 t03.41 81 10 43 14t7.0 -19.IS 90.19

3100.50 8.iT 140.45 31,14 35.93 13 11 27 3200.5 -t.52 134.95

N|O-COURI_EIECUTIGN ACCURACY ORBIT OETERNIMATION ACCURACY

K?t$|_Sol MR 594,3 8G3 1118.S ST 1308.1 M St0.S SS 1158.4

itRT -,OGt4 RRF -.OB4S RTF .9914 CRT .0011 CRS .3535 CST -.9112

MASt)|81,1 323 ,0330 Rt3 -,9314 LSA titS,0 NSA S70.3 SSA 23.0

SG113111.t 8Gt 5ST.8 THA 171.$4 ELI tSSS.0 EL2 509.5 ALF .79

1135



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUMCH DATE NOV 18 1964

HELIOCENTRIC CONIC

RL 147.85 LAL .00

RP 206.79 LAP -1.81

RC 314.764 GL 18.04

PL_NETOCENTRIC CONIC

C3 18.52R YML 5.539

LMCH AZMTH LNCH TIME

90.00 17 45 1E

90.00 10 15 15

100.00 19 15 58

100.00 11 E7 tE

110.00 20 44 $8

110.00 12 14 4Z

FLIGHT TIM( 380.00 ARRIVAL DATE DEC 3 19S5

DISTANCE 838.486 EARTH TO MARS

LOL 55.S9 VL $3.015 GAL -3.90 AZL 88.09 HCA 251.65 SMA 188.18 ECC .Z2436 [NC 1.9087 Vl 30.134

LOP 307.33 VP 23.795 GAP -11.$7 AZP 90.60 TAL 338.44 TAp 230.09 RCA 145.96 APO 830.40 VZ 25.254

GP -1.08 ZAL 122.18 ZAP 38.71 [TS 177.81 ZAE 81.78 ETE 178.94 ZAC 83.71 ETC 257.57 CLP 38.70

DLA 10.61 RAL 187.16 RAG 8567.5 VEL 11.572 PTH Z.02 VHP 4.644 DPA 6.03 RAP 167.36 ECC 1.Z061

L-I TIN[ ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST 71M INJ 2 LAT INJ 2 LONG

2652.58 -27.23 71.15 46.33 98.07 18 Zg 24 2058.6 -25.84 6Z.76

4808.28 .$1 172.44 41.33 61.68 11 25 24 3608.3 -3.48 165.81

2359.88 -26.41 49.42 46.13 99.71 19 55 16 1760.0 -26.78 41.00

3976.11 1.35 154.60 40.75 60.14 12 33 29 3376.1 -2.64 148.27

2081.51 -31.46 27.53 45.38 104.12 21 19 38 1481.5 -29.20 19.05

3827.35 3.99 141.86 39.10 56.02 13 18 29 3227.4 -.50 135.65

DIFFERENTIAL C_RRECTION$ MID-C.OURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.205E TRA 4.7926 TC-14.9231 BAU 2.4988 56713312.9 _ 603.0 SG3 1061.8 ST 2472.4 9R 515.7 S3 1167.7

ROE .3156 RRA .1370 RC3 .3127 FAU .18313 RRT -.0788 RRF -,1120 RTF .9912 CRT -.0025 CRS .3948 CST -.9192

FOE -.9224 FRA 4.8964 FC-12.6609 BSP 46438 _13328.5 RE3 .0339 RIS -.9912 LSA 2702.0 MSA 664.0 SSA 25.2

BOE .3765 Bltk 4.7948 8C314.9284 FSP 3667 S8113313.0 SG2 601.2 THA 179.80 EL1 2472.4 ELZ 515.7 ALF 179.97

LAUNCH DATE NOV 18 1984 FLIGHT TIM( 582.00 ARRIVAL DATE DEC 5 1965

HELIOCENTRIC C_IC

RL 147.85 LAL .00

RP 208.58 LAP -1.82

RC 315.690 GL 17.75

PLAHETOCENTRIC CONIC

C3 12.851 VHL 3.585

LNCH AZllATH LNCH TIME

90.00 17 58 10

90.00 10 12 3

100.00 19 26 18

100.00 11 24 37

110.00 20 54 3

110.00 18 15 21

DIFFERENTIAL CCRRECTION6

TOE -.3033 TRA 5.010e TC-14.7Z88 BAU 2.3303

ROE .323E RRA .1356 RC3 ,3170 FAU .17410

FOE -.9799 FRA 4.8218 FC-11.7885 RSIP 47012

9DE .443Z BRA 5.0126 BC314.7E72 FSP 3513

DISTANCE 842.753 EARTH TO MARS

LOL 55.69 VL 33.020 6AL -4.05 AZL 88.10 HCA 252.89 S_AA 168.28 ECC .22553 INC 1.9018 vl 30.134

LOP 306.57 VP 23.826 SAP -11.48 AZP 80.38 TAL 337.68 TAp 230.57 RCA 145.82 AlSO 230.74 V2 26.274

GP -1.06 ZAL 1E3.37 ZAP 37.97 (T$ 177.79 ZAE 60.72 ETE 178.95 ZAC 83.84 ETC 257.52 CLP 37.96

OLA 15.86 RAL 188.13 RAiD 8567.5 VI[L 11.586 PTH 2.03 VHp 4.726 OPA 5.85 RAP 167.84 ECC 1.2115

L-I TIN( INJ LAT |NJ LONG |NJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2630.81 -27.02 88.80 47.44 88.82 18 40 1 2030.8 -25.52 61.25

4E43.15 1.37 |74.28 4_.50 61.71 11 22 44 3641.2 -2.42 167.65

2340.16 -28.17 47.99 47.22 100.43 20 5 18 1740.2 -26.45 39.62

4007.04 2.39 158.49 41.83 60.19 |2 3| E4 3407.0 -1.59 149.97

2065.58 -31.19 26.37 46.44 104.78 21 26 29 1465.6 -26.85 17.95

3854.38 5.02 143.28 40.30 56.14 13 17 35 3___.4 .54 137.06

MID-COURSE [XI[CUTION ACCURACY ORBI_ DETERIAINATION ACCURACY

MeTI$AS3.3 8GR 607.7 943 1012.5 ST 2563.9 SR 521.0 SS 1175.7

RRT -.0R48 RRF -.1284 RTF .9909 CRT -.0626 CR6 .4320 CST -.9267

S8815487.0 R23 .0347 fl13 -.8909 LSA 2792.0 MSA 656.6 3SA 24.9

56113453.4 _2 604.9 THA 179.75 EL1 2564.1 EL2 519.9 ALF 179.24

LAUNCH DATE NOV 18 t964 FLIGHT TIM( 384.00 ARRIVAL DATE DEC 7 1965

HELIOCENTRIC CONIC DISTANCE 847.020 EARTH TO MARS

RL 147.85 LAL ,DO LQt. 55.69 VL 33.028 6AL -4.21 AZL 88.10 HCA 254.14 8Mk 188.38 ECC .22675 INC 1.8969 vl 50.134

RP 208.40 LAp -1.82 LOP 309.82 VP 23.856 GAP -11.82 AZlP 80.52 TAL 336.91 TAP 231.04 RCA 145.66 APO 231.10 V2 26.294

RC $15.588 GL 17.48 GP -1.04 ZAL 124.57 ZAP 37.25 ET6 177.77 ZAE 59.70 ETE 178.88 ZAC 83.97 ETC 257.48 CLP 37.24

PLANETOCENTRIC CONIC

C3 13.204 VHL 5.634 DLA 15.12 RAL 189.11 RAO 6587.5 VEL 11.801 PTH 2.03 VHP 4.808 DPA 5.66 RAP 168.33 ECC 1.2175

LNCH AZMTH LNC_ TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT 1NJ 2 LONG

90.00 18 6 59 2809.71 -26.79 66.09 46.56 99.54 18 50 29 2009.7 -25.19 59.79

90.00 10 9 0 4273.94 2.42 176.11 43.70 61.78 11 20 14 3673.9 -1.37 169.48

100.00 19 56 32 2320.89 -27.93 46.61 48.32 101.11 20 15 13 1720.9 -26.11 38.28

100.00 11 22 7 4037.96 3.44 158.20 43.14 60.28 12 29 25 3438.0 -.54 151.67

110.00 21 5 6 2050.04 -30.91 25.24 47.52 105.37 21 37 16 1450.0 -28.50 16.87

110.00 12 12 3 3881.60 6.05 144.72 41.52 56.28 13 18 45 3281.6 1.58 138.46

DIFFERENTIAL C.GRRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMZNATION ACCURACY

TOE -.4047 TRA 5.2346 TC-14.5097 8AU 2.5620 S_T13590.4 ll_ 612.2 683 865.0 ST 2662.0 SR 526.3 33 1182.5

ROE .3311 RRA .1340 tiC3 .3203 FAU .16542 flRT -.1101 RRF -.1447 flTF .8806 CRT -.1192 CRS .4666 CST -.9333

FDE-t.0323 FRA 4.7409 FC-10.8458 BSP 47552 SC_13804.2 R23 .0356 R13 -.9906 LSA 2887.9 MSA 648.7 3SA 24.3

BOE .5229 BRA 5.2364 8C314.5133 FSP 3302 66|13590.8 SG2 608.4 THA 179.72 EL1 2662.7 ELI 522.4 ALF 178.60

LAUNCH DA_E NOV 18 1964 FLIGHT TiME 386.00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC CONIC

RL 147.85 LAL .00

RP 208.24 LAP -1.83

RC 317.480 r,4. 17.19

PLAN[TOCENTRIC C_AIC

C3 13.582 VHL 5.685

LNCH AZMTH LNCH TIN(

90_00 18 17 38

90.00 10 6 4

100.00 19 46 40

100.00 11 |6 44

110.00 21 12 4

110.00 18 10 48

DIFFERENTIAL C_RR[CT|_6

TOE -.5087 TRA 5.4188 TC-14,2776 8AU 2.5831

ROE .3394 RRA .1582 RC3 .3828 FAU .15898

FDE-1.0777 FRA 4.6588 FC-10.0048 BSP 48105

ROE .6115 BRA 5.4984 BC314.2813 FSP 3217

DISTANCE 851.285 EARTH TO MARS

LOI. 55.69 VL 33.032 6AL -4.37 AZL. 88.11HCA 255.39 SlAA 188.48 ECC .22803 IMC 1.8921 vl 30.134

LOP 311.07 VP 23.885 GAP -11.75 AZP 80.48 TAL $38.12 TAP 231.50 RCA 145.50 APO 231.46 v2 26.314

6P -1.02 ZAL 125.76 ZAP 36.55 (T$ 177.75 ZAE 58.70 ETE 178.97 ZAC 84.10 ETC 257.39 CLP 36.53

OLA 14.37 RAt. 190,07 RAID 6587.3 V(L tl.818 PTH 2.04 VHP 4.893 OPA 5.46 RAP 168.84 ECC 1.2235

L-[ TIME ZNJ LAT |NJ L_NG ZNJ RT ASC |MJ AZIATH INJ TIN( F_ CST TIN INJ 2 LAT INJ 2 LONG

2589.25 -26.55 68.94 49.69 100.23 19 0 48 1989.2 -24.86 58.38

4301.66 3.48 177.84 44.93 61.86 11 17 50 3706.7 -.31 171.30

230R.16 -27.68 45.28 49.45 101,77 20 25 2 1702.2 -25.77 J37.00

404Mt.95 4.48 |58.80 44.37 60.41 12 27 33 3469.0 .51 153.37

2034.93 -30.64 24.15 48.61 105.96 21 45 59 1434.9 -26.14 15.84

3804.87 7.08 148.16 42.77 56.47 13 15 58 3309.0 2.62 139.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$6715723.9 _ 818.5 SG3 918.8 ST 2766.4 SR 531.6 SS 1187.2

RRT -.1252 RRI r -.1805 RTF .9803 CRT -.1714 CR8 .4977 CST -.9394

S6815737.8 R25 .0385 R13 **9803 LDA 2989.1MSA 640.1SSA 23.8

56113724.2 !k_2 811.7 THA 1_9.68 EL1 2767.9 EL2 523.4 ALF 178.04
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 19643
i

LAUNCM DATE NOV 18 1364 FLIGHT TIRE 380.QO ARRIVAL DATE DEC 1! 1965

HELIOCENTRIC CONIC DISTANCE t|5.StS

RL 14T.65 LAL .OO LOL 55.69 YL 33.038 GAL -4.53 AZL 88.41HCA 256.64 SNA 188.59 (CC

RP ROS.O6 LAP ol.84 LOP 316.$2 VP 23.914 GAP -11.$8 AZP 90.44 T/d. 335.31 TAp 231.95 RCA

RC $18.$67 6L 13.$6 6P 0.99 ZAL 126.96 ZAP 35.GS ITS 177.73 zA( 57.71ETE 178.93 ZAC

PLANETOCENTRIC CONIC

C3 13.966 VHL 3.740 DLA 13.62 NAL 191.04 RAD $567.6 V[L 11.635 PTH 2.04 VHP 4.979 DpA 5.25 RAp 169.37 ECC 1.ZSDZ

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 16 26 10 2539.43 -26.30 8§.24 50.85 100.89 19 10 59 1968.4 -24.53 ST.OZ

90.00 10 3 15 4339,32 4.52 172.77 46.19 62.02 1| IS 35 3739.3 .74 173.12

SOD.DO 19 56 39 2484.03 -2T.42 43._ 50.59 102.4_ 20 $4 43 1664.0 -23.46 35.76

100.00 11 tT 27 4099.95 $.52 181.82 45.14 80.68 12 26 47 3499.9 1.56 155.07

110.O0 21 20 58 2020.24 -30.38 23.10 49,T$ 108.53 21 54 38 1420.2 -27.79 14.84

110.00 12 9 38 3938.31 8.11 147.83 44.05 38.88 13 15 14 3336.5 3.67 141.35

DIFFERENTIAL C_RRECTION$ N|D-¢OUMI_ EvtrcUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.$162 TRA S.TOSI TC-t4.030T 9AU 2.8142 86TI}DS2.2 _ 840.8 $G.5 874.2 ST 2875.6 SR 536.9 SS 1190.9

RD[ .3481RflA .1302 RC3 .3844 FAU .14878 IMT -.|400 RNF -.1701 RTF .9D99 CRT -.220D CRS .5266 CST -.$44?

FDE-1.1199 FRA 4.5745 FC3-9.8092 Blip 4893T 113811.l M23 .0579 R|3 -.D899 LSA 3094.6 NSA 631.6 SSA 23.3

80E .T077 BRA S.TCHS9 BCS14.0343 FIP 3075 li8113853.2 _ 614.6 THA 179.64 EL1 2878.2 ELI 523.3 ALF 177.57

EARTH TO MARS

• 22937 INC 1.8873 vl 30.134

145.33 APO 231.84 V2 26.332

84.24 ETC 257.33 CLP 35.85

LAUNCH DATE NOV 18 1914 FLIGHT TINE 590.00 ARRIVAL DATE DEC 13 1965

HELIOCENTRIC C_NIC

RL 14T.65 LAL .OO

RP 207.95 LAP -1.84

RC 318.84T Gt. 18.55

PLAN[TOCENTlUC C_41C

C3 14.419 VHL S.T_T

LNCH AZMTH LI_N Title

90.OO 18 38 31

tO.DO 10 0 33

100.00 ZO 8 51

100.00 11 13 14

110.00 81 _ 49

110.00 18 8

DIFFERENTIAL C(:RR[CYIONI

TOE -.T881 TRA 5.9504 TC-tS.T?tT IAU 1.9554

ROE .5971RRA .1878 RC3 .5231 FAU .140IT

F02-1.1557 FRA 4.4878 FCS-8.4SDS BSP 41140

DOE .8032 8RA S.9Stt KSIS.T?SS ESP L_X

DISTANCE 051.DOB EARTH TO MARS

LOL 53.89 VL 53.0d_ GAL -4.TO AZL tO.It HCA 257.89 M4A 188.69 ECC .23076 INC 1.8825 vl 30.134

LOP 315.58 VP _J.I)41 GAP 012.01 AZP S0.$9 T/L 354.49 TAP 831.38 RCA 145.15 APO 832.24 V2 26.349

_P -.IT 2AL 128.17 ZAP 3S.ZO ET$ 177.71 ZA( 56.TS ETE 178.98 ZAC 84.38 ETC 257.27 CLP 35.19

OLA It.iS RML llt.O0 tAO 5St?.l V(L 11.853 PTH 2.OS _q4p 3.088 DPA 5.03 RAP 169.92 ECC 1.2373

L-I TIME INJ bAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

1530.L_J -LqS,0S 83,t0 5_.C_ 101.$2 19 21 8 1950.S -24.19 55.72

4371.95 S,S8 111,10 4Y.4D 81.19 11 13 23 3T71.9 1.T9 174.94

till.iS -ST.IS 42.T5 51.T3 103.00 20 44 18 1686.5 -25.09 34.56

4t39.97 9.38 193,34 41.94 8O.?T 12 24 5 3531.0 2.61 156.77

ZOOS,_ -50.06 _t.0e 30,18 lO7.OT 21 3 12 1408.0 -27,45 13.88

3184.19 9.15 141,11 43.59 58.92 13 14 34 $384.8 4.73 142.81

NID-_OURIE ENECUTICN ACCURACY DIGIT DETERMINATION ACCURACY

MTIIHtTI,I NM 114.l IG3 DSI.2 8Y 2988.9 SIt 542.1 SS 1192.3

RRT -.1948 RRF -.1918 ITF .9895 CRT -.4945 CRS .5535 CST -.9493

_S_Jl|,0 R23 .058T 113 -.DSDS LSA $203.2 NSA 623.0 SSA 22.8

IG|ISITI.4 IGl 617.3 1HA 179.80 ELI 2992.4 EL2 522.2 ALF 177.17

LAUNCH DATE NOV 16 1964 FLIGHT TIME 392.00 ARRIVAL DATE DEC 15 1965

HELIQ¢ENTRIC CONIC

RL 14T.85 LAL .OO

RP 2OT.T6 LAP -!.84

RC 320.148 ;L IS.84

PLAN[TOCENTRIC CONIC

C$ 14.i81VHL 3.858

LNCH AZNTH LNCH TIN(

90.00 18 48 45

SO.DO 9 ST $8

lOO.OO 20 18 IT

100.00 11 IS ?

110.00 21 38 II

110.00 18 7 24

DIFFERENTIAL C_RRECTION8

TOE -.8894 TRA 8.8048 TC-13.SOOT IAU 2,8tD8

ROE .$885 ImA .!158 RC3 .5251 FAU .13381

FD2-1.|869 FRA 4.3987 FC3-T,?499 18P 49648

DOE .9159 BRA 8.8058 9C$13.5048 Flip £905

DISTANCE ii4.Oil EARTH TO MARS

LOL 55.69 VL 33.050 GAL -4.88 AZL $8.12 HCA 259.15 9NA 138.8D ECC .23221 INC 1.$778 VI 30.134

LOP 314.83 VP 23.982 GAP -12.14 AZP 90.56 TAL 333.86 TAp 434.80 RCA 144.$6 APO 232.64 VZ 28.363

GP -.95 zAL 12D.58 ZAP 34.55 ETS 17T.89 ZAE 55.80 ETE 178.93 ZAC 84.52 (TC 257.20 CLP 34.54

DLA 18.11RAL 182.98 RAD IDLY.8 V[L tl.673 PTH 2.05 VHp 5.155 OPA 4.80 RAp 170.49 [CC 1.2449

L-| TIME INJ LAT INJ LGNG INJ NT ARC INJ AZMTH INJ TIM( PO CIT TIN INJ 2 LAT INJ 2 LONG

2531.T2 -25.T9 62.$0 53.81 102.14 18 30 ST 1931.7 -26.86 54.46

4404.50 8.Si t83.44 48.81 62.40 11 11 22 3804.5 2.84 176.76

2849.44 -88.89 41.58 52.93 103.38 20 53 43 1849'.4 -24.75 33.41

4198.O1 7.58 185.OT 48.2? 81.00 12 24 30 3562.0 3.63 158246

1998.tt -4tt.80 Lt.11 St.Ol 107.38 28 11 42 1382.2 -27.10 12.95

$99t.O2 10.19 130.80 48.?0 57.19 13 13 56 3382.D 5.78 144.27

NIO-COUR2E EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

SGT14102.4 M 818.8 K3 789.5 ST 3105.9 DR 547.4 $S 1191.7

RflT -.120D IUU r *.tO_8 RTF .9890 CflT -.3056 CRS .5780 CST -.9533

S_J14118.4 R23 .OSi9 113 -.D890 LSA 3314.9 NSA 614.4 SSA 22.4

SG114102.8 I_ 819.8 THA 179.57 EL1 3110.5 EL2 520.4 ALF 176.83

LAUNCH DATE NOV 18 19_4 FLIGHT TIME 394.00 ARRIVAL DATE DEC 17 1965

HELIOCENTRIC C_NIC

RL 147.85 LAL .OOLOL 53.81 _ 33.ODD GAL

RP 207.66 LAP -1.85 LOP 518.09 _p _3._93 GAP -12,tO AZP 90.51 TAL 331.80 TAp 833._1RCA 144.76

RC S2D.SH)2 GL 15.93 GAP -.88 ZAL 130.58 ZAP $3._2 ETS 17T.ST ZN[ 54.87 ETE 179.00 ZAC 84.67

PL_N[TOC[NTRIC CONIC

CS 15.375 Vt4L 3.981DLA 11.38 RAL 118.1t RAO 8387.8 VEL 11.894 PTH _.06 VHP 5.246 DpA 4.57

LNCH AZ14TH LNCH TIN( L-! TIN( INJ LAT

90.00 18 58 51 2513.83 -25.55

90.O0 9 36 28 4437.O4 ?.$1

100.00 20 25 55 2833.01 -26.88

100.00 11 11 5 4193.09 8.81

110.00 21 4? 7 19?$.89 -L_J.58

110.00 1_ 6 28 4019.97 11.20

DIFFERENTIAL C¢RRECTION8

TOE -.9556 TRA 8.4_47 TC-13._DD_ 9AU t.7182

ROE .3798 RRA .!1_4 RCS .3244 FAU .12578

FD2-1.2140 FNA 4.S0_7 FCS-?.OSSO |_1 50143

BOE 1.0270 BRA 6.4658 8C313.2248 FSP 2878

OIITkK[ 8tl.319 EARTH TO MARS

-§,05 AZI. 88.13 HCA _DO.4O W4A 189.91 [CC .23373 INC 1.8731 vl 30.134

APO 233.07 V2 26.381

ETC 257.14 CLP 33.91

RAP 171.07 ECC 1.2530

INJ _ INJ RT A_ INJ AZI4TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

11.31 34.48 1Or.89 19 40 44 1913.8 -23.52 53.26

115.28 50.17 62.64 11 9 25 3837.0 3.89 178.58

40,41 34.13 104.13 81 S 8 1633.D -24.41 32.31

188,81 4t.83 81._8 12 20 58 3593.1 4.71 160.20

20,17 53,18 108.DS 22 20 6 1373.9 -28.77 12,06

IS_.12 49,07 57.49 13 13 22 S4ZO.O 6.64 14S.75

NID-COURS[ EXI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT14444.I 8DR $31.7 _;3 743,3 ST 3225.2 SR 552.6 $S 1186.0

R_T -.18311 -,_11D RTF .DSSS CRT -.3434 CRS .6D10 CST -.$587

IRAII4231,$ R23 .0413 R13 -.9885 LSA 9428.3 N$A 406.1 $SA Zl.g

S8114222,7 94;2 888.D THA 179.53 EL1 3230.g EL2 918.1 ALF 176.54
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL, 1, 1964)

LAUNCH DATE NOV 18 lg64

HELIOCENTRIC CONIC

RL 147.85 LAL .00

RP 20T.SA LAP -1.85

RC 321,65S GL 15,62

PLANETOCENTRIC CONIC

C3 15.902 VHL 5.988

LNCH AZMTH LNCH TIHE

gO.00 lg 8 48

90.00 9 53 5

100.00 20 35 26

100.00 11 9 8

110.00 21 55 40

110.00 12 5 23

FLIGHT TIN( 396.00 ARRIVAL DATE DEC 19 1965

DISTANCE 872.5G7 EARTH TO MARS

LOt. 55.S8 VL 33.062 GAL -5.Z4 AZL 88.13 HCA 261.66 SMA 199.02 ECC .23531 INC 1.8685 V1 50.134

LOP 317.35 VP 24.0|8 GAP -12.41 AI'P 90.27 TAL 331.94 TAp 253.80 RCA 144.54 APO 233.50 V2 2G.395

GP -.gJ ZAL 131,76 ZAP 33.31 ETS 17T,65 ZAE 53.96 (TE 179.01 ZAC 94.83 ETC 257.07 CLp 33.30

OLA 10.61 RAL 194.86 RAO 9567.6 V(L 11.717 PTH 2.06 VHP 5.338 DpA 4.32 RAP 171.87 ECC 1.2617

L-I TIME INJ bAT INJ LONG ]MJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2406.59 -25.26 60.19 55.65 106.24 19 50 24 1896.6 -Z$.19 52.10

4469,56 8.63 187.13 51.55 02.92 11 7 34 3869.6 4.93 180.41

2217.16 -26.35 39.31 55.35 104.65 21 12 23 1617.Z -24.08 31.25

4224.19 9.92 168.56 51,02 61.56 12 19 32 $624.Z 5.75 161.92

1969.07 -29.24 19.27 54.37 108.54 22 28 26 1366.1 -26.43 11.21

4046.05 12.25 153.95 49.47 57.63 13 12 51 3448.1 7.89 147.24

DIFFERENTIAL CGRRECTIONS

TDE-1.0T48 TRA 0.732D TC-lZ.9291 BAU 2.7496

ROE .5864 RRA .1192 RC3 .3229 FAU .11662

F08-1.2364 FRA 4.2122 FC3-9.4578 BSP 50611

BOE 1.142Z BRA 6.7357 8C312.9331 FSP 2546

NIOoCOURK EXECUTION ACCURACY

SGT14337.8 $GR 636.4 3G3 710.4

RRT -.1971 RflF -.2670 RTF .9679

S6814351.9 R23 .04ZT R13 -.9879

S6114638.4 SGZ 623.9 THA 179.50

LAUNCH DATE NOV 16 1964 FL|GHT T|N( 398.00

HI[LIOCENTRIC CGNIC

RL 147.85 LAL .DO

RP 207.48 LAP -1.85

RC $88.T14 _ J5.30

PLAN(TOCENTR I C CONIC

C3 16.466 VHL 4.059

LNCH AZ14TH LNCH TIM(

90.00 19 18 37

90.00 9 50 48

100.00 20 44 49

100.00 11 7 15

110.00 82 4 ?

110.00 18 4 25

OROIT DETERMINATION ACCURACY

ST 3346.3 SR 557.7 SS 1184.2

CRT -.3780 CRS .6222 CST -.9597

LSA $543.0 MSA 597.9 $SA 21.5

EL1 3353.1 EL2 515.3 ALF 1TS.31

ARRIVAL DATE DEC 21 1965

OISTANCE 876.810

LCL 55.99 VL 35.068 GAL -5.43 AZL 88.14 HCA 262.92 SkiA 189.13 ECC .23696

LOP 318.61 VII 24.041 GAP -12.55 AZP 90.25 TAL 331.06 TAp 233.98 RCA 144.$2

&p -.90 ZAL 132.95 ZAP _.72 (76 177.62 ZA( 53.06 ETE 179.02 ZAC 84.98

OLA 9.89 RAt. 195.80 RAO SS6?.T V(L 11.741 PTH 2.07 VHP 5.432 OPA 4.06

L-I T|MI[ INJ LAT INJ LONG INJ RT A_C INJ AZMTH INJ TIME PO CST TIN

2479.94 -25.00 SS.0Z 56.69 103.75 19 59 56 1879.9

4502.04 9.63 189.00 52.97 63.24 11 5 48 3902.0

8t01.90 -29.09 38.26 36.58 105.14 21 21 31 1601.9

4855.33 10.62 170,33 52.45 61.89 12 18 10 3655.3

1953.73 -88.97 18.41 55.58 108.99 22 36 41 1353.7

4076.24 13.24 155.20 50.90 56.19 13 12 22 3476.2

DIFFERENTIAL C._RECTIGN$ NIO-COURSI[ EXECUTION ACCURACY

TDE-1.1974 TRA 7.0084 TC-18.6329 BAU 2.7819 _714451,8 _ 640.0 $63 672.6

ROE .3RTO RRA .1157 RC3 .3209 FAU .11171 RRT -.2111 _ -.2521 RTF .9872

FOE-1.2545 FRA 4.1148 FCS-S.STS7 SIP 51054 _._14496.0 R23 .0444 R16 -.9872

60( 1.2615 BRA 7.0093 8C312.6370 FSP 2424 $6114452.5 SG2 025.5 THA 179.46

EARTH TO MARS

INC 1.8659 vl S0.134

APO 233.95 V2 26.409

ETC25T.01 CLP 32.70

RAP 172.29 ECC 1.2710

INJ 2 LAT INJ 2 LONG

-22.96 51.00

5.96 182.24

-23.75 30.23

G.78 163.65

-26.11 10.40

8.94 148.74

ORBIT DETERMINATION ACCURACY

ST 3466.9 SR 562.8 SS 1177.0

CRT -.4099 CRS .6420 CST -.9622

LSA 3658,8 MSA 589.9 SSA 21.1

EL1 3476.7 EL2 512.2 ALF 176.11

LAUNCH DATE NOV 18 1964 FLIGHT TIM( 400.00 ARRIVAL DATE DEC 25 t965

LOt.

LOP 319.87 VP 24.064 GAP -12.70 AZP 90.19 TAL 330.16 TAp 234.34 RCA 144.08

GP -.88 ZAL 134.13 ZAP 32.14 ETS 177.60 ZA( 52.17 ST( 179.03 ZAC 65.14

DISTANCE 681.047 EARTH TO MARS

-5.92 AZL 88.14 HCA 254.18 SMA 189.25 ECC .23858 INC 1.8593 vl 30.154

APO 234.42 V2 25.422

ETC 255.94 CLP 52.13

HELIOCENTRIC CONIC

RL 147.85 LAL .DO 55.69 VL 33.075 GAL

RP 20T.31 LAP -1.65

RC $23.56R GL 14.98

PLANET_d_EMTRIC CONIC

C3 1T.0S7 VHL 4.131 OLA 9.12 RAL IR8.?S MAD 9597.7 VEL 11.766 PTH 2.08 VHP 5.528 DPA 3.80 RAp 172.92 ECC 1.2809

LNCH AZMTM LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ARC lHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 28 17 2463.95 -24.73 57.92 58,19 104.24 20 9 21 1864.0 -22.53 49.94

90.00 9 48 32 4534.50 10.62 190.67 54.42 63.59 11 4 7 3934.5 6.96 184.07

100.00 20 54 5 219?.25 -25.82 37.25 57.84 105.61 21 50 33 1587.2 -23.43 29.26

100.00 11 525 4889.49 11.92 172.11 53.90 62.29 12 16 52 3686.5 7.81 165.38

110.00 28 12 29 1941.91 -28.71 17.59 59.61 109.40 22 44 51 1341.9 -25.79 9.63

$10.00 1R 3 31 4104.54 14.25 156.77 52.37 56.60 13 11 56 3504.5 9.99 150.26

DIFFERENTIAL C(_RECTIQNS

TOE-1.3222 TRA 7.2916 TC-12.5305 RAU 2.6144

ROE .40TR RRA .1110RC3 .3182 FAU .10502

FOE-1.2687 FRA 4.0147 FC3-5,3272 BSP 51490

BIDE 1.383T BRA 7.2925 8C312.3349 FSP 2304

LAUNCH DATE NOV 18 1964

NIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T14592,3 Sr_ 643.4 _3 636.5 ST 3591.3 SR 567.8 SS 1167.6

RRT -._48 RRF -.2972 RTF .9865 CRT -.4589 Cfls .6605 CST -.9643

Sr_14579.5 R23 .0492 fl13 -.9895 LSA 3774.0 MSA 582.5 SSA 20.7

S6114563.0 $62 626.9 THA 179.43 EL1 3600.1EL2 508.9 ALF 175.95

FLIGHT TINS 402.00 ARRIVAL DATE DEC 25 1965

HELIOCENTRIC CONIC DISTANCE MS.2T? EARTH TO MARS

RL 147.65 LAL .OO LDL 55.69 VL 35.081 GAL -5.82 A]_. 88.t5 _ 295.44 SMA 189.39 ECC .24046 INC 1.9547 VI 30.154

RP 807.81 LAP -1.85 LOP 381.13 VP 24.085 GAP -12.84 AZP 90.t5 TAt. 329.25 TAP 234.69 RCA 143.82 APO 234.90 V2 26.434

tiC $24.413 (d. 14.66 GP -.89 ZAL 155.31 ZAP 31,57 ET8 $77,58 ZA( 51._1 ST( 178.03 ZAC 85,30 ETC 256.68 CLP 31.56

PLAH(TOCENTRIC CGNIC

CS IT.708 VHL 4.808 DLA

LNCH AZNTH LNCM TIME L-! TIM( INJ LAT |NJ _ INJ RT ARC ;NJ A]54TH INJ TIM(

90.00 19 ST SO 1448.90 -24.47 51.87 59.44 104.71 20 18 39

90.00 9 46 84 4369.83 11.59 19t.75 55.90 63.98 11 Z 31

100.00 21 3 14 2173.1S -25.58 36.28 58.1| 109.05 21 39 26

100.00 11 3 41 4317.62 12.80 173.90 55.38 62.67 12 15 38

110.O0 22 80 45 1930.60 -28.45 16.82 58.08 108.80 22 52 55

110.00 12 8 40 4132.91 15.25 158._ 53.86 59.05 13 11 32

DIFFERENTIAL CCItRECTION9 NIOoCOUR8[ Evs'CUTION ACCURACY

TDE-1.450G TRA 7.5851 TC-12.0243 8AU 2.8476 SGTI4RTO.7 _ G48.T 863 601.5

ROE .41R3 RRA .1077 RC3 .3160 FAU .0085S RRT -.Z_J8 _ -.H23 RTF .8857

FOE-1.2785 FRA 3.9121 FC3-4.8182 Blip 51892 S6814885.0 Rt$ .0481 R13 -.9657

DOE 1.5100 BRA T.5959 8C311.0284 FS4P 2188 S6114871.5 SGt 822.0 THA 179.40

8.38 RAt. 197.88 RAO 85467.7 VI[L 11.794 PTH 2.09 THp 5.626 DPA 3.53 RAP 173.56 ECC 1.2914

I_) CST TIM INJ 2 LAT INJ 2 LONG

1848.6 -22.21 48.93

3866.9 8.00 185.91

1573.1 -23,11 28.54

3717.9 8.84 167.15

1330.6 -25.49 8.69

3532.9 11.04 151.80

ORBIT DETERMINATION ACCURACY

ST 3714.8 SN 572.7 $$ 1155.9

CRT -.4658 CR6 .6778 CST -.R661

LSA 3889.5 MSA 575.1 $SA 20,S

EL1 3?24.0 EL2 505.5 ALF 175.81
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 18 1964

HELIOCENTRIC C(_IIC

NL 147.R5 LAL .OD

NP Z07.12 LAP -1.i5

RC 325.153 GL 14.34

PLANETOCENTRIC CONIC

C3 19.392 VHL 4.289

LNCH A_4TH LNCH TI_[

90.00 19 47 15

90.00 9 44 19

100.00 21 12 16

100.00 11 1 59

110.00 22 29 55

110.00 12 t 50

FLIGHT T|N[ 404.00 ARRIVAL DATE DEC 27 1965

DISTANCE 889.500 EARTH TO MARS

LOL 55.69 VL 33.099 GAL -9.02 AZL 89.15 HCA 269.71 SI4A 160.48 ECC .24239 INC 1.6501 Vl 50.134

LOP 322.40 VP 24.t04 GAP -12.99 AZIP 90.11 TAL 328.32 TAp 235.03 9CA 145.54 APO ES$.4D V2 25.444

GP -.95 ZAL t39.48 ZAP 31.08 [T$ ITT.S9 ZA( 50.45 ET[ 179.04 ZAC D5.4T ETC 259.91 CLP 51.01

DLA 7.95 RAL 198.58 RAO 959T.T V(L |1.823 PTH 2.09 VHP 5.726 OPA 5.25 RAp 174.22 ECC 1.302T

L-I TIN| INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

Z435.88 -Z4.28 55.87 60.73 105.14 ZO ZT 49 1833.9 -21.90 47.96

4599.34 12.5§ 194.65 57.41 64.41 11 0 59 3999.5 9.01 187.74

215R.96 -25.30 55.36 60.40 106.47 21 48 16 1559.7 -22.80 27.46

4348.78 13.56 175.71 Sl.90 93.tt 12 14 26 3748.8 9.85 168.89

1919.91 -28.20 16.08 59.38 110.17 23 0 55 1319.8 -25.19 8.19

4141.59 19.24 t$0.9? 55.38 5R.50 15 11 12 5561.4 12.07 153.55

DIFFERENTIAL C_RRECTIONS M|O-COURK EX(CUTIQN ACCURACY "

TOE-1.5900 TRA T.RiN TC-11.7134 OAU 2.8812 SGTt4T?§.3 _ 240.8 SG3 567.6

RDE .4511 NRA .1032 RC3 .3113 FAU .00220 RRT -.2581 _ -.2972 RTY .994T

FOE-l.te39 FRA 5.8068 FC3-4.3437 Bm 52nt S_t4TOD.I R_ .0501 Rt3 -.9848

DOE 1.9384 BRA 7.8835 0C311.7175 FOP 2073 S9114776._ SGZ 620.8 THA 179.36

LAUNCH OAT[ NOV 16 1944 FLIGHT TIME 406.00 ARRIVAL OAT( DEC 29 1965

HELIOCENTRIC CONIC D|$TAN¢E 893.714 EARTH TO MARS

RL 147.05 LAL .00 LOL 55.69 VL 33.094 GAL -6.23 AZL it. IS HCA 267.97 _4A 169.59 ECC .24491 INC 1.8456 vl 30.154

RP EOT.04 LAP -t.84 LOP 323.G6 VP 24.122 GAP -13.54 AZP 90.07 TAL 327.36 TAp 233.35 RCA 543.Z7 APO Z35.95 V2 26.454

RC 526.088 GL 14.02 GP -.63 ZAL tST.Q4 ZAP 30.4R [TS 57T.55 ZA[ 49.61 ETE 579.05 ZAC 85.64 ETC 256.75 CLP 30.48

PLAN( TOCENTN l C CONIC

C5 19.121 VHL 4.373 DLA S.R2 RAL 1ll.SO RAO iSST.i VEL ll.153 pTH 2.50 VHp 5.626 DPA 2.96 RAP 174.89 ECC 1.3147

LNQ4 AZMTH I.NCH TIN( L-I TIME INJ LAT |NJ _ INJ RT AIM_ INJ AZJ4TH INJ TIN( PO CtT TIM INJ 2 LAT INJ 2 LONG

90.00 19 59 33 2419.?R -25.94 54.01 12.05 105.56 EO 36 52 1819.8 -21.60 47.04

90.00 9 42 59 4631,71 15.30 t_.S9 58.R6 64.97 10 3R 51 4031.7 10.00 189.62

100.00 21 21 11 2148.T9 -25.05 34.49 It.TO 106.87 21 58 58 1546.8 -22.50 26.62

100.OO 15 O _ 43711.H |4.5 s) 177.54 5|.45 65.58 1_ 13 P2 3780.0 10.85 170.46

110.00 E£ 31 50 1909.36 -2T.IMI |S.50 10.90 110.52 25 6 49 1309.9 -24.91 7.53

110.00 12 1 5 451HI.94 17022 261.61 Slol4 60.01 15 10 35 3589.9 13.11 154.92

DIFFERENTIAL CClIRECTIOi48 NI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.7146 TRA 8.1913 TC-tl.Sfl8 BAU 2.0152 89714077,4 86R 8SP.9 84;5 534.9 ST 3957.0 SR 562.1 SS 1125.5

ROE .443£ RRA .0083 RC3 .tOTS FAU .0061)1 RRT -.1_56 RRF -.3124 RTF .9837 CRT -.5127 CRS .7092 CST -.9487

F02-1.2995 FRA 5.6904 FC3-3.9030 81P 52868 _14891.7 R25 .0525 Rt3 -.9657 LtA 4119.9 MSA 561.4 $SA 19.5

BOE 1.7711 iRA 6.1918 8C319.4039 FmP 5961 _114875.4 _ 629.4 THA 179.33 EL1 3969.4 EL2 498.5 ALF 175.62

ORBIT DETERMINATION ACCURACy

ST 3835.9 SR 577.5 SS 1141.6

CRT -.4902 CRS .6938 CST -.9675

LsA 4003.4 MSA 566.0 SSA 19.9

ELt 3846.5 EL2 502.0 ALF 175.71

LAUNCH OAYE NOV It 1954 FLIGHT TIM( 408.00 ARRIVAL DATE DEC 31 1965

HELIOCENTRIC CONIC

RL 147.85 LAb .00

RP 206.99 LAP -1.84

RC 529.91T GL 13.70

PLAN(TOCENYR|C CONIC

C3 19.999 VML 4.461

LNCH AZ_TH _NCM TIN[

90.00 20 5 42

90.00 9 40 24

100.00 21 28 58

1OO.00 10 56 46

110.00 EE 44 59

110.00 12 0 16

OtSTANC( _9T.918 EARTH TO MARS

LOL 55.99 VL 53.101GAL -9.43 AZL 88.16 HCA 2i9.24 _4A 189.71ECC .24634 INC 1.8410 vl 50.154

LOP 554.93 VF 24.144 GAP *13.29 AZP 90.02 TAL 326.42 TAp 255.66 flCA 142.98 APO 256.45 vZ 24.445

GP -.92 ZAL 159.80 ZAP _.ST [Ti ITT.St ZAE 48.79 (T[ t79.05 ZAC i5.11ETC 256.69 CLP 29.96

DLA 6.20 RAL 200.40 RAO 9567.8 VEL |t.886 PTH Z.ll VHP 5.951 OPA 2.66 RAp 175.58 ECC 1.5275

L-I TIME INJ LAT INJ I,,.O146 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ E LONG

2406.34 -23.71 S4.0t t$.58 105.95 20 45 49 1809.5 -21.50 44.17

4664.05 54.42 186.46 60.55 65.37 10 59 8 4064.0 10.98 191.49

2154.49 -24.|0 35.96 $3.03 10?.24 22 5 54 1554.5 -22.21 25.82

44|1.13 25.45 279.58 60.03 64.09 12 12 29 $821.1 11.84 172.45

19119.84 -2T.72 14.72 it.D0 110.85 25 26 36 1299.8 -24.64 6.91

4216.54 18.19 165.26 56.55 60.55 13 t0 37 3618.5 14.15 156.50

DIFFERENTIAL C_RRECTION6

TOE-1.9519 TRA 8.3060 TC-11.0066 BAU 2.9505

ROE .4559 RRA .0930 Re3 .3025 FAU .06035

FOE-I.EOSE I_A 3.5870 FC3-5.4956 |9F 55014

DOE 1.6071 iRA 9.5085 8C511.0907 FOP 1852

LAUNCH OAT[ NOV 19 tg84

HELIOCENTRIC C_¢

RL 14T.65 LAL .00

MID-COURSE EvrCUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT149TT.t _ 655.8 SG3 503.5 ST 4079.6 $R 586.6 SS 1107.0

RRT -.|TSt RI r -.5276 RTF .9825 CRT -.5336 CRS .7237 CST -.9996

_1499|.1 Rt3 .0551 R13 -.9626 LSA 4226.7 MSA 554.9 SSA 19.2

SGt54978.3 SG_ 629.7 THA 179.50 ELI 4089.0 ELI 494.T ALF 175.54

FLIGHT TIME 410.00 ARRIVAL DATE JAN 2 1966

DISTANCE 902.111 EARTH

Rff Z04.69 LAP ol.64

RC 3£7.74R GL 13.36

PLANETOC[NYR|C CONIC

CS L'O.Y2T VHL 4.553

LNCH AZNTH LNCH TIN(

JO.O0 20 54 45

TO MARS

LOL 55.68 VL $3.107 GAL -6.97 AZL 88.18 HCA 270.50 SNA 189.83 ECC .24847 INC 1.8365 vt 30.134

LOP 528 20 _ 24.182 GAP -15,45 AZP 88.18 TAL 525.45 TAp Lr55.95 RCA 142.66 APO 257.00 v2 26.471

_p -.80 zAL 139.84 ZAP 29.47 ETI 1T7.48 ZAE 47.96 ETE IT9.01 ZAC 65.99 ETC 256.62 CLP 29.44

DLA 5.49 RAL 201.50 RAO 9947.8 VEL 11.921 pTH L12 VHp 6.057 OPA 2.36 RAP 176.28 ECC 1.3411

L-I TIN[ INJ LAT INJ LON6 INJ RT AOC |NJ A2MTM INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2583.51 -23.4T 35,14 64.73 106.51 20 34 58 1793.5 -21.01 45.34

90.00 9 36 32 4886.55 15.33

SO0.O0 21 38 40 ttL_.80 -24.5T

100.00 10 57 17 4442._ 18.57

lt0.00 2_ 52 51 1890.E_1 -2T.SO

110.OO 11 58 _i 484T.28 18.14

OIFFEI_[NTIAL C_RRECTIOR8

TDE-1.8819 TRA 9.832T TC-lO.TTSt OAU |._0_4

ROE .4688 RflA .0879 RC5 ._973 FAU ,0?488

F02-1.2602 FRA 3.4725 FC3-5.118$ 88P 35553

BDE 2.0460 iRA 8.8332 BC310.TT7| FI_ 1745

200.42 62.14 65.90 10 56 46 4096.5 11.95 193.37

52.0T _4.5T 107.59 22 14 3 1522.8 -21.95 25.07

181,24 li._4 84.65 12 11 19 _42.5 12.92 174.24

14.10 65.22 111.15 23 24 22 1290.7 -24.38 S.S2

1_4.94 _0.25 81.12 13 10 25 394?.2 15.14 158.11

NI0-COURSE E_CUTION ACCURACY ORO|T DETERMINATION ACCURACY

89TLS073,5 _ 950,8 895 4T2.? 8T 4194.3 SR 591.0 $9 1086.4

R_T -.L_S _lF -._428 R11 r ,9812 C_T -.1328 CR$ .7374CST -.9?05

84_19087.0 Rt_ .05?8 R13 -.0012 _iA 4558.2 RiA 548.S 3SA 18.8

8GttSO?4.T 89_ _.T THA STD._T F.1.1 4tOT.| EL2 491.0 ALF 175.48



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !, 1964)

LAUNCH DATE NOV 18 1964 FL|GHT TIM( 412.D0 ARRIVAL DATE JAN 4 1966

HELIOCENTRIC CQNZC DISTANCE 806.293 EARTH TO MARS

RL 147.85 LAL .00 LOt. 55.69 VL 33.114 GAL -6.80 AZL 88.17 HCA 271.77 SMA 189.95 ECC .25069 INC 1.8319 vl 30.134

RP 206.84 LAP -1.63 LOP 327.46 VP 24.179 GAP -13.61 AZP 89.94 TAL 324.46 TAp P36.23 RCA 145).33 APO 237.57 VZ 26,477

RC 328.582 GL 13,°7 GP -.79 ZAL 141.06 ZAP 28.96 ETS 177.46 ZA( 47.18 ETE 179.07 ZAC 86.16 ETC 256.56 CLP 26.9?

PLANE TOCENTR | C CON|C

CS 21.610 VHL 4.649 DLA 4.77 RAL 202.19 RAO 6367.9 ¥EL 11.958 pTH 2.13 VHP 6.145 DPA Z.O5 RAP 176.99 (CC 1.3557

LNCH 4ZMTH LNCH T|M( L-| TIN( [NJ LAT |NJ LONG INJ RT ASC INJ AZ14TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 23 39 2381.31 -23.23 52.33 86.10 106.66 21 3 21 1761.3 -20.73 44.55

90.00 9 36 43 4728.61 16.22 202.37 63.77 66.46 10 55 32 4128.6 12.90 195.26

tnD.o0 21 47 15 2111.70 -24.34 32.13 65.73 107.92 22 22 26 1511.7 -21.66 24.35

100.0 ° 10 55 49 4473.45 17.27 163.11 63.28 65.22 12 10 23 3_73.4 13.78 176.06

110.00 23 0 38 1882.01 -27.29 13.52 64.55 111.44 23 32 0 !282.0 -24.13 5.77

110.00 11 38 35 4275".90 20.07 186.64 61.80 61.73 13 10 11 3675.9 16.14 159.73

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NAT|ON ACCURACY

TOE-2.1649 TRA 9.1669 TC-10,4626 iSAU 3.0239 SG713169.7 SGR 661. p 863 443.2 ST 43|0.2 SR 595.2 SS 1066.8

RDE .4823 RflA .0812 tiC3 .2923 FAU .08916 RRT -.3080 RRF -.3562 flTF .9797 CRT -.5706 CRS .7305 CST -.9707

FOE-1.2721 FRA 3.3553 FC3-2.7708 BSP 53608 S6815183.1 RZ3 .0609 R13 -.9797 LSA 4446.2 1484 542.8 SSA 18.5

BOE 2.1867 BRA 9.1672 BC310.4887 FSP 1641 $6115170.0 SG2 629.5 THA 179.23 EL1 4323.7 EL2 487.3 ALF 175.44

LAUNCH OAT( NOV 18 1964 FLIGHT TIM( 414.00 ARRIVAL DATE JAN 6 1966

HELIOCENTRIC C,_N|C DISTANCE 910.463 EARTH TO MARS

RL 147.85 LAL .00 LOL 55.69 VL 33.12t GAL -7.14 AZL 88.17 HCA 273.04 SMA 190.07 ECC .2§300 |NC 1.8273 vl 30.134

RP 206.79 LAp -1.62 LOP 328.73 VP 24.184 GAP -13.76 AZP 89.90 TAL 323.46 TAP 236.49 RCA 141.98 APO 238.16 V2 26.486

RC 329.376 GL 12.75 GP -.77 ZAL 142.20 ZAP IS.SO ET6 177.44 zAE 46.40 ETE 179.07 ZAC 86.35 ETC 256.50 CLP 28.49

pLAN(TOCENTR | C C4_4 | C

CS 22.SS1 VHL 4.749 DLA 4.07 RAt. 203.08 RAO 8367.9 V(L 11.997 PTH 2.14 VHP 6.258 DPA 1.73 RAp 177.72 ECC 1.$711

LNCH AZ14TM LNCH TIM( L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH |NJ T|ME PO CST T|M INJ 2 LAT INJ 2 LONG

90.00 2032 27 2389.72 -23.0t 51.56 67.48 106.98 21 11 57 1769.7 -20.46 43.81

90.00 9 34 59 4780°83 17.08 204.34 63.44 67.07 10 34 20 4160.8 13.83 197.17

100.00 21 55 42 2101.19 -24.11 31.42 67.10 108.22 22 30 43 1501.2 -21.40 26.68

100.00 10 54 25 4304.58 18.13 185.01 64.95 65.83 12 9 30 3904.6 14.73 177.88

110.00 23 8 19 1873.91 -27.08 lZ.97 63.90 111.70 23 39 33 1273.9 -23.89 3.26

110.00 11 58 17 4304.63 20.99 168.37 63,49 62.38 13 10 2 3704.6 17.13 161.37

DIFFERENTIAL C_RRECTIONS MXO-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE-2.2806 TRA 9.5104 TC-10.152§ BAU 3.0821 66T15260,5 SGR 663.8 SG3 414.7 ST 4423.3 8R 599.2 SS 1036.9

ROE .4961 RRA .0747 RC3 .2868 FAU .06382 RRT -.3193 RRF -.3737 RTF .9780 CRT -.3870 CRS .7630 CST -.9709

F0(-1.2603 FRA 3.2349 FC8-2.4§02 BSP 53683 _15274,9 R23 .0643 R15 -.9780 LSA 455|.4 MSA 538.8 SSA 18.2

BDE 2.3340 8RA 9.5107 8C310.1§66 FSP 1340 S6115261.9 Sd_2 629.0 THA 179.20 EL1 4437.4 EL2 483.6 ALF 175.40

LAUNCH DAIE NOV 18 19_4 FLIGHT TIME 416.00 ARRIVAL DATE JAN 8 1966

HELIOCENTRIC CONIC DISTANCE 914.618 EARTH TO MARS

flL 147.85 LAL .00 LOt. 55.69 VL 33.128 GAL -7.38 AZL 86.18 HCA 274.30 SMA 190.20 ECC .2§541 INC 1.8228 vl 30.134

RP 206.75 LAP -1.82 LOP $30.00 VP 24.209 GAP -13.93 AZP 69.86 TAL 322.44 TAp 236.74 RCA 141.62 APO 238.77 V2 26.488

tiC SS0.190 GL 12.43 GP -.76 ZAL 143.32 ZAP 28.04 [TS 177.41ZA( 45.63 ETE 179.07 ZAC 86.53 ETC 256.44 CLP 28.03

PLANETOCENTRIC CONIC

C3 23.553 VHL 4.853 DLA 3.36 RAL 203.95 RAO 6568.0 VEL 12.039 pTH 2.15 VHp 6.368 DpA 1.41 RAp 176.46 ECC 1.3876

INJ LONG INJ RT A$C INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

50.83 68.88 107.28 21 20 26 1758.7 -20.21 43.10

206.32 67.14 67.71 10 53 11 41g3.0 14.73 199.09

30.76 68.49 108.51 22 38 54 1491.3 -21.15 23.05

186.92 66.65 66.48 12 8 39 3935.7 15.66 179.72

12.47 67.27 11|.94 23 47 1 1266.3 -23.67 4.78

170.12 65.21 63.06 13 9 54 3733.4 18.10 163.03

M|D-COURS( ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

86T15349.6 SGR 666.2 SG3 387.2 ST 4334.2 SR 603.1 SS 1012.4

RRT -.3327 RRF -.3894 RTF .9760 CRT -.6024 CRS .7732 CST -.9710

S681§364.1 R23 .0680 R13 -.9761 LSA 4654.6 MSA 531.1SSA 17.9

S6113331.2 SG2 628.2 THA 179.17 EL1 4348.9 EL2 479.6 ALF 175.$7

LNCH AZMTH LNCH T|ME L-I TIME |NJ LAX

go.o0 20 41 7 2338.74 -22.79

go.00 9 3S 18 4792.99 17,92

100.00 22 4 3 2091,27 -23.90

100.00 10 33 4 4533.69 19.00

110.00 23 15 55 1866.34 -26.89

110.00 11 37 41 4333.39 21.89

DIFFERENTIAL CCRRECT|ONS

TOE-2.4303 TflA 9.6622 TC3-9.8463 8AU 3.1017

ROE .3104 RRA .0677 RC3 .2810 FAU .05886

F08-1.2439 FRA 3.1113 FC3-2.1560 BSP 54089

SO( 2.4835 BRA 9.8623 BC3 9.8503 F_P 1440

LAUNCH DATE NOV 18 1964 FL%GHT TIM( 418.00 ARRIVAL DATE JAN 10 1966

MELIOCENTR|C C_IIC DISTANCE 918.758

RL 147.85 LAb .DO LOL 53.69 VL 33.154 GAL -7.63 AZL 88.18 HCA 275.57 SMA

RP 206.71 LAp -1.81 LOP 331.27 VP 24.222 GAP -14.12 AZP 89.82 TAL 321.40 TAP

tiC 361.000 GL 12.12 GP -.73 ZAL 144.42 ZAP 27.59 (TS 177.39 ZAE 44.87 ETE

PLANETOCENTR|C CON|C

CS 24.621VHL 4.962 DLA 2.70 RAL 204.82 RAD 6568.0 V(L 12.083 pTH 2.16 VHP

LNCH AZ14TH LNCH T|M( L-I T|ME |NJ LAT

90.00 20 49 41 2348.36 -22.57

90.00 9 31 40 4823.11 18.74

100.00 22 12 17 2081.93 -23.70

100.00 10 31 45 4566.77 19.84

110.00 23 23 25 1659.30 -26.71

110.00 11 57 7 4362.18 22.76

OIFFERENT|AL CORRECTIONS

TOE-2.5826 TRAlO.Z243 TC_r-9.5440 BAU 3.1428

flOE .5251 RRA .0602 RC3 .2750 FAU .05364

FOE-1.2278 FRA 2.9844 FC3-1.8860 9SP 54292

60( 2.6656 BRA10.2243 BC3 9.5480 FSP |344

EARTH TO MARS

190.32 ECC .25792 INC 1.8181 V| 30.164

236.98 RCA 141.23 APO 239.41 V2 26.492

179.08 ZAC 86.72 ETC 256.39 CLp 27.38

6.483 OpA 1.08 RAp 179.21ECC 1.4052

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT IHJ 2 LONG

50.14 70.30 107.56 21 28 49 1746.4 -19.96 42.44

206.32 66.86 66.58 10 32 5 4223.1 13.64 201.02

30.14 69.90 108.77 22 46 5g 1481.9 -20.92 22.43

188.85 68.39 67.17 12 7 52 3966.8 16.57 181.58

12.00 66.65 112.17 23 54 24 1259.3 -23.47 4.$4

|71.89 66.96 63.78 13 9 49 3762.2 19.05 164.72

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715436.7 STIR 668.6 863 360.6 8T 4641.7 SR 606.7 Ss 983.8

RRT -.3459 RRF -.4051RTF .9738 CRT -.6165 CRS .7869 CST -.9707

S6815451.| RZ3 .0721 R13 -.9738 LSA 4754.4 MSA 525.7 SSA 17.6

S6115438.4 SG2 627.2 THA 179.14 EL1 4656.9 EL2 476.1 ALF 175.$4

1198



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL.. 1. 196,4)

LAUNCH OATE NOV 18 1964 FLISHT TIM( 420.00 ARRIVAL DATE JAN IZ 1946

HELIOCENTRIC CONIC

RL 147.85 LAL .00

RP iOS.SS LAP -t.8O

RC SSt.8O6 6L 11.81

pLAMETOCENTRIC CONIC

C3 E5.758 VNL 5.075

LNCH AZMTH LNCH TIM(

90.00 tO 18 7

90.00 9 30 5

100.O0 2Z 20 24

100.00 10 SO 30

110.00 23 30 48

110.00 11 58 34

DIFFERENTIAL C_RRECTION8

TOE-2.7576 TRAIO.SRG4 TCS-R,Z445 6AU 3.1840

MDE .54Qt Wllk .DSt3 RC3 .26Rg FAu °04674

FOE-I.EO70 FRA Z,8546 FC3-1.8382 B8P 54469

ROE R.TR04 BRAlO.5966 RC$ R.Z484 FSP lZ50

DISTANCE 922,88Z EARTH TO MARS

LOt. 55.69 VL 53.141GAL -7.88 AZL 88.19 HCA Z76.84 SMA 190.44 ECC .Z6054 INC 1.8135 vl 30.1)4

LOP 332.54 _p 14.215 GAP -14.$0 AZ1P 85.78 TAt. 320.35 TAp 237.20 RCA 140.82 APO 240.06 v2 26.484

6P -.74 ZAL 145.51ZAP 27.15 [T$ 177.38 ZAE 44.12 ET[ 176.08 ZAC 86.91ETC 258.33 CLP 27.I4

DLA 2.02 RAL 205.88 MAD 858R.0 V[L 12.|30 PTH 2.17 VHP 6.6010PA .75 RAP 179.97 [CC 1.4239

L-! TIM( INJ LAT INJ LONG INJ RT ASC IMJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2358,57 -22,37 49.49 71.73 107.83 21 37 6 1738.6 -19.73 41.82

4857.18 19.53 210.34 70.62 69.08 10 51 3 4257.2 16.52 202.97

2013.18 -23.50 29.56 71.52 109,02 22 54 58 1473.2 -20.69 21.90

4597.60 _0.84 190.81 70.15 87,69 12 7 7 3997.8 t7.46 183.45

1852.79 -28.54 11.57 70.05 112.37 24 1 42 1252.8 -23.28 5.93

4390.94 23.62 173.69 66,74 64.54 13 9 45 3790.9 19.99 166.42

MIO-COUfl$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$6TI5520.4 SGR 8TO.? SG3 334.8 ST 4746.1SR 610.2 SS 955.5

RRT -.$191 _ -.4210 RTF .9711 CRT -.6297 CRS .7982 CST -.9705

Sr_15534.R fl25 .0766 R13 -.9712 LSA 4851.4 MSA 520.5 SSA 17.3

$6115521.$ S;2 625.9 THA 179.11 EL1 4761.8 (L2 472.5 ALF 175.33

LAUNCH DATE NOV 18 1964 FLIGHT TIM[ 422.00 ARRIVAL DATE JAN 14 1966

HELIOCENTRIC C_NIC

RL 147.85 LAL .00 55.69 VL

MP ZOG.8D LAP -1.79

RC SS_.8OR GL 11.50

PLAIM[TOCENTRJC r.._NIC

CS R6.970 VHL 5.193

LMCH A_4TH LIMCH TIM(

90.00 21 S _r

90.00 9 28 34

100.00 22 28 E6

100.00 10 49 1T

110.00 23 38

110.00 11 56 4

DIFFERENTIAL CCSRflECTIONS

TDE-2.8960 TflAIO.RT?8 TC3-8.9506 BAU 3.2Z86

ROE .555R RRA .0431 RC3 .2826 FAU .04_99

FDE-l.1831 FRA_8.7211 FC3-1.41_1 994P 54584

ROE 2.948R BRAlO.977R BC3 8.9545 FSF 1t59

OISTANCE 928.968 EARTH TO MARS

LOL 33.148 6AL -8.15 AZI. 88.19 Hr_ 278.11 SMA 190.57 ECC .26328 INC 1.8089 vl 30.154

tOP 335.81 V1P Z4.248 GAP -14.49 A]DP 89.74 TkL 319.29 TAp 237.40 RCA 140.40 ARO 240.74 V2 Z6.496

DIP -.73 ZAL 146.59 ZAP 26,73 ET6 177.34 ZAI[ 43.39 [TE 1?9.08 ZAC 87.10 ETC 256.28 CLP 26.72

OLA !.$8 RAt. 208.53 RAO 85G8.1 V[L 12.160 pTH 2,19 VHp 8.721 DpA .40

L-| TIM[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM

23_1.$T -21.16 46.89 T3,IT 106.0T 21 4§ tT IT29.4

4889.t4 Z0.30 212.36 72.41 69.82 10 50 3 4289.1

2064,95 -23.32 L_9.02 72,75 109.25 23 2 51 1465.0

462R.79 21.43 192.78 71.85 68.64 12 8 25 4028.8

1848.80 -28.39 11.17 71.46 112.56 24 8 54 1248.8

4419.71 24.4S 175.51 70.56 65.33 13 9 44 3819,7

MID-COURSE EXECUTION ACCURACY

SG715S01.5 SGR 872.6 SG3 310.0

RR_ -.37_3 RI_ -.4370 RTF .9880

S6015616.0 RE3 .0819 R13 -.9861

86115803.5 862 624.4 THA 179.08

RAp 180.74 ECC 1.4439

INJ 2 LAT INJ 2 LONG

-19.50 41.24

17.37 204.93

-20.48 21.58

18.33 185.35

-23.10 5.56

20.91 168.15

ORBIT DETERMINATION ACCURACY

ST 4847.3 SR 613.4 SS 921.3

CRT -.6419 CR3 .6093 CST -.9696

LSA 4945.2 kSA 515.3 SSA 17.0

EL1 4863.4 (L_ 468.8 ALF 175.31
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUNCH DATE NOV 19 1964 FLIGHT TIME 160.00 ARRIVAL DATE ApR 28 1955

HELIOCENTRIC COiqIC DISTANCE 423.672 EARTH TO MARS

RL 147.82 LAL .00 LOL 56.70 VL 55.268 GAL -5.22 AZL 88.40 HCA 134.04 SMA 240.51ECC .39444 INC 1.6037 vl 30.141

RP 244.51 LAP |.15 LOP 190.75 VP 23.097 GAP 23.21 AZP 91.12 TAL 341.43 TAp 115.47 RCA 145.65 APO 335.38 v2 22.429

RC 129.306 GL 9.73 GP .67 ZAL 119.41 ZAP 173.59 ET$ 172.70 ZAE 154.73 ETE 359.08 ZAC 89.30 ETC 256.08 CLp 173.62

PLANETOCENTRIC CONIC

C3 33.806 YNL 5,614 OLA 10.28 RAL 180.78 RAD 6568.3 VEL 12.457 PTH 2.25 VHp 10.477 DpA .07 RAP 184.81ECC 1.5564

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 11 Z4 2668.50 -27.38 72.29 55.10 97.52 18 55 53 2068.5 -26.06 63.88

90.00 8 50 18 4663.28 14.40 198.43 48.91 63.33 10 8 1 4063.3 10.96 191.45

IO0.00 19 57 51 2389.70 -28.73 51.57 54.88 98,62 20 17 40 1789.7 -27.24 43.09

100.00 10 6 32 4417.30 t§.64 179.74 48.31 64.19 11 20 10 3817.3 12.04 172.80

110.00 20 57 40 2139.91 -32.35 31.83 54.13 101.70 21 33 20 1559.9 -30.40 25.18

110.00 11 3 12 4239.86 18.90 164.51 46.54 60.97 12 13 52 3639.9 14.88 157.69

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

TOE .8627 TRA-2.2456 TC3 .8005 8AU .3627 8GT 2584.7 8GR 501.3 $63 211.1 ST 1101.1SR 464.9 SS 527.3

ROE -.4685 RRA -.1882 RC3 -.0579 FAU .06414 RRT -.0397 RRF .0243 RTF -.8590 CRT -.7119 CRS -.3470 CST .9753

FOE -.3790 FRA 1.4754 FCS-1.6423 BSP 8676 9GIB 2832.9 R23 .0111 R13 .8590 LSA 1260.4 MSA 342.4 SSA 30.6

BOE .9995 BRA 2.2531BC3 .8024 FSP 577 861 2584.8 SG2 300.9 THA 179.54 EL1 1153.9 EL2 311.6 ALF 161.91

LAUt_CH DATE NOV 19 1964 FLIGHT TIM( 162.00 ARRIVAL DATE APR 30 1965

HELIOCENTRIC CONIC DISTANCE 425.813 EARTH

RL 147.82 LAL .00 LOt. §6.70 VL 33.159 GAL -5.04 AZL 88.40 HCA 134.94 SMA 237.25 ECC .58357 INC

RP 244.34 LAP 1.15 LOP 191.66 VP 22.954 GAP 22.62 AZP 91.13 TAL 341.79 TAp 116.73 RCA 143.76 APO

RC 131.411GL 9.91Gp .70 ZAL 118.82 ZAP 173.10 ET8 172.91Zk( 154.33 ETE 359.30 ZAC 89.42 ETC

PLAN(TOCENTRIC CONIC

C3 $2.148 VHL 5.670 OLA- 10.68 RAL 180.31RAO 6368.3 VEL 12.390 PTH 2.24 VHp 10.239 OpA -.08 RAP 185.21ECC 1.5291

LNCH AZMTH LNCH TIME L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 18 6 19 2668.85 -27.38 72.32 53.85 97.51 18 50 48 2068.8 -26.06 68.90

90.00 8 51 39 4637.5T 13.66 196.90 47.61 64.96 10 8 57 4037.6 10.18 189.96

100.00 19 32 59 2389.33 -28.73 51.54 53.63 98.64 20 12 48 1789.3 -27.24 43.06

100.00 10 7 40 4392.32 14.89 178.26 47.01 63.78 11 20 52 3792.3 11.25 171.37

110.00 20 53 18 2137.97 -32.32 31.71 52.88 101.79 21 28 56 1558.0 -30.36 25.04

110.00 11 3 50 4218.44 18.12 163.14 45.23 80.51 12 14 6 3616.4 14.05 156.39

DIFFERENTIAL C_RRECTIONS M|O-COUR_M[ (XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8621 TRA-2.2166 TC3 .8701BAU .3748 $GT 2832.2 SGR 494.5 SG3 221.8 ST 1107.9 SR 458.3 SS 532.2

RDE -.4505 flRA -.1758 RC3 -.0594 FAU .06601 RRT -.0389 RRF .0230 RTF -.8639 CRT -.7079 CRS -.5356 CST .9736

FOE -.3754 FRA 1.5006 FC3-1.7775 8SP 8881 SGB 2678.2 fl23 .0118 RI3 .8639 LSA 1266.0 MSA 342.2 SSA 30.9

80E .9727 8RA 2.2236 BC3 .8721FSP 612 SG1 2632.2 862 494.1 THA 179.57 EL1 1158.3 EL2 309.6 ALF 162.37

TO MARS

1.5963 vl 50.141

328.70 V2 22.451

256.06 CLp 175.14

LAUNCN DATE NOV 19 196A FLIGHT TIN( 164.00 ARRIVAL DATE MAY 2 1965

NELI_ENTRIC C(_IC 01STANCE 428.070 EARTH TO MAR S

RL |47.92 LAL .00 LOL 36.70 VL 35.055 GAL -4.86 AZL 88.41HCA 135.85 SMA 234.18 ECC .37708 INC 1.5887 V_ 30.141

RP 244.11 LAP 1.11 LOP 192.57 VP 22.817 GAp 22.03 AZP 91.14 TAL 342.16 TAp 118.01 RCA 145.88 APO 322.48 V2 22.475

RC 133.$50 ;L 10.08 GP .72 ZAL 118.20 ZAp 172.61ET$ 173.08 2AE 154.37 ETE 359.52 ZAC 89.54 ETC 256.05 CLP 172.64

PLANET(_ENTRIC CC_41C

C3 $0.$98 VML 5.5310LA 11.06 RAL 179.83 RAD 6568.2 VEL 12.327 pTH 2.22 VHP 10.006 DpA -.23 RAp 185.59 ECC 1.5035

IHJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

52.60 97.48 18 45 34 2069.7 -26.07 63.96

46.32 64,58 10 9 52 4011.8 9.39 188.48

52.38 98.63 20 7 48 1789.4 -27.24 43.07

45.71 63.58 11 21 35 3767.3 10.45 169.94

51.63 101.85 21 24 25 1536.5 -30.33 22.93

43.93 60.06 12 14 20 3593.0 13.22 155.O9

ORS|T DETERMINATION ACCURACY

ST 1113.6 SR 481.9 SS 536.6

CRT -.7036 CRS -.5234 CST .9717

LSA 1270.6 MSA 342.0 SSA 31.2

EL1 1161.7 EL2 307.8 ALF 162.82

LNCH AZMTH LNCH TIME L-I T|NE INJ LAT INJ LONG

90.00 18 1 4 2669.71 -27.39 72.38

90.00 9 33 l 4611.79 12.92 195.38

100.00 19 27 58 2389.43 -26.73 51.55

100.00 10 8 48 4367.29 14.13 176.79

110.00 20 48 49 2136.46 -32.30 31.59

110.00 11 4 27 4193.03 17.33 161.79

DIFFERENTIAL C(_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8413 TRA-2.1873 TC3 .9442 8AU .3870 SGT 2679.7 SGR 487.4 SG3 232.9

ROE -.4532 RRA -.1689 RC3 -.0607 FAU .06798 RRT -.0379 RRF .0215 RTF -.8686

FOE -.3711FRA 1.5255 FC3-1.9237 8SP 9036 SG,8 2723.6 R23 .0126 R13 .8686

BOE .9462 BRA 2.1938 BC3 .946| FSP 647 8G1 2679.7 $62 487.1 THA 179.59

LAUNCH OATE MOV 19 1964 FLIGHT TIM( 166.00 ARRIVAL DATE MAY 4 1963

HELIOCENTRIC CONIC 0ISTANCE 430.434 EARTH TO MARS

RL 147.82 LAL .00 LOL 56.70 VL 34.956 GAL -4.68 AZL 88.42 HCA 136.76 SMA 231.34 ECC .36895 [NC 1.5807 vl 30.141

91.15 TAL 342.53 TAP 119.29 RCA 145.98 APO 316.69

173.23 ZAE 154.25 ETE 359.73 ZAC 89.65 ETC 256.03

MID-COURSE EXECUTION ACCURACY

SGT 2726.3 8GR 480.2 803 244,T

RRT *.0365 RRF .0_95 RTF -.8731

SG8 2768.4 R23 .0134 R13 .8731

SG1 2726.5 SG2 479.8 THA 179.62

V2 22.498

CLP 172.14

12.268 PTH 2.21VHP 9.779 DpA -.37 RAp 185.98 ECC 1.4795

[HI RT ASC IHJ AZMTH %NJ TIME PO CST T%M INJ 2 LAT |NJ 2 LONG

51.35 97.45 18 40 12 2071.1 -26.09 64.06

45.04 64.23 10 10 48 3986.0 8.59 187.00

51.14 98.61 20 2 39 1790.0 -27.25 43.11

44.43 63.01 11 22 17 3742.3 9.64 168.$2

50.39 101,90 21 19 47 1535.4 -50.51 22.85

42.64 59.84 12 14 32 3569.6 12.37 153.80

ORBIT DETERMINATION ACCURACY

ST 1117.9 SR 445.0 SS 540.6

CRT -.6989 CRS -.5101CST .9696

LSA 1273.6 MSA 341.9 SSA 31.5

EL1 1163.7 EL2 305.8 ALF 168.26

RP 243.87 LAp 1.08 LOP 193.48 VP 22.667 GAP 21.44 AZP

RC 185._19 GL 10.26 GP .75 ZAL 117.57 ZAp 172.10 ETS

PLANETOCENTRIC CONIC

CS 29.186 VHL 5.398 DLA 11.48 RAL 179.32 RAD 6568.2 VEL

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 17 55 41 2671.0T -27.40 72.48

90.00 8 54 22 4583.97 12.16 193.86

100.00 19 22 49 2390.02 -28.74 51.59

190.00 10 9 55 4342.25 13.38 175.33

110.00 20 44 12 2135.39 -32.29 31.51

110.00 11 5 2 4169.65 18.53 160.44

DIFFERENTIAL CORRECTIONS

TOE .8198 TRA-2.1570 TC3 1.0222 BAU .3989

ROE -.4163 RRA -.1621 RC3 -.0618 FAU .07004

FDE -.3660 FRA 1.5506 FC3-2.0810 BSP 9211

BOE .9195 8RA 2.1631 8C3 1.0241 FSP 684
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JPL TM 33-;00 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 19 1964 FLIGHT TIME 168.00 ARRIVAL DATE MAY 6 1965

HELIOCENTRIC CONIC DISTANCE 432.897 EARTH TO MARS

RL 147.82 LAL .00 LOL 56.70 VL 34.861 GAL -4.51AZL 88.43 HCA 137.68 SMA 228.68 ECC .36117 INC 1.5725 V1 30.141

RP 243.63 LAP 1.06 LOP 194.39 VP 22.565 GAP 20.85 AZP 91.16 TAL 342.91 TAp 120.59 RCA 146.09 APO 311.28 V2 22.522

RC 137.915 GL 10.45 GP .78 ZAL 116.92 ZAP 171.59 ETS 173.]6 ZAE 154.19 ETE 359.94 ZAC 89.77 ETC 256.01CLP 171.63

PLANETOCENTRIC CONIC

C5 27.771 VHL 5.270 OLA 11.90 RAL 178.80 RAD 6568.1VEL 12.21] pTH 2.19 VHp 9.558 DpA -.52 RAp 186.35 ECC 1.4570

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

90.00 17 50 8 2672.95 -27.42 72.61 50.10 97.]6 18 34 41 2072.9 -26.12 64.19

90.00 8 55 44 4560.14 11.39 192.35 45.77 63.90 10 11 44 5960.1 7.79 185.53

lO0.O0 19 17 32 2391.08 -28.75 51.67 49.89 98.57 19 57 23 1791.1 -27.26 43.18

100.00 10 11 2 4317.23 IZ.58 173.88 43.15 62.68 11 22 59 3717.2 8.82 167.11

110.00 20 59 27 2134.74 -32.28 ]1.48 49.15 101.92 21 15 2 1534.7 -30.30 22.81

110.00 11 5 38 4146.3] 15.72 159.12 41.35 59.25 12 14 42 3546.3 11.55 152.53

D|FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

TDE .7984 TRA-2.1261TC3 1.1055 BAU .4110 SGT 2773.3 $GR 472.7 SG3 257.0 ST 1121.1SR 438.0 SS 543.9

RDE -.4000 RRA -.1557 RC3 -.0627 FAU .07221 RRT -.0350 RRF .0171RTF -.8775 CRT -.6940 CRS -.4957 CST .9671

FOE -.3598 FRA 1.5753 FC3-2.2511BSP 9383 SGB 2813.3 R23 .0145 RI] .8775 LSA 1275.5 NSA 341.8 SSA 31.8

ROE .8930 BRA 2.1518 8C3 1.1070 FSP 724 $61 2773.3 SG2 472.4 THA !79.65 ELI 1164.8 EL2 303.5 ALF 163.69

LAUANCH DATE NOV 19 1964 FL! GHT TII4E 170.00 ARRIVAL DATE MAY 8 1965

HELIOCENTRIC CONIC

RL 147.82 LAL .00

RP 245.38 LAp 1.03

RC 140.134 GL 10.59

PLANETOCENTRIC CONIC

C3 26.490 VHL 5.147

LNCH AZMTH LNCH TIME

90.00 17 a4 26

90.00 8 57 6

100.00 19 12 5

100.00 10 12 8

110.00 20 34 34

110.00 11 6 8

OIFFERENTIAL CORRECTIONS

TOE .7864 TRA-2.0849 TC3 1.2065 BAU .4279

ROE -.3844 RRA -.1497 RC3 -.0836 FAU .07435

FOE -.3501FRA 1.8026 FC3-2.4298 BSP 9304

BOE .8754 BRA 2.0903 BC3 1.2082 FSP 771

DISTANCE 485.449 EARTH TO MARS

LOt- 56.70 VL 54.769 GAL -4.34 AZL 88.44 HCA 138.59 SMA 226.20 ECC .55372 INC 1.5639 V1 30.141

LOP 195.30 VP 22.448 GAP 20.27 AZP 91.17 TAt. 343.30 TAp 121.89 RCA 146.19 Apo 306.22 V2 22.547

GP .81 ZAL 116.25 ZAp 171.07 ETS 173.48 ZAE 154.17 ETE .16 ZAC 89.89 ETC 258.00 CLP 171.11

OLA 12.32 RAL 178.25 RAD 6568.1 VEL 12.160 PTH 2.18 VHp 9.341 DpA -.65 RAp 186.73 ECC 1.4360

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2675.31 -27.44 72.78 48.86 97.28 18 29 2 2075.3 -26.15 84.35

4534.29 10.61 190.88 42.50 63.59 10 12 40 3934.3 6.98 184.06

2392.63 -28.78 51.78 48.65 98.52 19 51 58 1792.6 -27.29 43.29

4292.21 11.80 172.44 41.88 62.33 11 25 40 3692.2 8.00 165.71

2134.52 -32.27 31.45 47.91 101.93 21 10 9 1534.5 -50.29 22.79

4123.08 14.91 157.81 40.08 58.88 12 14 51 3523.1 10.67 151.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2820.0 $GR 465.3 SG3 269.7 ST 1129,5 SR 431.0 SS 546.0

RRT -.0888 RRF .0131 RTF -.8845 CRT -.6948 CRS -.4764 CST .9612

2858.2 R23 .0220 RI3 .8845 LSA 1281.1 NSA 342.5 SSA ]1.6

SGI 2820.I 962 465.D THA 179.62 ELI 1171.4 EL2 298.9 ALF 164.09

LAUNCH DATE NOV 19 1964 FLIGHT TIME 172.00 ARRIVAL DATE NAY 10 1965

HELIOCENTRIC CON IC

RL 147.82 LAL .00

RP 243.12 LAP 1.01

RC 142.373 GL 10.76

PLANETOCENTRIC CONIC

C3 25.292 VHL 5.029

LNCH AZMTH LNCH TIME

90.00 17 ]8 37

80.00 8 58 27

100.00 19 8 52

1OO.OO 10 13 13

110.00 20 29 36

110.00 11 6 39

DIFFERENTIAL CORRECTIONS

TOE .7580 TRA-2.0592 TC3 1.2888 8AU .4382

RDE -.3690 RRA -.1437 RC3 -.OGS8 FAU .07681

FOE -.3434 FRA 1.8257 FC3-2.8291 8SP 9622

80E .8431 8RA 2.0642 8C3 1.2902 FSP 812

DISTANCE 438.084 EARTH TO MARS

LOL 56.70 VL ]4.682 GAL -4.18 AZL 88.44 HCA 119.51 SNA 223.89 ECC .54659 INC 1.5550 vl 30.141

LOP 198.22 VP 22.3]8 GAp 19.69 AZP 91.18 TAL 343.69 TAp 125,19 RCA 146.29 ApO 301.48 v2 22.572

GP .85 ZAL 115.57 Zkp 170.55 ETS 173.55 ZAE 154.19 ETE .37 ZAC 90.01ETC 255.98 CLP 170.58

OLA 12.74 RAL 177.70 RAO 6568.0 VEL 12.111 pTH 2.17 VHp 9.110 DpA -.79 RAp 187.10 ECC 1.4162

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2878.15 -27.46 72.99 47.61 97.18 18 23 16 2078.2 -28.19 64.55

4508.55 9.83 189.37 41.25 63.31 10 13 56 3908.5 8.17 182.60

2394.61 -28.78 51.93 47.41 98.44 19 46 27 1794._ -27.31 43.43

4267.32 11.01 171.01 40.63 62.03 11 24 21 3667.3 7.18 164.32

2134.70 -]2.28 31.46 46.68 101.92 21 ] 11 1514.7 -30.30 22.81

4099.99 14.09 156.52 39.82 58.53 12 14 59 3500.0 9.82 150.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2865.4 8GR 457.2 SG3 283.3 ST 1126.1 8R 423.5 $S 548.7

RRT -.0324 RRF .0102 RTF -.8868 CRT -.6854 CRS -.4615 CST .9601

SG8 2901.7 R23 .0193 R13 .8868 LSA 1276.8 MSA 342.4 SSA 32.2

SGl 2885.4 802 457.0 THA 179.70 EL1 1165.6 EL2 297.9 ALF 164.51

LAUNCH DATE NOV 19 1964 FLIGHT TIME 174,00 ARRIVAL DATE NAY 12 1985

HELIOCENTRIC CONIC DISTANCE 440.795 EARTH TO MARS

RL 147.82 LAL .DO LOL 56.70 VL 34.598 GAL -4,02 A ZI. 88.43 HCA 140.43 SNA 221.71 ECC .]3976 INC 1.5458 vl ]0.141

MID-COURSE ExECuTION ACCURACY

SGT Z910.E SGR 449.0 SG3 297.5

RRT -.0273 RRF .0083 RTF -,8900

SG8 2945.1 R23 .0188 R13 .8899

SGl 2910.7 SG2 448.9 THA 179.75

344.08 TAp 124.]1 RCA 146.39 APO 297.04 V2 22.598

114.25 ETE .59 ZAC 90.12 ETC 255.97 CLP 170.05

2.16 VHp 8.924 DpA -.91 RAP 187.46 ECC 1.3977

INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

97.08 18 17 22 2081.5 -26.23 64.79

63.05 10 14 ]1 3882.9 5.35 181.16

98.35 19 40 49 1797.0 -27.35 4].80

61.75 11 25 0 3642.5 6.36 162.94

101.90 21 O 6 1515.] -30.31 22.85

58.21 12 15 5 3477.1 8.97 148.78

ORBIT DETERMINATION ACCURACY

ST 1123.2 SR 415.8 SS 550.7

CRT -.677] CR8 -.4441 CST .9576

LSA 1272.5 NSA ]42.6 SSA 32.6

ELI 1160.5 EL2 296.1 ALF 164.92

RP 242.87 LAP .98 LOP 197.14 Vp 22.233 GAP 19.12 AZP 91.19 TAL

RC 144.829 GL 10.92 GP .88 ZAL 114.88 ZAP 170.01 ETS 173.62 ZAE

PLANETOCENTRIC CONIC

CS 24.168 VHL 4.916 DLA 13.16 RAL 177.12 RAO 6568.0 VEL 12.084 PTH

LNCH AZMTH LNCH TIME L-X TIME INJ LAT INJ LONg INJ RT ASC

90.00 17 32 40 2681.47 -27.49 73.23 46.37

go.o0 8 59 48 4482.87 9.04 187.90 40.00

100.00 19 0 52 2597.05 -28.81 32.10 48.17

1OO.OO 10 14 18 4242.52 10.21 169.60 39.38

110.00 20 24 31 2135.29 -32.28 51.51 45.45

110.00 11 7 8 4077.0] 13.27 155.24 37.§7

OIFFERENTIAL CORRECTIONS

TOE .7324 TRA-2.0]01TC3 1.5793 8AU .4461

ROE -.]542 RRA -.1381RC5 -.0637 FAU .07954

FOE -.5548 FRA 1.6496 FC5-2.8420 BSP 9816

BDE .8135 BRA 2.0347 8C3 1.3808 FSP 856
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

L_UNCH DATE NOV 19 1964

HELIOCENTRIC CONIC

RL 147.82 LAL .00

RP 242.60 LAP .98

RC 146.900 GL 11.07

PLANETOCENTRIC CONIC

C3 23.114 VHL 4,806

LNCH AZNTH LNCN TIRE

90.00 17 26 35

90.00 9 1 8

100.00 18 55 4

100.00 10 15 21

110.00 20 19 20

110.00 11 7 55

FLIGHT TIME 176.00 ARRIVAL OATE NAY 14 1965

DISTANCE 443.577

LOL 56.70 VL 34.518 GAL -5.86 AZL 88.46 HCA 141.55

LOP 198.06 vP 22.135 GAP 16.55 AZP 91.20 TAL 344,48

GP .92 ZAL 114.16 ZAp 169.47 ETS 1•3.67 ZAE 154.35

DLA 13.58 RAL 17tS.52 RAD 6567.9 VEL 12.021 pTH 2.15

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2685.25 -27.52 •3.50 45.14 96.93

445•.30 8.25 186.43 38.•7 62.81

2399.92 -28.85 52,31 44.94 98.25

4217.86 9.41 168.21 38.14 61.50

2136.26 -32.30 31.56 44.23 101.86

4054.28 12.45 153.99 36.34 5•.91

EARTH TO MARS

SMA 219.68 ECC .55322 INC !.5562 vl 30.141

TAp 125.83 RCA 146.48 APO 292.88 v2 22.624

ETE .82 ZAC 90.24 ETC 255.96 CLP 169.51

vHp 8.722 OpA -1.04 RAp 187.82 ECC 1.3804

]NJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

18 11 21 2085.3 -26.26 65.05

10 15 26 385•.5 4.54 179.72

19 35 4 1799.9 -27.39 43.81

11 25 39 361•.9 5.54 161.57

20 54 56 1536.5 -30.33 22.92

12 15 9 3454.3 8.12 147.57

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .7084 TRA-1.9982 TC3 1.4766 8AU .4567 SGT 2954.7 8GR 440.7 SG3 312.4 ST 1120.2 SR 408.0 SS 552.0

RDE -.3399 RRA -.152• RC3 -.0632 FAU .0819• RflT -.022• RRF .0015 RTF -.8934 CRT -.6699 CRS -.4246 CST .9542

FOE -.3248 FRA 1.6755 FC3-3.0699 8SP 10043 SGIB 2987.4 R23 .0193 R13 .8934 LSA 126•.8 MSA 342.9 SSA 33.0

BDE .7857 8RA 2.0026 8CS 1.4779 FSP 904 SGI 2954.• 862 440.6 THA 179.80 EL1 1155.4 EL2 293.6 ALF 165.32

LAUNCH DATE NOV 19 1964 FLIGHT TIME 1•8.00 ARRIVAL DATE MAY 16 1965

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 17 20 24 2689.4• -2q.56

90.00 9 2 27 4431.8• •.45

100.00 18 49 9 2403.20 -28.87

100.00 10 16 22 4193.37 8.62

110.00 20 14 2 213•.61 -32.32

110.00 11 • 59 4031.•3 11.63

DIFFERENTIAL C._RRECTION9

TOE .6844 TRA-1.9859 TC3 1.5••9 BAU .4671

ROE -.3260 RRA -.1277 RCS -.0623 FAU .08472

FOE -.3134 FRA 1.6973 FC3-3.3147 8SP 10223

BDE .7581 BRA 1.9700 BC5 1.5791 FSP 955

HELIOCENTRIC CONIC DISTANCE 446.424 EARTH TO MARS

RL 147.82 LAL .DO LOL 56.70 VL 34.441GAL -3,•1 AZL 88.47 HCA 142.27 $14A 217.•6 (CC .32696 INC 1.5261 V1 30.141

RP 242.34 LAp .93 LOP 198.98 VP 22.042 GAP 17.99 AZP 91.21TAL 344.89 TAp 127.15 RCA 146.56 APO 288.96 V2 22.651

RC 149.184 GL 11.22 GP .96 ZAL 113.44 ZAP 168.91 ET8 173.•1 ZAE 154.49 ET( 1.05 ZAC 90.36 ETC 255.94 CLP 168.95

PLANETOCENTRIC CONIC

C3 22.127 VHL 4.704 DLA 14.01RAL 175.91RAO 858•.9 VI[L 11.979 PTH 2.14 VHP 8.526 DpA -1.15 RAp 188.17 (CC 1.3642

|NJ LONG ]NJ RT ASC INJ AZMTH XNJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

73.80 43.91 96.78 18 5 13 2089.5 -26.33 65.35

184.99 37.55 62.60 10 16 19 3831.9 3.72 178.29

52.55 43.•1 98.12 19 29 13 1803.2 -27.44 44.04

166.83 36.92 61.2• 11 26 16 3593.4 4.•1 160.21

31.68 43.01 101.80 20 49 40 1537.6 -30.35 23.01

152.76 35.11 57.63 12 15 11 3431.7 •.28 146.37

M|D-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2998.2 8_ 432.2 SG3 328.0 ST 1115.8 SR 400.0 SS 552.7

RRT -.0174 RRF -.0044 RTF -.8967 CRT -.6621CRS -.4031CST .9503

SGB 3029.2 R23 .0203 R13 .8967 LSA 1261.5 MSA 343.6 SSA 33.3

961 2998.2 SG2 432.1THA 1•9.85 EL1 1149.0 EL2 291.1ALF 165.71

k_UNCH DATE NOV 19 1964 FLIGHT TIME 180.00 ARRIVAL DATE MAY 18 1965

HELIOCENTRIC CONIC 0I$TANCE 449.353 EARTH TO MARS

RL 147.82 LAL .0O LOL 56.70 VL 34.367 GAL -3.56 AZL 88.48 HCA 143.19 SMA 215.96 ECC .32097 INC 1.5157 vl 30.141

RF 242.06 LAP .91 LOP 199.90 VP 21.955 GAp 17.43 AZP 91.21 TAL 345.29 TAp 128.49 RCA 146.65 Apo 285.28 V2 22.678

RC 151.478 GL 11.36 GP 1.00 ZAL 112.70 ZAp 168.35 ETS 173.74 ZAE 154.68 ETE 1.29 ZAC 90.48 ETC 255.93 CLP 166.39

PLANETOCENTRIC CONIC

C3 21.202 VHL 4.605 DLA 14.44 RAL 175.28 RAD 6567.9 VEL 11.941 pTH 2.12 VHp 8.333 DPA -|.27 RAp 188.52 ECC 1.3489

LNCH AZNTH LNCH T|ME L-| TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 17 14 5 2694.10 -27.59 74.14 42.68 96.62 17 58 59 2094.1 -26.39 65.68

90.00 9 3 45 4406.62 6.66 183.56 36.33 62.41 10 1• 11 3806.6 2.91 176.88

tOO.DO 18 43 9 2406.87 -28.90 52.82 42.49 97.99 19 23 16 1806.9 -27.49 44.30

tOO.DO 10 17 22 4169.08 7.82 165.4• 35.71 61.06 11 26 51 3569.1 3.90 158.87

110.00 20 6 40 2139.29 -32.54 31.80 41.•9 101.73 20 44 19 1539.3 -30.39 23.13

110.00 !1 8 20 4009.42 10.82 151.54 33.90 5•.37 12 15 10 3409,4 6.44 145.19

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .6607 TRA-1.9334 TC3 1.6835 BAU .47•5 SGT 3041.5 SGR 423.5 SG3 344.4 ST 1110.6 SR 391.9 SS 553.1

ROE -.3126 RRA -.1229 RC3 -.0609 FAU .08•60 RRT -.0113 RRF -.0113 RTF -.9000 CRT -.6559 CRS -.3797 CST .9456

FOE -.3008 FRA 1.7216 FC3-3.5770 8SP 10381 S_ 3070.9 R23 .0216 R13 .9000 LSA 1254.3 MSA 544.5 SSA 33.5

BDE .7309 BRA 1.9373 BC3 1.6846 FSP 1008 961 3041.5 862 423.5 THA 1•9.91 EL1 1141.9 EL2 288.4 ALF 166.10

LAUNCH DATE NOV 19 1964 FLIGHT TIM( 182.00 ARRIVAL DATE MAY 20 1965

HELIOCENTRIC C_IC

RL 147.62 LAL .DO

RP 241.79 LAP .8R

RC 153.781GL 11.50

PLANETOCENTRIC CONIC

C3 20.334 VHL 4.509

LNCH AZMTH LNCH TIME

go.o0 17 • 40

90.00 9 5 1

100.00 18 37 5

100.00 10 16 20

110.00 20 3 12

110.00 11 8 39

DIFFERENTIAL CORRECTIONS

TOE .6368 TRA-1.8995

ROE -.2997 RRA -.1183

FOE -.2869 FRA 1.7452

BOE .7038 8RA 1.9032

DISTANCE 452.298 EARTH TO MARS

LOL 56.70 VL 34.296 GAL -3.41 AZL 88.50 HCA 144.12 ,_I4A 214.27 ECC .31523 INC 1.5047 vl 30.141

LOP 200.83 VP 21.872 GAP 16.88 AZP 91.22 TkL 545.70 TAp 129.82 RCA 146.73 APO 281.81 V2 22.706

GP 1.05 ZAL 111.95 ZAP 167.77 ET$ 173.76 ZAE 154.89 ETE 1.54 ZAC 90.60 ETC 255.92 CLP 167.82

OLA 14.86 RAL 174.64 RAO 6567.8 VEL 11.904 PTH 2.12 VHP 8.145 OpA -1.37 RAP 188.86 ECC 1.3347

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2699.11 -27.63 74.50 41.45 96.44 17 52 40 2099.1 -26.45 66.03

4381.59 5.87 182.14 35.13 62.25 10 18 2 3781.6 2.11 175.48

2410.90 -28.94 53.11 41.27 97.84 19 17 13 1810.9 -27.55 44.58

4145.03 7.02 164.12 34.50 60.87 11 27 25 3545.0 3.09 157.55

2141.30 -32.37 31.95 40.58 101.65 20 38 54 1541.3 -30.42 23.28

3987.40 10.01 150.35 32.69 57.14 12 15 6 3387.4 5.61 144.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.7935 BAU .4878 SGT 3083.2 SGR 414.• SG3 361.5 ST 1105.7 9R 383.6 SS 553.0

RC3 -.0588 FAU .09062 RRT -.0043 RRF -.0193 RTF -.9033 CRT -.6453 CR$ -.3544 CST .9404

FC3-3.8383 8SP 10545 $68 3111.0 R23 .0232 R13 .9033 LSA 1245.3 HSA 345.6 SSA 33.7

8C3 1.7944 FSP 1065 SG1 3083.2 862 414.7 THA 1•9.97 EL1 1133.1 EL2 285.5 ALF 166.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 19 1964 FLIGHT TIM( 184.00 ARRIVAL DATE HAY 22 1965

HELIOCEHTR|C C(_4|C

RL 147.62 LAL .00

RP 241.51 LAp .86

RC 136.092 GL 11.63

PLANET(_ENTRIC C(_qlC

C3 19.S21VHL 4.418

LNCH AZMTH LNCH TIME

90.00 17 1 10

90.00 9 6 14

100.00 18 30 51

100.00 10 19 15

110.00 19 37 40

110.00 11 8 54

DIFFERENTIAL CORRECTIONS

TOE .6230 TRA-1.SSS4 TC3 1.9282 BAU .5034

ROE -.2874 RRA -.1143 RE3 -.0569 FAU .09377

FOE -.2708 FRA 1.7692 FC3-4.1988 OSP 10456

BDE .6860 BRA 1.8589 0C3 1.9290 FSP l!26

DISTANCE 455.316 EARTH TO MARS

LOt. 56.70 VL 34.228 GAL -3.27 AZL 68.51 HCA 145.05 SMA 212.67 ECC .30974 [NC 1.4932 Vl 30.141

LOP 201.76 VP 21.795 GAP 16.32 AZP 91.22 TAL 346.12 TAp 131.16 RCA 146.80 APO 278.55 V2 22.734

GP 1.09 ZAL 111.18 ZAP 167.19 ETS 173.77 ZAE 155.18 ETE 1.80 ZAC 90.73 ETC 255.91 CLP 167.23

DLA 15.28 RAL 173.98 RAD 6587.8 VEL 11.870 PTH 2.11 VHp 7.961 DpA -1.47 RAp 189.19 ECC 1.3213

L-| TIME INJ LAT INJ LONG |MJ RT ASC INJ AZ14TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2704.49 -27.67 74.89 40.23 98.25 17 46 14 2104.5 -26.52 66.41

4356.76 5.08 160.75 33.94 62.10 10 18 51 3796.8 1.31 174.10

2415.28 -28.98 53.43 40.05 97.67 19 11 6 1815.3 -27.61 44.89

4121.23 6.23 162.80 33.31 60.71 11 27 56 3521.2 2.28 156.24

2143.6'1 -32.40 32.13 39.39 101.5§ 20 33 24 1543.6 -30.47 23.44

3965.66 9.20 149.19 31.50 56.93 12 15 O 3365.7 4.76 142.66

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3126.8 SGR 409.2 SG3 379.4 ST 1102.3 SR 375.5 SS 552.3

flRT -.0024 RRF -.0266 RTF -.9087 CRT -.6442 CRS -.3256 CST .9302

SG8 3153.1 R23 .0308 R13 .9087 LSA 1240.4 M6A 348.4 SSA 33.3

SG1 3126.8 SG2 406.2 THA 179.98 EL1 1130.4 EL2 280.1 ALF 166.80

LAU_NCH DATE NOV 19 1964 FLIGHT T%RE 186.00 ARRIVAL DATE MAY 24 1968

HELIOCENTRIC CONIC DISTANCE 458.382 EARTH TO MARS

RL 147.82 LAL .DO LOt. 56.70 VL 34.163 GAL -3.13 AZL 88.52 HCA 145.98 SMA 211.17 ECC .30449 INC 1.4811 vl 30.141

RP 241.22 LAP .83 LOP 202.69 VP 21.723 GAP 15.78 AZP 91.23 TAL 346.53 TAp 132.51 RCA 146.87 AI_ 275.47 V2 22.762

RC 158.408 GL 11.75 GP 1.15 ZAL 110.41 ZAP 166.59 ET9 173.77 ZAE 155.44 ETE 2.07 ZAC 90.85 ETC 255.90 CLP 166.64

PLANETOCENTRIC CONZC

C3 18.760 VHL 4.331 DLA 15.70 RAL 173.30 RAO 8567.8 VEL 11.838 PTH 2.10 VHp 7.782 DpA -1.56 RAp 189.52 ECC 1.3087

LNCH AZMTH LNCM TIM( L-I TIME INJ LAT |NJ LON; IHJ RT ASC |NJ AZIATH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 16 34 36 2710.14 -27.72 75.29 39.02 96.05 17 39 46 2110.1 -26.59 66.81

90.00 9 7 25 4332.39 4.30 179.38 32.76 61.98 10 19 38 3732.4 .52 172.74

100.00 18 24 36 2419.89 -29.02 53.77 38.84 97.50 19 4 56 181g.9 -27.68 45.22

100.00 10 20 6 4097.84 5.45 161.50 32.13 60.56 11 28 24 3497.8 1.49 154.95

110.00 19 52 6 2149.15 -32.43 32.32 38.18 101.44 20 27 §2 1546.1 -30.52 23.62

110.00 11 9 6 3944.39 8.41 148.05 30.32 56.74 12 14 50 5344.4 3.97 141.76

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .5902 TRA-1.8308 TC3 2.0289 BAU .5085 SGT 3165.6 Srdl 396.T SG3 398.4 ST 1087.2 SR 366.7 SS 551.9

ROE -.2751RRA -.1101 RE3 -.0527 FAU .09717 flRT .0130RRF -.0393 RTF -.9096 CRT -.6269 CRS -.2985 CST .9278

FOE -.2560 FRA 1.7917 FC3-4.4842 BSP 10833 SGB 3190.4 R23 -.0273 R13 -.9096 LSA 1224.1MSA 348.6 SSk 34.1

BOE .6512 9RA 1.8342 0C3 2.0275 FSAP 1187 SG1 3165.8 SG2 396.7 THA .09 ELI 1112.9 EL2 279.1ALF 167.24

LAUNCH DATE 140¥ 19 1964 FL|GHT T|RE IBB.O0 ARRIVAL DATE MAY 26 1965

HELIOCENIR|C CONIC

RL 147.82 LAL .00

RP 240.63 LAp .80

RC 160.729 GL 11.85

PLANETOCEHTRIC CONIC

C3 18.04S VNL 4.248

LNCN AZMTN LNCM TIME

90.00 16 47 58

90.00 9 8 33

100.00 18 18 17

100.00 10 20 34

110.00 19 46 27

110.00 11 9 14

DIFFERENTIAL CORRECTIONS

TOE .$866 TRA-I.TR3T TC3 2.1521 BAU .5193

ROE -.2635 RRA -.1064 RC3 -.0494 FAU .10068

FOE -.2382 FRA 1.6143 FC3-4.8302 B_P 10914

BOE .62G7 9RA 1.7969 BE3 2.1526 FSP 1252

DISTANCE 461.495

LOt. 58.70 VL 34.101 GAL -3.00 AZL 88.53 HCA

LOP 203.62 VP 21.65S GAP 19.24 A ZP 91.23 TAL

GP 1.20 ZAL 109.63 ZAP 165.98 ETS 173.76 ZAE

EARTH TO MARS

146.91SMA 209.75 ECC .29946 INC 1.4683 vl 30.141

346.94 TAp 133.85 RCA 146.94 APO 272.57 V2 22.791

15S.77 ETE 2.36 ZAC 90.98 ETC 255.89 CLP 166.03

OLA 16.11RAL 172.61RAO 8567.7 VEL 11.808 PTH 2.09 VHp 7.608 OpA -1.65 RAp 189.84 ECC 1.2970

L-I TIN( ;NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2716.07 -27.76 75.72 37.81 95.84 17 33 14 2116.1 -26.66 67.23

4309.24 3.53 178.02 31.59 61.89 10 20 21 3708.2 -.26 171.39

2424.78 -29.06 54.13 37.64 97.32 18 58 42 1824.8 -27.75 45.57

4074.77 4.68 160.22 30.96 60.44 11 28 49 3474.8 .71 153.69

2148.91 -32.47 32.52 36.99 101.32 20 22 16 1548.9 -30.57 23.82

3923.40 7.62 146.93 29.14 56.58 12 14 37 3323.4 3.17 140.67

MID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG.T 3203.1SGR 387.7 SG3 418.2 ST 1077.9 SR 358.2 SS 550.7

RRT .0228 RRF -.0519 RTF -.9129 CRT -.6184 CRS -.2668 CST .9193

SG8 3228.3 R23 -.0308 R13 -.9129 LSA 1212.1MSA 350.9 SSA 34.0

SG1 3203.1 962 387.3 THA .16 ELI 1102.0 EL2 275.3 ALF 167.60

LAUNCH DATE NOV 19 1964 FLIGHT TIM( 190.00 ARRIVAL DATE MAY 28 1965

HELIOCENTRIC C_NIC DISTANCE 464.651 EARTH TO MARS

RL 147.82 LAL .00 L(X. 56.70 VL 34.042 GAL -2.67 AZt. 88.54 I'K:A 147.85 SMA 208.42 ECC .2946§ [NC 1.4549 vl 30.141

RP 240.64 LAP .77 LOP 204,56 V1P 21.593 GAP 14.71AZP 91.23 TAL 347.36 TAp 135.20 RCA 147.01APO 269.83 V2 22.821

RC 163.052 GL 11.95 GP 1.26 ZAL 108.83 ZAP 165.38 ETS 173.74 ZAE 156.13 ETE 2.67 ZAC 91.10 ETC 255.89 CLP 165.41

PLAN[TOCENTRIC CONIC

C3 17.376 VtAL 4.168 OLA IG.52 RAL 171.91RAD 6367.7 VEL 11.780 PTH 2.08 VHP 7.435 DpA -1.73 RAp 190.15 ECC 1.2860

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 41 17 2722.20 -27.80 76.17 39.60 95.62 17 26 39 2122.2 -26.73 67.66

90.00 9 9 37 4294.55 2.?T 176.70 30.43 61.81 10 21 1 3684.5 -1.03 170.07

100.00 18 11 57 2421).84 -29.11 54.50 39.44 97.13 18 52 26 1829.8 -27.81 45.93

100.00 10 21 38 4052.14 3.92 156.98 29.80 60.34 11 29 10 3452.1 -.06 152.45

110.00 19 40 48 2151.84 -32.51 32.74 35.80 101.20 20 16 39 1551.8 -30.62 24.03

110.00 11 9 17 3902.90 6.85 145.84 27.98 56.43 12 14 19 3302.9 2.39 139.60

DIFFERENTIAL CCIqRECTION$ HID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5413 TRA-I.7921 TC3 2.2671 BAU .3267 SGT 3241.6 _R 378.3 SG3 439.0 ST 1063.6 BE 349.3 SS 549.5

ROE -.2521 RRA -.1029 RE3 -.0430 FAU .10435 RRT .0303 flRF -.0668 RTF -.9150 CRT -.6039 CRS -.2329 CST .9126

FOE -.2192 FR4 1.8399 FC3-5.1992 BSP 11125 _ 3263,5 R23 -.0314 R13 -.9150 LSA 1195.7 HSA 352.7 $SA 34.3

BD( .$971 BRA 1.7651 BC3 2.2675 FSP 1321 SG1 3241.8 $62 378.0 THA .26 ELI 1083.7 EL2 272.8 ALF 163.01
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 19 1964

HELIOCENTRIC CONIC

RL 147.82 LAL .00

RP 240.34 LAP .75

RC 195.378 GL 12,04

PLANETOCENTRIC CONIC

C3 16.746 VNL 4.092

LNCH AZMTH LNCH TIME

90.00 16 34 33

90.00 9 10 36

100.00 18 5 33

100.00 10 22 17

110.00 19 35 5

110.00 11 9 14

FLIGHT TIM( 192.00 ARRIVAL DATE MAY 30 1965

DISTANCE 467.848 EARTH TO MARS

LOL 56.70 VL 33.984 GAL -2.74 AZL 88.56 HCA 148.78 ]HA 207.15 (CC .29004 INC 1.4407 vt 30.141

LOP 205.49 VP 21.534 GAP 14.18 AZP 91.23 TAL 347.78 TAp 136.$6 RCA 147.07 APO 267.24 V2 22.851

GP 1.32 ZAL 108.05 ZAP 164.72 ET] 173.71 ZAE 156.53 ETE 3.01 ZAC 91.23 ETC 255.88 ELF 164.78

DLA 16.91RAL 171.19 RAD 6567.7 VEL 11.753 PTH 2.07 VHp 7.267 OPA -1.80 RAp 190.45 ECC !.2756

L-1 TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2728.51 -27.84 76.62 35.40 95.40 17 20 2 2128.5 -26.80 68.11

4261.26 2.02 175.40 29.29 61.75 10 21 ]7 3661.3 -1.78 168.77

2435.07 -29.15 54.88 ]5.24 96.93 18 46 6 1935.1 -27.88 46.30

4029.94 3.17 157.75 29.64 60.26 11 29 27 3429.9 -.81 151.23

2154.92 -]2.55 32.98 ]4.61 101.07 20 11 O 1554.9 -30.68 24.26

3882.85 6.10 144.78 26.83 56.]0 12 13 57 3262.8 1.63 138.55

OIFFERENT1AL C_RRECTIONS

TDE .5281 TRA-1.7169 TC3 2.4159 BAU .5410

ROE -.2414 RRA -.0998 RC3 -.0371 FAU .1082]

FOE -.1997 FRA 1.858] FC3-5.5944 BSIP 11010

80E .5907 BRA 1.7198 BC] 2.4162 FSP 1392

LAUNCH DATE NOV 19 1964

HELIOCENTRIC CONIC

RL 147.82 LAL

RP 240.04 LAp

MID-COURSE EXECUTION ACCURACY

SGT 3281.6 SGR 369.4 SG3 460.8

RRT .0471 RRF -.0811RTF -.9196

SG8 3302.] R2] -.039] R13 -.9196

961 3281.6 SG2 ]69.0 THA .]1

ORBIT DETERMINATION ACCURACY

ST 1057.5 SR ]40.8 S] 548.3

CRT -.6019 CRS -.1978 CST .8985

LSA 1185.9 MSA 357.1 SSA 33.7

EL1 1078.5 EL2 266.8 ALF 168.30

FLIGHT TIlE _94.00 ARRIVAL DATE JUN 1 1965

DISTANCE 471.082

.00 LOt. 56.70 VL 33.930 GAL -2.62 AZL 88.57 HCA

.72 LOP 206.43 VP 21.480 GAP 13.66 AZP 91.23 TAL

EARTH TO MARS

149.72 SMA 205.96 ECC .28565 INC 1.4256 vl 30.141

348_19 TAP 137.91RCA 147.13 Apo 264.79 v2 22.881

RC 167.697 GL 12.11 GP

FLANI[TOCENTRIC CONIC

C3 16.161 VHL 4.020 DLA

1.39 ZAL 107.26 ZAP 18,4.08 ETS 173.68 ZAE 156.96 ETE ].36 ZAC 91.36 ETC 255.87 CLp 164.13

17.30 RAL 170.46 RAO 6567.6 VEL 11.728 PTH 2.07 VHP 7.103 DpA -1.86 RAp 190.75 ECC 1.2660

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

77.08 ]4.21 95.17 17 1] 26 2134.8 -26.87 68.56

174.13 28.15 61.71 10 22 8 36]8.6 -2.51 167.50

55.26 ]4.05 96.7] 18 ]9 52 1840.3 -27.95 46.68

156.57 27.51 60.20 11 29 ]9 3408.4 -1.55 150.05

33.21 ]].44 100.93 20 5 23 1558.0 -30.74 24.48

14].76 25.69 56.19 12 13 30 ]263.4 .88 137.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT ]]12.7 SGR 359.6 SG] 483.6 ST 1036.1 SR 331.6 SS 547.2

RRT .0728 RRF -.1037 RTF -.9199 CRT -.5779 CRS -.1593 CST .8941

SG8 ]]]2.2 R23 -.0366 R1] -.9199 LSA 1163.4 NSA 357.9 SSA 34.5

SG1 ]312.8 ]G2 358.8 THA .46 ELl 1054.9 EL2 265.8 ALF 166.80

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

90.00 16 27 51 27]4.85 -27.88

90.00 9 11 29 4238.59 1.28

100.00 17 59 11 2440.]2 -29.19

100.00 10 22 50 4008.]6 2.44

110.00 19 29 25 2158.0] -32.59

110.00 11 9 6 386].41 5.]6

DIFFERENTIAL CORRECTION8

TOE .4937 TRA-l.69Z9 TC] 2.5181 SAU .5457

ROE -.2307 RRA -.0987"RC3 -.0290 FAU .11227

FOE -.1781 FRA 1.8809 FC]-6.0144 B8P 11415

80E .5449 8RA 1.6957 BC] 2.5163 FSP 1471

LAUNCH OATE NOV 19 1994 FLIGHT TIME 196.00 ARRIVAL OATE JUN 3 1965

NELIOCENTRIC CONIC DISTANCE 474.552

RL 147.62 LAL .OO LOL 56.70 VL 33.877 GAL -2.50 AZL 88.59 HCA 150.67 SMA

RP 299.73 LAP .69 LOP 207.37 VP 21.431 GAP 15.14 AZP 91.23 TAL 348.60 TAp

RC 170.016 GL 12.17 64a 1.46 ZAL 106.46 ZAP 165.41ET9 175.63 ZAE 157.4] ETE

PLANETOCENTR IC CONIC

C3 15.609 VHL 5.951DLA 17.67 RAL 169.72 RAD 6567.6 VEL 11.704 pTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 16 21 9 2741.22 -27.92

90.00 9 12 16 4216.47 .57

100.00 17 52 49 2445.59 -29.23

100.00 10 23 17 ]987.]] 1.73

110.00 19 25 44 2161.17 -32.6]

110.00 11 9 52 3844.52 4.64

DIFFERENTIAL C_RRECTION$

TOE .4707 TRA-I.857G TC3 2.6441 8AU .5518

ROE -.2205 RRA -.0940 RC] -.0201 FAU .11652

FOE -.1558 FRA 1.9020 FC3-6.4824 BSP 11530

806 .5197 BRA 1.6603 6C3 2.6442 FSP 1550

EARTH TO MARS

204.83 ECC .26144 INC 1.4099 Vl 30.141

139.27 RCA 147.18 kpO 262.48 v2 22.912

].75 ZAC 91.50 ETC 255.86 CLP 163.48

LAUNCH DATE NOV 19 1964

2.06 VHp 6.942 DPA -1.91 RAp 191.03 ECC 1.2569

1NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.55 ]3.01 94.94 17 6 50 2141.2 -26.94 69.02

172.90 27.02 61.69 10 22 35 3616.5 -3.22 166.27

55.65 32.86 96.5] 18 33 35 1845.6 -26.02 47.06

155.41 26.37 60.15 11 29 44 3]87.3 -2.26 148.89

]3.45 32.26 100.80 19 59 45 1561.2 -30.80 24.71

142.76 24.56 56.10 12 12 56 ]244.5 .16 136.55

MID-COURSE EXECUTIOR ACCURACY OR61T DETERMINATION ACCURACY

]GT 3346.1SGR 350.6 SG] 507.5 ST 1021.1SR 322.6 SS 546.1

RRT .09]2 RRF -.1266 RTF -.9222 CRT -.5640 CRS -.1194 CST .8834

SGtB ]364.4 R23 -.0398 R13 -.9222 LSA 1146.1MSA 361.0 SSA 34.4

SG1 ]]46.2 SG2 ]49.1THA .57 ELI 1038.3 EL2 262.0 ALF 169.20

HELIOCENTRIC CONIC

RL 147.82 LAL .00

RP 239.42 LAP .66

RC 172.331 GL 12.21

PLAN(TOCENTR |C CONIC

C3 15.092 VHL 5.88]

LNCH AZMTH LNCH TIME

90.00 16 14 29

90.00 9 12 55

100.00 17 46 ]0

100.00 10 23 36

110.00 19 18 5

110.00 11 S ]0

DIFFERENTIAL C_RECTION]

TOE .4483 TRA-I.6215

ROE -.2106 RRA ".0913

FOE -.1324 FRA 1.9227

DOE .4953 ORA 1.6239

FLIGHT TIM( 198.00 ARRIVAL DATE JUN 5 1965

DISTANCE 477.656 EARTH TO MARS

LOt. 56.70 VL 3].827 GAL -2.]8 AZL 88.61 HCA 151.61 SMA 20].76 ECC .27742 INC 1.3930 vl 30.141

LOP 208.]2 VP 21.385 GAP 12.63 AZP 91.2] TAt. 349.01 TAp 140.62 RCA 14_.23 APO 260.29 V2 22.943

GP 1.54 ZAL 105.66 ZAp 162.73 ETS 173.57 zAE 157.9] ETE 4.18 ZAC 91.63 ETC 255.86 CLP 162.80

DLA 18.0] RAL 168.96 RAD 6567.6 VEL 11.682 PTH 2.05 VHp 6.785 DPA -1.95 RAp 191.31 ECC 1.2484

L-I TIME INJ LAT lMJ LONG INJ RT ASC %NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2747.51 -27.95 70.00 ]1.8] 94.71 17 0 16 2147.5 -27.01 69.46

4195.02 -.12 171.70 25.90 61.68 10 22 50 ]595.0 -3.91 165.07

2450.79 -29.27 56.0] ]1.68 96.]4 18 27 20 1850.8 -28.09 47.43

]966.97 1.04 154.29 25.25 60.12 11 29 4] 3367.0 -2.95 147.77

2164.26 -32.67 ]].68 ]1.09 100.67 19 54 9 1564.3 -30.85 24.93

3826.27 ].95 141.81 2].4] 56.02 12 12 16 ]226.3 -.54 135.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC] 2.7749 BAU .5599 SGT ]]77.8 SGR ]41.7 SG] 532.7 ST 1005.2 SR 313.6 SS 545.2

RC] -.0097 FAU .12101 RRT .1174 RRF -.15]0 RTF -.9246 CRT -.5497 CRS -.0775 CST .0714

FC3-6.9414 BSP 11634 SGB ]395.0 R2] -.0436 R1] -.9246 LSA 1127.8 MSA 364.5 SSA 34.3

BC3 2.7749 FSP 1634 SG1 ]]78.0 962 ]39.3 THA .69 ELI 1020.9 EL2 257.9 ALF 169.60
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 19 1964

HELIOCENTRIC CON|C

RL 147.82 LAL .00

RP 239.11 LAp .63

RC 174.638 GL 12.24

PLANETOCENTR[C EO_NIC

C3 14.607 VHL 3.822

LNCH AZNTH LNCH TIME

90.00 16 7 52

90.00 9 13 25

100.00 17 40 15

100.00 10 23 46

110.00 19 12 28

110.00 11 8 0

FLIGHT TIM( 200.00 ARRIVAL DATE JUN 7 lg65

DISTANCE 480.992

LOL 56.70 VL ]3.•79 GAL -2.27 AZL 88.62 HCA 152.56 SMA

LOP 209.27 VP 21.343 GAp 12.12 AZP 91,22 TAL 349.42 TAp

GP 1.63 ZAL 104.85 ZAp 162.04 ETS 17).51 ZAE 158.46 ETE

EARTH TO MARS

202.75 ECC .2•357 INC 1.3•50 vl 30.141

141.98 RCA 147.28 APO 258.22 V2 22.975

4.65 ZAC 91.77 ETC 255.85 CLp 162.11

DLA 18.37 RAL 168.20 RAD 6567.6 VEL 11.662 PTH 2.05 VHP 6.632 OpA -1.97 RAp 191.58 ECC 1.2404

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2•53.64 -2•.99 •8.45 30.64 94.49 16 53 46 2153.6 -27.07 69.90

41•4.31 -.79 170.55 24.78 61.69 10 23 0 3574.3 -4.57 163.91

2455.83 -29.51 56.40 30.50 96.15 16 21 9 1855.8 -28.15 47.79

3947.34 .37 153.22 24.13 60.11 11 29 33 334•.3 -3.61 146.69

2167.22 -32.71 33.90 29.92 100.54 19 48 35 1567.2 -30.91 25.14

3808.72 3.28 140.89 22.32 55.96 12 11 29 3208.• -1.21 134.65

O|FFERENTIAL CORRECTIONs

TOE .4287 TRA-1.5831TC3 2.9142 BAU .5691

ROE -.2012 RRA -.0894 RC3 .0024 FAU .125•4

FDE -.1085 FRA 1.9424 FC3-•.4527 BSP 11680

6OE .4736 BRA 1.5856 BC3 2.9142 FSP 1722

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3410.1SGR 333.0 SG3 559.2 ST 990.1SR 304.6 SS 544.5

RRT .1439 RRF -.1831RTF -.9273 CRT -.5374 CRS -.0347 CST .8572

SG8 3426.3 R23 -.0489 R13 -.9274 LSA 1110.1MSA ]68.8 SSA 54.0

961 ]410.4 SG2 329.5 THA .81 EL1 1004.5 ELI 253.2 ALF 169.97

LAU4NCH DATE NOV 19 1964 FLIGHT TIME 202.00 ARRIVAL DATE JL_I 9 1965

HELIOCENTRIC C(_IIC

RL 147.82 LAL .00

RP 238.79 LAp .60

RC 176.939 GL 12.24

PLANETOCENTRIC CONIC

C5 14.151VHL ].•62

LNCH AZNTH LNCH TIME

90.00 16 1 21

90.00 9 13 45

100.00 17 34 2

100.00 10 2] 45

110.00 19 6 55

110.00 11 • 21

01FFERENTIAL CORRECTiON9

TOE .4207 TRA-1.5335 TC3 ].0812 BAU .5829

RDE -.1922 RRA -.0877 RC3 .0159 FAU .13075

FOE -.0854 FRA 1.9591 FC]-7.9990 BSP 11422

6DE .4626 BRA 1.5360 BC] 3.0813 FSp 1808

OISTANCE 484.360 EARTH TO MARS

LOt. 56.70 VL 33.733 GAL _2.16 AZL 88.64 HCA 153.51 SMA 201.79 ECC .26989 INC 1.3_59 vl 30.141

LOP 210.21 VP 21.305 GAP 11.62 AZP 91.21 TAL 349.83 TAp 143.34 RCA 147.33 APO 256.25 V2 23.007

GP 1.72 ZAL 104.05 ZAP 161.33 ETS 173.43 ZAE 159.02 ETE 5.17 ZAC 91.92 ETC 255.85 CLP te't-.40

DLA 18.70 RAL 16•.42 RAD 6567.6 VEL 11.642 PTH 2.04 VHp 6.482 DpA -1.99 RAP 191.84 ECC 1.2329

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2759.52 -26.02 78.88 29.46 94.28 16 47 20 2159.5 -27.13 70.32

4154.40 -1.43 169.44 23.67 61.72 10 23 0 ]554.4 -5.20 162.79

2460.65 -29.35 56.75 29.52 95.96 18 15 2 1860.6 -28.21 48.13

3928.50 -.27 152.18 23.02 60.11 11 29 14 3328.5 -4.24 145.65

2170.01 -32.74 34.11 28.75 100.42 19 43 5 1570.0 -30.96 25.34

3791.91 2.64 140.01 21.20 55.91 12 10 33 3191.9 -1.85 133.81

MID-CoURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 3444.6 SGR 325.1 SG3 587.0 ST 981.2 SR 295.6 SS 543.8

RRT .1677 RRF -.2164 RTF -.9316 CRT -.5385 CRS .0068 CST .8546

SGB 3459.9 R23 -.0597 R13 -.9317 LSA 1096.8 MSA 376.6 SSA 32.8

SGt 3445.0 SG2 320.5 THA .91 EL1 994.9 EL2 245.8 ALF 170.17

LAUNCH DATE NOV 19 1964 FLIGHT TIME 204.00 ARRIVAL DATE JUN 11 1965

HELIOCENTRIC CONIC DISTANCE 487.753 EARTH TO MARS

RL 147.62 LAL .00 LOL 56.70 VL 35.689 GAL -2.05 AZL 88.66 HCA 154.46 SMA 200.88 ECC .26639 INC 1.3352 vl 30.141

RP 238.47 LAP .56 LOP 211.17 Vp 21.270 GAP 11.13 AZp 91.20 TAL 350.25 TAp 144.69 RCA 147.37 Apo 254.40 V2 25.040

RC 179.231 gL 12.23 GP 1.62 ZAL 103.25 ZkP 160.60 ET3 173.35 ZAE 159.61ETE 5.74 ZAC 92.07 ETC 255.84 CLP 160.68

PLANETOCENTRIC CONIC

C3 13.725 VHL 3.705 0LA 19.00 RAL 166.64 RA0 6567.5 VEL 11.624 PTH 2.04 VHp 6.336 OpA -1.99 RAp 192.10 ECC 1.2259

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 55 0 2764.89 -28.04 79.27 28.28 94.09 16 41 5 2164.9 -27.18 70.71

90.00 9 13 52 4135.59 -2.04 168.39 22.57 61.75 10 22 48 3535.6 -5.80 161.75

100.00 1T 26 0 2465.00 -29.38 57.07 28.15 95.80 18 9 5 1865.0 -26.26 48.45

100.00 10 23 53 3910.72 -.87 151.21 21.92 60.12 11 26 44 3310.7 -4.84 144.67

110.00 19 1 31 2172.42 -32.77 34.29 27.59 100.32 19 37 44 1572.4 -31.00 25.52

110.00 11 6 32 3776.05 2.04 139.18 20.10 55.8T 12 9 28 3176.1 -2.46 132.98

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .3819 TRA-1.5159 TC3 3.1588 6AU .5796 SGT 3460.5 Sr_ 317.0 SG3 615.7 ST 952.4 SR 286.3 SS 544.6

RDE -.1831RRA -.0858 RC] .0329 FAU .13576 RRT .2167 RflF -.2568 RTF -.9303 CRT -.4983 CRS .0576 CST .8320

FOE -.0564 FRA 1.9821 FC3-8.5633 BSP 11976 SG8 5475.0 R23 -.0569 R13 -.9304 LSA 1069.2 MSA 375.8 SSA 33.9

60E .4235 ERA 1.5183 BC3 3.1590 FSP 1916 9G1 3461.2 SG2 309.4 THA 1.15 ELI 963.8 EL2 245.3 ALF 170.89

LAUNCH OATE NOV 19 1964 FLIGHT TIM( 206.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC CONIC DISTANCE 491.175 EARTH TO MARS

RL 147.82 LAL .00 LOL 56.70 VL 33.647 GAL -1.95 AZL 88.69 PiCA 155.41 SMA 200.03 ECC .26303 INC 1.3130 vl 30.141

RP 238.14 LAp .55 LOP 212.12 9P 21.239 GAP 10.64 AZP 91.19 TN_ 350.63 TAp 146.04 RCA 147,41 APO 252.64 V2 23.073

RC 181.513 GL 12.19 GP 1.93 ZAL 102.46 ZAP 159.85 ETS 173.25 ZkE 160.23 ETE 6.39 ZAC 92.22 ETC 255.84 CLP 159.94

PLAN[TOCENTRIC CONIC

C3 13.324 VHL 3.650 DLA 19.28 RAL 165.85 RAD 6567.5 VEL 11.606 PTH 2.03 VHP 6.193 DpA -1.98 RAp 192.34 ECC 1.2193

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

90.00 15 48 48 2•69.78 -28.07 79.62 27.10 93.91 16 34 58 2169.8 -27.23 71.06

90.00 9 13 45 411•.78 -2.61 167.39 21.47 61.79 10 22 23 ]517.8 -6.37 160.72

100.00 17 22 7 2468.90 -29.40 57.36 26.97 95.65 18 3 16 1868.9 -28.31 48.73

100.00 10 23 8 3893.89 -1.44 150.29 20.82 60.14 11 28 2 3293.9 -5.41 143.74

110.00 18 56 13 2174.49 -32.80 34.45 28.42 100.23 19 32 27 1574.5 -31.04 25.67

110.00 11 5 31 3761.07 1.46 138.40 19.00 55.84 12 8 12 3161.1 -3.03 132.19

DIFFERENTIAL CC_flECTIONs MID-COURSE EXECUTION ACCURACY ORBIT OETERNIHATION ACCURACY

TOE .3612 TRA-1.4811TC3 3.2846 BAU .5851 SGT 5483.9 8GR 310.2 SG3 646.0 ST 934.1SR 277.2 SS 545.4

ROE -.1745 RRA -.0845 RC3 .0514 FAU .14114 RRT .2597 RRF -.3044 RTF -.9320 CRT -.4•93 CRS .1042 CST .8177

FOE -.0299 FRA 2.0009 FC3-9.1708 BSP 12054 SGB 3497.7 R23 -.0627 R13 -.9351 LSA 1049.5 NSA 379.7 SSA 33.6

BDE .4012 O_A 1.4835 BC3 3.2850 FSP 2017 SGI 5464.8 SG2 299.4 THA 1.33 EL1 944.2 EL2 240.7 ALF 171.34
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI_. !. 1964)

LAUNCH DATE NOV lg 1964 FLIGHT TIME 208.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CC_l|C

RL 147.82 LAL .00

RP 237.81 LAP .52

RC 183.786 GL 12.12

PLANE 7¢_ENTRIC C(_AIC

C3 12.947 VNL 3.598

LNCH AZNTH LNCH TIME

90.00 15 42 49

90.00 9 15 21

100.00 17 16 25

100.00 10 22 27

110.00 18 51 3

110.00 11 4 17

DIFFERENTIAL CORRECTIONS

TOE .3424 TRA-1.4439 TC3 3.4105 BAU .5905

ROE -.1GS3 RRA -.0835 RC3 .0726 FAU .14675

FOE -.0024 FRA 2.0182 FC3-9.8130 8SP 12131

BOE .3807 BRA 1.4464 8C3 3.4112 FSP 2128

DISTANCE 494.623 EARTH TO MARS

LOL 56.70 VL 33.608 GAL -1.85 AZL 88.71HCA 156.37 SMA 199.21 ECC .25983 INC 1.2892 Vl 30.141

LOP 213.08 VP 21.211 GAp 10.16 AZP 91.18 TAL 351.02 TAp 147.39 RCA 147.45 APO 250.97 V2 23.106

GP 2.05 ZAL 101.67 ZAp 159.09 ETS 173.14 ZAE 160.89 ETE 7.12 ZAC 92.38 ETC 255,84 CLP 159,19

DLA 19.53 RAL 165.05 RAD 6567.5 VEL lt.590-pTH- 2.03 VHp 6.053 DpA -1.95 RAp 192.57 ECC 1.2131

L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT ZNJ 2 LONG

2773.99 -28.09 79.93 25.92 93.76 16 29 3 2174.0 -27.27 71.36

4101.18 -3.15 166.47 20.37 61.84 10 21 42 3501.2 -8.89 159.78

2472.18 -29.42 57.60 25.80 95.52 17 57 57 1872.Z -28.35 48.96

3878.21 -1.97 149.43 19.72 60.17 11 27 5 3278.2 -5.93 142.87

2176.07 -32.82 34.57 25.26 100.16 19 27 20 1576.1 -31.07 25.78

3747.10 .93 137.67 17.91 55.83 12 6 44 3147.1 -3.56 131.46

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

OGT 3503.3 8GR 304.5 SG3 677.6 ST 915.7 SR 268.2 SS 546.3

RRT .3074 RRF -.3555 RTF -.9338 CRT -.4815 CRS .1521CST .8012

SGI_ 3516.5 R23 -.0699 R13 -.9339 LSA 1029.5 HSA 384.5 SSA 33.2

8G1 3504.5 SG2 289.7 THA 1.54 EL1 924.6 EL2 235.6 ALF 171.76

LAUNCH DATE NOV 19 1964 PLIGHT TIM( 210.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC CONIC

RL 147.8_ LAL .00

RP 237.48 LAP .49

RC 18G.049 GL 12.03

PLAN(TOCENTR|C C(_lIC

C3 12.593 VHL 3.549

LNCH AZMTH LNCH TIME

90.00 15 37 4

90.00 9 12 38

100.00 17 10 53

100.00 10 21 28

110.00 18 46 4

110.00 11 2 49

DIFFERENTIAL CORRECTIONS

TOE .3392 TRA-1.3909

ROE -.1584 RRA -.0828

POE .0186 FRA 2.0266

80E .5744 BRA 1.3934

DISTANCE 498.098 EARTH TO MARS

LOt. 55.70 VL 33.568 GAL -1.75 AZL 88.74 HCA 157.33 SMA 198.44 ECC .2§677 INC 1.2633 Vt 30.141

LOP 214.04 VP 21.187 GAP 9.69 AZP 91.17 TAL 351.41 TAp 148.74 RCA 147.48 APO 249.39 V2 23.140

GP 2.19 ZAL 100.88 ZAp 158.30 ETO 173.01 ZN[ 161.57 ETE 7.95 ZAC 92.55 ETC 235.83 CLP 158.41

OLA 19.76 RAL 164.24 RAO 6567.5 VEL 11.575 PTH 2.02 VHP 5.916 OpA -1.91 RAP 192.79 ECC 1.2072

L-I TIME INJ LAX INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2777.38 -28.10 80.18 24.74 93.63 18 23 21 2177.4 °27.30 71.60

4085.88 -3.64 165.6| 19.27 61.90 10 20 44 3485.9 -7.37 158.92

2474.73 -29.44 57.79 24.62 95.43 17 52 10 1874.7 -28.38 49.15

3863.76 -2.48 148.63 18.62 60.20 11 25 52 3263.8 -6.41 142.07

2177.06 -32.83 34.64 24.08 100.12 19 22 21 1577.1 -31.08 25.86

3734.19 .44 137.00 16.81 55.82 12 5 3 3134.2 -4.05 130.79

HID-CouRsE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.5880 8Au .6043 SGT 3532.5 OGR 300.6 883 711.6 OT 904.6 SR 259.3 SS 545.5

RC3 .0987 FAU .15303 RRT .3520 RRF -.4097 RTF -.9381 CRT -.4884 CRS .1901 CST .7741

FC-10.5208 8SP 11784 OGB 3345.3 R23 -o0826 R13 -.9383 LSA 1013.7 MSA 393.0 SSA 31.7

BC3 3.5893 FSP 2225 0G1 3534.1 SO2 281.2 THA 1.73 ELI 913.2 EL2 227.2 ALF 171.83

LAUNCH DATE NOV 19 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUN 19 1965

HELIOCENTRIC COI4IC

RL 147.82 LAL .O0

RP 237.15 LAP .46

RC 188,300 GL 11.91

PLANET(XENTR lC CONIC

C3 12.260 VHL 3.501

LNCHAZMTH LNCH TIME

90.00 15 51 41

90.00 9 11 32

100.00 17 5 4G

100.00 10 20 9

110.00 18 41 20

110.00 11 1 4

DIFFERENTIAL CORRECTIONS

TOE .3041 TRA-|.3738 TC3 3.8507 8AU .5987

ROE -.1505 RRA -.0823 RC3 .1251FAU .15894

FDE .0509 FRA 2.0499 FC-11.2233 BSP 12286

80£ .3394 ERA 1.3763 8C3 3.6529 F_P 2360

DISTANCE 501.592 EARTH TO MARS

LOL 56.70 VL 33.531 GAL -1.68 AZL 88,78 HCA 158.29 SMA 197.71 ECC .25386 INC 1.2350 vl S0.141

LOP 215.00 VP 21.166 GAP 9.22 k ZP 91.15 TAL 351.79 TAp 150.09 RCA 147.52 APO 247.89 V2 23.174

GP 2.33 ZAL 100.11 ZAp 157.50 ETS 172.88 ZAE 162.27 ETE 8.90 ZAC 92.73 ETC 255.83 CLP 157.$1

DLA 19.95 RAL 163.42 RAD 6567.3 VEL 11.581 PTH 2.02 VHp 5.783 DPA -1.85 RAP 193.00 ECC 1.2018

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2779.80 -28.11 80.34 23.57 93.55 16 18 1 2179.6 -27.32 71.78

4072.26 -4.07 164,85 18,18 61,95 10 19 23 3472.3 -7.60 158.14

2476.22 -29.45 57.90 23.45 95.37 17 47 2 1876.2 -28.40 49.28

3850.67 -2.90 147.92 17.53 60.24 11 24 19 3250.9 -6.84 141.33

2177.22 -32.83 34.66 22.91 100.1! 19 17 37 1377.2 °31.09 25.87

3722.64 -.01 136.39 15.72 55.82 1_ 3 6 3122.6 -4.49 130.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3536.0 SGR 298.1 8G3 745.8 ST 876.5 SR 250.1 SS 549.3

RRT .4211 RRF -.4741 RTF -.9365 CRT -.4177 CR$ .2442 CST .7728

OGIB 3548.5 R23 -.0854 R13 -.9368 LSA 989.3 MSA 390.9 SSA 32.6

SG1 3338.2 SG2 270.2 THA 2.05 EL1 883.2 EL2 225.5 ALF 172.73

LAUqCH DATE NOV 19 1964 PLIGHT TIM_ 214.00 ARRIVAL DATE JUN 21 1963

HELIOCENTRIC CONIC

RL 147.62 LAL .OO

RP 236.81 LAP .43

RC 190.340 GL 11.73

PLANETOCENTRIC CONIC

C3 11.946 VHL 3.456

LNCH AZNTM LNCH TIldE

90.00 13 26 39

90.00 9 10 1

100.00 17 0 55

100.00 10 18 26

110.00 18 36 50

110.00 10 59 0

DIFFERENTIAL CORRECTIONO

TO( .2884 TRA-1.3378

ROE -.1431 RRA -.0822

FOE .0761 FRA 2.0639

8DE .3219 BRA 1.3403

DIOTANCE 505.110 EARTH TO MARS

LOt. 56.70 VL 33.496 GAL -1.57 AZI. 88.80 HCA 159.26 SMA 197.01 ECC .25107 INC 1.2044 vl 30.141

LOP 215.96 VP 21.148 GAp 8.76 AZP 91.13 TAL 352.17 TAp 151.43 RCA 147.55 APO 246.47 V2 23.209

Gp 2.49 ZAL 99.34 ZAp 156.67 ETS 172.72 ZAE 163.00 ETE 10.00 ZAC 92.92 ETC 255.82 CLP 136.79

DLA 20.11RAL 162.60 RAO 6567.5 VEL 11.547 PTH 2.02 VHP 5.632 OPA -1.76 RAP 193.20 ECC 1.1966

L-I TIME INJ LAT INJ LONG INJ RT ADD INJ AZIATH INJ TIME PO COT TIM INJ 2 LAT INJ 2 LONG

2780.81 -20.12 80.41 22.38 93.52 16 12 59 2180,6 -27.33 71,65

4060.30 -4.46 164.16 17.08 62.01 I0 17 41 3480.3 -8.17 157.46

2476.63 -29.43 57.93 22.26 95.35 17 42 12 1876.6 -28.40 49.28

3839.52 -3.28 147.30 18.43 60.27 11 22 25 3239.3 -7.22 140.72

2176.52 -32.82 34.60 21.73 100.14 19 13 7 1576.5 -31.07 25.82

3712.38 -.40 133.66 14.63 53.62 12 0 52 3112.4 -4.88 129.64

MID-COURsE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 3.7695 BAU .6025 8GT 0549.0 8GR 298.5 0G3 782.4 ST 858.3 OR 241.1SS 550.9

RC3 .1571FAU .16547 RRT .4836 RRF -.5396 RTF -.9379 CRT -.3976 CRS .2879 CST .7577

FC-11.9917 BSP 12304 S_B 336t.5 R23 -.0955 fl13 -.9382 LOA 970.5 MOA 394.2 SSA 32.1

8C3 3.7728 FSP 2484 SGI 3551.9 SG2 261.1THA 2.34 EL1 864.0 EL2 219.8 ALF 173.18
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 19645

LAUNCH OATE NOV 19 1864

HELIOCENTRIC CONIC

RL 147.82 LAL .00

RP 256.46 LAp .40

RC 182.768 GL 11.55

PLANETOCEMTRIC CONIC

C3 11.650 VHL 5.413

LMCH AZMTH LNCH TIME

90.00 15 22 5

90.00 9 7 59

100.00 18 58 28

100.00 10 16 16

110.00 18 32 38

110.00 10 56 34

FLIGHT TIME 216.00 ARR|VAL DATE JUN 23 1965

DISTANCE 506.650 EARTH TO MARS

LOt. 56.70 VL 36.462 GAL -1.46 AZL 88.83 HCA 160.23 SMA 196.35 ECC .24842 %NC 1.1710 Vl 50.141

LOP 216.93 Vp 21.136 GAP 6.30 AZP 91.10 TAL 352.54 TAp 152.77 RCA 147.57 APO 245.15 V2 2).244

GP 2.67 ZAL 99.58 ZAP 155.66 ET6 172.55 ZAE 163.76 ETE 11.28 ZAC 93.12 ETC 255.82 CLP 155.96

OLA 20.22 RAL 161.77 MAD 6567.4 VEL 11.554 PTH 2.01 VHP 5.525 DpA -1.65 RAp 195.39 ECC 1.1917

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM |NJ 2 LAT |MJ 2 LONG

2760.09 -26.11 80.$T 21.19 93.56 16 8 25 2180.1 -27.55 71.80

4050.30 -4.78 163.61 15.97 62.06 10 15 30 3450.3 -8.48 156.89

2475.66 -29.45 57.66 21.07 95.39 17 37 43 1875.7 -28.39 49.22

$829.97 -3.80 146.77 15.32 60.31 11 20 6 3230.0 -7.55 140.19

2174.75 -32.80 34.47 20.53 100.22 19 8 53 1574.7 -51.04 25.69

$703.64 -.T5 IS5.40 13.53 53.82 11 58 |8 3103.6 -5.21 129.18

DIFFEREMTIAL CCRRECTIONS

TOE .2721 TRA-I.30Z4 TC3 S.8767 BAU .6046

ROE -.1358 RRA -.0828 RC3 .1936 FAU .17217

FOE .1016 FRA 2.0774 FC-lZ.T940 BSP 12359

00E .304I BRA 1.$050 8C3 3.8815 FSP 2618

LAUNCH DATE NOV 19 1964

HELIOCENTRIC ECNIC

RL 147.82 LAL .00

RP 238.12 LAP .ST

RC 194.983 64. 11.31

PLAN(TOCENTMIC CONIC

C5 11.371 VHL 3.STZ

LNCH AZMTM LNCM TIN(

90.00 15 17 56

90.00 9 5 25

100.00 16 52 27

100.00 10 13 $5

110.00 16 28 47

110.00 10 53 45

MID-COURS£ EXECUTION ACCURACY

SGT 3535.3 SGR 302.0 8GS 820.2

RRT .3489 RRF -.6073 RTF -.9390

SG8 3386.1 R23 -.1068 R13 -.9394

SGI 3559.t SG2 252.2 THA 2.68

PLIGHT TINE 218.00

DISTANCE 512.211

LCL 56.70 VL 35.430 GAL -1.40 AZL 88.87 HCA 161.20 SNA 195.73 ECC .24589

LOP 21T.90 V1P 21.120 GAP 7.85 AZP 91.0 T TAL 352.90 TAP 154.10 RCA 147.60

GP 2.87 ZAL 97,84 ZAP 154.94 ETS 172.35 zAE t64.54 ETE 12.79 ZAC 93.34

OLA 20.28 RAL 160.85 RAO 6567.4 VEL 11.522 PTH 2.01 VHp 5.401 DPA -1.51

L-I TIM( INJ LAT |NJ LONG INJ fiT ASC INJ A]DATH INJ TIME PO CST TIN

2777.78 -26.10 80.20 !9.99 93.62 16 4 16 2177.8

4042.52 -5.02 |63.18 14.84 62.10 l0 12 46 5442.S

2478.09 -29.43 57.67 19.87 96.49 17 33 40 1876.1

3822.44 -3.86 146.36 14.20 60.33 11 17 18 3222.4

2171.70 -52.76 34.24 19.32 100.$5 19 4 $9 1571.7

5696.59 -1.00 133.04 12.42 55.83 11 55 21 $096.6

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2590 TRA-1.26WI TC3 3.8861 BAU .60?0 8GT $3_1.8 SGR 309.5 866 860.4

ROE -.1267 RRA -.0832 RC3 .2357 FAU .t7937 RRT .6136 RRF -.6744 RTF -.9401

FDE .1214 FRA 2.0671 FC-16.6881 B_P 12386 _ 3575.2 R23 -.1186 RI3 -.9406

BOE .2693 BRA 1.2696_8C3 3.9931 FSP 2754 SGI 3566.9 SG2 244.0 THA S.OT

OROIT DETERMINATION ACCURACY

ST 838.7 SR 232.) SS 552.7

CRT -.3741CRS .3320 CST .7436

LSA 951.1MGA 396.7 SSA 51.6

ELI 843.5 EL2 214,2 ALF 173.68

ARRIVAL DATE JUM 25 1965

EARTH TO MARS

INC 1.1336 V1 30.141

APO 243.85 V2 23.279

ETC 255.81 CLP 155.09

RAP 193.57 ECC 1.1871

INJ 2 LAT INJ 2 LONG

-27.31 71.63

-8.72 156.45

-28.36 49.03

-7.76 139.76

-30.99 25.47

-5.48 128.81

ORBIT DETERMINATION ACCURACY

ST 821.0 SR 228.4 SS 556.1

CRT -.3581 CRS .5689 CST .7318

LSA 966.4 MSA 397.2 SSA 31.2

EL1 826.1 EL2 208.0 ALF 174.14

LAUNCH DATE NO¥ 19 1964 FLIGHT TIME 220.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CONIC DISTANCE 515.791 EARTH TO MARS

RL 147.82 LAL .00 LOL 56.70 VL 33.$99 GAL -1.32 AZL 88.91 HCA 162.17 SMA 195.13 ECC .24348 INC 1.0926 vl 30.141

RP 235.77 LAp .S$ LOP 218.66 VP 21.111 GAP 7.41 AZP 91.04 TAL $53.26 TAP 155.43 RCA 147.62 APO 242.64 v2 25.515

RC 197,185 GL 11.02 GP 3.09 ZAL 9T.tl ZAP 154.04 [TS 172.14 ZkE 165,33 ETE 14.57 ZAC 93.58 ETC 255.81CLP 154.21

PLANETOCEMTRIC CONIC

CS 11.107 VML 3.338 DLA 20.29 RAL 160.09 RAO 6567.4 VEL 1t.511PTM 2.00 VHp 5.280 OpA -1.35 RAp 193.75 ECC 1.1828

LNCM AZNTH LMCM TIM( L-! TIME INJ LAT

90.00 15 14 28 2773.$4 -28.08

90.00 9 2 6 4037.24 -S.19

100.00 16 46 $9 2466.61 °29.40

lO0.OO 10 10 19 3617.21 -4.05

110.OO 18 25 20 2167.16 -52.71

110.00 10 50 27 $691.43 -1.20

DIFFERENTIAL C_RRECTIONS

TOE .2473 TMA-l.Z32T TCS 4.0638 8AU .6079

ROE -.1218 RRA -.0643 RCS .2639 FAU .18675

FOE .1584 FRA 2.09T4 FC-14.5562 8SP 12412

BOE .2TST BRA 1.2358 BC3 4.0936 FSP 2900

LAUNCH DATE NOV 19 1964

NELIOCENTRIC C_NIC

RL 147.82 LAL .00 LOt. 56.70 VL

RP 235.42 LAp .30 LOP 219.85 VP

RC 1R9.372 GL 10.66 GP 3.34 ZAL

PLAN(TOCENTRIc CONIC

C3 10.657 VHL 5.296

LNCN AZMTH LNCH TIN(

90.00 15 11 40

90.00 8 56 6

100.00 16 46 6

100.00 10 6 21

110.00 18 22 20

110.00 10 46 36

O|FFERENTIAL GDRRECTZONS

TOE .2575 TRA-I.1970 TC3 4.1838 BAU .6093

ROE -.1149 RRA -.0858 RC3 .$400 FAu .19488

FOE .1491 FRA 2.1015 FC-15.5240 BSP 12408

80E .2657 BRA 1.2000 6C3 4.1976 FSP 5045

INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 CAT INJ 2 LON;

79.88 18.77 93.78 16 0 42 2173.3 -27.28 71.51

162.88 13.71 62.12 10 9 25 3437.2 -6.88 156.14

ST.S4 16.65 95.66 17 SO 7 1868.8 -28.51 48.71

146.0T IS.07 60.36 11 13 56 3217.2 -7.95 159.47

SS,90 18.10 100.54 19 ! 27 1567.2 -50.91 25.14

134.77 11.30 55.84 11 51 58 5091.4 -5.67 128.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3563,0 $GR 321.7 SG3 901.9 ST 804.3 SR 21A.5 SS 553.3

RRT .2761RRF -.7883 flTF -.9409 CRT -.3312 CRS .4032 CST .7220

SG8 3577.5 R2S -.1546 RIG -.9414 LSA 917.0 MSA 396.5 SSA 30.8

SGt 3562.7 SG2 266.6 THA S. 51 ELl 807.6 EL2 201.6 ALF 174.61

FLIGHT TIME 222.00 ARRIVAL DATE JUN 29 1965

DISTANCE 519.390 EARTH

33.399 GAL -1.24 AZL 88_95 N(A 163.15 SlAA 194.57 ECC .24118 INC

21.t04 GAP 6.97 AZP 91.00 TAL. 383.60 TAP 156.75 RCA 147.64 APO

96.40 ZAP 153.11ET$ |T1.69 zAE 166.13 (TE 16.72 ZAC 95.85 ETC

TO MARS

1.0462 V1 30.141

241.50 V2 23.551

255.81CLP 153.50

DLA 20.24 RAL 139.23 RAO 6567.4 VEL 11.500 PTH 2.00 VHP 5.162 DpA -1.15 RAp 193.91 ECC 1.1787

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2788.42 -28.06 79.56 17.$3 94.03 15 57 48 2166.4 -27.20 70.82

4034,82 -S.27 t62.74 12.55 62.14 10 5 21 3434.8 -8.96 156.01

2461.91 -29.38 56.88 17.40 95.91 17 27 8 1861.9 -28.23 48.23

3814.5T -4.12 145.92 11.92 60.37 11 9 55 3214.6 -8.04 159.32

2160.84 -32.63 33.42 16.84 100.81 18 58 21 1560.8 -50.79 2A.68

3688.40 -1.32 134.61 10.17 55.84 11 48 5 3088.4 -5.79 128.38

MID-COAJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T,T 3562.7 _ 38g.7 SG3 946.0 ST 787.4 SR 205.6 SS 551.0

RRT .7536 RRF -,7968 RTF -.9418 CRT -.3100 CRS .A315 CST .7153

SGB 3578.9 R23 -.1512 R13 -.g425 LSA 900.3 MSA 392.9 SSA 30.5

$61 5571.5 SG2 230.3 THA 4.02 ELI 790.1 EL2 194.8 ALF 175.07
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH 0ATE NOV 19 1964

HELIOCENTRIC CCI¢IE

RL 147.62 LAL .00

RP 235.06 LAP ,27

RC 201.544 GL 10.24

PLAN(TOCENTRIC CONIC

C3 10.620 VHL 3.259

LNCH AZMTH LNCH TIME

90.00 15 9 58

90.00 6 53 11

100.00 16 43 $5

100.00 10 1 56

110.00 18 19 52

110.00 10 42 g

FLIGHT TIME 224.00 ARRIVAL DATE JUL 1 1965

DISTANCE 523.007 EARTH TO MARS

LOL 56.70 VL 33.341 GAL -1.17 AZL 89.00 HCA 164.13 SMA 194.04 ECC .23899 INC .g954 vl 30.141

LOP 220.63 VP 21.100 GAP 6.54 AZP 90.96 TAL 353.g4 TAp 158.07 RCA 147.66 APO 240.41 V2 23.387

GP 3.62 ZAL 95.70 ZAP 152.15 ETS 171.61 ZAE 166.93 ETE 19.31 ZAC 94.12 ETC 235.80 CLP 152.37

OLA 20.11RAL 158.36 RAO 6567.4 VEL 11.48g pTH 2.00 VHp 5.047 DpA -.91 RAp 194.07 ECC 1.1748

L-I TIME INJ LAT INJ LO_IG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2755.60 -28.00 78.66 16.27 94.39 15 35 35 2156.6 -27.10 70.11

4035.63 -3.24 162.79 11.37 62.13 10 O 27 3435.6 -8.93 156.05

2452.39 -29.2g 36.16 16.13 96.27 17 24 48 1852.6 -28.11 47.56

3814.88 -4.11 143.94 10.75 60.37 11 5 11 3214.9 -8.03 139.34

2152.43 -32.52 32.79 15.56 101.17 18 55 44 1552.4 -30.64 24.08

3687.80 -1.34 134.58 9.02 55.84 11 43 36 3087.8 -5.81 128.35

01FFERENTI AL CORRECTIONS

TOE .2281 TRA-1.1625 TC3 4.2657 BAU .6083

ROE -.1082 RRA -.0679 RC3 .4041FAU .20237

FOE .1593 FRA 2._078 FC-16.5138 BSP 12412

BDE .2525 9RA 1.1558 BE3 4.2848 F_ o _210

LAUNCN OATE NOV lg 1964

HELIC_ENTRIC CONIC

RL 147.82 LAL .0O LOt- 56.70

_p 234.7_ LAP .24 LOP 221.81

RC 203.699 GL 9.73 GP 3.95

PLANETOCENTRIC CONIC

C3 10.394 VHL 3.224 OLA 19.90

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.OO 13 8 31 2743.38 -27.93

90.00 8 47 15 4040.15 -3.10

100.00 16 42 32 2440.20 -29.19

100.00 9 55 55 3818.57 -3.99

110.00 18 18 O 2141.54 -32.37

110.00 10 36 57 3689.99 -1.25

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3553.5 SGR 364.3 863 990.8 ST 770.8 SR 196.8 66 548.9

RRT .7833 RRF -.8469 RTF _._424 CRT -.2862 CRS .4616 CST .7087

SOB 3572.2 R23 -.1699 R13 -.9432 LSA 884.1MSA 389.5 5SA 30.0

SO1 3565.0 862 225.6 THA 4.61 ELI 773.0 EL2 188.0 ALF 175.56

FLIGHT TIME 226.00 ARRIVAL DATE JUL 3 1965

DISTANCE 526.641 EARTH TO MARS

VL 33.314 GAL -1.10 AZL 89.06 HCA 165.11SMA 193.53 ECC .236g0 INC .9368 vl 30.141

VP 21.098 GAP 6.12 AZP 90.91TAL 354.27 TAp 159.38 RCA 147.68 APO 239.38 V2 23.424

ZAL 96.02 ZAP 151.16 ETS 171.30 ZkE 167.72 ETE 22.47 ZAC 94.44 ETC 255.79 ELF 151.40

DIFFERENTIAL C_RRECTIONS

TOE .2228 TRA-1.1273 TC3 4.3445 6AU .6074

ROE -.1013 RRA -.0905 RC3 .4793 FAU .21101

FDE .1551FRA 2.1059 FC-17.5753 BSP 12387

BDE .2447 BRA 1.1309 BC3 4.3709 F Sp 3369

RAL 157.48 RAD 6567.4 VEL 11.480 PTH 2.00 VHp 4.935 DpA -.62 RAp 194.22 ECC 1.1711

lNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.70 14.97 94.86 15 54 14 2143.4 -26.96 69.17

163.04 10.16 62.11 9 54 36 3440.2 -8.79 156.31

55.25 14.93 96.74 17 23 12 1840.2 -27.93 46.67

146.14 g.54 60.35 10 59 34 3218.6 -7.91 139.55

31.97 14.23 101.64 18 53 41 1541.5 -30.43 23.29

134.69 7.84 55.84 11 38 27 3090.0 -3.73 128.46

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3§41.7 8_R 396.S 963 1038.0 ST 756.6 SR 187.3 $S 542.2

RRT .8233 RRF -.8886 RTF -.9428 CRT -.2660 CR8 .4784 CST .7095

SGB 3363.8 R23 -.1902 R13 -.9439 LSA 869.4 MSA 380.5 SSA 29.8

SGI 3358.9 862 223.0 THA 5.30 EL1 758.3 EL2 180.3 ALF 176.00

LAUHCH 0ATE NOV 19 1964 FLIGHT TIME 228.00 ARRlVAL DATE JUL 5 1965

HELIOCENTRIC CONIC

RL 147.62 LkL .0O

RP 234.35 LAP .21

RC 205.637 GL g.12

PLANETOCENTRIC CONIC

C3 10.179 VHL 5.1g0

LNCH AZMTH LNCH TIME

gO.DO 15 6 25

90.00 8 40 8

100.00 16 42 4

100.00 9 49 10

110.00 18 16 50

110.00 10 30 54

OISTANCE 530.293 EARTH TO MARS

LOL 56.70 VL 33.289 GAL -1.03 AZL 89.13 HCA 166.10 9MA 193.05 ECC .23492 INC .8705 vl 30.141

LOP 222.80 VP 21.099 GAp 5.70 AZP 90.85 TAL 354.58 TAp 160.68 RCA 147.70 Apo 238.40 V2 23.461

GP 4.32 ZAL 94.35 ZAP 150.13 ETS 170.94 ZAE 168.48 ETE 26.35 ZAC 94.81 ETC 255.79 CLP 150.41

OLA lg.59

L-I TIME

2726.18

4048.g5

2424.16

3826.18

2127.70

3695.43

RAL 156.57 RAD 6567.4 VEL 11.470 pTH 1.99 VHp 4.826 OpA -.28 RAP 194.37 ECC 1.1675

INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-27.83 76.46 13.63 g5.48 15 53 51 2126.2 -26.77 67.95

-4.82 163.54 "8.90 62.06 9 47 37 3448.9 -8.52 156.81

-29.06 54.08 13.47 97.34 17 22 28 1824.2 -27.74 45.53

-3.73 146.55 8.30 60.32 10 52 56 3226.2 -7.66 139.97

-32.18 30.94 12.84 102.22 18 52 17 1527.7 -30.16 22.31

-1.05 134.98 6.63 55.83 11 32 29 3095.4 -5.52 128.75

OIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2206 TRA-1.0922 TC3 4.4142 BAU .6056 SGT 3524.9 SGR 437.7 SG3 1086.8 ST 744.4 SR 177.9 S9 533.5

ROE -.0943 RRA -.0938 RC3 .5671FAU .21965 RRT _8585 RRF -.9214 RTF -.9432 CRT -.2464 CRS .4887 CST .7147

FOE .1410 FRA 2.1019 FC-18.6812 9SP 12330 SGB 3552.0 R23 -.2116 R13 -.9446 LSA 856.5 MSA 368.7 SSA 29.7

BOE .2399 BRA 1.0962 BC3 4.4505 FSP 3542 SG1 3545.0 $62 223.2 THA 6.11 EL1 745.8 (L2 172.1 ALF 176.44

LAUNCH DATE NOV 19 1964

HELIOCENTRIC CONIC

RL 147.82 LAL .DO

RP 233.98 LAP .16

RC 207.958 GL 8.39

PLANETOCENTR1C CONIC

C3 9.974 VHL 5.158

LNCH AZMTH LNCH TIME

go.o0 15 9 29

90.00 8 31 38

100.00 16 42 39

100.00 9 41 9

110.00 18 16 29

110.00 10 25 49

LOt. 56.70 VL

LOP 223.79 VP

GP 4.75 ZAL

FLIGHT TIME 230.00 ARRIVAL DATE JUL 7 1965

DISTANCE 533.961 EARTH TO MARS

33.264 GAL -.96 AZL 89.21 HCA 167.08 SMA 192.59 ECC .23304 INC .7935 vl 30.141

21.102 GAP 5.29 AZP gO.T7 TAL 354.89 TAp 161.98 RCA 147.71 APO 237.47 V2 23.498

93.70 ZAP 149.06 ETS 170.52 zAE 169.18 ETE 31.13 ZAC 93.22 ETC 255.78 CLP 149.40

OLA 19.15

L-I TIME IHJ LAT

2704.28 -27.67

4062.71 -4.38

2403.86 -28.97

3838.37 -3.32

2110.30 -31.92

3704.70 -.69

RAL 153.64 RAD 6567.4 VEL

01FFEREMTIAL CORRECTIONS

TOE .2233 TRA-l.0536 TC3 4.4806 BAU .6041

ROE -.0865 RRA -.0976 RC3 .6713 FAU .22879

FOE .1065 FRA 2.0871 FC-19.8592 BSP 12265

00E .2395 BRA 1.0601 9C3 4.5306 FSP 3716

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

74.87 12.22 96.26 lS 54 33

164.31 7.60 62.00 9 39 21

52.60 12.05 98.10 17 22 43

147.24 7.01 60.28 10 45 8

29.65 11.39 102.94 18 51 39

135.46 5.37 55.82 11 25 33

MIO-COURS4[ EXECUTION ACCURACY

SGT 3504.7 SGR 469.5 863 1137.9

RflT .8840 RRF -.9464 RTF -.9435

SGB 3538.7 R23 -.2328 R13 -.9453

SG1 3531.4 SG2 227.1 THA 7.07

11.461 PTH 1.99 VHP 4.721 DpA .13 RAp 194.52 ECC 1.1641

PO CST TIM INJ 2 LAT INJ 2 LONG

2104.3 -26.52 66.39

3462.7 -8.09 157.60

1803.9 -27.45 44.09

3238.4 -7.25 140.66

1510.3 -29.81 21.07

3104.7 -5.17 129.24

ORBIT DETERMINATION ACCURACY

ST 733.7 SR 167.2 S$ 520.0

CRT -.Z3O0 CRS .4821 C$T .7304

LSA 846.3 MSA 349.8 SSA 29.9

EL1 736.7 EL2 162.5 ALF 176.85
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUMCH DAT( NOV 19 1864

HELIOCENTRIC C(3NIC

RL 147.82 LAL .00

RP 233.62 LAP .15

RC 210.060 GL 7.51

PLANETOCENTRIC CONIC

C3 8.778 VHL 3.127

LNCH AZMTH LNCH TIME

90.00 15 11 58

90.00 8 21 29

100.00 16 44 28

100.00 9 31 38

110.00 18 17 S

110.00 10 15 30

FLIGHT TfME 232.00 ARRIVAL DATE JUL 9 1965

LOt. 56.70 VL

LOP 224.78 VP

GP S.26 ZAL

DISTAHCE 557.644

33.241 GAL -.go AZL 89.30 HCA 168.08 SNA

21.107 GAP 4.89 AZP 90.89 TAL 585.19 TAp

93.07 ZAp 147.96 ETS 170.03 ZAE 169.78 (TE

EARTH TO MARS

192.16 ECC .23124 INC .7033 vl 30.141

165.27 RCA 147.72 Apo 236.60 V2 Z3.$36

36.99 ZAC 95.70 ETC 25§.77 CLP 148.35

OLA 18.56 RAL 154.67 RAD 6567.4 VEL 11.455 PTfl 1.9g VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTfl |NJ TIME

2878.79 -27.45 72.89 10.73 97.23 15 56 32

4082.34 -3.75 165.41 8.24 61.91 9 29 52

2378.36 -28.61 50.75 10.58 99.04 17 24 6

3856.00 -2.73 148.20 5.67 60.22 10 38 84

2088.56 -31.58 28.05 g,85 193.83 18 51 54

3718.56 -.16 136.18 4.07 55.82 11 17 28

DIFFERENTIAL CORRECTIONS

TOE .2281 TRA-t.0198 TC3 4.5364 BAU

ROE -.0780 RRA -.1023

FOE .0532 FRA 2.0956

6OE .2411 BRA 1.0249

LAUNCH DATE NOV 19 1964

MID-COURSE EXECUTIOI ACCURACy

.6021 SGT 3479.8 S_R 554.0 SG3 1190.8

RC3 .7954 FAU .23823 flflT .90$2RRF -.9646 RTF -.9436

FC-21.0925 BSP 12176 S_ 3523.6 R23 -.2526 R13 -.9460

8C3 4.6056 FSP 3892 $61 3515.7 S62 235.4 THA 8.22

FLIGHT TIM( 234.00

DISTANCE 541.343

LOt. 56.70 VL 33.219 GAL -.84 AZL 89.40 HCA 169.07 SNA

LOP 225.77 VP 21.115 GAP 4.49 AZF 90.$9 TAL 355.48 TAp

GP 5.87 ZAL 92.46 ZAP 146.80 ET5 169.46 ZAE 170.23 ET(

DLA 17.78 RAL 153.86 RAG 6567.3 VEL 11.445 PTH 1.99 VHP

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2642.53 -27.14 70.43 9.14 98.42 15 59 59

4109.00 -2.90 166.90 4.81 61.82 9 17 52

2346.56 -28.25 48.45 8.94 100.20 17 26 50

3880.20 -1.91 149.53 4.26 60.16 10 24 57

2081.48 -31.12 26.07 8.20 104.92 18 53 12

3738.05 .58 137.20 2.70 55.82 11 7 58

MID-COUfl$1[ EXECUTION ACCURACY

SGT 3442.3 SrA 633.2 SG3 1242.6

RRT .9166 RRF -.9773 flTF -.9431

Sr_ 3800.1 R23 -.2708 R13 -.9464

SG1 3491.2 SG2 249.7 THA 9.62

HELIOCENTRIC C._NIC

RL 147.82 LAL .00

RP 233.25 LAp .11

RC 212.144 GL 6.44

PLANI[TOCENTRIC CONIC

C3 9.592 VHL 3.097

LNCH AZMTH LNCH TIME

90.00 15 15 57

90.00 8 9 23

100.00 16 47 44

100.00 9 20 17

110.00 18 18 51

110.00 10 5 39

DIFFENENTIAL CORRECTIONS

TOE .2343 TRA -.9872 TC3 4.5615 BAU .5973

ROE -.0685 RRA -.1084 RC3 .9421 FAU .24720

FOE -.0144 FRA 2.0471 FC-22.3127 BSP 12220

BOE .2441 BRA .9932 BC3 4.6577 FSP 4110

4.620 DPA .61 RAp 194.68 ECC 1.1609

PO CST TIM INJ 2 LAT INJ 2 LONG

2076.8 -26.17 64.46

3482.3 -7.48 158.72

1778.4 -27.07 42.29

3256.0 -6.67 141.64

1408.6 -29.35 Ig.5s

3118.6 -4.6§ 129.97

ORBIT DETERMINATION ACCURACY

ST 729.1SR 155.4 SS 505.0

CflT -.2082 CRS .4622 CST .7601

LSA 840.0 MSA 323.0 SSA 30.7

EL1 729,9 EL2 151.9 ALF 177.37

ARRIVAL DATE JUL 11 1965

EARTH TO MARS

191.75 ECC .22954 INC .5995 vl 30.141

164.55 RCA 147.74 APO 235.76 V2 23.574

44.07 ZAC 96.27 ETC 255.75 CLP 147.27

4.522 DpA 1.20 RAP 194.85 ECC 1.1579

PO CST TIM INJ 2 LAT INJ 2 LONG

2042.5 -25.89 62.06

3509.0 -6.64 160.23

1746.6 -26.55 40.06

3280.2 -5.86 142.98

1461.5 -28.76 17.66

3138.1 -3.90 130.99

ORBIT DETERMINATION ACCURACY

ST 725.3 SR 142.6 SS 493.6

CRT -.1649 Cfl8 .4399 CST .8001

LSA 839.2 MSA 291.2 SSA 31.7

ELI 725.7 ELI 140.6 ALF 178.07

LAUNCH DATE NOV 19 1964 FLIGHT TIME 236.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC CONIC

RL 147.82 LAL .00

RP 232.88 LAp .08

RC 214.210 GL 5.11

PLANETOCENTRIC CONIC

C3 9.416 VML 3.068

LNCH AZMTH LNCH TIME

go.o0 15 21 51

90.00 7 54 53

100.00 16 52 43

100.00 9 8 42

110.00 18 21 59

110.00 9 53 55

DISTANCE 545.05T

LOt. 58.70 VL 33.197 GAL -.T8 AZL 89.53 HCA 170.07 SMA

LOP _26.77 VP 21.|24 GAP 4.10 AZP 90.46 TAL 355.75 TAp

GP 6.59 ZAL 91.87 ZAp 145.59 (T8 168.76 ZAE 170.43 ETE

OLA 16.76 RAL 152.58 RAO 6567.3 VEL

L-I TIME INJ LAT

2599.99 -26.67

4144.28 -1.76

2306.97 -27.74

3912.54 -.81

2027.67 -30.50

3764.60 1.60

DIFFERENTIAL CORRECTIONS

TOE .2491 TRA -.9816 TC3 4.5844 BAU .5941

ROE -.0561 RRA -.1150 RC3 1.1223 FAU .25677

FDE -.1300 FRA 2.0053 FC-23.6090 8SP 12097

BDE .2553 8RA .9585 8C3 4.7199 FSP 4293

EARTH TO MARS

191.36 ECC .22792 INC .4722 Vl 30.141

165.82 RCA 147.75 APO 234.98 VZ 23.612

52.34 ZAC 96.96 ETC 255.73 CLP 146.15

11.437 PTH 1.98 VHP 4.429 DpA 1.91 RAp 195.05 ECC 1.1550

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67.40 7.42 99.87 16 5 11 2000.0 -25.04 59.12

168.87 5.29 61.73 9 3 57 3544.3 -5.53 182.22

45.62 7.19 101.60 17 31 10 1707.0 -25.86 37.33

151.31 2.76 60.12 10 11 55 3312.5 -4.78 144.77

23.63 6.41 106.24 18 55 47 1427.7 -27.97 15.34

136.58 1.26 55.85 10 56 40 3164.6 -2.89 132.38

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 3402.5 $GR 732.0 SG3 1296.8 ST 730.3 6R 126.2 SS 487.6

RRT .9258 RRF -.9880 RTF -.9426 CRT -.1031 CRS .3888 CST .8624

SGIB 3480.1 R23 -.2850 RI3 -.9472 LSA 852.3 MSA 243.8 SSA 34.5

SGt 3469.5 SG2 271.3 THA 11.34 E_l 730.5 ELI 125.5 ALF 178.95

LAUNCH DATE NOV 19 1964 FLIGHT TIME 238.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC CONIC DISTANCE 548.785

RL 147.82 LAb .00 LOL 56.70 VL 33.177 GAL -.73 AZL 89.68 HCA 171.07 SMA

EARTH TO MARS

190.99 ECC .22638 INC .3152 vl 30.141

Re 232.51 LAp .05 LOP 227.77 VP 21.136 GAP 3.71 AZP 90.31 TAL 358.02 TAp 187.09 RCA 147.76 APO 234.23 V2 23.650

RC 216.258 GL 3.45 GP 7.49 ZAL 91.30 ZAP 144.31ETS 167.95 ZAE 170.31ETE 61.47 ZAC 97.80 ETC 255.71CLP 145.00

PLANI[TOCENTRIC CONIC

C3 9.253 VHL 3.042 DLA 15.41RAL 151.42 RAD 6567.3 VEL 11.430 PTH 1.98 VHP 4.340 DPA 2.79 RAP 195.28 ECC 1.1523

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 30 3 2546.99 -_?.6.00 63.67 5.52 101.83 18 12 30 1947.0 -24.14 55.50

90.00 7 37 23 4190.49 -.27 171.45 1.67 61.68 8 47 13 3590.5 -4.05 164.81

100.OO 16 59 49 2237.47 -27.01 42.12 5.26 103.31 17 37 27 1657.5 -24.91 33.95

100.00 8 50 18 3955.24 .64 153.65 1.17 60.11 9 56 13 3355.2 -3.34 147.13

110.00 18 26 50 1985.20 -29.65 20.61 4.43 107.84 18 59 55 1385.2 -26.95 12.48

110.00 9 39 46 3800.27 2.96 140.45 359.72 55.93 10 43 6 3200.3 -1.53 134.24

OIFFERENTZAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2721 TRA -.9148 TC3 4.5918 BAU ,8919 SGT 3388.6 SGR 888.2 SG3 1381.7 ST 746.5 SR 106.1 SS 506.6

ROE -.0393 RRA -.1226 RC3 1.3456 FAU .26644 RRT .9318 RRF -.9917 RTF -.9417 CRT .0332 CRS .3856 CST .9318

FOE -.3012 FRA 1.9422 FC-24.9299 SSP 12038 5¢,8 3463.1 R23 -.2947 R13 -.9481 LSA 888.g MSA 182.7 SSA 40,4

BOE .2749 BRA .g230 BC3 4.7846 FSP 4486 $61 3449.g SG2 302.4 THA 13.48 ELI 746.5 EL2 108.0 ALF .28
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !o 1964)

FLIGHT TIME 240.00 ARRIVAL DATE JUL 17 1965
LAUNCH DATE NOV 19 1964

HELIOCENTRIC CONIC DISTANCE 552.529 EARTH TO MARS

RL 147.82 LAL ,00 LOL 56.70 VL 33.158 GAL -.68 AZL 89.88 HCA 172.07 SNA 190.65 ECC .22492 INC .1179 V1 30.141

RP 232.14 LAP .02 LO4P 228.78 VP 21.149 GAP 5.33 AZP 90.IZ TAL 356.28 TAp 168.35 RCA 147.77 APO 233.53 V2 23.689

RC 218.267 GL 1.33 GP 8.61ZAL 90.75 ZAP 142.93 ETS 166.93 ZAE 169.75 ETE 70.83 ZAC 98.85 ETC 255.67 CLP 143.81

PLANETOCENTRIC CONIC

C3 9.110 VHL 3.018 DLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 15 41 4 2460.46 -25.01

90.00 7 16 O 4250.98 1.68

100.00 17 9 34 2195.0S -25.96

100.00 6 30 12 4011.59 2.55

110.00 18 33 51 1931.33 -28.47

110.00 9 22 24 3848.11 4.78

DIFFERENTIAL CORRECTIONS

TOE .3184 TRA -.8598 TC3 4.6658 BAU .6021

RDE -.0141RRA -.1294 RC3 1.6333 FAU .27733

FOE -.5642 FRA 1.8246 FC-26.3555 BSP 11599

BDE .3187 BRA .8695 BC3 4.9435 FSP 4618

LAUNCH DATE NOV 19 1964

HEL|OCENTRIC CONIC

RL 147.82 LAL .DO LOL 56.70 VL 33.140 GAL

RP 231.76 LAP -.02 LOP 229.78 VP 21.164 GAP

13.61RAL 150.12 RAD 6567.3 VEL 11.424 PTH 1.98 VHp 4.258 DpA 3.68 RAp 195.57 ECC 1,1499

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

59.05 3.38 103.74 16 22 25 1880.5 -22.67 51.03

174.82 359.94 61.73 8 26 51 3651.0 -2.11 168.20

37.79 5.11 105.36 17 46 9 1595.1 -23.60 29.78

156.74 359.46 60.21 9 37 3 3411.6 -1.44 150.22

16.86 2.22 109.77 19 6 2 1331.3 -25.51 6.94

142.95 358.07 56.11 10 26 32 3248.1 .30 136.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3334.4 SGR 1018.2 SG3 1411.7 ST 791.3 SR 85.7 SS 583.8

RRT .9382 RRF -.9953 RTF -.9442 CRT .3616 CRS .4892 CST .9766

SG8 3486.4 R23 -.2994 R13 -.9528 LSA 978.7 MSA 117.8 SSA 50.6

$G1 3469.9 $G2 338.6 THA 16.14 EL1 791.9 EL2 79.8 ALF 2.26

FLIGHT TIM( 242.00 ARRIVAL DATE JUL 19 1965

DISTANCE 556.284 EARTH TO MARS

-.64 AZL 90.13 HCA 173.08 SNA 190.32 ECC .22354 INC .1030 vl 30.141

2.96 AZP 89.87 TAL 356.52 TAP 169.60 RCA 147.77 APO 232.86 V2 23.728

GP 10.05 ZAL 90.23 ZAP 141.44 (TS 165.65 ZAE 168.64 ETE 79.55 ZAC 100.20 ETC 255.61 CLP 142.57RC 220.299 GL -1.45

PLANETOCENTRIC CONIC

CS 9.002 VHL 3.000 DLA 11.17 RAL 148.64 RAD 6567.3 VEL 11.419 pTH 1.98 VHP 4.185 DPA 5.29 RAP 195.96 ECC 1.1481

LNCH AZMTH LNCH TIME L-I T1ME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 55 53 2395.54 -23.51 53.28 .97 106.26 16 33 48

90.00 6 49 23 4331.30 4.26 179.32 356.10 61.98 8 1 35

100.00 17 22 50 2115.09 -24.41 32.35 .67 107.82 17 58 5

I00.00 8 5 7 4086.99 5.09 160.90 337.64 60.50 9 13 14

110.00 16 43 46 1861.73 -26.77 12.16 339.72 112.09 19 14 50

110.00 9 0 39 3913.10 7.24 146.38 336.32 56.50 10 5 52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3642 TRA -.8259 TC3 4.6229 9AU .6060 SGT 3276.9 SGR 1227.6 SG3 1466.6

RDE .0244 RRA -.1373 RC3 1.9955 FAU .28694 RRT .9397 RRF -.9975 RTF -.9421

FD( -.9280 FRA 1.6875 FC-27. 5961 BSP 11.572 SG9 3501.2 R23 -.2895 R13 -.9547

BOE .3651 6RA .8352 6C3 5.0352 FSP 4752 SGI 3478.7 SG2 395.9 THA 19.65

PO CST TIM INJ 2 LAT INJ 2 LONG

1795.5 -21.06 45.47

3731.3 .48 172.68

15I§.1 -21.74 24.57

3487.0 1.12 154.36

1261.7 -23.54 4.49

3313.1 2.76 140.13

ORBIT DETERHINATION ACCURACY

ST 849.8 SR 99.5 SS 754.9

CRT .8753 CRS .8643 CST .9853

LSA 1135.9 NSA 96.9 SSA 47.8

ELI 854.3 EL2 47.8 ALF 5.87

LAUNCH DATE NOV 19 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC CONIC

RL 147.82 LAL .OO

RP 231.38 LAP -.05

RC 222.292 _L -5.22

PLANETCK_ENTRIC CONIC

C3 6.962 VHL 2.994

LNCH AZMTH LNCH TIHE

S0.OO 16 I5 54

90.00 6 15 18

tOO.00 17 41 0

100.00 7 32 54

110.00 18 57 49

110.00 8 32 34

DISTANCE 560.051 EARTH TO MARS

LOL 56.70 VL 33.123 GAL -.59 AZL 90.47 HCA 174.09 SMA 190.00 ECC .22223 INC .4599 Vl 30.141

LOP 230.79 VP 21.181 GAP 2.60 AZP 89.53 TAL 356.75 TAp 170.84 RCA 147.76 APO 232.23 V2 23.768

GP 11.97 ZAL 89.73 ZAP 139.75 ETS 165.98 ZAE 166.84 ETE 86.94 ZAC 102.02 ETC 255.52 CLP ¢41.26

DLA 7.60 RAL 146.88 RAD 6567.3 VEL 11.417 pTH 1.98 VNP 4.125 DPA 7.15 RAP 196.51 ECC 1.1475

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2281.65 -21.20 45.97 358.21 109.22 16 53 59 1684.6 -16.39 38.43

4440.51 7.72 185.46 356.17 62.67 7 29 19 3640.5 4.00 178.78

2010.18 -22.05 25.45 357.89 110.71 18 14 30 1410.2 -19.03 17.96

4190.21 8.51 166.65 355.75 61.24 8 42 44 3590.2 4.61 160.04

1769.79 -24.28 S.16 356.87 114.84 19 27 19 1169.6 -20.73 358.64

4003.36 10.59 151.22 334.49 57.31 9 39 17 3403.4 6.21 144.87

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTIOI ACCURACY

TOE .4265 TRA -.7817 TC3 4.5339 BAU .6180 SGT 3211.9 SGR 1307.8 SG3 1513.4

ROE .0869 RRA -.1439 RC3 2.4594 FAU .29495 RRT .9402 flRF -.9967 RTF -.9402

FOE-1.4311 FRA 1.4911 FC-28.4914 BSP 11748 SGB 3348.1 R23 -.2798 R13 -.9587

6DE .4353 BRA .7948 BC3 5.1580 FSP 4891 SGI 3517.0 602 469.1THA 24.27

LAUNCH DATE NOV 19 1964 FLIGHT TIME 246.00

HELIOCENTRIC CONIC DISTANCE 563.831

RL 147.82 LAL .DO LOL 56.70 VL 33.106 GAL -.55 AZL 90.93 HCA 175.10 SMA 189.71 ECC .22099 INC .9423

RP 231.01 LAP -.08 LOP 231.81 VP 21.200 GAP 2.24 AZP 89.05 TAL 356.96 TAp 172.07 RCA 147.79 APO 231.63

RC 224.266 GL -10.52 GP 14.64 ZAL 89.27 ZAP 137.76 ETS 161.73 ZAE 164.13 ETE 92.60 ZAC 104.34 ETC 255.37

PLANETOCENTRIC CONIC

CS 9.076 VHL 3.013 DLA 2.95 RAL 144.66 RAD 6567.3 VEL 11.422 PTH 1.98 VHP 4.088 DPA 9.72 RAP 197.33

LNCH AZ1MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ _T ASC INJ AZMTH INJ TIME

90.00 16 43 52 2134.61 -17.35 36.48 333.11 112.58 17 19 27

90.00 5 29 41 4595.38 12.44 194.41 354.32 64.35 6 46 16

100.00 16 6 35 1867.79 -16.35 16.50 354.75 114.02 18 37 43

100.00 S 49 39 4337.43 13.21 175.05 353.92 62.94 8 1 56

110.00 19 18 O 1644.30 -20.47 358.43 353.63 117.99 19 45 24

110.00 7 54 44 4133.69 15.28 158.40 352.74 59.04 9 3 37

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5213 TRA -.7391TC3 4.3545 BAU .6455 $GT 3138.2 SGIR 1900.7 303 1546.8

ROE .2011RRA -.1449 RC3 3.0560 FAU .30042 RRT .9386 RI_F -.9994 RTF -.9368

FDE-2.1763 FRA 1.2044 FC-26.6577 BSP 12088 SG9 3668.9 R23 -.2607 RI3 -.9648

90E .5588 BRA .7532 BC3 5.3199 FSP 4948 SG1 3624.7 SG2 567.8 THA 30.44

oRBIT DETERMINATION ACCURACY

ST 937.1 SiR 191.3 SS 1039.6

CRT .9885 CRS .9663 CST .9763

LSA 1404.4 MSA 151.7 9SA 21.8

ELl 956.0 EL2 28.4 ALF 11.42

ARRIVAL DATE JUt. 23 1965

EARTH TO MARS

vl 30.141

V2 23.807

CLP 139.92

ECC 1.1494

PC) CST TIM INJ 2 LAT INJ 2 LONG

1534.6 -14.34 29.28

3995.4 8.66 187.54

1267.6 -14.95 9.36

3737.4 9.48 168.25

1044.3 -16.57 351.48

3533.7 11.0S 151.84

OR�IT DETERMINATION ACCURACY

ST 1080.5 SR 395.3 SS 1493.3

CRT .9600 CRS .9987 CST .9709

LSA 1873.Z HSA 211.7 SSA 10.2

EL1 1148.2 EL2 73.9 ALF 19.81
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JPL TM 33-t00 EARTH--MARS TR&JECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 19 1964 FLIGHT TIME 248.00

HELIO_IENTRIC COllie DISTANCE 567.624

RL 147.82 LAL .00 LOL 56.70 VL 33.091GAL -.51AZL 91.69 HCA 176.12 SMA

RP 230.82 LAP -.11 LOP 232.82 VP 21.221 GAp 1.88 AZP 88.32 TAL 357.17 TAp

RC 228.222 GL -18.33 GP 18.58 ZAL 88.86 ZAp 135.18 ETS 158.68 ZAE 180.05 ETE

PLANETOCENTRIC CONIC

C3 9.575 VHL 3.094 DLA -4.26 RAL 141.67 RAO 6567.3 VEL 11.444 PTH 1.99 VHp

LNCH kZMTH LNCH TIME L-I TIME INJ LAT

90.OO 17 25 44 1920.36 -11.52

90.00 4 23 58 4830.48 18.88

100.00 18 45 4 1664.44 -12.31

100.00 5 47 19 4561.63 19.70

110.00 19 48 42 1465.21 -14.42

110.00 7 O 10 4333.62 21.89

DIFFERENTIAL CORRECTIONS

TOE .5727 TRA -.6847 TC3 3.9913 BAU .7006

ROE .4243 RRA -.1326 RC3 3.7451FAU .29735

FOE-3.2311 FRA .8063 FC-26.8867 BSP 12992

BOE .7954 ERA .6974 BC3 5.4732 FSP 4966

ARRIVAL DATE JUL 25 1965

EARTH TO MARS

189.43 ECC .21982 INC 1.8824 Vl 30.141

173.29 RCA 147.79 APO 251.07 v2 23.847

96.48 ZAC 108.27 [TC 255.09 CLP 138.44

4.096 DpA 13.48 RAp 198.62 ECC 1.1576

INJ LONG INJ RT ASC ]NJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

25.65 551.88 116.05 17 57 44 1520.4 -7.92 16.81

208.66 353.07 68.49 5 44 28 4230.5 13.79 201.35

4.42 351.47 117.46 19 12 48 1064.4 -8.54 357.66

188.53 352.72 67.05 7 3 21 3961.6 16.42 181.27

348.08 350.25 121.33 20 13 8 663.2 -10.18 341.56

170.13 351.82 63.07 8 12 24 3733.6 18.11 163.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3044.6 $GR 2459.5 863 1553.2 ST 1304.9 SR 792.1 SS 2130.7

RRT .9370 RRF -.9997 RTF -.9359 CRT .9790 CRS .9998 CST .9752

SG8 3913.9 R23 -.2236 R13 -.9744 LSA 2609.1NSA 249.6 SSA 5.2

SG1 3854.6 582 678.8 THA 38.54 EL1 1520.2 EL2 !38.6 ALF 51.01

LAUNCH DATE NOV 19 1964 FLIGHT TIME 250,00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC C._NIC DISTANCE 571.427 EARTH TO MARS

RL 147.82 LAL .00 LOt. 56.70 VL 33.076 GAL -.47 A ZL 92.94 HCA 177.14 SMA 189.17 ECC .21871 INC 2.9410 vl 30.141

RP 230.24 LAp -.15 LOP 233.84 VP 21.243 GAP 1.53 AZP 87.06 TAL 357.36 TAp 174.50 RCA 147.79 APO 250.54 V2 23.887

RC 228.159 GL -30.42 GP 24.84 ZAL 88.58 ZAp 131.35 ET8 154.35 ZAE 153.59 ETE 98.75 ZAC 114.21ETC 254.47 CLP 136.72

PLANETOCENTRIC CONIC

CS 11.252 VHL 3.356 DLA -15.54 RAL 137.20 RAO 6567.4 VEL |1,517 PTH 2.01VHP 4.216 DpA 19.40 RAp 200.83 [CC 1.1853

LNCN AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 40 0 1580.83 -.84 4.41 349.84 118.31 19 6 21 980.8 2.95 357.78

90.00 2 34 0 5235.46 25.57 235.75 354.29 79.84 4 1 16 4635.5 24.90 227.48

100.00 19 52 48 1345.92 -1.81 346.60 349.30 119.84 20 15 14 745.9 2.17 340.08

100.00 4 3 53 4945.60 27.67 214.19 354.05 78.21 5 26 19 4345.6 25.76 205.91

110.00 20 42 3 1191.65 -4.31 333.35 347.75 123.94 21 1 55 591.7 .18 327.14

110.00 5 31 8 4672.63 30,52 192.65 355.24 73.79 6 49 0 4072.6 27.99 184.36

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .9502 TRA -.6076 TC3 3.2690 BAU .8211 SGT 2933.4 $GR 3355.9 963 1445.7 ST 1655.4 SR 1636.6 99 3023.9

ROE .9570 RRA -.0511RC3 4.3652 FAU .28169 RRT .9322 RRF -.9998 RTF -.9276 CRT .9838 CRS .9999 CST .9820

FDE-4.8551 FRA .1011 FC-21.6552 BSP 14326 S_ 4437.Z R23 -.1707 RI3 -.9852 LSA 3805.8 MSA 279.9 SSA 2.7

8DE 1.3486 8RA .6097 BC3 5.4536 FSP 4564 SGI 4382.4 5G2 813.3 THA 49.12 EL1 2318.4 EL2 209.5 ALF 44.67

LAUNCH DATE NOV 19 1964 FLIGHT TIME 252.00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC CO_IC DISTANCE 575.239

RL 147.82 LAL .OO LOL 56.70 VL 35.082 GAL -.44 AZL 95.60 HCA 178.16 SHA

RP 229.86 LAp -.18 LOP 234.87 VP 21.266 GAp 1.19 AZP 84.40 TAL 357.55 TAp

gC 230.076 GL -49,41GP 35,78 ZAL 88.60 ZAP 124.46 ET8 148.61 ZAE 142.44 ET[

PLANETOCENTRIC CONIC

C3 18.077 VHL 4.252 OLA -33.15 RAL 129.27 RAO 6567.7 VEL 11.809 pTH 2.09 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

72.03 19 46 18 1306.37 25.44

107.97 0 24 28 5718.75 25.45

72.03 19 46 16 1306.37 23.44

107.97 0 24 28 5718.75 23.45

110.00 23 28 59 5877.16 17.98

110.00 1 40 56 5484.00 29.15

DIFFERENTIAL CORRECTIONS

TOE 1.5170 TRA -.4962 TC3 1.8953 BAU 1.0540

ROE 2.4344 RRA .2291RC3 5.9281FAU .22111

FOE-G.6143 FRA -.7884 FC-10.5893 8SP 18862

906 2.8684 BRA .5465 8C3 4.3615 FSP 3800

LAUNCH OATE NOV 19 1964

HELIOCENTRIC CONIC

RL 147.82 LAL .00

RP 228.31 LAp -.31

RC 237.537 GL 59.87

PLANt[TOCENTRIC CONIC

C3 26.401VHL 5.138

LNCH AZIMTH LNCH TIME

21.17 11 32 54

21.17 6 4 3

27.56 9 2 27

152.44 19 9 29

27.56 9 2 27

152.44 19 9 29

OIFFERENTIAL CCRRECTIONS

TOE .2752 TRA -.6189 TC3 .9429 BAU 1.0427

ROE 1.4691 RRA 1.2340 RC3-2.7998 FAU .31129

FDE 5.5149 FRA 4.3198 FC-10.2078 BSP 16645

BOE 1.4946 BRA 1.3805 BC3 2.9541 FSP 4693

EARTH TO MARS

188.92 ECC .21766 INC 5.6062 vl 30.141

175.71RCA 147.80 Apo 230.04 V2 25.927

100.16 ZAC 124.45 ETC 252.80 CLP 154.21

4.713 DpA 29.70 RAp 205.07 ECC 1.2975

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

356.73 357.62 114.11 20 8 3 706.4 26.49 548.99

269.55 357.63 114.10 1 59 47 5118.8 26.50 261.80

356.73 357.62 114.11 20 8 5 706.4 26.49 548.99

269.55 357.63 114.10 1 59 47 5118.8 26.50 261.80

278.85 554.67 119.57 25 6 56 5277.2 21.78 271.78

253.85 .12 108.70 3 12 20 4884.0 31.42 245.38

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2723.0 SGR 4696.3 SG3 1100.2 ST 2058.9 SR 3284.0 95 3634.5

RRT .9224 RRF -.9998 RTF -.9149 CRT .9887 CRS 1.0000 CST .9873

SGIB 5428.6 R23 -.1144 R13 -.9934 LSA 5305.3 MSA 295.0 SSA 1.6

861 5349.5 SG2 923.2 THA 60.91 ELI 3867.2 ELZ 262.1 ALF 59.04

FLIGHT TIME 260.00 ARRIVAL DATE AUG 8 1965

DISTANCE 590.673 EARTH TO MARS

LOL 56.70 VL 33.014 GAL -.34 AZL 82.26 HCA 182.32 SMA 188.06 ECC .21404 INC 7.7340 vl 30.141

LOP 239.00 VP 21.375 GAP -.11 AZP 97.73 TAt. 358.08 TAp 180.39 RCA 147.81 APO 228.31 V2 24.090

GP -32.10 ZAL 88.21 ZAP 122.25 ETS 201.69 zAE 146.73 ETE 244.12 ZAC 58.23 ETC 253.43 CLP 129.04

DLA 65.97 RAL 189.58 RAD 6568.1VEL 12.156 PTH 2.18 VHP 4.140 DpA -30.89 RAp 172.94 ECC 1.4345

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4256.37 -51.87 225.97 115.51 51.00 12 45 51 5656.4 -58.49 218.50

4713.65 -23.55 240.94 49.96 20.30 7 22 37 4113.7 -31.02 238.13

4466.29 -38.38 227.7Z 80.42 30.39 10 16 53 3866.3 -43.16 222.60

2741.64 _36.37 82.73 80.40 30.38 19 55 10 2141.6 -43.15 77.61

4466.29 -36.38 227.72 80.42 30.39 10 16 53 3866.3 -43.16 222.60

2741.64 -36.37 82.73 80.40 30.38 19 55 10 2141.6 -43.15 77.61

MI0-COUR81[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1976.0 $_ 4730.4 SG3 1465.7 ST 594.5 SR 1928.3 SS 2541.9

RRT -.8570 RRF .9997 RTF -.8449 CRT -.0132 CRS -.9995 CST -.0175

S_ 51_6.5 R23 -.0938 R13 .9956 LSA 3190.2 MSA 596.4 SSA 1.6

SGI 5036.5 $62 956.4 THA 110.47 ELI 1928.4 EL2 594.4 ALF 90.26
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAuMCH OATE NOV |9 1954 FLIGHT TIM( 262.00 ARRIVAL DATE AUG 8 1965

H(LIOCENTR|C C(_llC

RL 147.82 LAL .00

RP 227.92 LAP -.35

RC 239.3_0 GL 51.55

PLANETOCENTR|C CO0_TC

C3 18.787 VHL 4.334

LNCH AZMTH LNCH TIME

34.42 8 26 8

145.58 18 0 25

34.42 8 26 S

145.$8 18 0 26

$4.42 8 26 8

145.58 18 O 66

OIFFEREMTIAL CORRECTIONS

TOE .02GS TRA -.6287

ROE t.ZSGO RRA .8542

FOE 7.4405 FflA 4.7802

60[ 1.2GG2 BRA 1.0904

DISTANCE 594.544 EARTH TO MARS

LOL 56.70 VL 53.003 GAL -.32 AZL 84.10 HCA 485.36 SHA 187.48 ECC .21327 INC 5.9061 vl 30.141

LOP 240.04 VP 21.405 GAP -.42 AZP 95.89 TAL 358.19 TAp |8|.55 RCA 147.41 APO 227.95 V2 24.432

GP -24.12 ZAL 87.71 ZAp tZ4.Z§ ETS 198.24 ZAE 153.27 [TE 235.55 ZAC 65.98 ETC 254.59 CLP 126.07

OLA 60.16 RAL 178.38 RAO 4587.8 VEL 11.839 PTH 2.10 VHP 3.724 DPA -23.88 RAP 177.25 ECC 1.3092

L-I TIME IMJ LAX |NJ LONG IHJ RT ASC |HJ AZI4TH INJ TIME PO CST TIN IHJ 2 LAT INJ 2 LONG

4366.$7 -38.69 218.90 59.04 3R.60 9 38 44 3758.S -44.66 209.15

2686.62 -38.68 78.90 S9.OS 39.80 10 45 13 2086.6 -44.64 72.15

4356.57 -$6.69 215.90 59.04 39.60 9 38 44 3758.8 -44.65 209.16

2688.62 -56.66 78.90 59.05 39,60 18 45 13 Z086.6 -44.64 72.15

4356.57 -39.89 215.90 59.04 39.60 g 39 44 3759.6 -44.GS 209.16

2686.62 °38.68 79.90 59.03 39.60 18 45 13 Z066.6 -44.64 72.15

MID-COURSE EX(CUT|ON ACCURACY oRBIT DETERI41NATIC_4 ACCURACY

TC3 1.2179 BAu .7783 8GT 1979.3 SGR 3748.4 $63 1671.Z ST 503.3 SR 1808.1 SS 5596.8

flC3-2.6492 FAU .38365 RRT -.4667 RRF ,99R7 RTF -,8459 CflT -,3|30 CRS -.9999 CST .29T0

FC-16.7574 8SP 14814 $T_ 4237.4 RZ3 -.1256 Rt3 ,9920 LSA 3851.0 MSA 480.4 SSA 1.9

8C3 3.0966 FSP 8515 $61 4134.8 $GZ 927.0 THA 115.97 EL| 1815.5 ELZ 476.1 ALF 95.35

LAUNCH DATE NOV 19 1964 FL|GHT TIN[ 294.00 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC CONIC O|STANCE 598.429 EARTH TO MARS

RL 147.82 LAL .00 LOt. 58.70 VL 32.993 GAL -.30 AZt. 85.06 HC.A 184.40 SI4A 187.71 ECC .ZtZS4 INC 4.9352 vl 30.141

tip 227.S$ LAp -.36 LOIs 241.09 VP 21.436 GAp -.73 AZlP 94,92 TAL $58,29 TAp 182.69 RCA 147.81APO 227.60 vZ 24.173

RC 241.142 GL 48.03 GP -19.30 ZAL 87.33 ZAp 124.33 [TS 192.37 ZA£ $56.ZZ ETE 229.36 ZAC 70.59 ETC 256.10 Cbp 126.69

PLAN(TOCENTRIC CONIC

C3 15.556 VHL 3.944 DLA 35.80 RAt. 169.93 RAO 6567.6 VI[L 11.?02 PTH 2.06 VHp 3.520 OpA -IR.43 RAP 179.25 ECC 1.2560

LNCH AZllITH LNCH TIN( L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIN( I_) C$T TIN INJ 2 LAT INJ 2 LONG

36.68 8 t4 18 4285.94 -38.68 Z07.12 46.99 46.05 9 25 44 3685,R -43.97 199.53

140.32 17 20 52 2670.22 -36.67 76.84 46.98 46.04 18 5 ZZ Z070.6 -43.96 69.26

39.68 8 14 18 4685.94 -36.89 607,16 46.R9 46.05 9 25 44 3685.9 -43.97 199.53

140.32 17 20 SZ 2670.26 -36.67 76,84 46.98 46.04 16 5 62 Z070.6 -43.96 69.26

39.66 6 14 18 4285.94 -38.66 607.16 46.99 46.05 9 25 44 3685.9 -43.97 199.53

140.32 17 20 52 2670.26 -38.67 76.84 48.98 46.04 |B 3 ZZ 2070.Z -45.96 69.26

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERt41NATION ACCURACY

TOE .0085 TRA -.5937 TC3 1.5695 BAu .6499 SGT 1876.7 SGR 3058.7 SG3 Z095.9 ST 461.7 SR 1469.1 SS $554.5

RO( .9558 RRA .8145 flC$-E.8086 FAu .40647 RRT -,6323 RRF ,9R66 RTF -.8687 CRT -.30|1CR3 -.9999 CST .2880

FOE 7.5946 FRA 4.8415 FC-ZS.7322 BSP 12068 S_a 3568.6 R23 -.1615 R13 .9867 LSA 3830.0 NSA 442.0 SSA 2.5

802 .9657 BRA .8546 6C3 3.1649 FSP 7061 SGI 5473.7 $62 •01.0 THA 119.59 EL1 1476.3 ELI 438.1 ALF 95.93

LAUNCH DATE ROY 19 1964 FLIGHT TIN( 268.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC CONIC DISTANCE 602.524 EARTH TO MARS

RL 147.06 LAL .00 LQI. $8.70 VL 52.•84 GAL -.28 AZL •5.68 HCA 185.45 SHA 187.55 (CC .21188 IHC 4.5552 vl 30.141

RP 227.14 LAP -.41 LOP 242.13 vP 21.489 GAP -1.03 AZP 94.36 TAL 358.57 TAP 185.82 RCA 147.81 APO 227.28 V2 24.214

tiC 248.914 GL 42.13 GP -18.12 ZAL 87.05 ZAP 165.57 (TS 48•.65 ZA( 157.61 (T( 217.90 ZAC 75.57 (TC 655.37 CLp 125.14

pLAN[TOCEMTRIC C(_IC

C3 13.824 VML 3.719 DLA 56.58 RAL 166.15 RAO 65•7.5 VEL 11,62• pTH 2.04 VHP 3.391DpA -18.54 RAP 180.26 ECC 1.2275

LNCM AZMTH LNCM TIN( L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN IHJ 2 LAT INJ 2 LONG

43.65 6 10 58 4t34.•6 -38.03 600.67 39.41 50.48 9 21 13 3635.0 -A2.83 192.67

136.36 16 54 18 2688.85 -38.01 75.•2 59.40 50.47 17 38 47 2046.7 -42.82 67.93

45.65 8 10 53 4634.9• *3•.03 200.67 3•.41 50.4• 9 61 13 3935.0 -42.83 192.67

136.35 16 54 18 6966.95 -39.01 75.92 3•.40 50.47 17 38 47 Z098.7 -46.62 67.93

43.95 6 10 3• 46_4.96 -3•.03 600,67 3•.41 50.4• 9 61 13 3935.0 -42.85 192.67

136.35 16 54 I• 2968.65 -3•.01 75.•6 3•.40 50.47 17 38 47 Z066.7 -42.82 67.93

DIFFERENTIAL CCNRECTi_9 NIDoCOURSE EXECUTION ACCURACY ORB%T DETERNINATIOB4 ACCURACY

TOE .0276 TRA -.Sit6 TC3 1.3764 BAU .5539 SAT 1754,4 SGR Z6OS.T SG3 6266.9 ST 430.5 SR 1231.6 SS 3564.6

ROE .Tits RRA .4853 RC3-_.6622 FAU .43796 flRT -.•t45 RRF ,9••5 RTF -,9049 CRT -.Z06T Cfl3 -.9999 CST .1953

FO( 7.5501FRA 4.6146 FC-67.4650 8SP 10467 Sty8 3t44.6 R23 -.1926 Rt3 ,•809 L•A 3778.3 NSA 422.6 SSA 3.3

BOE .7660 BRA .7422 BC3 6.9970 FSAP 7631 _1 301•,0 $62 •7•.9 THA 12|,71 ELI t_S.Z EL2 419.9 ALF 94.67

LAUNCH DATE NOV 19,1984 FLIGHT TIM( 296.00 JMMIIVAL DATE AUG 14 1963

HELIOCENTRIC CGNIC

RL 147.02 LAb .OD

RP 226.75 LAP -.44

RC 644.966 GL 39.24

PLAN[TOCENTRIC CONIC

C3 12.757 VHL 5.572

LNCH AZMTH LNCH TIN(

45.72 8 lO 13

133.28 16 34 51

46.72 8 10 13

133.68 16 34 51

46.72 8 10 13

133.29 16 $4 51

DIFFERENTIAL C_IIRECTION9

TOE .0970 TRA -.5276

ROE .6309 RRA .4035

FOE 7.4309 FRA 4.5637

BDE .6544 BRA .6642

DI•TANC[ 606,_31 EARTH TO MARS

L(_ 58.70 VL 32,•76 GAL -.27 AZt. 64.07 HC.A 166.30 W4A 187.40 (CO .61122 INC 3.9674 V1 50.141

LOP 243.19 VII 61,503 GAP -1.32 AZF 93.90 TAL 358.44 TAP 184.94 RCA 147.61APO 626.98 V2 24.256

GP -13.88 ZAL 86.7• ZAp 12.40 ETS 187.65 ZAE 157,08 ETE 210.T2 zAC 75.•Z ETC 255.54 CLp 123.50

DLA 50.14 RAL t63.66 RAID 6567.S VEL 11.562 PTH 2.03 VHP 3.t93 DPA -14.10 RAp 180,73 ECC 1.6100

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZl4TH INJ TIN( Iq3 CRT TIN IHJ 6 LAT INJ 2 LONG

41•5.87 -37.25 195.T8 34.26 35.66 9 20 9 $3•3.7 -41.69 167.57

2673,15 -37,24 75.65 34._5 53.61 IT 19 E4 EOT3.Z -41.48 67.42

41•5.67 -37,65 1•5.78 34.26 53.64 9 tO 9 3595.7 -41.69 187.57

2•73.tS -37.24 73.63 54.ZS 53.61 IT |0L_4 2073.Z -41.68 67,42

41•5.87 -37.65 1•3,76 34.2• $S,St • tO • 35•5.7 -41.89 187.57

2673.1S -37.64 75.63 34.2§ $5.61 IT 12 24 2073.E -41.86 67.A2

NID-COURS[ [X(CUT|CN ACCURACY OR•IT DETERMINATION ACCURACY

TC3 1.6770 2Au .4780 SGT 1608.7 8GR L_eA.T SG3 2600.T •T 411.4 SR 1057.T SS 3537.6

RC3-2.4947 FAu .46049 RRT -.7736 RRF ,9••t RTIr -,7659 CRT -.0293 CRS -.gggg CST .0198

FC-31,2494 B_P 9253 668 2794.3 R23 -.201 R13 .I74• LSA 3692.4 MSA 411.4 SSA 4.1

BC5 2.8025 FSP 2137 3_1 2954,0 SG6 •74.1THA IEZ.GI ELI 1057.8 EL2 411.2 ALF g0.77
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 19 1964

HELIOCENTRIC CC_iC

RL 147.82 LAL .0O

RP 226.36 LAP -.48

RC 246.398 GL 37.02

PLANEYOCENTR|C CONIC

C3 12.037 VHL ].470

LNCH AZHYH LNCH TIME

49.15 8 11 14

150.85 16 19 48

49.15 8 11 14

130.65 16 19 48

49.15 8 11 14

130.85 16 19 48

FLIGHT TIM( 270.00 ARRIVAL DATE AUG 16 lgSS

01STANCE 610.149 EARTH TO MARS

LOt. 56.70 VL 32.968 GAL -.26 AZL 86.37 HCA 187.56 SMA 187.26 ECC .21063 INC 3.6330 vl 30.141

LOP 244.24 Vp 21.537 GAP -1.61 A ZP 93.60 TAL 338.50 TAp 186.05 RCA 147.81 APO 226.70 V2 24.297

GP -12.23 ZAL 86.60 ZAp 121.00 ETS 186.11 ZA( 136.28 ET( 204.91 ZAC 77.09 ETC 235.65 CLP 121.60

DLA 48.25 RAL 161.90 RAD 6567.5 VEL 11.551 pTH 2.02 VHp 3.219 DPA -12.34 RAp 180.88 ECC 1.1981

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4163.98 -36.51 191.96 30.56 5§.94 9 20 38 3564.0 -40.88 183.63

2680.14 -36.50 75.67 30.55 55.93 17 4 28 2060.1 -40.67 67.35

4163.98 -36.§1 191.96 30.56 55.94 9 20 38 3564.0 -40.68 183.63

2680.14 -36.50 75.67 30.55 53.93 17 4 28 2080.1 -40.67 67.33

4163.98 -36.51 191.96 30,$8 55.94 9 20 36 3364.0 -40.68 183.63

2680.14 -36.50 75.67 30.55 55.93 17 4 28 2080.1 -40.67 67.35

OIFFERENT|AL CORRECTIONS

TDE .1070 TRA -.4963 TC3 1.1237 BAU .4163

ROE .5461 RRA .3622 RC3-2.3303 FAU .47872

FOE 7.3916 FRA 4.6356 FC-34.4296 BSP 8297

BDE .5565 6RA .6088 BC3 2.5871FSP 8591

LAUNCH DATE NOV 19 1964

HELIOCENTRIC CONIC

RL 147.82 LAL .00

RP 223.97 LAP -.51

RC 248.110 GL 35.27

PLAHETOCENTRIC COSMIC

C3 11.519 VHL 3.394

LNCH AZHTH LNCH TIN(

51.13 S !2 56

126.67 16 7 43

51.13 8 12 56

128.87 16 7 43

51.13 8 12 56

128.87 16 7 43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1468.1 3GR 2047.1 SG3 2521.8 ST 410.1 SR 940.4 83 3533.3

RRT -.7243 RRF .9988 RTF -.7147 CRT .1592 CflS-l.0OO0 CST -.1662

SG8 2519.2 R23 -.2422 R13 .9691 LSA 3656.f MSA 404.5 SSA 4.6

SEt 2361,4 SG2 877.3 THA 122.47 EL1 943.2 EL2 403.7 ALF 85.13

FLIGHT TIME 272.00 ARRIVAL DATE AUG 18 1965

DISTANCE 614.078 EARTH TO MARS

LOt. 56.70 VL 32.960 GAL -,23 AZL 66.59 HCA 188.61 SMA 187.13 ECC .21008 INC 3.4089 Vl 30.141

LOP 245.30 VP 21.573 GAP -1.89 AZP 93.37 TAt. 358.54 TAp 187.15 RCA 147.81 APO 226.44 V2 24.339

GP -10.95 ZAL 86.45 ZAp 119.44 ETS 184.92 ZAE 155.05 ETE 200.28 ZAC 78.18 ETC 255.74 CLp 120.05

DLA 46.73 RAL 160.60 RAD 6567.4 VEL 11.529 PTH 2.01 VHP 3.154 OpA -10.89 RAp 180.81

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT

4137.62 -35.84 188.67 27.78 57.72 9 21 54 3537.6 -39.79

2688.06 -35.83 75.90 27.78 57.71 16 52 31 2088.1 -39.79

4137.62 -35.84 188.87 27.78 57.72 9 21 54 3537.6 -39.79

2688.06 -35.83 75.90 27.78 57.71 16 52 31 2088.1 -39.79

4137.62 -35.84 188.87 27.78 57.72 9 21 54 3537.6 -39.79

2688.06 -35.83 75.90 27.78 57.71 16 52 31 2088.1 -39.79

DIFFERENTIAL CORRECTIONS

TOE .1520 TRA -.4618 TC3 .9092 BAU .3651

ROE .4811 RRA .3108 RC3-2.1692 FAU .49698

FOE 7.2986 FRA 4.6283 FC-37.3508 BSP 7333

BOE .5045 BRA .5566 BC3 2.3705 FSP 9060

NID-COURS(EXECUTION ACCURACY

SET 1319.3 SGR 1858.4 SG3 2627.2

RRT -.6441 RRF .9982 RTF -.6345

SGB 2279.1 R23 -.2566 R13 .9647

$61 2096.2 SG2 894.7 THA 120.76

ECC 1.1696

INJ 2 LONG

180.48

67.51

160.48

67.51

180.48

67.51

ORBIT OETEflM|NAT|ON ACCURACY

ST 427.4 SR 845.2 $S 3490.9

CRT .3579 CRS-I.00QO CST -.3619

LSA 3595.1 MSA 396.1 SSA 5.7

EL1 862.6 EL2 391.0 ALF 77.03

LAUNCH OAYE NOV 19 1964

HELIOCENYRIC CONIC

RL 147.62 LAL .00

RP 225.56 LAp -.54

RC 249.803 GL 33.66

PLANEYOCENTRIC CONIC

C3 11.126 VHL 3.336

LNCH AZMTH LNCH TIME

52.77 8 14 59

127.23 15 57 47

52.77 6 14 59

127.23 15 57 47

52.77 $ 14 59

127.23 15 57 47

FLIGHT TIN( 274.00 ARRIVAL DATE AUG 20 1965

OISTANCE 618.016 EARTH TO MARS

LOL 56.70 VL 32.953 GAL -.25 AZL 86.77 HCA 189.66 SMA 167.01 ECC .20967 INC 3.2330 Vl 30.141

LOP 246.56 VP 21.610 GAP -2.17 AZP 93.19 TAL 358.56 TAp 188.24 RCA 147.81 APO 226.20 V2 24.361

GP -9,94 ZAL 86.34 ZAp 117,79 ETS 183.97 ZAE 153.55 ETE 196.61 ZAC 79.01 ETC 255.62 CLP 118.25

OLA 45.50 RAL 159.61 RAD 6567.4 VEL 11.512 PTH 2.01 VHP 3.098 DpA -9.67 RAP 180.58 ECC 1.1831

L-I TIME INJ LAY INJ LONG INJ RT A$C INJ AZ147H INJ TIM( PO C$T TIM INJ 2 LAT INJ 2 LONG

4115.17 -35.24 186.31 25.64 59.12 9 23 34 3515.2 -39.03 177.88

2696.18 -35.23 78.21 25.64 59.11 16 42 44 2096.2 -39.02 67.79

4115.17 -35.24 186.51 25,64 59.12 9 23 34 3515.2 -39.03 177.88

2696.18 -35.23 76.21 25.64 59.11 16 42 44 2098.2 -39.02 67.79

4115.17 -35.24 186.31 25.64 59.12 9 23 34 3515.2 -39.03 177.88

2696.18 -35.23 76.21 25.64 59.11 16 42 44 2096.2 -39.02 67.79

DIFFERENTIAL CORRECTION8

TOE .2009 TRA -.4298 TC3 .6522 BAU .3216

ROE .4322 RRA .2607 RC3-2.0612 FAU .51375

FOE 7.2115 FRA 4.6510 FC-39.970| BSP 6520

8DE .4766 BRA .5132 8C3 2.1620 FSP 9431

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1190.1 SGR 1707.4 $63 2724.6 ST 467.9 SR 771.5 83 3446.2

RRT -.5246 RRF .9975 RTF -.5150 CRT .5274 CRS-I.0000 CST -.5264

SG8 2081.3 R23 -.2597 R13 .9631 LSA 3540.2 MSA 396.3 SSA 6.6

SGI 1862.6 862 928.7 THA 117.45 EL1 821.4 EL2 373.4 ALF 67.33

LAUNCH DATE NOV 19 1964 FLIGHT TIN( 276.00 ARRIVAL OATE AUG 22 1965

HELIOCENTRIC CX_IIC

RL 147.82 LAL .OO

RP 225.19 LAp -.38

RC 251.477 GL 32.69

PLANETOCENTRIC CONIC

C3 10.821 VHL 3.289

LNCH AZNTM LNCH TIM(

54.16 8 17 12

125.84 15 49 28

54.16 8 17 12

125.64 15 49 28

54.16 6 17 12

125.84 13 48 28

OIFFERENT|AL CC_RI[CTION$

TOE .2429 TflA -.$950

HOE .$974 RRA .25_

FOE 7.1839 FRA 4.6693

80( .4657 BMA .4712

DISTANCE 621.964 EARTH TO NARS

LOL 56.70 VL 32.947 GAL -.25 AZL 88.91 HCA 190.75 SNA 186.89 ECC .20910 INC 3.0911 vl 30.141

LOP 247.43 VP 21.647 GAP -2.44 AZP 93.04 TAL 358.57 TAP 189.32 RCA 147.61 APO 225.97 V2 24.423

GP -9.11 2AL 86.27 ZAP 116.08 (T9 |83.19 ZAI[ 151.86 ETE 193.69 ZAC 79.65 ETC 255.88 CLP 116.41

TC$ .3588 BAU .2882

RC3-1.9459 FAU .51952

FC-42.3665 BIMD 5773

6C3 1.9787 FSF 9742

OLA 44.46 RAL 158.84 RAO 6587.4 VI[L 11.498 PTH 2.00 VHp 3.048 DPA -8.60 RAp 180.24 ECC 1.1781

L-| TIM( |NJ LAT |MJ LONG |NJ fiT ASC INJ AZ14TH INJ TIME PO C$T TIM INJ Z LAT |NJ 2 LON6

4095.69 -34.72 184.14 25.95 60.26 9 25 28 3495.7 -38.37 175.69

2704.18 -34.7| 78.5T 25.94 60.24 16 34 32 2104.2 -38.36 68.13

4095.69 -34.72 184.14 25.95 60.26 9 25 28 3495.7 -38.37 175.69

2704.18 -34.7| 76.57 23.94 60.24 18 34 32 2104.2 -38.36 68.13

4095.69 -34.72 184.14 23.95 60.26 9 25 28 3495.7 -36.37 175.69

2704.18 -34.7_ 76.57 23.04 60.24 18 34 32 2104.2 -38.36 66.13

NIO-COUfl_M[EI_CUTIOI ACCURACY DIGIT DETERNINAT|ON ACCURACY

SET tOf9.OQmt |884.| SG$ 2817.5 ST 512.5 SR 718.2 SS 3424.5

RRT -.$SeSIll_ r .R1)G4 RTF -.3487 CRT .8469 CRS -.9999 CST °.6453

191Y.0 R83 -.L_ItTO R13 .9701 LSA 3514.8 MSA 389.7 $8A 7.5

SG1 1657.8 _ IN52.6 TMA 111.17 EL1 811.8 EL_ 346.8 ALF 59.00
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JPL TM 33-t00 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE NOV 19 tg$4 FLIGHT TIN[ 278.00 ARRIVAL OATE AUG 24 1965

HELIOCENTRIC CONIC DISTANCE 6ES.82E EARTH TO WARS

RL 147.82 LAL .00 LOt. 56.70 VL 32.941 GAL -.25 AZL 87.03 HCA 181.82 8HA 184.79 ECC .20887 INC 2.9743 Vl 30.141

RP 224.80 LAP -.St LOft 248.50 VP 21.885 GAP -2.71 AZP 98.91 TAt. 358.57 TAp 190.38 RCA 147.81 APO 225.77 V2 24.485

RC 253.132 GL 31.72 GP -8.43 ZAL 88.25 ZAP 114.28 ITS 182.54 ZAE 150.03 IrT[ 191.34 ZAC 80.14 [TC 255.95 CLP 114.55

PLANEYOCENTR IC CONIC

C3 10.573 VHL 3.Z52 OLA 43.59 RAL 158.85 RAD 8587,4 VEL 11.487 PTH 2.00 VHP 3.004 DpA -7.85 RAP 179.81 ECC 1.1740

LNCH AZMYH LNCH 71ME L-I T|ME INJ LAT

55.38 8 19 52 4078.51 -34.25

124.84 13 42 23 2711.92 -34.84

55.38 8 t9 52 4078.51 -34.Z5

124.84 15 42 23 2711.98 -34.24

55.38 8 19 32 4078.51 -34.25

124.84 13 42 23 2711,92 -34.24

O|FFERENTIAL CCRRECTION$

70( .2977 TRA -.3640 TC3 .0487 BAD .2808

ROE .3884 RRA .2598 RC3-1.8448 FAU ,345|8

FOE 7.0894 FRA 4.7582 FC-44,6403 8We 5180

BOO .4721 RRA .4586 BC3 1.8452 F_ 10052

LAUNCH DATE _V 19 IH4

HELIOCENTRIC CONIC

RL 147.82 LAL .00 LOL 56.70 VL

RP 224.41 LAP *.84 LOP 249.58 VIP

RC 254.766 GL 30.89 GP -7.85 ZAL

PLAN(TOCENTRIC C(_AIC

|NJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO COT TIN INJ 2 LAT [NJ 2 LONG

182.27 28.59 61.20 9 27 30 3476.5 -37.79 173.81

76.96 22.58 61.19 16 27 35 6111.9 -37.78 88.50

182.27 22.59 61.20 9 27 30 3478.5 -37.79 173.81

76.98 28.58 61.19 18 27 35 2111.9 -37.78 88.50

182.27 22.59 81,20 9 27 30 3478.5 -37.79 173.81

T0.98 22.58 61.19 16 Z7 35 2111.9 -37.78 68.50

MID-COURSE ExECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

_T 103t.4 SGR 1482.0 SOS 2906.5 ST 588.3 $R 669.9 SS 3372.3

RRT -.1410 flRF .9932 RTF -.1314 CRT .7410 CRS -.9999 COT -.7369

SO8 1805.8 R23 -.1319 R13 .9865 LOA 3465.8 MSA 394.4 SSA 8.5

SO1 1495.3 SO2 !012,0 THA 100.42 ELI 633.0 EL2 317.7 ALF 49.99

FLIGHT T|14[ 280.00 ARRIVAL DATE AUG 26 1963

DISTANCE 629.891 EARTH TO WARS

38.955 GAL -.23 AZL 87.12 HCA 192.89 MAA 186.70 ECC .E0827 INC 2.8765 Vl 30.141

21.724 GAP -E.gT AZP 92.80 TN. 358.55 TAP 19t.44 RCA 147.81 APO 225.58 v2 24.306

86.82 ZAP 112.42 ETS 181.99 ZA( 148.10 ETE 189.44 2AC 80.53 ETC 256.01 CLP 112.65

C3 10.368 VHL 3.L_O OLA 42.83 RAL 157.78 RAO 8567.4 VEL 11.479 PTH 2.00 VHp 2.985 DPA -0.78 RAP 179.31ECC 1.1708

LNCH AZ14TH LNCM TIN( L-| TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZIATH INJ TIME PO COT TIM INJ 2 LAT INJ 2 LONG

58.42 8 81 57 4060.10 -33.83 180.62 21.49 62.00 9 29 40 3485.1 -37.27 172.16

123.58 15 38 17 2719.42 -33.82 77.35 21.48 61.98 18 81 3_ 2119.4 -57.26 88.89

56.42 8 21 57 4063.10 -33.83 180,62 21.49 62.00 9 29 40 3463.1 -37.27 172.16

123.50 15 36 17 2719.42 -33.82 77.35 21.48 61.98 18 21 38 21t9.4 -37.26 88.89

58.46 O 21 57 4003.10 -33.83 180,62 21.49 62.00 8 _) 40 3483.1 -37.27 172.16

123.58 15 30 17 2712.42 -33.82 77.35 21.48 01.98 18 21 38 2118.4 -37.28 68.89

OIFFERENTIAL CORRELe71ON$ M|O-COURSI[ EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TIDE .$450 TRA -.5258 TC3 -.3105 BAU .2458 SOT 1021.4 SGR 1390.0 SO3 2981.5 8T 658.1 SR 635.5 SS 3349.4

ROE .3448 RRA .2240 RC3-1.7435 FAU .55762 RflT .1237 RRF ,9936 RTF .1331 CflT .8082 CRS -.9998 COT -.8021

FOE 7.0880 FRA 4.7334 FC-40.5834 BOP 4779 S_ 1724.9 R23 .1241 R13 .8859 LSA 3450.3 MSA 388.1 SSA 9.4

BOO .4878 BRA .5954 BC3 1.7719 FOP 10301 SO1 1402.0 SO2 1004.9 THA 79.22 EL1 869.9 ELI 283.1 ALF 45.78

LAUNCH 0ATE NOV 19 1904 FLIGHT TIM( 288.00

HELIOCENTRIC CONIC DISTANCE 653.868

RL 147.88 LAL .00 LOt. 56.70 VL 32.931 GAL -,26 AZL 87.21 HCA 183.87 $14A

tip 224.02 LAP -.87 LOp 25D.05 VP 21,704 GAP -3._3 AZP 92.7| TAL 356.$2 TAP

RC 256.580 GL 30.17 GP -7.33 ZAL 66.24 ZAP 110.54 ETO 181,52 ZAE 148.10 ETE

PLANETOCENTRIC CONIC

C3 10,195 VHL 3.193 OLA 42.10 RAL 157.43 flAD 8507.4 V(L 11.471 pTH 1.99 VHP

LMCH AZNYH LNCM TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH |NJ TIME

57.38 8 24 27 4049.10 -33.45 179.10 20.59 88.66 9 31 56

122.64 15 50 59 2728,81 -33.44 77.75 20.58 82,67 18 16 26

57.36 8 24 27 4049.16 -33.45 1?9._0 20.$9 02.68 9 Sl 56

122.84 15 30 56 2788.61 -33.44 77.75 20.58 82.67 16 16 28

57.36 8 24 27 4049.10 -33.45 t79.16 20.59 62.68 9 32 56

182.84 15 30 58 2726.81 -33.44 77,75 20.58 62.87 16 16 26

DIFFERENTIAL C_RRECTIONO MID-COURSE EXECUTION ACCURACY

TOE .0901 TRA ,.2OLffl TC3 -.8953 BAU .2444 SOT 1027.8 8GR 1312.6 SO3 3056.5

ROE .3258 RRA .2135 RC3-1.6531FAU .56996 RRT .3596 RRF .9917 RTF .3693

FOE 7.0154 FRA 4.8501 FC-48.3989 BOP 4611 _ 1711.2 R23 .3611 R13 .9237

BIDE .51_q) BRA .3624 BC3 1.7934 FOP 10054 $81 1429.4 OG2 940.6 THA 58.27

LAUNCH DATE NOV 19 1964 FLIGHT TIN( 284.00

iA(LIOCENTRIC C_N1C DISTANCE 657.855

RL 147.82 LAL .00 LOL 56.70 _ 32.1128 GAL -.26 AZL 87.28 HCA 195.05

RP 223.$3 LAP -,71 LOP 251.74 VF 21.804 GAP -3.46 AZP 92.83 TAL 358.4?

RC 257.974 GI. 22.55 GP -6.91 ZAL 66.30 ZAP 108.62 ETO 181.12 ZAE 144.03

PLANETOCENTRIC C_NIC

C3 10.048 VHL 3.170 DLA 41.36 RAL 157.17 RAD 6567.4 V(L 11.465 PTH 1.99 VMF

LNCH AZNTH L_H TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN(

58.20 8 27 1 4036.37 -33.11 177.83 19.85 63.28 9 34 17

121.80 15 26 21 2733.58 -33.10 78.14 19.84 63.27 16 11 55

58.20 8 27 1 4030.57 -33.11 177.83 19.85 63.28 9 34 17

121.80 15 26 21 2733,58 -33.10 78.14 19.84 63.27 16 11 55

58.20 8 27 1 4030,37 -33.11 177.83 19.65 63.28 9 34 17

121.80 15 26 21 2733.58 -33.10 78.14 19.64 63.27 16 11 55

OIFFERENTIAL CORRECTIONS MID-COURSE [XJ[CUT1ON ACCURACY

SOT 1229.3 _ 1242.2 SG3 3121.9

RflT .5552 RRF .9893 RTF .564g

1747.7 R23 .4431 R13 .8848

DO1 1541.2 $82 824.1THA 45.54

TOE .4483 'IRA -.2530 TC3-1.1005 OAU .2574

ROE .3107 RRA .2024 RC3-1,5683 FAU .58112

FDE 6.9882 FRA 4.8864 FC-50.O890 BOP 4718

BOO .5438 BRA .3240 BC3 1.9159 FOP 10885

SMA

TAP

ETE

ARRIVAL OATE AUG 28 1965

EARTH TO MARS

186.61 [CC .20791 IHC 2.7933 vl 30.141

162.48 6CA 147.01 APO 225.41 V2 24.548

187,88 ZAC 80.83 ETC _56.07 CLP 110.72

2.930 DPA -5.97 RAP 178.75 ECC 1.1678

PO COT TIM INJ Z LAT INJ 2 LONG

3449.2 -38.81 170.89

2126.6 -36.80 69.28

5449.2 -36.81 170.69

2126.8 -36.80 69.28

3449.2 -36.81 170.69

2128.6 -36.60 69.28

ORBIT DETERMINATION ACCURACY

ST 742.0 SR 605.7 SS 3317.1

CRT .8523 CRS -.99g7 COT -.8443

LSA 3430.5 MSA 390.7 SSA 10.4

EL1 923.4 ELI 254.6 ALF 38.26

ARRIVAL OATE AUG 30 1965

EARTH TO MARS

186.53 ECC .20758 INC 2.7216 Vl 30.141

193.52 RCA 147.81 Also 225.25 V2 24.590

!86.59 ZAC 81.07 ETC 256.14 CLP 108.76

2.900 OPA -5.21 RAp 178.15 ECC 1.1654

PO COT TIM INJ 2 LAT INJ 2 LONG

3436.4 -38.39 169.36

2133.6 -36.58 69.68

3436.4 -36.39 169.36

2135.6 -56.38 69.88

3436.4 -36.39 169.36

2133.6 -38.38 69.68

ORBIT DETERMINATION ACCURACY

ST 827.6 SR 581.3 SS 3286.7

CRT .8873 CRS -.9996 CST -.8780

LOA 3418.g MSA 386.7 SSA 11.3

ELI 986.0 EL2 225.0 ALF 33,g_
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. l, 1964)

LAL)NCH DATE NOV 19 1964 FLIGHT TIME 286.00 ARRIVAL DATE SEp 1 1965

HELIOCENTRIC CONIC

RL 147.62 LAL .00 LOL 56.70 VL 32.922 GAL

RP 223.24 LAP -.74 LOP 252.82 VP 21.846 GAP -3.73 AZP 92.55 TAL 358.41 TAp 194.54 RCA 147.81

RC 259.547 GL 29.00 GP -6.53 ZAL 86.38 ZAP 106.66 ETS 180.76 ZAE 141.92 ETE 185.52 ZAC 81.25

PLANETOCENTRIC CONIC

C3 9.920 YHL 3.150 DLA 41.02 RAL 157.00 RAD 6567.4 VEL 11.4§9 pTH 1.89 VHp

DISTANCE 641.8§1 EARTH TO MARS

-.27 AZL 87.34 HCA 196.14 SMA 186.46 ECC .20728 INC 2.6589 Vl 30.1A1

APO 225.11 V2 24.632

ETC 256.20 CLP 106.79

2.873 DpA -4.49

1NJ AZMTH INJ TIME PO CST TIN

63._ 9 36 45 3424.5

63.80 16 T 56 2140.4

63.82 9 36 45 3424.5

63.89 16 7 $6 2140.4

63.82 9 36 49 3424.5

63.80 16 7 56 2140.4

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C

§8.$6 8 29 40 4024.49 -32.79 176.61 18.25

121.02 15 22 16 2740.37 -32.78 78.54 19.24

56.98 8 29 40 4024.49 -32.79 176.6I Ig.2s

121.02 19 22 16 2740.37 -32.76 78.54 19.24

58.98 8 29 40 4024.49 -32.79 176.61 19.25

121.02 19 22 16 2740.37 -32.76 78.54 19.24

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACy

TOE .4960 TRA -.2165 TC3-1.$17§ BAU .2822 9GT 1414.3 8GR 1182.1 6G3 3187.9

RDE .2961RRA ,1946 RC3-1.4919 FAU .59225 RRT .6834 RRF .9866 RTF .6942

FOE 6.9184 FRA 4.9616 FC-51.6847 BSP 5093 _ 1843.3 R23 .4516 R13 .8776

BOE .5786 6RA .2911 6C3 2.1280 FSP 11090 SGI 1697,2 SG2 719.1THA 37,61

RAp 177.51 ECC 1.1633

INJ 2 LAT INJ 2 LONG

-36.01 168,15

-36.00 70.08

-36.01 168.15

-36.00 70.08

-3s.01 1ss.15
-36.00 70.08

ORBIT DETERMINATION ACCURACY

ST 916.2 SR 560.9 SS 3256.5

CRT .9107 CRS -.9994 CST -.8999

LSA 3407.2 MSA 387.1 SSA 12.3

EL1 1055.2 EL2 201.2 ALF 30.36

LAUNCH OATE NOV 19 1964 FLIGHT TIN( 286.00 ARRIVAL DATE SEP 3 1965

HELIOCENTRIC CONIC DISTANCE 645.857

RL 147.62 LAL .00 LOt. 56.70 VL 32.916 GAL -.29 AZL 87.40 HCA 197.23

tip 222.83 LAp -.77 LOP 253.91VP 21.887 GAP -3.97 AZP 92.49 TAL 358.33

RC 261.100 GL 28.52 GP -6.18 ZAL 86.50 ZAP 104.71 (T6 180,45 ZAE 139.77

PLAN(TOCENTRIC CONIC

C3 9.809 VHL 3.132 DLA 40.53 RAL 156.89 flAO 6567.4 VEL 11.454 PTH 1.99

LNCH AZMTH LNCH TIN( L-I T|N( INJ LAT INJ LONG |NJ RT A$C INJ AZMTH

59.70 8 32 25 4013.37 -32.49 175.48 18.76 64.30

120.30 18 18 39 2747.00 -32.48 78.93 18.76 64.29

89.70 8 32 25 4013.37 -32.49 175.48 18.76 64.30

120.30 13 18 39 2747.00 -32.48 76.93 18.76 64.29

59.70 8 32 25 4013.37 -32.49 175.48 18.76 64.30

120.30 15 18 39 2747.00 -32.46 78.93 18.76 64.29

OIFFERENTIAL CCRRECTIONS

TOE .5461 TRA -.1771 TC3-1.9740 BAU .3166

ROE .2865 RRA .1666 RC3-1.4161 FAU .60124

FOE 6.8252 FRA 4.6942 FC-53,0653 BSP 5677

BDE .6167 BRA .2573 9C3 2.4294 FSP 11246

EARTH TO HARS

SMA 186.40 ECC .20701 INC 2.6035 VI 30.141

TAP 195.$5 RCA 147.81 APO 224.99 V2 24.674

ETE 184.61 ZAC 81.39 ETC 256.27 CLP 104.80

VHP 2.850 OPA -3.81 RAP 176.84 ECC 1.1614

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

9 39 16 3413.4 -35.63 167.02

16 4 26 2147.0 -35.64 70.48

9 39 18 3413.4 -35.65 167,02

16 4 26 2147.0 -35.64 70.48

9 39 16 3413.4 -35.65 167.02

16 4 26 2147.0 -33.64 70.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

Sd;T 1645.8 SGR 1123.9 SG3 3238.8 ST 1007.9 SR 541.8 SS 3210.1

RflT .7725 RRF .9633 RTF .7853 CRT .9291CRS -.9992 CST -,9172

1992.9 R23 .4265 R13 .8869 LSA 3386.0 MSA 385.6 SSA 13.3

$GI 1894.0 SG2 620.2 THA 31.59 ELI 1130.2 EL2 178.7 ALF 27.28

LAUNCH DATE NOV 19 1964 FLIGHT TIME 29D.00 ARRIVAL DATE SEP S 1965

HELIOCENTRIC CONIC DISTANCE 649.872

RL 147.82 LAL .00 LOL 56.70 VL 32.915 GAL -.$0 AZL 87.45 HCA

RP 222.47 LAp -.80 LOP 255.00 VP 21.929 GAP -4.20 AZP 92.43 TAL

RC 262.$59 GL 26,09 GP -5.87 ZAL 86.64 ZAP 102.73 ETS 180.18 ZAE

PLAN(TOCENTRIC CONIC

C3 9.711VHL 3.116 OLA 40.07 RAL 156.84 RAO 6567.4 VEL 11.450 PTH

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT

60.38 8 35 16 4002.76 -32.20

119.62 15 15 23 2753.64 -32.19

60.36 6 35 16 4002.76 -32.20

119.62 15 15 23 2753.64 °32.19

60.38 6 35 18 4002.76 -32.20

119.62 15 15 23 2753.64 -32.19

DIFFERENTIAL CORRECTIONS

TOE .5962 TRA -.1386 TC3-2.4378 6AU .3614

ROE .2772 RRA .1816 RC3-1.3438 FAU .60887

FOE 6.7490 FRA 5.0912 FC-54.2828 B_P 6461

BOE .6575 8RA .2285 6C3 2.7637 FSP 11415

EARTH TO HARS

198.32 SNA 186.34 ECC .20676 INC 2.5546 vl 30.141

356.24 TAp 196.56 RCA 147.81 APO 224.67 V2 24.716

137.60 ETE 183.64 ZAC 81.50 (TC 236.34 CLP 102.80

1.99 VHp 2.831 DpA -3.15 RAP 176.14 ECC 1.1598

INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

174.42 18.38 64.74 9 42 1 3406.6 -35.31 165.97

79.34 18.37 64.72 16 1 17 2153.6 -35.30 70.89

174.42 18.38 64.74 9 42 1 3402.8 -35.31 165.97

79.34 18.37 64.72 16 1 17 2153.6 -35.30 70.89

I74.42 18.38 64.74 9 42 1 3402.8 -35.31 165.97

79.34 16.37 64.72 16 1 17 2153.6 -35.30 70.89

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 1902.9 6_ 1073.1 SG3 3287.9 ST 1101.7 SR 526.9 SS 3175.3

RRT .8255 RRF .9794 RTF .6413 CRT .9421 CRS -.9989 CST -.9288

SG8 216407 R23 .3916 R13 .6996 LSA 3379.7 MSA 388.3 3SA 14,2

SG1 2115.6 SG2 544.8 THA 26.89 EL1 1210.5 EL2 |60.8 ALF 24.72

LAUNCH DATE NOV 19 1964 FLIGHT TIM( 292.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC C(_IIC DISTANCE 653.896

RL 147.82 LAL .00 LOL 56.70 VL 32.912 GAL -.32 AZL 87.49 HCA

tip 222.06 LAp -.63 LOP 256.10 VP 2|.972 GAP -4.43 AZP 92.37 TAL

tiC 264.145 GL 27.70 GP -S.56 ZAL 66.82 ZAp 100.74 ETS 179.93 ZA(

PLAN(TOCENTRIC CONIC

C3 9.623 VHL 3.102 DLA 39.64 RAL 156.85 RAD 6567.3 VEL 11.446 PTH

LN(H-AZII4TH LNCH TIM_ L-I TIME INJ LAT

61.02 8 38 18 3992.62 -31.93

118.98 15 12 29 2760.22 -31.92

61.02 8 36 18 3992.62 -31.93

118.98 15 12 29 2760.22 -31.92

61.02 6 38 16 3992.62 -31.93

118.98 15 12 29 2760.22 -31.92

OIFFEflENTIAL C_I_RECTION6

TOE .6453 "IRA -.0956 TC3-2.9236 9Au .4103

ROE .2693 RRA .1759 RC3-1.2723 FAu .61430

FOE 6.6621 FRA 5.1355 FC-55.2812 BSP 7341

BOE .69.93 BRA .2002 BC3 3.1887 F8P 11591

EARTH TO MARS

199.42 SMA 166.29 ECC .20657 INC 2,5109 vl 30.141

358.13 TAP 197.55 RCA 147.01 APO 224.77 V2 24.758

135.40 ETE 183.19 ZAC 81.58 ETC 256.41 CLP 100.79

1.99 VHP 2.816 DPA -2.$1 RAp 175.43 ECC 1.1584

INJ LONG INJ RT ASC IHJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

173.41 16.06 65.15 9 44 51 3392.6 -34.99 164.97

79.74 16.08 65.13 15 58 29 2160.2 -34.98 71.30

173.41 |6.06 65.19 9 44 51 3392.6 -34.99 164.97

79.74 18.08 65_13 15 58 29 2t60,2 -34.98 71.30

173.41 I8.08 63.15 9 44 51 3392.6 -34.99 164.97

79.74 I8.09 65.13 15 58 29 2160.2 -34.98 71.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2162.7 SGR 102A.0 SG3 3323.3 ST 1199.1 SR 513.6 SS 3135.8

RRT .8627 RIM: .9746 RTF .8822 CRT .9534 CRS -.9985 CST -.9392

SG8 2410.9 R23 .3454 R13 ,9151 LSA 3372.g MSA 385.9 SSA 15.2

SGI 2363.0 SG2 478.3 THA 23.03 EL1 1293.0 EL2 143.3 ALF 22.58
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JPI_ TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 19 1964

HELIC_ENTRIC CONIC

RL 147.82 LAL .00

RP 221.70 LAp -.87

RC 265.639 GL 27.35

PLANETOCENYRIC CONIC

CS 9.546 VHL 3.090

LNCH AZNTH LNCH TIME

61.63 8 41 27

116.37 1§ 9 51

61.63 S 41 27

118.3• 15 9 51

61.6_ 8 41 27

116.37 15 9 51

FLIGHT TIME 294.00 ARRIVAL DATE SEp 9 1965

LOt. 56.70 VL 32.909 GAL

LOP 257.20 VP 22.015 GAP

GP -5.33 ZAL 87.02 ZAp

DISTANCE 657.929 EARTH TO MARS

-.34 AZL 67.53 HCA 200,52 SMA 186.25 ECC .20640 INC 2.4718 Vl 30.141

-4.66 AZP 92,32 TAL 356.01 TAp 196.53 RCA 147.81 Apo 224.69 V2 24.799

98.73 ETS 179.71 ZAE 133.19 ETE 182.62 ZAC 81.63 ETC 256.49 CLP 98.77

DLA 39.23 RAL 156.92 RAD 6567.3 VEL 11.443 PTH 1.98 VHp 2.604 OPA -1.90 RAP 174.71 ECC 1.1571

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

3g62.81 -31.67 172.45 17.86 65.52 9 47 50 ]382.8 -34.68 164.01

2766.84 -31.65 80.16 17.86 65.51 15 55 58 2166.8 -34.67 71.72

3982.81 -]1.67 172.45 17.86 65,52 9 47 50 3382.8 -]4.68 164.01

2768.84 -31.65 80.16 17.86 65.51 15 55 56 2166.8 -34.67 71.72

3982.81 -31.67 172.45 17.66 65.52 9 47 50 3]82.8 -34.66 164.01

2766.84 -31.65 80.16 17.86 65.51 15 55 58 2166.8 -34.67 71.72

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .694• TRA -.0514 TC3-3.4080 BAU .4615 SGT 2471.8 SGR 960.6 SG3 3359.1 ST 1290.4 SR 501.9 SS ]089.7

ROE .2621 RRA .1711 flC3-1.2065 FAU .62063 RRT .6863 RRF .9695 RTF .9092 CRT .9622 CRS -.9981 CST -.9470

FOE 6.5528 FRA 5.1865 FC-56.2863 BSP 8370 SGB 2659.2 R23 .2993 R13 .9285 LSA 3363.7 NSA 365.1 SSA 16.2

ODE .7425 8RA .1786 BC3 3.6160 FSP 11646 SG1 2624.6 SG2 427.7 THA 19.92 EL1 1378.6 ELI 128.0 ALF 20.70

LAUNCH DATE NOV 19 1964 FLIGHT TINS 296.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC CONIC

RL 147.82 LAL .00 L(X. $6.70 VL 32.907 GAL

RP 221.]2 LAp -.90 LOP 258.31VP 22.059 GAP

RC 267.114 GL 27.03 GP -5.09 ZAL 87.25 ZAP

PLAN(TOCENTRIC CONIC

CS 9.4•6 VHL S.078

LNCH AZNTH LNCH TIM(

62.23 8 44 45

117.77 15 7 27

62.23 8 44 45

117.77 15 • 27

62.28 S 44 45

117.77 15 7 27

DIFFERENTIAL CCRRECTIONS

TOE .7419 TRA -.O070 TC]-3.9217 8AU .5174

ROE .2564 RRA .1676 RC3-1,1404 FAU .62290

FOE 6.4526 FRA 5.2626 FC-§6.9066 8SP 9430

BDE .7850 BRA .1678 BC3 4.0841 FSP 11725

DISTANCE 661.970 EARTH TO MARS

-.36 AZL 87.56 HCA 201.62 SMA 186.21 ECC .20625 INC 2.4361 vt $0.141

-4.88 AZP 92.26 TAL 357.87 TAp 199.50 RCA 147.81 APO 224.62 V2 24.841

96.73 ETS 179.52 Z/dE 130.97 ETE 182.14 ZAC 81.67 ETC 256.57 CLP 96.76

OLA ]8.84 RAL 157.03 RAD 6567.3 VEL 11.440 PTH 1.98 VHP 2.796 OpA -1.31 RAp 173.96 ECC 1.1560

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

397].23 -31.41 171.51 17.72 65.88 9 50 59 ]373.2 -34.]7 163.08

2773.]6 -31.40 80.58 17.71 65.86 15 53 41 2173.6 -34.]7 •2.15

3973.23 -31.41 171.51 17.72 65.88 9 50 59 3373.2 -34.$7 16].08

2773.56 -]1.40 80.58 17.71 65.86 15 53 41 2173.6 -34.37 72.15

3973.23 -31.41 171.51 17.72 65.66 9 50 59 ]373.2 -]4.]7 168.08

277].56 -31.40 80.58 17.71 65.86 15 33 41 2173.6 -34.37 72.15

NIO-COUR_M[ (XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2781.5 $GR 938.7 863 3379.4 ST 1382.8 SR 492.6 SS $051.4

RRT .6991 RRF .9633 RTF .9281 CRT .9689 CRS -.9975 CST -.9527

SG8 2933.6 R23 .2353 R13 .9396 LSA ]364.1 MSA 365.3 SSA 17.1

SG1 2909.2 SG2 392.8 THA 17.20 EL1 146].4 EL2 115.2 ALF 19.16

LAUNCH DATE NOV 19 1964 FLIGHT TIME 298.00

HELIOCENTRIC CONIC DISTANCE 666.0Z1

RL 147.82 LAL .00 LOt. 56.70 VL 32.905 GAL -.39 AZL 87.60 HCA 202.73

RP 220.94 LAP -.93 LOP 259.42 Vp 22.103 GAP -§.10 AZP 92.22 TAL 357.7]

RC 268.570 GL 26.73 GP -4.87 ZAL 87.52 ZkP g4.73 ET$ 179.34 ZAE 128.74

PLANET(_ENTRIC CONIC

C3 9.414 VHL 3.068 DLA 36.46 RAL 157.19 RAD 6567.] VEL 11.437 PTH 1.98

LNCH AZMTH LNCH TIME L-; TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

62.61 8 48 14 ]g63.79 -31.16 170.60 17.63 66.22

117.19 13 5 15 2760.4] -]1.14 81.02 17.63 66.20

62.81 8 48 14 3963.79 -31.16 170.60 17.63 66.22

117.19 15 5 13 2760,43 -31.14 81.02 17.63 66.20

62.81 8 48 14 ]963.79 -31.16 170.60 17.6] 66.22

ARRIVAL OATE $EP 13 1965

EARTH TO MARS

SMA 186.18 ECC .20613 |NC 2.4037 vl $0.141

TAp 200.46 RCA 147.80 APO 224.56 Y2 24.883

ETE 181.71 ZAC 81.69 ETC 256.65 CLP 94.74

VHp 2.791DpA -.74 RAp 17].25 ECC 1.1549

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

9 54 17 3363.6 -34.08 162.17

13 51 ]6 2180.4 -34.07 72.60

9 34 17 ]]6].6 -34.08 162.17

13 51 ]6 2180.4 -34.07 72.60

9 54 17 ]363.8 -34.08 162.17

117.19 15 5 15 2780.43 °]1.14 81.02 17.63 66.20 13 51 36

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .7663 TRA .0402 TC3-4.4331 BAU .5743 SGT 3094.6 SGR 900.5 SG3 3399.1

ROE .2507 RRA .1637 RC]-1.0803 FAU .62637 RRT .9078 RRF .9362 RTF .9422

FOE 6.$078 FRA 5.2g7] FC-57.6008 BSP 10539 SG_ 3223.0 R23 .2118 R13 .9491

60E .8272 6RA .1685 BC3 4.5629 FSP 11717 SGt 3202.3 SG2 363.0 THA 15.00

LAUNCN DATE NOV 19 1964 FLIGHT TZME ]00.00

HELIOCENTRIC CONIC DISTANCE 670.080

RL 147.82 LAL .00 LOL 36.70 VL 32.904 GAL -.42 AZL 87.63 HCA 203.64 SMA

RP 220.56 LAp -.96 LOP 260.53 VP 22.147 GAP -5.32 AZP 92.17 TAt. 357.36 TAp

RC 270.009 GL 26.46 GP -4.67 ZAL 87.81 ZAP 92.73 ETS 179.19 ZA( 126.52 ETE

PLAN(TOCENTRIC CONIC

CS 9.389 VHL ].039 DLA 39.09 RAL 157.38 RAD 6567.3 VEL 11.435 PTH 1.98 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

63.$9 8 51 5] 3954.41 -30.90 169.70 17.61 66.34 9 57 48

116.61 15 3 14 2787.49 -30.89 81.47 17.60 66.52 13 49 41

63.$9 8 51 53 3954.41 -30.90 169.70 17.61 66.34 9 57 48

116.61 1] 3 14 2787.49 -30.89 81.47 17.60 66.32 15 49 41

6].39 8 51 53 3934.41 -30.90 169.70 17.61 66.54 9 57 48

116.61 15 3 14 2787.49 -30.89 81.47 17.60 66.52 13 49 41

DIFFERENTIAL CC)RRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .R342 TRA .0861 TC3-4.9620 BAU .6337 SGT 3420.8 $GR 863.3 863 3403.3

ROE .2433 RRA .1611 RC3-1.0166 FAU .62616 RflT .9100 RAtF .9479 RTF .9518

FOE 6.1453 FRA 5.3660 FC-57.9248 B8P 11675 SGB 3328.1 R2S .1751 R13 .9561

BDE .8696 BRA .1836 BC3 5.0651 FSP 11732 SGI 3510.8 SG2 348.8 •HA 13.07

2180.4 -34.07 72.60

ORBIT DETERMINATION ACCURACY

ST 1474.6 SR 462.9 SS 2994.7

CRT .9746 CRS -.9966 CST -.9573

LSA ]]50.8 MSA 384.2 SSA 18.1

ELI 1548.3 EL2 103.0 ALF 17.78

ARRIVAL DATE SEP 13 1965

EARTH TO MARS

186.15 ECC .20604 INC 2.]741 vl 30.141

201.41 RCA 147.80 APO 224.31 V2 24.924

181.33 ZAC 81.70 ETC 236.7] CLP 92.74

2.789 DpA -.18 RAp 172.53 ECC 1.1540

PO CST TIM INJ 2 LAT INJ 2 LONG

3354.4 -]3.79 161.28

2187.3 -]3.78 73.06

3354.4 -33.79 161.28

2187.3 -3].78 73.06

]334.4 -33.79 161.28

2187.5 -]].78 73.06

ORBIT DETERMINATION ACCURACY

ST 1566.] SR 474.3 S] 2934.8

CRT .9790 CRS -.9960 CST -.9606

LSA 3337.9 MSA 387.0 $SA 19.0

EL1 1633.9 EL2 92.7 ALF 16.57
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 19 1984

HELIOCENTRIC CONIC

RL 147.82 LAL .DO

RP 220.18 LAP -.99

RC 271.430 GL 28.21

PLANETOCENTRIC CONIC

C$ 9.SOD VHL 3.D51

LNCN AZNTH LNCH TIME

63.98 8 55 45

116.04 15 I 20

63.96 8 55 45

116.04 15 1ZO

63.96 8 55 45

116.04 15 I 20

FLIGHT TIlE 302.00

DISTANCE 474.146

LOL 56.70 VL 32.908 GAL -.45 AZL 87.65 HCA Z04.96 SMA

LOP 261.64 VP 2Z.192 GAP -5.52 AZP 92.13 TAL 357.$8 TAP

GP -4.48 ZAL 86.13 ZAP 90.74 ETS 179.05 ZN[ 124.30 ETE

ARRIVAL DATE 8EP 17 1965

EARTH TO MARS

186.15 ECC .Z0597 INC 2.3469 vl 30.141

202.34 RCA 147.60 APO E24.47 V2 24.985

1Rio02 ZAC $1.71 ETC 656.82 CLP 90.74

DLA 37.72 RAL 157.64 RAD 656T.3 V(L 11.482 PTH t.98 VHP

L-I TiME INJ LAT lNJ LONG INJ RT ASC INJ AZNTH INJ TIN(

3944.99 -30.65 168.80 17.64 66.85 10 I 30

2794.83 -30.64 81.95 1T.63 66.85 15 47 54

3944.99 -30.65 166.80 17,64 66,85 10 I SO

2794.83 -30.64 81.95 17.63 66.83 15 47 54

3944.99 -$0.65 168.80 17.64 66.85 10 1 30

2794.86 -30.64 81.95 17,63 66.83 15 4T 54

DIFFERENTIAL C(:RRECTION9

TOE .8778 1RA .1388 TC3-5.4867 BAU .6931

ROE .2415 RRA .1586 RCS -.9569 FAU .62540

FOE 5.9968 FNA 5.4254 FC-58.1659 BSP |2857

BO( .9105 BRA .2107 8C3 5.5895 FSP 11760

MID-COURSE [XI[CUTION ACCURACY

SGT 3746.4 SGR 829.7 SG$ 3404.Z

RRT .9093 RRF .9386 RTF .9596

SG8 3837.1 R23 .1412 R13 .9623

SG1 3822.2 SG2 338.3 THA 11.48

2.791 DpA .35 RAp 171.81 ECC 1.1532

PO CST TIM INJ 2 LAT INJ 2 LONG

3545.0 -33.50 160.39

2194.8 -38.49 73.54

3545.0 -33.50 160.39

2194.6 -33.49 73.54

SS45.0 -SS.50 160.39

2194.6 -$3.49 73.54

ORBIT DETENNINATION ACCURACY

ST 1654.5 SR 467.7 $S 2883.6

CRT .9829 CRS -.9950 CST -.9635

LSA 3534.8 MSA 367.2 SSA 19.9

EL1 1717.4 EL2 83.1 ALF 15.57

LAUNCH DATE 140V 19 1964

HELIOCENTRIC C_NIC

NL 147.82 LAL .OO

RP 219.81 LAP -1.02

RC 272.855 GL 25.97

PLAN[TOCENTRIC C(_41C

C3 9.264 VHL S.044

LNCH AZI4TH LNCH TIN(

64.54 8 59 49

115.48 14 59 33

64.54 8 59 49

115.46 14 59 33

84.54 6 59 49

115.46 14 59 35

DIFFERENTIAL CORRECTioNS

TDE .9192 TRA .1907 TC3-6.0241 BAU .7543

ROE .23TS flflA .1564 tiC3 -.6971 FAU .62266

FOE 5.6051 FRA 5.4769 FC-38.|667 BSP 14014

00E .9494 6RA .2467 8C3 S.0905 FSP 11660

FLIGHT TIME 304.00

DISTANCE 678.224

LOt. 56.70 VL 32.902 GAL -.48 AZt. 87.68 HCA 206.08 S_4A

LOP 262.76 VlP 22.237 GAP -5.73 AZP 92.09 TAt. 357.19 TAp

G4P -4.30 ZAL 88.48 ZAp 88.77 ETS t76.92 ZA( 122.02 ETE

DLA $7.36 RAL 157.93 RAO 6567.3 VI[L 11.430 PTH |.R8 VHp 2.7R6 DpA .87 RAP 171.10 ECC 1.1525

L-! TIN( INJ LAT |NJ LONG |NJ RT ASC INJ AZNTH INJ TiN( PO CST TIM INJ 2 LAT INJ 2 LONG

$935.54 -30.40 167.90 17.72 67.15 10 S 24 3335.5 -33.21 159.50

2602.42 -30.39 82.45 17.72 67.14 15 46 16 2202.4 -33.20 74,05

$935.54 -30.40 167.90 17.72 67.15 10 S 24 $335.5 -$5.21 159.50

2802.42 -30.3R 82.45 17.72 67.14 15 46 16 2202.4 -33.20 74.05

3935.54 -30.40 167.90 17,72 67.15 10 5 24 3335.5 °33.21 159.50

2802.46 -30.39 82.45 IT.72 67.14 15 46 16 2201.4 -33.20 74.05

MID-COUR_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4080.0 _ TgHb.9 SG3 3393.1 ST 1769.1 SR 460.6 88 2814.S

RRT .9052 RRF .9278 RTF .9653 CRT .9660 CRS -.9936 CST -.9652

4157.1 RZS .1130 RIS .9670 LSA 3317.S MSA 389.9 SSA 20.8

SGI 4143.7 SG2 333.5 THA 10.09 EL1 1797.6 ELE 74.4 ALF 14.66

ARRIVAL DATE SEp 19 1965

EARTH TO MARS

186.12 (CC .20593 IN(; 2.3217 Vl 30.141

205.27 RC A 147.79 APO 224.45 V2 25.006

180.74 ZAC 61.70 ETC 256.90 CLP 88.76

LAUNCH DATE NOV 19 1964

HELIOCENTRIC CONIC

RL 147.82 LAL .DO

RP 219.44 LAp -1.05

RC 274.220 GL 25.75

PLANETOCENTflIC CONIC

C3 9.225 VHL 3.037

LNCH AZNTH LNCH TIME

65.12 9 4 9

114.88 14 57 50

85.12 9 4 9

114.88 14 5T 50

65.12 9 4 9

114.66 14 57 50

FLIGHT TIM( $06.00 ARRIVAL DATE SEP 21 1965

DISTANCE 682.305 EARTH TO MARS

LOL 56.70 VL 32.901 GAL -.52 AZL 87.70 HCA 207.21 SMA IS6.11 ECC .20591 INC 2.2984 Vt 30.141

LOP 263.89 VP 22.262 GAP -5.93 AZlP 92.04 TAL $56.98 TAp 204.18 RCA 147.78 APO 624.45 V2 25.047

GP °4.13 ZAL 68.87 ZAP 66.82 ETS 176.80 ZAE 119.90 ETE 160.49 ZAC 81.70 ETC 258.99 CLP 86.81

DLA 37.00 RAL 158.26 RAD 6567.3 VEL 11.429 PTH 1.98 VHP

L-I TIME INJ LAT XNJ LONG INJ RT ASC INJ AZMTH INJ TIME

3925.84 -5D.15 166.99 17.86 67.45 10 9 55

2810.46 -30.13 82.98 17.85 67.46 15 44 41

3925.84 -30.15 166.99 17.86 67.45 10 9 35

2610.46 -30.13 82.98 17.85 67.46 15 44 41

3925.64 -30.15 186.99 17.86 67.45 10 9 35

2810.48 -30.13 82.98 17.85 67.43 15 44 41

DIFFERENTIAL CORRECTIONS

TDE .9628 TRA .2497 TC5-6.5479 BAU .8140

ROE .2364 flRA .1566 RCS -.6303 FAU .61365

FOE 5.7422 FRA 5.6508 FC-57.6065 BSP 15306

DOE .9912 BRA .2948 BC3 6.GODS FSP 11829

LAUNCH DATE NOV 19 1964

MID-COURSE EXECUTION ACCURACy

SGT 4412.0 _ 768.2 SG3 3367.2

RRT .6953 RRF .9153 RTF .9695

S_ 4478.4 R23 .0946 R13 .9707

SG1 4465.S SG2 336.1THA 8.91

FLIGHT TIME 308.00

2.805 DpA 1.$6 RAP 170.41ECC 1.1518

PO CST TIM INJ 2 LAT INJ 2 LONG

3325.8 -32.92 158.80

2210.5 -32.91 74.59

3325.8 -32.92 158.60

2210.5 -$2.91 74.59

$325.8 -32.92 158.60

2210.5 -36.91 74.59

ORBIT OETERNINATION ACCURACY

ST 1626.4 SIR 458.8 S$ 2808.8

CRT .9688 CR6 -.9824 CST -,9673

LSA 3360.1MSA $91.4 SSA 21.6

EL1 1864.1 EL2 66.7 ALF 13.98

ARRIVAL DATE SEP 23 1985

HELIOCENTRIC CONIC

RL 147.82 LAL .00 LOt. 56.70 VL

RP 219.0? LAp -1.08 LOP 265.02 VP

RC 275.599 GL 25.54 GP -3.96 ZAL

PLANETOCENTMIC CONIC

C$ 9.190 VHL 3.032

LNCH AZMTH LNCH TIN(

65.71 9 8 40

114.29 14 56 12

65.71 9 8 40

114.29 14 56 12

65.71 9 8 40

114.29 14 58 12

D]FFERENTIAL CORRECTIONS

TOE .9976 TRA .5042 TC5-7.0854 BAU .8756

ROE .2326 RRA .1542 RC3 -.7791 FAU .61146

F0E 5.4808 FRA 5.6414 FC-5T.6000 BSP 16451

BOE 1.0243 8RA .3411 BC3 7.1262 FSP 11570

DISTANCE 686.399 EARTH TO MARS

32.901GAL -.55 AZL 87.72 HCA 208.36 SMA 1M.11 ECC .20593 INC 2.2768 vl 30.141

22.327 GAP -6.13 AZP 92.00 TAt. 356.76 TAp 205.09 RCA 14T.76 APO 224.43 V2 25.088

89.26 ZAP 84.68 ETS 178.70 ZAE 117.72 ETE 180.28 ZAC 81.69 ETC 257.07 CLP 84.87

DLA 36.64 RAL 158.62 RAD 6567.3 VEL 11.427 PTH 1.98 VI4P 2.816 DPA 1.84 RAP 169.74 ECC 1.1512

L-I TIME INJ LAT XNJ LONG iNJ RT A$C iNJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

3916.03 -29.69 166.07 18.03 67.74 10 13 56 3516.0 -32.63 157.69

2818.82 -29.88 83.53 18.03 67.73 15 43 10 2218.8 -32.62 75.15

3916.03 -29.89 166.07 18.03 67.74 10 13 56 3316.0 -36.63 157.69

281L8.82 -29.88 63.53 18.05 67.73 15 43 10 2216.8 -$2.62 75.15

3916.03 -29.89 166.07 18.03 67.74 10 13 56 3316.0 -32.65 157.69

2818.82 -29.88 83.53 i8.03 67.73 15 43 10 2216.8 -32.62 75.15

MID-COURSE EXECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4745.9 SGR 740.1 863 3350.2 ST 1902.0 SR 452.4 SS 2712.4

RRT .8875 RIM r .9015 RTF .9731 CRT .9909 CRS -.9904 CST -.9678

Sr_ 4803.3 R23 .0726 R13 .9759 LSA 3320.1MSA 395.2 SSA 22.5

SG1 4791.4 SG2 337.8 THA 7.92 ELi 1954.2 EL2 59.2 ALF 13.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE NOV 19 1984 FLIGHT TIME 310.00 ARRIVAL DATE SEP 25 1965

HELIOCENTRIC C(_141C DISTANCE 690.501 EARTH TO MARS

RL 147.82 LAL .00 LOL 58.70 VL 32.901 GAL -.59 AZL 87.74 HCA 209.46 SMA 186.11 ECC .20596 INC 2.2588 VI 30.141

RP 218.79 LAP -1.11 LOP 266.15 VP 22.373 GAp -8.32 AZP 91.96 TAL 356.52 TAp 205.99 RCA 147.78 ApO 224.44 V2 25.128

RC 276.940 GL 26.34 GP -3.61 ZAL 89.71 ZAp 62.97 ETS 178.61 ZAE 115.57 ETE 180.08 ZAC 81.67 ETC 257.16 CLP 82.96

PLANETOCENTRIC CONIC

C3 9.180 VHL 3.027 DLA 36.28 RAL 159.01RAD 6567,3 VEL 11.426 pTH 1.98 VHP 2.830 DpA 2.30 RAP 169.09 ECC 1.1508

LNCH AZMTH LNCM TIME L-I TIME INJ LA_ |NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

65.31 9 13 28 3905.88 -2g.63 165,13 18.25 68.03 10 18 34 3305.9 -32.33 156.76

113.69 14 54 34 2827.71 -29.61 84.12 18.25 68.01 15 41 42 2227.7 -32.32 75.76

66.31 9 13 26 3905.88 -29.63 165.13 18.25 68.03 10 18 34 3305.9 -32.33 156.76

113.69 14 54 34 2827.71 -29.61 84.12 18.25 68.01 15 41 42 2227.7 -32.32 75.76

66.31 9 13 28 3905.88 -29.63 165.13 18.25 68.03 10 18 34 3305.9 -32.33 156.76

113.69 14 54 34 2827.71 -29.61 84.12 18.25 88.01 15 41 42 2227.7 -32.32 75.76

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0299 TRA .3619 TC3-7.6221 BAU .9377 8GT 5080.4 8GR 713.3 963 3320.2 ST 1971.1 SR 446.9 SS 2627.9

ROE .2291RRA .1521RC3 -.7260 FAU .80609 RRT .8786 RRF .8858 RTF .9763 CRT .9929 CRS -.9881CST -.9685

FOE 5.2447 FRA 5.8478 FC-57.2809 BSP 17586 3gB 5130.2 R23 .0543 R13 .9768 LSA 3291.4 MSA 396.2 SSA 23.4

80E 1.0550 BRA .3926 BC3 7.6568 FSP 11404 8G1 5118.9 Sg2 340.7 THA 7.05 EL1 2020.4 EL2 51.9 ALF 12.70

LAUNCH DATE NOV 19 1964

HELIOCENTRIC CC_IIC

RL 147.82 LAL .00 LOL 56.70 VL 32.902 GAL

RP 218.34 LAp -1.14 LOP 287.28 VP 22.419 GAP

RC 278.273 GL 25.15 GP -3.67 ZAL 90.18 ZAP

PLANETOCENTRIC C(_IIC

FLIGHT TIME 312.00 ARRIVAL DATE SEP 27 1965

DISTANCE 694.609 EARTH TO MARS

-.64 AZL 87.76 HCA 210.60 SNA 186.11 ECC .20602 1NC 2.2377 vl 30.141

-6.51 AZP 91.93 TAL 356.27 TAP 206.87 RCA 147,77 APO 224.46 V2 25.168

81.09 ETS 178.52 ZNE 113.44 ETE 179.91 ZAC 81.66 ETC 257.24 CLP 81.07

CS 9.135 VHL 3.022 DLA 35.92 RAL 159.44 RAD 6567.3 VEL 11.425 PTH 1.98 VHP 2.848 DPA 2.73 RAp 168.46 ECC 1.1503

LNCH AZMXH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

68.92 9 18 32 3895.39 -29.36 164.17 18.51 68.31 10 23 27 3295,4 -32.02 155.81

113.08 14 52 57 2837.11 -29.35 84.75 18.51 68.30 15 40 14 2237.1 -32.02 76.40

66.92 9 18 32 3895.39 -29.36 164.17 18.51 68.31 10 23 27 3295.4 -32.02 155.81

113.08 14 52 57 2837.11 -29.35 84.75 18.51 68.30 15 40 14 2237.1 -32.02 76.40

68.92 9 18 32 3895.39 -29.36 164.17 18.51 68.31 10 23 27 3295.4 -32.02 155.81

113.08 14 32 57 2837.11 -29.35 84.75 18.51 68.30 15 40 14 2237.1 -32.02 76.40

DIFFERENTIAL C_SRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0607 TRA .4229 TC3-8.1511 BAU .9988 3gT 5412.9 SgR 688.8 SG3 3282.5 ST 2037.9 SR 442.8 88 2550.8

ROE .2267 RRA .1508 RC3 -.8728 FAU .59877 RRT .8629 RRF .8682 RTF .9788 CRT .9945 CRS -.9855 CST -.9689

FOE 5.0205 FRA 5.6698 FC-56.7471 6SP 18743 868 5456.6 R23 .0400 RI3 .9791 LSA 3270.6 MSA 398.0 SSA 24.3

BDE 1.0846 BRA .4490 BC3 8.1788 FSP 11233 SG1 5445.6 892 346.1 THA 6.29 ELI 2085.0 EL2 45.2 ALF 12.20

LAUNCH OATE NOV 19 1964

HELIOCENTRIC CONIC

RL 147.82 LAL .00

RP 217.96 LAp -t.17

RC 279.589 ;L 24.97

PLANETOCENTRIC CONIC

C3 9.114 VHL 3.019

LNCH AZNTH LNCH TIME

67.56 9 23 54

112.44 14 51 17

67.56 9 23 54

112.44 14 51 17

67.56 9 23 54

112.44 14 51 17

FLIGHT TIME 314.00 ARRIVAL DATE SEP 29 1965

LOL 56.70 VL 32.902 GAL

LOAP 268.42 VP 22.464 GAP

GP -3.55 ZAL 90.68 ZAP

DISTANCE 698.726 EARTH TO MARS

-.68 AZL 87.76 HCA 211.74 8MA 186.12 ECC .20611 INC 2.2200 Vl 50.141

-6.69 AZP g1.89 TAL 356.00 TAp 207.74 RCA 147.76 APO 224.48 V2 25.208

79.24 ET3 176.45 ZAE 111.34 ETE 179.76 ZAC 81.65 ETC 257.32 CLP 79.22

OLA 35.55 RAL 159.91 RAD 6567.3

L-I TIME [NJ LAT INJ LONG

3684.42 -29.08 163.17

2647.19 -29.07 85.43

3884.42 -29.08 163.17

2847.19 -29.07 85.43

3884.42 -29.08 163.17

2847.19 -29.07 85.43

VEL 11.424 PTH 1.98 VHP 2.868 DPA 3.14 RAp 167.87 ECC 1.1500

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18.82 68.59 10 28 39 3284.4 -31.71 154.85

18.81 68.58 15 38 44 2247.2 -31.71 77.09

18.82 68.59 10 28 39 3284.4 -31.71 154.83

18.81 68.58 15 38 44 2247.2 -31.71 77.09

18,82 68,59 10 28 39 3284.4 -31.71 154.83

18.81 88.58 15 38 44 2247.2 -31.71 77.09

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

YOE 1.0881 TRA .4864 TC3-8.6742 BAU 1.0596 SGT 5742.9 _ 666.4 $63 3239.1 ST 2098.9 8R 439.2 SS 2470.6

ROE .2247 RRA .1495 RC3 -.6210 FAU .59032 RRT .8466 RRF .8487 RTF .9808 CRT .9958 CRS -.9822 CST -.9687

FOE 4.7856 FRA 5.6966 FC-58.0753 BSP 19886 SGB 5781.5 R23 .0287 R13 .9809 LSA 3246.5 HSA 401.4 SSA 25.1

806 1.1111 8RA .5089 BC3 8.6964 FSP 11055 SGI 5770.7 992 352.9 THA 5.63 EL1 2144.0 EL2 39.3 ALF 11.77

LAUNCH DATE NOV 19 1964

HELIOCENTRIC CCNIC

RL 147.82 LAL .DO

RP 217.82 LAP -1.20

RC 280.887 64. 24.80

PLANETOC(NTRIC CONIC

C3 9.097 VHL 3.016

LI_H AZMTH LNCH TIME

68.21 9 29 38

111.79 14 49 32

68.21 9 29 38

111.78 14 49 32

68.21 9 29 38

111.79 14 49 32

LOt. 56.70 VL 32.903 gAL

LOP 269.56 VP 22.510 GAP

r,_ -3.40 ZAL 91.21 ZAP

FLIGHT TIM( 316.00 ARRIVAL DATE OCT 1 1965

OI$TANCE 702.851 EARTH TO MARS

-.73 AZL 67.80 HCA 212.68 SMA 186.14 ECC .20622 INC 2.2033 vl 30.141

-6.87 AZP 91.85 TAt. 355.72 TAP 206.61 RCA 147.75 APO 224.52 V2 25.248

77.42 (78 178.38 ZAE 109.27 ETE 179.63 ZAC 81.64 ETC 257.40 CLP 77.40

DLA 35.17 RAL 180.41 RA0 6587.3

L-I TIME INJ LAT INJ LONg

3872.84 -28.80 t62.12

2858.06 -28.78 86.16

3872.84 -28.80 162.12

2858.06 -26.78 86,16

3872.84 -28.8_ 162.12

2858.06 -28.78 66.t6

OIFFERENTIAL CCRRECTION8

TOE 1.1124 TRA .5525 TC3-8.1895 BAU 1.1198

ROE .2232 RRA .1485 RC3 -.5698 FAU .58042

FOE 4.5583 FRA 5.7188 FC-55.2384 BSP 21009

80E 1.1345 8flA .5719 6C3 9.2071 FSP 10635

VEL 11.423 pTH

INJ RT ASC INJ AZ14TH INJ TIME

19.16 68.88 10 34 11

19.15 68.86 15 37 10

19.16 68.88 10 34 11

19.15 68.86 15 37 10

19.16 68.88 10 34 11

19.15 68.86 15 37 10

M|O-CoUR_( (XI[CUTION ACCURACY

SgT 8089.7 SgR 045.7 Sg3 3188.4

RRT .8277 RRF .8271RTF .9825

STwB 6103.9 fl23 .019_ RI3 .9826

SG1 6093.2 SG2 361.0 THA 5.05

1.98 VHP 2.891 DpA 3.54 RAP 167.30 ECC 1.1497

PO CST TIM INJ 2 LAT INJ 2 LONg

3272.8 -31.40 153.79

2258.1 -31.39 77.64

3272.8 -31.40 153.79

2258.1 -31.39 77.84

3272.6 -31.40 153.79

2258.1 -31.$9 77.84

ORBIT DETERMINATION ACCURACY

ST 2154.3 SIR 436.5 88 2393.8

CRT .9868 CR8 -.9785 CST -.9685

LSA 3224.7 HSA 403.7 8SA 23.9

EL1 2197.9 EL2 34.2 ALF 11.42
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE N<_V 19 1964 FLIGHT T|ME 318.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRIC CONIC DISTANCE 706.982 EARTH TO MARS

RL 147.62 LAL .OO LOt. 56.70 VL 32.904 GAL -.78 AZL 87.81HCA 214.03 3MA 186.15 ECC .20635 INC 2.1876 Vl 30.141

RP 217.27 LAP -1.22 LOP 270.71 VP 22.556 GAP -7.05 AZP 91.81 TAL 355.43 TAp 209.46 RCA 147.74 APO 224.57 V2 25.267

9C 262.167 GL 24.63 GP -3.27 ZAL 91.76 ZAP 75.64 ET$ 178.32 ZAE 107.23 ETE 179.52 ZAC 81.63 ETC 257.48 CLP 75.62

PLANETOCENTRIC CONIC

C3 9.065 VHL 3,014 OLA 34.79 RAL 160.94 RAD 6567.3 VEL 11.423 PTH 1.98 VHp 2.916 DpA 3.91 RAp 166.77 ECC 1.1495

LNCH AZMTH LNCH T1ME L-! TIME INJ LAT XNJ LONG INJ RT ASC INJ AZMTH INJ TZME PC) CST TIM ;NJ 2 LAT INJ 2 LONG

68.90 9 35 40 3860.74 -28.30 161.04 19.54 69.16 10 40 1 3260.7 -31.07 152.72

111.10 14 47 43 2869.63 -28.49 86.95 lg.53 69.14 15 35 33 2269.6 -31.06 78.64

68.90 9 35 40 3860.74 -28.50 161.04 19.54 69.16 10 40 1 3260.7 -31.07 152.72

111.10 14 47 43 2869.63 -26.49 86.95 19.53 69.14 15 35 33 2269.6 -31.06 78.64

68.90 9 35 40 3860.74 -28.50 161.04 19.54 69.16 10 40 1 3260.7 -31.07 152.72

111.10 14 47 43 2869.63 -28.49 86.93 19.53 69.14 15 35 33 2269.6 -31.06 78.64

DIFFERENTIAL CORRECTIONS MID-COURSE (XECUT|ON ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.1345 TRA .6227 TC3-9.6883 8AU 1.1764 SGT 6390.4 9GIR 627.2 663 3132.7 ST 2206.5 SR 434.4 53 2317.3

ROE .2220 RRA .1479 RE3 -.$198 FAU .56940 RRT .8067 RRF .8036 RTF .9838 CRT .9975 CRS -.9739 CST -.9679

FOE 4.3287 FRA 5.7471 FC-54.2627 8$P 22158 SGB 6421.1 R23 .0123 R13 .9839 LSA 3203.3 MSA 407.1 SSA 26.6

BOE 1.1560 BRA .6400 8C3 9.7023 FSP 10643 SGI 6410.4 962 369.4 THA 4.54 ELI 2248.6 [L2 30.1 ALF 11.11

LAUNCH DATE NOV 19 1964 FLIGHT TIM( 320.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC CC_IIC DISTANCE 711.122 EARTH TO MARS

RL 147.82 LAL .00 LOt. 56.70 VL 32.905 GAL -.83 AZI_ 87.83 HCA 215.16 S44A 186.18 ECC .20651 ]NC 2.1728 Vl 30,141

RP 216.91 LAP -1.25 L¢SP 271.86 VP 22.601 GAP -7.23 AZP 91.78 TAL 355.12 TAP 210.30 RCA 147.73 APO 224.62 v2 25.327

RC 263.431GL 24.46 GP -3.15 ZAL 92.33 ZAP 73.89 (73 178.26 ZAE 103.22 ET[ 179.41ZAC 81.63 (TC 257.55 CLP 73.87

PLAN_TOCENTRIC CONIC

C3 9.077 VHL 3,013 DLA 34.39 RAL 161.50 RAD 6567.3 V(L 11,422 PTH 1.98 VHp 2.944 DpA 4.25 RAp 166.27 ECC 1.1494

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT |NJ L(_AG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

69.61 9 42 6 3847.83 -28.20 159.90 !9.95 69.44 10 46 14 3247.8 -30.73 151.60

110.39 14 45 45 2882.20 -28.19 67.81 19.95 69.42 15 33 47 2282.2 -30.72 79.51

69.61 9 42 6 3847.83 -28.20 159.90 19.95 69.44 10 46 14 3247.8 -30.73 131.60

110.39 14 45 45 2882.20 -28.19 87.81 19.95 69.42 15 33 47 2282.2 -30.72 79.51

69.61 9 42 6 3847.83 -28.20 159.90 19.95 69.44 10 46 14 3247.8 -30.73 151.60

110.39 14 45 45 2882.20 -28.19 67.81 19.95 69.42 15 33 47 2282.2 -30.72 79.51

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1522 TRA .6943 TC-10.1819 BAU 1.2368 SGT 6708.3 6GR 610.6 SG3 3074.6 ST 2250.8 SR 432.6 SS 2237.9

ROE .2210 RRA .1473 RC3 -.4721 FAU .558|4 RRT .7833 RRF .7782 RTF .9850 CRT .9976 CRS -.9684 CST -.9668

FOE 4.0920 FRA 5.7690 FC-$3.2363 BSAP 23283 Sr_ 6736.0 R23 .0064 R13 .9850 LSA 3176.7 MSA 411.6 SSA 27.4

BOE 1.1732 BRA .7096 8C310.1928 FSP 10430 _Wel 6725.4 SG2 378.4 THA 4.09 ELI 2291.8 EL2 28.0 ALF 10.86

LAUNCH DATE NOV 1g 1964 FLIGHT TIME 322.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC CONIC DISTANCE 715.269 EARTH TO MARS

RL 147.82 LAL .OO LOL 56.70 VL 32,907 GAL -.89 AZL 8?.84 HCA 216.33 SNA 186.20 ECC .20669 INC 2.1587 vl 30.141

RP 216.57 LAp -1.28 LOP 273.02 vP 22.647 GAP -7.40 AZP 91.74 TAL 354.79 TAp 211.13 RCA 147.72 APO 224.69 v2 25.365

RC 284.679 GL 24,30 GP -3,04 Zkk 92.96 ZAp 72.19 ET3 178.21 ZAE 103,26 ETE 179.32 ZAC 81.63 ETC 257.62 CLP 72.16

PLANETOCENTRIC CONIC

C3 9.073 VHL 3.012 DLA 33.99 RAL 162.09 RAO 6567.3 VEL 11,422 PTH |.96 VHp 2.975 DpA 4.58 RAp 16§.80 ECC 1.1493

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T1ME PO CST TIM INJ 2 LAT [NJ 2 LONG

70.36 9 48 54 3834.17 -27.89 158.70 20.40 69.72 10 52 49 3234.2 -30.38 150.41

109.64 14 43 39 2895.71 -27.88 88.73 20.40 69.71 15 31 54 2295,7 -30.38 80.45

70.36 g 48 54 3834.17 -27.89 158.70 20.40 69.72 10 52 49 3234.2 -30.36 150.41

109.64 14 43 39 2895.71 -27.68 88.73 20.40 69.71 15 31 54 2295.7 -30.38 80.45

110.00 15 13 13 2805.49 -29.68 82.47 21.18 _2.56 15 59 58 2205.5 -31.97 73.89

110.00 14 18 31 2g72.39 -25.92 93.84 19.53 66.90 15 8 3 2372.4 -28.82 85.86

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1660 TRA .7694 TC-10.6602 8AU 1.2941 SGT 7019.8 SGR 595.5 SG3 3008.9 ST 2288.4 69 431.2 SS 2157.2

ROE .2203 RRA .1468 RE3 -.4248 FAU .§4546 RRT .7578 RRF .7505 RTF .9859 CRT .9978 CRS -.9619 CST -.9655

FOE 3.8531 FRA 5.7822 FC-52.0474 8SP 24341 868 7045.0 923 .0017 fl13 .9860 LSA 3146.9 MSA 415.8 S3A 28.0

DOE 1.1667 BRA .7833 8C310.6687 FSP 10182 SG1 7034.3 $62 367.8 THA 3.69 ELI 2328.5 EL2 28.2 ALF 10.65

LAUNCH DATE NOV 19 1964 FLIGHT TIM( 324.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC CONIC

RL 147.82 LAL .00 LOL 56.70 VL 32.909 GAL

RP 216.22 LAp -1.31 LOP 274.17 VP 22,693 GAP

RC 285.910 &L 24.14 GP -2.93 ZAL 93.60 ZAP

PLAN(TOCENTR|C CONIC

D[STANCE 719.423 EARTH TO MARS

-.95 AZ'L 87.85 HCA 217.49 SNA 186.23 ECC .20689 INC 2.1453 vl 30.141

-7.56 AZP 91.70 TAL 354.46 TAp 211.95 RCA 147.70 APO 224.76 V2 25.404

70.52 ET6 178.17 ZAE t01.32 ETE |79.24 ZAC 61.64 (TC 257.69 CLP 70.49

C3 9.074 Vl'IL 3.012 DLA 33.58 RAL 162.70 RAD 6567.3 VEL 11.422 PTH 1.98 VHP 3.008 DpA 4.88 RAP 165.37 ECC 1.1493

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT |NJ L(_AG |NJ RT ASC INJ AZMTN INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LON6

71.15 9 56 12 3819.39 -27.56 157.42 20.69 70.01 10 59 52 3219.4 -30.03 149.15

108.85 14 41 16 2910.53 -27.55 89.75 20.89 70.00 13 29 47 2310.5 -30.02 81.48

71.15 9 56 12 3819.39 -27.56 157.42 20.89 70.01 10 59 32 3219.4 -30.03 149.15

108.85 14 41 16 2910.53 -27.53 89.75 20.89 70.00 15 29 47 2310.5 -30.02 81.48

110.00 15 36 51 2740.45 -31.1| 77.81 22.17 75.07 18 22 31 2140.4 -32.85 69.02

110.00 13 $9 48 3037.47 -24.12 98.03 19.31 65.01 14 50 26 2437.5 -27.28 90.29

OIFFERENTIAL C._RR(CTION8 MID-CoURSE [X(CUTION ACCURACY ORBIT D(TERNINAT|ON ACCURACY

TOE 1.1772 TRA .8487 TC-11.1213 8AU 1.3499 _T 7329.3 S6R 382.5 663 2942.8 ST 2322.1SR 430.2 SS 2076.3

ROE .2199 RRA .1465 RE3 -.3799 FAU .53269 RRT .7309RRF .7214 RTF .9868 CflT .9973 CRS -.9540 CST -.9637

FOE 3.6124 FRA 5.7999 FC-50.8228 BSP 25427 S_ 7348.4 923 -.0027 913 .9867 LSA 3116.0 MSA 421.7 SSA 28.6

BOE 1.1976 8RA .8612 8C311.1278 FSP 9948 8GI 7337.7 $62 396.9 THA 3.34 EL1 2361.4 EL2 30.9 ALF 10.47
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA_CH DATE NOV lg 1g64

HELIOCENTRIC CONIC

RL 147.82 LAL .0O

RF 215.88 LAP -1.33

RC 287.127 Gt. 23.98

PLAME TOCENTR l C CONIC

C3 g.o8o VHL 3.013

LMCM AZMTM LNCH TIME

71.9S 10 3 59

108.02 14 3R 39

71.$8 10 3 59

108.02 14 38 39

110.00 15 54 7

110.00 13 47 41

FLIGHT TINE 326.00 ARRIVAL DATE OCT 11 1965

DISTANCE 723.584 EARTH TO MARS

LOt. 56.70 VL 32.911GAL -1.01 AZL 87.87 HCA 218.65 SMA 186.27 ECC .20712 INC 2.1326 vl 30.141

LOP 275.34 VP 22.738 GAP -7.73 AZP 91.67 TAL 354.10 TAp 212.76 RCA 147.69 Apo 224.85 vZ 25.442

GP -2.85 ZAL 94.27 ZAP 68.86 ET3 178.13 ZAE 99.43 ETE 179.18 ZAC 81.64 ETC 257.75 CLP 68.86

DLA 33.18 RAL 163.35 RAO 6567.3 VEL 11.422 PTH 1.96 VHP 3.043 DpA §.17 RAp 164.98 ECC 1.1494

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3803.$1 -27.23 156.05 21.41 70.30 11 7 23 3203.5 -29.66 147.80

2926.86 -27.22 90.86 21.41 70.29 15 27 25 2326.7 -29.65 82.61

3803.51 -27.23 156.05 21.41 70.30 11 7 23 3203.5 -29.66 147.80

2926.66 -27.22 90.96 21.41 70.29 15 27 25 2326.7 -29.65 82.61

26g4.97 -31.86 74.48 22.98 76.91 16 39 2 2095.0 -33.33 65.56

3083.20 -22.77 100.90 19.33 63.79 14 39 A 2A83.2 -26.10 93.33

OIFFERENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1842 TRA .9297 TC-11.5700 BAU 1.4051 SGT 7625.5 SGR 571.2 SG3 2873.0 ST 2348.5 SR 429.9 SS 1999.2

ROE .2188 RRA .1483 RC3 -.3382 FAU .31929 RRT .7016 RRF .6906 RTF .9873 CRT .9964 CRS -.9450 CST -.9618

FOE 5.3819 FRA 3.8075 FC-49.3128 6SP 26462 SGI3 7646.9 R23 -.0058 R13 .987§ LSA 3084.3 MSA 426.6 SSA 29.3

BOE 1.2045 BRA .9411 BC311.5749 FSP 9684 SGI 7636.1SG2 406.3 THA 3,02 ELI 2387.2 EL2 35.9 ALF 10.34

LAUNCH DATE NOV 19 1964 FLIGHT TIN( 328.00 ARRIVAL DATE OCT 13 1965

HELIOCENTRIC CONIC

RL 147.82 LAL .OO

RP 218.54 LAP -1.$6

RC 268.329 ;L 23.82

PLANETOCENTRIC CONIC

C3 9.091 VHL 3.015

LNCM AZMTM LNCH TIN(

72.87 10 12 22

107.13 14 35 37

72.87 10 12 22

107.13 14 35 37

110.00 16 8 55

110.00 13 38 15

DIFFERENTIAL CORRECTIONS

"TOE 1.1870 TRA 1.0143 TC-12.0012 BAU 1.4590

ROE .2200 RRA .1461RC3 -.2939 FAU .50536

FOE 3.1457 FRA 5.6077 FC-48.1273 BSP 27483

SO( 1.2072 BRA 1.0247 BC312.0049 FSP 9437

DISTANCE 727.753 EARTH TO MARS

LOL 56.70 VL 32.913 GAL -1.0T AZL 87.88 HCA 219.62 SMA 186.31 ECC .20737 1NC 2.1205 vl 30.141

LOP 276.50 VP 22.784 GAP -7.89 AZP 91.63 TAt. 353.74 TAP 213.55 RCA 147.67 kpo 224.94 V2 25.480

SIP -2.73 ZAL 94.97 ZAP 67.29 ETS 178.09 ZA[ 97.57 ETE 179.11 ZAC 81.66 ETC 257.81 CLP 67.27

OLA 32.73 RAL 164.02 RAO 6567.3 VEL 11.423 pTH 1.98 VHP $.081 DpA 3.42 RAp 164.63 ECC 1.1496

L-I TIME _ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3786.11 -26.88 154.58 21.96 70.60 11 15 28 3186.1 -29.27 1A6.$4

2944.51 -26.87 92.09 21.96 70.58 15 24 42 234A.3 -29.27 88.86

3786.11 -26.88 154.58 21.96 70.60 11 13 28 3186.1 -29.27 146.34

2944.51 -26.87 92.09 21.98 70.58 15 24 42 2344.5 -29.27 83.86

2857.21 -32.41 71.67 23.72 78.48 16 53 12 2057.2 -33.66 62.66

3121.42 -21.60 103.25 19.47 62.84 14 30 18 2321.4 -25.07 95.81

flID-COURS( EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

_T 7916.9 SGR 561.4 SG3 2799.8 ST 2366.0 SR 429.7 SS 1919.1

RRT .6707 RRI r .6361 RTF .9881 CRT .9949 CRS -,9340 CST -.9593

7938.6 R23 -.0087 RI3 .9881 LSA 3047.3 MSA 432.4 8SA 29.8

SGI 7927.9 $62 415.9 THA 2.73 EL1 2406.3 EL2 42.8 ALF 10.24

LAUNCH DATE NOV IS 1964 FLIGHT TIN( 330.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CONIC DISTANCE 731.926 EARTH TO MARS

RL 147.|2 LAL .OO LOL 56.70 VL 32.915 GAL -1.14 AZL 87.89 HCA 220.99 SNA 166.35 ECC .20765 IHC 2.1089 vl 30.141

RP 215.21 LAP -1.36 LOft 277.67 VP 22.629 GAP -8.03 kip g1.39 TAL 333.35 TAp 214.34 RCA 147.65 APO 225.04 V2 25.517

RC 289.$18 GL 23,86 GP -2.83 ZAL 93.70 ZkP 65.74 ETS 178.06 ZkE 95.76 ETE 179.06 ZAC 81.67 ETC 237.86 CLP 65.72

PLAMETOCEMTRIC COl41C

C3 9.107 VHL 3.016 DLA 32.28 RAL 164.72 flAO 6567.3 VEL 11.424 PTH 1.98 VHP 3.12| DPA 5.66 RAp 164.32 ECC 1.1499

LMCH A_q4TH LNCH TIME L-! TIME INJ LAT IHJ LONG INJ RT A$C INJ AZMTH INJ TIME

73.62 10 21 23 3767.12 -28.52 152.98 22.55 70.89 11 24 tO

108.18 14 32 11 2984.16 -28.51 93.46 22.34 70.87 15 21 35

78.82 tO 21 23 3767.12 -26.52 152.98 22.53 70.89 11 24 10

109.18 14 32 11 2964.18 -28.31 93.46 22.54 70.87 13 21 35

110.00 16 22 21 2825.82 -32.64 69.16 24.44 79.91 17 6 3

110.00 13 30 23 3155.48 -20.53 105.31 19.70 62.03 14 22 88

DIFFERENTIAL CDRRECTIONS HID-COURSE (XECUTIOI ACCURACY

TOE I.ISSG TRA 1.1028 TC-12.4133 BAU 1_3118 6ST 8203,1 SC_ 553.2 SG3 2725.6

flOE .2EOS RRA .1461 RC3 -.2534 FAU .49129 RflT .6328 RRF .6245 RTF .9286

FOE Z.9OSs FflA 3.8072 FC-46.7081 BSAP 28478 SG8 8223.7 flZ3 -.0113 R13 .9888

BOE 1.2059 BRA 1.1119 6C312.4158 FSP 9175 $61 8212.7 SG2 42§.2 THA 2.47

LAUNCH DATE NOV 19 1994

HELIOCENTRIC C_IIIC

NL 147.82 LAL .DO

RP 214.$8 LAP -1.41

RC 290.$91GL 28.30

PLAN(TO(ENTRIC CONIC

C3 9.128 VHL 3.021DLA 31.62 RAI. 18S.44 RAID 6567.3 VI[L

LNCH AZI4TH LNCN TIN( L-I TIME INJ LAT INJ LONG INJ

74.84 IO 31 9 3748.10 -28.t5

lOS.IS 14 28 11 LPt)88.10 -28.14

74.84 10 31 6 3748.10 -28,18

105.18 14 28 11 2988.10 -28.14

liD.SO 16 34 35 2583.29 -33,18

110.00 13 23 34 3188.91 -19.$2

DIFFERENTIAL C©RNECTION$

TOE l.lSIO TRA 1,1941 TC-12.2083 BAU 1.5830

ROE .2210 RRA .1410 RC3 -.2145 FAU .478R1

FOE 2.6811FRA S.9013 FC-45.2335 8SP 2945R

BOE 1.2015 BRA 1.2030 8C812.8081FSP 8912

DISTANCE 738.110

56.70 VL 32.R18 GAL -1.21 AZl.

LOP 278.84 V1P 22.874 GAP -8.20 AZ1P

-2.54 ZAL 98.45 ZAP 64.23 (TS

PO CST TIM INJ 2 LAT INJ 2 LONG

3167.1 -28.88 144.76

2364.2 -28.87 65.24

3187.1 -28.88 144.76

2364.2 -28.87 85.24

2023.8 -33.88 60.08

2555.5 -24.10 97.99

ORBIT DETERMINATION ACCURACY

ST 2381.1 SR 429.8 Ss 1838.9

CRT .9927 CRS -.9208 CST -.g361

LSA 3008.9 MSA 439.7 SSA 30.3

ELI 2419.0 EL2 51.1ALF 10.16

FLIGHT TIN( 332.00 ARRIVAL DATE OCT 17 1965

EARTH TO MARS

67.90 HCA 222.16 Sl4A 188.39 ECC .20796 INC 2.0979 vl 30.141

91.58 TAL 352.98 TAP 215.12 flCA 147.63 Al_ 225.15 v2 25.554

178.03 ZAE 93.98 ETE 179.02 ZAC 81.70 ETC 237.90 CLP 64.21

11.424 PTH 1.98 VHp 3.182 DPA 5.86 RAP 164.0A ECC 1.1502

RT All(; INJ A]gATH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

151.24 23.18 71.19 11 33 34 3146.1 -28.47 143.04

R4.1H) 23.18 71.17 IS 17 $7 2386.1 -26.46 86.7g

151.24 23.18 71.1R 11 33 34 3146.1 -28.47 143.04

94.99 23.18 71.17 15 17 $7 2386.1 -28.A6 86.Tg

68.84 28.14 81.25 17 18 9 1993.3 -3A.03 5?.70

|07.t9 ZO.O0 81.38 14 18 41 2586.9 -23.18 9g.97

NI0-COURSI[ (XI[CUTION ACCURACY ORBIT DETERMINATION ACCUI_ACY

_T R488.| _ 548.5 863 2649.7 8T 2389.4 SR 430.4 33 1762.6

RRT .SOS8 RRF .SR01RTF .9891 CRT .9897 CRS -.9055 CST -.9526

Sr_ 8502.7 RLv5 -.0135 R13 .9891 LSA 2966.8 NSA 446.8 SSA $0.8

SGI 8491.8 862 434.5 THA 2.24 ELI 2427.1 EL2 60.7 ALF 10.11
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE NOV 19 1964 FLIGHT TIHE 354.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CC_AIC 0I STANCE 740.294 EARTH TO MARS

RL 147.82 LAL .OO LC)L 56.70 VL 32.921 GAL -1.28 AZL 87.91HCA 225.33 SMA 186.44 ECC .20828 INC 2.0872 VI 50.141

RP 214.56 LAp -1.43 LOAF 280.02 VP 22.918 GAP -8.$5 AZP 91.52 TAL 352.54 TAp 215.88 RCA 147.61 APO 225.27 V2 25,590

RC 291.851GL 23.34 GP -2.46 ZAL 97.24 ZAp 62.77 ITS 178.00 ZAE 92.24 ETE 178.98 ZAC 81.72 ETC 257.94 CLP 62.74

PLANETOCENTR|C CONIC

C3 9.155 VHL 3.026 DLA 31.35 RAL 166.19 RAO 6587.3 VEL 11.425 pTH 1.98 VHp 5.208 DpA 6.07 RAp 163.81 [CC 1.1507

LNCH AZMTH LNCH TIME L-I TIME INJ LAT 1NJ L(_G INJ RT ASC INJ AZMTH INJ TIME PO CS7 TIM INJ 2 LAT INJ 2 LONG

75.96 10 41 49 3722.55 -25.76 149.31 23.81 71.49 11 43 51 3122.5 -28.05 141.13

104.04 14 23 29 3010.T9 -25.75 96.71 23.81 71.48 15 13 39 2410.8 -28.04 88.53

75.96 10 41 49 5722.55 -25.76 149.31 23.81 71.49 11 43 51 3122.5 -28.05 141.13

104.04 14 23 29 3010.T9 -23.75 98.71 23.81 71.48 15 13 59 2410.8 -28.04 88.53

110.00 16 46 56 2564.73 -33.43 64.66 25.85 82.51 17 29 40 1964.7 -54.12 55.48

110.00 13 17 32 3216.81 -18.54 108.93 20.38 60.75 14 11 9 2616.6 -22.29 101.81

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1899 TRA 1.3071 TC-13.1085 BAU 1.6045 SGT 8740.7 SGAR 543.5 SG3 2582.9 ST 2426.9 SR 433.3 SS 1732.7

ROE .2229 RRA .1471RC$ -.1720 FAU .45802 RRT .5TSO RRF .5589 RTF .9894 CRT .9860 CRS -.8927 CST -.9517

FDE 2.5455 FRA 5.8739 FC-43.3143 BSP 30841 SGB 8757.5 RZS -.0118 R13 .9894 LSA 2979.2 HSA 450.9 SSA 31.1

BOE 1.2106 8RA 1.3153 8C313.1D96 FSP 8820 SG1 8748.2 SG2 445.1THA 2.05 ELI 2464.2 EL2 71.0 ALF 9.99

LAUNCH DATE NOV 19 1964 FLIGHT TIME $36.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC COLIC

RL 147.82 LAL .00

RP 214.24 LAP -1.46

RC 292.998 GL 23.18

PLANETOCENTRIC CONIC

C3 9.187 VHL 3.0S1

LNCM AZMTH LNCH TIM(

77.18 10 33 35

102.62 14 17 50

77.18 10 53 35

102.82 14 17 50

110.00 16 58 28

110.00 13 12 7

DIFFERENTIAL C_RECTI(_AS

TOE 1.1888 TRA 1.$981 TC-IS.4890 BAU 1.6569

ROE .2216 RRA .1487 NCS -.1381 FAU .44529

FOE 2.2874 FRA 5.8194 FC-41.9594 8SP 31587

BDE 1.1907 8RA 1.4058 9C313.4897 FSP 8478

DISTANCE 744.491 EARTH TO MARS

LOL 56.70 VL 32.923 GAL -1.36 AZL 87.92 HCA 224.51 SMA 186.49 ECC .20864 INC 2.0770 VI 30.141

LOP 261.20 VP 22.963 GAP -8.50 AZP 91.48 TAL 352.12 TAp 216.63 RCA 147.58 Apo 225.40 V2 25.626

GP -2.38 ZAL 98.05 ZAP 61.34 ITS 177.97 ZAE 90.54 ETE 178.94 ZAC 81.75 (TC 257.98 CLP 61.51

OLA 30.86 RAL 166.96 RAD 6§67.3 VEL 11.427 pTH 1.98 VHp 5.252 OpA 6.25 RAp 163.61ECC 1.1512

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH IHJ TIME PC) CST TIM XNJ 2 LAT INJ 2 LONG

3695.80 -25.36 147.15 24.49 71.80 11 55 10 3095.8 -27.61 138.98

3088.93 -25.35 98.68 24.48 71.78 15 8 29 2438.9 -27.60 90.52

3695.80 -25.36 147.15 24.49 71.80 11 55 10 3095.8 -27.61 138.98

3038.93 -25.35 98.68 24.48 71.78 15 8 29 2438.9 -27.60 90.52

2537.78 -33.87 62.58 26.55 83.72 17 40 45 1937.8 -34.17 53.38

3244.94 o17.59 110.58 20.77 60.20 14 8 12 2644.9 -21.42 103.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9013.0 SGR 538.4 SG3 2489.1 ST 2408.5 SR 433.8 SS 1639.8

RRT .5885 RRF .5220 RTF .9898 CRT .9810 CRS -.8701CST -.9480

SGB 9029.0 R2S -.0148 R13 .9898 LSA 2909.5 HSA 460.3 SSA 31.5

SGI 9017.6 SG2 453.3 THA 1.$5 ELI 2445.8 EL2 82.9 ALF 10.03

LAUNCH DATE k_V 19 1g64 FLIGHT TIME 338.00 ARRIVAL DATL OCT Z3 1965

HELIOCENTRIC CONIC

RL 147.82 LAL .DO LOt. 56.70 VL 32.927 GAL

RF 213.$3 LAp -1.46 LOP 282,36 VP 23.007 GAP -8.65 AZP

RC 294.131 GL 25.01 GP -2.30 ZAL 98.86 ZAP 59.95 ET5

PLANETOCENTRIC CONIC

C3 9.227 VHL 3.038 DLA 30.36 RAL 167.75 RAD 6567.3 VEL 11.429 pTH 1.98 VHp 3.300 DpA 6.40 RAp 163.45 ECC 1.1518

LNCH AZMTH LNCH TiME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

78.59 11 9 45 56G4.88 -24.9$ 144.68 25.19 72.11 12 7 50 3064.9 -27.16 136.54

101.44 14 10 58 3071.52 -24.94 100.97 25.19 72.09 15 2 9 2471.5 -27.15 92.83

78.56 11 6 45 3664.66 -24.95 144.68 25.19 72.11 12 7 50 3064.9 -27.16 136.54

101.44 14 10 58 3071.52 -24.94 tOO.ST 25.19 72.09 15 2 9 2471.5 -27.15 92.83

110.00 17 9 41 2512.00 -33.84 60.39 27.27 84.89 17 51 33 1912.0 -54.18 51.36

ltO.OO 13 7 12 3272.37 -16.65 112.16 21.23 59.71 14 I 44 2672.4 -20.55 105.20

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE 1.1470 TRA 1.4958 TC-13.8428 8AU 1.7076 SGT 9276.6 SGR 535.1 SG3 2415.0 ST 2388.8 SR 434.4 SS 1557.7

ROE .2248 RRA .1486 RC3 -.1051FAu .48208 RRT .3058 RRF .4853 RTF .9902 CRT .9745 CRS -.8437 CST -.9396

FOE 2.0477 FRA 5.7828 FC-40.5405 BSF 32365 SGB 9294.0 R23 -.0170 RI3 .9902 LSA 2845.8 HSA 471.4 SDA 31.9

80E 1.1687 8RA 1.5028 BCS13.8452 FSP 8166 SGI 9282.5 SG2 462.0 THA 1.67 ELI 2426.1 EL2 95.9 ALF 10.07

DISTANCE 748.695 EARTH TO MARS

-1.44 AZL 87.g3 HCA 225.70 SMA 186.54 ECC .20902 INC 2.0672 vl 30.141

91.44 TAL 351.68 TAp 217.38 RCA 147.55 APO 225.53 V2 25.662

177.93 ZA( 68.87 IT( 178.91 ZAC 81.79 (TC 258.01CLP 59.92

LAUNCH DATE NOV 19 1964 FLIGHT TIM( 340.00 ARRIVAL DATE OCT 25 1965

HELIOC[NTR|C CONIC DISTANCE 752.g01 EARTH TO HARS

RL 147.82 LAL .OO LOL 56.T0 VL 32.930 GAL -1.52 AZL 87.94 HCA 226.88 SMA 188.60 (CC .20942 INC 2.0577 v I 3D.141

RP 213.62 LAp -1.50 LOP 283.§T vP 25.051 GAP -8.80 AZP 91.4! TAL 351.22 TAp 218.11 RCA 147.52 APO 225.68 V2 25.697

RC 295.231GL 22.84 GP -2.22 ZAL 99.74 ZAP 58.59 (T5 177.92 ZA( 87.25 ETE 178.89 ZAC 81.83 (TC 258.03 CLP 58.57

PLANETOCENTRIC CONIC

C3 9.272 VHL 3.045 DLA 29.85 RAL 168.56 RAD 6567.3 ¥EL 11.431PTH 1.98 VHp 3.350 DpA 6.53 RAP 163.53 ECC 1.1526

LNCH AZMTM LNCH TIM( L-I TIME IHJ LAT |NJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

80.14 11 21 53 3627.90 -24.52 141.77 25.93 72.42 12 22 21 3027.9 -26.69 133.65

99.86 14 2 17 3110.39 -24.51 !08.72 25.92 72.41 14 54 8 2510.4 -26.69 95.60

100.00" 14 18 $2 3063.84 -25.40 100.56 26.22 73.69 15 7 56 2463.8 -27.39 92.33

100.00 13 49 59 3149.68 -23.64 106.33 25.61 71.15 14 42 29 2549.7 -25.99 98.32

110.00 17 20 $9 2487.19 -33.98 58.66 27.99 86.02 18 2 7 1887.1 -34.16 49.42

110.00 13 2 41 $299.14 -15.73 118.68 21.73 59.25 13 57 40 2699.1 -19.69 106.80

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE 1.1228 TRA 1.5986 TC-14.1848 BAU 1.755R SGT 9534.5 SGR 533.0 SGS 2339.2 ST 2568.8 SR 435.9 SS 1484.9

ROE .2280 RflA .1488 RCS -.0730 FAU .41829 RAT .4694 flRF .4495 RTF .9903 CRT .9668 CRS -.8140 CST -.9330

FOE 1.8275 FRA 5.7476 FC-SR.O859 BSP $3157 $_A! 9549.1 R25 -,0187 R13 .9905 LSA 2788.0 HSA 481.9 SSA 32.1

BOE 1.1451 BRA 1.6053 8CS14.1648 FSP 7871 SG1 9537.6 SG2 470.5 THA 1.51 EL1 2406.1 EL2 110.0 ALF 10.11
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 19 1964 FLIGHT TIME 342.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC COI41C DISTANCE 757.114

RL 147.82 LAL ,00 LOt. 58.70 VL 32.933 GAL -1.80 AZL 87.95 HCA

RP 213.31 LAP -1,52 LOP 284.78 VP 23.094 GAP -8.94 AZP 91.37 TAL

RC 296.336 GL 22.67 GP -2.15 ZAL 100.63 ZAP 57.28 ET8 177.90 ZAE

PLANETOC(NTRIC CONIC

C3 9.325 VHL 3.054 DLA 29.32 RAL 169.39 RAO 6587.3 VEL 11.433 pTH

LNCH AZNTH LNCH TIME L-I TIME lNJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME

82.06 11 40 4 3581.36 -24.08 138.17 26.69 72.74 12 39 45

97.94 13 50 44 31_9.13 -24.07 107.18 26.69 72.73 14 43 23

100.00 14 33 47 _950.87 -27.53 92.71 27.65 77.40 15 44 58

100.00 13 17 41 3285.06 -20.90 113.60 25.47 68.13 14 12 6

110.00 17 31 27 2463.07 -34.08 56.79 28.72 87.13 18 12 30

110.00 12 58 31 3325.42 -14.8| 115.16 22.27 58.83 13 53 58

DIFFERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCuWACY

TOE 1.0954 TRA 1.7070 TC-14.4560 BAU 1.8021 $GT 9780.8 _ 532.0 383 2262.5

ROE .2278 RRA .1468 RC3 -.0419 FAU _40419 RRT .4352 RRF .4140 RTF .9908

FOE 1.8180 FRA 5.7143 FC-37.5287 BSP 33968 SG8 9795.3 W23 -.0202 R13 .9907

BOE 1.1169 8RA 1.7133 BC314.4360 _SP 7595 SGI 9783.6 SG2 478.9 THA 1.36

EARTH TO MARS

228.07 SMA 186.66 ECC .20988 INC 2.0468 vl 30.141

350.75 TAp 218.83 RCA 147.49 APO 225.83 V2 25.731

85.66 ETE 176.87 ZAC 81.88 (TC 258.05 CLP 57.26

1.98 VHp 3.4010pA 6.65 RAp 163.24 ECC 1.1535

PO CST TIM INJ 2 LAT [NJ 2 LONG

2981.4 -28.21 130.07

2559.1 -26.21 99.08

2350.7 -28.79 84.21

2665.1 -23.66 106.11

1863.1 -34.10 47.34

2725.4 -18.83 108.33

ORBIT DETERMINATION ACCURACY

ST 2347.2 SR 437.7 SS 1418.3

CRT .9568 CRS -.7797 CST -.9237

LSA 2732.8 MSA 493.5 SSA 32.3

ELI 2384.4 EL2 125.4 ALF 10.14

LAUNCH DATE NOV 19 1964 PLIGHT TIME 344.00 ARR|VAL DATE OCT 29 1963

HELIOCENTRIC C(_IIC DISTANCE 761.333

RL 147.82 LAL .00 LOL 56.70 VL 32.937 $AL -1.69 AZL 87.96 HCA

RP 213.01 LAp -1.55 LOP 285.95 VP 23.137 GAP -9.08 AZP 91.33 TN.

RC 297.448 GL 22.49 GP -2.08 ZAL 101.54 ZAP 56.01ETS 177.88 Z/_

PLANETOCENTRIC C(_41¢

C3 9.385 VHL 3.063 DLA 28.78 RAL 170.23 WAD 6567.3 V(L 11.436 PTH

LNCH AZNTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ WT A3C INJ AZMTH 1NJ TIME

84.64 12 4 16 3515.59 -23.62 133.17 27.48 73.07 13 2 51

95.36 13 33 18 3227.39 -23.61 112.06 27.48 73.05 14 27 S

100.00 15 18 35 2688.95 -28.17 88.31 28.71 79.56 16 6 44

100.00 13 1 40 3329.27 -19.22 117.83 25.75 66.65 13 57 9

110.00 17 42 5 2439.63 -34.14 54.96 29.46 88.21 18 22 45

110.00 12 54 39 3351.35 -13.89 116.61 22.88 58.45 13 50 30

DIFFERENTIAL CGRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 1.0642 TRA 1.8198 7C-14.7270 8AU 1.8477 SGT10022.8 $GR 531._ SG3 2186.9

ROE .2297 Rflk .1470 RC3 -.0122 FAU .39028 RRT .4014 RWF .3793 RTF .9910

FOE 1.4178 FRA 5.6826 FC-36.0036 BSP 34757 S6810036.9 W23 -.0213 R13 .9910

Bo( 1.0887 BRA 1.8257 BC314.7270 FSP 7326 86110025.0 SG2 487.2 THA 1.22

EARTH TO MARS

229.27 SMA 186.72 ECC .21031 INC 2.0398 vl 30.141

350.27 TAp 219.54 RCA 147.45 APO 225.99 V2 25.763

84.10 ETE 178.85 ZAC 81.93 ETC 258.06 CLP 55.98

1.98 VHp 3.454 DPA 6.74 RAp 163.19 ECC 1.1544

PC) CST TIM INJ 2 LAT INJ 2 LONG

2915.6 -25.72 125.09

2627.4 -25.71 103.98

2288,9 -29.32 79.70

2729.3 -22.21 110.31

1839.8 -34.01 45.72

2751.4 -17.96 109.87

ORBIT DETERMINATION ACCURACY

8T 2322.0 8R 439.9 SS 1357.8

CRT .9447 CRS -.7404 CST -.9176

L3A 2678.1MSA 508.0 SSA 32.4

ELI 2359.1 EL2 142.0 ALF 10.18

LAUNCH DATE NOV 19 1964 FLIGHT TIME 346.00 ARRIVAL DATE OCT 31 1965

HELIOCENTRIC CONIC

RL 147.82 LAL .00

RP 212.72 LAp -1.57

RC 298.528 GL 22.31

PLANETOCENTRIC CONIC

C3 9.452 VHL 3.074

LNCH AZMTN LNCM TJ)q[

90.00 13 12 49

90.00 12 31 39

100.00 15 37 22

100.00 12 49 47

110.00 17 52 37

110.00 12 51 2

DIFFERENTIAL CCRR(CTION8

TOE 1.0307 TRA 1.9382 TC-14.9629 BAU 1.8908

ROE .2320 RRA .1472 RC3 .0163 FAU .37618

FOE 1.2297 FRA 5.6518 FC-34.4522 BS4P 35580

BDE 1.0585 9RA 1.9438 9C314.9629 FSP 7097

DISTANCE 765.557 EARTH TO MARS

LOL 58.70 VL 32.941GAL -1.78 AZL 87.97 HCA 230.46 SMA 186.79 ECC .21080 |NC 2.0313 vl 30.141

LOP 287.15 VP 23.179 GAP -9.22 AZP 91.29 TAL 349.77 TAp 220.24 RCA 147.41 APO 226.16 V2 25.798

GP -2.02 ZAL 102.48 ZAP 54.77 ETS 177.66 ZAE 62.59 (T( 178.85 ZAC 61.99 ETC 258.07 CLP 34.74

DLA 28.22 RAL 171.10 WAD 6567.3 V(L 11.439 PTH 1.96 VHp 3.509 DpA 6.62 RAp 163.18 ECC 1.1558

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3306.16 -24.45 118.09 28.70 75.26 14 7 55 2706.2 -26.24 109.67

3439.84 -21.65 127.00 27.86 71,53 13 28 59 2839.6 -24.17 119.10

2849.04 -28.72 84.78 29.69 81.34 16 24 42 2240.9 -29.82 76.09

3380.98 -17.79 121.01 26.16 65.58 13 48 8 2781.0 -20.94 113.63

2416.74 -34.18 53.17 30.21 89.26 18 32 55 1816.7 -33.90 43.94

3377.05 -12.97 118.03 23.48 58.09 13 47 19 2777.0 -17.09 111.$3

MID-COUWSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10254.0 SGR 532.9 SG3 2110.9 ST 2297.4 SR 442.4 SS 1304.5

RRT .3466 flWF .3456 RTF .9912 CRT .9302 CRS -.6965 CST -.SOS1

$6810267.6 W23 -.0222 R13 .9911 LSA 2627.7 MSA 519.2 SSA 32.5

S6110255.9 _2 495.3 THA 1.10 EL1 2334.1 ELI 159.8 ALF 10.20

LAUNCH DATE NOV 19 1964 FLIGHT TIME 348.00 ARRIVAL DATE NOV 2 1963

HELIOCENTRIC C_NIC

RL 147.82 LAL .OO

RP 212.43 LAp -1.59

RC 299.592 GL 22.12

PLANETOCENTR|C CONIC

C3 9.528 VHL 3.007

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 13 49 46 3198.55 -26.|1

90.00 12 I 45 3550.38 -19.29

100.00 15 54 7 2797.79 -21).12

100.00 12 40 5 3428.37 -16.49

110.00 18 3 2 2394.34 -34.19

110.00 12 47 39 3402.59 -12.04

DIFFERENTIAL C_RRECTIONS

TOE .9921 TRA 2.0803 TC-15.1813 BAu 1.9338

ROE .2345 RflA .1415 RC3 .0433 FAU ,36241

FOE 1.0456 FRA 5.8168 FC-32.9297 BSP 36324

BOE 1.0194 8RA 2.0856 BC315.1814 FSP 6912

DISTANCE 769.786 EARTH TO MARS

LOt. 56.70 VL 32.945 GAL -1.87 AZL 87.98 HCA 231.66 SI4A 186.66 ECC .21132 INC 2.0230 vl S0.141

LOP 288.35 VP 23.221 GAP -9.35 AZ1P 91.26 TAL 349.26 TAp 220.92 WCA 147.37 APO 226.34 V2 25.831

GP -1.95 ZAL 103.45 ZAP 53.57 ETS 177.85 ZAE 61.10 ETE 178.82 ZAC 82.05 ETC 258.07 CLP 33.54

DLA 27.65 flAL 171.98 MAD 6567.3 VEL 11.442 PTH 1.98 VHP 3.565 DPA 6.88 RAP 163.20 ECC 1.1568

INJ L(:NG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

110.14 30.08 78.63 14 43 6 2598.6 -27.42 102.22

134.11 27,92 68.86 13 0 55 2950.4 -21.99 126.48

91.70 30.63 82.92 16 40 45 2197.8 -29.79 72.96

123.73 26.66 64.71 13 37 11 2826.4 -19.76 116.48

51.42 30.98 90.30 18 42 SG 1794.3 -33.76 42.20

112.43 24.14 57.76 13 44 22 2802.6 -16.21 112.81

N|O-CoUIHi[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGTt049t.8 _ 534.5 883 2036.4 ST 2288.8 SR 445.0 SS 1255.5

li_T .9904 RRF .3118 RIF .9913 ¢RT .9125 CRS -.6464 CST -.ROD0

961J|049S.9 Rl_ -.01_0 R13 .9913 LSA 25T6.1N8A 533.3 SSA 32.5

6G|S0493.4 _ 50308 THA .99 ELI 2305.| EL2 179.2 ALF 10.21

It



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 19 1984 FLIGHT TIME 350.00 ARRIVAL DATE NOV 4 1965

HELIOCENTRIC C0_41C DISTANCE 774.020

RL 147.82 LAL .00 LOL 56.70 VL 32.949 GAL -1.96 AZL 87.98 HCA 232.87 SMA

RP 212.15 LAp -1.61 LOP 289.55 VP 23.263 GAP -9.49 AZP 91.22 TAL 348.73 TAp

RC 300.845 GL 21.93 GP -1.89 ZAL 104.43 ZAP 52.40 ETS 177.83 ZAE 79.65 ETE

PL&NETOCENTRIC CONIC

C3 9.613 VHL 3.100 DLA 27.06 RAL 172.88 RAD 6567.3 VEL 11.446 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 13 20 3134.45 -26.89 106.11 31.18 80.78 15 5 34

90.00 11 45 20 3817.95 -17.58 138.33 28.32 67.44 12 45 38

100.00 16 9 34 2759.74 -29.40 78.91 31.55 84.36 16 55 34

100.00 12 31 47 3467.90 -15.27 126.23 27,23 63.99 13 29 35

110.00 18 13 22 2372.36 -34.16 49.71 31.76 91.31 18 52 54

110.00 12 44 25 3428.04 -11.11 120.82 24.84 57.46 13 41 37

D|FFERENTI AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .9500 TRA 2.1877 TC-15.3694 BAU 1.9752 SGT10701.4 SGR 536.7 563 1962.8

ROE .2372 RRA .1477 RE3 .0690 FAU .34576 RRT .3053 RRF .2808 RTF .9915

FOE .8727 FRA 3.5817 FC-31.4099 BSP 37087 $G810714.9 R23 -.0237 R13 .9914

BDE .9792 ERA 2.1927 8C315.3696 FSP 6569 56110702,7 $62 511.0 THA ,88

EARTH TO MARS

186.93 ECC .21186 INC 2.0150 vl 30.141

221.60 RCA 147.32 APO 226.53 v2 25.865

178.81 ZAC 82.11ETC 258.07 CLP 52.57

1.99 VHp 3.623 DpA 6.92 RAp 163.26 ECC 1.1582

PO CST TIM [NJ 2 LAT INJ 2 LONG

2534.5 -27.89 97.59

3018.0 -20.49 130.86

2159.7 -29.87 70.14

2867.9 -18.64 119.06

1772.4 -55.60 40.51

2828.0 -15.33 114.25

ORBIT DETERMINATION ACCURACY

ST 2240.3 SR 448.0 SS 1213.0

CRT .8914 CR8 -.5910 CST -.8905

LSA 2527.8 MSA 548.3 SSA 32.4

ELI 2275.9 EL2 199.8 ALF 10.19

LAUNCH DATE NOV 19 1964 FLIGHT TIME 352.00 ARRIVAL DATE NOV 6 1965

HELIOCENTRIC C..ONIC DISTANCE 778.259 EARTH TO MARS

RL 147.82 LAL .00 LOt_ 56.70 VL 32.933 GAL -2.06 AZL 87.99 HCA 234.07 SMA 187.00 ECC .21244 INC 2.0072 vl 30.141

RP 211.87 LAP -1.83 LOP 290.76 VP 23.304 GAP -9.62 A ZP 91.18 TAL 348.19 TAp 222.26 RCA 147.27 Apo 226.72 v2 25.895

RC 301.887 GL 21.73 GP -1.84 ZAL 105.44 ZAP 51.27 ET5 177.81ZAE 78.24 ETE 178.81 ZAC 82.18 ETC 258.06 CLP 51.24

PLANETOCENTRIC CONIC

CS 9.707 VNL 3.116 OLA 26.46 hAL 173.79 RAO 6567.4 VEL 11.450 PTH 1.99 VHP 3.683 DpA 6.94 RAp 163.35 ECC 1.1397

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 $2 34 3083.22 -27.40 102.45 32.21 82.35 15 24 18 2483.2 -28.15 93.86

90.00 11 33 2 3673.01 -16.11 141.70 28.84 66.39 12 34 15 3073.0 -19.16 134.36

100.00 16 24 5 2724.64 -29.61 76.32 32.47 83.71 17 9 33 2124.6 -29.89 67.53

100.00 12 24 29 3506.82 -14.09 128.52 27.66 63.36 13 22 56 2906.8 -17.36 121.44

110.00 18 23 38 2330.76 -34.11 46.02 32.56 92.31 19 2 48 1730.8 -33.42 38.85

110.00 12 41 29 3435.47 -10.18 122.20 25.38 37.19 13 39 3 2833.5 -14.43 113.68

DIFFERENTIAL C4_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9045 TRA 2.3190 TC-13.5319 BAU 2.0136 SG710914.4 5_R 339.4 563 1890.4 ST 2212.2 5R 451.1 Ss 1176.3

ROE .2402 RRA .1479 RC3 .0933 FAU .33538 RRT .Z752 RRF .2301RTF .9916 CRT .8665 CRS -.5309 CST -.8813

FOE .7079 FRA 5.3422 FC-ZS.91Z6 BSP $7834 $G810927.7 R23 -.0243 R13 .9915 LSA 2482.5 HSA 563.4 SSA 32.3

BDE .9339 5RA 2.3237 BC313.3322 FSP 6332 5611091§.4 $62 518.3 THA .78 EL1 2246.8 EL2 221.7 ALF 10.12

LAUNCH DATE NOV 19 1964 FLIGHT TIME 354.00 ARRIVAL DATE NOV 8 1965

HELIOCENTRIC CONIC DISTANCE 782.499 EARTH TO MAR S

RL 147.82 LAL .00 LOt_ 36.70 VL 32.937 GAL -2.16 kZL 88.00 HCA 235.28 SMA 187.07 ECC .21304 ]NC 1.9996 vl 30.141

RP 211.80 LAp -1.64 LOP 291.97 VP 23.343 GAp -9.75 AZP 91.14 TAL 347.63 TAp 222.91RCA 147.22 APO 226.93 V2 25.926

RC 302.717 GL 21.53 GP -1.78 ZAL 106.47 ZAP 50.17 ET$ 177.79 ZAE 76.85 ETE 178.80 ZAC 82.26 ETC 258.05 CLP 50.14

PLANETOCENTRIC CONIC

C3 9.810 VNL 3.132 DLA 25.84 RAL 174.72 RAO 6567.4 VEL 11.454 PTH 1.99 VHp 3.744 DpA 6.95 RAp 163.47 ECC 1.1615

INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

99.24 33.21 84.11 15 41 3 2438.8 -28.27 90.62

144.64 25.44 63.36 12 24 57 3121.6 -17.94 137.40

73.88 33.39 86.98 17 22 55 2091.7 -29.85 65.08

130.68 28.54 62.82 13 17 1 2943.9 -16.49 123.68

46.36 33.37 93.29 19 12 40 1729.5 -33.21 37.22

123.57 26.34 56.94 13 36 35 2878.9 -13.53 117.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11108.1 5GR 543.5 $G3 1814.8 ST 2213.8 SR 455.1 SS 1160.7

RRT .2497 RRF .2238 RTF .9916 CRT .8405 CRS -.4826 C8T -.8785

$G811119.4 R23 -.0230 R13 .9915 LSA 2473.0 MSA 573.1 SSA $2.2

56111106.9 $62 526.3 THA .70 EL1 2247.0 EL2 242.9 ALF 9.92

LNCH AZMTH LNCH TIME L-] TIME INJ LAT

90.00 14 30 24 3038.80 -27.75

90.00 11 22 35 3721.63 -14.76

100.00 16 38 4 2651.72 -29.73

100.00 12 17 37 3343.94 -12.95

110.00 18 33 30 2329.48 -34.04

110.00 12 38 40 3475.94 -9.24

DIFFERENTIAL CORRECTION5

TOE .8714 TRA 2.4731 TC-13.6034 BAU 2.0463

ROE .2438 RRA .1483 RC3 .1177 FAU .32009

FOE .5924 FRA 3.5425 FC-28.2477 BSP 38967

BOE .9048 BRA 2.4776 BC31§.6039 FSP 6187

LAUNCH DATE NOV 19 1964 FLIGHT TIME 336.00 ARRIVAL DATE NOV 10 1965

HELIOCENTRIC CONIC D15TANCE 786.730

RL 147.52 LAL .00 LOt. 56.70 VL 32.962 GAL -2.27 AZL 88.01HCA 236.49 SMA

RP 211.33 LAp -1.66 LOP 293.18 VP 23.383 GAP -9.88 AZP 91.10 TAL 347.06 TAp

RC 303.736 GL 21.31GP -1.73 ZAL 107.32 ZAp 49.10 ET5 177.78 ZAE 73.50 ETE

PLANETOCENTR|C CONIC

C3 9.924 VHL 3.130 OLA 23.21RAL 173.65 RAD 6367.4 VEL 11.439 PTH 1.99 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 6 31 2998.90 -27.99

90.00 11 14 18 3766.11 -13.49

100.00 16 51 27 2660.63 -29.84

100.00 12 12 1 3379.62 -11.83

110.00 18 43 57 2309.60 -33.93

110.00 12 36 0 3304.41 -8.29

DIFFERENTIAL C.43RRECTION5

TOE .7985 TRA 2.3936 TC-15.TS76 BAU 2.0947

ROE .2469 RRA .1483 RC3 .1376 FAU .30977

FDE .3948 FRA 3.4338 FC-27.0227 BSP 39236

50E .8362 BRA 2.3999 8C318.7882 FSP 3863

EARTH TO MARS

187.15 ECC .21368 INC 1.9923 vt 30.141

223.55 RCA 147.16 APO 227.14 V2 25.956

178.80 ZAC 82.34 ETC 258.03 CLP 49.07

3.806 OpA 6.94 RAp 163.63 ECC 1.1633

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT ZNJ Z LONG

96.33 34.19 83.33 13 56 30 2398.9 -28.32 87.70

147.29 30.10 64.87 12 17 2 3166.1 -16.77 140.14

71.58 34.30 88.19 17 35 47 2060.6 -29.77 62.77

132.74 29.26 62.33 13 11 41 2979.6 -13.44 123.81

44.74 34.20 94.23 19 22 26 1708.6 -32.99 35.63

124.93 27.14 36.72 13 34 24 2904.4 -12.61 118.50

MID-COURSE EXECUTICN ACCURACy ORBIT DETERMINATION ACCURACY

_'e711628.1 SGR 343.9 563 1730.7 ST 2156.3 $R 437.9 SS 1119.7

RRT .2176 RRF .1912 RTF .9917 CRT .8017 CRS -.3946 CST -.8640

SG811339.2 R23 -.0238 R13 .9917 LSA 2399.6 MSA 395.3 SSA 31.9

S6111828.7 SG2 332.8 THA .60 EL1 2188.0 ELI 269.7 ALF 9.81

1223



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OATI[ NOV 19 1964 FLIGHT TIM( 358.00 ARRIVAL DATE NOV 12 196S

HELIOCENTRIC CONIC DISTANCE 791.002 EARTH TO MARS

RL 147.82 LAL .OO L04. 56.70 VL 32.966 GAL -2.38 AZL 88.01HCA 257.71 SHA 187.23 ECC .21435 INC 1.9851 vl $0.141

RP 211.06 LAP -I.66 LOP 294.A0 VP 23.424 GAP -|O.OI AZP 91.06 TAL 346.47 TAp 224.|8 RCA 147.10 Apo 227.36 V2 25.886

RC 304.746 GL 21.10 GR -1.68 ZAL 106.59 ZAp 48.06 ETS 177.76 ZAE 74.17 ETE 178.80 ZAC 82.42 ETC 256.01CLP 46.04

PLANETOCENTRIC CONIC

CS 10.049 VHL 3.170 OLA 24.58 RAL 178.G0 RAD 8587.4 VEL 11.465 PTH 1.99 VHP 3.870 DpA 6.91 RAP 163.81ECC 1.1654

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 15 21 43 2982.09 -28.16 93.67 35.18 86.88 16 11 S 2362.1 -28.29 85.01

gO.D0 11 8 37 3807.90 -12.27 149.75 30.82 64.28 12 10 S 3207.9 -15.63 142.68

100.00 17 4 26 2630.92 -29.89 69.37 35.23 89.35 17 48 17 2030.9 -29.88 60.57

100.00 12 6 35 3814.31 -10.73 134.72 30.03 61.93 13 8 50 3014.3 -14.40 127.86

110.00 18 54 2 2288.00 -33.83 43.14 35.04 95.19 19 32 10 1688.0 -32.75 34.07

110.00 12 33 28 3529.99 -7.33 126.29 27.98 58.52 13 32 18 2930.0 -11.68 119.90

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .7414 TRA 2.7418 TC-15.8741BAU 2.1527 SG711522.9 SGR 549.7 SG3 1682.5 ST 2135.1 SR 461.6 $8 1100.6

ROE .2508 RflA .1404 RC3 .1578 FAU .29723 RRT .1905 RRF .1634 RTF .9918 CRT .7618 CRS -.3221 CST -.8572

FOE .2512 FflA 3.4068 FC-25.G086 9SP 39928 S6811535.9 R23 -.0264 R13 .9918 LSA 2368.2 MSA 611.5 8SA $1.5

ROE .7828 8RA 2.7458 6C315.8749 FSP 5645 S6111523.2 8G2 539.6 THA .52 ELI 2164.5 EL2 295.0 ALF 9.53

LAUIqCH OAT( t40V 19 1984

HELIOCENTRIC CCNIC

RL 147.82 LAL .00 L(X. 5G.TO VL $2.971 GAl.

FLIGHT TIME 360.00 ARRIVAL DATE MOV 14 1965

DISTANCE 795.257 EARTH TO MARS

-2.49 AZL 88.02 _ 239.93 SHA 187.31 ECC .21505 INC 1.9781 vl

RP 210.82 LAp -1.69 LOP 295.61 VP 23.483 GAP -10.14 AZP 91.02 TAL 343.87 TAP 224.80 RCA 147.03 APO 227.60 VZ

RC $05.746 GL 20.87 GP -1.63 ZAL 109.68 ZAP 47.05 ET9 177.75 Z/ME 72.88 ETE 176.80 ZAC 82.51 ETC 257.98 CLP

PLANETOCENlltlC CONIC

CS 10.180 VHL 3.1R1 DLA 23.91 RAL 177.55 RAD 6357.4 VEL tl.471 PTH 1.99 vHp 3.936 OpA 6.87 RAp 164.03 ECC

LNCH A214TH LNCH Till[ L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ

90.00 15 39 12 2927.67 -28.26 91.16 36.14 88.14 16 25 0 2327.7 -28.22

30.141

26.015

47.05

1.1676

2 LONG

82.49

90.00 10 $9 48 3847.73 -11.08 152.07 31.59 63.77 12 3 $3 3247.7 -14.52 145.08

100.00 IT 17 S 2602.41 -29.89 67.25 36.16 90.47 18 0 28 2002.4 -29.50 58.47

100.00 12 1 34 3848.22 -9.63 136.65 30.83 61.37 13 2 22 3048.2 -13.38 129.84

110.00 19 4 4 2267.71 -33;70 41.57 35.90 96.10 19 41 52 1667.7 -32.49 32.55

110.00 12 31 4 3555.68 -6.36 127.85 28.85 56.34 13 30 20 2955.7 -10.74 121.30

DIFFERENTIAL C_RECTIONS NID-COUR$1[ EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8795 TRA 2.8929 TC-15.9350 BAU 2.1700 SGT11713.9 _k'eR 553.8 963 1616.4 ST 2118.0 SR 465.5 38 1087.1

ROE .2547 RflA .1484 RC3 .1767 FAU .28510 RRT .1844 RRF .1368 RTF .9918 CRT .7158 CRS -.2483 CST -.8528

FOE .1159 FRA 5.3578 FC-24.2325 BSP 40595 SG811728.9 R23 -.0270 R13 .9918 LSA 2343.3 MSA 626.3 SSA 31.2

80E .7257 8RA 2.8_H87 BC315.9359 FSP 5429 S8111714.2 8G2 546.2 THA .45 EL1 2144.6 EL2 321.0 ALF 9.15

LAUNCH DATE MOV 19 1984 FLIGHT TIME 362.00 ARRIVAL 04 I NOV 16 1965

HELIOCENTRIC CONIC DISTANCE 799.516 EARTH TO MARS

RL 147.82 LAL .00 LOL 56.70 VL 32.976 GAL -2.80 AZL 88.03 HCA 240.15 SMA 187.40 ECC .21579 INC 1.9712 vl 30.141

RP 210.58 LAP -1.71 LOP 296.84 VP 23.501 GAp -10.28 AZP 90.98 TAL 345.25 TAp 225.40 RCA 146.96 APO 227.84 VZ 28.043

RC 308.737 GL 20.64 GP -1.59 ZAL 110.79 ZAp 46.08 ETS 177.73 ZAE 71.61ETE 176.80 ZAC 82.80 ETC 257.95 CLP 48.05

PLANEYOCENTRIC CONIC

C3 10.$35 VNL 3.215 DLA 23.23 RAL 178.52 RAD 8587.4 VEL 11.477 pTH Z.00 Vflp 4.002 DpA 6.82 RAp 184.27 ECC 1.1701

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 50 8 2895.15 -28.31 88.78 37.12 89.33 18 38 23 2295.1 -28.10 80.12

gO.DO 10 53 31 3886.08 -9.92 154.29 32.41 63.34 11 58 17 3286.1 -13.42 147.36

100.00 17 29 27 2574.93 °29.86 65.21 37.10 91.54 18 12 22 1974.9 -29.32 56.44

100.00 11 58 54 3681.53 -8.55 138.53 31.66 81.25 12 58 15 3081.5 -12.32 131.77

110.00 19 14 2 2247.73 -33.54 40.03 36.78 97.00 19 51 30 1647.7 -$2.21 31.05

110.00 12 28 48 3561.50 -5.39 129.01 29.74 56.19 13 28 29 2981.5 -9.79 122.89

DIFFERENTIAL C_RRECTIONS NIO-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8154 TRA 3.0488 TC-15.9710 8AU 2.2068 86T11899.9 SGR 558.0 SG3 1551.6 ST 2108.4 SR 469.5 SS 1078.6

ROE .2589 RRA .1484 RC3 .1943 FAU .27326 RRT .t391RRF .1109 RTF .9918 CRT .6638 CRS -.1728 CST -.SSOO

FOE -.0149 FRA 5.3059 FC-22.8909 BSP 41236 S6811912.9 R23 -.0276 R13 .9918 LSA 2325.7 NSA 641.1 SSA 50.8

BOE .6658 8RA 3.0524 8C315.9721 FSP 51L15 98111900.1 SG2 552.6 THA .37 ELI 2130.0 ELI 347.2 ALF 8.65

LAUNCH OATE NOV 19 1964 FLIGHT TIME 364.00 ARRIVAL DATE NOV 18 1965

HELIOCENTRIC C_IC

RL 147.82 LAL .00 LOt.

RP 210.34 LAp -1.72 L(_ 298.06 Vp 23.538 GAP -10.39 AZP 90.94 TAL 344.62 TAP 225.99 RCA 146.88

RC 307.719 GL 20.40 GP -1.54 zAL 111.91 ZAP 45.13 ETS 177.71 ZAE 70.37 ET( 178.80 ZAC 82.70

PLAN[TOCENTRIC CONIC

CS 10.497 VHL 3.240 DLA 22.55 RAL 179.49 RAD 6567.4 VEL 11.484 PTH 2.00 VHP 4.071 OpA 6.75

DISTANCE 803.777 EARTH TO MARS

56.70 VL 32.981 GAL -2.72 AZL 88.04 PICA 241.37 SMA 167.48 ECC .21657 INC 1.9646 vl 50.141

APO 228.09 V2 26.071

ETC 257.91CLP 45.11

RAp 164.54 ECC 1.1727

INJ 2 LAT INJ 2 LONG

-27.95 77.87

-12.35 148,55

-29.12 54.50

-11.28 135.66

-31.92 29.59

-8.83 124.08

ORBIT DETERMINATION ACCURACY

ST 2103.0 SR 475.7 $8 1074.9

CRT .6052 CR8 -.0990 CST -.8503

LSA 2318.4 NSA 655.4 SSA 50.5

ELI 2123.2 EL2 375.1 ALF 8.02

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

90.00 16 3 37 2864.19 -28.31 86.52 38.10 90.46 16 51 21 2264.2

90.00 10 47 48 3923.32 -8.77 156.42 33.26 62.97 11 53 11 3323.3

100.00 17 41 34 2548.37 -29.79 63.24 38.06 92.58 18 24 3 1948.4

100.00 11 52 32 3714.38 -7.47 140.37 32.56 60.97 12 54 28 3114.4

110.00 19 23 57 2228.05 -33.37 38.52 37.67 97.86 20 1 5 1628.0

110.00 12 26 38 3607.46 -4.40 130.38 30.68 $6.07 13 26 46 3007.5

DIFFERENTIAL C_RRECTION9 MIO-COURSE EXECUTION ACCURACY

TOE .5457 TRA 3.2108 TC-15.9798 BAU 2.2426 SGT12080.3 SGR 562.5 SG3 1488.7

ROE .2835 RRA .1483 RC3 .2106 FAU .26172 RRT .1149 RRF .0863 RTF .9918

FOE -.1359 FRA 5.2533 FC-21.5859 BSP 41873 96812093.4 R23 -.0282 R13 .9916

BOE .6042 BRA 3.2140 BC315.9812 FSP 5012 S6112080.5 862 558.7 THA .31
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OATE NOV 19 1964 FLIGHT TIME 366.00 ARRIVAL DATE NOV 20 1965

HELiOCENTRiC CONIC DISTANCE 808.042 EARTH TO MARS

RL 147.82 LAL .00 LOL 56.70 VL 52.986 GAL -2.84 AZL 88.04 HCA 242.60 8MA 187.57 ECC .21738 1NC 1.9580 vl 30.141

RP 210.10 LAP -1.74 LOP 299.29 VP 23.575 GAP -10.52 AZP 90.90 TAL 343.98 TAp 226.58 RCA 146.60 APO 228.35 V2 26.089

RC 508.691GL 20.16 GP -1.50 ZAL 115.05 ZAP 44.20 (TS 177.70 ZAE 69.16 ETE 178.80 ZAC 82.80 (TC 257.88 CLP 44.18

PLANETOCENTRIC CC_IIC

C3 10.673 VHL 5.267 DLA 21.86 RAL 180.47 RAD 8567.4 VEL 11.492 PTH 2.00 VHp 4.140 DpA 6.67 RAp 164.84 ECC 1.1756

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZI4TH |NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

g0.00 16 16 44 2834.57 -28.28 84.35 39.10 91.55 17 3 58 2234.6 -27.76 75.72

gO.DO 10.42 30 3959.69 -7.64 158.50 34.16 62.65 11 48 29 3359.7 -11.25 151.67

100.00 17 53 28 2522.63 -29.70 61.33 3g.03 93.58 18 35 31 1922.8 -28.88 52.62

100.00 11 48 26 3746.86 -6.39 142.16 35.48 60.74 12 50 53 5146.9 -10.24 135.51

110.00 19 33 49 2208.67 -33.18 37.04 38.59 98.74 20 10 38 1608.7 -31.62 28.16

110.00 12 24 34 3633.58 -3.41 131.75 31.64 55.97 13 25 8 3033.6 -7.85 125.48

DIFFERENTIAL C_RRECTION8 MIO-COIJR8( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4709 TRA 3.3781 TC-15.9631BAU 2.2779 SGT12256.2 $GAR 587.0 863 1427.5 8T 2108.9 SR 478.0 S8 1075.3

ROE .2683 RRA .1481RC3 .2258 FAU .25053 RRT .0918 RRF .0625 RTF .9918 CRT .5436 CR8 -.0274 CST -.8528

FOE -.2500 FRA 5.1982 FC-20.3223 BSP 42501 96a12269.4 R23 -.0288 RI3 .9917 LSA 2321.7 MSA 664. O SSA 29.8

8DE .5420 BRA 3.3814 6C315.9647 FSP 4816 S6112256.4 SG2 564.6 THA .24 ELI 2125.4 FJ_Z 398.1 ALF 7.28

LAUNCH DATE NOV 19 1964

HELIOCENTRIC CONIC

RL 147.62 LAL .00 LOt. 36.70 VL

RP 209.88 LAp -1.75 LOP 500.52 VP

FLIGHT T|I4( 368.00 ARRIVAL DATE NOV 22 1965

DISTANCE 812.309

32.991 GAL -2.97 AZL 88.05 HCA

23.611 GAP -10.64 AZP 90.86 TAt.

EARTH TO MARS

243.83 SMA 187.66 ECC .21823 INC 1.9516 Vl 30.141

343.31 TAp 227.14 RCA 146.72 APO 228.61 V2 26.124

RC 309.654 GL 19.90 GP

PLAN(TOCEMTRIC CONIC

C3 10.863 VML 3.296 DLA

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT

90.00 16 29 30 2806.10 -28.L>t

90.00 10 37 34 3995.37 -6.52

100.00 18 5 10 2497.64 -29.58

100.00 11 44 35 3779.07 -5.32

110.00 19 43 38 2189.61 -32.97

110.00 12 22 37 3659.88 -2.41

OIFFERENTZAL CORRECTIONS

TOE .3934 TRA 3.5500 TC-15.9232 BAU 2.3128

ROE .2735 RRA .1478 RC3 .2394 FAU .23963

FOE -.3572 FRA 5.1391 FC-19.0973 BSP 43094

BD( .4791 8RA 3.5531 8C315.92§0 FSP 4622

-1.46 ZAL 114.21 ZAP 43.31 (TS 177.68 ZNE 67.97 ETE 178.81 ZAC 82.90 ETC 257.84 CLP 43.29

21.15 RAL 181.45 RAD 6567.4 VEL 11.500 PTH 2.00 VHP 4.212 _pA 6.57 RAP 165.17 ECC 1.1788

INJ LONG |NJ fiT ASC INJ AZMTH INJ TZME PC) CST TIM INJ 2 LAT INJ 2 LONG

82.27 40.10 92.59 17 16 17 2206.1 -27.55 73.67

160.52 35.09 62.38 11 44 9 3395.4 -10.17 153.74

59.48 40.01 94.55 18 46 48 1897.6 -28.63 50.80

143.96 34.44 60.54 12 47 34 3179.1 -9.20 137.33

35.59 59.52 99.57 20 20 7 1589.6 -31.30 26.77

133.12 32.63 55.89 13 23 37 3059.9 -6.87 126.87

NID-COUR$1[ ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT12426.8 SGR 571.6 SG3 1367.8 ST 2123.1 SR 482.5 89 1076.6

flRT .0692 RRF .0394 flTF .9917 CRT .4760 CR9 .0416 CST -.8579

S6812439.9 R23 -.0294 R13 .9917 LSA 2334.8 MSA 672.0 SSA 29.3

96112426.9 SG2 570.3 THA .18 EL1 2135.9 EL2 421.8 ALF 6.43

LAUNCH OATE NOV 19 1964 FLIGHT TIN( 3TO.OO ARRIVAL DATE NOV 24 1965

HELIOCENTRIC CONIC DISTANCE 616.577 EARTH TO NARS

RL 147.82 LAL .00 LOt. 56.70 VL 32.996 GAL -3.10 AZL 86.05 HCA 245.06 SHA 187.75 ECC .21912 INC 1.9455 vl 30.141

RP 209.66 LAP -1.76 LOP 301.75 VP 23.647 GAP -10.76 AZP 90.82 TAL 342.64 TAp 227.70 RCA 146.61 APO 228.89 V2 26.149

RC 310.607 GL 19.84 GP -1.43 ZAL 115.37 ZAP 42.44 ET8 177.66 ZA( 66.61 (T( 178.81 ZAC 83.01ETC 257.79 CLP 42.42

PLANETOCENTRIC CONIC

C3 11.068 VHL 3.327 OLA 20.43 RAL 162.44 RAD 6567.4 VEL

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG |NJ RT A3C IHJ AZMTH |NJ TIME

90.00 18 42 0 2778.68 -28.11 80.27 41.12 93.59 17 28 19

90.00 10 32 56 4030.51 -5.41 162.50 35.07 62.16 11 40 7

100.00 18 16 41 2473.36 -29.43 57.69 41.00 95.48 18 57 55

100.00 11 40 56 3811.06 -4.24 145.73 35.42 80.38 12 44 28

110.00 19 53 23 2170.87 -32.75 34.18 40.46 100.38 20 29 35

110.00 12 2D 45 3686.32 -1.40 134.50 33.65 55.84 13 22 11

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3139 TRA 3.7294 TC-15.8538 8AU 2.3465 86T12591.8 SGR 576.3 863 1309.5

ROE .2789 RflA .1474 RC3 .2520 FAU .22895 RRT .0478 flRF .0175 RTF .9916

FOE -.4553 FRA 5.0797 FC-17.9061 OSP 43715 86812605.0 R25 -.0299 R13 .9916

BOE .4199 BRA 3.7323 BC315.8558 FSP 4440 86112591.9 SG2 575.7 THA .13

LAUNCH OATE NOV lg 1964

HELIOCENTRIC CONIC

RL 147.82 LAL .OO LOt. 56.70 VL 33.001GAL

11.509 PTH 2.00 VHp 4.284 DpA 6.46 RAp 165.52 ECC 1.1822

PO CST TIM INJ 2 LAT 1NJ Z LONG

2178.7 -27.31 71.69

5430.5 -9.09 155.76

1875.4 -28.36 49.05

3211.1 -8.15 139.13

1570.9 -30.97 25.41

3086.3 -5.87 128.27

ORBIT DETERMINATION ACCURACY

ST 2149.4 8R 487.2 88 1084.5

CRT .406D CRS .1057 CST -.8649

LSA 2361.0 MSA 677.1 SSA 28.8

EL1 2158.9 ELI 443.2 ALF 5.49

FLIGHT TIM( 372.00 ARRIVAL DATE NOV 26 1965

OXSTANCE 820.848 EARTH TO MARS

-3.23 AZL 88.06 HCA 246.50 SHA 167.85 ECC .22005 INC 1.9391 vl 30.141

RP 209.44 LAp -1.78 LOP 302.99 VP 23.681 GAP -10.89 AZP 90.78 TAL 341.95 TAp 228.24 RCA 146.51 APO 229.18 vZ 26.174

RC 311.551GL 19.38 GP -1.39 ZAL 116.55 ZAp 41.59 ETS 177.64 ZAE 65.67 ETE 178.82 ZAC 83.12 ETC 257.74 CLP 41.57

PLAN(TOCENTRIC CONIC

C3 lt.292 VHL 3.360 DLA 19.71RAL 183.43 RAO 6567.4 VEL 11.519 PTH 2.01VHp 4.358 DpA 6.34 RAp 163.89 (CC 1.1858

LNCH AZll4TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 54 15 2752.19 -27.98 78.34 42.15 94.54 17 40 7 2152.2 -27.06 89.60

90.00 10 28 36 4065.22 -4.30 164.45 57.07 61.98 11 36 21 3465.2 -8.01 157.74

100.00 18 28 2 2449.75 -29.27 55.95 42.01 96.30 19 8 52 1849.7 -28.07 47.35

lO0.OO 11 37 30 3842.90 -3.17 147.48 56.45 60.26 12 41 32 3242.9 -7.10 140.91

I10.00 20 3 4 2152.46 -32.52 32.79 41.45 101.17 20 38 56 1552.5 -30.64 24.08

110.00 12 18 58 3712.95 -.38 135.89 34.71 55.82 13 20 51 3113.0 -4.86 129.67

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2300 TRA 3.9134 TC-15.7646 BAU 2.3805 86T12753.2 SGR 581.0 $63 1253.4 9T 2185.4 SR 491.9 88 101)2.7

ROE .2847 RRA .1468 RC3 .2634 FAU .21870 RRT .0269 RRF -.0039 RTF .9915 CRT .3332 CRS .1670 CST -.8731

FOE -.5487 FRA 5.0176 FC-16.7669 BSP 44286 SG812766.4 R23 -.0306 R13 .9915 LSA 2397.6 HSA 660.0 SSA 28.2

BDE .9650 8RA 3.9162 BC315.7668 FSP 4257 S6112753.2 $62 580.8 THA .07 EL1 2191.8 EL2 462.4 ALF 4.49
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LA'J(qC_ C,kT( MOV IO 1994

_EL IO((MTR l C C_iC

RL 147.R2 LAL .00

Rp 209.24 LAP -t.79

MC 312.466 ;L 19.10

PLANE TOCENTR I C C_IC

C3 11.533 VHL 3.594

I-MCH AZMTH LNCH lIME

• 0.00 17 • 19

90.00 10 24 30

100.00 18 39 14

100.00 11 34 13

110.00 20 12 41

110.00 12 17 15

FLIGHT TIM( 374.00 ARRIVAL DATE MOV 26 1965

OiSTANCE 825.119 EARTH TO MARS

LOt. 58.70 VL 33.007 GAL -3.39 AZL 88.07 HCA 247.53 SMA 187.94 (CC .22103 INC 1.9330 vl 50.141

LOP 304.22 Vp 23.715 GAP -11.01 AZP 90.74 TAL 341.24 TAp 228.77 RCA 146.40 Apo 229.48 v2 26.198

GP -1.35 ZAL 117.74 ZAP 40.77 (T8 177.83 ZAE 84.55 (TE 179.82 ZAC 93.24 ETC 257.69 CLP 40.75

OLA 18.97 RAL 184.42 RAD 8587.4 V(L 11.529 pTH 2.01VHp 4.433 DPA 6.21 RAp 166.29 (CC 1.1898

L-I TIME INJ LAT INJ LONG INJ RT ASC IMJ AZMTH IMJ TIME PO CST TIM IMJ 2 LAT INJ 2 LC4_G

2728.57 -27.83 76.46 43.20 95.46 17 51 42 2126.6 -26.78 67.97

4099.59 -3.20 166.38 38.11 61.85 11 32 50 34•9.6 -6.94 159.69

2426.77 -29.08 54.27 43.04 97.24 19 19 41 1826.8 -27.77 45.71

3874.62 -2.10 149.23 37.50 60.17 12 36 48 3274.6 -6.05 142.67

2134.39 -32.27 31.44 42.41 101.94 20 48 15 1534.4 -30.29 22.78

3738.78 .85 137.29 35.79 55.82 13 19 35 3139.8 -3.84 131.08

DIFFER(MTIAL CCIRECT1ONS

TD( .1433 TRA 4.1048 TC-15.6491 8AU 2.4131

ROE .2907 RRA .1491RC3 .2735 FAU .20887

FOE -.R$47 FRA 4.9543 FC-15.8649 68P 44887

BO( .3241 9RA 4.1074 BC315.8515 FSP 4087

LAUNCM OATE )iOV 1• 1964

HI[L|OCENTRIC CCNIC

RL 147.82 LAL .00

RP 209.04 LAP -1.80

RC 313.411GL 18.82

PLAN(TOCENTRIC C.CNIC

C3 11.7•1VHL 3.434

LNCH AZNTH LNCH TIME

90.00 17 18 4

90.00 10 20 38

100.00 10 50 16

100.00 11 31 7

110.00 20 22 14

110.00 12 15 38

DIFFERENTIAL _RECTION$

TDE .0545 TRA 4.3034 TC-15.5075 BAU 2.4450

ROE .2971RRA .1452 RC3 .2828 FAU .19885

FOE -.7128 FflA 4.0901 FC-14.5998 88P 45482

BO( ,3020 BRA 4.5059 BC515.5101FSP 3921

MID-COURSI[ EvrCUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SG712908.8 $TA_ 585.7 SG3 1198.7 ST 2233.1SR 496.7 SS 1102.2

RRT .0070 RRF -.0244 RTF .9914 CRT .2602 CRS .2237 CST -.8821

S6812922.9 R23 -.0313 R13 .9914 LRA 2446.4 MSA 680.4 SSA 27.7

S6112909.6 S_2 585.7 THA .02 ELI 2237.1 EL2 478.8 ALF 5.47

FLIGHT TIME 376.00 ARRIVAL DATE NOV 50 1965

DISTANCE 829.392 EARTH TO MARS

LOt. 58.70 VL 33.012 GAL -3.50 AZL 68.07 HC4 248.77 SMA 188.04 ECC .22205 INC 1.9270 vl 50.141

LOP 305.46 VP 23.748 GAP o11.14 AZlP 90.70 TAL 340.52 TAP 229.29 RCA 146.28 APO 229.79 v2 26,221

G,P -1,32 ZAL 116.94 ZAp 39.97 ET3 177.61ZA( 63.46 ETE 178.83 ZAC _3.56 ETC 257.64 CLP 59.•6

OLA 18.23 RAL 183.42 RAO 6587.4 VEL 11.540 pTH 2.01VHp 4.510 OpA 6.06 RAp 166.71ECC 1.1941

L-I TIM( INJ LAT INJ LONG INJ RT ASC 1NJ AZMTH INJ TIME 1_3 CST TIM INJ 2 LAT INJ 2 LONG

2701.77 -27.65 74.69 44.26 96.35 18 3 6 2101.6 -26.49 66.22

4133.67 -2.10 188.28 39.19 61.75 11 29 32 3533.7 -5.86 161.62

2404.42 -28.88 52.64 44.08 98.08 19 30 21 1804.4 -27.46 44.12

3909.25 -1.02 150.96 38.59 60.12 12 36 13 5306.2 -4.99 144.42

2116.68 -32.01 30.12 43.42 102.68 20 57 31 1516.7 -29.94 21.52

3786.75 1.68 138.70 36.90 55.85 13 18 25 3166.8 -2.81 132.49

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13080.8 SGR 590.4 SG3 1145.4 ST 2292.1 SR 501.7 SS 1112.2

RRT -.0121RRF -.0439 RTF .9912 CRT .1884 CRS .2752 CST -.8916

SG_13074.2 R23 .0319 R13 -.9912 LSA 2506.3 MSA 678.3 SSA 27.1

9G113060.8 SG2 590.3 THA 179.97 EL1 2294.2 EL2 492.5 ALF 2.48

LAUNCH DATE MOV 19 1964 FLIGHT TIME 376.00 ARRIVAL DATE DEC Z 1965

HELIOCENTRIC CONIC 01STANCE 833.664

.RL 147.82 LAL .00 LOt. 56.70 VL 33.018 GAL -3.65 AZL 88.08 HCA 250.02 SMA

RP 20R,65 hAP -1.81 LOP 306.71 VP - 23.780 LAP -11.26 AZP 90.66 TAb 339.78 TAp

RC 314.329 GL 18.54 GP -1.29 ZAb 120.14 ZAp 39.20 (T9 177.59 ZAE 62.39 [TE

PLANE TOCENTR XC CONIC

C3 12.070 VHL 3.474 OLA 17.48 RAL 186.41RAD 6567.5 VEL 11.552 PTH 2.02 VHp 4.588 DpA 5.90 RAp 167.15 ECC

LNCH AZMTH LNCH TIME L-I TIME [NJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

90.00 17 29 40 2877.73 -27.46 72.98 45.34 97.20 18 14 18 2077.7 -26.18 64.52

90.00 10 16 59 4167.53 -1.01 170,17 40.30 61.70 11 26 25 3567.5 -4.79 163.52

100.00 19 1 10 2382.67 -28.66 51,06 45.14 98.88 19 40 53 1782.7 -27.13 42.59

100.00 11 28 • 3937.82 .05 152.70 39.71 60.11 12 53 47 3337.8 -3.93 146.17

110.O0 20 51 43 20•9.34 -31.75 28.84 44.44 103.39 21 6 43 1499.3 -29.58 20.50

110.00 12 14 5 3793.91 2.72 140.11 38.04 55.91 13 17 19 3195.9 -1.77 153.91

DIFFERENT[Ab CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13209.4 $GR 595_0 SG3 1094.2 ST 2360.2 SR 506.7 Ss 1122.2

RRT -.0309 RRF -.0633 RTF .9910 CRT .1173 CRS .3234 CST -.9012

S6813222.8 R23 .0326 R13 -.9910 LSA 2575.2 MRA 674.0 SSA 26.5

96113209,4 862 594.7 THA 179.92 EL1 2361.0 Eb2 505.1ALF 1.51

TOE -.0395 TRA 4.5064 TC-15.3511 BAU 2.4776

ROE .S039 RRA .1442 RC3 .2905 FAU ,18951

FOE -.7855 FRA 4.8217 FC-13.5925 8SP 46036

80E .3064 BRA 4.5087 BC315.3539 FSP 3756

EARTH TO MARS

168.14 ECC .22511 INC 1.9211 vl 30.141

229.80 RCA 146.16 Apo 230.11 V2 26.243

178.84 ZAC 83,49 ETC 257.59 CLP 39.16

1.1986

LAUNCH DATE NOV 19 1964 FLIGHT TIM( 380.00 ARRIVAL DATE DEC 4 1965

HELIOCENTRIC CCNIC DISTANCE 837.937 EARTH TO MARS

Rb 147.82 LAL .00 bOL 56.70 VL 33.024 GAL -3.80 AZb 88.08 HCA 251.26 SHA 188.24 ECC .22423 INC 1.9153 vl 30.141

RP 208.67 LAp -1.81 LOP 307.95 VP 23.812 GAP -11.38 AZP 90.62 TAL 339.03 TAp 230.29 RCA 146.03 APO 230.45 V2 26.264

RC 315.238 Gb 18.25 GP -1.26 ZAL 121.36 ZAp 38.44 ETS 177.57 ZAE 61.34 ETE 178.84 ZAC 83.62 ETC 257.53 CLP 38.43

PLANETOCENTRIC CONIC

CS 12.$70 VHb 3.517 GLA 16.73 RAb 187.41 RAO 6567.5 VEL 11.565 pTH 2.02 VHp 4.668 OPA 5.74 RAp 167.62 ECC 1.2036

LNCH AZ14TH bNCH TIME L-! TIME INJ LAT

• 0.00 17 41 5 2654.44 -27.25

90.00 10 13 28 4201.20 .08

IOO.O0 19 11 55 2361.51 -28.43

100.00 11 25 19 3969.36 1.12

110.00 20 41 8 2082.39 -31.47

110.00 12 12 36 3821,25 3.76

DIFFERENTIAL C_RRECTION8

TOE -.1352 TRA 4.7170 TC-15.1698 BAU 2.5091

RDE .$109 RRA .1430 RC3 .2973 FAU .18033

FOE -.8522 FRA 4.7510 FC-12.6210 8SP 46585

80( .3591 BRA 4.7191 8C315.1725 FSP 3599

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

71.28 46.43 98.01 18 25 20 2054.4 -25.86 62.89

172.05 41.44 61.68 11 23 29 3601.2 -3.71 165.41

49.53 46.22 99.66 19 51 17 1761.5 -26.80 41.11

154.43 40.87 60.13 12 31 29 3369.4 -2.87 147.90

27.59 45.46 104.08 21 15 50 1482.4 -29.22 19.11

141.54 39.22 56.00 13 16 17 3221.2 -.73 135.54

MIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

$GT13352.4 8GR 599.6 SG3 1044.2 ST 2438.3 SR 511.8 SS 1131.9

RRT -.0489 RRF -,0820 RTF .9908 CRT .0497 CRS .3676 CST -.9100

S6813385.9 R23 .0335 R13 -.gg08 LSA 2653.4 MSA 668.7 SSA 26.0

S6113352.5 $62 598.8 THA 179.87 Ebl 2438.4 EL2 511.2 ALF .63
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 19 1964

HELIOCENTRIC CC_41C

RL 147.82 LAL .00

RP 206.49 LAP -1.82

RC 316.140 GL 17.95

PLANETOCENTRIC CONIC

C3 12.681 VHL 3.562

LNCH AZMTH LMCH TIME

90.00 17 $2 19

90.00 10 10 9

100.00 19 22 32

100.00 11 22 37

110.00 20 SO 28

110.00 12 11 11

FLIGHT TIME 362.00 ARRIVAL DATE DEC 6 1965

DISTANCE 842.209 EARTH TO MARS

LOt. 56.70 VL 33.029 GAL -3.95 AZL 68.09 HCA 252.51 SNA 188.34 ECC .22539 INC 1.9095 Vl 30.141

LOP 309,20 VP 23.642 GAp -11.51 AZP 90.57 TAL 338.27 TAp 230.77 RCA 145.89 APO 230.79 V2 26.285

GP -1.23 ZAL 122.57 ZAp 37.71ETS 177.55 ZAE 60.30 ETE 178.85 ZAC 83.75 ETC 257.47 CLp _7.69

OLA 15.97 RAL 188.40 RAO 6567.5 VEL 11.579 PTH 2.02 VHp

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2631.87 -27.03 69.87 47.54 98.79 18 36 11

4234.72 1.16 173.92 42.62 61.70 11 20 43

2340.95 -28.18 48.05 47.32 100.40 20 I 33

4000.88 2.19 156.16 42.05 60.18 12 29 18

2065.84 -31.19 28.39 46.55 104.75 21 2_ 54

3848.75 4.80 142._A) 40.42 56.12 13 15 20

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE -.2343 TRA 4.9340 TC-14.9704 BAU 2.5406 $G713492.1 $GR 604.0 SG3 995.9

RDE .3184 RRA .1418 RC3 .3030 FAU .17148 RRT -.0684 RRF -.1003 RTF .9905

FOE -.g129 FRA 4.6784 FC-11.6976 BSP 47146 S6813505.6 R23 .0344 R13 -.9905

80E .3g53 BRA 4.9360 8C314.9734 FSP 3449 S6113492.2 SG2 602.7 THA 179.83

LAUNCH DATE NOV 19 1964 FLI CHT TIME 384.00 ARRIVAL

HELIOCENTRIC CONIC DISTANCE 846.480 EARTH

RL 147.82 LAL .00 LOt. 56.70 VL 33.035 GAL -4.10 AZL 88.10 HCA_253.75 SM_188.44 ECC .22660

RP 208.32 LAp -1.83 LOP 310.45 VP 23.872 GAP -11.64 AZP 90.53 TAL 337.48 TAp 231.24 RCA 148.74

RC 317.035 GL 17.63 GP -1.20 ZAL 123.79 ZAP 37.00 ET$ 177.53 ZAE 59.29 ETE 178.86 ZAC 83.88

PLANETOCENTRIC CONIC

C3 13.038 VHL 3.611 OLA 13.20 RAL 189.39 RAD 8567.5 VEL 11.$94 PTH 2.03 VHp 4.8310pA 5.37 RAp

LNCH AZMTH LNCH TIME L-I TIME [NJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 18 3 24 2610.00 -26.79 68.11 48.67 99.53 18 46 54 2010.0

90.00 10 6 58 4268.13 2.24 175.78 43.83 61.76 11 18 7 3668.1

100.00 19 33 1 2320.98 -27.93 46.62 48.43 101.11 20 11 42 1721.0

100.00 11 20 2 4032.38 3.25 157.89 43.27 60.27 12 27 15 3432.4

110.00 20 39 43 2049.72 -30.91 25.22 47.63 105.39 21 33 52 1449.7

110.00 12 g SO 3876.41 5.85 144.44 41.65 56.26 13 14 26 3276.4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.3362 TRA S.1590 TC-14.7801 BAU 2.$713 S;T13627.4 SGR 608.4 SG3 949.1

ROE .3262 RRA .1399 RC3 .3077 FAU .16284 flRT -.0834 RRF -.1178 RTF .9902

FOE -.9667 FRA 4.6043 FC-10.8138 9SP 47703 $6813641.0 R23 .0352 R13 -.9902

BOE .4684 BRA 5.1609 8C314.7534 FSP 3302 S6113627.5 SG2 606.3 THA 179.79

4.749 OpA 5.56 RAp 168.10 ECC 1.2089

PO CST TIM INJ 2 LAT INJ 2 LONG

2031.9 -25.53 61.32

3634.7 -2.63 167.29

1741.0 -26.46 39.67

3400.9 -1.80 149.64

1468.8 -28.88 17.96

3248.7 .32 136.77

ORBIT DETERMINATION ACCURACY

ST 2528.0 SR 517.0 Ss 1140.8

_RT -.0147 CRS .4081CST -.9183

LSA 2739.6 MSA 662.0 SSA 2S.3

ELI 2525.0 ELI 516.9 ALF 179.82

DA_E DEC 8 1965

TO MARS

INC 1.9039 Vl 30.141

APO 231.14 V2 26.304

ETC 257.41 CLP 36.98

166.60 ECC 1.2148

|NJ 2 LAT INJ 2 LONG

-25.20 59.81

-1.56 169.15

-26.11 38.29

-.73 ;51.36

-28.49 16.85

1.38 138.21

ORBIT DETERMINATION ACCURACY

ST 2619.9 SR 522.2 SS 1148.4

CRT -.0750 CRS .4447 CST -.9260

LSA 2833.2 MSA 654.1 SSA 24.8

ELI 2620.2 ELI $20.7 ALF 179.11

LAUNCH DATE NOV 19 1964 FLIGHT TIME 386.00

HELIOCENTRIC CONIC

RL 147.62 LAL .OD

RP 206.16 LAp -1.83

RC 317.924 GL 17.34

PLANETOCENTRIC CONIC

C3 13.407 VHL 3.661

LNCH AZMTH LNCH TIME

90.00 18 14 18

90.00 10 3 56

100.G0 19 43 22

100.00 11 17 34

110.00 21 8 53

110.00 12 8 32

ARRIVAL DATE DEC 10 1965

OISTANCE 850.750 EARTH TO MARS

LOL 56.70 VL 33.041 GAL -4.26 AZL 86.10 HCA 288.00 SMA 188.$5 ECC .22787 %NC 1.6983 Vl 30.141

LOP 311.70 VP 23.901 GAP -11.76 AZP 90.49 TAL $36.69 TAp 231.68 RCA 145.$8 APO 231.$1 V2 26.323

GP -1.17 ZAL 128.02 ZAP 36.30 ETS 177.51 ZAE $8.30 ETE 178.87 ZAC 84.02 ETC 257.35 CLP 36.29

OLA 14.44 RAL 190.38 RAO 6567.5 VEL 11.610 PTH 2.03 VHp

L-] TIME [NJ LAT INJ LONG INJ RT ASC ]NJ AZMTH [NJ TIME

2566.62 -26.54 66.61 49.8! 100.25 18 $7 27

4301.43 3.31 177.64 45.07 61.86 11 IS 38

2301.$9 -27.67 45.24 49.$6 101.79 20 21 45

4063.89 4.31 159.62 44.51 60.39 12 28 18

2034.02 -30.62 24.08 48.73 106.00 21 42 47

3904.23 6.90 143.91 42.91 56_44 13 13 37

DIFFERENTIAL CORRECTIONS M|D-COURSE EXECUTION ACCURACY

TOE -.4410 TRA S.3898 TC-14.$187 8AU 2.6023 66T13759.3 6GR 612.7 SG3 903.8

ROE .3343 RflA .1380 RC3 .3114 FAU .IS480 RRT -.0999 RRF -.1381 RTF .9899

FOE-1.0183 FRA 4.$272 FC3-9.9770 BSP 4_241 SG813772.9 R23 .0361 R13 -.9899

BDE .5834 8RA 5.3916 6C314.5190 FSP 3160 8G113759.4 SG2 609.7 THA 179.74

LAUNCH DATE NOV 19 1964 FLIGHT TIM( 388.00

HELIOCENTRIC CONIC 01 STANCE 855.017

RL 147.82 LAb .00 LOL 56.70 VL 33.047 GAL -4.43 AZL 88.11HCA 256.26 SMA

RP 208.01 LAp -1.84 LOP 312.95 VP 23.929 GAP -11.89 AZP 90.45 TAt. 335.88 TAp

RC 318.808 GL 17.03 GP -1.15 ZAL 126.24 ZAp 35.63 ETS 177.49 ZAE 57.32 ETE

PLANETC_ENTRIC CONIC

C3 13.803 VHL 3,715 DLA 13.67 RAL 191.36 RAD 6567.5 VEL 11.627 PTH 2.04 VHp

LNCH TI_E L-! TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME

18 2S 3 2568.31 -26.29 _ 65.17 50.97 100.93 19 7 51

I0 1 2 4334.6S 4.37 179.50 46.34 61.99 11 13 17

19 $3 3S 2282.80 -27.40 43.91 50.71 10_.44 20 31 38

11 IS 12 4095.40 5.37 161.37 45.79 60.5S 12 23 27

21 17 58 2018.77 -30.33 22.99 49.85 106.58 21 51 36

12 7 18 3932.19 7.95 147.40 44.21 56.64 13 12 50

MID-COURSE ExECuTION ACCURACY

SG713868.| $GR 616.8 SG3 860.0

RRT -.1162 RRF -.1521RTF .9898

S_813901.8 R23 .0572 R13 -.9895

S6113868.2 $62 612.7 7HA 179.70

LNCH AZMTH

90.00

gO.D0

100.00

100.00

110.00

110.00

DIFFERENTIAL CCRRECTIONs

TOE -.$491 TRA 5.6280 TC-14.2668 |kU 2.6333

ROE .3428 RflA .1339 RC3 .3142 FAu .14648

FDE-l.0591FRA 4.4478 FC3-9.1657 9SP 46761

BD( .6474 BRA S.6297 8C314.2699 FSP 3021

4.915 DpA 5.16 RAp 169.12 ECC 1.2206

PO CST TIN INJ 2 LAT INJ 2 LONG

1988.8 -24.86 58.35

3701.4 -.48 171.01

1701.6 -25.76 36.96

3463.9 .34 153.09

1434.0 -28,12 15.78

3304.2 2.44 139.66

ORBIT OETERMINAT|ON ACCURACY

8T 2721.1 9R 527.S 8S 1154.4

CRT -.1313 CRS .4783 CST -.9329

LSA 2932.2 MSA 648.7 SSA 24.3

ELI 2722.0 EL2 $22.7 ALF 178.49

ARRIVAL DATE DEC 12 1965

EARTH TO MARS

188.68 ECC .22919 INC 1.8927 vl 30.141

232.13 RCA 148.42 APO 231.89 v2 26.341

178.87 ZAC 84.17 ETC 257.29 CLP 35.61

5.001 DpA 4.95 RAp 169.66 ECC 1.2272

PO CST TIM ]NJ 2 LAT INJ 2 LONG

1968.3 -24.51 $6.95

3734.7 .59 172.86

1682.8 -28.41 35.67

3495.4 1.41 1§4.82

1418.8 -27.76 14.74

3332.2 3.51 141.13

ORBIT DETERMINATIO#4 ACCURACY

ST 2828.3 SR 532.7 S3 1159.0

CRT -.1836 CflS .509S CST -.9390

LSA 3036.4 MSA 637.1 SSA 23.8

EL1 2830.0 EL2 523.3 ALF 177.95
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 19 1804 FLIGHT TIM( 390.00 ARRIVAL DATE DEC 14 1965

HELIOCENTRIC C_IC OISTANCE 859.282 EARTH TO MARS

RL 147.82 LAL .00 LOt. /56_70 VL 53.053 GAL -4.60 AZL 88.11HCA 257.51 SMA 188.76 ECC .23058 INC 1.8872 Vl 30.141

RP 207.86 LAp -1.84 LOP 3_14.21YP 23.955 GAP -12.02 AZP 90,41TAL 335.05 TAp 232.56 RCA 145.24 Apo 232.29 v2 26.357

RC SIS.SS5 6L 1S.72 GP -1.12 ZAL 127.48 ZAp 34.97 ETS 177.47 ZAE 56.37 (TE 178.88 ZAC 84.31ETC 257.22 CLP 34.95

PLAMETOCEMTRIC CONIC

CS 14.227 VHL 3.772 DLA 12.90 RAL 192.34 RAG 8567.6 VEL 11.645 PTH 2.04 VHP 5.088 DpA 4.73 RAp 170.22 ECC 1.2341

LNCH AZMTH LNCH TIRE L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 35 38 2348.48 -26.02 85.77 52.15 101.58 19 18 7

90.00 9 58 16 4587.80 5.43 161.57 47.83 62.17 11 11 3

100.00 20 3 40 2284.81 -27.13 42.62 51.88 103.07 20 41 24

100.00 11 12 53 4128.91 6.42 165.11 47.10 60.74 12 21 42

110.00 21 26 57 2005.99 -50.04 21.94 §0.99 107.14 22 0 21

110.00 12 6 7 3960.29 9.00 148.90 45.53 56.88 13 12 8

DIFFERENTIAL CORRECTIONS MID-COURSE EXECOT[ON ACCURACY

TD( -.6610 TRA 5.8729 TC-14.0056 BAU 2.6847 SGT14014.2 SGR 621.0 863 817.8

ROE .3517 RRA .1336 RC5 .3160 FAU .13889 RRT -.1322 RRF -.1691RTF .9891

FDE-I.09SS FRA 4.3652 FC3-8.4393 9SP 49256 S_14028.0 R23 .0384 R13 -.9891

BOE .7488 8RA 5.6744 8C314.0092 F_P 2885 S6114014.4 SG2 815.5 THA 179.66

LAUNCH OAT( NOV 19 1964 FLIGHT TIME 392.00

HELIOCENTRIC CCNIC DISTANCE 663.543

RL 147.82 LAL .00 LOL 56.70 VL 33.059 GAL -4.77 AZL.

RP 20T.73 LAP -1.85 LOP 315.46 VP 23.982 GAP -12.15 AZP

RC 320.558 GL 16.40 GP -1.10 ZAL 128.69 ZAP 34.33 ET9

PLAN_TOCENTRIC CONIC

C3 14.862 VHL 3.832 DLA

LNCH AZ14TH LNCH TIM( L-I TIM( INJ LAT

90.00 15 45 $ 2529.32 -ZS.T5

90.00 9 53 36 4400.89 6.48

100.00 20 13 3Y 2247.01 -26.85

100.00 11 10 44 4155.44 7.47

110.00 21 35 51 1989.69 -29.74

110.00 12 5 0 3988.52 10.05

DIFFERENTIAL CORRECTIONS

TOE -.7740 TRA 8.1263 TC-13.7278 9AU 2.6952

ROE .5610 RRA .1309 RC3 .3170 FAU .13110

FOE-1.1314 FRA 4.2813 FC3-7.7309 BSP 49769

BOE .8541 8RA 6.1277 BC313.7314 FSP 2755

12.13 RAL 193,31 RAO 6567.6 V(L

PO CST TIM INJ 2 LAT INJ 2 LONG

1948.5 -24.16 55.60

3767.8 1.66 174.71

1664.6 -25.06 34.44

3526.9 2.47 136.55

1404.0 -27.40 13.74

3360.3 4.58 142.60

ORBIT DETERMINATION ACCURACY

ST 2940.5 SR 535.0 SS 1162.0

CRT -.2322 CR8 .5385 CST -.9443

LSA 3145.0 MSA 625.4 SSA 23.3

ELI 2943.3 EL2 322.8 ALF 177.49

ARRIVAL DATE DEC 16 1965

EARTH TO MARS

98.12 HCA 258.77 SMA 188.87 ECC .23202 INC 1.8818 vl 30.141

90.37 TAL 334.21 TAP 232.97 RCA 145.05 APO 232.69 V2 26.375

177.45 ZAE 35.43 ET[ 178.89 ZAC 84.46 ETC 237.16 CLP 34.32

11.665 PTH 2.05 VHP 5.177 DPA 4.50 RAp 170.80 ECC 1.2416

INJ LONG |NJ RT ASC INJ AZIATH ZNJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

62.44 53.35 102.20 19 28 14 1929.3 -23.81 54.30

183.23 48.98 62.37 11 8 56 3800.9 2.73 176.56

41.59 53.07 103.66 20 51 4 1647.0 -24.70 33.25

164.87 46.45 60.97 "12 20 3 3538.4 3.54 158.29

20.93 52.15 107.68 22 9 1 1389.7 -27.04 12.78

150.41 46.88 57.15 13 11 28 3388.5 5.65 144.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14135.3 SGR 624.9 $65 776.8 ST 3056.3 SR 543.3 $S 1162.S

flRT -.1476 RRF -.1853 RTF .9886 CRT -.2780 CRS .§643 CST -.9489

SG814149.1 R23 .0395 R13 -.9886 LSA 3256,2 MSA 619.5 SSA 22.8

86114135.6 SG2 618.1 THA 179.63 EL1 3060.1 EL2 521.5 ALF 177.11

LAUNCH OATE NOV 19 1964

HELIOCENTRIC CONIC

RL 147.62 LAL .00

RP 207.$0 LAP -1.85

RC 321.425 GL 15.08

PLANETOCENTRIC CONIC

C3 15.167 VHL 3.895

LNCH AZMTH LNCH TIME

90.00 18 56 22

90.00 9 53 2

100.00 20 23 27

100.00 11 8 39

110.00 21 4( 59

110.00 12 _ 55

FLIGHT TIME 394.00 ARRIVAL DATE DEC 18 1965

DISTANCE 867.801 EARTH TO MARS

LOt. 56.70 VL 33.066 GAL -4.93 AZL 88.12 HCA 260.02 SMA 188.98 ECC .23552 INC 1.8765 Vl 30.141

LOP 316.72 VP 24.007 GAP -12.28 AZP 90.33 TAL 333.35 TAp 233.37 RCA 144.85 Apo 233.11 V2 26.$88

GP -1.08 ZAL 129.91 ZAP 33.71ET8 177.43 ZA( 54.30 (TE 178.90 ZAC 84.62 ETC 257.09 CLP 33.69

OLA 11.36 RAL 194.28 RAD 6567.6 VEL 11.666 pTH 2.06 VHp 5.267 OpA 4.27 RAP 171.39 ECC 1.2496

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2510.83 -25.48 61.15 54.57 102.79 19 38 13 1910.8 -23.47 55.06

4433.93 7.52 185.11 50.35 62.62 11 6 56 3633.9 3.79 178.41

2230.01 -26.57 40.20 54.28 104.23 21 0 37 1630.0 -24.35 32.11

4189.96 8.50 166.64 49.82 61.24 12 18 29 3590.0 4.60 160.02

1975.86 -29.46 19.96 53.35 108.19 22 17 35 1373.9 -26.69 11.86

4016.87 11.09 151.95 48.26 57.46 13 10 52 3416.9 6.72 145.58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8902 TRA 6.3869 TC-13.4405 BAU 2.7261 SGT14233.T SGR 628.8 SG5 737.2 ST 5175.1 $R 548.5 85 1160.5

ROE .$707 RflA .1280 RC3 .$171FAU .12377 RRT -.1628 RRF -.2015 RTF .9880 CRT -.3164 CflS .5885 CST -.9329

FOE-1.1596 FRA 4.1g41FCS-7. 0650 8SP 50267 SG814267.5 R23 .0408 R13 -.9880 LSA 3369.7 MSA 610.9 8SA 22.3

80( .9645 BRA G.3882 BC313.4442 FSP 2628 S6114254.Q SG2 620.4 THA 179.59 ELI 3179.9 ELI 519.5 ALF 176.79

LAUNCH OATE NOV 19 1g64 FLIGHT TIM( 396.00 ARRIVAL DATE DEC 20 1965

HEL[OCENTRIC C._IC DISTANCE 872.053

RL 147.$2 LAL .00 b(_. 36.70 VL 33.072 GAL -5.14 AZL 88.13 HCA 261_28 SHA

RP 207.45 LAp -1.$5 LOP 317.98 VP 24.031 GAP -12.42 AZP 90.28 TAL 332.48 TAp

tiC 322.286 GL 15.76 GP -1.06 ZAL 131.12 ZAP 33.11ET9 177.41 ZA( 55.59 ETE

PLAN(TOCENTRIC CONIC

C3 15.656 VHL 3.9610LA 10.60 RAL 195.24 RAO 6567.6 VEL 11.708 PTH 2.06 VHP

EARTH TO MARS

189.09 ECC .25509 INC 1.8710 vl $0.141

233.76 RCA 144.64 APO 233.55 V2 26.402

178.90 ZAC 84.77 ETC 257.03 CLP 33.09

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 19 6 31 2492.99 -25.21 59.92 55.80 103.35 19 48 4

90.00 9 50 34 4466.92 8.54 186.98 51.75 62.90 11 5 1

100.00 20 33 8 2213.62 -26.29 39.07 55.50 104.76 21 10 2

100.00 11 6 38 4221.53 9.53 168.41 51.22 61.53 12 16 59

110.00 21 53 22 1962.58 -29.17 19.03 54.52 108.67 22 26 5

110.00 12 2 54 4045.34 12.15 153.50 49.68 57.79 13 10 19

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.0099 TRA 6.6545 TC-13.1468 BAU 2.75T8 96T145TO.3 9GR 632.5 865 699.0

ROE .3805 RRA .1248 RC3 .3165 FAU .11673 RRT -.1779 RRF -.2178 RTF .9874

FOE-1.1838 FRA 4.1041 FC3-6.4425 BSP 50729 5G814584.2 R23 .0423 R13 -.9874

BOE 1.0795 BRA 6.6560 BC313.150A FSP 2504 96114370.7 SsZ 622.4 THA 179.55

5.360 DPA 4.02 RAp 172.00 ECC 1.2582

INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1893.0 -23.12 51.87

3866.9 4.84 180.26

1613.6 -24.00 $1.01

5621.5 5.66 181.77

1362.6 -26.34 10.96

3443.3 7.79 147.09

ORBIT DETERMINATION ACCURACY

ST 3296.3 SR 553.7 SS 1156.7

CRT -.3536 CRS .6108 CST -.9583

LSA 3485.2MSA 602.5 $SA 21.9

EL1 3302.2 EL2 517.0 ALF 176.52
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JPL TM 33-1OO EARTH--MARSTRAJECTORIES(VOL 1, 1964)

SGT14483.1
RRT-.lg28

S6814497.1

-S6414485.6

1875.8 -22.78 50.72

38g9.9 5.89 182.11

15g7.8 -23.66 29.96

3652.9 8.71 163.52

1349.8 -28.01 10.14

3473.9 8.86 148.62

ORBIT DETERHINATI(_I ACCURACY

SGR 636.1 863 662.1 ST 3418.9 SR 558.8 SS 1150.8

P.RF -.2337 RTF .9868 CRT -.3876 CRS .6317 CST -.9592

RZ3 .0440 R13 -.9868 LSA 3601.6 MSA 594.4 SSA 21.4

882 624.1 THA 179.51 EL1 3425.9 EL2 514.1 ALF 176.29

FLIGHT TIME 400.00 ARRIVAL DATE DEC 24 1965

LAUNCH OAT( NOV 19 1964 FL|GHT TIM( 398.00 ARRIVAL DATE DEC 22 1965

,HELIOCENTRIC CGNIC DISTANCE 676.301 EARTH TO MARS

RL 147.82 LAL .00 LOt. 56.70 VL 33.078 GAL -5.33 AZL 88.13 HCA 262.54 SMA 189.21 ECC .23675 INC 1.8656 VS $0.141

RP 207.38 LAP -1.85 LOP 319,24 vP 24.054 GAP -12.58 A ZP 90.24 TAL 331.59 TAp 284.13 RCA 144.42 APO 284.00 v2 26.416

RC $28.141 ;L 15.43 ;p -1.03 ZAL 132.53 ZAP 32.52 ETS 177.36 ZAE 52.70 ETE 178.91 ZAC 84.95 ETC 256.96 CLP 32.50

PLAN(TOCENTSIC _ONIC

CS 16.241VHL 4.050 OLA 9.83 RAL 196.20 RAG 6567.7 VEL 11.731PTH 2.07 VHF 5.453 OPA 3.76 RAp 172.62 ECC 1.2678

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 16 31 2475.83 -24.93 58.73 57.06 103.88 19 57 47

90.00 9 48 12 4499.87 9.56 186.87 53.18 63.22 11 3 12

100.00 20 42 43 2197.64 -26.01 57.g8 56.74 105.27 21 19 21

100.00 11 4 42 4252.86 10.55 170.20 52.66 61.87 12 15 34

110.00 22 1 59 1949.79 -28.89 18.14 55.74 t09.13 22 34 29

110.00 12 1 53 4073.90 13.16 155.07 51.12 58.16 13 9 49

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

70(-1.1324 TRA 6.9304 TC-12.8439 BAU 2.7893

ROE .$913 RRA .1212 RC3 .3152 FAU .10991

F0(-1.2040 FNA 4.0112 FC3-5.8592 BSP 51177

80E 1.1961BRA 6.9315 8C312.8477 FSP 2383

LAUNCH DATE NOV 19 1964

H[LIOCENTRIC CONIC D|STANC( 880.542 EARTH TO MARS

RL 147.82 LAL .DO LOL 56.70 VL 33.085 GAL -5.32 AZL 88.14 HCA 263.80 SHA 189.32 ECC .23844 INC 1.6603 vl 30.141

RP 207.28 LAp -1.85 LOP 320.50 VP 24.076 GAp -12.70 AZP 90.20 TAL 330.69 TAp 234.49 RCA 144.18 AlSO 234.48 V2 26.428

RC 323.990 GL 15.10 GP -1.01ZAL 133.54 ZAp 31.94 ITS 177.36 ZAE 51.83 ETE 178.92 ZAC 85.10 ETC 256.90 CLP 31.93

PLAN(TOCENTRIC CONIC

C3 16.833 VHL 4.103 OLA 9.08 RAt. 197.t5 RAO 6567.7 _L 11.757 PTH 2.08 VHP 5.549 DPA 3.50 RAP 173.26 ECC 1.2770

LNCH AZNTH LNCH TZM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 26 22 2459.32 -24.66 57.60 58.33 104.38 20 7 22 1889.3 -22.44 49.88

90.00 9 45 55 4582.77 10.56 190.77 54.£4 63.57 11 1 28

100.00 20 52 9 2162.68 -25.74 36.93 58.01 105.76 21 28 32

100.00 11 2 50 4264.65 11.36 _72.01 54.12 62.24 12 14 14

110.00 22 10 30 1937.53 -28.61 17.29 56.98 109.56 22 42 47

110.00 12 0 59 4102.56 14.18 156.66 $2.60 58.37 13 9 21

OIFF(flENTIAL CCRRECTIONS NID-CouRSI[ EXECUTION ACCURACy

TOE-1.2576 TRA 7.2134 TC-12.5381 BAU 2.8227 SGT14592.7 SGR 639.5 SG3 626.4

ROE .4021 RRA .1174 RC3 .3132 FAU .10329 RRT -.2075 RRF -.2497 RTF .9860

FDE-1.2196 FRA 3.9149 FC3-5.3126 98P 51606 S6814606.7 R23 .0488 R13 -.9860

BDE 1.$204 BRA 7.2143 BC312.5390 FSP 2264 S8114393.3 SG2 625.6 THA 179.48

3932.8 6.93 183.97

1582.7 -23.33 28.98

3684.6 7.75 165.28

1337.5 -25.68 9.$4

3502.6 9.92 150.15

ORBIT DETERMINATION ACCURACY

ST 3542.0 SR 563.9 SS 1142.3

CRT -.4187 CR9 .6512 CST -.9616

LSA 3718.1 NSA 586.5 SSA 21.0

EL1 3550.0 EL2 510.9 ALF 176.11

LAUNCH DATE NOV 19 1g64 FLIGHT TIME 402.00 ARRIVAL DATE DEC 26 1965

HELIOCENTRIC CONIC DISTANCE 884.776 EARTH TO MARS

flL 147.82 LAL .00 LOt. 56.70 VL 33.091GAL -5.72 AZL 88.15 HCA 265.07 SIAA 169.44 ECC .24022 INC 1.8549 Vl $0.141

RP 207.16 LAp -1.85 LOP 321.77 Vp 24.097 GAP -12.84 AZp g0.16 TAL 329.77 TAp 234.84 RCA 143.93 APO 234.94 V2 26.489

RC 524.833 GL 14.78 GP -1.00 ZAL 134.74 ZAP 31.39 ET$ 177.34 ZAE 50.96 ETE 178.92 ZAC 65.27 ETC 256.84 CLP 31.37

PLAN[Y(_ENTRIC CONIC

CS t?.465 VHL 4.179 OLA 8.32 RAL 198.09 RAD 6567.7 VEL 11.783 PTH 2.08 VHp 5.646 DpA 3.22 RAp 173.91ECC 1.2874

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 36 6 2443.48 -24.36 56.52 59.62 104.86 20 16 49 1843.5 -22.11 48.59

90.00 9 48 44 4565.62 11.55 192.67 56,14 63.97 10 59 49 3965.6 7.96 185.84

100.00 21 1 28 2168.13 -25.46 35.94 59.29 106.21 21 37 36 1568.1 -23.00 28.01

100.00 11 1 2 4816.21 12.55 173.82 35.62 62.65 12 12 58 3716.2 8.79 167.05

110.00 22 18 54 1925.80 -28.34 IS.49 58_23 109.97 22 51 0 1325.8 025.36 8.58

110.00 12 O 6 4131.30 15.20 158.27 54.10 59.01 13 8 57 3531.3 10.98 151.71

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-I.SB54 TRA 7.5049 TC-12.2208 9AU 2.8543 SGT14699.5 SGR 642.9 $63 591.9 ST 3665.2 SR 588.8 88 1131.4

ROE .4134 RRA .1182 RC3 .3106 FAU .09690 RRT -.2220 RRF -.2655 RTF .9851 CRT -.4472 CR8 .8692 CST -.9636

FDE-l.ZS08 FRA 3.8165 FC3-4.8036 BSP 52019 S6914713.6 R23 .0477 R13 -.9852 LSA 3834.3 NSA 579.0 SSA 20.6

BOE 1.4458 BRA 7.5058 BC312.2248 FSP 2149 SGl14700.2 SG2 626.8 THA 179.44 EL1 3674.2 EL2 507.5 ALF 175.95

LAUNCH OAT[ NOV 19 1964

HELIOCENTRIC CONIC

RL 147.82 LAL .00

RP 207.08 LAP -1.85

RC 325.671 GL 14.45

PLANETOCENTRIC CONIC

C3 18.139 VHL 4.259

LNCH A Z lATH LNCH TIM(

90.00 19 45 41

90.00 9 41 37

100.00 21 10 40

100.00 10 59 19

110.00 22 27 13

110.00 11 59 15

C|FFERENT! AL CORRECTIONS

TDE-1.5167 TRA 7.8045 TC-11.9040 BAU 2.8877

ROE .4251RRA .1086 RC3 .5074 FAu ,09072

FOE-1.2383 FRA 3.7150 FC5-4.3297 BSP 52416

80( 1.5751 8RA 7.8052 8C511.g080 FSp 2057

FLIGHT TIME 404.00 ARRIVAL DATE DEC 28 1965

DISTANCE 889.003 EARTH TO MARS

LOL 56.70 VL 33.098 GAL -5.92 A ZL 88.15 HCA 266.33 SNA 189.55 ECC .24208 INC 1.8496 vl 30.141

LOP 323.03 VP 24.117 GAP -12.99 A ZP 90.12 TAL 328.84 TAP 235.17 RCA 143.67 APO 235.44 V2 26.449

GP -.98 ZAL 135.93 ZAP 30.84 ETS 177.31ZAE 50.12 ETE 178.93 ZAC 85.44 ETC 256.77 CLP 30.83

DLA 7.57 HAL 199.03 RAD 6567.7 VEL |1.812 PTH 2.09 VHp 5._6 DPA 2.94 RAp 174.56 ECC 1.2985

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2428.29 -24.12 55.49 60.92 105.31 20 26 9 1828.3 -21.78 47.60

4598.44 12.53 194.59 57.66 64.40 10 58 15 3998.4 8.98 187.71

2154.20 -25.20 34.99 60.58 106.64 21 46 34 1554.2 -22.67 27.10

4347.76 13,53 175,65 57,15 63.09 12 11 46 3747.8 9.82 168.83

1914.62 -28.08 15.72 59.50 110.35 22 59 8 1314.6 -25.05 7.86

4160.11 16.20 159.90 55.64 59.48 13 8 35 3560.1 12.03 158.28

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T14604,1SGR 646.1 863 558.6 8T 3788.4 SR 573.7 SS 1118.4

RRT -.2364 RRF -.2814 RTF .9842 CRT -.4734 CR8 .6861CST -.9653

$G814818.2 R23 .04g7 R13 -.9842 LSA 3g50.3 HSA 571.7 SSA 20.2

S6114804.9 $62 627.7 THA 179.41 EL1 3798.3 EL2 504.0 ALF 175.83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 19 1964 FLIGHT TIME 406.00

HELIOCENTRIC CONIC DISTANCE 893.221

RL 147.82 LAL .00 LOL 56.70 VL 33.104 GAL -6.14 AZL 88.16 HCA 267.59 SMA 189.67

RP 207.00 LAP -1.84 LOF 324.50 VF 24.137 GAP -13.15 AZF 90.08 TAL 327.89 TAp 235.49

RC 526.503 GL 14.12 GP -.98 ZAL 137.11 ZAp 30.32 ET$ 177.29 ZAE 49.28 ETE 178.93

PLANETOCENTRIC CONIC

C3 18.858 VHL 4.343 DLA 6.83 RAL 199.96 RAD 6567.8 VEL 11.842 pTH 2.10 VHp 5.847

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 55 8 2413.76 -23.85 54.51 62.25 105.73 20 35 22

90.00 9 39 34 4631.21 13.48 196.53 59.22 64.86 10 56 45

100.00 21 19 44 2140.89 -24.93 34.09 61.90 107.05 21 55 25

100.00 10 57 39 4379.31 14.50 177.50 58.71 63.57 12 10 38

110.00 22 35 26 1903.98 -27.82 15.00 60.80 110.71 23 7 10

110.00 11 38 26 4188.98 17.19 161.55 57.21 59.99 13 8 15

DIFFERENTIAL CORRECTIONS NI0-COURSE EXECUTION ACCURACY

T08-1.6502 TRA 8.1131 TC-11.3840 BAU 2.9215 SGT14906.0 SGR 649.2 SG3 326.4

ROE .4373 RRA .1037 RC3 .3037 FAU .08471 RRT -.2506 RRF -.2972 RTF .9831

FOE-1.2422 FRA 3.6108 FC3-3.8888 DSP 32808 S6614920.1 R23 .0521 R13 -.9831

DOE 1.7071BRA 8.1138 BC311.§879 FSP 1928 96114906.9 SG2 628.4 THA 179.37

ARR|VAL DATE DEC 30 1965

EARTH TO MARS

ECC .24402 |NC 1.8444 vl 30.141

RCA 143.39 APO 235.96 v2 28.459

ZAC 85.61ETC 256.71CLP 30.30

'DPA 2.65 RAP 175.26 ECC 1.3104

PO CST TIM INJ 2 LAT INJ 2 LONG

1813.8 -21.46 48.65

4031.2 9.98 189.59

1540.9 -22.36 26.23

3779.3 10.83 170.63

1304.0 -24.75 7.17

3589.0 13.07 154.86

ORBIT DETERMINATION ACCURACY

ST 3910.4 SR 578.4 SS 1103.1

CRT -.4972 CRS .7021CST -.9667

LSA 4064.9 MSA 564.8 SSA 19.8

ELI 3921.2 EL2 500.5 ALF 175.72

LAUNCH DATE NOV 19 1964 FLIGHT TIN( 408.00 ARRIVAL DATE JAN 1 1966

DISTANCE 897.430 EARTH TO MARS

33.111GAL -6.35 AZL 88.16 NCA 268.86 SNA 189.79 ECC .24604 INC 1.8391 vl 50.141

24,135 GAP -13.29 AZF 90.04 TAL 326.93 TAp 235.79 RCA 143.09 Apo 236.49 V2 26.467

-.94 ZAL 138.29 ZAP 29.80 ETS 177.27 ZAE 48.46 ETE 178.94 ZAC 85.79 ETC 256.65 CLP 29.79

HELIOCENTRIC CONIC

RL 147.82 LAL .DO LOL 58.70 VL

RP 206.93 LAp -1.84 LOP 323.58 VP

RC 327.330 GL 13.79 GP

PLANETOCENTRIC CONIC

C3 19.625 VHL 4.430 DLA 6.09 RAL 200.88 RAO 6567.8 VEL 11.875 PTH 2.11VHP 3.930 DpA 2.36 RAp 175.95 ECC 1.3230

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

53.57 83.59 106.13 20 44 27 1799.9 -21.15 45.75

198.47 60.81 65.38 10 55 20 4063.9 10.98 191.48

33.23 63.23 107.43 22 4 9 1528.2 -22.08 23.41

179.36 60.31 64,08 12 9 34 5810.8 11.83 172.43

14.32 62.10 111.05 23 15 6 1293.9 -24.47 6.53

163.23 58.82 60.53 13 7 58 3617.9 14.10 156.47

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T1§004.6 9gR 632.1SG3 495.2 ST 4031.2 SR 383.1 $8 1083.5

RRT -.2649 RRF -.3131RTF .9819 CRT -.5195 CRS .7172 CST -.9678

SG815019.8 R23 .0543 R13 -.9819 LSA 4178.2 MSA 558.0 99A 19.5

8G115005.6 SG2 628.8 THA 179.34 ELI 4042.8 EL2 496.8 ALF 175.64

90.00 20 4 27 2399.89 -23.59

90.00 9 37 36 4683.93 14.42

100.00 21 28 41 2128.20 -24.68

100.00 10 56 3 4410.85 15.44

110.00 22 43 33 1893.90 -27.58

110.00 11 57 40 4217.91 18.17

DIFFERENTIAL C_RRECTIONS

70E-1.7874 TRA 8.4285 TC-11.264§ BAU 2.9565

ROE .4498 RRA .0964 RC3 .2996 FAU .07891

FOE-1.2423 FRA 3.5031 FC3-3.4809 BSP 53121

80E 1.8432 BRA 8.4291 BC311.2684 FSP 1820

LAUNCH DATE NOV 19 19E4 FLIGHT TIME 410.00 ARRIVAL DATE JAN 3 1966

HELIOCENTRIC CONIC DISTANCE 901.628 EARTH TO MARS

RL 147.62 LAL .00 LOL 58.70 VL 33.118 GAL -6.57 AZL 86.17 HCA 270.13 SMA 189.91ECC .24815 INC 1.8338 Vl 50.141

RP 20S.88 LAP -1.83 LOP 326.85 VP 24.172 GAP -13.44 AZP 90.00 TAL 525.95 TAp 236.08 RCA 142.78 APO 237.04 V2 26.474

RC 328.152 GL 13.47 GP -.93 ZAL 139.45 ZAp 29.31ETS 177.24 ZA( 47.66 ETE 178.94 ZAC 85.96 ETC 256.58 CLP 29.29

PLANETCK_ENTRIC CONIC

C5 20.443 VHL 4.521DLA 5.37 RAL 201.79 RAD 6567.6 VEL 11.909 PTH 2.12 VHp 8.056 DpA 2.06 RAp 176.65 ECC 1.3364

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 20 19 38 2366.66 -23.34

90.00 9 35 42 4696.60 15.34

100.00 21 57 30 2116.12 -24.43

100.00 10 54 30 4442.38 18.37

110.00 22 51 33 1884.38 -27.35

110.00 11 58 57 4246.87 19.13

DIFFERENTIAL CORRECTIONS

TOE-1.9274 TRA 8.7535 TC-10.9460 BAU 2.9927

ROE .4828 RRA .0927 RC3 .2931 FAU .07332

FOE-1.2391 FRA 5.5923 FCS-3.1032 BSP 53431

DOE 1.9821 BRA 8,7538 6C310.9500 FSP 1715

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

52.69 64.95 106.51 20 53 24 1786.7 -20.85 44.89

200.43 62.43 65.90 10 53 58 4096.6 11.95 193.59

32.42 64.58 107.79 22 12 46 1516.1 -21.77 24.64

161.24 81.93 64.64 12 8 _5 3842.4 12.82 174.25

13.67 83.43 111.36 23 22 57 1284.4 -24.20 5.92

184.92 60.45 61.11 13 7 44 3648.9 15.15 158.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15101.8 Sr,_ 655.0 SG3 465.2 ST 4150.2 SR 587.5 SS 1065.9

RRT -.2790 RRF -.3292 RTF .9805 CRT -.5398 CRS .7316 CST -.9686

9GB15116.0 R23 .0574 R13 -.9808 LSA 4289.6 MSA 551.6 SSA 19.1

86115102.9 SG2 628.9 THA 179.31 EL1 4182.5 EL2 493.1ALF 175.57

LAUIMCN DATE NOV 19 1964 FLIGHT TIME 412.00 ARRIVAL DATE JAN 5 1966

HELIOCENTRIC CONIC DISTANCE 905.815 EARTH TO MARS

RL 147.82 LAL .00 LOL 56.70 VL 33.124 GAL -6.80 AZL 88.17 HCA 271.39 SMA 190.03 ECC .25035 INC 1.8285 vl 30.141

RP 208.81 LAP -1.88 LOP 328.10 VP 24.188 GAP -13.60 AZP 89.96 TAL 324,96 TAp 236.35 RCA 142.46 APO 237.61 v_ 26.480

RC 326.970 GL 13.14 GP -.91ZAL 140.60 Zkp 28.82 ET9 177.22 ZkE 46.87 ET( 178.95 ZAC 86.15 ETC 256.52 CLP 28.81

PLANETOCENTRIC CONIC

C3 21,315 VML 4.617 DLA 4.65 RAL 202.70 RAD 6567.9 VEL 11.945 PTH 2.13 VHP 6,163 DpA 1.74 RAp 177.37 ECC 1.3508

LNCH AZMXH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 22 41 2374.08 -23.09 51.85 66.33 106.86 21 2 15 1774.1 -20.56 44.08

90.00 9 35 52 4729.21 16.23 202.41 64.08 66.48 10 52 41 4129.2 12.91 195.30

100.00 21 46 12 2104.66 -24.19 31.66 65.95 108.12 22 21 17 1504.7 -21.48 23.90

100.00 10 55 1 4473.85 17.28 183.14 63.59 65.22 12 7 35 3873.9 13.80 176.08

110.00 22 59 27 1875.41 -27.12 13.07 64.77 111.65 23 30 43 1275.4 -23.94 5.35

110.00 11 56 16 4275.88 20.07 166.64 62.12 61.73 13 7 31 3675.9 16.14 159.73

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

708-2.0706 TRA 9.0872 TC-10.6277 8AU 3.0298 SG715198.2 8f_ 657.7 SG3 436.1 ST 4267.5 SR 591.9 SS 1044.1

ROE .4762 RRA .0885 RC3 .2902 FAU .06786 RRT -.2931RRF -.3451RTF .9790 CRT -.5587 CRS .7452 CST -.9691

FOE-1.2324 FRA 3.2787 FC3-2.7564 BSP 53720 $G015210.4 R23 .0604 R13 -.9790 LSA 4399.4 NSA 545.4 8SA 18.8

DOE 2.1247 BRA 9.0877 9C310.8316 FSP 1613 SG115197.4 SG2 628.8 THA 179.27 EL1 4280.5 EL2 489.4 ALF 175.51
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jp/TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 19 1964 FL]GHT 714E 414.00 ARRIVAL DATE JAN ? 1966

HELIOCENTRIC CONIC

RL 147.62 LAL .00

RP 206.77 LAP -1.82

RC 329.784 GL 12.82

PLAMETOCENTRIC CONIC

C3 22.244 VHL 4.716

LNCH AZMTH LMCH TIM[

90.00 20 31 36

90.00 9 $2 3

100.00 21 54 48

100.00 10 51 35

110.00 23 7 16

110.00 11 55 36

DISTANCE 909.988 EARTH TO MARS

LOL 56.70 WL 33.131GAL -7,04 AZL 88.18 HCA 272.66 SMA 190,16 ECC .25265 INC t,$232 v! 30,141

LOP 329.37 VP 24.203 GAp -13.77 AZP 89.92 TAL 323.93 TAp 236.61 RCA 142,11 APO 236.20 V2 26.486

GP -.89 ZAL 141.75 ZAp 28.35 ETS 177.19 ZAE 46.09 ETE 178.95 ZkC 86.33 ETC 256.47 CLP 28.34

DLA 3.94 RAL 203.59 RAD 6567,9 VEL 11.984 pTH 2.14 VHp 6.273 DpA 1,43 RAp 178.10 ECC 1.3661

L-I TIME INJ LAT ]NJ LONG ]NJ RT AsC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2362.13 -22.85 51.05 67.72 107.19 21 10 59 1762.1 -20.29 43.32

4761.77 17.11 204.40 65.76 67.09 tO 31 27 4161.8 13.66 197.23

2093.82 -23.96 30.93 67.34 108.44 22 29 41 1493.8 -21.21 23.21

4503.31 18.17 185.05 65.28 65.85 12 6 41 3903.3 14.75 177.92

1866.99 -26.91 12.51 66.13 111.92 23 38 23 1267.0 -23.69 4.82

4304.90 21.00 168.38 63.82 62.39 13 7 21 3704.9 17.14 161.39

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD(-2,2160 TRA 9.4299 TC-10.3103 BAU 3.0673 6671§286.9 6GR 660.3 SG3 408.1 ST 4381.7 SR 596.0 SS 1020.0

ROE .49D0 RRA .0800 RC3 .2849 FAU .08260 RRT -.3069 RRF -.3612 RTF .9772 CRT -.$760 CRS .7561CST -.9695

FOE-1.2219 FRA 3.1617 FC3-2.4363 8SP 53991 S6815301.1 R23 .0838 R13 -.9772 LSA 4306.0 MSA 539.5 SSA 18.4

BDE 2.2695 8RA 9.4302 BC310.3144 FSP 1513 56115286.2 SG2 628.4 THA 179.24 ELI 4395.3 EL2 485.7 ALF 175.46

LAUNCH DATE MOV 19 1964 FL!GHT TIME 416.00 ARRIVAL DATE JAN 9 1966

HELIOCENTRIC C_IC DISTANCE 914.149 EARTH TO MARS

RL 147.82 LAL .DO LOL 36.70 VL 33.138 GAL -7.28 AZL 88.18 HCA 273.93 _44 190.28 ECC .2§304 INC 1.6180 V1 30.141

RP 206.73 LAp -1.81 LOP 330.63 VP 24.217 GAp -13.94 AZP 69.88 TAL 322.92 TAP 236.86 RCA 141.73 APO 236.81 V2 26.490

RC 330.595 GL 12.49 GP -.88 ZAL 142.88 ZAP 27.89 ETS 177.17 ZAE 43.32 ETE 178.95 ZAC 86.52 ETC 236.41 CLP 27.88

PLANETOCENTRIC CONIC

C3 23.234 VHL 4.820 OLA S.23 RAL 204.48 RAD 6567.9 VEL 12.026 PTH 2.15 VHP 6.383 OpA 1.10 RAp 178.85 ECC 1.3824

LNCH AZIdTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

90.00 20 40 25 2350.81 -22.62 30.30 69.13 107.50 21 19 35 1750.8 -20.02 42.60

gO.D0 9 30 23 4794.26 17.96 206.40 67.47 67.73 10 50 17 4594.3 14.76 199.16

100.00 22 3 16 2083.57 -23.73 30.23 68.74 108.73 22 37 59 1483.6 -20.96 22.56

100.00 10 50 13 4336_73 19.03 186.99 67.00 66.50 12 5 49 3936.7 15.69 179.79

110.00 23 14 58 1859.14 -26.71 11.99 67.51 112.17 23 45 57 1259.1 -23.46 4.33

110.00 11 33 0 4333.93 21.90 170.15 65.55 63.08 13 7 13 3733.9 18.12 163.07

DIFFERENTIAL CORRECTION8 MID-C_URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.3645 TRA 9.7821 TC3-9.9972 BAU 3.1085 SGT1§375.8 8CSR 682.8 SG3 380.9 ST 4493.3 SR 600.0 SS 994°2

ROE .5042 RRA .0729 RE3 .2794 FAU .05748 RRT -.3208 RRF -.3774 RTF .9752 CRT -.5920 CR$ .7706 CST -.9695

FOE-1.2087 FRA 3.0415 FC3-2.1416 BSP 54221 36915390.1 R23 .0676 R13 -.9752 LSA 4610.1 MSA 533.8 SSA 18.1

BDE 2.4177 BRA 9.7824 6C310.0011 FSP 1416 96115377.3 SG2 627.7 THA 179.21 EL1 4507.5 EL2 482.0 ALF 175.43

LAUNCH DATE NOV 19 1964

HELIOCENTRIC C(3NIC

RL 147.82 LAL .00

RP 206.70 LAP -1.81

RC 331.403 GL 12.17

PLANETOCENTRIC CONIC

C3 24.289 VHL 4.928

LNCH AZMTH LNCH TIME

90.00 20 49 5

90.00 9 28 45

100.00 22 11 57

tOO.DO 10 48 53

110.00 23 22 35

110.00 11 54 25

FLIGHT TIME 418.00 ARRIVAL DATE JAN 11 1966

DISTANCE 916.294 EARTH TO MARS

LOL 56.70 VL 33,145 GAL -7,53 A ZL 88.19 HCA 275.20 SHA 190.40 ECC .25754 INC 1.8126 vt 30.I41

LOP 331.90 VP 24.230 GAP -14.11 A ZP 89.84 TAL 321.89 TAp 257.09 RCA 141.37 APO 239.44 v2 26.495

GP -.67 ZAL 144.00 ZkP 27.43 ETS 177.14 ZAE 44.37 ET( 176.96 ZAC 66.71 (TC 256.35 CLP 27.43

DLA 2.54 RAL 205.$6 RAD 6568.0 VEL 12.069 pTH 2.16 VHP 6.499 OpA .77 RAp 179.60 ECC 1.3997

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZNTH INJ TIME PO CST TIM INJ _ LAT [NJ 2 LONG

2340.12 -2_.40 49.59 70.56 107.79 21 26 6 1740.1 -19.76 41.92

4826.69 16.76 208.42 69.22 68.41 10 49 10 4226.7 15.68 201.12

2073.93 -23.52 29.61 70.15 109.00 22 46 11 1473.9 -20.71 21.95

4568.11 19.87 188.94 68.73 67.20 12 5 1 3968.1 16.61 161.66

1851.85 -26.52 11.50 68.90 112.40 23 53 26 1251.8 -23.25 5.87

4362.97 22.79 171.94 67,52 63.80 13 7 8 3763.0 19.08 164.77

DIFFERENTIAL CORRECT|ORS

10E-2.5159 TRA10.1442 TCS-9.6884 8AU S.1473

ROE .5189 RRA .0655 tiC3 .2737 FAU .052§1

FOE-1.1920 FRA 2.9181 FCS-1.8713 B_IP 54417

BOE 2.5689 BRA10.1444 8CS 9.6923 FSP 1321

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713463.1 $GR 665.2 SG3 354.7 ST 4602.1SR 603.8 Ss 966.3

RRT -,3346 RRF -.3936 RTF .9728 CRT -.6068 CRS .7827 CST -.9694

$Ga13477.4 R23 .0717 R13 -.9728 LSA 4711.5 NSA 528.3 SSA 17.6

66113464.7 SG2 826.8 THA 179.17 EL1 4616.8 EL2 476.4 ALF 173.40

LAUNCH DATE NOV 19 1964 FLIGHT TIM( 420.00 ARRIVAL DATE JAN 13 1966

HELIOCENTRIC C(_IIC

RL 147.82 LAL .00

RP 206.68 LAp -1.80

RC 332.208 GL 11.86

PLANETOCENTRIC CONIC

C3 25.413 VHL 5.041

LMCH AZIATH L_CH 71148

90.00 20 57 3_

90.00 9 27 7

100.00 22 19 52

100.00 10 47 36

t10.00 23 30 5

110.00 11 53 52

01FFERENTIA_ CQRRECTtON6

TOE-2.6707 7R410.5152 1C3-9.3828 BAU 3.1891

ROE .5340 RRA .0575 RC3 .2678 FAU .04768

FOE-1.1726 FRA 2.7912 FC3-1.6244 BSP 54564

BOE 2.7236 8RA10.5154 BE5 9.3866 FSP 1228

DISTANCE 922.422 EARTH TO HARS

LOL 56.70 VL 33.152 GAL -7.79 AZL 88.19 HCA 278.47 SMA 190.53 ECC .26014 INC 1.B073 vl 30.141

LOP 333.17 VP 24.242 GAP -14.29 AZP 89.80_TAL 320.83 TAP 237.30 RCA _40.97 APO 240.09 V2 26.495

GP -.85 ZAL 145.11 ZAP 27.01 (T$ 177.12 ZAE 43.83 ETE 178.96 ZAC 86.91 ETC 236.30 _LP 27.00

OLA 1.86 RAL 206,24 RAO 6568.0 VEL 12.118 PTH 2.17 VHP G.616 DPA .44 RAP 180.37 ECC 1.4182

L-[ 71141_ [NJ LAT INJLOt_G INJ RT ASC |NJ AZMTH |NJ TIN( F_ CST TIN INJ 2 LAT INJ 2 LONG

2330.03 -22.19 68.93 72.00 108.05 21 36 29 1730.0 -19.52 41.28

4859.04 19.58 210.46 70.99 69.13 10 48 7 4259.0 16,57 203.08

2064.87 -23.32 29.02 71.58 109.25 22 54 16 1464.9 -20.48 21.37

4599.43 20.69 190.91 70.53 67.93 12 4 16 3999.4 17.51 16_.55

1845.06 -26.$4 11.06 70.31 112.62 24 0 50 1245.1 -23.05 3.45

4392.00 23.65 173.76 69.12 64.57 13 7 ,4 3792.0 20.03 166.49

M|O-,CoURS( (X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T15548.3 SGR 667.5 SG3 329.4 ST 4707.7 SR 607.3 SS 936.7

RRT -.3483 RRF -.4100 RTF .9701 CRT -.6206 CRS .7944 CST -.9690

S6815560.6 R23 .0764 R13 -.9701 LSA 4809.9 NSA 522.9 SSA 17.5

$6115548.1 SG2 625.6 THA 179.14 ELI 4723.0 EL2 474.7 ALF 175.36
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE MOV 19 1964 FLIGHT TIME 422.00 ARRIVAL DATE JAN 15 1966

HELIOCENTRIC CONIC

RL 147.82 LAL .DO LOL 56.70 VL

RP 208,87 LAP -1.79 LOP 334.44 VP 24.255 GAP -14.47 AZP 89.76 TAL 519.76 TAp 237.50 RCA 140.54 APO 240.77

RC 333.009 GL 11,54 GP -.84 ZAL 146.20 ZAP 26.59 ETS 177.09 ZAE 43.10 ETE 178.96 ZAC 87.10 ETC 256.25

PLANETOCENTRIC CONIC

CS / 28.611 VML 5.159 OLA 1.18 RAL 207.10 MAD 6568.1 VEL 12.165 PTH 2.18 VHp 6.735 DpA .09 RAp 181.15

DISTANCE 926.533 EARTH TO MARS

33.159 GAL -9.05 AZL 88.20 HCA 277.74 SMA 190._ ECC .26285 INC 1.8019 vl 30.141

V2 26.497

CLp 26.56

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZNTH INJ TIME

90.00 21 8 6 2320.54 -21.99 48.31 73.45 108.30 21 44 46

90.00 9 25 55 4891.31 20.35 212.52 72.79 69.87 10 47 6

100.00 22 27 59 2056.39 -23.13 28.46 73.03 109.49 23 2 16

100.00 10 46 22 4630.70 21.47 192.90 72.34 68.69 12 5 33

110.00 23 37 30 1838.84 -26.18 10.65 71.73 112.81 24 8 9

110.00 11 53 21 4421.02 24.48 175.59 70.95 65,37 15 7 2

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

708-2.8274 TRA10.8985 TC3-9.0830 9AU 3.2328 SGT15627.4 SGR 669.7 SG3 304.9

ROE .5495 RRA .0491 RC3 .2617 FAU .04298 RRT -.3619 RRF -.4264 RTF .9668

FOE-1.1497 FRA 2.6615 FC3-1.3982 9SP 54708 SG615641.8 R23 .0815 R13 -.9669

BDE 2.8804 BRA10.6966 BC3 9.0868 FSP 1139 S6115829.3 SG2 624.2 THA 179.11

ECC 1.4379

PO CST TIM INJ 2 LAT INJ 2 LONG

1720.5 -19,29 40.68

4291.3 17.42 205.06

1456.4 -20.26 20.84

4030.7 18.5_ 185.46

1238.8 -22.88 3.06

3821.0 20.95 168.25

ORBIT DETERMINATION ACCURACY

ST 4809.3 SR 610.6 SS 905.1

CRT -,6332 CRS .8057 CST -.9683

LSA 4904.4 MSA 517.7 SSA 17.2

EL1 4825.0 EL2 471.1 ALF 175.36

LAUNCH DATE NOV 20 19G4

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 244.46 LAP 1.14

RC 130.354 GL g,Tl

PLANETOCENTRIC CONIC

C3 $2.668 VHL 5.715

LNCH AZMTH LNCH TIME

90.00 18 5 10

90.00 8 45 59

100.00 19 31 40

100.00 10 2 10

110.00 20 51 59

110.00 10 58 41

FLIGHT TIME 160.00 ARRIVAL DATE APR 29 1965

DISTANCE 422.149 EARTH TO MARS

LOt. 57.71 VL 35.23g GAL -4.95 AZL 88.43 HCA 133.48 SMA 239.4g ECC .39109 INC 1.5731 vl 50,147

LOP 191.20 VP 23.057 GAP 22.99 AZP 91.08 TAL 342.31 TAp 115.79 RCA 145,83 APO 333.15 V2 22.440

GP .76 ZAL 118.07 2AP 173.46 ETS 172.02 ZAE 154.50 ETE 359.35 ZAC 89.46. ETC 256.07 CLP 175.50

OLA 10.40 RAL 180.44 RAD 6568.3 VEL 12.411PTH 2.24 VHP 10.397 DpA .Ol RAP 185.15 ECC 1.5576

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2663.76 -27.34 71.95 54.16 97.69 18 49 34 2063.8 -25.99 63.54

4850.72 14.04 197.68 48.01 65.16 10 3 30 4050.7 10.58 190.72

2384.75 -28.68 51.21 53.94 98.81 20 11 25 1784.7 -27.17 42.74

4404.96 15.27 179.01 47.41 63.99 11 15 35 3805.0 11.65 172.09

2134.49 -32.27 31.45 53.17 101.93 21 27 13 1534.5 -30.29 22.79

4227.99 18.50 163.81 45.64 60.73 12 9 9 3828;0 14.46 157.03

DIFFERENTIAL CORRECTIONS

TQE .8469 1RA-2.1828 TC3 .8434 BAU .3692

RDE -.4636 RflA -.1852 RCS -.0565 FAU .06460

FDE -.3595 FRA 1.4580 FCS-1.7120 BSP 8632

60E .9873 BRA 2.1906 BC3 .8453 FSP 586

MID-COURSE EXECUTION ACCURACY

SGT 2569.6 SGR 505.8 SG3 213.5

RRT -.0292 RRF .0138 RTF -.6588

sGB 2618,9 R23 .0123 R13 .8588

SG1 2569.7 962 505.5 THA 179.68

LAUNCH DATE NOV 20 1964 FLIGHT TIME 162.00

HELIOCENTRIC CCNIC

RL 147.79 LAL .00

RP 244.23 LAp 1.12

MC 132.477 GL 9.88

PLANETOCENTRIC CONIC

CS $1.065 VHL 5.574

LNCH AZMTH LNCH TIME

90.00 17 59 55

90.00 8 47 17

lO0.O0 19 26 59

100.00 10 S 15

110.00 20 47 8

110.00 10 59 14

DISTANCE 424.331

LOt. 57.71 VL 35.132 GAL -4.77 AZL 88.44 HCA

LOP 192.11 VP 22.915 GAP 22.40 AZP 91.09 TAL

GP .79 ZAL 117.45 ZAP 172.97 ET$ 172.26 ZAE

134.39 SMA 236.27 ECC .38232 INC

342.68 TAp 117.07 RCA 145.94 APO

154.32 ETE 359.57 ZAC 89.58 ETC

ORBIT DETERMINATION ACCURACY

ST 1061.9 $R 468.2 SS 513.4

CRT -.7063 CRS -.5383 CST .9733

LSA 1237.7 MSA 347.1 SSA 50.9

EL1 1135.8 EL2 315.7 ALF 161.52

ARRIVAL DATE MAY 1 1965

EARTH TO MARS

1.5648 vl 50.147

326.60 vZ 22.463

256.05 CLP 173.01

OLA 10.80 RAL 179.93 RAO 6568.2 VEL 12.347 PTH 2.23 VHP 10.160 DpA -.13 RAP 165.54 ECC 1.5115

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2664.32 -27.34 7t.99 52.88 97.67 18 44 19 2064.3 -26.00 63.58

4624.87 13.30 196.15 46.70 64.77 10 4 21 4024.9 9.79 189.23

2384.57 -28.68 31.20 52.67 98.81 20 6 24 1784.6 -27.16 42.72

4379.65 14.31 177.53 46.09 63.56 11 16 13 3779.8 10.85 170.66

2132.72 -32.25 31.31 _1.90 102.01 21 22 41 1532.7 -30.26 22.66

4204.46 17.71 162.45 44.31 60.28 12 9 18 3604.5 13.63 155.72

ORBIT DETERMINATIOIq ACCURACY

ST 1087.8 _ 481.9 SS 517.7

CRT -.7021CRS -.521_ CST .9714

LSA 1242.3 MSA 347.0 SSA 31.3

ELI 1159.5 EL2 314.0 ALF 161.98

DIFFERENTIAL CORRECTIONS

TOE .8285 TRA-2.1532 TC3 .9169 BAU .3816

ROE -.4460 RRA -.1780 RC3 -.0577 FAU .06652

FDE -.3554 FRA 1.4612 FC3-1.8538 BSP 8806

ODE .9410 BRA 2.1605 6C3 .9197 FSP 820

MID-COURSE EXECUTION ACCURACY

SGT 2616.8 _ 499.0 SG3 224.3

RRT -.0279 RRF .0119 RTF -.9639

SGB 2663.9 R23 .0131 R13 .6658

SGl _616.8 SG2 498.6 THA 179.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 20 1964

HELIQCENTRIC CONIC

RL 147.79 LAL .00

RP 243.99 LAP 1.09

RC 134.651 GL 10.04

PLANETOCENTRIC CONIC

C3 29.566 VHL 5.437

LNCH AZMTH LNCH T|ME

90.00 17 54 50

90.00 8 48 34

100.00 19 21 29

100.00 10 4 16

110.00 20 42 29

110.00 10 59 45

FLIGHT T|ME 164.00 ARRIVAL DATE NAY 3 1965

DISTANCE 426.626 EARTH TO MARS

LOL 57.71 VL 35.029 GAL -4.59 AZL 88.44 HCA 155.30 SNA 233.28 ECC .57393 INC 1.5562 Vl 30.147

LOP 193.02 VP 22.781 GAP 21.81AZP 91,11TAL 343.06 TAp 118.36 RCA 146.05 APO 320.50 V2 22.486

GP .82 ZAL 116.81 ZAp 172.46 ETS 172.45 ZAE 154.18 ETE 359.78 ZAC 89.70 ETC 256.03 CLP 172.51

DLA 11.20 RAL 179.43 RAD 6568.2 VEL 12.286 PTH 2.21VHP 9.929 DpA -.28 RAp 185.93 ECC 1.4866

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2665.40 -27.35 72.07 51.61 97.63 18 38 56 2065.4 -26.01 63.68

4598.97 12.54 194.62 45,38 64.40 10 5 13 3999.0 8.99 187.74

2584.88 -28.68 51.22 51.39 98.80 20 1 14 1784.9 -27.17 42.75

4354.72 13.75 176.06 44.77 63.19 11 16 51 3754.7 10.04 169.23

2131.39 -32.23 31.22 50.64 102.06 21 18 "1 1531.4 -30.23 22.57

4180.97 16.92 161.09 42.99 59.84 12 9 26 3581.0 12.78 154.42

DIFFERENTIAL CORRECTIONS

TDE .8074 TRA-2.1232 TC3 .9938 8AU .3935

ROE -.4289 RRA -.1711RC3 -.0586 FAU .06852

FOE -.3300 FRA 1.4844 FC3-2.0062 BSP 8983

ROE .9143 BRA 2.1301 8C3 .9956 FSP 656

MID-COURSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 2663.4 SGR 492.1 SG3 235.6 ST 1092.3 SR 455.3 SS 521.2

RRT -.0260 RRF .0095 RTF -.8684 CRT -.6974 CR8 -.3077 CST .9692

SGB 2708.5 R23 .0140 R13 .8684 LSA 1245.2 HSA 347.1SSA 31.6

SG1 2663.5 SG2 491.9 THA 179.71 ELI 1141.4 EL2 312.2 ALF 162.43

LAUNCH DATE NOV 20 1964 FLIGHT TIME 166.00 ARRIVAL DATE MAY 5 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 243.73 LAP 1.07

RC 136.814 GL 10.21

PLANETOCENTRIC CONIC

C3 28.162 VHL 5.307

LNCH AZMTH LNCH TIME

90.00 17 48 57

90.00 8 49 51

100.00 19 16 10

100.00 10 3 18

110.00 ZO 37 43

110.00 11 0 15

DISTANCE 429.025 EARTH TO MARS

LOL 37.71VL 34.931 GAL -4.42 AZL 88.45 HCA 136.21 S.NA 230.48 ECC .36590 INC 1.5474 vl 30.147

LOP 193.93 VP 22.653 GAP 21.22 AZp 91.12 TAL 343.44 TAp 119.65 RCA 146.15 APO 314.82 v2 22.510

GP .85 ZAL 116.15 ZAp 171.96 ETS 172.62 ZAE 154.10 ETE .00 ZAC 89.82 ETC 256.02 CLP 172.00

DLA 11.62 RAL 178.90 RAD 6568.1 VEL 12.229 PTH 2.20 VHp 9.703 DpA -.42

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN

2666.98 -27.37 72.18 50.34 97.57 18 33 24 2067.0

4573.06 11.77 193.11 44.08 64.06 10 6 4 3973.1

2385.67 -28.69 51.28 50.12 98.77 19 53 56 1785.7

4329.60 12.97 174.60 43.47 62.83 11 17 28 3729.6

2130.50 -32.22 31.15 49.37 102.10 21 13 14 1530.5

4157.54 16.11 159.75 41.68 39.44 12 9 32 3557.5

DIFFERENTIAL CCRRECTIONS

TOE .7861 TRA-2.0927 TCS 1.0757 BAU .4056

ROE -.4124 RRA -.1646 RC3 -.0594 FAU .07062

FOE -.3439 FRA 1.5074 FC$-2.1711 06P 9159

ROE .8877 BRA 2.0991BC3 1.0773 FSP 693

MID-COURSE EXECUTION ACCURACY

SGT 2710.0 SGR 484.9 SG3 247.5

RRT -.0239 RRF .0066 RTF -.8730

SGB 2733.1 R23 .0130 R13 .8730

SG1 2710.1SG2 484.7 THA 179.75

RAp 186.31 ECC 1.4655

INJ 2 LAT INJ 2 LONG

-26.04 63.77

8.19 186.26

-27.18 42.80

9.23 167.81

-30.21 22.51

11.93 153.14

ORBIT DETERMINATION ACCURACY

ST 1095.6 SR 448.5 SS, 324.3

CRT -.6924 CRS -.4931 CST .9668

LSA 1246.9 MSA 347.2 $SA 32.0

ELI 1142.4 EL2 $10.3 ALF 162.87

LAUNCH DATE NOV 20 1964 FLIGHT TIME 168.00 ARRIVAL DATE MAY 7 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 243.50 LAp 1.03

RC 139.022 GL 10.37

PLANETOCENTRIC CONIC

C3 26.846 VHL 3.181

LNCH AZMTH LMCH TIME

90.00 17 43 15

90.00 8 31 T

100.00 19 10 44

100.00 10 6 20

110.00 20 32 30

110.00 11 0 43

O|FFERENTIAL CORRECTIONS

T0E .7641 TRA-2.0817

ROE -.3963 RRA-.1583

FOE -.3367 FRA 1.3301

806 .860R BRA 2.0678

DISTANCE 431.519 EARTH TO MARS

LOt. 57.71 VL 34.836 GAL -4.ZS AZL 88.46 HCA 137.13 SHA 227.88 ECC .35821 |NC 1.3383 vl 30.147

LOP 194.85 Vp 22.531 GAP 20.64 AZP 91.13 TAL 343.83 TAp I20.95RCA 146.25 Apo 309.51 v2 22.563

GP .88 ZAL 115.46 ZAP 171.44 ETS 172.76 ZAE 154.05 ETE .22 ZAC 89,94 ETC 256.00 CLP 171.49

OLA 12.05 RAL 178.34 RAO 6568.1 VEL 12.175 pTH 2.18 VHp 9.483 DPA -.55 RAP 186.68 ECC 1.4418

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2669.03 -27.39 72.33 49.1_r 97.50 18 27 44 2069.1 -26.06 63.92

4547.18 11.00 191.60 42.79 63.74 10 6 53 3947.2 7.38 184.79

2386.93 -29.70 51.37 48.85 98.73 19 50 30 1786.9 -27.20 42.89

4304.53 12.19 173.15 42.17 62.49 11 18 4 3704.5 8.41 166.40

2130.03 -32.21 31.11 48.11 102.12 21 8 20 1530.0 -30.21 22.47

4134.20 15.30 158.43 40.38 59.05 12 9 37 3534.2 11.08 151.87

HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 1.1611 8AU .4173 SGT 2756.0 9GR 477.5 963 260.0 ST 1097.4 SR 441.6 9S 526.7

RC3 -.0599 FAU .07283 RRT -.0211 RRF .0031 RTF -.8773 CRT -.6969 CRS -.4771 CST .9641

FC3-2.3486 BSP 9320 SG6 2797.1 R23 .0160 RI3 .8773 LSA 1247.0 MSA 347.4 SSA 32.3

BC3 1.1626 FSP 734 SG1 2756.1 SG2 477.4 THA 179.78 EL1 1142.0 EL2 308.4 ALF 163.30

LAUNCH DATE NOV 20 1964 FLIGHT TIME 170.00 ARRIVAL DATE MAY 9 1963

HELIOCENTRIC CONIC

RL 147.79 LAL .OO

RP 243.25 LAp 1.02

RC 141.251GL 10.33

PLANETOCENTRIC CONIC

C3 23.613 VHL 5.061

LNCH AZMTM LNCH Till(

90.00 17 37 24

90.00 8 52 24

100.00 19 5 8

100.00 10 7 20

110.00 20 27 48

110.00 11 1 9

DIFFERENTIAL CORRECTIONS

TOE .7309 TRA-2.0214 TC3 1.2848 6AU .4336

ROE -.3810 RRA -.1525 RC3 -.0603 FAU .07504

FOE -.3264 FRA 1.5547 FC3-2.5365 B_P 9269

BOE .8421BRA 2.0271BC3 1.2662 FSP 781

DISTANCE 434.102 EARTH TO MARS

LOt. 57.71 VL 34.746 GAL -4.08 AZL 88.47 HCA 138.04 SMA 225.44 ECC .35083 INC 1.5287 vl 30.147

LOP 193.76 VP 22.416 GAP 20.03 AZP 91.14 TAL 344.22 TAP 122.27 RCA 146.35 APO 304.54 V2 22.560

GP .92 ZAL 114.78 ZAP 170.92 ET8 172.87 zAE 134.05 ETE .44 ZAC 90.06 ETC 255.98 CLP 170.96

DLA 12.45 RAL 177.77 RAD 6568.0 VEL 12.124 PTH 2.17 VHP 9.267 DpA -.68 RAp 187.05 ECC 1.4213

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2671.64 -27.41 72.52 47.80 97.41 18 21 35 2071.6 -26.10 64.10

4521.30 10.22 190.11 41.50 63.45 10 7 45 3921.3 6.57 183.32

2388.67 -28.72 31.50 47.39 98.66 19 44 57 1788.7 027.23 43.01

4279.50 11.40 171.71 40.88 62.18 11 16 40 3679.5 7.58 165.00

2129.99 -32.21 31.11 46.84 102.12 21 3 18 1530.0 -30.20 22.47

4110.95 14.48 157.13 39.09 58.69 12 9 40 3511.0 10.23 150.61

MID-COURSE EXECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2602.5 S_R 470.1 $63 272.9 ST 1103.9 SR 434.6 SS 328.0

RRT -.0232 RRF -.0017 RTF -.8840 CRT -.6868 CRS -.4366 CST .9579

SGB 2841.8 R23 .0229 R13 .8840 LSA 1250.6 MSk 348.1 SSA 32.2

SGI 2802.5 SG2 470.0 THA 179.77 ELI 1146.7 EL2 304.1 ALF 163.69

1233



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 196,4)

LAUkCH DATE NOV 20 1964

HELIOCENTRIC CONIC

RL 147.79 LAL .DO

RP 243.00 LAp I.O0

RC 143.499 GL 10.68

PLANE TOCENTR IC CONIC

C3 24.460 VHL 4.946

LNCH AZMTM LNCH TIM(

90.00 17 31 Z§

90.00 8 53 39

100.00 18 59 26

100.00 10 8 19

110.00 20 22 41

110.00 11 I 34

FLIGHT TIME 172.00 ARRIVAL DATE MAY 11 1965

DISTANCE 436.764 EARTH TO MARS

LOL 57.71 VL 34.659 GAL -3.92 AZL 88.48 HCA 138.96 SMA 223.16 ECC .34381 INC 1.5188 vl 30.147

LOP 196.88 VP 22.308 GAp 19.48 A ZP 91.15 TAL 344.62 TAp 12_.58 RCA 146.44 APO 299.89 V2 22.585

GP .96 ZAL 114.07 ZAP 170.38 ET8 172.97 ZAE 154.10 ETE .66 ZAC 90.18 ETC 255.97 CLP 170.43

OLA 12.88 RAL 177.18 RAO 6568.0 VEL 12.076 PTH 2.16 VHp 9.057 DpA -.81 RAp 187.42 ECC 1.4026

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2674.68 -27.43 72.74 46.53 97.30 18 16 0 2074.7 -26.14 64.51

4495.37 9.43 188.62 40.23 63.18 10 8 34 3895.6 5.75 181.87

2390.85 -28.74 51.65 46.32 98.58 19 39 17 1790.8 -27.28 43.17

4254.65 10.60 170.29 39.61 61,89 11 19 14 3654.7 6.76 163.61

2130.34 -32.21 31.14 43.59 102.11 20 58 12 1530.3 -30.21 22.49

4087.90 13.66 155.85 37.81 58.36 12 9 41 3487.9 9.38 149.57

DIFFERENTIAL CORRECTIONS

TOE .7233 TRA-1.9947 TC3 1.3516 8AU .4424

RDE -.3659 RRA -.1486 RC3 -.0599 FAU .07755

FOE -.3187 FRA 1.5757 FC3-2.7448 8SP 9574

608 .8106 8RA 2.0001BC3 1.3529 FSP 822

MID-COURSE EXECUTION ACCURACY

$GT 2847.5 SGR 462.2 SG3 r286.7

RRT -.0163 RRF -.Q058 RTF -.8865

SGB 2884.8 R23 .0206 R13 .8885

SG1 2847.5 SG2 462.1 THA 179.84

LAUNCH DATE NOV 20 1964 FLIGHT TIME 174.00

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 242.74 LAp .97

RC 145;763 GL 10.83

PLANETOCENTR[C CONIC

CS 23.380 VHL 4.835

LNCH AZMTM LNCH TIME

90.00 17 25 19

gO.DO 8 54 53

100.00 18 53 36

100.00 10 9 17

110.00 20 17 27

110.00 11 1 55

DISTANCE 439.502

LOL 57.71 Vb 34.376 GAL -3.76 AZL 88.49 HCA 139.88 SMA 221.03 ECC .33707 INC 1.5086

LOP 197.60 VP 22.205" GAP 18.91 AZP 91.15 TAL 345.03 TAp 124.91 RCA 146.53 APO 295.55

GP 1.00 ZAL 113.35 ZAP 169.84 ETS 173.05 ZAE 154.18 ETE .89 ZAC 90.30 ETC 255.96

OLA 13.30 RAL 176.-67 RAD 6567.9 VEL 12.032 PTH 2.15 VHP 8.852 OPA -.93 RAp 187.78

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI¢TH INJ TIME PO CST TIM INJ 2 LAT

2678.18 -27.46 72.99 45.27 97.18 18 9 57 2078.2 -26.19

446_:<J4 8.64 187.18 38.96 62.93 10 9 23 3869.9 4.94

2393.46 -28.77 31.84 45.06 98.49 19 33 30 1793.5 -27.30

4229.89 9.80 168.89 38.34 61.62 11 19 47 3629.9 5.94

2131.08 -32.22 31.19 44.34 102.08 20 52 59 1531.1 -30.23

4063.03 12.84 154.58 36.54 58.04 12 9 40 3465.0 8.52

DIFFERENTIAL CCRRECT1ONS

TDE .6983 TRA-1.9647 TC3 1.4456 BAU .4522

ROE -.3514 RRA -.1411RC3 -.D592 FAU .08012

FOE -.3091 FRA 1.5971 FC3-2.9686 8SP 9796

808 .7818 8RA 1.9698 BC3 1.4468 FSP 888

MID-COURSE EXECUTION ACCuRACy

SGT 2891.7 SGR 454.1 SG3 301.1

RRT -.0103 RRF -.0110 RTF -.8896

SG8 2927.1 R23 .0204 R13 .8896

SGI 2891.7 SG2 454.0 THA 179.90

ORBIT DETERMINATION ACCURACY

ST 1099.7 SR 427.1 96 529.9

CRT -.6772 CR8 -.4402 C8T .9563

LSA 1245.1MSA 348.2 SSA 32.8

EL1 1140.2 EL2 303.1 ALF 164.11

ARRIVAL DATE MAY 13 1965

EARTH TO MARS

vl 30.147

V2 22.611

CLP 169.89

ECC 1.3848

INJ 2 LONG

64.56

180.43

43.55

162.23

22.53

148.14

ORBIT DETERMINATION ACCURACY

ST 1096.2 8R 419.6 SS 531.0

CRT -.6689 CRS -.4209 CST .9533

LSA 1239.7 MSA 348.6 $SA 33.2

EL1 1134.4 EL2 301.4 ALF 164.52

AUNCH DATE NOV 20 1964

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 242.47 LAP .g5

tic 148.041 GL 10.97

PLANETOCENTRIC CONIC

C3 22.367 VHL 4.729

LNCH AZMTH LNCH T|M(

90.00 17 19 6

gO.DO 8 58 6

100.00 18 47 40

100.00 10 10 13

110.00 20 12 6

110.OO 11 2 15

LOL

LOP 198.52 VP 22.106 GAP 18.34 AZP 91.16 TAL 345.44 TAp 126.24 RCA 146.61 APo 291.44 V2 22.838

GP 1.04 ZAL 112.61 ZAP 169.29 ET$ 173.11 ZAE 154.30 ETE 1.13 ZkC 90.43 ETC 255.95 CLP 169.34

OLA 13.72 RAL 175.94 RAO 6567.9 VEL 11.989 PTH 2.14 VHP 8.652 DpA -1.05 RAP 188.14 EEL 1.3681

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2682.12 -27.50 73.27 44.01 97.04 18 3 48 2082.1 -28.24 64.83

4444.43 7.84 185.70 37.71 62.70 10 10 11 3844.5 4.13 179.00

2396.49 -28.80 52.06 43,81 98.37 19 27 36 1796.5 -27.34 45.56

4205.32 9.01 167.50 37.08 61.38 11 20 18 3605.3 5.12 160.87

2132.20 -32.24 31.28 43.09 102.03 20 47 40 1632.2 -30.25 22.63

4042.37 12.02 153.34 35.28 57.76 12 9 37 3442.4 7.68 146.93

FLIGHT TIME 176.00 ARRIVAL DATE MAY 15 1985

01STANCE 442.308 EARTH TO MARS

57.71 VL 34.497 GAL -3.60 AZL 88.50 HCA 140.80 8MA 219.03 ECC .33082 INC 1.4979 vl 30.147

DIFFERENTIAL CCRRECTIONS

TOE .6738 TRA-1.9332 TC3 1.5462 8AU .4627

ROE -.3373 RRA -.1339 RC3 -.0380 FAU .08280

FOE -.2977 FRA 1.6189 FC3-3.2049 8S_P 9996

BDE .7936 8RA 1.9380 BE3 1.5473 FSP 917

MID-COURSE EXECUTION ACCURACY

9GT 2935.5 $GR 445.8 SG3 316.2

RRT -.0040 RRF -.0174 RTF -.8931

SG8 2969.2 R23 .0211 RI3 .8931

SGt 2935,5 SG2 445.8 THA 179.96

LAUNCH DATE NOV 20 1964 FLIGHT TIME 178.00

ORBIT DETERMIMATION ACCURACY

S_ 1091.3 SR " 411.8 SS 531.3

CRT -.6603 CR8 -.3989 CST .9493

LSA 1232.9 HSA 349.4 SSk 33.6

EL1 1127.6 EL2 299.3 ALF 164.92

ARRIVALVOATE MAY 17 1965

HELIOCENTRIC C.CNIC DISTANCE 445.17_ EARTH TO MARS

RL 147.79 LAL .OO LOL 57.71 VL 34.421 GAL -3.4§ AZL 88.51HCA vl 30.147

RP 242.20 LAp .92 LOP 199.44 VP 22.017 GAP 17.77 AZP 91.t7 TAL v2 22.664

RC 130.330 GL 11.11 GP 1.08 ZAL 111.86 ZAP 168.73 ETS 173.18 Z/U[ CLP 168.78

PLANI[TOCENTR|C CONIC

C3 21.419 VHL 4.628 OLA 14.13 RAL 175.29 RAD 6567.9 Vl[L 11.950 pTH 2.13 VHp 8.436 DPA -1.16 RAP 188.49 ECC 1.3323

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 12 43 2686.49 -27.53 73.59 42.75 96.89 17 57 32 2086.5 -26.29 65.14

gO.DO 8 37 17 4419.13 7.05 184.27 36.46 62.50 10 10 57 3819.2 3.31 177.38

100.00 18 41 37 2399.91 -28.83 52.31 42.55 98.23 19 21 37 1799.9 -27.39 43.81

100.00 10 11 7 4180.96 8.21 166.13 35.84 61.16 11 20 48 3381.0 4.30 139.58

110.00 20 6 42 2133.67 -32.26 31.39 41.84 101.97 20 42 16 1533.7 -30.28 22.73

110.00 11 2 31 4019.97 11.20 152.12 34.04 57.49 12 9 31 3420.0 6.84 145.75

DIFFERENTIAL C(IRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .8304 TRA-1.9004 TC3 1.6316 BAU .4732 SGT 2978.7 SGR 437.4 SG3 332.1 87 1086.4 91_ 404.0 88 331.3

ROE -.3238 RRA -.1310 RC3 -.0363 FAU .08563 RRT .0025 RRF -.0246 RTF -.8964 CRT -.6524 CR6 -.3758 CST .9447

FDE -.28§7 FRA 1.6400 FC3-3.4610 8SP 10161 SG8 30t0.6 R23 -.0223 R13 -.8964 LSA 1225.5 MSA 350.2 SSA 34.0

BOE .7265 BRA 1.9049 BE3 1.6326 FSP 968 SGI 2978.7 $62 437.4 THA .02 ELI 1120.4 EL2 296.9 ALF 165._1

141.72 SMA 217.14 ECC .32444 INC 1.4867

345.85 TAp 127.57 RCA 146.69 APO 287.39

154.47 ETE 1.37 ZAC 90.55 ETC 235.93
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I. 1964)

LAUNCH DATE NOV 20 1964 FLIGHT TIME 180.00 ARRIVAL DATE MAY 19 1965

HELIOCENTRIC CONIC D|STANCE 448.IOB EARTH TO MARS

RL 147.79 LAL .00 LOL 57.71 VL 34.348 GAL -3.31AZL 88.52 HCA 147.65 SMA 215.37 ECC .31853 INC 1.4751 vl 30.147

RP 241.93 LAP .89 LOP 200.37 VP 21,931 GAp 17.22 AZP 91.17 TAL 346.27 TAp 128.91RCA 146.77 Apo 283.98 V2 22.692

RE 152.629 GL 11.23 GP 1.13 ZAL 111.09 ZAP 166.16 ETS 173.19 ZAE 154.67 ETE 1.62 ZAC 90.67 ETC 255.92 CLP 168.21

PLANETOCENTRIC CC_¢IC

C3 20.531 VHL 4.531DLA 14.57 RAL 174.63 RAD 6567.8 VEL 11.913 PTH 2.12 VHp 8.265 DpA -1.27 RAp 188.83 ECC 1.3379

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 6 19 2691.23 -27.57 73.93 41.50 96.72 17 51 10 2091.? -26.35 65.47

90.00 8 58 27 4394.08 6.26 187.85 35.23 62.33 10 11 41 3794.1 2.51 176.18

100.00 16 35 29 2403.69 -?8.87 52.59 41.31 98.11 19 15 3? 1603.7 -27.45 44.07

100.00 10 11 38 4156.85 7.41 164.78 34.60 60.96 11 ?1 15 3556.9 3.49 158.20

110.00 20 I 12 2133.46 -32.29 31.52 40.61 101.89 20 36 48 1535.5 -30.31 22.86

110.00 11 2 44 3997,84 10.39 150.92 32.80 57.25 1? 9 22 3397.8 6.00 144.58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIC_q ACCURACY ORBIT DETERMINATION ACCURACy

TOE .6264 TRA-1.8673 TC3 1.7619 DAU .4838 SGT 3021.3 SGR 428.9 8G3 348.7 ST 1079.5 SR 395.0 SS 530.7

RDE -.3107 RRA -.1263 RC3 -.0541FAU .08858 RRT .0102 RRF -.0331RTF -.8998 CRT -.6434 CRS -.3498 CST .9393

FOE -.2718 FRA 1.6613 FC3-3.7331 DSP 10314 3GB 3051.8 R23 -.0238 R13 -.8999 LSA 1216.3 MSA 351.3 SSA 34.3

DOE .6993 8RA 1.8715 8C3 1.7627 FSP 1022 SG1 3021.4 $62 428.9 THA .08 EL1 1111.5 EL2 294.4 ALF 165.70

LALR4CN DATE NOV 20 1964 FLIGHT TIME 182. O0 ARRIVAL DATE MAY 21 1965

HELIOCENTRIC CONIC DISTANCE 451.093 EARTH TO MARS

RL 147.79 LAL .OO LOt. 37.71VL 34.278 GAL -3.18 AZL 88.34 HCA 143.57 SI4A 213.71 ECC .31288 I NC 1.4629 vl 30.147

RP 241.63 LAp

RC 154.936 GL

PLANETOCENTRIC COtlIC

C3 19.700 VHL 4.438 DLA 14.99

LNCH AZNTH LNCH TIME L-I T]NE

90.00 16 39 47 2696.33

90.00 8 59 34 4369.28

100.00 18 29 15 2407.81

100.00 10 12 47 4133.03

110.00 19 35 37 2137.56

110.00 11 2 34 3976.05

DIFFERENTIAL CCRRECT|ONS

TOE .6028 TRA-1.8332 TC3 1.8781

ROE -.2980 RRA -.1219 RC3 -.0511

FDE -.2567 FRA 1.6819 FC3-4.0290

DOE .6724 8RA 1.8373 BE3 1.8758

.87 LOP 201.29 VP 21.850 GAP 16.66 AZP

11.35 GP 1.18 ZAL 110.31 ZAp 167.58 ETS

91.18 TAL 346.68 TAp 130.26 RCA 146.85 APO 280.37 V2 22.720

173.22 ZAE 134.91ETE 1.89 ZAC 90.80 ETC 255.91CLp 167.63

RAL 173.95 RAD 6567.8 VEL 11.878 PTH 2.11 VHp 8.078 DpA -1.36 RAp 189.17 ECC 1.3242

INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

-27.61 74.30 40.25 _6.§4 17 44 43 2096.3 -26.42 65.83

3.48 181.45 34.01 62.17 10 12 23 3769,3 1.71 174.79

-28.91 52.89 40.06 97.95 19 9 23 1807.8 -27.31 44.36

6.62 163.45 33,38 60.78 11 21 40 3333.0 2.68 156.89

-32.32 31.88 39.37 101.80 20 31 13 1537.6 -30.33 23.01

9.59 149.74 31.58 57.03 12 9 10 3376.0 5.18 143.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

BAU .4940 SGT 3062.4 6GR 420.3 363 366.1 ST 1071.5 SR 387.8 $5 529.7

FAU .09168 RRT .0189 RRF -.0430 RTF -.9030 CRT -.6341 CRS -.3217 CST .9331

BSP 10478 SG8 3091.1 R23 -.02§6 R13 -.9031 LSA 1203.6 NSA 352.8 SSA 34.5

FSP 1080 SGI 306_.4 SG2 420.2 THA .15 EL1 1101.6 EL2 291.7 ALF 166.08

LAUNCH DATE NOV ?0 1964

HELIO(EHTRIC CCINIC

RL 147.79 LAL .00 LOL 57.71

RP 241.36 LAP .84 LOP 202.22

RC 157.750 GL 11.47 GP 1.24

PLANETOCENTRIC CONIC

C3 18.920 VHL 4.350 DLA 15.41

LNCH AZNTH LNCH TIME L-1 TIME INJ LAT

90.00 16 53 10 2701.76 -27.65

90.00 9 0 38 4344.76 4,69

100.00 18 22 57 2412.22 -28.95

100.00 10 13 32 4109.32 5.84

110.00 19 49 38 2139.92 -32.35

110.00 11 3 O 3954.59 8.79

DIFFERENTIAL CORRECTIONS

TOE .5862 TRA-1.7924 TC3 2.0057 BAU .§075

ROE -.2839 RRA -.1179 RC3 -.0476 FAU .09488

FOE -.2401 FRA 1.7029 FC3-4.3412 8SP 10463

806 .6522 BRA 1.7962 BC3 2.0063 FSP 1142

FLIGHT T|ME 184.00 ARRIVAL DATE NAY 23 1965

0ISTANCE 454.130 EARTH TO MARS

VL 34.211GAL -3.02 AZL 88.53 HCA 144.30 SMA 717.14 ECC .30746 INC 1.4§02 vl 30.147

VP 21.774 GAP 16.11 AZP 91.18 7AL 347.10 TAp 131.61 RCA 146.92 APO 277.37 V2 22.748

ZAL 109.33 ZAP 166.98 ETS 173.23 ZAE 155.18 ETE 2.17 ZAC 90.93 ETC 255.90 CLP 167.04

RAL 173.26 RAD 6537.8 VEL 11.845 PTH 2.10 VHp 7.895 OPA -1.46 RAp 189.50 ECC 1.3114

INJ LONG INJ RT kSC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

74.69 39.00 96.35 17 38 12 2101.8 -26.49 66.22

190.07 32.79 62,04 tO 13 3 3744.8 .92 173.43

53.21 38.82 97.79 19 3 9 1812.2 -27.57 44.68

162.15 32.16 60.63 II 22 2 3509.5 1.89 155.60

31.85 38.14 101.70 20 25 38 1539.9 -30.40 23.16

148.59 30.38 56.83 12 8 54 3354.6 4.36 142.30

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

3ST 3104.6 3EQ 411.7 363 384.2 3T 1067.1 3R 379.7 SS $28.4

RRT .0247 RRF -.0543 RTF -.9077 CRT -.6302 CRS -.2907 CST .9229

368 3131.8 R23 -.0316 R13 -.9077 L3A 1197.8 NSA 355.3 SSA 34.3

SGI 3104.6 362 411.6 THA .19 EL1 I09§.7 EL2 287.2 ALF 166.41

LAUNCH DATE NOV 20 1964 FLIGHT T|14( 186.00 ARRIVAL DATE MAY 25 1965

DISTANCE 457.214 EARTH TO MARS

34.147 GAL -2.89 AZL 88.58 HCA 143.44 SNA 210.66 ECC .30229 INC 1.4369 vl 30.147

VP 21.703 GAP 15.57 AZP 91.18 TAL 347.52 TAP 132.96 RCA 146.98 APO 274.33 V2 22.777

ZAL 108.73 ZAP 166.38 ETS 173.23 ZAE 155.49 ETE 2.46 ZAC 91.05 ETC 235.89 CLP 166.44

RAL 172.55 RAD 6567.7 VEL 11,814 PTH 2.09 VHp 7.717 DpA -1.54 RAp 189.82 ECC 1.2994

1NJ LAT INJ LONG INJ RT ASC INJ AZI4TN INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

-27.70 75,10 37.77 96.15 17 31 38 2107.4 -26.55 66.62

3.92 178.72 31.59 61.93 10 13 39 3720.7 .14 172.08

-28.99 53.55 37,59 97.62 18 56 53 1816.9 -27.64 45.01

5.07 160.87 30.96 60.50 11 22 20 3486.5 1.10 134.33

-32.38 32.04 36.92 101.60 20 20 0 1542.5 -30.45 23.36

8.00 147.47 29.16 36.66 12 8 33 3333.6 3.56 141.20

ORBIT DETERMINATION ACCURACY

ST 1031.8 SR 371.2 SS 526.9

CRT -.6135 CRS -.2393 CST .9184

LSA 1180.5 MSA 336.4 SSA 35.0

EL1 1078.1 EL? 286.0 ALF 166.84

MID-COURSE EXECUTION ACCURACY

BAU .5137 SGT 3142.0 3GR 402.6 963 403.4

FAU .09832 RRT .0408 RRF -.0675 RTF -.9091

8SlP 10764 368 3167.7 RZ3 -.0298 R13 -.9091

FSP 1204 361 3142.0 SG2 402.3 THA .30

HELIOCENTRIC CONIC

RL 147.79 LAL .00 LOL 37.71 VL

RP 241.08 LAp .82 LOP 203.13

RC 159.368 GL 11.37 GP 1.29

PLANETOCENTRIC CONIC

CS 18.191VHL 4.263 DLA 13.82

LNCH AZMTH LNCH TIM( L-I TIME

90.00 16 46 30 2707.4|

90.00 9 I 38 4320.66

100.00 18 16 36 2416.86

100.00 10 14 13 4088.43

110.00 19 44 18 2142.48

110.00 11 3 1 3933.39

DIFFERENTIAL CCRR(CTION$

TOE .5538 TRA-1.7645 TC3 2.1117

ROE -.2740 RRA -.1139 RC3 -.0427

FOE -.2232 FRA 1.7221 FC3-4,6792

DOE .6193 BRA 1.7382 BC3 2.1122
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 20 t964 FLIGHT TIRE 188.00
ARRIVAL DATE MAY 27 1865

HELIOCENTRIC CONIC D|$TANCE 460.344 EARTH TO MARS

RL 147.79 LAL .00 LOt. 57.71 VL 34.085 GAL -2.75 AZL 88.58 HCA 146.37 SMA 209.27 ECC .29734 INC 1.4229 Vl 30.147

RP 240.79 LAP .79 LOP 204.09 VP 21.637 GAP 15.03 AZP 91.18 TAL 347.95 TAp 134.32 RCA 147.05 APO 271.49 vZ 2Z.8OG

RC tGt.SgO GL 11.55 GP 1.35 ZAL 107.92 ZAP 165.76 (T6 173.22 ZAE 155.84 (T( 2.78 ZAC 91.18 ETC 255.89 CLP 165.82

PLANETOCENTRIC CONIC

C3 17.500 VHL 4.104 OLA 16.23 RAL 171.82 RAD 8567.7 VEL 11,785 PTH 2.06 VHp 7.542 OpA -1.62 RAp 190.14 ECC 1.2881

LNCH AZMTH LNCH TIHE L-I TIME INJ LAT INJ LOiG INJ RT A3C INJ AZI4TH INJ TIHE PO CST TIH INJ 2 LAT INJ 2 LONG

gO.DO 15 39 48 2713.31 -27.74 75.52 36.53 95.94 17 25 0 2113.3 -28.63 67.03

go.o0 9 2 35 429S.93 3.16 177.39 30.40 61.85 10 14 11 3696.9 -.63 170.76

100.00 18 10 12 2421.71 -29.04 53.90 36.36 97.43 18 50 33 1821.7 -27.70 45.35

100.00 tO 14 50 4063.TG 4.31 159.62 29.77 60.39 11 22 34 3463.8 .33 153.08

110.00 19 38 35 2145.24 -32.42 32.25 35.70 101.48 20 14 19 1545.2 -30.50 23.56

110.00 11 2 58 3913.00 7.23 146.38 27.96 56.30 12 8 11 3313.0 2.78 140.12

DIFFERENTIAL CORRECTIONS NID_COURSlE EXECUTION ACCURACY (_ROIT DETERMINATION ACCURACY

TOE .5356 TRA-1.7252 TC3 2.2455 BAU .5257 _T 3162.0 SGR 393.9 863 423.5 ST 1043.0 SR 362.6 SS 525.2

ROE -.2827 RRA -.1|04 tiC3 -.0372 FAU .10187 RRT .0514 RRF -.0825 RTF -.9131 CRT -.6065 CRS -.2235 CST .90TO

FOE -.2039 FRA 1.7423 FC3-5.0374 BS4P 10782 SG8 3206.2 R23 -.0349 R13 -.9131 LSA 1168.3 H3A 359.5 SSA 34.8

BOE .5975 BRA 1.7287 BC3 2.2458 FSP 1271 6G1 3162.0 962 393.4 THA .37 ELI 1067.8 ELI 261.8 ALF 167.18

LAUNCH OATE NOV 20 1964 FLIGHT TIME t90.00 ARRIVAL DATE NAY 29 1965

HELIOCENTRIC CCNIC

RL 147.79 LAL .00 LOL 57.71 VL 34.026 GAL

RP 240.49 LAP .76 LOP 205.02 VP 21.378 GAP

DISTANCE 463,515 EARTH TO MARS

-2.63 AZL 88.59 HCA 147.31 SMA 207.95 ECC .29261 INC 1.4080 vl 30.147

14.50 AZlP 91.19 TAL 346.37 TAP 135.67 RCA 147.11 APO 268.80 V2 2a. 836

RC 164.213 r_. 11.73 r,,p 1.42 ZAL 107.11 ZAP 165.13

PLAN[TOCENTRIC CONIC

C3 16.868 VHL 4.107 DLA 16.62 RAL 171.08 RAD 6567,7

LNCH AZMTM LNCH TIME L-I T|ME INJ LAT INJ L_NG

90.00 16 33 2 2719.34 -27.78 75.96

90.00 9 3 26 4273.71 2.42 176.09

100.00 18 3 47 2426.69 -29.08 54.26

100.00 10 15 22 4041.60 3.56 158.40

110.00 19 32 49 2148.12 -32.46 32.47

110.00 11 2 49 3892.93 6.48 145.32

OIFF(RENTIAL CORRECTIONS

TOE .5093 TRA-1.6947 TC3 2.3611 BAU .5325

ROE -.2518 RRA -.1069 RC3 -.0303 FAU .10568

FOE -.1853 FRA 1.7604 FC3-5.4242 01P 11041

SO[ .5480 BflA 1.6981" BC3 2.3613 FSP 1341

ETS 173.20 zA( 156.22 (TE 3.11ZAC 91,32 ETC 255.88 CLP 165.20

VEL 11.758 PTH 2.08 VHP 7.371 DPA -1.68 RAP 190.44 (CO 1.2776

INJ RT ASC IMJ A_14TH ZNJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

35.30 95.72 17 18 21 2119.3 -26.70 67.46

29.22 61.78 10 14 40 3673.7 -1.38 169.47

35.13 97.25 16 44 13 1826.7 -27.77 45.71

28.59 60.30 11 22 44 3441.6 -.42 151.87

34.49 101.36 20 6 37 1548.1 -30.55 23.77

26.78 56.36 12 7 42 3292.9 2.01 159.08

HID-COURS( ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3217.9 SGIR 384.8 $63 444.7 ST 1027.6 SR 354.1 33 525.6

RflT .0699 RRF -.0996 RTF -.9147 CRT -.5904 CR3 -.1887 CST .9002

SG8 3240.7 R23 -.0350 R13 -.9146 LSA 1150.7 MSA 360.9 3SA 35.3

SGI 3217,9 SG2 383.6 THA .49 EL1 1050.4 ELI 279.6 ALF 187.61

LAUNCH DATE NOV 20 tgS4 FLIGHT TIME 192.00

HELIOCENTRIC CONIC DISTANCE 466.728

RL 147.75 LAL .00 LOL 57.71 VL 53.870 GAL -2.50 AZL 88.61HCA 146.24 SI4A

RP 240.19 LAp .73 LOP 205.96 VP 21.519 GAP 15.97 AZP 91.18 TAL 348.79 TAp

RC 156.536 GL 11.80 GP 1.49 ZAL 106.29 ZAP 164.49 ET3 173.17 ZAE 156.64 ETE

PLAMETOCENTRIC CONIC

C3 16.268 VHL 4.033 DLA 17.01RAL 170.33 RAO 6567.7 VEL 11.732 PTH 2.07 VHP

LNCH AZNTH LNCH TIME L-I TIME IHJ LAT

gO.D0 IG 26 15 2725.50 -27.82

gO.DO 8 4 12 4250.84 1.68

100.00 17 57 20 2431.79 -29.12

1OO.OO 10 15 46 4019.90 2.83

110.00 19 27 2 2151.11 -32.50

110.00 11 2 55 3873.34 5.74

DIFFERENTIAL CORRECTIONS

TOE .5003 TRA-I.6452 TC3 2.5239 OAU .5489

ROE -.2412 RRA -.1060 RC3 -.0229 FAU .10967

FOE -.1649 FRA 1.7776 FC3-5.8363 BSP 10833

BOE .5554 8RA 1.6485 BC3 2.5240 FSP 1414

ARRIVAL DATE HAY 31 1965

EARTH TO MARS

206.71ECC .28807 INC 1.3923 Vl 30.147

137.04 RCA 147.16 APO 2G8.26 V2 22.866

3.47 ZAC 91.45 ETC 255.87 CLP 164.56

7.204 DpA -1.74 RAp 190.74 ECC 1.2677

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC; CST TIM 1NJ Z LAT IHJ 2 LONG

76.41 34.07 95.50 17 11 40 2125.5 -26.77 67.80

174.82 28.05 61.73 10 15 3 3650.9 -2.11 I68.15

54.64 33.91 97.06 18 37 51 1831.8 -27.84 46.07

157.20 27.41 60.23 11 22 48 3419.9 -1.15 150.68

32.69 33.28 101.23 20 2 53 1551.1 -30.61 23.96

144.28 25.61 56.24 12 7 8 3273.3 1.26 138.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3259.3 ST_ 376.4 SG3 466.8 ST 1023.0 SR 345.8 SS 521.7

RRT .0766 RRF -.1184 RTF -.9202 CRT -.5925 CRS -.1506 CST .8818

SGB 3281.0 R23 -.0452 R13 -.9203 LSA 1141.5 MSA 366.1 SSA 34.4

SG1 3259.5 SG2 375.2 THA .53 ELI 1044.8 EL2 272.7 ALF 167.85

LAUNCH DATE NOV 20 1964 FLIGHT TIME 194.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC COliC DISTANCE 469.975 EARTH TO MARS

RL 147.79 LAL .00 LOL 57.71 VL 33.916 GAL -2.36 AZL 88.62 HCA 149.18 SMA 20_54 ECC .28375 INC 1.3759 vl 50.147

RP 239.88 LAP .70 LOP 206.90 VP 21.466 GAP 13.45 AZP 91.18 TAt, 349.21 TAP 136.40 RCA 147.21 APO 263.86 V2 22.897

RC 168,857 GL 11.85 GP 1.57 ZAL 105.48 ZAP 163.83 ETS 173.14 ZAE 157.08 ETE 3.66 ZAC 91,59 ETC 255.87 CLP 165.90

PLANETOCENTRIC CONIC

C3 15.707 VHL $.963 DLA 17.38 RAL 169.S7 RA0 6567.6 VEL 11.709 PTH 2.06 VHP 7.042 0pA -1.79 RAP _81.04 ECC 1.2585

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 IS 19 51 2731.60 -27.86 76.85 32.85 95.28 17 5 3 2131.6 -26.84 68.33

90.00 g 4 50 4228.92 .97 173.59 26.89 61.70 10 15 19 3628.9 -2.02 166.96

100.00 17 50 56 2436.82 -29.16 55.01 32.70 96.87 18 31 33 1836.8 -27.91 46.43

100.00 10 16 7 3998.93 2.12 156.05 26.25 60.18 11 22 46 3398.9 -1.d7 149,53

110.00 19 21 18 2154.06 -32.54 32.91 32.07 101.10 19 57 13 1554.1 -30.67 24.19

110.00 11 2 14 3854.45 5,02 143,29 24.44 56,14 12 6 28 3254.5 .54 137.07

OIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACy oRBIT D[TERMINATION ACCURACY

TOE .4613 TRA-1.6253 TC3 2.6132 BAU .5488 SGT 3285.9 SGR 367.1 663 489.9 ST 997.1 6R 336.7 Ss 520.0

ROE -.2507 RRA -.1009 RC3 -.0130 FAU .11376 RRT .1100 RRF -.1425 RTF -.9195 CRT -.5617 CRS -.1075 CST .8787

FOE -.1417 FRA1.7963 FC3-6.2705 BSP 11325 SG8 3306.3 R23 -.0403 R13 -.glg6 LSA 1114.6 HSA 366.6 SSA 35.G

80( ,5157 ORA 1.6284 BC3 2.6135 FSP 14g3 $61 3286.1 SG2 364.8 THA .71 EL1 1016,5 EL2 273.3 ALF 168.41
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 20 1964

HEL|OCENTR]C CONIC

RL 147.79 LAL .DO

RP 239.58 LAP .68

RC 171.1_4 GL 11.88

PLANETOCENTRIC CONIC

C3 15.181 VHL 3.896

LNCH AZMTH LNCH TIME

90.00 16 12 49

90.00 9 5 22

100.00 17 44 33

lO0.OO 10 16 16

llO.O0 19 15 33

FLIGHT T1ME 196.00 ARRIVAL DATE JUN 4 1965

DISTANCE 473.259 EARTH TO MARS

LOL 57.71VL 33.864 GAL -2.26 AZL 88.64 HCA 150.13 SMA 204.42 ECC .27961 INC 1.3584 vl 30.147

LOP 207.85 Vp 21.417 GAp 12.93 AZP 91.18 TAL 349.63 TAp 139.76 RCA 147.26 APO 261.58 V2 22.928

GP 1.65 ZAL 104.65 ZAp 163.16 ETS 173.09 ZAE 157.57 ETE 4.29 ZAC 91.73 ETC 255.86 CLP 163.23

DLA 17.74 RAL 168.79 RAD 6567.6 VEL 11.686 PTH 2.06 VHp 6.882 DpA -1.83 RAp 191.32 ECC 1.2498

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C8_ TIM INJ 2 LAT INJ 2 LONG

2737.66 -27.90 77.29 31.84 95.07 16 58 26 2137.7 -26.90 68.76

4207.50 .28 172.40 25.73 61.68 10 15 29 3607.5 -3.51 165.77

2441.83 -29.20 55.37 31.48 96.68 18 25 15 1841.8 -27.97 46.78

3978.57 1.43 154.93 25.09 60.14 11 22 37 3378.6 -2.55 148.41

2156.99 -52.58 53.13 30.87 100.98 19 51 32 1557.0 -30.72 24.40

110.00 11 1 45 3836.16 4.53

DIFFERENTIAL CORRECTIONS

TOE .4385 TRA-1.5910 TC3 2.7428 BAU .5567

ROE -.2208 RRA -.0985 RC5 -.0021FAU .11812

FOE -.1187 FRA 1.8141 FC3-6.7560 8SP 11448

BDE .4910 BRA 1.5941BC5 2.7428 FSP 1574

LAUNCH DATE NOV 20 1964

142.33 23.29 36.06 12 5 42 3236.2 -.16 136.11

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3519.4 SGR 358.4 SG3 514.5 ST 981.4 SR 327.9 36 318.8

RRT .1345 RRF -.1686 RTF -.9218 CRT -.546§ CRS -.0643 CST .8664

SG_ 3538.7 R23 -.0457 R13 -.9218 LSA 1096.2 MSA 369.8 SSA 35.7

SG1 3519.7 SG2 355.2 THA .84 ELI 998.9 EL2 269.8 ALF 168.85

FLIGHT TIRE 198.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 239.26 LAp .65

RC 173.485 GL 11.90

PLANETOCENTRIC CONIC

C5 14.688 VHL 3.852 DLA 16.08

LNCH AZMTH LNCH TIME L-I TIME

90.00 16 6 10 2743.57

90.00 9 5 44 4186.83

100.00 17 38 14 2446.68

100.00 10 16 21 5958.95

110.00 19 9 53 2159.82

110.00 11 1 9 5818.58

DIFFERENTIAL C43RRE_TIONS

TOE .4170 TRA-1.5544 TC5 2.8736

ROE -.2115 RRA -.0959 RC3 .0104

FDE -.0944 FRA 1.8304 FC5-7.2290

BDE .4673 BRA 1.5574 8C3 2.8756

DISTANCE 476.577 EARTH TO MARS

LOL 57.71 VL 33.814 GAL -2.15 AZL 88.66 HCA 151.07 SMA 203.37 ECC .27566 INC 1.3399 vl 30.147

LOP 208.79 VP 21.373 GAp 12.42 AZP 81.17 TAt. 350.05 TAp 141.12 RCA 147.31 APO 259.44 V2 22.939

Gp 1.74 ZAL 103.83 ZAP 162.47 ETS 173.03 Zid[ 158.08 ETE 4.76 ZAC 91.87 ETC 255.85 CLP 162.35

RAL 168.00 RAO 6567.F VEL 11.665 PTH 2.05 VHP 6.726 OpA -1.86 RAp 191.60 ECC 1.2417

INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

-27.95 77.72 30.42 94.85 16 51 53 2143.6 -26.97 69.18

-.39 171.25 24.59 61.69 10 15 30 5566.8 -4.17 164.61

-29.24 55.73 30.28 96.49 18 19 0 1846.7 -28.04 47.15

• 76 153.85 23.95 60.12 11 22 20 3359.0 -3.22 147.53

-32.61 53.34 29.88 100.86 19 45 55 1559.8 -50.77 24.61

3.66 141.40 22.14 55.99 12 4 47 3218.6 0.83 135.20

MID-COURSE ExECuTION ACCurACY ORBIT DETERMINATION ACCURACY

BAU .5643 SGT 3349.1 SGR 350.2 SG3 539.6 ST 964.8 SR 319.1 86 517.6

FAU .12264 RflT .1816 RRF -.1984 RTF -.9241 CRT -.5317 CRS -.0191 CST .8521

BSP 11548 SG8 3367 R23 -.0481 R13 -.9242 LSA 1076.9 MSA 373.7 SSA 35.6

FSP 1661 SG1 3349.6 $62 345.5 THA .98 EL1 980.8 EL2 265.9 ALF 169.22

LAUNCH DATE NOV 20 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUN 8 19_5

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 238.95 LAp .62

RC 175.790 GL 11.90

PLANETOCENTRIC CONIC

C3 14.225 VHL 5.772 OLA 18.41

LNCH AZMTH LNCH TIME L-1 TIME

90.00 15 59 38 2749.2_

90.00 9 3 55 4167.00

100.00 17 31 59 2451.50

100.00 10 16 13 3940.15

110.00 19 4 18 2162.46

110.00 11 0 25 5801.76

DIFFERENTIAL CCRRECTION8

TDE .3997 TRA-1.5180 TC3 3.0157

ROE -.2021 flRA -.0939 RC3 .0247

FOE -.0705 FRA 1.8456 FC3-7.7573

6OE .4479 BRA 1.5179 8C3 3.0158

LAUNCH DATE NOV 20 1964

HELIOCENTRIC CONIC

RL 147.79 LAL .00 LOL 5T.71

RP 236.63 LAp .59 LOP 210.69

RC 178.086 GL 11.87 GP 1.94

PLANETOCENTRIC CONIC

C5 13.792 VML 3.714 OLA 18.71

LNCH AZNTM LNCH TIME L-I TIME

90.00 15 33 11 2754.4T

90.00 9 5 55 4148.16

100.00 17 25 53 2455.55

100.00 10 15 54 3922.32

110.00 18 58 48 2164.81

110.00 10 59 28 3785.81

DISTANCE 479.925 EARTH TO MARS

LOL 57.71 VL 53.767 GAL -2.05 AZL 88.68 HCA 152._2 SMA 202.58 ECC .27188 INC 1.5201 vl 50.147

LOP 209.74 VP 21.352 GAP 11.92 AZP 91.17 TAt. 350.46 TAp 142.48 RCA 147.36 APO 257.40 V2 22.991

GP 1.63 ZAL 105.01 ZAp 161.76 ET$ 172.98 ZAE 158.63 ETE " 5.27 ZAC 92.02 [TC 255.85 CLP 161.85

RAL 167.20 RAG 6567.6 VEL 11.645 PTH 2.04 VHp 6.574 DPA -1.88 RAP 191.86 ECC 1.2341

IHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-27.96 78.13 29.21 94.65 16 45 25 2149.2 -27.02 89.59

-1.03 170.14 23.45 61.70 10 15 22 3567.0 -4.80 163.49

-29.28 56.07 29.07 96.52 18 12 51 1851.5 -28.09 47.46

.13 152.62 22.60 60.11 11 21 53 3340.2 -3.85 146.30

-52.65 33,54 28.48 100.75 19 40 21 1562.5 -30.82 24.80

3.02 140.52 21.00 55.95 12 3 45 3201.8 -1.47 134.32

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

8AU .5736 SGT 3380,4 SGR 342.4 863 566.5 ST 950.2 9R 310.4 SS 516.9

FAU .12746 RRT .1908 RRF -.2319 RTF -.9270 CRT -.5209 CRS .0258 CST .8349

9SP 11557 SGB 3397.7 R25 -.0545 R13 -.9271 LSA 1059.2 MSA 378.3 SSA 55.2

FSP 1749 SG1 3381.1 SGZ 336.1 THA 1.12 EL1 965.0 EL2 260.9 ALF 169.57

FLIGHT TIN( 202.00 ARRIVAL DATE JUN 10 1966

DISTANCE 483.303 EARTH TO MARS

VL 33.721 GAL -1.93 AZL 88.70 HCA 152.97 SNA 201.44 ECC .26827 INC 1.2990 vl 50.147

VP 21.295 GAP 11.42 AZP 91.16 TAL 350.87 TAp 143.85 RCA 147.40 APO 255.48 V2 23.024

ZAL 102.19 ZAP 161.04 ETS 172.88 ZN[ 159.20 ETE 5.8_ ZAC 92.17 ETC 255.84 CLP 181.14

DIFFERENTIAL C_RRECT1ON8

TDE .3734 TRA-1.4841 TC3 3.1326 BAU .5777

ROE -.1932 RRA -.0920 RC5 .0415 FAU .13249

FOE -.0438 FflA 1.8605 FC3-8.5160 8SP 11762

BDE .4204 BRA 1.4870 8C3 3.1328 FSP 1844

RAL 166.40 RAD 6567.5 VEL 11,627 PTH 2.04 VHP 6.425 DPA -1.88 RAp 192.12 ECC 1.2270

INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME I=_ CST TIM INJ 2 LAT INJ Z LONG

-27.99 78.51 28.01 94.46 16 39 6 2154.5 -27.08 89.98

-1.63 169.09 22.31 61.73 10 15 3 3548.2 -5.40 18£.44

-29.31 56.38 27.87 96.16 18 6 48 1855.5 -28.15 47.77

-.48 151.85 21.67 60.11 11 21 16 3522.3 -4.45 145,81

-32.68 33.72 27.29 100.64 19 34 53 1564.8 -30.86 £4.91

2.41 139.89 19.87 55.89 12 2 33 3185.8 -2,08 133.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3404.3 SGR 335.0 SG3 594.5 ST 928.8 SR 301.4 88 518.4

RRT .2291 RR_ -.2709 RTF 0.9280 CRT 0.4966 Cfl9 .0746 C$T .8231

8C,8 3420.8 R25 -.0570 ill3 -.9281 LSA 1036.3 MSA 380.9 SSA 35.6

SGt 3405.2 SG2 325.9 THA 1.31 EL1 941.7 EL2 258.0 ALF 170.10
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. f964)

LAUNCH DATE MOV 20 1964 FLIGHT TIME 204.00 ARRIVAL DATE JUN 12 19E5

MELIOCENTR|C CO4WIC

RL 147.7S LAL .00

RP 238.31 LAP .56

RC 180.373 GL 11.83

PLANETOCENTR1C CONIC

C3 18.386 VHL 3.659

LNCH AZMTM LNCH TIME

90.00 13 46 55

90.00 9 5 40

100.00 17 19 55

100.00 10 15 21

110.00 18 53 25

110.00 10 56 21

DIFFERENTIAL CORRECTIONS

TOE .3323 TRA-t.A501 TC3 3.2597 BAU .5835

ROE -.1846 RRA -.0904 RC3 .0603 FAU .13773

FOE -.0172 FRA 1.8757 FC3-8.9077 BSP 11882

BOE .3978 8RA 1.4529 BC3 3.2603 FSP 1946

DISTANCE 486.709 EARTH TO MARS

LOL 57.71 VL 33.678 GAL -1.82 AZL 88.72 HCA 153.93 SMA 200.54 ECC .26483 INC 1.2764 vl 30.147

LOP 211.64 VP 21.261 GAP 10.93 AZP 91.15 TAL 351.28 TAp 145.21 RCA 147.43 APO 253.65 V2 23.056

GP 2.05 ZAL 101.37 ZAP I60.30 ETS 172.79 ZAE 159.81ETE 6.49 ZAC 92.33 ETC 255.84 CLP 160.40

DLA 18.99 RAL 165.58 RAO 6567.5 VEL 11.609 pTH 2.03 VHp 6.280 DpA -1.87 RAP 192.37 ECC 1.2203

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2759.21 -28.02 78.85 26.80 94.29 16 32 55 2159.2 -27.13 70.30

4130.37 -2.21 168.10 21.19 61.76 10 14 30 3530.4 -5.97 161.43

2439.34 -29.34 56.66 26.67 96.01 18 0 54 1859.3 -28.19 48.04

3905.48 -1.05 150.92 20.54 60.12 11 20 27 3305.5 -5.02 144.38

2166.80 -32.70 33.87 26.10 100.56 19 29 32 1566.8 -30.90 25.11

3770.78 1.83 138.91 18.74 55.86 12 1 11 3170.8 -2.66 132.70

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3429.3 SGR 328.5 SG3 623.9 ST 910.3 SR 292.5 SS 516.9

RRT .2712 RRF -.3144 RTF -.9297 CRT -.4771CRS .1232 CST .8075

SG8 3445.2 R23 -.0624 R13 -.9299 LSA 1013.9 MSA 384.8 $SA 35.5

861 3430.7 862 316.1THA 1.50 ELI 921.8 EL2 253.9 ALF 170.56

LAUNCH DATE NOV 20 1964 .FLIGHT TIHE 206.00 ARRIVAL OAT( JUN 14 1965

HELIOCENTRIC C(_IC

RL 147.78 LAL .00

RP 237.98 LAp .53

RC 182.651 GL 11.76

PLAWETOCENTRIC CONIC

C3 1S.005 VHL 3.606

LNCH AZMTH LNCN TIME

90.00 15 40 52

90.00 9 5 9

100.00 17 14 8

100.00 10 14 34

110.00 18 48 11

110.00 10 57 1

DIFFERENTIAL CORRECTIONS

TOE .3330 TRA-1.4137

ROE -.1763 RRA -.0891

FDE .0093 FRA 1.8880

BOE .3768 BRA 1.4165

DISTANCE 490.142 EARTH TO MARS

LOL 37.71 VL 33.636 GAL -1.72 AZL 88.75 HCA 154.88 SMA 199.70 ECC .26134 IN C 1.2322 vt 30.147

L04= 212.60 VP 21.232 GAP 10.44 AZI_ 91.13 TAL 351.68 TAp 146.56 RCA 147.47 APO 231.93 V2 23.089

GP 2.17 ZAL 100.56 ZAP 159.34 ET8 172.69 zA( 160.45 ETE 7.20 ZAC 92.49 ETC 235.63 CLP 139.65

OLA 19.25 RAL 164.76 RAD 6367.5 VEL 11.593 PTH 2.03 VHP 6.138 OpA -1.84 RAR 192.61ECC 1.2140

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ" 2 LAT INJ 2 LONG

2763.31 -28.04 79.15 25.60 94.14 16 26 55 2168.3 -27.17 70.59

4113.77 -2.74 167.17 20.06 61.81 10 13 43 3513.8 -6.49 160.30

2462.54 -29.36 36.89 25.47 95.89 17 35 11 1862.5 -28.23 48.27

3889.77 -1.38 150.06 19.42 60.15 11 19 24 3289.8 -5.34 143.51

2168.33 -32.72 33.98 24.90 100.49 19 24 19 1568.3 -30.93 23.22

3736.73 1.30 138.17 17.62 55.84 11 59 38 3136.7 -3.19 131.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.3875 BAU .5891 SGT 3451.0 SGR 323.2 863 654.6 ST 891.3 SR 283.7 SS 317.2

RC3 .0822 FAU .14325 RRT .3167 RRF -.3627 RTF -.9315 CRT -.4386 CRS .1714 CST .7906

FC3-9.3364 8SP 11958 SG8 3466.1 R23 -.0699 R13 -.9317 LSA 995.2 MSA 388.8 SSA 35.3

BC3 3.3885 FSP 2030 8GI 3452.5 SO2 306.4 THA 1.71 EL1 901.7 EL2 249.2 ALF 171.00

LAUNCH DATE NOV 20 1964 FLIGHT TIME 203.00 ARRIVAL OATE JUN 16 ISE5

HELIC_ENTR|C CONIC OISTANCE 493.600 EARTH TO MARS

RL 14?.79 LAL .00 LOt. 57.71 VL 33.596 GAL -1.62 AZL 86.77 HCA 155,84 SMA 198.90 ECC .25840 1NC 1.2260 vl 30.147

MID-COURSE EXECUTION ACCURACY

SGT 3471,1 9GIi 319.3 SG3 686.9

RRT .3862 RRF -.4|57 RTF -.9333

SG8 3485.7 R23 -.0767 fl13 -.9335

SGI 3473.0 9G2 296.9 THA 1.94

352.08 TAp 147.92 RCA 147.50 Apo 250.29 V2 23.123

161.11 ETE 8.02 ZAC 92.67 ETC 235.83 CLP 138.88

2.02 VHp 5.999 OPA -1.80 RAP 192.83 ECC 1.2061

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

94.02 16 21 10 2166.6 -27.20 70.83

61.85 10 12 38 3498.3 -6.97 139.63

95_80 17 49 40 1863.0 -28.26 48.43

60.17 11 18 5 3275.3 -6.03 142.71

100.43 19 19 16 1369.3 -30.94 25.29

55.83 11 57 51 3143.8 -3.69 131.29

ORBIT DETERMINATION ACCURACY

ST 873.7 SR 274.9 SS 517.9

CRT -.4419 CRS .2176 C$T .7728

LSA 975.5 MSA 392.8 SSA 34.9

ELI 882.6 EL2 244.1 ALF 171.42

RP 237.65 LAP .50 LOP 213.56 Vp 21.205 GAP 9.97 AZP 91.12 TAL

RC 184.919 GL 1|.66 GP 2.30 ZAL 99.75 ZAP 158.76 (T$ 172.57 ZAE

PLANETOCENTRIC CONIC

CS 12.647 VNL 3.556 OLA 19.49 RAL 168.93 RAO 6567.5 VEL _1.577 PTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG IWJ RT ASC

90.00 13 35 3 2766.60 -28,03 79.39 24.40

90.00 9 4 20 4098.49 -3.23 166.31 18.94

100.00 17 8 35 2465.01 -29.38 57.08 24.27

100.00 10 13 29 3875.31 -2.07 149.27 18.29

110.00 18 43 6 2169.26 -32.73 34.06 23.71

110.00 10 35 27 3743.81 .80 137.30 16.49

DIFFERENTIAL CORRECTIONS

TDE .3162 TRA-1.3767 TC3 3.5160 BAU .5947

ROE -.1683 RRA -.0880 RC3 .1068 FAU .14903

FOE .0351 FRA 1.8991 FC-10.2058 BSP 11989

BDE .3582 BRA 1.3795 9C3 3.5176 FSP 2159

LAUNCH DATE NOV 20 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC C0_5C

RL 147.79 LAL .00

RP 237.31 LAp .47

RC 187.176 GL 11.53

PLANt[TOCENTliIC CONIC

C3 12.310 VHL 3.509

LNCH AZ14TH LNCH TIN[

90.00 15 29 33

90.00 9 3 9

100.00 17 3 18

100.00 10 12 5

110.00 18 38 15

110.00 10 53 38

OIFFEREWTIAL CORRECTIONS

TDE .2953 TRA-I.3437

RDE -.1608 RRA -.0878

FOE .0633 FRA 1.9108

BDE .3361 8RA 1.3465

OISTANCE 497.083 EARTH TO WARS

LOL 57.71 VL 33.338 GAL -1.53 AZL 88.80 HCA 156.80 SMA 198.14 ECC .25340 INC 1.1979 Vl 30.147

LOP 214.52 VP 21.182 GAP 9.49 AZP 91.10 TAL 352.47 TAp 149.27 RCA 147.53 APO 248.74 V2 28.157

GP 2.45 ZAL 98.93 ZAP 157.97 ET8 172,44 ZAE 161.80 ETE 8.94 ZAC 92.85 ETC 255.83 CLP 158.10

OLA 19.67 RAL 163.09 RAD 6567.5 VEL 11.563 PTH 2.02 VHp 5.663 OPA -1.74 RAP 193.03 ECC 1.2026

L-I TIN( INJ LAT INJ L(_iG INJ RT ASC INJ AZWTH INJ TIME PO CST TIM ]HI 2 LAT IMJ Z-LOqG

2768.89 -28.06 79.56 23.19 93.94 16 15 42 2168.9 -27.22 70.99

4084.72 -3.88 165.54 17.81 61.90 10 11 14 3484.7 -7.41 138.83

2488.5? -29.39 57.19 23.07 95.74 17 44 25 1866.6 -26.28 48.56

3862.27 -2.51 148.55 17.17 60.20 11 16 27 3262.3 -6.46 141.99

2169.51 -32.74 34.07 22.51 100.44 19 14 25 1569.5 -30.95 25.31

3732.09 .36 136.89 15.38 55.82 11 53 50 3132.1 -4.13 130.68

MIO-COURW[ EXECUTION ACCURACy ORBIT OETERMINATION ACCURACY

TCS 3,6283 BAU .3972 SGT 3483.9 SGR 317.2 SG3 720.2 ST 852.6 SR 266.1 SS 519.3

RC3 .1348 FAU .15499 RRT .42_8 RflF -.4738 RTF -.9343 CRT -.4163 CRS .2671 CST .7578

FC-10.8996 BSP 12137 ST_ 3498.3R23 -.0840 R13 -.9346 LSA 953.8 HSA 395.8 SSA 34.9

BC) 3.6288 FSP 2279 SGI 3466.5 SG2 287.2 THA 2.22 EL1 860.4 EL2 289.8 ALF 171.97

1238



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I, 1964)

LAUNCH DATE NOV 20 1964

HELI_ENTRIC CC_IC

RL 147.79 LAL .00

RP 236.98 LAP .44

RC 189.421 GL 11.37

PLANE TOCENTR ! C CONIC

C3 11,994 VHL 3.668

LNCH AZMTH LNCH TIME

90.00 13 24 24

90.00 9 1 34

100.00 16 56 20

100.00 10 10 19

110,00 16 33 39

110.00 10 51 30

FLIGHT TINE 212.00 ARRIVAL DATE JUN 20 1965

DISTANCE 500.588 EARTH TO MARS

LOt. 57.71 VL 53.522 GAL -1.44 AZL 86.83 HCA 157.77 SMA 197.42 ECC .25254 INC 1.1671 Vl 30.147

LOP 215.46 VP 21.162 GAP" 9.03 AZP 9i.OS TAL 352.65 TAp 150.62 RC& 147.56 kpo 247.27 V2 23.191

GP 2.61 ZAL 98.16 zkp 157.15 ETS 172.50 ZAE 162.52 ETE 10.01 ZAC 95.04 ETC 255.82 CLp 157.29

DLA 19.63 RAL 162.25 RAD 6567.5 VEL 11.549 PTH 2.02 VHp 5.7310P& -1.65 RAP 193.26 (CC 1.1974

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2770.00 -28.07 79.64 21.99 93.90 16 10 34 2170.0 -27.23 71.07

4072.60 -4.06 164.86 1E.69 61.95 10 9 27 3472.6 -7.78 158.16

2467.09 -29.39 57.23 21.86 95.72 17 39 27 1867.1 -28.29 48.60

3850.75 -2.90 147.92 16.04 60.24 11 14 30 3250.8 -6.84 141.34

2169.92 -32.73 54.03 21,51 100.47 19 9 47 1568.9 -30.94 25.27

3721.68 -.04 136.35 14.26 55.82 11 53 32 3121.7 -4.33 130.13

DIFFERENTIAL CORRECTIONS

TOE .2806 TRA-1.3071 TC3 S.7496 BAU .6019

ROE -.1530 RRA -.0968 RC3 .1670 FAU .16143

FOE .0964 FRA 1.9182 FC-11.6519 BSP 12158

BOE .3196 8RA 1.3100 BC3 3.7533 FSP 2396

MID-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

9GT 3499.3 5GR 317.5 SG3 755.9 ST 834.9 SR 257.3 ss 520.1

RflT .4805 RRF -.5346 RTF -.9358 CRT -.3968 CRS .3084 CST .7417

868 3513.7 R23 -.0936 R13 -.9862 LSA 934.9 MSA 398.2 SSA 34.6

SGl 3502.6 SG2 278.1THA 2.51 ELI 841.7 EL2 234.1ALF 172.40

LAUNCN DATE NOV 20 1964 FL|GHT T|ME 214.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00 L(X. 57.71 VL

RP 236.64 LAp .41 LOP 216.45 VP

RC 191.655 GL 11.17 GP 2.79 ZAL

PLANETOCENTRIC CONIC

C3 11.697 VHL 3.420 DLA

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 15 19 40 2769.71 -28.07

90.00 6 59 31 4062.35 -4.39

100.00 16 53 44 2466.33 -29,39

100.00 10 8 7 3840.96 -3,23

110.00 18 29 19 2167.38 -32.71

110.00 10 49 3 3712.73 -.39

01FFERENTIAL CORRECTION8

TOE .2649 TRA-1.2723 TC3 3.8628 BAU ,6049

ROE -,1458 RRA -.0867 RC3 .2034 FAU .16800

FOE .1120 FRA 1.9275FC-12.4345 BSP 12224

BDE .3024 8RA 1.2752 BC3 5.8681 FSP 2528

DISTANCE 504.116 EARTH TO MARS

33.487 GAL -1.35 AZL 88.87 PICA 158.73 SMA 196.73 [CC .24982 INC 1.1342 vl 30.147

2t.145 GAP 8.57 AZP 91.06 TAL 353.23 TAp 151.97 RCA 147.59 APO 245.88 V2 23.226

97.39 2AP 156.30 ETS172.14 ZAE 163.26 ETE 11.24 ZAC 93.24 ETC 255.82 CLP 156.46

19.95 RAL 161.40 RAO 6567.4 VEL 11.536 PTH 2.01VHp 5.601DPA -1.55 RAP 195.46 ECC 1.192|

iNJ LONG INJ RT A$C INJ AZNTH 1NJ TiME PO CST TiM iNJ 2 LAT iMJ 2 LON_

79.62 20;78 93.91 16 5 49 2169.7 -27.23 71.05

164.29 15.55 62.00 10 7 14 3462.3 -8.10 157.58

57.17 20.65 95.75 17 34 51 1966.3 -28.26 46.54

147.38 14.91 60.27 11 12 8 3241.0 -7.17 140.80

33.91 20.09 100.54 19 5 26 1567.3 -30.91 25.15

155.68 13.14 55.62 11 50 55 311_.7 -4.87 129.68

N|O-COURSE EXECUTION ACCURACY ORBIT DETERMiNATioN ACCURACY

SGT 3510.0 SGR 320.8 963 792.7 ST 816.1SR 248.7 88 521.7

RRT .5413 RflF -.5980 RTF -.9371 CRT -.3772 CRS .3531CST .7251

SGB 3524.9 R23 -.1043 fl13 -.9375 LSA 915.4 HSA 401.2 SSA 34.2

961 3514.3 $62 269.4 THA 2.85 EL1 821.9 EL2 228.7 ALF 172.89

LAUNCH OATE NOV 20 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUN 24 1965

HELIOCENTRIC CONIC Di STANCE 507.665 EARTH TO MARS

RL 147.79 LAL .00 LOt. 57.71 VL 33.454 GAL -!.27 AZL 88.90 HCA 159.70 SMA 196.09 ECC .24722 INC 1.0974 VI 30,147

RP 236,29 LAp ,36 LOP 217.42 VP 21,130 GAp 8,11AZP 91.03 TAL 553.60 TAp 153,51RCA 147.61APO 244.56 V2 23.261

RC 193.877 GL 10.93 GP 2.98 ZAL 96.62 ZAp 155.44 ET5 171.9_ZJ_ 164.02 ET( 12.67 ZAC 93.46 ETC 255.81CLP 155.61

PLANETOCENTRIC CONIC

C3 11.416 VHL 3.379 OLA 20.03 RAL 160,54 RAO 6567.4 VEL 11.524 pTH 2.01VHP 5.475 DpA -1.42 RAP 193.65 ECC 1.1879

LNCH AZMTH LNCH TIME L-i TIME |NJ LAT lHJ LONG iNJ RT ASC iNJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT |NJ Z LONG

90.00 15 15 24 2767.77 -28.06 79.48 19.56 95.98 16 1 32 2167.8 -27.21 70.91

90.00 8 56 37 4054.18 -4.65

100.00 16 49 34 2464.10 -29.57

100.00 10 5 27 3833.08 -3.50

lt0.00 18 23 18 2164.57 -32.67

110.00 10 46 12 3705.38 -.67

DIFFERENTIAL CORRECTION8

TOE .2319 TRA-1.2367 TC3 3.9732 9AU .6076

ROE -.1387 RRA -.0868 RC3 .2451 FAU .17502

FOE .1315 FRA 1.9312 FC-13.2720 BSP 12216

8DE .2876 8RA 1.2398 BC3 5.9808 F SP 2655

LAU_ICN DATE NOV 20 1964

MELIOCENTRIC CONIC

RL 147.79 LAL .00 LOL 57.71VL 35.422 GAL

RP 235.94 LAp .35 LOP 218.39 VP 21.119 GAP

163.83 14.42 62.04 10 4 31 5454.2 -8.36 157.11

57.01 19.45 95.83 17 30 58 1864.1 -28.25 48.38

146.94 13.78 60.29 11 9 20 3233.1 -7.43 140.36

33.70 18.87 100.65 19 I 25 1564.6 -30.86 24.95

135.49 12o01 55.82 11 47 56 5105.4 -5.15 129.27

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 3517.7 $_ 527.6 963 951.6 ST 798.5 SR 239.9 SS 521.5

RRT .6022 RRF -.6610 RTF -.9382 CRT -.358t CRS .3892 CST .7119

SGB 3532.9 R23 -.1163 R13 -.9387 bSA 697.0 MSA 401.4 SSA 34.0

SGl 3523.2 $G2 261.1 THA 3.23 ELI 803.5 EL2 222.6 ALF 173.34

FLIGHT TIME 218.00 ARRIVAL DATE JUN 26 1963

DISIANCE 511.234 EARTH TO MARS

-1.19 AZL 88.94 HCA 160.68 SMA 195.47 ECC .24474 INC 1.0575 Vl

7.66 AZP 91.00 TAL 353.97 TAP 154.64 RCA 147.63 APO 243.31 V2

30.147

23.297

154.73RC 196.066 GL 10.64 _P 3.20 ZAL 95.87 ZAp 154.54 ET5 171.75 ZAE. 164.60 ETE 14.36 ZAC 93.69 ETC 255.81 CLP

PLANETOCENTRIC CONIC

C3 11.132 VHL 3.33g OLA 20.05 RAL 159.67 RAD 6567.4 VEL 11.513 pTH 2.01VHP 5.352 DpA -1.26 RAp 193.82 ECC 1.1835

LNCH AZMTH L_CH Ti14_ L-I TiME iNJ LA_ IMJ I.._G |MJ RT A$C IMJ AZMTH [_J TiME PO CST TiM INJ 2 LAT INJ 2 LONG

90.00 15 11 41 2763.90 -28.04 79.19 18.33 94.12 15 57 45 2165.9 -27.17 70.64

90.00 8 53 46 4048.55 -4.84 163.50 13,27 62.07 10 1 14 3448.3 -8.34 156.78

100.00 16 45 53 2460.14 -29,34 56.72 18.20 95.98 17 26 53 1860.1 -28.20 46.10

100.00 10 2 13 3827.34 -3.69 146.65 12.65 60.32 11 6 2 3227.3 -7.62 140.04

!10.00 18 21 4i 2160.45 -32.62 33.39 17._3 100.83 18 57 41 1560.4 -30.78 24.65

110.00 10 42 57 3699.80 -.86 135.20 10.88 55.83 11 44 36 3099.8 -5.36 128.98

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTioN ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2404 TRA-I.2003 TC3 4.0726 BAU .6086 8GT 3517.7 SGR 338.7 SG5 871.6 ST 780.6 SR 231.2 SS 520.6

ROE -.1318 RRA -.0873 RC3 .2925 FAU .18220 RRT .6610 RRF -.7218 RTF -.9392 CRT -.3399 CRS .4235 CST .6986

FOE .1493 FRA 1.9329 FC-14.1442 BSP 12266 $GB 3534.0 R23 -.|302 R13 -.9398 LSA 878.5 MSA 401.1 SSA 33.7

BDE .2742 BRA 1,2034 BC3 4.0831FSP 2798 861 3524.9 SG2 253.6 THA 3.66 ELi 784.9 EL2 216.3 ALF 173.78
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JPL TM 33-1OO EARTH--MARSTRAJECTORIES(VOL 1 1964)

LAUNCH bATE NOV 20 1964

HELIOCENTRIC COHIC

RL 147.7S LAL .00

RP 233.$9 LAp .32

RC 196,260 GL 10.30

PLANETC_ENTR i C CONIC

C3 10.902 YHL 3.302

LNCH AZNTH LNCH TIME

90.00 15 6 56

90.00 8 49 53

100.00 18 42 45

100.00 9 56 25

110.00 18 16 28

110.00 10 39 11

FLIGHT TIM( 220.00 ARRIVAL DATE JUN 26 1965

OISTANCE 514,822 EARTH TO MARS

LOL 57.71 VL 33.391 GAL -1.11 AZL 66.99 HCA 161.65 SMA 194.89 ECC .24236 INC 1.0156 vl 30,147

LOP 219.56 VP 21.111 LAP 7.22 AZP 90.96 TAL 354.32 TAp 155.97 RCA 147.65 APO 242.15 V2 25.335

GP 3.45 ZAL $5.13 ZAp 153.62 ETS 171.53 ZAE 165.59 ETE 16.37 ZAC 93.95 ETC 253.80 CLP 133.63

OLA 20.01RAL 156.60 RAD 6567.4 VEL 11.502 PTH 2.00 VHp 5.232 DFA -1.07 RAP 193.99 ECC 1.1794

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2757.80 -28.01 76.75 17.09 94.34 15 54 34 2137.8 -27.11 ?0.20

4045.15 -4.94 163.32 12.10 62.06 9 57 18 3445.1 -8.64 136.60

2494.17 -29.30 56.26 16.95 96.21 17 23 39 1854.2 -28.13 47.67

3824.00 -3.81 146.44 11.46 60.33 11 2 9 3224.0 -7.73 139.85

2154.72 -32.55 32.96 14.37 101.08 18 54 23 1554.7 -30.68 24.24

3696.22 -1.02 135.02 9.74 55.83 11 40 48 3096.2 -5.49 128.79

DIFFERENTIAL CORRECTIONS

TOE .2278 TRA-1,1680 TC3 4.1650 BAU .6092

ROE -.125| RRA -.0883 RC5 .3466 FAU .16964

FOE .1677 FRA 1,S$81 FC-15.0590 BSP 12296

DOE .2599 DRA 1,1713 8C3 4.1794 FSP 2949

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3517.7 SGR 355.1 SG3 913.3 ST 762.8 SR 222.6 SS 520.?

RRT .7166 RRF -.7783 RTF -.9399 CRT -.3157 CRS .4591 CST .6880

SG8 3535.6 R23 -.14§5 R13 -.9407 LSA 861.0 MSA 400.1 SSA 33.3

SG1 3526.9 SG2 247.0 THA 4,16 EL1 766.3 ELI 210.3 ALF 174.31

LAUNCH DATE NOV 20 1964 FLIGHT TIME 222.00 ARRIVAL DATE JUN 30 1963

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 235.24 LAP .29

RE 200.460 GL 9.90

PLANIETOCENTRIC CONIC

C3 10.866 VHL 3.266

LNCH AZI4TH LNCH TIME

90.00 15 8 13

90.00 8 45 14

100.00 16 40 15

100.00 9 53 53

110.00 18 15 45

110.00 10 34 53

DISTANCE 518.429 EARTH TO MARS

LOt. 57.71 VL 33.362 GAL -1.03 AZL 89.04 HCA 162.63 SMA 194.33 ECC .24013 INC .9642 vt 30.147

LOP 220.34 VP 21.105 LAP 6.79 AZP 90.92 TAL 354.67 TAp 157.30 RCA 147.67 APO 241.00 V2 23.369

GP 3.72 ZAL 94.40 ZAP 152.67 ETS 171.27 ZAE 166.38 ETE 18.78 ZAC 94.22 ETC 255.80 CLP 152.91

DLA 19.91 RAL 157.92 RAD 6567.4 VEL 11.491 PTH 2.00 VHp 5.115 DpA -.84 RAp 194.16

L-1 TIME INJ LAT INJ LONG lNJ RT ASC 1NJ AZMTH INJ TIME PC) CST TIM IHJ 2 LAT

2749.10 -27.96 79.12 15.82 94,66 15 52 2 2149.1 -27.02

4044.90 -4.95 163.31 10.92 62.08 9 52 39 3444.9 -8.65

2445.87 -29.24 55.67 15.68 96.52 17 21 1 1845.9 -28.03

3623.36 -3.83 146.41 10.30 60.33 10 57 36 3223.4 -7.75

2147.13 -32.45 32.39 15.09 101.40 18 51 32 1547.1 -30.54

3694.86 -1.07 134.95 6.58 55.83 11 36 28 3094.9 -5.54

DIFFERENTIAL CORRECTI(_I9

TOE .2187 TRA-1.1336 TC3 4.2568 BAU .6098

R0E -.1184 RRA -.0896 RC3 .4091 FAU .19760

FOE .1770 FRA 1.9356 FC-16.0387 6SP 12276

DOE .2487 BRA 1.1372 8C3 4.2764 FgP 3099

MID-COURSE EXECUTION ACCURACY

SDT 3514.6 SGR 377.5 $63 957.8

RflT .7664 RRF -.6267 RTF -.9407

S_ 3534.6 R23 -.1624 R13 -.9416

SG1 3526.6 SG2 241.6 THA 4,73

ECC 1.1755

INJ 2 LONG

69.58

138.58

47.08

139.82

23.70

128.72

ORBIT DETEflMINATIO4¢ ACCURACy

ST 74_.2 SR 213.8 SS 317.2

CRT -.2958 CRS .4849 CST .6811

LSA 644.1MSA 395.6 SSA 53.2

ELI 749.1 EL2 203.5 ALF 174.77

LAUNCH DATE NOV 20 1964

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 234.89 LAP .26

RC 202.623 GL 9.42

PLANETOCENTRIC CONIC

C3 10.442 VHL 3.231

LNCH AZNTH LNCH TIME

90.00 15 4 39

90.00 8 39 40

100,00 18 38 29

100.00 9 48 32

110.00 18 13 34

110.00 10 29 36

FLIGHT TIME 224.00 ARRIVAL DATE JUL 2 1965

DISTANCE 522.054 EARTH TO MARS

LOL 57.71 VL 33.335 GAL -.96 AZL 69.09 HCA 163.61 SMk 193.81 ECC .23800 INC .9092 vl 30.147

LOe 221.52 VP 21.101 LAP 6.56 AZP 90.87 TAL 355.01 TAp 158.62 RCA 147.68 APO 239.94 V2 23.405

GP 4.03 ZAL 93.69 ZAp 151.70 (TS 170.99 ZAE 167.17 ET( 21.66 ZAC 94.33 (TC 255.79 CLP 151.96

DLA 19.74 RAL 157.05 RAD 6567.4 VEL 11.482 PTH 2.00 VHp 5.0010PA -.58 RAp 194.31ECC 1.1718

L-1 TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2737.43 -27.90 77.27 14.53 95.08 15 50 16 2137.4 -26.90 68.?3

4047.97 -4.85 165.46 g.71 62.07 9 47 6 3448.0 -8.55 136.76

2434.87 -29.13 54.88 14.30 96.94 17 19 3 1834.9 -27.88 46.29

3825.76 -3.75 146.54 9.10 60.32 10 52 16 3223.8 -7.67 139.93

2137.37 -32.31 31.66 13.77 101.81 18 49 11 1557.4 -30.35 23.00

5696,02 -1.02 135.01 7,41 53,83 11 31 32 3096.0 -5,50 128,78

DIFFERENTIAL CORRECTION9

TOE .2143 TRA-1.0985 TC3 4.3438 BAU .6101

ROE -.1116 RRA -.0913 RC3 .48|1 FAU .20567

FOE .1755 FRA 1.9298 FC-17.0684 DSP 12244

BO[ .2416 BRA 1.1023 0C3 4.3703 FSP 3256

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3506.2 9GR 406.7 SG3 1003.8 ST 732.7 SR 204.7 SS 510.5

RRT .8085 RRF -.8712 RTF -.9414 CRT -.2825 CRS .5000 CST .6777

SGB 3531.7 R23 -.1811 R13 -.9426 LSA 829.2 MSA 388.2 SSA 33.1

SGI 3523.6 862 238.3 THA 5.38 ELI 735.1 EL2 195.7 ALF 175114

LAUNCH OAT( NOV 20 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUL 4 1965

HELI_ENTRIC C._IC

RL 147.79 LAL .00

RP 234.53 LAp .22

RC 204.770 GL 8.86

PLANETOCENTRIC CONIC

C3 10.230 VHL 3.198

LNCH AZII4TH LNCH TIME

90.00 15 4 0

go. DO 8 33 5

100.00 16 37 31

100o00 9 42 15

110.00 18 12 1

110.00 10 24 14

DIFFERENTIAL CORRECTION6

TOE .2113 TRA-I.0648

ROE -.1046 RRA -.0934

FD[ .1648 FRA 1.9196

BDE .2338 BRA 1.0689

DISTANCE 325.696 EARTH TO MARS

LCA. 57.71 VL 33.308 GAL -.89 AZL 69.15 HCA 164.59 SMA 193.31 ECC .23596 INC .8468 V1 30.147

LOP 222.31 VP 21.101 LAP 5.94 AZP 90.82 TAL 355.33 TAp 159.93 RCA 147.70 APO 238.93 V2 23.442

GP 4.38 ZAL 93.00 ZAP 150.68 ET$ 170.66 ZAE 167.93 ETE 25.21 ZAC 94.88 ETC 255.78 CLP 150.98

OLA 19.47 RAL 156.12 RAD 6567.4 VEL 11.473 PTH 1.99 VHP 4.891DPA -.26 RAP 194.46 ECC 1.1684

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN( PO C$T TIM INJ 2 LAT INJ 2 LONG

2722.29 -27.80 76.17 13.21 95.62 15 49 22 2122.3 -26.73 67.67

4054.95 -4.63 163.87 6.46 62.03 9 40 40 3454.6 -8.34 157.15

2420.73 -29.03 53.83 13.03 97.47 17 17 51 1820.7 -27.69 45.28

3831.63 -3.55 146.66 7.88 60.30 10 46 7 3231.6 -7.46 t40.28

2125.05 -32.14 30.74 12.42 102.33 18 47 26 1525.1 -30.11 22.12

3700.07 -.87 135.22 6.21 55.83 11 25 54 3100.1 -5.35 129.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TC3 4.4056 BAu .6074 9GT 3489.8 S_ 443.6 $G3 1050.8 ST 720.3 9R 195.1 S$ 501.0

RC3 .5641FAU .21424 RRT .8430 RRF -.9039 RTF -.9414 CRT -.2661CRS .5074 C$T .6813

FC-19.1315 BSP 12250 $G,B 3517.9 R23 -.2020 R13 -.9428 LSA 815.5 MSA 376.6 $SA 33.2

8C3 4.4416 FSP 3425 $G1 3509.9 362 237.3 THA 6.14 ELI 722.3 EL2 187.4 ALF 175.55
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE kK)V 20 1964

HELIOCENTRIC CONIC

RL 14T.T9 LAL .00

RP 234.17 LAP .19

RC 206.900 GL 8.19

PLANETOC(NTRIC CONIC

C3 10.026 VHL 3.167

LNCN AZMTH LNCH TIME

90.00 15 4 22

90.00 6 25 20

100.00 16 37 26

100.00 9 34 54

110.00 18 11 11

FLIGHT T|HE 228.00 ARRIVAL DATE JUL G 1965

DI�TANCE 529.354 EARTH TO MARS

LOL 57.T1 VL 33.283 GAL -.82 AZL 89.22 HCA 165.58 SMA 192.84 ECC .23402 INC .7759 vl 30.147

LOP 223.29 yp 21,102 GAP 5.52 AZP 90.75 TAL 355.65 TAp 161.23 RCA 147.71APO 237.97 V2 23.479

GP 4.78 ZAL 92.33 ZAP 149.64 ETS 170.29 ZAE 168.65 ETE 29.51 ZAC 95.27 ETC 253.78 CLp 149.98

OLA 19.10 RAL 155.19 RAG 6567.4 V(L 11.464 PTH 1.99 VHp 4.784 DpA .11 RAp 194.61ECC 1.1650

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C�T T[M |NJ 2 LAT |NJ 2 LONG

2703.14 -27.66 74.78 11.84 96.30 15 49 25 2103.1 -26.30 66.31

4066.01 -4.27 164.50 7.20 61.98 9 33 6 3466.0 -7.99 157.79

2402.91 -28.66 52.53 11.66 98.14 17 17 31 1802.9 -27.44 44.02

3841.47 -3.22 147.41 6.62 60.27 10 38 56 3241.5 -7.1§ 140.88

2109.71 -31.91 29.81 11.01 102.97 16 46 21 1309.7 -29.80 21.03

110.00 10 17 41 3707.44 -.59

OIFFERENTIAL CORRECTIONS

TOE .2116 TRA-I.0290 TC3 4.4802 BAU .6071

ROE -.09T2 RRA -.0960 RC3 .6617 FAU .22331

FDE .1407 FRA 1.9009 FC-19.2790 BSP 12200

BOE .2329 BflA 1.0935 BC3 4.5288 FSP 3595

LAUq_iCM DATE NOV 20 1964

HELIOCENTRIC COi|C

135.60 4.98 55.82 11 19 28 3107.4 -5.07 129.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3475.6 SG4t 490.3 863 1101.0 ST 709.4 SIR 184.8 $9 487.3

RflT .8709 RRF -.9333 RTF -.9419 CRT -.2369 CR9 .5028 CgT .6922

$¢,,8 3510.0 RZ3 -.2219 RI3 -.9438 LSA 802.7 MSA 360.1SSA 33.6

$61 3501.9 SG2 239.2 THA 7.04 EL1 711.1 EL2 178.1 ALF 173.91

FLIGHT TIME 230.00 ARRIVAL DATE JUL 8 1965

DISTANCE 533.030 EARTH TO MAR9

RL 147.79 LAL .00 LOt. 57.71 VL 33.259 GAL -.76 AZL 89.30 HCA 166.57 SMA 192.39 ECC .23218 INC .6964 Vl 30.147

RP 233.80 LAp .16 LOP 224.28 VP 21.106 GAP 5.12 AZP 90.68 TAL 355.96 TAp 162.53 RCA 147.72 APO 237.06 V2 23.517

RC 209.011 GL 7.40 GP 5.24 ZAL 91.66 ZAP 148.55 (76 169.86 ZAE 169.30 ETE 34.76 ZAC 95.71 ETC 235.76 CLP 146.94
PLANETOCENTRIC CONIC

C3 9.896 VHL 9.136 OLA 18.60 RAL 154.24 RAO 6567.4 VEL 11.499 PTH 1.99 VHP 4.680 DpA .36 RAp 194.76 ECC 1.1619

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO C�T TIM INJ 2 LAT INJ 2 LONG

90.00 13 5 34 2679.31 -E7.47 73.07 10.40 97.14 15 50 34 2079.3 -26.20 64.64

90.00 6 16 12 4062.13 -3.76 185.40 5.89 61.91 9 24 14 3482.2 -7.49 138.70

100.00 16 38 29 2380.78 -26.64 50.92 10,22 98.95 17 16 10 1780.6 -27.10 42.46

100.00 9 26 16 3855.93 -2.73 148.20 5.32 60.22 10 30 34 3255.9 -6.67 141.63

110.00 16 11 11 2090.76 -3|.61 28.21 9.53 103.74 18 46 2 1490.8 -29.40 19.70

110.00 10 10 6 3718.70 -.16 136.19 3.71 55.62 11 12 5 3116.7 -4.64 129.97

OIFFEflENTIAL CCRRECTIONS MIO-COURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2129 TRA -.9945 TC3 4.5325 BAU .6047 $GT 3450.9 SGR 547.3 863 1151.2 ST 699.5 9R 174.0 $9 473.9

ROE -.0895 flRA -.0994 RC3 .7746 FAu .23218 RflT .8921RIIF -.9539 RTF -.9422 CRT -.2411CRS .4942 CST .7094

FOE .1091FRA 1.8832 FC-20.4362 BS4P 12143 SG8 3494.1 R23 -.2415 R13 -.9447 LSA 791.8 MSA 340.6 99A 34.0

ROE .2310 BRA .9993 BC3 4.5982 FSP 3785 SGI 3485.5 962 244.8 THA 8.09 ELI 700.9 EL2 168.5 ALF 176.36

LAUNCH DATE NOV 20 1964 FLIGHT T%ME 232.00

HELIOCENTRIC CONIC

RL 147.TR LAL .O0

RP 233.44 LAp .13

RC 211.104 GL 6.43

PLANETOCENTRIC CONIC

CS 9.634 VNL 3.107

LNCH AZMTH LNCH TIME

90.00 15 6 47

R0.00 6 5 26

100.00 16 40 43

100.00 9 16 13

110.00 18 12 6

ARRIVAL DATE JUL 10 1965

DISTANCE 536.720 EARTH TO MARS

LOt. 57.71 VL 33.236 GAL -.70 AZL 89.40 HCA 167.56 9HA 191.97 ECC .23043 ZRC .6007 Vl 30.14T

LOP 225.28 Vp 21.112 GAp 4.71 AZP 90.59 TAL 356.26 TAp 163.82 RCA 147.73 APO 236.21 V2 23.535

GP 3.79 ZAL 91.04 ZAp 147.42 (T9 169.37 ZAE 169.62 ETE 41.09 ZAC 96.22 (TC 253.75 CLP 147.89

DLA 1T.g4 RAL'153.26 RAD 6567.3 VEL 11.447 PTH 1.99 VHp 4.580 DPA 1.08 RAp 194.92 ECC 1.1589

L-I TIME INJ LAT INJ LONG INJ RT A�C |NJ AZMTH INJ TIME PO C�T TIM |NJ Z LAT |NJ 2 LONG

2649.96 -27.21 70.96 8.90 96.16 15 52 37 2050.0 -28.80 62.58

4104.14 -3.03 166.63 4.52 61.83 9 13 52 5304.1 -6.80 139.95

2353.50 -28.33 48.95 8.69 99.93 17 19 57 1753.5 -26.67 40.55

3675.83 -2.05 149.29 3.97 60.17 10 20 49 3275.8 -6.01 142.74

2067.48 -31.22 26.51 7.97 104.66 18 46 36 1467.5 -26.69 18.09

110.00 10 1 16 3734.61 .45 137.02 2.40 55.62 11 3 32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2199 TRA -.9615 TC3 4.3757 9AU .6021 9GT 3423.7 S_q 617,7 SG3 1204.7

ROE -.0609 flRA -.1030 RC3 .9099 FAU .24179 RRT .9079 RRF -.9691RTF -.9419

FOE .0496 FRA 1.6499 FC-21.6826 OSP 12099 SG8 3479.0 R23 -.2603 RI3 -.9431

ROE .2336 8RA .9670 9C3 4.6653 FSP 3982 SGI 3469.6 SG2 255.5 THA 9.35

LAUNCH OAT( NOV 20 1964 PLIGHT TIME 234.00

HELIOCENTRIC CONIC 0ISTANC( 540.428

RL 147.79 LAL .00 LOt. 57.71VL 33.214 GAL -.64 AZL 89.51HCA 168.56 SMA 191.57 ECC .22877

RP 233.07 LAp .10 LOP 226.27 VP 21.120 GAP 4.32 AZP 90.48 TAL 356.34 TAp 163.10 RCA 147.74

RC 213,179 GL 5.91 GP 6.43 ZAL 90.43 ZAp 146.23 ET8 168.60 ZNE 170.16 ETE 48.57 ZAC 96.62

PLAk_TOCENTRIC CONIC

C3 9.469 VHL 3.079 OLA 17.09 RAL 152.23 RAD 6567.3 VEL 11.440 PTH 1.96 VHP 4.484 DPA 1.70

LNCH AZMTH LNCH TIN( L-! TIN( INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIN( PO C�T TIM

90.00 15 13 13 2614.01 -26.63 68.40 7.29 99.40 15 56 47 2014.0

90.00 7 52 51 4133.04 -2.12 168.25 3.09 61.76 9 1 44 3533.0

100.00 16 44 22 2320.06 -27.92 46.56 7.07 101.14 17 23 2 1720,1

100.00 9 4 22 3902,23 -1.16 150.74 2.56 60.13 t0 9 25 3302.2

tlO.O0 16 14 14 2038.91 -30.71 24.44 6.30 105.81 18 46 13 1438.9

110.00 9 51 0 3756.14 1.28 138.14 1,03 55.64 10 53 36 3156.1

OIFFERENTIAL CCRRECTIONS MID-CoURSE EXECUTION ACCURACY

TOE .2320 TRA -.9260 TC3 4.6002 BAU .5967 SGT 3385.6 _ 703.1 SG3 1257.7

ROE -.0693 RRA -.1074 tiC3 1.0696 FAU .25120 RRT .9189RRF -.9799 flTF -.9415

FOE -.0472 FRA 1.6092 FC-22.9340 68P 12019 _ 3457.9 R23 -.2763 R13 -.9458

ROE .2422 BRA .9322 BC3 4.7229 FSP 4154 SG1 3447.1SG2 272.4 THA 10.87

3134.6 -4.04 130.81

ORBIT DETERMINATION ACCURACY

ST 695.3 SR 160.7 SS 455.9

CRT -.2234 CR9 .4497 CST .7533

LSA 766.3 MgA 307.3 SSA 35.9

ELI 696.3 EL2 136.4 ALF 176.69

ARRIVAL DATE JUL 12 1965

EARTH TO MARS

INC .4909 vt 30.147

APO 235.39 V2 23.393

ETC 255.74 CLP 146.76

RAP 195.09 (CC 1.1561

INJ 2 LAT INJ 2 LONG

-23.26 60.06

-5.88 161.58

-26.10 38.23

-3.13 144.20

-26.24 16.11

-3.22 131.94

ORBIT DETERMINATION ACCURACY

ST 697.2 Lq 145.0 SS 442.4

CRT -.1996 CR8 .3623 CST .8107

LSA 793.7 MgA 267.0 93A 38.3

EL1 697.8 EL2 142.0 ALF 177.52
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCM DATE HOV 20 1964 FLIGHT TIME 236.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .DO

RP 232.?0 LAp .07

RC 213.235 GL 3,92

PLANETOCENTRIC CO_IC

C3 9.323 VHL 3.053

LNCH AZMTH LNCH TIME

90.00 15 lS 27

90.00 ? 37 55

100.00 16 49 41

100.00 8 50 22

110.00 18 17 40,

110.00 9 38 53

DIFFERENTIAL CORRECTIONS

TOE .2477 TRA -.8917

ROE -.0539 RRA -.I123

FOE -.1729 FRA 1.7556

608 .2339 BRA .8988

DISTANCE 544,146 EARTH TO MARS

LOL 57,7| VL 33.193 G4L -,59 4ZL 89,64 HC4 169.56 SHA ]91.]9 ECC .227J9 ]NC .3396 V| 30.147

LOP 227.27 VP 21,131 GAP 3,93 AZP 90,35 TAL 356.82 TAp 166,38 RCA 147,75 APO 254.6Z v2 23.631

Gp 7.19 ZAL 89.84 ZAp 144,99 ET$ 168,12 ZAE 170,24 ETE 57.05 ZAC 97.54 ETC 255.71 CLP 145.65

DLA 16,00 RAL 151,14 RAO 6567,3 VEL 11,433 pTH 1.98 VHp 4,393 DpA 2.46 RAP 195,29 ECC 1.1534

L-I TIME INJ LAX 1NJ LONG INJ RT ASE INJ AZMTH |NJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2570.04 -26,31 65,29 _.56 100,87 16 2 17 1970,0 -24,54 57,06

4170.38 -.92 170.33 1.59 61.?0 8 4? 26 35?0.4 -4.69 163.68

2279.04 -27.34 43.64 5.52 102.57 17 27 40 1679.0 -25.34 35.42

3956,62 ,01 152,63 1,07 60.11 9 55 59 3336,6 -3,97 146.10

2003,75 -30,03 21,92 4,51 107,15 18 51 4 1403.8 -27,39 13.73

3784.67 2.36 139.63 359.80 55.89 10 41 57 3184.7 -2.13 133.43

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.6227 BAU .5973 SGT 3348,9 S_ 808.8 SG3 1312.9 ST 704.2 8R 126.1 SS 442.5

RC3 1.2631FAU .26100 RRT .9270 RRF -.9873 RTF -.9412 CRT -.140! CRS .2987 CST .8834

FC-24.2364 8SP 11956 SGB 3445.2 R23 -.2877 R13 -.9470 LSA 812.0 MSA 215.3 SSA 43.1

8C3 4.7922 FSP 4351 861 3432.4 $62 296.0 THA 12.72 ELI 704.4 EL2 124.8 ALF 178.52

LAUNCH DATE NOV 20 1964 FLIGHT TIME 238.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CONIC DISTANCE 547.880 EARTH TO MARS

RL 147,79 LAL ,00 LO(. 57,71 VL 33,174 GAL -,54 AZL 89,80 HCA 170,56 SMA 190,83 ECC ,22570 |NC ,2023 V1 30.147

RP 232.32 LAP .03 LOP 228.27 vP 21.143 GAP 3.55 AZP 90.20 TAL 357.08 TAp 167.64 RCA 147.76 APO 233.89 V2 23.670

RC 217.275 GL 2.20 GP 8.12 ZAL 89.27 ZAP 143.68 ETS 167.30 ZAE 169.97 ETE 66.05 ZAC 98.41ETC 255.68 CLp 144.48

PLAN(TOCENTRIC CONIC

CS 9.179 VHL 3.030 DLA 14.58 RAL 149.97 RAO 6567.3 VEL 11.427 PTH 1.98 VHP 4.307 DpA 3.37 RAP 195.52 ECC 1.1511

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 27 $2 2516.08 -25.56 61.51 3.87 102.62 16 9 48 1916.1 -23.57 53.41

90.00 ? 20 10 4218.28 .63 173.00 .01 61.69 8 30 28 3618.3 -3.16 166.37

100.00 16 57 2 2228.52 -26.54 40.10 3.41 104.28 17 34 10 1828,5 -24.32 32.01

100.00 8 33 41 3981.07 1.51 155.07 359.52 60.14 9 40 2 5381.1 -2.47 148.53

110.00 18 22 46 1960.25 -29.12 18.87 2.54 108.75 18 55 26 1360.3 -26.28 10.63

110.00 9 24 28 3822.11 3.79 141.59 358.09 56.00 10 28 8 3222.1 -.70 135.38

OIFFERENTIAL CORRECTIONS HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2703 TRA -.8574 TC3 4.6047 8AU .5941 SGT 3294,4 ST_R 938.2 863 1365.6 ST 721.7 6R 103.3 SS 474.5

ROE -.0379 RRA -.1181RC3 /.4961FAU .27025 RRT .931G RRF -.9823 RTF -.9400 CRT .0056 CRS .2563 CST .9480

FOE -.5484 FRA 1.6860 FC-25.4892 BSP 11947 868 3425.4 R23 -.2961 R13 -.9480 LSA 854.3 MSA 155.5 8SA 52.2

80E .2729 8RA .8655 BC3 4.8416 FSP 4559 SG1 3409.5 SG2 329.5 THA 15.00 EL1 721.7 EL2 103.3 ALF .05

LAUNCH GATE NOV 20 1964 FLIGHT TIME 240,60 ARRIVAL GATE JUL 18 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00 LOL $7.71 VL

RP 231.95 LAP .OO LOP 229.28 yp

RC 219.293 GL .03 GP 9.27 ZAL

PLANETOCENTRIC CONIC

C3 9.058 VHL 3.010

LNCH AZMTH LNCH TIME

90.00 15 38 5?

90.00 8 58 46

100,00 17 6 52

100.00 8 13 32

110.00 18 29 55

lt0.00 9 6 58

01FF[RENTIAL CORRECTION8

TOE .3192 TRA -.8050 TC3 4.6302 8AU .6035

ROE -.0099 RRA -.1217 RC3 1.7937 FAU .28090

FOE -.6299 FRA 1.5560 FC-26.8486 BSP 11444

80E ,3194 BRA .8141 8C3 4.9841FSP 4671

DISTANCE 551.630 EARTH TO MARS

33.155 GAL -.49 AZL 90.00 HCA 171.57 SMA 190.48 ECC .22428 INC .0232 vt 30.147

21.157 GAP 3.17 AZP 90.00 TAL 357.53 TAp 166.90 RCA 147.76 APO 233.20 ¥2 23.709

88.72 Zkp 142.27 ET$ 166.5/ ZAE 169.27 ETE ?4.95 ZAC 99.48 ETC 255.54 CLP 145.26

DLA 12.74 RAL 148.68 RAO 6567.3 VEL 11.421 PTH 1.98 VHP 4.227 DPA 4.50 RAP 195.81 ECC 1.1491

L-I TIME INJ LAT IHJ LONG 1NJ RT ABE INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2449.38 -24.49 56.92 1.58 104.68 16 19 48 1849.4 -22.23 48.98

4279.84 2.61 176.44 358.34 61.79 8 10 6 3679.8 -1.18 169.81

2165.84 -25.42 35.78 1.29 106.28 17 42 58 1565.8 -22.94 27.88

4038.61 5.48 158.23 357.87 60.29 9 20 51 3438.6 -.52 151,71

1905.94 -27.87 15.13 .38 110.64 19 I 41 1305.9 -24.81 7.30

3871.28 5,66 144,17 356,50 56.23 10 11 29 3271,3 1,18 137,95

MID-COUR&E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3266.8 8GR 1105.7 SG3 1424.5 ST 773.6 SR 80.5 SS 577.8

RRT .9368 RRF -.9955 RTF -,9419 CRT .3995 CRS .4560 CST .9795

SG8 3448.9 R23 -.2905 R13 -.9525 LSA 961.7 MSA 99.3 SSA 65.3

SG1 3429.1 SG2 368.4 THA 17.80 EL1 774.3 EL2 73.8 ALF 2.40

LAUNCH DATE NOV 20 1964 PLIGHT TIME 242.00 ARRIVAL DATE JUL 20 1963

HELIOCENTRIC CONIC

RL 147.79 LAL .00 LOL 57.71 VL

RP 231.57 LAP -.03 LOP 23_.29 VP

RC 2_1.Z17 GL -2.76 GP 10.73 ZAL

PLAN(TOCENTRIC CONIC

C3 8.975 VHL 2.996

LNCH AZMTH LNCH T|ME

90.00 15 53 33

90.00 6 32 33

100.00 17 19 59

100.00 7 48 47

110.00 18 39 49

110.00 8 45 27

DIFFERENTIAL CCRRECT]ON8

TOE .3604 TRA -.7723 TC3 4.5761 BAU .6070

ROE .0302 RRA -.1265 RC3 2.1364 FAU .28873

FOE -.9838 FRA 1.4199 FC-27.9477 B9P 11678

BOE .3617 8RA .7826 BC3 5.0587 FSP 4869

DISTANCE 555.391 EARTH TO MARS

33.137 GAL -.44 AZI. 90.25 HCA 172.58 SI4A 190.16 ECC .22293 INC .2451 vt 30.147

21.173 GAP 2.80 AZP 89.75 TAI. 357,57 TAp 170.15 RCA 147.77 APO 232.55 V2 23.748

88.21 ZAP 140.74 ET8 165.09 ZAE 168.04 ETE 83.01ZAC 100.85 ETC 255.58 CLP 142.01

OLA 10.29 RAL 147.22 RAG 6567.3 VEL 11.418 PTH 1.98 VHp 4.156 DPA 5.93 RAP 196.19 ECC 1.1477

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2565.66 -22,93 5t.29 359.25 107.09 16 32 58 1765.7 -20.37 43.55

4360.02 5.18 180.93 356.59 62.12 7 45 13 3760.0 1.41 174.28

2088.8? -23.81 30.47 358.94 108.63 17 54 46 1486.9 -21.04 22.7?

4114.06 5.99 162.40 356.15 60.86 9 57 21 3514.1 2.04 155.84

1837.05 -26.13 10.53 357.97 112.86 19 10 27 1237.1 -22.81 2.95

3936.64 8.12 147.63 354.65 56.68 9 51 3 3336.6 5.68 141.36

M|D-COUR8E EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

S4;T 3201.0 SGR 1318.5 SG3 1475.3 ST 827.5 SR 101.3 SS 759.9

RRT .9377 RRF -._875 RTF -.9395 CRT .9084 CRS .8818 CST .9772

SGI| 3461.1 R23 -.2891 R13 -.9547 LSA 1120.8 MSA 120.2 8SA 41.9

_1 3434.0 SG2 426.4 THA 21.44 ELI 832.6 EL2 42.1 ALF 6.36
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. 1. 19641

LAt_ACH DATE NOV ;DO 1964 FLIGHT TIRE 244.00 ARR[VAL DATE JUL 22 1965

HELIOCENTRIC CQMIC

RL 147.79 LAL .00

RP 231.20 LAP -.06

RC 223.261 GL -6.44

FLAN(T_EMTRIC COI_IC

C3 6.964 VHL 2.994

LNCN AZMTH LMCH TIME

90.00 16 12 54

90.00 5 59 35

100.00 17 17 34

100.00 7 17 35

110.00 16 53 26

110.OO 8 16 13

DIFFERENTIAL CORRECTIONS

TOE .4209 TRA -.7385

ROE .0943 RRA -.1297

F0(-1.4761 FRA 1.2411

BO£ .4314 BRA .7498

01STANCE 55g.165 EARTH TO MARS

LOL 57.71 VL 33.120 GAL -.40 AZL 90.58 HCA 173.59 SMA 18g.86 ECC .22166 INC .5790 Vl 30.147

LOP 231.30 VP 21.191 GAP 2.44 AZP 89.42 TAL 357.80 TAp 171.38 RCA 147.77 APO 231.94 V2 23.788

GP 12.63 ZAL 87.73 ZAp 139.03 ETS 163.53 ZA[ 166.1g ETE 89.71 ZAC 102.64 ETC 255.49 CLP 140.70

OLA

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH IHJ TIME

2258.54 -20.61 44.28 356.65 109.86 16 50 32

4466.69 8.54 186.97 354.82 62.90 7 14 2

1985.42 -21.44 23.86 356.32 111.34 18 10 40

4215.03 9.32 168.05 354.40 61.47 B 27 50

1748.00 -23.65 4.60 355.26 115.43 19 22 34

4025.23 11.40 152.40 353.16 57.55 9 25 18

MID-COURSE EXECUTION ACCURACY

TC3 4.4477 8AU .6178 SGT 3125.5 SGR 1590.6 SG3 1516.5

RC3 2.6059 FAU .29688 RRT .9368 RRF -.9987 RTF -.9365

FC-26.6524 BSIP 11797 S_ $507.0 R23 -.2799 R13 -.9586

BC3 5.1549 FSP 5010 SGI 3471.0 SG2 501.1 THA 26.07

6.98 qAL 145.51 RAD 6567.3 V(L 11.417 PTH 1.98 VHP 4.099 DpA 7.78 RAP 196.72 ECC 1.1475

PO CST TIM INJ 2 LAT INJ Z LONG

1658.5 -17.72 36.80

3866.7 4.84 180.25

1365.4 -18.35 16.43

3615.0 5.44 161.41

1148.0 -20.03 357.53

3423.2 7.D3 146.02

ORBIT OETERNINATION ACCURACY

ST 915.2 SR 201.2 Is 1048.1

CRT .9649 CRS .9882 CST .9684

LSA 1395.1MSA 173.4 SSA 20.8

EL1 936.4 (L2 34.1ALF 12.24

LAUNCH DATE NOV 20 1964 FLIGHT TIME 246. O0 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CCNIC DISTANCE 562.951 EARTH TO MARS

RL 147.79 LAL .00 L04. 57.71 VL 33.104 GAb -.36 AZL 91.04 HCA 174.60 StAA 189.57 ECC .22045 INC 1.0389 Vl 30.147

RP 230.82 LAp -.10 LOP 232.32 VP 21.210 GAP 2.08 AZP 88.97 TAL 338.01 TAP 172.61 RCA 147.78 APO 231.36 V2 23.827

RC 225.247 GL -11.47 GP 15.20 ZAL 67.30 ZAP 137o03 ETS 161.51 ZAE 163.52 ETE 94.81 ZAC 105.07 ETC 255.34 CLP 139.32

PLAtA_TO¢ENTRIC COI41C

C3 9.101 VHL S.017 DLA 2.38 RAL 143.42 RAO 6367.3 VEL 11.423 PTH 1.99 VHP 4.062 OpA 10.27 RAP 197.48 ECC 1.1496

LNCH AZ14TH LNCH TIM( b-I TIRE INJ LAT INJ L(_IG INJ RT ASC INJ AZMTH INJ TIN( F_ CST TIM INJ 2 LAT INJ Z LONG

90.00 16 19 16 2117.22 -17.09 35.41 353.80 112.92 17 14 33 1517.2 -13.84 28.24

90.00 5 16 30 4613.84 12.98 195.50 353.16 64.61 6 33 24 4013.8 9.d5 188.59

100.00 18 1 43 1651.27 -17.89 15.49 353.43 114.36 16 32 34 1251.3 -14.45 8.38

100.00 6 66 44 4355.01 15.76 176.07 352.77 63.20 7 49 19 3755.0 10.05 169.25

110.00 19 $Z 30 1629.72 -20.00 337.38 352.33 118.31 19 39 40 1029.7 -16.06 150.65

110.00 7 42 26 4149.33 15.83 159.29 351.59 59.30 8 51 35 3549.3 11.64 152.69

DIFFERENTZAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5087 TRA -.6985 TC3 4.2423 BAU .8433 SGT $041.0 _ 1959.6 SG3 1540.0 ST t047.8 SR 399.7 96 1467.2

ROE .2047 RRA -.1272 RC3 3.1562 FAU .30039 RRT .9353 RRF -.9993 RTF -.9335 CRT .9766 CRS .9987 CST .9666

FOE-2.1637 FRA .9896 FC-28.5757 BSP 12305 SGB 3617.1 R23 -.2586 R13 -.9653 LSA 1633.5 NSA 220.1 SSA 10.6

BOE .5461 BRA .7100 BC3 5.2876 FSP 5137 1411 3568.6 SG2 590.4 THA 32.05 EL1 1118.6 EL2 80.6 ALF 20.54

LA_RACM DATE NOV 20 1964 FLIGHT TIME 246.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 230.45 LAp -.13

RC 227.193 GL -16.60

PLANETOCENTRIC CONIC

C3 9.578 VHL S.095

LNCH AZMTH LMCH TIME

90.00 17 17 25

90.00 4 16 34

100.00 18 36 47

100.O0 5 39 53

110.00 19 40 29

110.O0 6 52 40

DIFFERENTIAL CORRECTIONS

TOE .6382 TRA -.6560

ROE .4109 RRA -.1104

FOE-3.1326 FRA .6342

BOE .7590 BRA .6652

L04. 57.71 VL

LOP 233.33 VP

GP 18.65 ZAL

TC3 S.8559 BAU .8909

RC3 S.7745 FAU .29718

FC-26.8815 BSP 13302

8C3 5.3958 FSP 5225

DISTANCE 566.749 EARTH TO MARS

33.089 GAL -.32 AZL 91.71 HCA 175.62 SRA 189.29 ECC .21931 INC 1.7116 Vl 30.147

21.231 GAP 1.73 AZP 88.30 TAL 358.21 TAP 173.83 RCA 147.78 Also 230.81 V2 23.667

86.96 ZAp 134.54 ET$ 158.82 ZAIE 159.68 ETE 98.32 ZAC 108.51 ETC 255.07 CLP 137.83

DLA -4.22 RAL 140.69 RAD 6567.3 VEL 11.444 PTH 1.99 VHP 4.086 GPA lS.76 RAP 198.65 ECC 1.1576

L-| TIME IMJ LAT INJ LONG INJ 97 A$C IHJ AZMTH INJ T1N( PO CST TIM INJ 2 LAI IMJ_ LONG

1922.32 -|1.57 23.76 350.90 116.02 17 49 28 1322.S -7.96 16.93

4826.66 18.83 208.55 352.08 68.45 5 37 2 4228.7 15.74 201.24

1666.31 -12.37 4.53 550.49 117.43 19 4 33 1066.3 -6.60 357.77

4559.90 19.65 188.43 351.72 67.01 6 55 53 3959.9 16.37 181.17

1466.81 -14.48 346.17 349.27 121.31 20 4 56 866.9 -10.23 341.65

4332.10 21.65 170.04 350.63 63.03 8 4 52 1732.1 18.06 162.96

HID-CO_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2928.3 SGR 2463.5 SG3 1524.8 ST 1238.8 SR 766.3 SS 2048.9

RRT .9314 RRF -.9998 RTF -.9282 CRT .9756 CRS .9996 CST .9713

SG8 3828.1 R23 -.2254 RI3 -.9739 LSA 2500.9 MSA 255.5 SSA 5.8

SGI 3763.8 $62 698.4 THA 39.74 EL1 1449.5 EL2 143.7 ALF 31.46

LAUNCH DATE NOV 20 1964 FLIGHT TIM( 250.00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00 LOL 57.71 VL 33.074 GAL

RP 230.03 LAP -.16 LOP 214.36 VP 21.254 GAP 1.38 AZP 87.21_TAL 358.40 TAP

RC 229.120 GL -29.07 GP 24.14 ZAL 86.80 ZAp 131.07 (TS 155.18 ZAE 153.97 ETE

PLANETOCENTRIC CONIC

C3 10.978 VHL 3.313 DLA -13.99 RAL 138.82 RAO 6567.4 VEL 11.505 PTH 2.00 VHP

OZSTANCE 570.558 EARTH TO MARS

-._9 AZL 92.79 HCA 176.64 SNA 189.04 ECC .21824 INC 2.7873 vl 30.147

175.04 RCA 147.78 APO 230.29 V2 23.907

100.39 ZAC 113.71ETC 254.53 CLP 136.15

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 16 20 23 1630.94 -2.46 7.21 348.92 116.22

go.o0 2 42 42 5174.85 25.77 231,49 352.94 77.85

1OO.00 19 34 20 1392.38 °3.39 349,18 348,40 119,72

100.00 4 11 27 4888.64 26.81 210.18 352.68 76.26

110.OO 20 25 58 1230.63 -5.79 335.40 342.91 123.75

110.OO 5 36 18 4623.15 29.52 189.14 351.80 71.93

01FFERENTIAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .8813 TRA -.5805 TC3 3.2803 BAU .8058 SGT 2849.1 $GR 3288.2 SG3 1475.2

ROE .8767 RRA -.0201 RC3 4.4030 FAU .28812 RRT .9275 RRF -.9996 RTF -.9231

FOE-4.6562 FRA -.0509 FC-22.7213 BSP 14260 SGB 4150.9 R23 -.1734 R13 -.9847

BDE 1.2431 BRA .5808 BC3 5.4906 FSP 4750 SGI 4273.0 SG2 819.5 THA 49.41

4.159 DpA 18.98 RAP 200.54 ECC 1.1807

1NJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

18 47 34 1030.9 1.34 .58

4 8 57 4574.8 23.84 223.36

19 57 32 792.4 ,59 342.63

5 32 55 4288.6 24.65 202.04

20 46 29 630.6 -1.31 329.17

6 53 21 4023.2 26.77 181,05

ORBIT DETERMINATION ACCURACY

ST 1556.6 SR 1518.6 S$ 28g8.1

CRT .g812 CR$ .9999 CST .g792

LSA 3612.1NSA 283.6 SSA 3.1

ELI 2164.4 EL2 210.8 ALF 44.28
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JPLTM 33-I00 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH 0ATE NOV 20 1964 FLIGHT TIM_ 252.00 ARRIVAL OATE JUL 30 1965

HELIC_ENTRIC CONIC

RL |47.79 LAL .OO 57,71 VL

MP Z29.ir LAP -.ZO

RC 231.027 GL -44.72

PLAN[TOCENTMIC CONIC

C3 13.594 VHL 3.949

LNCN A2NTN LNCH TIM(

88.41 21 34 $4

9S.39 22 34 48

t00.00 22 10 13

$00.00 0 43 48

110.00 22 7 17

110.00 3 5 11

DIFFERENTIAL CORRECTIONS

TOE 1.3000 TRA -.4882 TC3 2.1763 BAU 1.0033

ROE 1.9771 RflA .2165 MC3 4.2923 FAU .24470

F0(-8.$330 FDA -.9527 FC-13.5854 BSP 17281

DOE 2.3682 NA .5341 BC3 4.8125 F_P 4029

DISTAMCE 574.576 EARTH TO MARS

LOL 33.061 GAL -.25 AZL 94.82 HCA 177.66 SMA 188.79 ECC .21722 INC 4.8206 Vt 30.14?

LOP 235.58 VP 21.276 G4P 1.04 AZP 85.|8 TAL 558.58 TAp 176.25 RC4 147.78 4PO 229.80 V2 23.948

GP 35.21 ZAL 87.04 ZAP 125.50 ET3 150.45 ZAE 144.87 ETE 101.52 ZAC 122.04 (TC 255.28 CLP 133.95

0L4 -28.52 RAL 130.58JRAD 6567.6 VEL 11.704 PTH 2.06 VHP 4.503 DpA 27.35 RAp 203.90 ECC 1.2566

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

832.18 21.13 527.78 355.24 109.82 21 50 6 552.2 23.61 319.97

737.03 21.14 513.50 355.24 109.61 22 47 5 137.0 23.$2 305.69

618.44 15.49 316.83 352.75 115.89 22 23 49 216.4 18.85 309.65

5816.04 27.00 265.16 357.14 103.33 2 19 22 5016.0 28.57 254.71

825,62 9.58 314,12 549,34 122.97 22 21 3 225.6 13,86 307,63

5179.83 33.89 231.37 358.47 96.18 4 31 50 4579.6 34.17 222.16

M|D-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 2876.2 $GR 4455.2 383 1226.6 ST 1902.4 SR 2872.4 SS 3580.8

RRT .9183 RRF -.9998 RTF -.9117 CRT .9864 CRS 1.0000 CST .9850

SG8 5197.2 823 -.1195 R13 -.9928 LSA 4960.1MSA 298.9 SSA 1.8

SG1 5114.T SG2 922.7 THA 60.04 ELI 5435.4 EL2 261.3 ALF 56.62

LAUNCH DATE NOV 20 1964 FLIGHT TIME 254.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CCN|C

RL 147.79 LAL .00

NIP 229.28 LAP -.23

fie 232.911 GL -87.24

PLAN(TOCENI_IC CCNIC

C3 38.803 VHL 8.229

LNCH AZMTH L_H TIN(

48.47 17 8 41

131.53 1 23 59

48.47 17 8 41

IS1.53 I 23 39

48.47 17 6 41

131o53 I 23 39

DIFFERENTIAL CORRECTIONS

TOE 2.1951 TRA -.3540 TC3 .7453 BAU 1.4080

5.3474 RRA 1.1133 8C3 Z.8QSO FAU .14063

FDE-8.4831FNA-t.5_2 FC3-3.1379 8_P 24478

DOE 5.7804 RDA 1.1823 BC3 2.7103 FSP 2369

DISTANCE 578.194 EARTH TO MARS

LQL 57.71 VL 33.048 GAL -.22 AZL 100.01 HCA 178.68 _4A 188.56 ECC .21626 18C10.0128 Vt 30.147

LOP 236.41 VP 21.304 GAP .70 AZP 79.99 TAL 558.76 TAp 177.45 RCA 147.79 APO 229.54 V2 23.988

GP 48.04 ZAL 87.95 ZAP 115.13 ET8 146.46 ZA( 129.63 ET( 103.90 ZAC 135.53 ETC 249.74 CLP 129.44

DLA -48.77 RAL 117.71 RAO 8568.3 V[L 12.656 PTH 2.30 VHp 5.879 DpA 41.46 RAp 210.35 ECC 1.6386

L-| TIM( |NJ LAT [NJ L_NG INJ fiT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1804.47 24.80 39.86 3.81 133.45 17 36 45 1204.5 30.15 33.56

5598.94 24.62 260.34 3.82 153.44 2 57 16 4996.9 30.16 254.05

1804.47 24.80 39.86 3.81 133.45 17 38 45 |204.5 30.15 33.56

5598.94 24.82 260.34 3.82 153.44 2 57 18 4996.g 50.16 254.05

1804.47 24.80 39.88 3.81 133.45 17 56 45 1204.5 30.15 33.56

5598.94 24.82 260.34 3.82 133.44 2 57 18 4996,9 50.16 254,05

M|O-COUR$E EXECUTION ACCURACY ORBIT D(T(RM|NATION ACCURACY

SGT 2t70.7 SGR 6094.7 SG3 641.9 ST 2024.1 SR 4941.5 SS 3038.5

RRT .8831 RRF -,9994 RTF -.8679 CRT .9866 CRS .9999 CST .9845

SG8 6503.9 823 -.0644 813 -.9984 LSA 6135.6 MSA 320.2 SSA 1.6

SGt 6424.9 _2 1010.8 THA 71.31 ELI 5551.2 EL2 305.8 ALF 67.92

LAUMCH DA_E NOV 28 1994 FLIGHT TIIC 262.00 ARRIVAL OAT( AUG 9 1965

HELIOCEMTRIC CONIC

flL 14?.79 LAL .00 LOt. 57.71 VL

MP 227.T3 LAP -.SG LOP 240.58 VP

MC Z40.Z48 GL 57.88 GP -50.65 ZAL

• LAN(10CEN181C CONIC

CS 24.089 VNL 4.906

LNCH A_TH LMCH TIME

22.00 11 10 28

22.00 3 44 2

28.48 D 41 33

151.54 18 44 28

26.48 8 41 33

131.54 18 44 28

DIFFERENTIAL CGRRECTIQN9

.2377 TRA -.5512 TC3 .8964 BAU .9937

JK_ 1.8084 NNA 1.1033 8C3-2.9551 FAU .33661

FOE 8.8714 FNA 4.3277 FC-12.1075 BSP 16156

DOE 1.S239 BRA 1.2354 BC3 3.0891 FSP 5215

DISTANCE 593.717 EARTH TO MARS

33.003 GAL -.14 AZL 82.77 HCA 182.87 SMA 187.78 ECC .21296 IHC 7.2295 Vl 30.147

21.420 GAP -.56 A_P 97.22 TAL 559.19 TAp 182.07 RCA 147.79 APO 227.77 V2 24.152

8S.87 ZAp 121.11 ETS 199.37 ZAE 147.10 ETE 259.16 ZAC 59.51 ETC 253.68 CLP 126.91

DLA 65.19 RAL 184.81 RAO 6568.0 V(L 12.080 PTH 2.16 VHP 5.960 DPA -29.40 RAp 173.26 ECC 1.3961

L-! TIME INJ LAT INJ LONG IflJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

4225.82 -53.19 223.13 107.91 55.59 12 20 54 5825.8 -59.59 214.85

4894.41 -24.54 239.82 44.72 21.25 7 2 17 4094.4 -51.95 236.83

4440.34 -37.44 225.75 74.09 51.90 9 55 35 3840.5 -44.10 220.29

2721._ -37.44 81.78 74.08 31.90 19 29 48 2122.0 -44.09 76.32

4440.34 -37.44 225.73 74.09 31.90 g 55 35 3840.3 -44.10 220.29

2721.99 -37.44 8|.78 74.08 31.90 19 29 48 2122.0 -44.09 76.32

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1790.1 $GR 4622.5 SG3 1609.3 ST 538.1 SR 2094.0 SS 2940.7

RRT -.8148 _ ._97 RTF -.8028 CRT .0844 CRS -.9998 CST -.1059

_fB 4957.0 823 -.0870 R13 .9961 LSA 3610.3 MSA 536.7 SSA 1.9

_1 4857.5 SG2 988.1 THA 108.29 ELI 2094.5 EL2 536.1 ALF 88.67

LAt_ DATE 140V 20 1964 FLIGHT TIME 264.00 ARRIVAL DATE AUG 11 1965

HELIOCENTRIC CGNIC

mL 147.78 LAL .00

RP 227.$4 LAP -.39

MC 242.030 (4. 50.98

PLANETOCENTSIC CONIC

C3 18.330 _ 4.281

LNCH AZNTH INCH TIN(

34.37 8 14 23

145.83 17 4D 56

34.37 8 14 23

145.83 17 48 38

$4.97 8 14 23

145.93 IT 48 56

D|FFEN(NT|AL C4:mlIECT|ONS

lrD( .0870 TItA -.5481

liD( 1.3358 IHtA .7954

FOE 8.0598 FRA 4.5880

DO( 1.3989 MA .9660

DISTANCE $97.804 EARTH TO MAR3

LOL 57.71 VlL 32.994 GAL -.12 AZL 84.21HCA 183.92 SI4A 187.81 ECC .21226 INC 5.7889 VI 50.147

LOP 241.61 VP 21.432 GAP -.86 AZP 95.77 TAL 359.29 TAP 183.21RCA 147.79 APO 227.43 V2 24.193

GP -24.12 ZAL 86.28 ZAP 122.20 ETS 194.88 ZA( 151.88 ETE 230.78 ZAC 65.81 (TC 254.60 CLP 125.73

DLA 80.20 RAL 174.45 RAD 8_7.7 MEL 11.820 PTH 2.09 VHP 3.631 DPA -23.56 RAp 176.54 ECC 1.3017

L-| T|I_ INJ LAT INJ _ INJ RT ASC |NJ AZMTH INJ TIIA_ PO CST TIM INJ 2 LAT INJ 2 LONG

4351.00 -39.01 215.66 58.62 39.76 9 26 54 3751.0 -44.95 208.86

2680.83 -39.00 78.80 56.80 39.73 18 33 36 2080.6 -44.94 71.79

4351_00 -39.01 215.88 56.62 39.76 9 26 54 3751.0 -44.95 208.86

2680.83 -38.00 ?8.DO 56.R0 39.75 |8 33 36 2080.6 -44.94 71.7g

4351.00 -39.01 215.66 56.82 39.76 9 ZS 54 3751.0 -44.95 208.86

2880.83 -39.00 76.60 56.80 39.75 18 33 38 2080.6 -44.94 71.79

M|O-COUII81[ EXECUT|ON ACCURACY ORSIT DETERMINATION ACCURACY

TC3 1.0542 BAU .7788 SGT 1734.Z _ 3709.4 SG3 1954.4 ST 438.7 SR 1901.2 88 3580.7

RC3-2.9869 FAU .38518 RRT -.8017 RRF ._M)gT RTF -.7914 CRT -.0900 CRS -.9999 CST .0780

FC-18.18_t BgP 14064 SG8 4184.6 RZ3 -.1104 R|3 .9937 LSA 4054.3 NSA 457.9 $SA 2.3

Be3 3.1899 FSP 6635 SG1 4050.3 S4;Z 968.9 THA 111.45 ELI 1901.7 EL2 456.7 ALF 91.32
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 20 1964

HELIOCENTRIC CQNIC

mL 147o7S LAL .OO LOL 57.71 VL

RP 22S.93 LAP -.43 LOP 242.66 VP 21.485 GAp -1.16 AZP 94.93 TAL 359.37 TAp 184.33 RCA 147.79 Also 227.12

RC 243.792 &L 46.16 GP -lg.88 ZAL 85.84 ZAP 121.95 ETg 191.5g ZAE 154.01ET( 222.41 ZAC 69.85 (TC 255°06

PLAHETOC(NTRIC CONIC

C3 15.556 VHL 3.944 DLA 56.36 RAL 168.87 RAD 6567.6 V(L 11.702 pTH 2.06 VHP

LNCH AZHTH LHCH TIME L-I TIN( INJ LAT

39.00 8 4 tE 4289.76 -38.g8

141.00 17 14 33 2664.40 -38.97

39.OO 8 4 16 4289.76 -38.98

141.00 17 14 33 2664.40 -38.97

S9.OO 8 4 IG 4289.76 -38.98

141.00 17 14 33 2686.40 -38.97

DIFFERENTIAL C_RRECTIONS

TOE .0742 TRA -.5167 TC3 1.1210 BAU .6545

ROE 1.0547 RRA .3997 RC3-2.9394 FAU .42558

FOE 8.2938 FRA 4.5141 FC-23.6843 BSP 11944

BID( 1.0573 8RA .7909 BE3 3.1459 FSP 7341

FLIGHT T]H( 266.00 ARRIVAL DATE AUG 13 1965

DISTANCE 60|.504 EARTH TO MARS

32.985 GAL -.11AZL 85.05 HEA 184.97 SMA 187.46 [CC .21160 INC 4.9A88 Vl 3D.147

V2 24.255

CLp 124.24

3.449 OpA -19.59 RAp 178.20 (CC 1.2560

|NJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

207.94 46.31 45.45 9 15 46 3689.8 -44.33 200.39

76.77 46.30 45.44 |7 59 0 2066.4 -44.32 69.22

207.94 46.31 43.45 9 15 46 3689.8 -44.33 200.59

76.77 46.30 45.44 17 59 0 2066.4 -44.32 69.22

207.94 46.31 45.43 9 15 46 3689.8 -44.33 200.$9

76.77 46.30 45.44 17 59 O 2066.4 -44.32 69.22

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1621.3 SG4t 3191.9 SG3 2176.0 ST 421.4 SR 1604.4 SS 3?46.5

RRT -.7752RRF .9998 RTF -.7834 CRT -.0417 CRS -.9999 CST .0301

SG8 3580.2 R25 -.1325 R13 .9909 LSA 4075.6 MSA 421.5 SSA 2.9

SGI 3452.7 SGZ 946.9 THA 113.36 EL1 1604.5 EL2 421.0 ALF 90.67

FLIGHT TIN( 268.00 ARRIVAL DATE AUG 15 1965

DISTANCE 603.417 EARTH TO MARS

32.976 GAL -.10 AZL 85.60 HCA 186.02 Si4A 187.31 (CC .21099 INC 4.3990 vl 30.147

21.519 GAP -1.45 AZP 94.37 TAL 359.43 TAp 185.45 RCA 147.79 APO 226.83 v2 24.277

83.51 ZAP 121.05 (TS 189.18 ZAI[ 154.59 ETE 214.93 ZAC 72.57 ETC 255.33 CLP 122.63

LAUNCH DATE NOV 20 1954

HI[LIOCEMTRIC CONIC

RL 147.78 LAL .00 LOt. 57.71 VL

RP 226.56 LAp -.46 LOP 243.71VP

RC 245.534 GL 42.60 GP -16.94 ZAL

PLAN(TOCENTRIC CONIC

C3 13.959 VHL 3.736 DLA 53.41RAL 165.41 RAO 6567.5 VEL

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT |NJ L._NG

42.82 8 0 43 4243.91 -38.43 202.07

137.38 16 50 31 2683.99 -38.41 75.84

42.62 8 O 43 4243.91 -58.43 202.07

137.38 16 50 31 2965.99 -58.41 75.84

42.62 8 0 43 4245.91 -58.45 202.07

137.38 16 50 31 2895.99 -58.41 75.84

DIFFERENTIAL C_RM(CTIONS

TO( .1036 TRA -.4872 TC3 1.0294 BAU .5525

ROE .8845 RRA .4891 RC5-2.7759 FAU .44930

FOE 8.3144 FRA 4.52R5 FC-27.8851 6RP 10691

BOE .8707 8RA .6903 BE3 2.9604 FSP 8124

1|.834 PTH 2.04 VHp 5.328 OPA -16.71 RAp 179.05 [CC 1.2297

INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

59.33 49.54 8 11 27 3643.9 -43.$3 194.11

59.35 49.33 17 54 55 2064.0 -43.32 67.89

39.35 49.54 9 11 27 3643.9 -43.$3 194.11

59,35 49.53 17 54 55 2064.0 -43.32 67.89

$9,35 49.54 9 !! 27 5643.9 -43.33 194.11

59.55 49.55 17 54 55 2064.0 -43.32 67.89

ORBIT DET(RNINATION ACCUQACY

ST 408.9 SiR 1379.9 SS 3806.0

CRT .1195 CRS -.9999 CST -.1290

LSA 4048.7 MSA 405.7 SSA 3.6

EL1 1380.8 EL2 405.7 ALF 87.78

MID-COUR�IE EXECUTION ACCURACY

_T 1479.2 _R 2764.9 SG5 2357.3

RRT -_?2451Ut5 r .9995 RTF -.7144

SGB 3155.4 fl25 -.1506 R13 .9882

SGI 2990.5 SGZ 942.9 THA 115.68

LAUNCH DATE NOV 20 1964 FLIGHT TIM( 270.00

HELIOCENTRIC CONIC 01 STANCE 609.339

RL 147.79 LAL .DO LOt. 57.71VL 32.969 GAL -.08 AZL 85.99 HCA 187.08 SNA

RP 226.17 LAp -.49 LOP 244.77 VP 21.554 GAp -1.74 AZlP 93.98 TAL 359.48 TAp

RC 24?.256 GL 39.89 GP -14.79 ZAL 85.25 ZAp 119.80 (T$ 187.32 ZkE 154.24 ET(

PLANETOC(NTR|E CONIC

C3 12.952 VHL 3.596 DLA 51.11RAL 163.07 RAD 6567.3 V(L 11.590 pTH 2.03 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

45.49 8 0 4 4207.67 -37.74

134.51 16 32 27 2667.01 -37.73

45.49 8 O 4 4207.67 -37.74

154.51 16 32 27 2667.01 -37.73

45.49 8 O 4 4207.67 -37.74

134.51 1G 32 27 2667.01 -37.73

DIFFERENTIAL CORR(CTIONs

TOE .1483 TRA -.4619 TC3 .8982 BAU .4807

ROE .7275 RRA .4146 RC3-2.6312 FAU .47274

FOE 8.2138 FRA 4.5245 FC-31.6468 8SP 9589

BO( .7421BRA .$208 BC3 2.7803 FSP 8719

LAUNCH DATE MOV 20 1964

ARRIVAL DATE AUG 17 1965

EARTH TO MARS

187.18 ECC .21042 IRE 4.0121 vl 50.147

186.55 RCA 147.79 APO 226.56 V2 24.318

208.84 ZAC 74.52 ETC 255.50 ELF 120.93

3.237 DpA -14.51 RAp 179.44 ECC 1.2128

INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIN INJ 2 LAT INJ Z LONG

197.49 34.45 52.55 9 10 12 3607.? -42.$0 169.31

75.46 34.44 52.54 17 16 54 2067.0 -42.29 67.29

197.49 34.45 52.55 9 10 12 3607.7 -42.30 189.31

75.46 34.44 52.34 17 16 54 2067.0 -42.29 67.29

197.49 34.45 52.35 9 10 12 3607.7 -42.30 189.31

75.46 34.44 52.54 17 16 54 2067.0 -42.29 67.29

MID-COURSE EXECUTION ACCURACY ORBIT OETERI41NATION ACCURACY

SGT 1556.5 SGR 2456.2 SG3 2425.9 ST 422.3 SiR 1202.7 SS 3?89.4

RRT -.6552 RRF .9992 RTF -.6451 CRT .3110 CRS_I.0000 CST -.3190

SGB 2809.9 R25 -.1651Rl3 .9856 LSA 3978.0 MSA 400.2 SSA 4.3

SGI 2639.4 562 955.1 THA 113.12 EL1 1210.7 (L2 398.7 ALF 83.00

FLIGHT TIN( 272.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CONIC DISTANCE 613.271 EARTH TO MARS

RL 147.79 LAL .00 LOL 57.71VL 52.961 GAL -.08 AZL 86.29 HCA 188.14 SNA 187.05 ECC .20988 INC 3.7238 Vl 30.147

RP 225.78 LAp -.53 LOP 245.83 VP 21.590 GAP -2.02 AZP 95.69 TAL 559.51 TAp 187.65 RCA 147.79 APO 226.31 V2 24.360

RC 248.959 GL 37.77 GP -13.16 ZAL 85.06 ZAp !18.34 (T$ 185.89 ZAE 135.31ETE 203.51ZAC 75.96 [TC 255.63 CLp 119.17
PLAN(TOC(NTRIC CONIC

C3 12.220 VHL 3.496 DLA 49.27 RAL 161.38 RAD 6567.3 VEL 11.539 PTH 2.02 VHp

LNCH AZI4TH LNCH TIME L-I TIM( INJ LAY

47.83 8 0 50 4177.92 -37.08

132.17 16 18 15 2672.55 -37.05

47.83 8 0 50 4177.92 -37.06

132.17 16 18 15 26?2.55 -37.05

47.83 8 0 50 4177.92 -57.04_

132.17 16 18 15 2672.55 -57.05

DIFFERENTIAL CORRECTIONS

TOE .1851 TRA -.4443 TC3 .7158 BAU .4247

RDE .6328 RRA .3646 RC3-2.4993 FAu .49512

FOE 8.1393 FRA 4.5579 FC-35.0775 BSP .8485

80E .6586 8RA .5748 BC3 2.5998 FSP 9115

5.164 OpA -12.75 RAp 179.53 ECC 1.2011

IRJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

193.81 30.85 54.84 9 10 28 5577.9 -41.35 185.51

75.40 30.84 54.83 17 Z 48 2072.6 -41.35 67.10

195.81 30.85 54.84 9 10 28 3577.9 -41.35 185.51

75.40 50.84 54.85 17 2 48 2072.6 -41.35 67.10

193.81 30.85 54.84 9 10 28 3577.9 -41.35 185.51

75.40 30.84 54.85 17 Z 48 2072.6 -41.35 67.10

NID-CX)URSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 1239,6 _ 22H.8 SG5 2807.1 ST 450.0 SR 1074.0 SS 3771.S

RRT -.56491_4 r .9t)88 RTF -.3539 CRT .4520 CRS-1.0000 CST -.4580

SG8 2590.1 R25 -.1739 R13 .9837 LSA 392G.7 NSA 399.6 SSA 5.1

SGI 2385.4 _2 979.4 THA 111.59 EL1 1096.0 EL2 393.3 ALF 77.66
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCN DATE NOV 2,0 1964 FLIGHT TIM( 274.00 ARRIVAL DATE AUG 21 1965

HELIOCENTRIC CONIC DISTANCE 617.215 EARTH TO MARS

RL 147.79 LAL .00 LOL 57.71 VL 32.$55 GAL -.08 AZL 86.30 HCA 189.20 SMA 188.93 (CC .20939 IMC 3.5014 Vl 30.147

RP 225.38 LAP -.58 LOP 246.90 VP 21.627 GAp -2.30 AZp 93.48 TAL 359.53 TAp |88.73 RCA 147.79 APO Z28.08 v2 24.402

RC 230.648 GL 36.05 GP -11.88 ZAL 84.92 ZAp 116.73 ETS 184.75 ZA( 152.00 ETE 199.37 ZAC 77.0§ (TC 255.73 CLP 117.37

PLANETOC(NTRIC CONIC

C3 11.697 VHL 3.420 DL4 47.78 RAL 160.13 RAO 6567.4 V(L 12.336 PTH 2.02 VHp 3.203 SpA -11.28 RAp 179.43 ECC 2.2923

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

49.76 8 2 22 4182.78 -38.42 190.79 28.11 56.63 9 11 35 3532.8 -40.51 182.42

130.24 16 6 43 2679.29 -36,41 73.32 28.10 38.82 18 31 22 2079.3 -40o80 67.13

49.76 8 2 22 4182.78 -36.42 190.79 28.11 56.63 9 11 35 3332.8 -40.31 182.42

I80.24 16 6 43 2679.29 -56.41 75.52 26,10 58.62 16 31 22 2079.3 -40.50 67.13

49.76 8 2 22 4182.76 -36.42 190,79 28.11 56.63 9 11 35 3532.8 -40.51 182.42

130.24 18 6 43 2879.29 -36.41 75.32 28.10 36.62 18 51 22 2079.3 -40.30 67.15

DIFFERENTIAL C(]RRECTION8 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2398 TRA -.4007 TC3 .4821 6AU .3779 $GT 1128.0 SSR 2031.1SG3 2706.8 ST 501.1SR 964.1 SS 3706.6

ROE .3389 RflA .3188 RC3-2.3883 FAU .51421 RRT -.4160 RRF .9983 RTF -.4068 CRT .6264 CRS-I.QOO0 CST -.6301

FDE 7.9940 FflA 4.4744 FC-38.OG00 8SP 7628 SA",e8 2322.4 RZ3 -.1511 R13 .9889 LSA 3843.0 MSA 387.9 SSA 6.0

BOE .6062 BRA .5120 BC3 2.4169 FSP 9357 SGI 2101.0 S_2 989.5 THA 106.85 EL1 1022.2 EL2 368.4 ALF 69.13

LAUNCH DATE NOV 20 1964 FLIGHT TIM( 276.00 ARRIVAL DATE AUG 23 1965

HELIOCENTRIC CONIC OISTAN(;E 621.169 EARTH TO MARS

RL 147.79 LAL .00 LOL 57.71 VL 32.949 GAL -.08 AZL 88.68 HCA 190.27 SNA 166,83 ECC .20694 INC 3.3242 vl 30.147

RP 224.99 LAp -.39 LOP 247.97 VP 21.663 GAp -2.57 AZP 93.27 TAL 359.53 TAp 189.81 RCA 147.79 APO 225.68 V2 24.444

RC 252. 307 GL 34.65 GP -10.84 2AL 84.62 ZAp 1/5.04 ITS 183.82 ZAIE /50.43 ETE 196.04 ZAC 77.89 ETC 255.82 CLP 115.52

PLAN[TOCENTRIC CONIC

C3 11.296 VHL 3.361 DLA 46.53 RAL 139.17 RAD 6867.4 VEL 11.318 pTN 2.01 VHp 3.050 DpA -10.02 RAP 179.18 ECC 1.1839

LNCH AZMTH LNCM TIM( L-I TIN( INJ LAT INJ LONG INl RT AS(: INJ AZMTH INJ TIN( PO CST TIM |NJ 2 LAT ZNJ 2 LOA_G

51.40 8 4 17 4131.11 -35.84 188.26 2S.RG 58.07 9 13 8 3531.1 -39.76 179.84

128.60 13 57 9 2686.43 -33.83 75.75 25.96 58.06 16 41 55 2086.4 -39.73 67.33

51,40 8 4 17 4131.11 -38.84 188.26 23.96 58.07 9 |3 8 3331.1 -39.76 179.84

128.80 13 37 9 2666.43 -35.93 73.73 2§.96 58.06 16 41 55 2086.4 -39.73 67.33

51.40 8 4 17 4131.11 -33.84 188.26 25.98 58.07 9 13 8 3531,1 -39.76 179.84

126.60 15 57 9 2686.43 -33,83 73.73 25.88 38°06 16 41 5S 2086.4 -35.75 67.33

DIFFERENTIAL CORRECTIONS MID-COURSE (XI[CUTION ACCuRACy ORBIT DETERNINATIOI4 ACCURACY

TOE .2885 TRA -.3726 TC3 .1751 8AU .3364 V, eT 1033.1 _ 1872.4 $83 2789.3 ST 564.5 $R 884,7 SS 3669.9

ROE .5027 RflA .2099 RC3-2.2342 FAU .52918 RRT -.2124 RRF .9976 RTF -.2017 CRT .7239 C88-1.0000 CST -.7257

FOE 7.9143 FRA 4.5044 FC-40.5376 BSiP 6667 _ 2149.2 R23 -.1012 R13 .9925 LSA 3797.4 NSk 386.2 SSA 6.9

BDE .3796 8flA .4722 BC3 2.2411 FSP 8760 $¢ol 1881.2 _k_2 1018.8 THA $9.63 EL1 990.1 EL2 348,0 ALF 61.34

LAUNCH OATE NOV 20 1964 FLIGHT TIN( 278.00 ARRIVAL DATE AUG 23 1965

HELIOCENTRIC CONIC DISTANCE 623.132 EARTH TO MARS

RL 147.79 LAL .00 LOt. 37.71 VL 32.943 GAL -.08 AZL 66.62 HCA IS1.35 SMA 186.73 [CC .20852 INC 3.1799 V1 30.147

RP 224.60 LAP -,63 LOP 249.04 VP 21.703 GAp -2.63 AZP 93.12 TAL 359.52 TAp 190.87 RCA 147.79 ApO 223.6S V2 24.488

RC 233.931GL 33.47 GP -9.98 ZAL 84.76 ZAp 113.27 ETS 183.05 ZAE 148.70 ETE 193.36 ZAC 78.SS ETC 2Ss.8g CLP 113.64

PLANETOCENTR|C C(_NIC

C3 t0.978 VHL 3.313 0LA 4§.47 RAL 158.43 RAD 6387.4 VEL 11.505 pTH 2.00 VHp 3.004 DpA -8.9| RAp 178.62 ECC 1.1807

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC

52.80 8 6 30 4112.07 -35.32 186.06 24.26

127.20 13 49 3 2693.73 -35.31 76.04 24.25

52.80 8 6 30 4112.07 -35.32 186.06 24.26

127.20 15 49 3 2693.73 -35.31 76.04 24.25

32.80 8 6 30 4112.07 -35.32 186.06 24.26

127.20 18 49 3 2693.73 -35.31 76.04 24.25

DIFFERENTIAL CORRECTIONS

TOE .3354 TRA -.3394 TC3 -.1531BAU .3107

ROE .4626 RRA .2663 RC3-2.1117 FAU .54289

FOE 7.8870 FRA 4.5275 FC-42.8111 8SP 6112

8DE .5716 8RA .4316 8C3 2.1172 FSAP 10144

INJ AZt4TH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

59.26 9 15 2 3512.1 -39.09 177.63

59.24 16 33 37 2093.7 -39.09 67.60

59.26 9 15 2 3512.1 -39.09 177.63

59.24 16 33 57 2093.7 -39.09 67.60

59.26 9 15 2 3512.1 -39.09 177.63

55.24 16 33 57 2093.7 -39.09 67.60

ORBIT DETERMINATION ACCURACY

ST 632.1SR 825.3 SS 3652.2

CRT .7952 CRS-I.00DO CST -.7953

LSA 3778.2 MSA 379.7 SSA 7.8

EL1 989.1 EL2 319.8 ALF 54.37

MID-COURSE EXECUTION ACCURACY

SGT 1023.4 8r_q 1740.8 SG3 2885.7

RRT .0315 RRF .9987 RTF .0422

SGB 2019.4 823 .0057 R13 .9967

$81 1741.3 SG2 1022.7 THA 88.38

LAtJ_ICH DATE NOV 20 1964 FLIGHT TIME 260.00 ARRIVAL DATE AUG 27 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 224.21 LAP -.66

RC 233.378 GL 52.48

PLANETOCENTfllC CONIC

C3 10.720 VHL 5.274

LNCH AZNTH LNCH TIME

54.03 8 8 53

125.97 15 42 8

34.03 8 8 53

123.97 13 42 8

54.03 8 6 53

125.97 15 42 8

DIFFERENTIAL CORRECTIONS

TOE .3929 TRA -.3090

ROE .4261RRA .2483

FOE 7.7649 FRA 4.3642

BOE .5796 BRA .3964

DISTANCE 629.104 EARTH TO MARS

LOL 57.71 VL 52.938 GAL -.09 AZL 86.94 HCA 192.42 SMA 186.64 ECC .20814 INC 3.0595 vl 30.147

LOP 250.12 VP 21.743 GAP -3.09 AZP 92.99 TAt. 35g.50 TAP 191.92 RCA 147.79 APO 225.48 vZ 24.527

OP -9.26 ZAL 84.74 ZAP 111.44 ETS 182.41ZAE 146.83 ETE 191.16 ZAC 79.07 ETC 255.97 CLP 111.73

DLA 44.56 RAL 157.86 RAD 6567.4 VEL 11.494 pTH 2.00 VHP 2.964 Opk -7,91 RAp 178.37 [CC 1.1764

L-I TIME INJ LAT

4095.09 -34.85

2700.98 -34.84

4095.09 -34.8§

2700.98 -34.84

4095.09 -34.85

2700.98 -34.84

INJ LONG INJ RT ASC INJ AZNTH INJ TIME I_ CST TIM INJ 2 LAT INJ 2 LONG

184.18 22.89 60.25 9 17 8 3495.1 -38.50 175.72

76.37 22.88 60.24 16 27 9 2101.0 -38,49 67,91

184.18 22.89 60.25 9 17 8 3495.1 -38.50 175.72

76.3? 22.88 60.24 16 27 9 2101.0 -38.49 67.91

184.18 22.89 60.25 9 17 8 3495.1 -38.50 175.72

76.37 22.88 60.24 16 27 9 2101.0 -38.49 67.91

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1069.2 SGR 1635.2 $83 2977.6 ST 724.3 8R 768.7 SS 3592.3

RRT .2610 RRF .9956 RTF .2699 CRT .8465 CRS -.9999 CST -.8450

SG8 1953.8 823 .1529 R13 .9839 LSA 3724.8 MSA 381.9 SSA 8.7

SG1 1673.2 SG2 1008.7 THA 74.60 ELI 1015.0 EL2 292.0 ALF 47.01

TC3 -.4697 BAU .2970

RC3-2.0180 FAU .36012

FC-45.2330 BSP 5646

BC3 2.0719 FSP 10325
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE NOV 20 1964 FLIGHT TIHE 282.00 ARRIVAL DATE AUG 29 1965

HELIC_ENTRIC CONIC DISTANCE 633.087 EARTH TO MAR $

RL 147.79 LAL .OO LOL 57.71 VL 32.933 GAL -.09 AZL 87.04 HCA 193.50 SMA 186.55 ECC .20779 INC 2.9575 vl 30.147

RP 223.82 LAp -.69 LOP 231.20 VP 21.783 GAp -3.34 AZP 92.88 TAL 359.46 TAp 192.96 RCA 147.79 4po 225.32 V2 24.569

RC 257.180 GL 31.62 Qp -8.64 ZAL 84.76 ZAp 109.86 (TS 181.86 ZAE 144.67 ETE 189.37 ZAC 79.46 ETC 256.04 CLP 109.80

PLANETOCEHYR|C CONIC

C3 10.506 VHL 3.2410LA 43.76 RAL !57.43 RAD 6367.4 VEL 11.485 PTH 2.00 VHp 2.929 DpA -6.99 RAp 177.86 ECC 1.1729

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIN INJ 2 LAY |NJ 2 LONG

55.12 8 11 23 4079.77 -34,42 182.50 2|.77 61.10 9 19 23 3479.8 -37.97 174.02

124.88 13 36 9 2706.10 -34.41 76.72 21,76 61.09 16 21 17 2108.1 -37.96 68.25

55.12 6 11 23 4079.77 -34.42 182.30 21.77 61.10 9 19 23 3479.8 -37.97 174.02

124.88 15 38 9 2708.10 -34.41 78.72 21.76 61.09 16 21 17 2108.1 -37.96 68.25

35.12 8 11 23 4079.77 -34.42 182.50 21.77 81.10 9 19 23 3479.8 -37.97 174.02

124.86 15 36 9 2708.10 -34.41 78.72 21.76 61.09 16 21 17 2108.1 -37.96 68.25

OIFFERENTIAL C_RRECTIONS MIO-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .4479 TRA -.2748 TC3 -.8394 BAU .2948 SGT 1178.9 $GR 1334.9 Sre3 3046.8 ST 817.2 $R 722.4 $S 3534.9

ROE .3988 RRA .2321 RC3-1.9132 FAU .37242 RRT .4778 RRF .9943 RTF .4861 CRT .8829 CR$ -.9999 CST -.8801

FOE 7.6318 FRA 4.3782 FC-47.1688 BSlP 3507 $G_ 1933.4 R23 .2980 R13 .9492 LSA 3879.8 MSA 580.3 SSA 9.7

BDE .3982 6RA .3398 BC3 2.0992 FSP 10687 _1 |692.1SG2 939.4 THA 39.60 ELI 1058.9 EL2 261.6 ALF 41.02

FLIGHT TIME 284.00

OlSTkMCE 637.079

LOL 37.71 VL 32.929 GAL -.10 AZL 87.13 HCA 194.39 SMA 186.48 ECC .20747

LOP 232.28 vP 21.824 GAP -3.59 AZP 92,76 _&L 339.40 TAp 193.99 RCA 147.79

GP -8.11ZAL 84.81 ZAP 107.63 ETS 181.36 ZAE 142.84 ETE 187.87 ZAC 79.82

OLA 43.06 RAL 137.10 RAG 6567.4 VEL 11.477 PTH 1.99 VHP 2.899 OPA -6.14

L-1 TIM( |NJ LAT INJ LONG |NJ RT ASC |NJ AZIATH INJ TIME PO CST TIM

4065.78 -34.02 180.98 20.65 61.64 9 21 46 3463.8

2715.09 -34.01 77.09 20.84 61.82 16 16 11 2115.1

4085.76 -34.02 180.98 20.83 61.84 9 21 46 3465.8

2715.09 -34.01 77.09 20.84 61.82 16 16 11 2113.1

4065.76 -34.02 180.98 20.85 61.84 9 21 46 3465.8

2715.09 -34.01 77.09 20.84 61.82 16 16 11 2113.1

LAUt4CH DATE NOV 20 1964

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 223.44 LAp -.72

RC 258.783 GL 30,88

PLANET(_ENTRIC CONIC

C3 10.325 VHL 3.213

LNCH AZiATH LNCH TIM(

56.10 8 14 0

123.90 15 30 38

56.10 8 14 0

123.90 15 30 36

56.10 8 14 0

123.90 15 30 38

DIFFERENTIAL CORRECTZONS MID-COURSE EXECUTION ACCURACy

TOE .4978 TRA -.2338 TC3-1.2794 BAU .3083 SGT 1339.6 _ 1443.3 SG3 3106.0

ROE .3736 RRA .2179 RC3-1.8134 FAU .38189 RRT .6439 RRF .9923 RTF .6523

FOE 7.6162 FRA 4.5766 FC-48.7907 OSP 3609 S_ 1970.8 R23 .3619 R13 .9243

• 6DE .6236 BRA .3209 8C3 2.2193 FSP 10793 SGI |788.2 _',62 828.3 THA 48.37

ARRIVAL DATE AUG 51 1965

EARTH TO MARS

INC 2.8706 Vl 30.147

APO 225.17 V2 24.611

ETC 256.11CLP 107.84

RAp 177.30 ECC 1.1699

INJ 2 L4T INJ 2 LONG

-37.48 172.51

-37.47 68.61

-37.48 172.51

-37.47 68.61

-37.48 172.31

-37.47 68.61

ORBIT DETERHIHATION ACCURACY

ST 904.6 SR 689.3 SS 3311.1

CRT .9106 CR$ -.9996 CST -.9068

LSA 3671.9 MSA 371.3 $8A 10.6

ELI 1113.3 (L2 231.5 ALF 36.39

LAUNCH DAYE NOV 20 1964 FLIGHT TIME 286.00 ARRIVAL DATE SEP 2 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 223.03 LAp -.75

RC 260.326 _L 30.23

PLANET(_ENTRIC CONIC

C3 10.169 YHL 3.169

LNCH AZMTH LHCH TIME

36.99 8 16 44

123.01 15 28 21

56.99 8 16 44

123.01 15 26 21

56.99 8 18 44

123.01 15 26 21

DISTANCE 641.080 EARTH TO MARS

LOL 37.71 YL 32.923 GAL -.11 AZL 87.20 HCA lg5.67 3MA 186.41 ECC .20719 IHC 2.7952 vt 50.147

LOP 233.3? VP 21.865 GAP -3.84 AZF 92.69 TAL 359.33 TAp 195.01 RCA 147.79 APO 225.04 V2 24.635

GP -7.64 ZAL 84.89 ZAp 105.72 ETS 180.97 ZAE 140.75 EYE 186.63 ZAC 80.08 ETC 256.18 CLP 105.86

OLA 42.42 RAL 156.87 RAD 6567.4 V[L 11.470 FTH 1.99 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME

4052.84 -33.66 179,61 20.10 62.49 9 24 17

2721.91 -33.65 77.46 20.10 62.48 16 11 43

4052.84 -33.66 179.61 20.10 62.49 9 24 17

2721.91 -33.65 77.46 20.|0 62.48 16 11 43

4052.84 -33.66 179.61 20.10 62.49 9 24 17

2721.91 -33.63 77.46 20.10 62.48 16 11 43

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .SSO3 TRA -.2036 TC3-1.8847 BAU .3283 SGT 1342.0 _ 1374 .l $63 3176.3

ROE .3570 RRA .2094 RC3-1.7298 FAU .39335 RRT .7395 RRF .9908 RTF .7483

FOE 7.5513 FRA 4.6639 FC-30.3290 BSP 5968 SGB 2065.4 R23 .3837 R13 .9133

8DE .6560 BRA .2921 6C3 2.4145 FSP 11058 SG1 1928.5 962 739.6 THA 40.56

LAL_ICH DATE NOV 20 1964 FLIGHT TIM( 288.00

HELIOCENTRIC C-_IC OI$TANC( 643.091

RL 147.79 LAL .00 LOL 57.71 VL 32.921GAL -.13 AZL 87.27 M(A 196,76 SNA

RP 222.66 LAp -.79 LOP 254.46 VP 21.907 GAP -4.08 AZlP 92,81 TAt. 339.23 TAp

RC 261.869 GL 29.68 GP -7.22 ZAL 83.00 ZAp 103.75 ET8 180.60 ZAE 138.62 ETE

PLANETOCENTRIC CONIC

C3 10.035 VHL 3.'168 OLA 41.84 RAL 136.72 RAO 8367.4 VI[L 11.464 PTH 1.99 VHP

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT |MJ I_G INJ RT ASC INJ AZMTH INJ TIME

57.81 8 19 35 4040.74 -33.32 178.33 19.30 63.07 9 26 38

122.19 15 22 18 2728.69 -33.31 77.84 19.49 63.06 16 7 46

57.81 " 8 19 35 4040.74 -33.32 178.33 IR.30 63.07 9 26 36

122.19 13 22 I s 2728.89 -33.31 77.64 19.49 63.06 16 7 46

57.81 8 19 35 4040.74 -33.32 178.33 19.50 63.07 9 26 56

122.19 15 22 18 2728.69 -33.31 77.84 19.49 63.06 16 7 46

DIFFERENTIAL CORRECTIONS M|D-COQRSI[ EXECUTION ACCURACY

TOE .6075 TRA -.1668 TC3-2.1464 BAU .3624 SGT 1794,S SGR 1299.9 SG3 3219.2

ROE .3380 RRA .1999 RC3-1.6408 FAU .60126 RRT .8097 RflF .988t RTF .8192

FOE 7.3908 FRA 4.6868 FC-31.8737 8SP 6549 _ 2216.0 RZ3 .3774 R13 .9137

80E .6952 ERA .2603 BC3 2.7017 FSP 11184 SGI 2119.8 SG2 645.9 THA 33.97

2.872 DPA -5.34 RAp 176.69 ECC 1.1674

PO CST TIM INJ 2 LAT INJ 2 LONG

3452.8 -37.04 171.13

2121.9 -37.03 68.99

3432.8 -37.04 171.13

2121.9 -37.03 68.99

3452.8 -37.04 171.13

2121.9 -37.03 68.99

ORBIT OETERHINATION ACCURACy

ST 1000.4 $R 660.3 SS 3479.8

CRT .9274 CRS -.9996 CST -.9223

LSA 3661.4 HSA 373.2 SSA 11.6

ELI 1180.2 EL2 209.3 ALF 32.62

ARRIVAL DATE SEP 4 1965

EARTH TO MARS

186.35 ECC .20694 INC 2.7288 Vl 30.147

196.01 RCA 147.79 AlSO 224.92 V2 24.695

185.57 ZAC 80.30 ETC 256.26 CLP 103.87

2.850 DpA -4.59 RAp 178.03 ECC 1.1631

PO CST TIN INJ 2 LAT ]NJ 2 LONG

3440.7 -36.63 169.86

2128.7 -36.62 69.37

3440.7 -36.63 169.86

2128.7 -36.62 69.37

3440.7 -36.63 169.86

2126.7 -36.62 69.37

ORB|T DETERMINATION ACCURACy

ST 1106.3 SR 629.2 S8 3406.2

CRT .9413 CRS -.9996 CST -.g355

LSA 3616.9 HSA 374.0 6SA 12.6

EL1 1259.0 EL2 186.4 ALF 28.86
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV ZO 1964 FLIGHT TIN( 290.00 ARRIVAL DATE SEP 6 1985

HELIOCENTRIC CONIC DISTANCE 64g.111 EARTH TO MARS

RL 147.79 LAL .DO LOL 57.71 VL 32.918 GAL -.15 AZL 87.33 HCA |97.86 SNA 186.30 (CC .20671 1NC 2.6702 Vl 30.147

RP ZZ2.Z6 LAP -.82 LOP ZSS.SS Vp 21.949 GAp -4.31 AZP 92.5A TAL 359.15 TAp 197.01 RCA 147.79 APO 224.81 V2 24.737

RC Z68.$9Z ;L Z9.18 GF -8.84 ZAL 85.15 Zkp 101.78 ETS 180.29 ZAE 136.46 ETE 184.68 ZAC 80.47 ETC 256.33 CLP 101.66

PLANETOCENTmlC CONIC

C$ 9.916 VHL 3.149 DLA 41.3D RAL 156.64 RAD 6567.4 VEL 11.459 PTH 1.99.yHp 2.632 DpA -3.87 RAp 175.38 ECC 1.1632

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

58.58 6 22 35 40Z9.28 -32,99 177,15 19,01 63,60 9 29 44 3429.3 -36,24 168,67

121.4Z 15 18 41 2738.44 -32.96 78.24 19.01 63.58 16 4 16 2135.4 -36.23 69.77

56.58 8 2Z 35 4029.28 -32.99 177.15 19.01 63.60 9 29 44 3429.3 -36.24 168.67

121.42 15 18 41 278$.44 -32.98 78.24 19.01 63.56 16 4 16 2135.4 -36.23 69.77

56.58 8 22 35 402_.28 -32.99 177.15 19.01 63.60 9 29 44 3429.3 -36,24 168,67

121.42 15 18 41 2735.44 -32.98 78.24 19.01 63.56 16 4 16 2135.4 -36.23 69.77

DIFFERENTIAL CGRR(CTIONS MID-COURSE EX(CUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8618 TRA -.IE�T TC3-2.8175 BAU .4037 SGTZOGS.3 SGR 1235.1 SG3 3_60.0 ST 1208.5 SR 605.5 SS 3353.6

ROE .3233 RflA .1926 flC3-1.3566 FAU .GD7T8 RRT .8537 RRF .9851 RTF .8650 CRT .9516 CRS -.9995 CST -.9446

FOE 7.2704 FRA 4.7416 FC-5$.0GO7 B_P 7270 S_ 2408.4 R23 .3545 R13 .9203 LSA 3596.2 MSA 374.8 SSA 13.5

SO( .7384 BRA .2324 BC3 3.0454 FSP 11373 SG1 2338.4 SG2 568.0 THA 26.91 ELI 1341.3 ELI 187.3 ALF 25.93

LAUNCH DATE NOV 20 1964 FLIGHT TINS 292.00 ARRIVAL DATE SEP 8 1965

HELIOCENTRIC CCNIC

RL 147.79 LAL .DO

RP 221.89 LAp -.85

RC 284.895 GL 26.69

PLAN_TOCEMTRIC CONIC

C3 9.812 VNL 3.132

LNCH AZMTH LNCH TIM(

59.30 8 25 41

120.70 13 13 28

59.30 8 25 41

120.70 15 15 28

59.30 8 25 41

120.70 18 13 28

DIFFER(MTIAL CORRECTIOiS

TOE .7082 TRA -.0814

ROE .3139 RflA .1870

FOE 7.2393 FRA 4.6032

8OE .7747 6RA .2081

DISTANCE 653.139 EARTH TO HARS

LOL 57.71 VL 32.915 GAL -.16 AZL 87.38 HCA 198.96 S44A 186.25 ECC .20652 INC 2.6181 vl 30.147

LOP 256.65 VP 21.992 GAP -4.54 AZP 92.48 TAL 359.04 TAP 198.00 RCA 147.79 APO 224.72 V2 24.779

GP -8.50 ZAL 85.33 ZAP 99.79 ET9 180.00 ZN[ 134.26 ETE 183.92 ZAC 80.80 ETC 256.41 CLP 99.85

DLA 40.80 RAL 138.43 RAD 4587.4 VEL 11.454 PTH 1.99 VHp 2.817 OpA -3.18 RAp 174.70 ECC 1.16/5

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [flJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4011.39 -32.69 176.03 18.63 64.08 9 32 39 3416.4 -35.87 167.$6

2742.11 -32.88 78.63 18.62 84.07 18 I 10 2142.1 -35.87 70.16

4010.39 -32.89 t76.03 18.63 84.06 9 32 39 3419.4 -35.87 167.56

2742.11 -32.68 78.63 18.82 64.07 16 I 10 2142.1 -35.67 70.16

4010.39 -32.89 176.03 18.63 64.06 9 32 39 3418.4 -35.87 167.56

2742.11 -32.68 78.63 18.62 64.07 16 t 10 2142.1 -35.87 70.16

MID-COUfllA[ ExECUTIOI ACCURACy ORBIT DETERMINATION ACCURACY

TC3-3.0849 BAU .4490 SGT 2337.1 SCdl 1181.7 SG3 3308.2 ST 1298.4 SIR 590.7 Ss 3342.1

RC3-I.4828 FAU .61510 RRT .8832 _ .9816 RTF .8974 CRT .9803 CRS -.9993 CST -.9528

FC-54.2723 BSP 8185 S_ 2618.9 R23 .5196 R13 .9305 LSA 3614.8 MSA 370.2 8SA 14.5

BC3 3.4226 F_P 11450 SG1 2589.9 St,2 $04.I THA 25.10 ELX 1418.5 EL2 150.8 ALF 23.89

L&UNCH DATE NOV 20 1964 FLIGHT TIME 294.00" ARRIVAL DATE SEP lO 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00 LOt. 57.71VL

RP 221.51 LAP -.88 LOP 257.75 VP

RC 266.379 GL 26.27 GP -6.19 ZAL

PLANETOCENTRIC CONIC

C3 9.719 VHL 3.116

LNCH AZMTH LNCH TIM(

59.99 8 26 57

120.01 15 12 32

59.99 8 26 57

120.01 15 12 32

59.99 6 26 57

120.01 15 12 32

OIFFEflENTI AL CORRECTIOIA$

TOE .7648 TRA -.0517 TC3-3.5754 BAU .4993

ROE .3006 RRA .1821 RC3-1.4070 FAU .61967

FOE 7.0334 FRA 4.6694 FC-35.1981 B_MP 9156

BOE .6215 BR4 .1693 8C3 3.8423 FSP 11512

DISTANCE 657.178 EARTH TO MARS

32.913 GAL -.19 AZL 87.43 HCA 200.06 3Mk 186.21 ECC .20838 1NC 2.5716 vl 50.147

22.036 GAP -4,76 AZP 92.42 TAL 356.91 TAp 198.97 RCA 147.79 kPO 224.64 V2 24.620

85.53 Zkp 97,79 ET$ 179.75 ZAE 132.08 ETE 163.26 ZAC 80.71 ETC 256.49 CLP 97.83

DLA A0.33 RAL 156.67 RAO 6567.4 VEL 11.450 PTH 1.99 VHp 2.807 DPA -2.52 RAp 174.00 ECC 1.1600

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4007.86 -32.39 174.96 18.33 64.53 9 35 45 340T.9 -35.52 166.50

2746.67 -32.38 79.04 16.33 64.51 15 56 21 2148.9 -35.51 70.58

4007.86 -32.39 174.98 18.33 64.53 9 35 45 3407.9 -35.52 166.50

2748.87 -32.38 79.04 18.33 64.51 15 58 21 2146.9 -35.51 70.56

4007.86 -32.39 174.96 18.33 64.53 9 35 45 340?.9 -35.52 166.50

2748.87 -32.38 79.04 18.33 64.51 15 58 21 2148.9 -35.51 70.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2639.I _ 1125.9 SG3 3334.4 ST 1407.2 SR 568.6 $8 3258.3

RRT .9014 RRF .9779 RTF .9176 CRT .9663 CRS -.9990 CST -.9572

SC,B 2888.3 R23 .2892 R13 .9379 LSA 3574.7 MSA 375.9 SSA 15.5

SGI 2832.2 SG2 454.1 TNA 21.63 EL1 1511.6 EL2 136.2 ALF 21.51

LAUNCH DATE NOV 20 1964 FLIGNT TIME 296.00 ARRIVAL DATE 8EP 12 1965

HELIOCENTRIC CC]NIC

RL 147.79 LAb .00

RP 221.15 LAP -.91

Re 28T,844 GL 27.90

PLAI_TOCENTRIC CONIC

C5 9.836 Vt'ib 3,104

LNCH AZMTH LNCH TIM_

60.85 8 32 22

119.55 15 9 55

60.65 8 52 22

119.35 15 9 55

60.65 8 32 22

119.55 15 9 55

DIFFERENTIAL C_RflECTIONs

TOE .8131 TRA -.0101

ROE .2917 RRA .1776

FOE 6.9085 FRA 4.9281

80( .8638 BRA .1779

DISTANCE 661.224 EARTH TO MARS

LOL 57.71 VL 32.911 GAL -.21 AZL 87.47 HCA 201.17 SNA 186.18 ECC .20621 IMC 2.5291 vl 30.147

LOP 258.86 VP 22.080 GAp -4,98 AZP 92.36 TAL 358.77 TAp 199.94 RCA 147.79 APO 224.57 V2 24.862

GP -5.90 ZAL 65.77 ZAp 95,79 ET$ 179.53 ZA( 129.87 ETE 182.69 ZAC 80.80 ETC 256.57 CLP 95.62

OLA 39.68 RAL 158.77 RAD 6587.3 VEL 11.447 PTH 1.99 VHp 2.799 DpA -1.69 RAp 173.30 ECC 1.1586

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_q4TH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

3997.66 -32.11 173.94 18.12 64.94 9 39 0 3597.7 -35.19 165.40

2755.69 -32.09 79.46 19.12 64.93 15 55 51 2155.7 -35.16 71.00

3997.66 -32.11 173.94 18.12 64.94 . 9 39 0 3397.7 -35.I9 165.46

2755.69 -32.09 79.48 18.12 _d_.93 15 55 51 2155.7 -35.18 71.00

399?.86 -32.11 173.94 18.12 64.94 9 39 0 3597.7 -35.19 165.48

2755.69 -32.09 79.46 18.tZ 64.93 15 55 51 2155.7 -35.18 71.00

MIOoCOUflW[ EXECUTION ACCURACy oRBIT DETERMINATION ACCURACY

TC3-4.0682 BAU .5537 SGT 2947.7 _ 1075.7 SG3 3355.5 97 1502.6 SIR 553.9 Ss 3211.A

RC5-1.3328 FAU .62241 RRT .9138 RRF .9732 RTF .9340 CRT .9717 CRS -.g987 CST -.g617

FC-55.9198 BSP I0143 $GAD 3137.8 RZS .2522 R13 .9464 LSA 3569.0 MSA 375.1 SSA 16,4

BC5 4.2981FSP 11663 SGI 3110.3 $62 414.8 THA 18.79 EL1 1596.9 EL2 125.1 ALF lg.83
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT( NOV 20 1944 FLIGHT TIH( 298.00 ARRIVAL DATE SEP 14 1965

HELIOCENTRIC CONIC

RL 147.?9 LAL .00

RP 220.73 LAP -.94

RC 269.292 6L 27.53

PLAN(TOCENTRIC CONIC

C3 9.S62 VHL 3.092 GLA

LNCH AZMTM LNCH TINS L-I TINS INJ LAT

91.$0 6 35 56 3187.71 -31.82

118.70 15 7 62 2762.59 -31.82

61.30 6 35 59 3987.71 -31.82

116.70 15 7 32 2?62.59 -31.82

61.50 8 35 59 3987.71 -91.82

118.70 15 7 52 2792.59 -31.82

01FFl[R(NTIAL CCRRECTIONS

TOE .6627 TRA .0346 TC3-4.3937 BAU .6091

ROE .2850 RRA .17L_ RC3-1.2643 FAU .62312

FOE 6.7461 FRA 4.9305 FC-56.6006 BSP 11222

60( .9079 BRA .1704 BC3 4.7645 FSP 11711

DISTANCE $65.260 EARTH TO MARS

LOt. 57.71 VL 32.909 GAL -.24 AZL 87.51 HCA 202.28 SNA 186.15 ECC .20610 INC 2.4910 Vt 30.147

LCSD 259.97 VP 22.124 GAP -5.20 AZP 92.31 TAL 358.61 TAp 200.89 RCA 147.78 APO 224.52 V2 24.903

GP -5.64 ZAL 86.04 ZAP 93.79 (T$ 179.32 ZAI[ 127.66 ST( 182.20 ZAC 60.87 ETC 256.66 CLP 93.81

39.43 RAL 156.92 RAO 6567.3 VEL 11.443 PTH 1.98 VHP 2.793 DPA -I.28 RAP 172.60 ECC 1.1574

INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

172.94 17.98 45.34 9 42 23 3387.7 -34.86 164.50

79.89 17.98 65.32 15 53 35 2162.9 -34.85 71.44

172.94 17.98 63_34 9 42 23 3387.7 -34.86 164.50

79.69 17.98 65.32 13 33 35 2162.6 -34.65 71.44

172.94 17.96 63.34 9 42 23 S687.7 -34.90 164.50

79.89 27.96 65.32 15 53 35 2162.6 -34.65 71.44

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3200.6 SGR 1029.9 603 3371.4 ST 1601.0 SR 539.5 SS 3149.6

RflT .9223 RRF .RGT6 RTF .9464 CRT .9763 CRS -.9986 CST -.9656

$68 3429.3 RZ3 .2143 RI3 .9540 LSA 3554.5 NSA 376.0 SSA 17.4

_1 3397.9 SG2 381.6 THA 16.44 EL1 1685.6 ELI 110.5 ALF 18.29

LAUNCH DATE NOV 20 1964 FLIGHT TINS 300.00 ARRIVAL DATE SEP 16 1963

EARTH TO MARS

203.39 $i4A 166.13 ECC .20602 INC 2.4560 vl 30.147

338.44 TAP 201.83 RCA 147.76 APO 224.47 V2 24.943

128.44 ETE 181.77 ZAC 60.92 (TC 256.74 CLP 91.61

HELIOCENTRIC CONIC OISTANCE 669.343

RL 147.79 LAL .00 LOL 57.71VL 32.906 GAL -.27 AZ1. 87.34 HCA

RP 220.$7 LAP -.DT LOP 261.09 V1P 22.168 GAP -3.4| AZP 92.25 TAL

tic 270.721 Tt. 27.24 GP -3.39 zAL 86.34 ZAp 91.81ET$ 179.14 ZAJ[

PLANE7OCENTRIC C_4IC

C3 9.493 _'iL 3.0810LA 39.04 RAL IST.E2 RAD SS67.3 VEL 11.440 PTH 1.98 VHP 2.793 OpA -.69 RAP 171.90 (CC 1.1563

LNCH AZI4TH LNCH TIN( L-I TIM( INJ LAT INJ LO_ INJ RT ASC INJ AZMTH INJ TIN(

61.92 O 39 42 5977.81 -31.55 172.97 17.91 6S.TE 9 46 0

118.08 13 5 ZO 2769.74 -31.54 80.34 17.80 65.70 15 31 29

91.92 8 $9 42 3977.81 -31.55 171.97 17.91 65.71 9 46 0

118.08 15 3 20 2769.74 -3|.84 80.34 17.90 65.70 15 51 29

61.92 8 39 42 3977.81 -3E.55 172.R7 17.91 65.71 9 46 0

118.08 13 3 20 276R.74 -32.54 80.34 17.90 65.70 15 51 29

DIFFERENTIAL CCRRECTION9 N1D-COURSE EXECUTION ACCURACY

TOE .9092 TRA .07R2 TC3-5.1246 BAU .6679 / SGT 3587.8 SGR 983.8 $03 3372.4

flOE .2735 flRA .1701 RC3-1.1919 FAU .62392 tiNT .92461i_F .9014 RTF .9546

FOE 6.5794 FRA 5.0241 FC-36.6996 OSP ,12352 _ $7_9.7 R23 .1823 RE3 .9397

BOE .9501BRA .1676 BC$ 5.2614 FSP 11676 SGI 3702.9 SG2 363.1THA 14.37

PO CST TIM INJ 2 LAT INJ 2 LONG

3577.8 -64.34 16S.53

2169.7 -34.53 71.90

3377.8 -34.54 163.33

2169.7 -34.53 71.90

3377.6 -54.54 163.33

2169.7 -$4.33 71.90

ORBIT DETERMINATION ACCURACY

67 1694.3 SR 527.1 SS 3090.6

CRT .9799 CRS 0.9978 CST -.9679

LSA 3343.9 MSA 375.4 SSA 18.4

EL1 1771.6 EL2 100.5 ALP 17.01

LAUNCH DATE NOV 20 1964 FLIGHT TIN( 302.00 ARRIVAL DATE SEP 18 1665

HELIOCENTRIC CONIC DI STANCE 673.416 EARTH TO MARS

RL 147.79 LAL .00 LOL 57.71 VL 32,907 GAL -.30 AZL 87.38 HCA 204.51 SI4A 186.11 ECC .20596 INC 2.4239 vl 30.147

RP 220.00 LAp -1.01 LOP 242.20 VP 22.213 GAP -5.62 AZP 92.21 TAL 358.25 TAp 202.76 RCA 147.78 APO 224.44 V2 24.986

RC 272.164 GL 29.94 GP -5.16 ZAL 86.67 ZAP 89.83 ETS 178.98 2AE 123.24 (TE 161.39 ZAC 80.96 ETC 256.83 CLp 99.83

PLANETOCENTRIC CONIC

C3 9.435 YHL 3.072 OLA 38.63 RAt. 157.36 RAD $56T.3 VEL 11,438 PTH

LNCH AZMTH LNCM TIN( L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME

62.53 8 43 $9 3967.96 -51.28 171.0| 17.90 66.07 9 49 47

117.45 13 3 16 2777.06 -81.27 60.82 17.69 66.05 15 49 35

62.55 & 46 3R 3967.98 -31.26 171.01 17.90 66.07 9 49 47

117.45 15 3 14 2777.0S -31.27 80.61 17.69 66.05 15 49 33

62.55 8 43 39 3967.96 -31.28 171.01 17.90 66.07 g 49 47

117.45 15 3 16 2777.06 -31_27 60.61 17.89 66.05 t3 49 35

DIFFERENTIAL C_RRECTION6 NIO-COURSE EXECUTION ACCURACY

TOE .9347 TRA .1295 TC3-5.6309 OAU .7262 SGT 39t3.3 SGR 942.1 363 3370.5

RUE .2682 RRA .1971 RC3-1.1236 FAU .62321 RRT .R254 RRF .9542 RTF .9614

FOE 6.3762 FRA 5.0719 FC-57.1760 BSP 13505 SG8 4025.1 R23 .1314 R13 .964§

BOE .9917 SRA .2099 SC3 5.7619 FSP 11596 SGI 4010.0 SG2 348.5 THA 12.66

1.98 VHP 2,796 DpA -.13 RAp 171.20 ECC 1.1353

PO CST TIM ,INJ 2 LAT INJ 2 LONG

3368.0 -34.22 162.38

2177.1 -34.21 72.38

3566.0 -34.22 162.58

217T.1 -34.21 72.38

3366.0 -34.22 162.58

2177.1 -34.21 72.38

ORBIT DETERMINATION ACCURACY

ST 1766.2 SR 514.7 SS 3015.9

CRT .9830 CRS -.9971 CST -.9698

LSA 3522.6 MSA 377.3 SSA 19.3

EL1 1856.7 EL2 91.0 ALF 15.85

LAUNCH DATE NOV 20 1904 PLIGHT TIN( 304.00 ARRIVAL DATE SEP 20 1965

HELIOCENTRIC COliC DISTANCE 677.497

RL 147.79 LAb .00 LOL 57.71 VL 32.906 GAL -.33 AZL 87.61HCA

RP 219.62 LAp -1.04 LOP 263.33"Vp 22.256 GAP -5.82 AZP 92.16 TAL

RC 273.529 GL 26.67 r.p -4.95 2AL 67.03 ZAP 67.87 ETS 176.64 ZA(

PLAN(TOCENTRIC CONIC

C3 9,381VHL 3.063 OLA 66.23 RAL 137.64 RAO 6367.3 VEL 11.435 PTH

EARTH TO MARS

205.63 SHA 166.10 ECC .20592 INC 2.3943 vl 30.147

338.03 TAp 203.69 RCA 147.78 APO 224.42 V2 25.027

121.03 ETE 181.06 ZAC 80.99 ETC 256.91 CLP 87.86

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAT INJ LONG

63.16 8 47 48 3958.13 -31.00 170.05 17.94 66;41 g $3 46

116.64 15 1 24 2784.69 -30.99 62.29 |7.94 66.40 13 47 49

63.16 8 47 48 3958.13 -31.00 170.05 17.44 66.41 9 53 46

116.84 15 1 24 2784.69 -30.99 81.29 17.94 66.40 13 47 49

63.16 8 47 48 3956.13 -31.00 170.05 |7.94 66.41 9 53 46

116.84 13 1 24 2784.69 -30.99 81.29 17.94 66.40 15 47 49

DIFFERENTIAL C(_qR_/_TIONS MID-COURSE EXECUTION ACCURACY

TDE .9973 TRA .1739 TC5-6.1663 BAU .7671 _T 4244.5 SGR 902.1 SG3 3356.5

ROE .2620 RPA .1644 RC3-1.0362 FAU .61975 RRT .9231 flRF .9437 flTF .9667

FOE 6.1733 FNA 5.1144 FC-37.1R66 684P 14450 _ 4339.4 fl_3 .t235 R13 .9688

BOE 1.0312 6RA .2406 6C3 6.2764 FSP 11576 SGI 4326.! SG2 340.3 THA 11.17

1.98 VHP 2.804 DpA .41 RAp 170.52 ECC 1.1544

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

3358.1 -33.90 161.63

2184.7 -33.90 72.87

3358.1 -33.90 161.63

2184.7 -33.90 72.87

3338.1 -33.g0 161.63

2184.7 -33.g0 72.87

OR6IT OETERMINAT|ON ACCURACY

ST 1673.4 SR 304.4 SS 2645.7

CRT .9837 CRS -.9963 CST -.9713

LEA 3506.8 M3A 378.0 SEA 20.2

EL1 1936.4 EL2 82.2 ALF 14.89
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

hAUNCH DATE N_V 20 |964

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 219.25 LAP -1.07

9C 274.906 GL 20.42

PLAMETOCEMTRIC CONIC

C3 9.332 VHL 3.055

LMCH AZMTH LNCH TIME

63.78 8 52 11

118.22 14 59 38

63.78 8 52 11

116.22 14 59 58

65.78 8 52 11

116.22 14 59 56

FLIGHT TIME 306.00 ARRIVAL DATE SIP 22 1965

OlSTANCE 681.562 EARTH TO MARS

LOt. 57.71 VL 32.906 GAL -.37 AZL 87.63 HCA 206.76 9MA 186.09 ECC .20591 INC 2.3669 vl 30.147

L04_ 264.45 VP 22.303 GAP -6.02 AZP 82.11 TAL 357.63 TAp 204.59 RCA 147.77 Apo 224.41 V2 25.067

GP -4.75 ZAL 87.42 ZAp 85.g3 ITS 178.70 ZAE 118.87 ETE 180.77 ZAC 81.02 (TC 257.00 CLP 85.92

OLA 37,83 RAL 157,97 RAD 6567,3 VEL 11.433 PTH 1.98 VHP 2.813 DpA .93 RAp 169.86 ECC 1.1556

L-! TIME iHJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3948.19 -30.73 169.09 16.04 66.75 9 58 0 3348.2 -33.59 160.68

2792.81 -30.72 81.81 18.04 66.73 15 46 10 2192.6 -33.58 73.40

3948.19 -30.73 169.09 18.04 66.75 9 58 0 3348.2 -33.59 160.68

2792.61 -30.72 81.81 18.04 66.73 15 46 10 2192.6 -33.58 73.40

3948.19 -30.73 169.09 18.04 66.75 9 58 0 3348.2 -33.59 160.68

2792.61 -30.72 81.81 18.04 66.73 15 46 10 2192.6 -33.58 75.40

DIFFERENTIAL CORRECTIONS

TOE 1.0421 TRA _ .2315 TC3-6.7077 BAU .8458

ROE .2594 RRA .1650 RC3 -.9831FAU .61040

FOE 6.0930 FRA 5.2831 FC-56.8268 BSP 15926

BIDE 1.0740 BRA .2843 BC3 6.7794 FSP 11673

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SGT 4573.6 $GR 866.7 SG3 3329.4 ST 1965.4 SR 500.g SS 2955.6

RRT .9153 RRF .9359 RTF .9704 CRT .9880 CRS -.9955 CST -.9726

SGB 4655.0 823 .1060 R13 .9718 LSA 3547.5 MSA 381.8 SSA 20.9

801 4642.3 SG2 343.9 THA 9.89 ELI 2026.9 ELI 75.0 ALF 14.15

LAUNCH DATE NOV 20 1964 FLIGHT TIM( 306.00 ARRIVAL DATE SiP 24 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 218.89 LAp -1.10

RC 276.260 GL 26.18

PLAN(TO((NTR1C CONIC

C3 9.289 VHL 3.048

LNCM AZMTM LNCH TIME

64.41 8 56 48

115.59 14 57 54

84.41 8 56 48

115.59 14 57 54

64.41 8 56 48

115.59 14 57 54

DIFF(R(MTIAL C_RRECTIONS

TOE 1.0778 TRA .2829

ROE .2530 RRA .1621

FOE 5.8092 FRA 5.2617

80E 1.1069 BRA .3261

01STANCE 685.682 EARTH TO MARS

LOt. 57.71 VL 32.906 GAL -.41 AZL 87.66 HCA 207.89 S_A 186.09 ECC .20593 INC 2.3416 vl 30.147

LOP 265.58 VP 22.349 GAP -6.21 AZP 92.07 TAL 357.60 TAp 205.49 RCA 147.77 APO 224.41 v2 25.108

GP -4.58 ZAL 87.84 ZAP 84.01ETS 178.59 Z/ME 116.71ETE 180.52 ZAC 81.04 ETC 257.09 CLP 83,99

OLA 37.44 RAL 158.33 RAO 6567.S VEL 11.431PTH 1.98 VHP 2.826 DpA 1.43 RAp 169.22 ECC 1.1529

L-I TIME I_J LAT INJ LONG INJ RT A$C _NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3938.04 -30.45 168.13 18.19 67.07 10 2 26 3338.0 -55.27 159.73

2800.98 -30.44 82.35 18.19 67.06 15 44 35 2201.0 -53.26 73.95

3938.04 -30.49 168.13 18.19 67.07 10 2 26 3338.0 -33.27 159.75

2800.96 -30.44 82.$5 |8.19 67.06 15 44 35 2201.0 -55.26 73.95

3938.04 -30.45 168.13 18.19 67.07 10 2 26 3338.0 -53.27 159.79

2800.96 -30.44 82.35 18.19 87.06 15 44 35 2201.0 -35.26 73.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS-7. 2468 9AU .9073 _T 4905.7 SGR 851.8 SG3 3308.9 ST 2040.0 SR 489.7 Ss 2630.6

RC3 -.9258 FAU .60748 RRT .9100 RRF .9250 RTF .9738 CRT .9900 CRS -.9942 CST -.9751

FC-56.6165 8SP 17042 8_ 4975.7 923 .0834 915 .9747 LSA 5502.5 MSA 585.9 SSA 21.9

8C5 7.3057 FSP 11462 8G1 4964.0 8GZ 340.8 THA 8.81 ELI 2096.9 ELI 67.5 ALF 13.58

LAUMCH DATE "NOV 20 1964

HELIOCENTRIC CONIC

RL 147,79 LAL ,00

RP 219.52 LAP -1.12

RC 277.609 GL 25.g5

PLANETOCENTRIC CONIC

C3 9.251 VHL 3.042

LNCH AZMTH LNCH TIME

65.04 9 1 39

114.96 14 56 15

65.04 9 1 59

114.90 14 56 13

G5.04 9 1 59

114.96 14 56 15

FLIGHT TIME 310.00 ARRIVAL OATE SEP 26 1965

LOL 57.71 VL 52.906 GAL

LOP 266.71 VP 22.394 GAP

GP -4.58 ZAL 88.28 ZAP

DISTANCE 689.788 EARTH TO MARS

-.45 AZL 87.08 HCA 209.02 8MA 186.10 ECC .20597 INC 2.5181 vl 30.147

-6.40 AZP 92.05 TAL 557.36 TAp 206.58 RCA 147.77 APO 2_4.43 v2 25.148

62.12 ITS 178.46 ZAE 114.57 ETE 180.29 ZAC 81.06 ETC 257.17 CLP 82.10

OLA 57.05 RAL 158.75 RAO 6567.3 VEL 11.450 PTH 1.98 VHp 2.841DpA 1.90 RAp 168.59 ECC 1.1522

L-I TIME [NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

5927.66 -50.17 167.15 18.59 67.59 10 7 7 5527.7 -32.95 158.76

2609.72 -50.16 82.95 18.38 67.58 15 43 5 2209.7 -52.94 74.54

5927.68 -50.17 167.15 18.59 67.39 10 7 7 5327.7 -52.95 158.76

2809.72 -50.16 82.95 18.58 67.58 IS 43 5 2209.7 -32.94 74.54

5927.68 -50.17 167.15 18.59 67.39 10 7 7 5327.7 -32.95 158.76

2809.72 -50.16 82.95 18.58 67.38 15 43 3 2209.7 -52.94 74.54

OIFFEREMTIAL CORRECTIONS MID-C_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1120 TRA .5565 TC3-7.7785 OAU .9680 8GT 5255.9 SGR 789.S 805 5278.6 ST 2115.1 SR 481.3 SS 2743.4

ROE .2482 RRA .1598 RC5 -.866_ FAU'.60189 RRT .9022 RRF .9128 RTF .9767 CRT .9918 CRS -.9926 CST -.9736

FOE 5.5622 FRA 5.2937 FC-56.3268 8SP 18179 808 5296.6 R2S .0641 813 .9773 LSA 5474.9 HSA 584.7 SSA 22.9

80E 1.1393 BRA .5741BC5 7.8267 FSP 11281 SG1 5285.5 8G2 341.5 TMA 7.87 ELI 2166.4 EL2 60.0 ALF 12.74

LAUNCH DATE NOV 20 1964 FLIGHT TIM( $12.00 ARRIVAL OATE SEP 28 1965

HEL|OCEMTRIC C_IC DISTANCE 699.902

RL 147.79 LAL .00 LOL 57.71VL 32.907 GAL -.50 AZL 87.70 HCA

RP 218.18 LAP -1.15 LOP 267.85 VP 22.440 GAP -6.59 AZP 91.99 TAL

RC 278.933 _ 25.73 GP -4.20 ZAL 88.76 ZAP 80.26 ITS 178.$8 ZAE

PLANETOCENTRIC CONIC

C3 9.218 '_tL 5.056 OLA $6.66 RAL 159.16 RAO 6567.S VEL 11.428 PTH

EARTH TO MARS

210.16 SMA 186.10 ECC .20605 IMC 2.2959 Vl 50.147

557.10 TAP 207.26 RCA 147.76 APC) 224.45 V2 25.188

112.46 IT( 180.09 2AC 81.08 ETC 257.26 CLP 80.23

LMCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

65.68 9 6 47 $917.00 -29.89 1G6.15 18.63 67.71 10 12 4

114.52 14 54 55 2819.00 -29.87 83.54 18.62 67.69 15 41 $4

65.68 9 6 47 3917.00 -29.89 166.15 18.69 67.71 10 12 4

114.52 14 54 35 2819.00 -29.87 85.54 18.62 67.69 15 41 34

85.68 9 6 47 3917.00 -29.69 166.15 16.63 67.71 10 12 4

114.32 14 54 35 2819.00 -29.87 83.54 18.62 67.69 15 41 34

OIFFERENTIAL C_RECTION$ MID-COURSE _xECuTIOI ACCURACY

TOE 1.1422 TRA .5953 TC308.3108 8AU 1.0290 SGT 5595.8 _ 768.3 803 5237.3

ROE .2441RRA .1580 RC3 -.8088 FAU .59386 RRT .8912 RRF .8983 RTF .9790

FOE 5.5164 FRA 5.5132 FC-55.7752 8_ 19281 SG8 5618.6 823 .0495 R13 .9794

BOE 1.1680 BRA .4257 BC3 8.3499 FSP 11087 SG1 5607.9 SG2 346.0 THA 7.04

1.98 VHP 2.860 DpA 2.55 RAp 168.00 ECC 1.1517

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3317.0 -52.63 157.77

2219.0 -52.62 75.17

3317.0 -32.63 157.77

2219.0 -32.62 75,17

3317.0 -32.63 157.77

2219.0 -52.62 75.17

ORBIT DETERMINATION ACCURACY

ST 2178.8 SR 474.2 SS 2658.1

CRT .9934 CRS -.9908 CST -.9738

LSA 3447.9 MSA 586.2 SSA 23.8

ELI 2229.2 ELI 55.5 ALF 12.21
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OAT( NOV 20 1964 FLIGHT TIM( 314.00 ARRIVAL DATE SEP 50 1965

HELIOCENTRIC CONIC DISTANCE 698.023

RL 147.79 LAL .00 LOt. 57.71 VL 32.907 GAL -.54 AZL 87.72 HCA 211.30 SMA

RP 217.80 LAP -1.18 LOP 269.99 VP 22.486 GAp -6.77 AZP 91.94 TAL 356.8] TAp

RC 280.240 GL 25.53 GP -4.04 ZAL 89.27 ZAp 78.42 ETS 178.30 ZN[ 110.38 ETE

PLANETC_ENTRIC CONIC

C3 9.189 VHL 3.031DLA 36.26 RAL 159.63 RAO 6567.3 VEL 11.427 pTH 1.98 VHp

LNCH AZNTH LNCH TIME L-I TIM( INJ LAT

66.34 9 12 11 3905.93 -29.59

113.66 14 52 55 2628.86 -29.58

66.34 9 12 11 3905.93 -29.59

113.66 14 52 55 2828.86 -29.58

66.34 9 12 11 3905.93 -29.59

113.66 14 32 53 2828.86 -29.58

DIFFERENTIAL CCRRECTI(_I$

TOE 1.1?06 TMA .4565 TC3-8.6302 6AU 1.0887

RD( .2403 RRA .1565 RC3 -.7490 FAU .58504

FOE 5.0600 FRA 5.3534 FC-53.1186 9SP 20437

80( 1.1932 8RA .4826 BC3 8.8619 FSP 109_2

EARTH TO MARS

186.12 ECC .20612 INC 2.2753 vl 30.147

208.13 RCA 147.75 Apo 224.48 v2 25.228

179.92 ZAC 81.10 ETC 257.34 CLp ,78.59

2.881DpA 2.76 RAp 167.43 ECC 1.1512

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

165.12 18.91 68.02 10 17 17 3305.9 -32.30 156.76

84.20 18.90 68.01 15 40 4 2228.9 -32.29 75.8A

165.12 18.91 68.02 10 17 17 3305.9 -32.30 156.76

84.20 18.90 68.01 15 40 4 2228.9 -32.29 75.84

163.12 16.91 68.02 10 17 17 3305.9 -32.30 156.76

84.20 18.90 68.01 15 40 4 2228.9 -32.29 75.84

M|O-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 5890.9 SGR 739.7 SG3 3191.5 ST 2241.9 SR 467.6 SS 2569.0

RRT .8787 RRF .8822 RTF .9809 CRT .9947 CRS -.9685 CST -.9736

SG8 3937.1 R23 .0382 R13 .9811 LSA 3419.5 NSA 388.5 SSA 24.6

SG1 5926.7 SG2 351.0 THA 6.32 ELI 2289.6 EL2 47.0 ALF 11.73

LAUNCH DATE NOV 20 1964 FL|GHT TIME 316.00 ARRIVAL DATE OCT 2 1965

HELIOCENTRIC CONIC DISTANCE 702.152

RL 147.79 LAL .00 LOL 57.71 YL 32.908 GAL -.59 AZL 87.74 HCA

RP 217.44 LAP -1.21 lOP 270.14 VP 29.932 GAP -8,95 AZP 91.90 TAL

RC 281.S29 GL 23.33 GP -3.89 Z&L 89.81 ZAp 78.63 ETS 178.22 ZN[

PLANETOCENTRIC CONIC

C3 9.165 VHL 3.027 OLA 33.86 RAL 160.14 RAI) 6587.3 VEL 11.426 PTH

LNCN AZI4TH LNCH TIM( L-I TIME IMJ LAT

67.02 9 17 55 3894.36 -21).30

112.98 14 51 13 2839.42 -29.28

67.02 9 17 53 3894.38 -29.30

112.98 14 51 15 2839.42 -29.28

67.02 9 17 55 3894.38 -29.30

112.95 14 31 13 28_.42 -29.29

OIFFEREMTIAL C_RRECTIONS

TD( 1.1983 TRA .3205 TC3-9.3427 BAU 1.1479

ROE .2373 RflA .1538 RC3 -.6930 FAU .37538

FOE 4.8232 FRA 3.3781 FC-54.3493 BSlP 21558

BO( 1.2197 BRA .5453 BC3 9.3883 FSP 10892

EARTH TO MARS

212.45 SA;AA 186.13 ECC .20623 INC 2.2559 vl 30.147

356.34 TAp 208.99 RCA 147.75 APO 224.52 V2 25.268

108.33 ETE 179.76 ZAC 81.11 ETC 257.42 CLP 76.59

1.98 VHp 2.904 OpA 3.18 RAp 166.89 ECC 1.1508

]NJ LONG [NJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

184.06 19.23 68.33 10 22 50 3294.4 -31.96 155.71

84.91 19.23 88.31 13 38 32 2239.4 -31.95 76.56

184.06 18.23 88.33 10 22 50 3294.4 -31.96 155.71

84.91 19.23 68.31 15 38 32 2239.4 -31.95 76.56

184.0_ 19.23 68.33 10 22 50 3294.4 -31.96 155.71

84.91 19.23 68.31 15 38 32 2239.4 -31.95 76.56

MID-C.OURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_WeT 6213.1 9GR 714.5 883 3143.7 ST 2299.6 SR 462.7 SS 2490.5

RRT .8636 RRF .8847 RTF .9824 CRT .9958 CRS -.9857 CST -.9731

$GB 6254.0 R23 .0289 R13 .9825 LSA 3398.5 NSA 392.4 SSA 25.4

34;1 8245.7 Sd_2 338.3 THA 5.69 EL1 2345.3 ELI 41.3 ALF 11.34

LAUtACN DATE NOV 20 1964 FLIGHT TIME 518.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 217.09 LAP -1.24

RC 262.801 GL 25.14

FLANETOCENTR|C CONIC

C3 9.143 VHL 3.024

LNCH AZMTH LNCH TIME

67.72 g 23 57

112.26 14 49 26

67.72 9 23 57

112.26 14 49 28

67.72 9 23 J7

112.28 14 49 28

DIFFERENTIAL CORRECTIONS

TO( 1.2182 TRA .5873 TC3-9.8439 8AU 1.2061

ROE .2349 RRA .1349 RC3 -.6387 FAU .56379

FOE 4.5743 FRA 5,4019 FC-53.3899 8SP 22663

60( 1.2406 BRA .6074 9C3 9.6644 FSP 10476

DISTANCE 706.289 EARTH TO MARS

LOt. 57.71 Vk 32.910 GAL -.84 AZL 87.76 HCA 213.60 SHA 186.15 ECC .20637 INC 2.2376 vl 30.147

LOP 271.29 VP 22.578 GAP -7.13 AZP 91.66 TAL 358.24 TAp 209.83 RCA 147.74 APO 224.57 V2 25.307

GP -3.74 ZAb g0.37 ZAP 74.86 ETS I78.15 ZAE 106.31ETE 179.62 ZXC 81.13 ETC 257.49 CLP 74.83

OLA 35.45 RAL 180.67 RAG 6567.3 VEL 11.425 PTH 1.98 VHp 2.9310pA 5.56 RAp 166.38 ECC 1.1505

L-I TIME INJ LAT INJ LONG INJ RT ASC _NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

3882.29 -28.99 162.98 19.60 68.64 10 28 40 3282.3 -31.62 154.62

2650.67 -28.98 85.67 19.59 68.62 15 36 59 2250.7 -31.61 77.33

3682.29 -28.99 162.98 19.60 68.84 10 28 40 3262.3 -31.62 154.62

2850.67 -28.98 85.67 19.59 68.62 15 36 59 2250.7 -31.61 77.33

3882.29 -28.99 162.96 19.60 86.84 10 28 40 3282.3 -31.62 154.62

2850.67 -28.98 65.67 19.59 88.62 15 36 59 2250.7 -31.61 77.33

HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 8530.0 8GR 890.0 SG3 3085.0 ST 2550.8 SR 458.2 SS 2405.8

RRT .8490 RRF .8448 RTF .9837 CRT .9968 CRS -.9824 CST -.9725

SGB 8366_4 R23 .0186 RI3 .9858 LSA 3371.5 MSA 395.3 SSA 26.2

SG1 6358.1 982 366.4 THA 5.12 EL1 2394.8 EL2 36.1ALF 11.00

LAUNCH DATE NOV 20 1964 FLIGHT TIME 320.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC C(SNIC 0I STANCE 710.434

RL 147.79 LAL .00 LOL 57.71 VL 32.911 GAL -.70 AZI. 87.78 HCA

RP 216.74 LAp -1.27 LOP 272.44 VP 22.623 GAP -7.30 AZP 91.82 TAt.

RC 284.057 GL 24.96 GP -3.60 ZAL 90.97 ZAP 73.14 ET8 178.09 ZN[

PLANETOCENTRIC CONIC

C$ 9.131 VHL 3.022 DLA 35.04 RAL 161.24 RAO 6567.3 VEL 11.425 PTH

LNCH AZIATH LNCH TIM( L-I TIME INJ LAT

68.43 9 30 22 3669.52 -28.67

111.55 14 47 36 2882.80 -28.66

68.45 9 30 22 3669.52 -28.67

111.55 14 47 36 2662.80 -28.68

68.45 9 30 22 3869.52 -28.6?

111.55 14 47 36 2862.80 -28.86

)IFFERENTIAL CORRECTIONS

TOE 1.2367 TRA .6574 TC-10.3343 8AU 1.2835

ROE .2329 RflA .1543 RC3 -.5835 FAU .35222

FOE 4.3318 FRA 5.4323 FC-52.3605 9SP 23757

BOE 1.2584 BRA .6752 8C310.3507 FSP 10254

EARTH TO MARS

214.75 SNA 186.18 ECC .20653 INC 2.2204 vl 30.147

355.92 TAp 210.67 RCA 147.73 APO 224.63 V2 25.346

104.33 ETE 179.50 ZAC 81.15 ETC 257.56 CLP 73.10

1.98 VHP 2.960 DpA 3.92 RAp 165.91ECC 1.1503

IHJ I._G INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

161.81 20.00 68.95 10 34 51 3269.5 -31.27 153.A9

98.49 19.99 88.93 15 35 18 2262.8 -31.26 78.17

161.81 20.00 68.95 10 34 51 3269.5 -31.27 153.A9

86.49 19.99 68.93 15 33 18 2262.8 -31.26 78.17

181.81 20.00 68.95 10 34 51 3269.5 -31.27 153.49

66,49 19,99 68.93 15 35 18 2262.8 -31.26 78.17

HID-COURSE (XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6942.8 $GR 668.6 983 3026.5 ST 2396.3 SR 454.5 S$ 2324.4

RRT .8286 RRF .8233 RTF .9848 CRT .9974 CRS -.9783 CST -.9716

388 6875.2 R23 .0120 R13 .9848 LSA 3545.4 MSA 399.0 $SA 26.9

SG1 6864.9 SG2 375,0 THA 4.63 EL1 2438.8 EL2 31.9 ALF 10.71
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 20 1964 FLIGHT TIN( 322.00 ARRIVAL DATE OCT 8 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .0O

RP 216.39 LAP -1.28

RC 285.296 _L 24.78

PLANETO4_(NTR|C C(_IC

C3 #9.|20 VHL 3.0ZO

LNCH AZMTH LNCH TIRE

89.21 9 37 lO

110.79 14 43 34

69.21 9 37 iO

110.79 14 43 34

69.21 9 37 IO

110.79 14 43 34

DIFFERENTIAL r-.GRRECTION$

TOE 1.2314 TRA .7601 TC-10.0104 BAU 1.5197

ROE .2310 RRA .1537 RCS -.$305 FAU .$3914

FOE 4.0769 FRA 5.4495 FC-51.1703 RIP 24040

BOE 1.2728 BRA .7461 0C310.8234 FOP 10033

DISTANCE 714.588 EARTH TO MARS

32.918 GAL -.76 AZL 87.60 HCA 218.90 SMA 188.21 (CC .20671 INC 2.2041 V1 50.147LOL 57.71 YL

L04 s 278.59 VP 22.669 GAP -7.47 AZP 91.7g 1AL $55.59 TAp 211.49 RCA 147.72 Ai_ 224.70 V2 25.3R5

GP -S.47 ZAL 91.59 ZAP 71.45 ETS 178.03 ZN[ 102.30 (T( 179.$9 ZAC 81.18 ETC 257.89 CLP 71.41

DLA $4.61RAL 161.84 RAO G$67.3 VEL 11.424 pTH 1.98 VHp 2.991 oPA 4.25 RAP 163.48 ECC 1.1501

L-I TiME INJ LAT INJ L(_4G iNJ RT ASC INJ AZNTH INJ TII4E PO COT TIM INJ 2 LAT INJ 2 LONG

$858.98 -28.58 180.80 20.44 69.25 10 41 26 3288.0 -30.90 1S2.29

2873.90 -28.34 87.$8 20.43 69.24 13 SS SO 2273.9 -30.90 79.07

3853.98 -28.$5 180.$0 20.44 69.25 10 41 26 3256.0 -S0.90 152.29

2878.90 -28.$4 O7.SS 20.43 69.24 18 SS 30 2278.9 -so.go 79.07

3855.98 -28.55 180.80 20.44 69.25 10 41 29 $256.0 -30.90 152.29

2873.90 -28.$4 87.36 20.45 89.24 13 SS 30 2275.9 -$0.90 79.07

MIO-COURS4[ EX[CUTI(_i ACCURACY ORBIT DETERMINATION ACCURACY

SET 7148.6 $GR (_.$ $GS 2959.$ ST 2485.2 SR 451.0 SS 2236.6

RflT .8047 RIRF .74)92 RTF .9857 CRT .9978 CRS -.97SS COT -.9703

$68 7177,9 R2S .0014 file .9857 LEA 3312.5 MSA 408.3 SEA 27.6

$4;1 7167.7 $GZ $83.9 ?HA 4.19 EL1 2476.5 EL2 29.1 ALF 10.47

LAUNCH DATE NOV 20 1N4 FLIGHT TIN[ SZ4.00 ARRIVAL DATE OCT 10 1968

HELIOCENTRIC CCI41C DISTANCE 718.744 EARTH TO MARS

RL 147.79 LAL .DO LOL 57.71VL 32.918 GAL -.62 AZL 97.81 14CA 217.06 SMA 186.24 ECC .20691 INC 2.1885 Vl 50.147

RP 218.05 LAp -1.32 LOP 274.79 VP 22.719 GAP -7.OS AZP 91.79 TAL 555.24 TAp 212.51RCA 147.70 APO 224.78 V2 25.425

tic 28&.520 GL 24.60 GP -3.34 ZAL 92.23 ZAP Oe.OO ETS 177.99 ZN[ 100.47 ETE 179.30 ZAC 81.20 ETC 257.69 CLP 69.78

PLANETOCENTRIC CONIC

CS 9.115 VHL S.019 OLA $4.18 RAL 162.47 RAG SSST.S M(L 11.424 PTH 1.98 VHp S.025 DpA 4.56 RAp 165.08 ECC 1.1500

LNCH AZNTH LNCH TIM( L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIM( PC) COT TIM INJ 2 LAT INJ 2 L044G

70.00 9 44 25 3841.53 -ZO.01 IS9.35 20.91 GD.SG 10 48 23 3241.5 -30.53 151.04

110.00 14 43 22 2090.1Z -28.00 88.55 20.91 69.55 13 51 $2 2290.! -S0.52 80.06

70.00 9 44 23 $841.58 -ZO.01 159.55 20.91 69.56 10 48 25 3241.5 -SO.5S 151.04

110.00 14 43 22 2890.12 -20.00 68.S§ 20.91 69.55 13 $1 $2 2290.1 -$0.52 80.08

110.00 14 48 23 Z080.91 -28.22 87.72 21.00 69.86 15 54 24 2200.9 -$0.70 79.40

110.00 14 40 $2 2090.73 -27.00 98.95 20.02 69.25 15 28 $1 ZZDO.7 -SO.So 80.6?

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2815 TRA .ODOr TC-11.2783 9AU 1.3750 SOT 7451.0 $89 630.5 SOS 2893.6 ST 2465.8 SR 448.2 Ss ZlSO.I

ROE .2295 RRA .1332 RCS -.4010 FAU .S2SSS RflT .7811 _ .7736 RTF .9883 CRT .9979 CRS -.9674 COT -.9688

FOE S.8262 FRA 5.4605 FC-50.0142 OSP 25061 SC_ 7477.7 R2S .0014 RIS .9865 LSA 3276.8 MSA 407.4 SSA Z8.S

00E 1.2822 BRA .0198 OCS11.2006 FIMP 9700 $81 7467.5 $82 $92.9 ?HA 5.79 EL1 2506.0 EL2 28.S ALF 10.28

LAUNCH DATE NOV 20 t964

HELIOCENTRIC CONIC

RL 147.79 LAL .D0

RP 21S.71 LAP -I.34

RC 287.729 GL 24.43

PLANETOCENTRIC CONIC

C3 9.114 YHL S.019

LNCH AZMTH LNCH TIME

70.84 9 52 5

109.1_ 14 40 54

70.84 9 $2 S

109.16 14 40 54

110.00 13 27 48

110.00 14 4 E$

FLIGHT TIME 326.00 ARRIVAL DATE OCT 12 1965

DISTANCE 722.910 EARTH TO MARS

LOL S7.71VL $2.917 GAL -.88 AZL 87.83 HCA 218.25 SMA 186.26 ECC .20714 INC 2.1737 v| 30.147

LOP 273.92 Vp 22.780 GAP -?.OO AZP 9|.71 TAL $54.88 TAp 213.11RCA 147.69 APO 224.86 V2 25.461

GP -S.22 ZAL 92.93 ZAP 68.19 ETS 177.93 ZAE 90.59 ETE 179.21 ZAC 81.28 ETC 257.75 CLP 68.I5

DLA SS.74 RAL 163.13 MAD 6§67.S VEL 11.424 PTH 1.98 VHP 3.081DpA 4.85 RAp 164.71ECC 1.1500

L-i TIME INJ LAT |NJ LONG INJ RT ASC INJ A ZMTH INJ TiME PO COT TIM INJ 2 LAT INJ 2 LONG

$828.97 -27.87 157.97 21.42 89.88 10 3§ 31 $226.0 -30.15 149.70

2905.64 -27.66 89.41 21.42 69.86 15 29 19 2305.6 -30.14 81.14

$828.97 -27.67 IS7.97 21.42 69.88 10 SS 31 $228.0 -$0.15 149.70

2905.64 -27.66 89.41 21.42 69.86 IS 29 19 2305.6 -S0.14 81.14

2762.SS -$0.72 79.$9 22.56 74.20 16 13 49 2162.4 -$2.57 70.67

$017.28 -24.69 96.74 20.07 65.57 14 54 40 2417.3 -27.77 88.93

DIFFERENTIAL CORRECTiONS

TOE 1.2661 "IRA .8847 TC-11.7263 BAU 1.4297

ROE .2284 flflA .1330 RC3 -.4521 FAU .$1287

FOE 3.5775 FRA S.4798 FC-46.7184 BOP 26890

8OE 1.2883 9RA .8978 BCSl1.7342 FOP 9513

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 7743.0 SGR 814.7 SOS 2823.3 ST 2490.9 $R 445.9 SS 2065.0

RRT .7551 RRF .7460 RTF .9872 CRT .9977 CRS -.9800 CST -.9668

7770.1 R2S -.0022 RIS .9872 LEA $239.8 NSA 413.2 SSA 29.0

SG1 77§9.7 SG2 402.2 THA S.44 EL1 2530.3 EL2 30.0 ALF 10.13

LAUNCH DATE NOV 20 1964 FLIGHT TiM( $28.00 ARRIVAL DATE OCT I4 1963

HELIC_ENTRIC CONIC

RL 147.79 LAL .00 LOL 57.71 VL 32.919 GAL

RP 215.38 LAP -1.$7 LOP 277.08 VP 22.603 GAP

DISTANCE 727.083 EARTH 70 MARS

-.94 AZL 87.84 HCA 219.$9 SNA 186.32 ECC .20740 INC 2.1597 Vl 30.147

-7.95 AZP 91.87 TAL 354.$1 TAP 21S.90 RCA 147.68 APO 224.96 V2 25.496

RC 298.924 GL 24.25 GP

PLAHETOCENTRIC CONIC

C3 9.116 VHL 3.020 OLA

-S.II ZAL 98.64 ZAP 66.62 ETS

$3.29 RAL 183.81 WJbO 6567.3 VEL

81.26 ETC 257.81CLP 66.58

LNCH AZMTH LNCH TIN( L-I TIM( IRJ LAT

71.73 10 0 19 3009.19 -27.31

108.27 14 38 6 2922.60 -27.30

71.73 10 O 19 3809.19 -27.$1

108.27 14 $8 8 2922.80 -27.S0

110.00 IS 47 39 270S.S0 -51.93

110.00 13 49 38 $071.43 -23.12

DIFFERENTIAL C_RRECTZONS

TOE 1.2714 TRA .9670 TC-12.1578 BAU 1.4628

ROE .2276 RRA .1328 RCS -.SOSS FAU .40905

FOE 3.$333 FRA 3.4872 FC-47.$818 06P 27892

ODE 1.2916 BRA .gTgO BC312.1689 FOP 9256

177.89 ZAE 96.76 ETE 179.14 ZAC

11.424 PTH t.90 VHP 3.100 DPA 5.11 RAP 164.39 ECC 1.1501

INJ I._G INJ RT ASC iNJ AZI4TH INJ TIME PO COT TIM INJ 2 LAT INJ 2 LONG

150.52 21.97 70.19 11 S 48 $209.2 -29.73 148.27

90.S0 21.96 70.17 15 26 50 2322.6 -29.74 82.32

159.52 21.97 70.19 11 3 48 $209.2 -29.73 148.27

90.58 21.92 70.17 13 28 30 2922.6 -29.74 82.32

78.48 28.47 76,36 16 $3 7 2108.4 -33.20 66.58

100.17 20.02 64.09 14 40 49 2471.4 -26.41 92.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 0034.1 SrA 600.? SG3 2751.2 ST 2510.4 SR 444.2 SS 1980.6

RRT .7278 RRF .7167 RTF .9878 CRT .9969 CRS -.g514 CST -.g645

SG8 00SO.0 R23 -.0057 RIS .9877 LSA $201.0 MSA 418.7 SSA 2g.6

SGI 8046.1_S82 411.5 THA 3.12 EL1 2349.2 EL2 34.t ALF 10.01
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAYE NOV 20 19K4 FLIGHT TIM_ 330.00 ARRIVAL OAT[ OCT 16 1g65

HELIOCENTRIC CONIC DI STANCE 731.265 EARTH TO MARS

RL 147.79 LAL .00 LOt. $7.71 VL 32.922 GAL -1.01 AZL 87.85 HCA 220.56 SMA 186.56 ECC .Z0787 INC 2.1465 vl 50.147

RP 215.05 LAp -1.40 LOP 278.28 VP 22.830 GAP -8.11 AZP 91.63 TAL 554.12 TAp 214.68 RCA 147.68 APO 225.06 V2 25.555

lC 280.105 GL 24.08 GP -3.00 ZAL 94.38 ZAp 83.09 ETS 177.83 ZAE 94.96 ETE 179.08 ZAC 81.50 ETC 257.85 CLP 65.05

PLAN[TOCENYRIC CONIC

C3 9.127 VHL 3.021DLA 32.82 RAL 164.52 RAD 8567.3 V(L 11.424 pTH 1.98 VHp 3.140 DpA 5.36 RAp 164.10 ECC 1.1502

LNCH AZIATM LNCH TIME L-; TIME INJ LAT INJ LONG IMJ RT ASC 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.87 10 9 8 3790.91 -26.94 154.97 2Z.55 70.50 11 12 19 3190.9 -29.35 146.73

107.33 14 54 59 2941.28 -28.95 91.87 22.$4 70.49 15 24 0 2341.3 -29.54 83.63

72.8? 10 9 8 $790.91 -26.94 154.97 22.55 70.50 11 12 19 31g0.9 -2g.35 146.73

107.33 14 34 58 2R41.28 -28.93 RI.87 22.54 70.49 15 24 D 2341.3 -29.34 83.65

110.00 16 4 27 2665.95 -32.29 72.32 24.27 78.12 16 48 53 2065.9 -33.59 63.55

110.00 13 38 50 $114.26 -21.82 102.81 20.14 63.01 14 SO 44 2514.3 -25.26 95.55

DIFFERENTIAL CORRECTIONS NIO-C_R_ME EXECUTION ACCURACY 04_BIT DETERMINATION ACCURACY

TOE 1.2704 TRA 1.0526 TC-12.5725 8AU 1.5347 SGT 8318.8 $GR 588.4 SG3 2677.0 ST 2522.9 SR 442.9 SS 1895.9

ROE .2271RRA .|$25 RCS -.3402 FAU .484R4 RRT .8981R_ r .8858 RTF .9883 CRT .9957 CRS -.9411CST -.9618

FOE S.OROG FRA S.4847 FC-45.RR87 8_P 28875 S_ 8338.8 RZ3 -.O08R R13 .9883 LSA 3158.3 MSA 424.2 SSA 50.1

BOE 1.2R08 8RA 1.0636 BC512.5789 FSP 9005 $61 8328.Z _Z 420.G THA 2.84 EL1 2561.1 £L2 40.3 ALF 9.92

LAUNCH OATE NOV 20 1964 FLIGHT TIN( 332.00 ARRIVAL DATE OCT 18 1965

HELIOCENTRIC CCNIC DISTANCE 735.450 EARTH TO MARS

RL 147.79 LAL .00 LQA. 57.71 VL 32.924 GAL -1.08 AZl. 87.87 HCA 221.74 _k_lA 186.41 ECC .20797 INC 2.1534 vl 30.147

RP 214.72 LAP -1.42 LOP 279.43 VP 22.895 GAP -8.26 AZP 91.$9 TAL 353.71 TAp 215.45 RCA 147.84 APO 225.17 V2 25.572

RC 291.272 GL 23.91 GP -2.90 ZAL 95.15 ZAP 83.60 ETS 177.82 ZNE 93.20 ETE 179.02 ZAC 81.34 ETC 257.90 CLP 63.57

PLAN(TOCENTRIC CONIC

CS 9.142 VHL S.024 OLA 32.55 RAL 185.28 RAD 8587.3 V(L 11.425 PTH 1.98 VHP 3.182 DpA 5.58 RAp 163.85 ECC 1.1505

LNCN AZMTH LNCH 71148 L-| TIM( INJ LAT INJ LONG INJ RT A$C |NJ AZIRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.67 10 18 38 $770.83 -26.58 153.28 25.16 70.82 11 21 29 3170.8 -28.92 145.06

108.35 14 51 20 2981.98 -28.55 93.30 23.15 70.80 15 20 42 2562.0 -28.91 85.09

75.67 10 18 $8 $770.83 -26.58 153.28 25.18 70.82 11 21 29 $170.8 -28.92 145.06

108.33 14 31 20 2981.98 -28.55 93.30 25.15 70.80 15 20 42 2382.0 -28.91 85.09

110.00 18 19 4 2829.82 -32.77 69.57 25.04 79.66 17 2 54 2029.3 -33.85 60.50

110.00 13 30 4 $151.50 -20.66 105.07 20.36 82.14 14 22 36 2551.5 -24.22 97.74

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2845 TRA 1.1418 TC-12.9711 8AU 1.5858 $GT 8592.3 S¢,R 578.0 SG5 2602.9 ST 2527.3 SIR 442.1 SS 1814.2

flOE .2289 RRA .1525 RCS -.2970 FAU .47081 RRT .GGTS RRF .6533 RTF .9888 CRT .9918 CRS -.9288 CST -.9587

FOE 2.8540 FflA 5.4085 FC-44.5838 8_P 29817 8_ 8611.7 R23 -.0112 R13 .9888 LSA 5112.5 MSA 430.8 SSA 50.6

BO( 1.2847 BRA 1.1519 8C312.9745 FSP 8736 SG1 8800.9 $82 430.0 THA 2.58 EL1 2565.3 EL2 46.S ALF 9.86

LAUNCH DAYE NOV 20 1984 FLIGHT TIME 334.00 ARRIVAL OAYE OCT 20 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .DO LOL 57.71 VL

RP 214.40 LAp -1.44 LOP 280.81VP

RC 2R2.428 GL 23.74 _ -2.80 ZAL

PLANETOCENTRIC CONIC

CS 8.ISS VHL 3.027

L_CH AZWT_ _CH TIME

74.76 10 28 57

105.24 14 27 G

74.78 10 28 57

105.24 14 27 6

110.00 16 32 56

110.00 13 22 37

OIFFERENT|AL C_RRECTIONS

TOE 1.2736 TRA 1.2556 TC-13.2750 BAU 1.6282

ROE .2282 RRA .1557 RC3 -.2494 FAU .45178

FOE 2.7070 FRA 5.5705 FC-42.8854 8SP 31198

8DE 1.2941 8RA 1.2650 BC315.2755 FSP 8655

DISTANCE 739.639 EARTH TO MARS

32.927 GAL -1.15 AZL 87.88 HCA 222.92 SMA 186.46 ECC .20630 INC 2.1211 Vl 50.147

22.840 GAP -6.41 AZP 91.55 TAL 353.29 TAp 218.21 RCA 147.62 APO 225.50 V2 25.608

95.95 ZAP 62.16 (T6 177.79 Z/tIE 91.49 (T( 176.97 ZAC 61.38 ETC 257.R4 CLP 62.12

OLA 51.85 RAL 168.02 RAO 6567.3 VEL 11.426 PTH 1.98 VHp 3.227 DpA 5.77 RAp 165.64 [CC 1.1506

L-I TIM[ I_. LAT l_v LONG !NJ RT ASC ZNJ _ZNTH INJ TIME PO CST T!_ IN: 2 LAT IHJ 2 LON_

5748.58 -26.16 151.45 23.80 71.14 11 31 25 3148.6 -28.49 143.23

21)8_.09 -26.15 94.91 23.80 71.15 15 18 51 2585.1 -28.48 86.71

3748.58 -26.18 151.43 25.60 71.14 11 $1 25 3148.6 -28.49 145.23

2985.09 -26.15 94.91 25180 71.15 15 16 51 2385.1 -28.48 86.71

2596.24 -33.14 67.06 25.78 81.12 17 15 52 1996.2 -34.02 57.93

3185.44 -19.56 107,10 20.66 61.59 14 15 45 2585.4 -23.23 99.88

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

_T 8842.5 8GR 571.5 SG5 2516.2 ST 2584.0 SR 444.0 SS 1779.2

RRT .6555 RRF .6228 RTF .9890 CRY .9914 CRS -.9174 CST -.9572

S_ 8660.7 R23 -.0094 R15 .9890 LSA 3121.8 MSA 436.1 SSA 30.9

SG1 8849.7 SG2 440.9 THA 2.36 ELI 2601.6 ELI 57.2 ALF 9.75

LAUNCH DATE NOV 20 1964 FLIGHT TIME 556.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC C(_41C 01 STANCE 745.841 EARTH TO MARS

RL 147.79 LAL .DO LOL 57.71VL 32.930 GAL -1.23 AZL 87.89 HCA 224.10 SMA 186.51 ECC .20885 INC 2.1094 vt 30.147

RP 214.06 LAp -1.47 LOP 281.79 VP 22.984 GAP -8.56 kip 91.52 TAL 552.86 TAp 216.96 RCA 147.59 APO 225.45 v2 25.644

RC 293.568 GL 23.56 GP -2.70 ZAL 96.77 ZAP 80.74 (TS 177.76 ZAE 89.80 ETE 178.95 ZAC 81.45 (TC 257.97 CLP 60.71

PLANETOCENTRIC CONIC

C3 9.189 VHL S.OS10LA $1.55 RAL 166.80 RAD 6567.3 VEL 11.427 PTH 1.g8 VHp S.273 DpA 5.95 RAP 163.47 ECC 1.1512

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

75.94 10 40 14 3725.54 -25.75 149.38 24.47 71.47 11 42 17 5123.5 -28.04 141.20

104.08 14 22 4 $011.25 -25.74 96.74 24.47 71.45 15 12 15 2411.5 -28.0_ 88.56

75.94 10 40 14 $723.54 -25.75 149.58 24.47 71.47 11 42 17 3123.5 -28.04 141.Z0

104.08 14 22 4 3011.25 -25.74 96.74 24.47 71.45 15 12 15 2411.5 -28.05 88.56

110.00 18 45 20 2565.75 -53.44 64.73 26.52 82.47 17 28 6 1965.8 -54.12 55.56

110.00 13 16 8 $217.04 -18.52 108.96 21.02 60.74 14 9 45 2617.0 -22.28 101.84

DIFFERENTIAL C_RECTION3 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.2538 TRA 1.3438 TC-13.6557 BAU 1.6778 SGT g110.4 8GR 565.5 SG5 2444.5 ST 2545.9 SR 442.8 SS 1681.?

ROE .2280 RRA .1533 RC3 -.2119 FAU .45919 RRT .6028 RRF .5878 RTF .9894 CRT .9879 CRS -.8986 CST -.9520

FOE 2.4427 FRA 5.5290 FC-41.3777 §SP 31942 SG8 9127.8 R23 -.0129 R 15 .9894 LSA 3049.0 MSA 445.2 SSA 31.4

90E 1.2741 9RA 1.3523 8C315.6575 FSP 8516 SGI 9116.7 SG2 449.1THA 2.14 ELI 2581,3 [L2 67.S ALF 9.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 20 1964 FLIGHT TIME 338.00 ARR|VAL DATE OCT 24 1965

HELIOCENTRIC C04¢1C

RL 147.79 LAL .OO

RP 213.77 LAP -1.49

RC 294.693 _b Z3.39

PLANETOC(NTRIC CONIC

C3 9.222 VNL 3.05?

LNCH AZNTH LNCN TIME

77.25 10 32 42

102.75 14 16 0

77.25 10 32 42

102.75 14 16 0

110.00 16 37 33

110.00 13 10 20

D|FFERENTIAL CCRRECTIONS

TOE 1.2312 TRA 1.4369 TC-14.0120 8AU 1.7276

ROE .2284 RRA .1530 RC3 -.17§1 FAU .42596

FOE 2.2020 FRA 5.4945 FC-39.9896 BSP 32695

BOE 1.2322 SRA 1.4470 8C314.0131 FSP 8002

DISTANCE 748.048 EARTH TO MARS

LOL 57.71VL 32.933 GAb -1.31 AZL 87.g0 HCA 225.28 SHA 186.57 ECC .20903 INC 2.0981 vt 30.147

LOP 282.97 VP 23.028 GAP -8.71 AZp 91.48 TAL 352.41 TAp 217.70 KCA 147.57 APO 225.56 V2 25.679

_p -2.61 ZAL 97.62 ZAp 59.37 ETS 177.73 ZAE 88.16 ETE 178.89 ZAC 81.48 ETC 258.00 CLP 59.34

DLA 30.84 RAL 167.60 RAO 6567.3 VEL 11.429 pTH 1.98 VHP 3.321DpA 6.11 RAp 163.34 ECC 1.1518

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3695.00 -28.33 147.07 25.18 71.79 11 $4 17 3095.0 -27.58 138.91

3041.17 -25.32 98.84 25.17 71.78 15 6 41 2441.2 -27.57 90.68

3695.00 -28.33 147.07 25.18 71.79 1! 54 17 3095.0 -27.58 138.91

3041.17 -28.32 98.84 25.17 71.78 18 6 41 2441.2 -27.57 90.68

2537.07 -33,68 62.53 27.25 83.75 17 39 $0 1937.1 -34.17 53.32

3247.10 -17.51 110.71 21.44 60.16 14 4 27 2647.1 -21.33 103.68

MID-COURSE EX(CUT|ON ACCURACY ORBIT DETERN|NATIO4¢ ACCURACY

8GT 9371.0 SGR 558.9 SG3 2370.8 ST 2522.1SR 442.6 SS 1593.5

RRT .5690 RRF .$519 RTF .9898 CRT .9832 CRS -.8770 CST -.9465

SG8 9387.5 R23 -.0154 R13 .9898 LSA 2982.6 MSA 453.9 SSA 31.8

$61 9378.3 862 457.7 THA 1.94 ELI 2559.4 EL2 79.6 ALF 9.80

LAUNCH DATE NOV 20 1964 FLIGHT TIM( 340.00 ARRIVAL DATE OCT 26 1968

HELIOCENTRIC CONIC

RL 147.79 LAb .O0 LOt. 57.71VL

RP 213.46 LAP -1.51 LOP 264.16 Vp

RC 293.803 GL 23.21GP -2.53 ZAL

PLANETOCENTRIC CONIC

C3 9.261VHL _.043

LNCH AZNTH LNCH Tll4(

78.72 11 6 46

101.28 14 8 31

78.72 11 6 46

101.28 14 8 31

110.00 17 9 21

110.00 13 S 7

D|FFERENTIAL _R(CTION8

TOE 1.2061 TRA 1.5403 TC-14.3380 BAU 1.7753

RDE .2291 RRA .1530 RC3 -.1394 FAU .41235

FOE 1.9714 FRA S.4876 FC-38.5479 B3P 33481

BDE 1.2277 BRA 1.5479 8C314.3386 FSP 7715

DISTANCE 752.260

32.937 GAL -1.39 AZL_ 87.91HCA
23.072 GAP -8.85 AZP 91.44 TAL

98.50 ZAP 58.04 (TS 177.70 ZA(

226.47 SMA 186.62 ECC ._10)943 |NC 2.0872

351.95 TAp 218.42 RCA 147.54 APO 225.71

86.55 ET( 178.66 ZAC 81.54 ETC 258.02

EARTH TO MARS

vl 30.147

V2 25.714

CLP 58.01

OLA 30.31 RAt. 168.43 RAID 65487.3 VEL 11.430 PTH 1.98 VHP 3.371 DPA 6.24 RAp 163.24 ECC 1.1524

L-| T|NE INJ LAT INJ LONG INJ fiT ASC |NJ AZMTH ]NJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

3661.66 -24.89 144.42 25.91 72.13 12 7 48 3061.7 -27.10 136.28

3076.16 -24.88 101.30 25.91 72.11 14 59 47 2476.2 -27.09 93.16

3661.66 -24.69 144.42 28.91 72.13 12 7 48 3061.7 -27.10 136.28

3078.16 -24.88 101.30 25.91 72.11 14 59 47 2476.2 -27.09 93.16

2909.78 -33.88 80.42 27.99 84.99 17 51 11 1909.8 -34.18 51.19

3276.04 -16.53 112.37 21.91 59.64 13 59 43 2676.0 -20.43 105.42

MID-COURSE ExECUTIOI ACCURACY ORB|T DETERMINAT|ON ACCURACY

SGT 9622.5 SGR 551.9 _3 2296.4 ST 2498.1 SR 442.8 SS 1515.5

RRT .$349 RRF .5161 RTF .9901 CRT .9773 CRS -.8512 CST -.9400

9838.4 R23 -.0175 R13 .9901 LSA 2918.3 MSA 464.S SSA 32.1

SG1 9627.1 SG2 466.1 THA 1.76 EL1 2535.3 EL2 92.5 ALF 9.84

LAUNCH DkTE NOV 20 1964 FL|GHT TIME 342.00 ARRIVAL DATE OCT 26 1965

MELIOCENTRIC CONIC DISTANCE 756.478 EARTH TO HA_6

RL 147.79 LAL .00 LOt. 57.71VL 32.940 GAL -1.48 AZL 87.92 HCA 227.66 SMA 186.69 ECC .20988 INC 2.0787 Vl 30.147

RP 213.18 LAP -1.53 LOP 265.35 VP 23.115 GAP -8.99 AZP 91.40 TAL 351.47 TAP 219.14 RCA 147.31Apo 225.86 V2 25.748

RC 296.904 GL 23.03 6P -2.44 ZAL 99,40 ZAP 58.75 ETS 177.66 ZAE 84.98 ETE 178.63 ZAC 81.60 ETC 258.03 CLP 56.71

PLANETOCENTRIC CONIC

C3 9.307 VHL 3.051DLA 29.76 RAL 169.28 RAG 6567.3 VEL 11.432 PTH 1.98 VHP 3.423 DPA 6.36 RAP 163.18 ECC 1.1532

LNCH AZNTH LNCH TIME L-I TIME IHJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

80.44 11 23 5 3621.37 -24.44 141.26 26.87 72.46 12 23 27 3021.4 -28.81 183.14

99.36 13 88 57 3118.39 -24.43 104.28 26.67 72.45 14 50 36 2518.4 -28.80 96.17

100.00 14 25 52 3032.40 -25.99 98.41 27.18 74.66 15 18 24 2482.4 -27.84 90.09

IO0.O0 13 36 52 3182.58 -22.90 108.49 26.10 70.24 14 $1 54 2582.6 -25.38 100.57

110.00 17 20 52 2483.59 -34.00 58.39 28.73 86.18 18 2 18 1883.6 -34.15 49.14

110.00 13 0 21 3304.16 -15.55 113.96 22.43 59.17 13 55 25 2704.2 -19.52 107.10

DIFFERENTIAL C(_R(CTION8 MID-COURSE EXECUT[GN ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1763 TRA 1.6468 TC-14.6374 OAU 1.8213 SGT 9866.8 SGR 548.4 SG3 2221.2 ST 2472.1SR 443.6 SS 1442.9

ROE .2302 RRA .1531RC3 -.1047 FAU .39843 RRT .5004 RRF .4802 RTF .9903 CRT .9697 CRg -.6210 CST -.9328

FOE 1.7543 FRA 5.4440 FC-37.0613 B_P 34274 S_ 9882.0 R23 -.0190 R13 .9903 LSA 2857.0 NSA 476.0 SSA 32.4

BOE 1.2006 BRA 1.6540 8C314.6377 FSP 7444 $61 9870.6 SG2 474.6 THA 1.60 EL1 2309.3 EL2 106.7 ALF 9.89

LAUNCH DATE NOV 20 1964 FLIGHT TIME 344.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC C.CNIC DISTANCE 760.701 EARTH TO MARS

RL 147.79 LAL .O0 LOL 37.71VL 32.944 GAL -1.36 AZL 87.93 HCA 228.86 SMA 186.75 ECC .21031 IHC 2.0865 vl 30.147

RP 212.87 LAp -1.58 LOP 286.35 VP 23.158 GAP -9.13 AZP 91.36 TAL 330.98 TAP 219.84 RCA 147.47 APO 226.03 V2 28.782

RC 297.969 GL 22.84 GP -2.38 ZAL 100.33 ZAP 53.49 ETS 177.66 ZN[ 83.44 ETE 178.81 ZAC 81.67 ETC 258.04 CLP 55.46

PLAN(TOCENTRIC C(_IIC

C3 9.361VHL 3.060 DLA 29.20 RAL 170.14 RAD 6587.3 VEL 11.435 pTH 1.98 VHP 3.477 DPA 6.45 RAP 163.15 ECC 1.1541

LNCH AZI4TH LI_H TIN( L-| TIM( INJ LAT INa LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT |NJ 2 LONG

82.55 11 43 4 3569.49 -23.97 137.26 27.46 72.80 12 42 34 2969.5 -26.10 129.16

97.45 13 45 52 $172.50 -23.96 108.13 27.46 72.79 14 38 45 2572.5 -26.09 100.04

100.00 14 59 44 2933.69 -27.58 91,65 28.50 77.91 15 48 40 2335.7 -28.94 83.12

100.00 13 11 54 $281.53 -20.48 114.84 26.11 67.73 14 6 35 2681.5 -23.32 107.20

110.00 17 32 9 2459.31 -34.09 56.42 29.49 87.34 18 13 7 1858.3 -34.08 47.17

110.00 12 33 58 3331.68 -14.38 115,51 23.00 38.74 13 51 30 2731.7 -18.62 108.72

DIFFERENTIAL CCRRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT O[TERM|NATIOR ACCURACY

TO( 1.1467 TRA 1.7562 TC-14.9088 8AU 1.8658 SGT10102.6 SGR 548.0 9G3 2146.0 ST 244_ 8 SR 444.6 SS 1376.0

ROE .2316 RRA .1533 RC3 -.0714 FAU .36447 RRT .4659 RRF .4446 RTF .9908 CRT .9603 CRtS -.7661CST -.9247

FOE 1.5474 FRA 5.4185 FC-35.5583 BSP 35057 96810117.4 R23 -.0203 R13 .9905 LSA 2796.2 MSA 488.2 SSA 32.6

6OE 1.1698 6RA 1.7648 8C314.9090 FSP 7181 S6110105.8 862 482.9 _HA 1.45 ELI 247q.8 EL2 122.2 ALF 9.94

1254



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE hK3V 20 lg64 FLIGHT TIME 346.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .D0

RP 212.ST LAP -1.56

RC 299.061GL 22.65

PLANETOCENTRIC CONIC

C3 g.422 VHL 3.070

LNCH AZMTH LNCN TIM(

85.61 12 11 22

94.$9 1S 24 37

100.00 15 22 IS

100.00 12 $8 23

110.00 17 43 14

110.00 12 $1 SS

DIFFERENTIAL CORRECTION8

TOE 1.11Z1 TRA 1.8747 TC-13.1351 BAU l.gogo

ROE .2388 RRA .1535 RC3 -.0396 FAU .37070

F0E 1.3534 FRA 5.3949 FC-34.0623 BSP 33839

80[ 1.1304 BRA 1.8810 8C315.1552 FSP 6932

DISTANCE 764.930 EARTH TO NARS

LOt. 57.71 VL 32,948 GAL -1.65 AZL 87.94 HCA 230.05 SMA 186.82 ECC .21080 INC 2.0567 Vl 30.147

LOP 287.75 VP 23.200 GAP -g.26 AZP 91.32 TAL 350.48 TAp 220.53 RCA 147.44 APO 226.20 V2 25.815

GP -2.29 ZAL 101.29 ZAP 54.27 ETS 177.64 ZAE 81.94 ETE 178.79 ZAC 81.74 ETC 258.05 CLP 54.24

OLA 28.63 RAL 171.02 RAD 6367.3 VEL 11.437 pTH 1.98 VHp 3.532 OpA 6.53 RAp 163.16 ECC 1.1551

L-I TIME |NJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3490.90 -23.49 131.32 28.28 73.14 13 9 33 2890.9 -25.57 123.2A

3253.63 -23.48 113.94 28.28 73.13 14 18 31 2653.6 -25.$7 105.87

2875.17 -28.34 87.32 29.57 80.06 16 10 1O 2275.2 -29.42 78.68

3344.3g -18.80 118.78 26,43 66.32 13 52 10 2744.6 -21.84 111.50

2433.77 -34.1§ 54.50 30.25 88.48 18 23 48 1833.8 -33.99 45.26

3358.77 -13.62 117.02 23.60 58.34 13 47 54 2758.8 -17.71 110.29

MIO-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT10332.8 SGR 544.8 303 2072.3 ST 2412.0 SR 446.4 SS 1317.4

RRT .4320 RRF .4098 RTF .9908 CRT .9486 CR5 -.7468 CST -.9164

SG810347.0 R23 -.0212 R13 .9907 LSA 2738.9 MSA 500.3 SSA 52.7

80110335.3 802 491.2 THA 1.31 EL1 2449.1 EL2 139.1ALF 9.99

LAUNCH OATE NOV 20 1964 FLIGHT TIM( 346.00 ARRIVAL DATE NOV 3 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00 LOL 57.71 VL 32.952 GAL

RP 212.29 LAP -1.60 LOP 288.95 VP 23.242 GAP

RC 300.120 GL 22.45 GP -2.22 ZAL 102.27 ZAP

PLAN(TOCENTRIC CONIC

C3 9.491 VHL 3.081

LNCH AZMTH LNCH TIME

90.00 13 26 25

90.00 12 16 44

100.00 15 41 7

100.00 12 44 43

110.00 17 54 11

110.00 12 46 10

DIFFERENTIAL CCRRECTION8

TOE 1.0728 TRA 1.9956 TC-15.3783 BAU 1.9514

ROE .2353 RflA .1537 RC3 -.0093 FAU .35706

FOE 1.1660 FRA 5.3880 FC-32.5691 BSP 36585

BDE 1.0983 BRA 2.0015 9C315.3783 FSP 6877

DISTANCE 769.164 EARTH TO MARS

-1.73 AlL 87.95 t'_A 231.26 SMA 186.89 ECC .21131 INC 2.0472 vl 30.147

-9.40 AZP 91.28 TAL 349.96 TAp 221.21 RCA 147.40 APO 226.38 V2 25.847

53.08 ETS 177.62 ZAE 80.48 ETE 178.77 ZAC 81.81ETC 258.05 CLP 53.05

DLA 28.04 RAL 171.92 RAD 6567.3 VEL 11.440 PTH 1.98 VHP 3.588 DpA 6.59 RAp 163.20 ECC 1.1562

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3260.55 -25.21 114.96 29.78 76.63 14 20 46 2660.6 -26.80 106.65

3486.86 -20.80 130.06 28.38 70.34 13 14 51 2886.9 -23.29 122.28

2826.31 -29.86 83.78 30.56 81.85 16 28 14 2226.3 -29.69 75.08

3396.33 -17.36 121.94 26.88 65.27 13 41 20 2796.3 -20.55 114.60

2409.87 -34.16 52.64 31.03 89.58 18 34 20 1809.9 -33.86 43.41

3385.54 -12.68 118.50 24.25 37.98 13 44 35 2785.5 -16.80 111.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT10556.8 SGR 544.4 903 1999.1 ST 2377.8 SR 448.2 SS 1262.4

RRT .3983 RRF .3752 RTF .9909 CRT .9343 CRS -.7006 CST -.9068

$G_10570.8 R23 -.0221 RI3 .9909 LSA 2679.8 MSA 514.5 SSk 32.8

S0110359.0 SG2 499.2 THA 1.18 EL1 2414.3 EL2 157.4 ALF 10,03

LAUNCH DATE NOV ZO 1964 FLIGHT TIME 350.00 ARRIVAL DATE NOV 5 1965

HELIOCEHTRIC CONIC

RL 147.79 LAL .00 LO_. 57.71 VL 32.956 GAL

RP 212.01 LAP -1.62 LOP 290.15 VP 23.283 GAP

RC 301.167 GL 22.25 GP -2.15 ZAL 103.28 ZAP

PLANET(_K_[NTRIC CONIC

C3 9.569 VHL 3.09S

gO.DO 13 57 14

go.oo 11 53 14

lOO.OO 15 58 3

100.00 12 35 6

110.00 18 4 59

110.00 12 44 39

DIFFERENTIAL CORRECTIONS

TOE 1.0313 TRA 2.1221 TC-1§.5701BAU 1.9919

ROE .2376 RRA .1539 RE3 .0193 FAU .34360

FOE .9898 FRA 5.3407 FC-31.0851 9SP 37349

8DE 1.0583 8RA 2.1277 8C315.5701FSP 6440

DISTANCE 773.403 EARTH TO MARS

-I.84 AZL 87.96 HCA 232.46 SMA 186.96 ECC .21185 INC 2.0380 VI 30.147

-g.53 AZP gl.24 TAL 349.42 TAp 221.88 RCA 147.35 kPO 226.57 V2 25.879

51.94 ETS 177.60 ZAE 79.04 ETE 178.76 ZAC 81.89 ETC 256.04 CLP 51.91

DLA 27.43 RAL 172.84 RAD 6367.3 VEL 11.444 PTH 1.99 VHp 3.647 DpA 6.63 RAp 163.28 ECC 1.1575

L-] TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ T_ME PO CST TIN INJ 2 LAT INJ 2 LONG

3173.22 -26.44 108.66 31.04 79.47 14 SO 7 2573.2 -27.62 100.39

3577.41 -18.62 135.81 28.59 68.27 12 52 31 2977.4 -21.41 128.25

2783.76 -29.23 80.67 51.51 83.45 16 44 26 2183.8 -29.83 71.92

3442.09 -16.03 124.69 27.41 64.43 13 32 28 2842.1 -19.34 117.46

2386.52 -34.18 50.81 31.81 90.66 18 44 45 1786.5 -33.71 41.60

3412.10 -11.70 119.95 24.94 57.65 13 41 31 2812.1 -15.88 115.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G710772.9 $GR 544.9 SG3 1927.0 ST 2344.6 SR 450.4 SS 1215.1

RRT .3657 RRF .3418 RTF .9910 CRT .9169 CRS -.6497 CST -.8970

5G810786.7 R23 -.0230 R13 .9910 LSA 2623.9 MSA 528.9 SSA 32.8

S6110774.8 8G2 507.1THA 1.06 EL1 2380.9 EL2 177.0 ALF 10.05

LAUNCH DATE NOV 20 1964 FLIGHT TIME 352.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC DISTANCE 777.646

RL 147.79 LAL .00 LOt. 57.71 VL 32.961 GAL -1.94 AZL 87.97 HCA

RP 211.78 LAp -1.63 LOP 291.38 VP 23.324 GAP -9.66 AZP 91.20 TAt.

RC 302.203 GL 22.05 GP -2.08 ZAL 104.30 ZAP 50.82 ET8 |77.58 zAE

PLAN(TOCEMTRIC CONIC

CS 9.657 VHL 3.108 DLA 26.92 RAL 173.77 RAD 6567.3 VEL 11.448 pTH

LNCH AZMTH LNCH TIM( L-I TIME INJ LAX

go.o0 14 19 45 3112.68 -27.12

90.00 11 38 7 3641.52 -16.96

100.00 18 13 43 2745.30 -29.50

1OO.O0 12 26 51 3484.13 -14.78

110.00 18 13 41 2363.67 -34.15

110.00 12 41 22 3438.53 -10.73

DIFFERENTIAL C.CRRECTION8

TDE .9847 TRA 2.2525 TC-15.7390 8AU 2.0319

ROE .2401 RRA .1541 RC3 .0466 FAU .33039

FDE .8207 FRA 5.3080 FC-29,819§ 8SP 38084

BDE 1.0135 BRA 2.2578 BC315.7390 FSP 6208

EARTH TO MARS

233.67 SMA 187.04 ECC .21242 INC 2.0291 vt 30.147

348.87 TAp 222.34 RCA 147.31 Apo 226.77 V2 25.911

77.64 ETE 178.74 ZAC 81.97 ETC 258.03 CLP 50.79

1.99 VHP 3.706 DpA 6.65 RAp 163.39 ECC 1.1589

INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

104.56 32.13 81.52 15 11 38 2512.7 -28.01 96.01

139.78 29.05 66.96 12 38 49 3041.5 -19.93 132.37

77.85 52.45 84.91 16 59 28 2145.3 -29.89 69.06

127.19 28.01 63.72 13 24 55 2884.1 -18.19 120.06

49.03 32.62 91.72 18 55 4 1763.7 -33.53 39.84

121.39 25.66 57.35 13 38 41 2838.5 -14.96 114.84

MID-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10983.5 _ 5_6.0 SG3 1855.g 87 2308.9 SR 452.9 SS 1173.0

RRT .3335 RRF .3090 RTF .gg12 CRT .8g59 CRS -.sg2g CST -.8870

S¢A810997.1 R23 -.0236 R13 .gg12 LSA 2572.1 MSA 543.7 SSA 32.7

30110985.0 SG2 514.7 THA .95 ELI 2344.6 EL2 198.2 ALF 10.04
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 20 1964 FLIGHT TIME 354.00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CCJqIC

RL 147.79 LAL .00

RP 211.47 LAP -1.65

RC $03.226 _L 21.83

PLAN(TOCENTRIC CO_IIC

C3 9.754 VHL 3.123

LNCH AZMTH LNCH TIME

90.00 14 39 2

90.00 11 26 23

100.00 16 28 31

100.00 12 19 34

110.00 18 26 |7

110.00 12 38 17

DIFFERENTIAL C_RECTI(_S

T0E .9477 TRA 2.4019 TC-16.8276 BAU 2.0659

ROE .2452 RRA .1546 RC3 .0741FAU .31576

FOE .6919 FRA 5.3066 FC-28.0261 BS/P $9129

DOE .9764 BRA 2.4069 8CS15.6277 FSP 6048

DISTANCE 781.892 EARTH TO MARS

LOt. 57.71 VL 32.965 GAL -2.05 AZL 87.98 HCA 234.88 SMA 187.11 ECC .21302 INC 2.0204 vl 30.147

LOP 292.57 VP 23.365 GAP -9.79 AZP 91.16 TAL 348.31 TAp 223.19 RCA 147.25 Apo 226.97 V2 25.941

gp -2.02 ZAL 105.35 ZAP 49.74 ITS 111.56 ZA[ ?6.28 ETE 178.74 ZAC 82.06 ETC 258.02 CLP 49.71

DLA 26.16 RAL 174.71RAD 6567.4 VEL 11.452 PTH 1.99 VHp 3.767 OpA 6.66 RAp 165.54 ECC 1.1605

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3062.72 -27.57 100.97 3S.17 83.27 15 SO 4 2462.7 -28.22 92.37

3695.43 -15.49 143.06 29.61 66.00 12 27 58 3095.4 -18.61 155.77

2709.71 -29.68 75.22 33.39 86.28 17 13 41 2109.7 -29.88 66.42

3525.67 -IS.58 129.50 28.67 63.11 13 18 18 2925.7 -17.08 122.A6

2341.24 -34.09 47.28 $3.43 92.75 19 5 19 1741.2 -33.33 38.12

3464.91 -9.76 122.81 26.42 57.08 13 36 2 2864.9 -14.03 116.32

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT11174.6 $GR 548.7 SG3 1782.8 ST 2298.0 SR 456.2 SS 1149.9

RRT .3050 RRF .2612 flTF .9912 CRT .8729 CRS -.5425 CST -.8816

S6811188.1 R23 -.0228 R13 .9912 LSA 2549.9 MSA 555.1 SgA 32.6

S_111175.9 SG2 522.5 THA .86 ELI 2332.6 EL2 219.3 ALF 9.92

LAUNCH OAT( NOV 20 1964 FLIGHT TIME 336.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00 LOt. 57.71 VL 32.970 GAL

tip 211.20 LAp -1,67 LOP 295,79 VP 23.404 GAP

RC S04.242 GL 21.61 GP -1.96 ZAL 106.42 ZAP

PLANETOCENTRIC CONIC

C3 9.861VHL S.140

LNCH AZMTH LNCH TIM(

90.00 14 56 24

90.00 11 18 37

100.00 19 42 39

100.00 12 13 3

110.00 18 $6 47

110.00 12 SS 24

DIFFERENTIAL CGRRECTION9

TOE .6783 TRA 2.g271 TC-18.0091 BAU 2.1098

ROE .2499 RflA .1544 RC3 .0969 FAU .30501

FOE .SOOS FRA 5.2351 FC-28.7774 BSP 39472

BOE .9123 8RA 2.5318 BC315.OOS4 FSP 5754

DISTANCE 786.147 EARTH TO MARS

-2.15 AZL 87.99 HCA 236.09 SNA 187.19 ECC .21365 INC 2.0119 vl 30.147

-9.92 AZP 91.12 TAL 347°73 TAP 225.62 RCA 147.2_ APO 227.19 V2 25.971

48.68 ITS 177.55 ZN[ 74.94 [TE 178.73 ZAC 82.14 ETC 258.00 CLP 48.65

DkA 23.54 RAL 175.86 RAD 6567.4 VEk 11.456 PTH 1.99 VHP 3.830 DpA 6.65 RAp 165.71ECC 1.1623

L-I TIN( INJ LAT |NJ I_G |NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3018.95 -27.88 97.81 34.17 84.82 13 46 43 2418.9 -28.30 89.2?

$745.55 -14.14 145.95 30.25 65.21 12 19 0 3143.6 -17.37 138.76

2678.$9 -29.80 72.73 34.32 87.58 17 27 15 2076.4 -29.82 63.94

3561.33 -12,41 131.69 29.37 62.38 13 12 24 2961.3 -15.98 124.72

2319.28 -34.00 45.57 34.26 93.76 19 15 27 1719.3 -33.11 36.44

$491.22 -8.78 124.23 27.22 56.83 13 33 35 2891.2 -13.09 117.77

MID-COURSE (XI[CUTIOI ACCURACY oRBIT DETERMINATION ACCURACY

SGT11398.S Sr_ 550.0 SG3 1718.7 ST 2258.4 SR 458.4 SS 1106.2

RRT .2718 flRF .2459 RTF .9913 CRT .8404 CRS -.AGO8 CST -.8666

$G811401.8 R23 -.0251 R13 .9915 LSA 2471.g MSA 576.7 SSA 32.3

SGl11389.6 5412 529.2 THA .75 EL1 2271.7 EL2 244.6 ALF 9.88

LAUNCH DATE NOV 20 1964 FLIGHT TIME 338.00

HELIOCENTRIC CONIC DISTANCE 790.403

RL 147.?9 LAL .00 LOt. 57.71 VL 32.974 GAL -2.26 AZL 88.00 HCA

RP 210.95 LAP -1.69 LOP 293.01 VP 23.444 GAP -10.05 AZP 91.06 TAL

RC 305.247 GL 21.39 GP -1.91 ZAL 107.52 ZAP 47.66 ITS 177.53 ZAE

PLANE TOCENTRIC CONIC

CS g.980 VHL S.159 DLA 24.87 RAL 176.63 RAG 6567.4 VEL 11.462 PTH

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 13 12 33 2979.17 -28.09

90.00 11 8 9 3788.05 -12.83

100.00 16 36 18 2644.78 -29.87

100.00 12 T 8 $597.68 -11.26

110.00 18 47 14 2297.84 -33.89

110.00 12 $2 40 3517.59 -7.80

OIFFERENTIAL CORRECTIONS

TOE .8195 TRA 2.6717 TC-16.0949 BAU 2.1474

ROE .2495 RRA .1544 RCS .1198 FAU .29269

fOE .$315 FRA $.1955 FC-25.$914 BSP 40134

60E .8586 BRA 2.6781 0C316.0953 FSP 5553

LAUNCH DATE NOV 20 1964

ARRIVAL DATE ROY 13 1965

EARTH TO MARS

237.31 SMA 187.27 ECC .21432 INC 2.0037 vl $0.1A7

347.13 TAp 224.44 RCA 147.14 Apo 227.41 V2 26.001

73.63 (TE 178.72 ZAC 92.24 (TC 257.97 CLP 47.63

1.99 VHp 3.894 OpA 6.65 RAp 163.91ECC 1.1642

INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

94.92 35.17 86.26 16 2 12 2579.2 -28.31 66.26

148.58 $0.93 64.55 12 11 18 3188.1 -16.17 141.48

70.40 35.26 88.81 17 40 21 2044.8 -29.72 61.60

133.78 30.13 62.13 15 T 5 2997.7 -14.90 126.88

43.89 35.11 94.75 19 25 31 1697.6 -32.86 34.80

125.63 26.05 56.61 13 $1 17 2917.6 -12.13 119.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T11582.0 8GR 552.7 SG3 1652.0 ST 2206.8 SR 461.5 ss 1081.9

RRT .2423 RRF .2157 RTF .9914 CRT .8049 CRS -.5878 CST -.8575

S6811595.2 R23 -.0259 R13 .9914 LSA 2429.0 MSA 593.6 SSA 32.1

S6111582.8 SG2 536.1 THA .66 ELi 2238.3 EL2 270.0 ALF 9.70

FLIGHT TIN( 360.00

HELIOCENTRIC CGNIC DISTANCE 794.663

RL 147.79 LAL .00 LOL 37.71 VL 32.979 GAL -2.37 AZI. 88.00 HCA

RP 210.70 LAP -1.70 LOP 296.25 VP 23.482 GAP -10.17 AZP 91.04 TAL

RC 306. 243 r_. 21.18 GP -1.85 ZAL 108.63 ZAP 46.67 ITS 177.51 ZN[

PLAN(TOCENTRIC CONIC

CS 10.110 VHL S.180 DLA 24.20 RAL 177.60 RAD $567.4 V(L 11.467 PTH 1.99 VHP

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LGNG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 27 49 2942.37 -28.22 92.23 36.16 87.60 16 16 32

90.00 11 0 40 3830.02 -11.61 151.04 31.70 63.99 12 4 SO

100.00 17 9 29 2614.61 -29.89 68.16 36.20 89.99 17 55 3

100.00 12 I 42 3655.01 -10.13 135.79 $0.93 61.72 13 2 15

110.00 18 57 35 2275.$8 -33.76 42.24 35.97 95.71 19 35 $2

110.00 12 30 3 3544.01 -6.80 12T.03 28.92 56.42 13 29 9

OIFFEflENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .7571 TRA Z.8225 TC-15.1593 BAU 2.1841 SGT11770.S _ 555.8 SG3 1587.1

RDE .2529 flRA .1544 tiCS .1412 FAU .28070 RflT .2140 RRF .1867 RTF .9914

FOE .2116 FflA S.1523 FC-24.0376 BSP 40808 S6811783.7 R23 -.0265 R13 .9914

80E .7982 BRA 2.0267 BC318.1599 FSP 5323 S6111771.2 SG2 542.8 THA .58

ARRIVAL DATE NOV 15 1965

EARTH TO MARS

238.53 SNA 187.36 ECC .21502 INC 1.9957 vl 30.147

346.52 TAp 225.05 RCA 147.07 Apo 22?.64 V2 26.029

72.35 ETE 178.72 ZAC 82.$4 ETC 237.95 CLP 46.64

3.960 DpA 6.39 RAP 164.14 ECC 1.1664

PO CST TIN INJ 2 LAT INJ 2 LONG

2342.4 -28.26 83.57

3230.0 -13.02 144.02

2014.6 -29.57 sg.37

$033.0 -13.83 128.g5

1576.4 -32.60 $3.20

2944.0 -11.17 120.66

ORDIT DETERMINATION ACCURACY

ST 2180.5 SR 464.g SS 1064.5

CRT .7636 CR$ -.3125 CST -.8505

LSA 2593.8 MSA 610.S SSA 31.7

EL1 2209.7 EL2 296.2 ALF g.42
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH DATE ttOV 20 1964 FLIGHT TIME 362.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC DISTANCE 798.926 EARTH TO MARS

RL 147.79 LAL .00 L(_ 57.71 VL 32.984 GAL -2.49 AZL 88.01HCA 239.75 8MA 187.44 ECC .21575 INC 1.9879 V1 30.147

RP 210.46 LAp -1.72 LOP 297.45 Vp 23.520 GAP -10.30 AZP 91.00 TAL 345.90 TAp 225.65 RCA 147.00 APO 227.88 V2 26.057

RC 307.229 GL 20.92 GP -1.80 ZAL 109.75 ZAP 45.70 ETS 177.49 ZAE 71.09 ETE 178.72 ZAC 82.44 ETC 257.91CLP 45.68

PLANETOCENTRIC CONIC

C3 10.252 VHL 3.202 DLA 23.51RAL 178.59 RAD 8567.4 V(L 11.473 PTH 1.99 VHp 4.027 OpA 6.53 RAp 164.40 ECC 1.1687

LNCH AZMTH LMCH TIME L-X TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 42 25 2907.86 -28.30 89.71 57.15 88.86 16 30 53 2307.9 -28.15 81.05

90.00 10 53 56 3870.13 -10.40 153.57 32.51 63.51 11 58 26 3270.1 -13.88 146.41

100.00 17 22 20 2585.66 -29.87 66.01 37.15 91.12 18 5 26 1985.7 -29.40 57.23

100.00 11 56 41 3667.56 -9.00 137.74 31.77 61.38 12 57 49 3067.6 -12.76 130.96

110.00 19 7 53 2255.48 -33.61 40.63 38.85 96.66 19 45 28 1655.5 -32.32 31.63

110.00 12 27 38 3570.51 -5.80 128.43 29.81 56,25 13 27 9 2970.5 -10.20 122.10

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6899 TRA 2.9773 TC-16.2007 BAU 2.2205 SGT11954.5 8DR 558.2 SG3 1523.9 ST 2158.5 SR 468.4 SS 1052.6

ROE .2568 RRA .1544 RC3 .1613 FAU .26906 RRT .1865 RRF .1587 RTF .9914 CRT .7160 CRS -.2353 CST -.8455

FDE .0785 FRA 5.1083 FC-22.7219 BSP 41430 S6811967.5 R23 -.0270 R13 .9914 LSA 2365.0 MSA 626.2 SSA 31.4

BDE .7362 6RA 2.9813 BC316.2015 FSP 5115 86111954.9 SG2 549.3 THA .50 EL1 2185.0 EL2 323.0 ALF 9.03

LAUNCH DATE NOV 20 1964 FLIGHT TIME 364.00 ARRIVAL DATE NOV lg 1965

HELIOCENTRIC CONIC DISTANCE 803.192 EARTH TO MARS

RL 147.79 LAL .00 LOt. 57.71 VL 32.989 GAL -2.61 AZL 88.02 HCA 240.98 SMA 187.53 ECC .21652 INC 1.9802 vl 30.147

RP 210.22 LAp -1.73 LOP 298.67 VP 23.557 GAP -10.42 AZP 90.96 TAL 345.26 TAP 226.24 RCA 146.93 APO 228.13 V2 26.085

RC 308.206 GL 20,67 GP -1.75 ZAL 110.90 ZAP 44.77 ET8 177.48 ZAE 69.87 ETE 178.72 ZAC 82.54 ETC 257.88 CLP 44.74

PLANETOCENTRIC CONIC

C3 10.407 VHL 3.226 DLA 22.81RAL 179.58 RAO 6567.4 VEL 11.480 PTH 2.00 VHP 4.095 DPA 6.46 RAp 184.69 ECC 1.1713

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 56 28 2875.18 -28.32 87.32 38.14 90.06 16 44 23 2275.2 -28.01 78.67

90.00 10 47 47 3908.86 -9.22 155.60 53.36 63.11 11 32 56 3308.9 -12.75 148.70

100.00 17 34 34 2357.77 -29.82 63.93 38.11 92.21 18 17 32 1957.8 -29.19 55.18

100.00 11 52 1 3701.51 -7.89 139.63 52.63 61.07 12 33 43 3101.5 -11.69 132.92

110.00 19 18 6 2234.92 -33.43 59.05 37.73 97.58 19 55 21 1634.9 -32.03 30.10

110.00 12 23 19 3597.12 -4.79 129.83 30.75 56.11 13 25 16 2997.1 -9.21 123.53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6201TRA 3.1384 TC-16.2118 BAU 2.2557 SGT12132.0 8GR 362.8 $63 1462.1 67 2145.3 SR 472.2 SS 1045.5

ROE .2611RRA .1542 RC3 .1799 FAU .25772 RRT .1601RRF .1315 RTF .9914 CRT .662T CRS -.1581CST -.8429

FOE -.0470 FRA 5.0595 FC-21.4392 BSP 42072 SG812145.1 R23 -.0280 R13 .9914 LSA 2346.6 MSA 641.2 SSA 30.9

8DE .6728 BRA 3.1422 BC316.2128 FSP 4915 S6112132.4 862 555.5 THA .43 EL1 2168.6 EL2 349.8 ALF 8.52

LAUNCH OATE NOV 20 1964 FLIGHT TIME 366,00 _�RIVAL DATE NOV 21 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .DO

RP 209.gg LAp -1.75

RC 309.174 GL 20.42

PLANETOCENTRIC CONIC

C3 10.576 VHL ].2§Z

LNCH AZMTH LNCH TIME

90.00 16 10 4

90.00 10 42 8

100.00 17 47 13

100.00 11 47 40

110.00 19 28 15

110.00 12 23 7

DIFFERENTIAL CORRECTIONS

TOE .5461 TRA 3.3048 TC-16.2004 BAU 2.2908

ROE .2656 RRA .1540 RC3 .1972 FAU .24688

FDE -.1632 FRA 5.0122 FC-20.1928 8SP 42682

BDE .6073 8RA 3.3064 9C316.2016 FSP 4722

DISTANCE 807.461 EARTH TO MARS

LOL 57.71 VL 32.994 GAL -2.73 AZL 88.03 HCA 242.21 SMA 187.62 ECC .21732 |NC 1.9726 vl 50.147

LOP 299.90 Vp 23.594 GAP -10.54 AZP 90.92 TAL 344.61 TAp 226.82 RCA 146.85 Apo 228.39 V2 26.111

GP -1.70 ZAL 112.06 ZAP 43.86 ET3 177.46 ZAE 68.67 ETE 178.72 ZAC 82.65 ETC 237.84 CLP 43.83

DLA 22.10 RAL 180.58 RAD 6567.4 VEL 11.488 PTH 2.00 VHP 4.165 DpA 6.38 RAp 165.01ECC 1.1741

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2844.05 -28.29 65.04 39.15 91.20 16 57 28 2244.0 -27.83 76.41

3946.52 -8.05 157.75 34.25 62.76 11 47 54 3346.5 -11.64 150.91

2530.81 -29.73 61.93 39.08 93.26 18 29 24 1930.8 -28.96 53.21

3734.99 -6.79 141.52 33.57 60.82 12 49 55 3135.0 -10.62 134.83

2214.70 -33.24 37.50 38.66 98.47 20 5 10 1614.7 -31.71 28.61

3623.86 -3.78 131.24 51.71 56.00 13 23 31 5023.9 -8.22 124.96

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT12306.3 SGR 566.7 SG3 1402.3 ST 2140.0 SR 476.2 Ss 1043.7

RRT .1348 RRF .1057 RTF .9914 CRT .6032 CRS -.0833 CST -.8439

S6612319.4 R23 -.0284 R13 .9914 LSA 2338.3 MSA 653.7 SSA 30.4

S6112306.8 862 561.5 THA .36 EL1 2159.8 EL2 376.3 ALF 7.88

LAUNCH DATE NOV 20 1964 FLIGHT TIME 368.00 ARRIVAL DATE NOV 23 1965

HELIOCENTRIC CONIC DISTANCE 811.732 EARTH TO MARS

RL 147,79 LAL .00 LOL 57.71 VL 32.999 GAL -2.86 AZL 88.03 HCA 243.44 SMA 187.71 ECC .21816 INC 1.9653 Vl 30.147

RP 209.77 LAp -1.76 LOP 301.13 VP 23.629 GAP -10.67 AZP 90.88 TAL 343.94 TAp 227.38 RCA 146.76 APO 228.66 V2 26.137

RC 310.132 GL 20.16 GP -1.66 ZAL 113.24 ZAP 42.98 ET8 177.44 ZAE 67.49 ETE 178.72 ZAC 82.77 ETC 257.80 CLP 42.95

PLANETOCENTRIC CONIC

C3 10.760 VHL 3.280 OLA 21.37 RAL 181.58 RAO 6567.4 VEL 11.496 PTH 2.00 VHP 4.236 DpA 6.28 RAP 163.35 ECC 1.1771

LNCH AZ34TH LNCH TIME L-I TIME INJ LAT INJ I-CNG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 23 18 2814.23 -28.23 82.86 40.16 92.29 17 10 12 2214.2 -27.62 74.25

90.00 10 36 54 3963.35 -6.90 159.84 55.18 62.47 11 43 17 5383.3 -10.53 153.04

100.00 17 59 18 2504.70 -29.61 60.00 40.07 94.27 18 41 2 1904.7 -28.71 51.32

100.00 11 4_ 36 3768.10 -5.68 143.36 34.52 60.60 12 46 24 3168.1 -9.56 136.71

110.00 19 38 20 2194.84 -33.03 35.99 39.59 99.34 20 14 55 1594.8 -31.39 27.13

110.00 12 21 2 3650.73 -2.75 132,64 32.70 55.91 13 21 53 3050.7 -7.21 126._9

DIFFERENTIAL CORRECTIONS NID-C_RSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4687 TRA 5.4772 TC-16.1607 BAU 2.3249 SGT12474.8 8GR 570.8 8G3 1343.7 ST 2144.7 SR 480.3 8S t045.3

ROE .2705 RRA .1536 RC3 .2131FAU .23590 RRT .1101RRF .0806 RTF .9913 CRT .5384 CRS -.0105 CST -.8472

FOE -.2731 FRA 4.9612 FC-18.9803 8SP 43284 SG812487.7 R23 -.0290 R13 .9913 LSA 2341.2 MSA 664.4 SSA 29.9

8DE .5411 8RA 3.4806 BC316.1621FSP 4536 8G112474.8 862 567.3 THA .29 EL1 2160.8 EL2 401.7 ALF 7.12
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 19645

LAUNCH DATE kK)V 20 1984 FL|GHT T|ME 370.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CO_iIC DISTANCE 816.005 EARTH TO MARS

RL 147.79 LAL .00 LOt. 57.71 VL 33.005 GAL -2.99 AZL 88.04 HCA 244.87 8MA 187.80 ECC .21905 XNC 1.9581 vl 30.147

RP 209.55 LAP -1.77 LOP 502.37 VF 23.684 GAp -10.79 AZP 90.84 TAL 343.28 TAp 227.95 RCA 148.87 Apo 228.94 v2 26.162

RC 311.080 GL 19.89 Gp -1.82 ZAL 114.43 ZAP 42.12 ET$ 177.43 ZkE 86.34 ATE 178.72 ZAC 82.88 ETC 257.75 CLP 42.0g

PLANETOCENTRIC CONIC

C3 10.$59 VHL 3.310 OLA 20.64 RAL 182.59 MAD 8587.4 V(L 11.504 PTH 2.00 VHp 4.508 DPA 6.17 RAp 165.71ECC 1.1804

LNCH AZNTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO CST TIM iNJ 2 LAT INJ 2 LONG

90.00 18 38 12 2785.5? -28.14 80.77 41.19 93.34 17 22 38 2185.6 -27.38 72.19

90.00 10 32 1 4015.31 -5.76 181.88 58.16 82.23 11 39 1 3419.5 -g.43 155.13

100.00 18 11 tO 2479.38 -29.47 58.13 41.07 95.25 18 52 29 1879.4 -28.43 AS.A8

100.00 11 39 45 3800.83 -4.58 145.17 35.51 60.45 12 45 6 5200.9 -8.49 138.56

110i00 19 48 21 2173.32 -52.81 34.51 40.54 100.19 20 24 36 1575.5 -31.05 25.73

110.00 12 19 3 3877.73 -1.72 134.05 35.73 55.86 13 20 21 5077.8 -6.19 127.82

DIFFERENTIAL C_RR(CTIONS MID-COURSE EXECUTION ACCURACY OR01T DETERMINATION ACCURACY

TOE .3877 TRA 3.8557 TC-18.0959 BAU 2.3585 STET12638.8 $GR 574,9 SG3 1286.8 ST 2160.2 SR 484.6 SS 1050.A

ROE .2758 RRA .1552 RC3 .2277 FAU .22544 RRT .0885 RRF .0563 RTF .9912 CRT .4691CRS .0592 CST -.8528

FOE -.3784 FRA 4.9072 FC-17.8093 BSP 43886 8_12651.8 R23 -.0297 R15 .9912 LSA 2356.1 MSA 672.6 SSA 29.4

BO( .4757 BRA 3.6589 8C518.0975 FSP 4354 $8112858.7 _k'e2 572.8 THA .23 ELI 2172.6 EL2 425.5 ALF 6.25

LAUNCH DATE NOV ZO 1984

HELIOCENTRIC CONIC

FLIGHT TIME 372.00 ARRIVAL DATE NOV 27 1965

DISTANCE 820.280

RL 147.79 LAL .00 LOL 57.71 VL 33.010 GAb -3.12 AZL 88.05 HCA

RP 209.34 LAP -1.78 LOP 303.80 Vp 23.699 GAP -10.91 AZP 90.80 TAL

RC 312.019 84. 19.81GP -1.57 ZAL 115.65 ZAP 41.28 ETS

PLAN[TOC(NTR|C C_NIC

C3 11.173 VHL 3.343 DLA 19.90 RAL 183.60 RAD 9567.4 V(L

EARTH TO MARS

245.91SMA 187.g0 ECC .21997 iNC 1.9510 vl 50.147

342.36 TAp 228.47 RCA 146.57 APO 229.23 v2 26.186

65.21ETE 178.73 ZAC 85.00 ETC 257.70 CLP 41.26

LN_H AZMTH LNCH TIME L-i TIME INJ LAT

90.00 18 48 50 2737.96 -28.01

90.00 10 27 28 4055.14 -4.82

100.00 18 22 51 2454.79 -29.30

100.00 11 38 8 3833.54 -3.48

110.00 19 58 18 2158.17 -52.57

110,00 12 17 10 3704.93 -.88

DIFFERENTIAL CCRRECTIONS

TOE .3038 1RA 3.8398 TC-16.0088 6AU 2.3917

flOE .2811 RRA .1528 RC3 .2410 FAU .21532

FOE -.4702 FRA 4.8513 FC-18.8809 88P 44477

BOE .4140 BRA 3.8428 BC318.0087 FSR 4179

177.41 ZAE

11.514 PTH 2.01VHp 4.382 OpA 8.05 RAp 166.10 ECC 1.1839

INJ lONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM [NJ 2 LAT INJ 2 LONG

78.78 42.22 94.34 17 34 48 2158.0 -27.11 70.21

183.89 37.16 62.03 11 55 3 3455.1 -8.53 157.17

56.32 42.09 96.19 19 3 45 1854.8 -28.14 47.71

146.97 36.54 60.29 12 40 1 3233.5 -7.41 140.59

33.07 41.51 101.01 20 54 14 1556.2 -30.71 24.34

135.47 34.70 55.82 13 18 55 3104.9 -5.16 129.25

NID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12797.7 $GR 579.2 SG3 1251.7 ST 2188.9 SR 489.1 $S 1057.4

RRT .0838 flRF .0332 RTF .9911 CRT .3970 CRS .1235 CST -.8609

_,812810.8 R23 -.0503 R13 .9911 LSA 2383.3 MSA 877.4 SSA 28.8

S8112797.8 SGZ 578.0 THA .17 ELI 2195.9 EL2 447.1 ALF 5.29

LAUNCH DATE NOV 20 1984 FL1GHT TIM( 374.00 ARRIVAL DATE NOV zg 1965

HELIOCENTRIC CONIC DISTANCE 824.556

RL 14T.78 LAL .00 LOL 57.71 VL 35.018 GAL -3.28 AZL 88.08 HCA

RP 208.14 LAp -1.79 LOP 304.84 VP 23.T32 GAP -11.05 AZP 90.76 TAL

RC 312.$50 GL 19.33 GP -1.53 ZAL 116.84 ZAP 40.47 ET8 177.59 ZAE

PLANETOCENTRIC CONIC

C_ 11.408 YHL 5.378 OLA 19.14 RAL 184.61 RAO 6567.4 VEL 11.524 PTfl

EARTH TO MARS

247.14 SMA 188.00 ECC .22094 INC 1.9440 Vl 30.147

341.65 TAp 228.9g RCA 146.46 APO 229.53 v2 28.209

64.10 ETE 178.75 ZAC 83.15 ETC 257.65 CLP 40.45

2.01VHp 4.457 DpA 5.92 RAp 166.51ECC 1.1877

LHCH AZMTH LNCH TIME L-I TIME |NJ LAT

gO.O0 17 t 11 2Y31.29 -27.68

90.00 10 23 10 4090.35 -3.49

100.00 18 34 21 2430.90 -29.12

100.00 11 32 42 3865.98 -2.39

110.00 20 8 10 2137.39 -32.31

110.00 12 15 22 3732.26 .36

DIFFERENTIAL CCRRECTIONS

TOE .2180 TRA 4.0501 TC-15.8932 BAU 2.4245

ROE .2870 RRA .1518 RC3 .2550 FAU .20545

FOE -.5597 FRA 4.7931 FCm15.5907 8SP 45049

BOA .3592 BRA 4.0330 BC315.8952 FSP 4009

INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TiM INJ 2 LAT INJ 2 LONG

76.85 43.28 95.30 17 46 43 2131.5 -26.83 68.31

165.86 38.21 61.88 11 31 21 34g0.4 -7.23 159.17

54.57 43.12 97.09 19 14 52 1830.9 -27.83 46.01

148.75 37.60 60.19 12 37 8 3266.0 -6.34 142.19

31.68 42.50 101.81 20 45 47 1537.4 -30.35 23.00

136.90 35.68 55.82 13 17 35 5132.3 -4.13 130.69

NI0-COURS( EXECUTION ACCURACY OROIT DETERHiNAT|ON ACCURACY

SGT12952.6 SGR 583.5 SG3 1178.0 ST 2225.2 SR 493.7 ss 1086.5

RRT .0418 RRF .0106 RTF .9910 CRT .3226 CRS .1848 CST -.8698

_12965.7 R23 -,0310 R13 .9910 LSA 2422.6 MSA 680.1SSA 28.2

S8112952.6 $82 583.0 THA .11 EL1 2231.1 EL2 466.0 ALF 4.28

LAUNCH DATE NOV 20 1964 FLIGHT TIME 376.00 ARRIVAL DATE DEC 1 1965

EARTH TO MARS

248.39 SNA 188.10 ECC .22195 INC 1.9372 vl 30.147

341.12 TAp 229.51RCA 148.35 APO 229.84 V2 26.232

63.02 ETA 178.74 ZAC 83.26 ETC 257.60 CLP 39.66

HELIOCENTRIC CGNIC DISTANCE 828.833

RL 147.79 LAb .00 LOt. 57.71 VL 33.021 GAL -5.40 AZL 88.06 HCA

tip 208.94 LAp -!.80 LOP 306.09 VP 23.765 GAP -11.16 AZP 90.71 TAL

RC 313.871 GL 19.05 GP -1.50 ZAL 118.07 ZAP _.68 (TS 177.37 ZAE

PLAN[TOCENTRIC CONIC

C3 11.860 VHL 3.415 DLA 16.38 RAt. 185.62 RAO 6567.4 VEL 11.535 PTH 2.01VHP 4.534 OpA 5.77 RAp 166.94 ECC 1.1919

LNCH AZMTH LNCH TIM( L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT |MJ 2 LONG

90.00 17 15 19 2705.32 -27.68 74.96 44.34 96.22 17 58 25

90.00 10 19 T 4125.22 -2.37 167.61 39.29 61.77 11 27 53

100.00 18 45 41 2407.67 -28.91 52.88 44.17 97.98 19 25 48

100.00 11 29 27 5898.30 -1.29 150.53 38.69 60.13 12 34 25

110.00 20 17 5T 2118.98 -32.05 50.29 43.51 102.58 20 55 16

110.00 12 15 40 3759.75 1.41 138.33 37.00 55.84 13 16 20

DIFFERENTIAL CORRECTIONS NID-COUR_ EXECUTION ACCURACY

TOE .1255 TRA 4._272 TC-15.7549 BAU 2.4562 SGT13t02.6 SGIq 587.9 SG3 1125.9

ROE .2932 RRA .1509 RC3 .2838 FAU .19583 RRT .0207 RRF -.0110 RTF .9908

FOE -.6411FRA 4.7536 FC-14.5403 BSF 45629 S8813115.8 R23 -.0316 R13 .9908

BIDE .3189 BRA 4.2299 BC315.7571FSP 3847 S8113102.6 $82 587.8 THA .05

2105.5 -26.55 66.48

3525.2 -6.13 161.14

1807.7 -27.51 44.36

3298.5 -5.26 143.98

1519.0 -29.99 21.69

3159.8 -3.08 132.13

ORBIT DETERM|HATiON ACCURACY

ST 2275.2 SR 498.4 SS 1076.5

CRT .2481CRS .2407 CST -.8797

LSA 2474.0 MSA 679.8 SSA 27.7

ELI 2278.7 EL2 482.1ALF 3.26
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 20 1964

HELIC_ENTRIC CC_lIC

RL 147.79 LAL .00

RP 208.78 LAP -1.81

RC 314.784 GL 18.75

PLANETOCENTRIC CONIC

C3 lt.931 VNL 3.454

LNCH AZMTH LNCH TINE

90.00 17 25 14

90.00 10 15 18

100.00 18 58 51

100.00 11 28 21

110.00 20 27 40

110.00 12 12 2

FLIGHT TIM( 378.00 ARRIVAL DATE OEC 3 1985

DISTANCE 833.110

LO(. 57.71 VL 33.027 GAL °3.54 AZL 88.07 HCA 249.63 SMA

LOP 307.33 VP 23.797 GAP -11.28 kZP 90.87 TAL 340.38 TAp

GP -1.48 ZAL 119.30 ZAP 39.92 ET8 177.35 ZAE 61.96 ETE

EARTH TO MARS

188.20 ECC .22300 [NC 1.9305 vl 30.147

230.01 RCA 146.23 Apo 230.16 V2 26.254

176.74 ZAC 83.39 ETC 257.54 CLP 38.90

DLA 17.62 RAL 166.63 RAO 6567.5 VEL 11.546 PTH 2.02 VHP 4.612 DpA 5.81

L-1 TIN( [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2680.57 -27.48 73.16 45.43 97.10 18 9 54 2080.6

4159.81 -1.28 169.74 40.41 61.71 11 24 38 3559.8

2385.10 -28.88 51.24 45.24 98.79 19 36 36 1785.1

3930.52 -.20 152.30 39.82 60.11 12 31 52 3330.5

2100.96 -31.77 28.96 44.54 103.33 21 2 41 1501.0

3767.40 2.47 139.77 38.15 55.90 13 15 10 3187.4

RAp 167.39 ECC 1.1984

INJ 2 LAT INJ 2 LONG

-26.22 64.72

-5.03 163.09

-27.17 42.76

-4.18 145.76

-29.62 20.42

-2.02 133.57

DIFFERENTIAL CORRECTIONS

TOE .0318 TRA 4.4308 TC-18.5958 BAU 2.4880

ROE .2997 RRA .1499 RC3 .2734 FAU .18835

FOE -.7164 FRA 4.6712 FC-13.5361 8SIP 46188

BOE .3014 BflA 4.4330 9C315.5980 F_P 3686

MID-COURSE EXECUTION ACCURACY

SGT13248.9 SGR 592.3 863 1075.5

RRT .0003 RRF -.0321RTF .9908

SG813262.2 R28 -.0324 R13 .9906

S6113248.9 SG2 592.3 THA .00

LAUNCH DATE NOV 20 1964 FLIGHT TIN( 380.00

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 208.58 LAP -1.82

RC 315.690 GL 18.45

PLANETOCENTRIC CONIC

C3 12.223 VHL 3.498

LNCH AZ14TH LNCH Tlldl(

90.O0 17 36 56

90.O0 10 11 40

100.00 19 7 52

100.00 11 23 25

110.00 20 37 17

110.00 12 10 29

DISTANCE 837.387

LOL 57.71 VL 33.033 GAL -3.69 AZL 88.08 HCA 250.87 SI4A

LOP 308.57 VP 23.829 GAP -11.40 AZP 90.63 TAt. 339.62 TAp

GP -1.43 ZAL 120.53 ZAP 38.17 ET$ 177.33 zN[ 60.91 (TE

ORBIT DETERMINATION ACCURACY

ST 2336.3 SR 503.3 SS 1086.8

CRT .1745 CRS .2925 CST -.8898

LSA 2536.4 MSA 677.3 SSA 27.1

EL1 2338.0 EL2 495.2 ALF 2.25

DLA 16.85 RAL 187.65 RAO 6567.5 V(L 11.559 PTH 2.02 VHP 4.692 DpA 5.44

L-I TIN( INJ LAT INJ I.,CNG INJ RT A$C ZNJ AZI4TM INJ TIM( PO CST TIM

2858.42 -2T.27 71.43 46.52 97.94 18 21 12 2056.4

4194.18 -.15 171.66 41.56 61.68 11 21 34 3594.2

2363.19 -28.45 49.65 48.32 99.60 19 47 15 1763.2

3982.67 .89 154.06 40.96 60.12 lZ 29 28 3362.7

2083.38 -31.49 27.67 45.58 204.04 21 12 1 1483.4

3815.21 3.53 141.23 39.33 55.99 13 14 4 3215.2

ARRIVAL DATE DEC 5 1965

MID-COURSE EXECUTION ACCURACY

SGT13390.4 STAr 596.6 963 1026.5

RRT -.0194 RRF -.0524 RTF .9904

_,815403.7 R23 .0332 R13 -.9904

S6113390.4 SGZ 596.5 THA 179.95

DIFFERENTIAL CCRRECTION8

TDE -.0653 TRA 4.6408 TC-15.4127 BAU 2.5191

ROE .3088 RRA .1488 RC3 .2817 FAu .17752

FDE -.7853 FflA 4.6065 FC-12.5728 8SP 46748

BDE .3135 8RA 4.6432 BC315.4153 FSP 3534

EARTH TO MARS

188.30 ECC .22411 INC 1.9238 vl 30.147

230.49 RCA 146.10 APO 230.50 V2 26.274

178.75 ZAC 83.52 ETC 257.49 CLP 38.15

RAP 167.87 ECC 1.2012

ZNJ 2 LAT 1NJ 2 LONG

-25.89 63.03

-3.93 165.02

-28.83 41.22

-3.09 147.54

-29.24 19.18

-.96 135.02

ORBIT DETERMINATION ACCURACY

ST 2408.1SR 508.2 SS 1097.1

CRT .1032 CRS .3399 CST -.8997

LSA 2609.1HSA 672.8 SSA 26.5

ELI 2408.7 EL2 505.4 ALF 1.31

LAUNCH OATE NOV 20 196&

HELIOCENTR|C CONIC

RL 147.79 LAL .00

RP 208.40 LAp -1.82

RC 316.588 GL 18.15

PLANETOCENTRIC CONIC

C3 12.538 VNI 3.541

LNCH AZMTH LNCH TIME

90.O0 17 48 27

90.O0 10 8 13

100.00 19 18 44

100.00 11 20 37

110.00 20 46 50

110.00 12 9 0

FLIGHT TIME 382.00 ARRIVAL DATE DEC 7 1965

DISTANCE 841.664 EARTH TO MARS

LOL 57.71VL 33.036 GAL -3.84 AZL 88.08 HCA 252.12 8MA 186.40 ECC .22526 INC 1.9172 vl 30.147

LOP 309.82 VP 23.858 GAP -11.33 AZP 90.59 TAL 335.85 TAp _30.97 RCA 145.96 APO 230.84 V2 26.294

GP -!.39 ZAL 121.77 ZAp 37.45 ETS 177.31 ZAE 59.89 ETE 178.75 ZAC 83.68 ETC 257.43 CLP 37.43

ntA 16.07 gA| 188.68 RAD 6567.5 VEL 11.573 PTH 2.02 VHP 4.772 DPA 5.26 RAP 168.36 ECC 1.2063

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ T|ME PO CST TIM INJ 2 LAT INJ 2 LONG

2633.04 -27.04 69.75 47.64 98.75 18 32 20 2033.0 -25.55 61.40

4228.35 .95 173.56 42.74 61.70 11 18 41 3628.3 -2.84 166.93

2341.85 -28.19 48.12 47.42 100.37 19 57 46 1741.9 -26.47 39.74

3994.77 1.98 155.82 42.17 60.17 12 27 11 3394.8 -2.01 149.30

2066.21 -31.20 26.41 46.65 104.73 21 21 16 1466.2 -28.86 17.99

3843.17 4.59 142.69 40.34 56.09 13 13 3 3243.2 .11 136.48

01FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1659 TRA 4.8572 TC-15.2158 BAU 2.5508 SGT13530.5 SGR 600.9 863 979.3 ST 2489.4 SR 513.3 SS 1106.9

ROE .3138 RRA .1471RC3 .2889 FAU .16882 RRT -.0388 RRF -.0723 RTF .9901 CRT .0345 CRS .3836 CST -.9092

FOE -.8488 FRA 4.5396 FC-11.6573 BSP 47277 96813543.8 R23 .0340 R13 -.9901 LSA 2690.9 NSA 666.6 5SA 26.0

BDE .3550 BRA 4.8594 8C315.2183 FSP 3383 SG113530.5 862 600.5 THA 179.90 EL1 2489.5 EL2 513.0 ALF .43

LAL_NCH OATE NOV 20 1964 FLIGHT TIN( 384.00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC CONIC OISTANCE 845.939 EARTH TO MARS

RL 147.79 LAL .DO LOL _7.71VL 33.044 GAL -4.O0 AZL 88.09 HCA 253.37 SMA 188,51 ECC .22646 ZflC 1.9108 vl 30.147

RP 208.24 LAp -1.83 LOP 311.07 VP 23.887 GAP -11.65 AZP 90.55 TAL 338.06 TAp 231.43 RCA 145.82 APO 231.20 V2 26.314

RC 317.460 GL 17.84 GP -1.36 ZAL 123.02 Zkp 36.73 ETS 177.29 ZA( 58.89 ETE 178.76 ZAC 83.60 ETC 257.37 CLP 36.72

PLANETOCENTRIC CONIC

C3 12.875 VHL 3.588 DLA 15,29 RAL 189.66 RAD 6567.5 VEL 11.587 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ]NJ LONG ]NJ RT ASC ZNJ AZMTH INJ TIME

90.00 17 59 46 2610.40 -26.79 68.14 48.77 99.52 18 43 17

90.00 10 4 56 4262.37 2.05 175.46 43.96 61.75 11 15 58

100.OO 19 29 28 2321.17 -27.93 46.63 48.54 101.10 20 8 9

100.00 11 17 56 4026.83 3.06 157.59 43.40 60.25 12 25 3

110.O0 20 56 17 2049.48 -30.90 25.20 47.74 105.39 21 30 27

110.00 12 7 35 3871.28 5.66 144.17 41.79 56.23 13 12 7

DIFFERENTIAL CORRECT|ON8 MID-COURSE ExECuTION ACCURACY

TOE -.2678 TRA 5.0816 TC-14.9931BAU 2.5812 86T13684.3 9GR 605.2 863 933.3

RDE .3215 RRA .1455 RC3 .2949 FAU .16033 RRT -.0570 RRF -.0913 RTF .9898

FOE -.9045 FRA 4.4701 FC-I0.7807 BSP 47830 56813677.Q R23 .0349 R13 -.9898

BDE .4184 8RA 5.0837 BC314.9960 FSp 3241 S6113664.3 SG2 604.2 THA 179.86

2.03 VHp 4.$55 DpA 5.07 RAp 168.88 ECC 1.2119

PO CST TIM INJ 2 LAT INJ 2 LONG

2010.4 -25.20 59.83

3662.4 -1.74 168.83

1721,2 -26.12 38.30

3426.8 -.92 151.06

1449.5 -28.48 16.84

3271.3 1.18 137.95

ORBIT DETERMINATION ACCURACY

ST 2579.8 SR 518.4 SS 1115.1

CRT -.0293 CR5 .4226 CST -.9178

LSA 2780.7 NSA 659.3 SSA 25.3

EL1 2579.8 EL2 518.2 ALF 179.65
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 20 1984 FLIGHT TIME 586.00 ARRIVAL DATE DEC 11 1965

HELIOCENTRIC CONIC DISTANCE 850.213

RL 147.79 LAL .00 LOL 37.71VL 33.050 GAL -4.16 AZL 88.10 HCA 254.62 SMA

RP 208.08 LAP -1.84 LOP 312.52 VP 23.916 GAP -11.77 AZP 90.51 TAL 337.28 TAp

RC 318.367 GL 17.52 GP -1.33 ZAL 124.28 ZAp 36.06 ET8 177.27 ZAE 37.90 ETE

PLANETOCENTRIC CONIC

C3 13.237 VHL 3.S38 DLA 14.50 RAL 190.67 RAO 8387.5 VEL 11.803 pTH 2.03 VHp

LNCH AZMTH LNCH TIME L-] TIME INJ LAT

90.00 18 10 56 2588.48 -26.54

90.00 10 I 48 4296.26 3.14

100.00 19 40 2 1301.10 -27.66

100.00 11 15 22 4058.87 4.14

110.00 21 5 39 2033.21 -30.80

110.00 12 6 15 3899.53 6.73

DIFFERENTIAL CCRRECTIONS

TOE -.3735 TRA 5.3127 TC-14.7552 BAU 2.6118

ROE .3293 RRA .1436 RC3 .2999 FAU .15209

FOE -.9356 FRA 4.3983 FC3-9.9489 BSIP 48371

DOE .4981 BRA 5.3146 8C314.7582 FSP 3102

EARTH TO MARS

188.61ECC .22772 INC 1.9044 vl 30.147

231.88 RCA 145.66 APO 231.56 V2 26.332

178.76 ZAC 83.95 ETC 257.30 CLP 36.04

4.939 DpA 4.87 RAp 169.41ECC 1.2179

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

66.59 49.92 100.26 18 54 4 1988.5 -24.85 58.33

177.33 43.21 61.84 11 13 24 3696.3 -.65 170.72

45.20 49.68 101.81 20 18 23 1701.1 -25.75 36.92

159.35 44.63 60.37 12 23 1 3458.9 .17 152.82

24.03 48.84 106.03 21 39 33 1433.2 -28.10 15.72

143.88 43.06 56.41 13 11 14 3299.5 2.26 139.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13793.1 S(,R 609.4 863 888.9 ST 2677.8 SR 323.6 SS 1122.4

RRT -.0730 RRF -.1100 RTF .9895 CRT -.0896 CRS .4588 CST -.9256

SG813808.5 RZ3 .0358 R13 -.9895 LSA 2877.5 MSA 631.2 SSA 24.8

S6113795.Z $62 607.7 THA 179.81 ELI 2678.3 ELI 521.4 ALF 178.96

LAUNCH DATE NOV 20 1984 FLIGHT TIME 388.00 ARRIVAL DATE DEC 13 1965

HELIOCENTRIC CONIC D|8TANCE 834.485 EARTH TO MARS

RL 14T.79 LAL .00 LOL 57.71 VL 33,057 GAL -4.33 AZL 88.10 HCA 253.87 SMA 188.72 ECC .22904 INC 1.8980 vl 30.147

RP 207.93 LAP -1.84 LOP 313.38 VP 23,943 GAP -11.90 AZP 90.46 TAL 336.44 TAp 232.31 RCA 145.50 APO 231.94 V2 26,349

RC 319.247 GL 17.20 6P -1.30 ZAL 125.31 ZAp 35.39 ETS 177.23 ZAE 56.94 ETE 178.77 ZkC 84.10 ETC 237.24 CLP 35.37

PLANETOCENTRIC CONIC

C3 13,628 VHL 3.691 DLA 13.72 RAt, 191.87 RAD 6567.3 VEL 11.619PTH 2.04 VHP 3.024 DPA 4.66 RAp 169.96 ECC 1.2242

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ L_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

90.00 18 21 54 2587.28 -18.27 63.09 51.09 100.98 19 4 42 1967.3 -24.49 56.88

90.00 9 58 48 4330.04 4.22 179.25 46.49 61.97 11 10 58 3730.0 .44 172.61

100.00 19 30 28 2281.66 -27.38 43.83 50.84 102.48 20 28 30 1681.7 -25.39 35.59

100.00 11 12 36 4090.89 5.22 181.12 45.94 60.53 12 21 7 3490.9 1.25 154.57

110.00 21 14 56 2017.40 -30.30 22.89 49.97 106.64 21 48 33 1417.4 -27.73 14.65

110.00 12 4 58 3927.92 7.79 147.17 44.38 56.61 13 10 28 3327.9 3.35 140.90

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4822 TRA 5.5507 TC-14.5019 BAU 2.6424 SG713922.5 $GR 613.3 SG3 845.9 ST 2782.4 SR 528.8 SS 1127.9

RD( .3378 RRA .1414 RC3 .3038 FAU .14416 RRT -.0925 RRI r -.1284 RTF .9891 CRT -.1456 CR$ .4921 CST -.9325

F0[-1.0018 FRA 4.3282 FC3-9.1398 BSP 48884 S6813936.1 R23 .0369 R13 -.9891 LSA 2980.0 MSA 642.7 SSA 24.2

DOE .5888 BRA 5.5525 8C314.5051 FSP 2963 S6113922.7 $62 610.8 THA 179.77 ELI 2783.5 EL2 523.0 ALF 178.36

LAUNCN DATE NOV 20 1964 FLIGHT TIME 390.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC CONIC DISTANCE 838.753 EARTH TO MARS

RL 147.79 LAL .00 LOt. 37.71 VL $3.083 GAL -4.50 AZL 88.11MCA 257.13 SMA 188.83 ECC .23041 INC 1.8918 V1 30.147

RP 207.78 LAP -1.84 LOP 314.83 VP 23.970 GAP -12.03 AZP 90.42 TAL 335.61 TAp 232.74 RCA 145.52 Apo 232.34 V2 26.366

RC 320.122 GL 18,88 GP -1.27 ZAL 126.76 ZAP 34.74 ETS 177.23 ZAE 55.99 ETE 178.78 ZAC 84.25 ETC 257.18 CLP 34.72

PLANETOCENTRIC CONIC

CS 14.042 VNL 3,747 OLA 12.93 RAL 192.67 RAD 6367.8 ¥EL 11.637 PTH 2.04 VHp 5.111DpA 4.44 RAP 170.53 ECC 1.2311

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 32 45 2548.79 -26.00 83.68 52.28 101.63 19 15 10 1946.8 -24.13 55.48

90.00 9 33 37 4365.73 5.30 181.14 47.81 62.14 11 8 40 3763.7 1.53 174.48

1OO.00 20 0 46 2282.84 -27.10 42.50 52.01 103.13 20 38 29 1662.8 -25.02 34.32

100.00 11 10 35 4122.91 6.29 162.89 47.26 60.72 12 19 18 3522.9 2.34 156.33

110.00 21 24 6 2002.08 -30.00 21.80 51.12 107.22 21 57 28 1402.1 -27.35 13.61

110.00 12 3 44 395_ 43 8.86 148.89 45.69 56.85 13 9 41 3356.4 4.43 142.40

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE -.5934 TRA 5.7961 TC-14.2338 OAU 2.6728 $GT14048.3 Sf_ 817.5 $63 804.3 ST 2892.6 SR 534.1 SS 1131.5

ROE .$4SG RRA .1390 RC3 .3067 FAU .13845 RRT -.109§ RRF -.1462 RTF .9886 CRT -.1972 CRS .5222 CST -.9386

F08-1.0416 FRA 4.2463 FC3-8.4122 8SP 49398 86814059.9 RZ3 .0380 R13 -.9886 LSA 3087.1 MSA 633.8 SSA 23.7

DOE .6873 BRA 5.7978 BC314.2369 FSP 2834 86114046.5 SG2 613.7 THA 179.72 EL1 2894.5 ELI 523.2 ALF 177.84

LAUGH DATE NOV 20 1964 FLIGHT TIME 392.00 ARRIVAL DATE DEC 17 1965

DISTANCE 863.019 EARTH TO MARS

33.089 GAL -4.67 AZL 88.11 HCA 258.39 SMA 188.94 ECC .23184 INC 1.8855 vl 30.147

23.995 GAP -12.18 AZP 90.38 TAL 334.76 TAp 233.14 RCA 145.14 APO 232.74 V2 26.381

177.21 zAE 35.05 ETE 178.78 ZAC 84.40 ETC 257.11CLP 34.09

HELIOCENTRIC CONIC

RL 14T.79 LAL .00 LOL 57.71 VL

RP 207.68 LAP -1.83 LOP 318.09 VP

RC 320.992 GL 16.35 GP -1.23 ZAL 128.01 ZAP 34.11 ETS

PLANETOCENTR|C CONZC

C3 14.488 VHL 3.806 DLA 12.13 RAL 193.66 RAO 6567.6 VEL 11.656 PTH 2.03 VHp 5.199 OpA 4.21 RAp 171.11 ECC 1.2384

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 1_ 43 23 2527.00 -23.72 62.27 33.49 102.27 19 25 30 1927.0 -23.77 34.15

90.00 9 53 12 4397.33 6.38 183.03 49.13 62.35 11 6 29 3797.3 2.61 176.36

100.00 20 10 56 2244,63 -26.81 41,23 53.21 103.74 20 48 20 1644.6 -24.65 33.09

100.00 11 8 ZO 4134.91 7.33 164.67 48.62 60.94 12 17 35 3554.9 5.42 158.09

110.00 21 33 11 1987.26 -29.69 20.76 52.28 107.77 22 6 18 1387.3 -26.98 12.62

110.00 12 2 34 3983.07 9.92 150.23 47.06 37.12 13 8 59 3385.1 5.52 143.90

DIFFERENTIAL CdlRECTION$ NID-COUILISI[ ExECUTION ACCURACY ORBIT DETERN1NATION ACCURACY

TOE -.7085 TRA 8.0481 TC-13.9563 BAU 2.7039 3G714168.3 _ 621.4 SG3 764.2 8T 3007.3 SR 539.3 SS 1133.2

RDE .38§8 RRA .1363 RC3 ;3087 FAU .12903 RRT -.1264 RRF -.1640 RTF .9881 CRT -.2451 CRS .5503 CST -.9440

F08-1.0774 FRA 4.1857 FC3-7.7103 BSP 49890 $6614181.9 R23 .0392 R13 -.9881 LSA 3198.2 MSA 624.7 SSA 23.2

DOE .7928 BRA 8.0498 8C313.9397 FSP 2705 S6114188.3 SG2 616.4 THA 179.68 ELI 3010.3 EL2 522.A ALF 177.41
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 20 1964 FLIGHT TIME 394.00 ARRIVAL DATE DEC 19 1985

HELIOCENTRIC COtAIC Ol STANCE 867.261 EARTH TO MARS

RL 147.79 LAL .00 LOt. 57.71 VL 33.075 GAL -4.85 AZL 66.12 HCA 259.64 SMA 189.05 ECC .23333 INC 1.8794 V1 30.147

RP 207.54 LAP -1.85 LOP 517.35 Vp 24.020 GAP -12.25 AZP 90.34 TAL 333.90 TAP 233.54 RCA 144.94 APO Z33.16-VE 26.396

RC 321.656 GL 16.22 GP -1.22 ZAL 129.25 ZkP 33.50 ST3 177.19 Z/dE 54.14 ETE 178.79 ZAC 84.36 ETC 257.05 CLP 33°48

PLANETOCENTRIC C_IC

C3 14.966 VHL 3.869 OLA 11.36 RAL 194.64 RA0 6567.6 VEL 11.677 FTH 2.05 VHP 5.289 DFA 3.97 RAP 171.71 (CC 1.2463

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

g0.00 18 53 52 Z507.90 -25.44 60.95 54.71 102.88 19 33 40 1907.9 -23.41 52.$6

go.o0 9 50 34 4430.86 7.42 184.93 50.53 62.59 11 4 25 3830.9 3.69 178.24

100.00 20 20 57 2227.08 -26.52 40.00 54.42 104.32 ZO 56 4 1627.1 -24.29 31.91

100.00 11 6 11 4166.91 8.40 166.46 50.00 61.21 12 15 58 3386.9 4.50 159.86

110.00 21 42 10 1972.95 -29.39 19.75 53.47 106.29 22 15 3 1372.9 -28.61 11.67

110.00 12 1 27 4013.81 10.98 131.78 46.45 57.42 13 8 21 3413.8 6.60 145.42

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8255 TRA 6.3086 TC-13.6643 8AU Z.7346 SGTI4666.2 $GR $25.2 SG3 725.3 ST 3125.7 SR 344.6 $S 1132.6

ROE .3554 RRA .1334 RC3 .3097 FAU .12161 RRT -.1428 RRF -.1813 RIT .9876 CRT -.2885 CRS .3758 CST -.9466

FOE-1.1076 FRA 4.0631 FC3-7.0467 B_P 30378 _14_98.9 R23 .0405 R13 -.98?6 LSA 3312.0 NSA $15.S SSA 22.7

BOE .9027 BRA 6.3100 BC313.6660 FSP 256t SG114268.5 SG2 618.8 THA 178.64 ELI 3129.7 EL2 520.7 ALF 177,04

LAUNCH DATE NOV 20 1964 FLIGHT TIME 396.00 ARRIVAL DATE DEC 21 1965

HELIOCENTRIC CCNIC

RL 147.79 LAL .00 57.71VL

RP 207.42 LAP -1.85

RC 322.714 GL 15.89

PLANETOCENTRIC CONIC

C3 15.476 VHL 3.934

LNCH AEMTH LNCH TIME

90.00 1R 4 13

90.00 9 48 3

100.00 20 30 50

100.00 11 4 7

110.00 21 51 2

110.00 12 0 24

0|FFERENTIAL CORRECTIONS

TDE -.9453 TRA 6.5752 TC-13.3643 8AU 2.7658

ROE .3754 RRA .1301RC3 .3100 FAU .11486

F06-1.1335 FRA 3.9R72 FC3-6.4231 8mP 50841

8DE 1.0171BRA 6.57?5 BC313.3579 FSP 2459

DISTANCE 871.538 EARTH TO MARS

LOL 33.082 GAL -5.04 AZL 88.13 HCA 260.90 _AA 189.16 ECC .23489 INC 1.8733 V1 30.147

LOP 318.61 VP 24.044 GAP -12._2 A_P 90.30 TAL 333.02 TAP 233.92 RCA 144.73 APO 233.60 V2 26.409

GP -1.20 ZAL 130.49 ZAP 32.80 ETS 177.17 ZNE 53.23 ETE 178.79 ZAC 84.72 ETC 236.99 CLP 3_.88

DLA 10.58 RAL 195.62 RAD 6567.G VEL 11.699 PTH 2.06 VHP 5.381 DPA 3.72 RAP 172.52 ECC 1.2547

L-I TIM( INJ LAT INJ L_NG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2489.50 -25.15 59.S7 53.95 103.46 19 45 42 1888.5 023.05 51.63

4464.32 8.46 186.84 51.94 $2.88 11 2 27 3864.3 4.7S 180.11

2210.15 -26.23 38.83 55.65 104.88 21 7 40 1610.2 -£3.93 30.78

4218.90 9.45 166.27 $1.42 61.51 12 14 26 3618.9 5.57 161.S2

1958.16 -29.09 18.79 54.67 108.79 22 23 42 1359.2 -26.25 10.76

4042.66 12.03 153.35 48.68 57.78 13 T 46 3442.7 7.69 146.95

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714401.2 $GIt 828.8 8G3 687.7 ST 3246.4 SR 549.6 SS 1129.8

RRT -.1588 I_ -.1895 RTF .98T0 CRT -.3288 CRS .58R5 CST -.952S

I69|4415.0 R23 .0420 R13 -.8870 LSA 3427.7 MSA 607.2 $SA 22.2

SG114401.6 IH;t 820,9 THA 179.80 ELI 3251.6 EL p 516.5 ALF 176.74

LAUNCH O&TE NOV 20 1964 FLIGHT TIME 398.00 ARRIVAL DATE DEC 23 19SS

HELIOCENTRIC C(_41C

RL 147.79 LAL .00

RP 207.31 LAp -1.65

RC 323.566 GL 15.56

PLANETOCENTRIC CON|C

C$ 16.022 VHL 4.003 DLA

LNCH AZMTH LNCM TIN[ L-I TIME INJ LAY

90.00 19 14 24 2471.78 -24,66

90.00 9 45 37 4497.72 g.48

100.00 ZO 40 35 2193.$3 -25.94

100.00 11 2 8 4250.87 10.48

110.00 21 59 49 1945.92 -28,80

110.00 11 59 23 4071.$9 13.08

DIFFERENTIAL CORRECTIONS

T06-1.0679 TRA 6.8515 TC-IS.0560 8AU 2.7973

ROE .3857 RRA .1265 RC3 .3094 FAU .1081t

F06-1.1552 FRA 3.9086 FC3-5.S417 BSP 51293

SOS 1.1354 ERA 6.8527 BC313.0596 FSP 2340

DISTANCE 875.789 EARTH TO MARS

LOL 57.71 VL 33.088 GAL -5.23 AZL 88.13 HCA 262.16 SMA 189.28 ECC .23551 INC 1.8671 VI 30.147

LOP 319.67 VP 24.065 GAP 012.S8 AZP 90.25 TN,. 332.12 TAP 234.29 RCA 144.51 APO 834.05 V2 26.422

GP -1.17 ZAL 131.72 ZAF 32.32 ETS 177.14 ZN[ 52.35 ETE 178;60 ZAC 84.89 ETC 256.92 CLP 32.30

9.60 RAL 186.60 RAD 8567.6 VEL 11.722 PTH 2.07 VHP 5.475 DPA 3.46 RAP 172.85 ECC 1.253Y

INJ LGNG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT _INJ 2 LONG

58.46 57.22 104.00 19 55 36 1871.S -22.70 50.45

188.75 53.39 63.20 11 0 35 3897.7 5.82 151.99

37.?0 56.90 105.40 21 17 g 1593.9 -23.57 29.70

170.08 52.87 61.84 12 12 59 3650.9 6.64 163.40

17.87 55.90 109.26 22 32 15 1345.9 -25.90 9.89

154.94 51.34 58.13 13 7 15 34TI.6 8.77 148.49

NIO-COURS£ ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14513.3 SGR 632.5 SG3 651.4 ST 3369.0 SR 355.0 SS 1124.9

RRT -.1747 RRF -.2155 RTF .9882 CRY -.3646 CRS .$215 CST -.9558

$6814527.1 R23 .0456 R!3 -.9663 LSA 3544.6 MSA 586.9 SSA 21.8

S6114513.7 SG2 622.7 THA 179.56 ELi 3375.2 EL2 515.8 ALF 175.48

LAUNCH OATE NOV 20 1964 FLIGHT TIME 400.00 ARRIVAL DATE DEC 25 1965

HELIOCENTR|C CONIC DISTANCE 880.035 EARTH TO MARS

RL 147.79 LAL .00 LOL 57.71VL 33.094 GAL -5.42 AZL 88.14 HCA 203.43 _AA 189.39 ECC .23621 INC 1.8511 vl 30.14T

RP 207.21 LAp -1.85 LOP 321.13 _p 24.088 GAP -12.T0 AZP.._IOoZ$ TAL $31.22 TAp 234.64 RCA 144.28 APO 234.51 V2 26.434

RC 324.413 GL 15.22 GP -1.15 IN. 132.95 ZAP 31.75 ETS 177.12 ZN[ 51.48 ETE 176.80 ZAC 85.06 ETC 25S.86 CLP 31.73

PLANETOCENTR1C CONIC

C3 16.605 VHL 4.075 DLA 9.03 RAL 197.55 RAD SSST.T VEL 11.747 PTH 2.07 VHp 5.570 DpA 3.19 RAP 173.60 ECC 1.2733

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ L_G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 24 27 2454.76 -24.56 37.29 38.50 104.52 20 3 22 1554.S -22.34 48.33

90.00 9 43 17 4531.07 10.51 180.67 54.88 65.56 10 58 48 3931.1 6.06 153.88

100.00 20 50 12 2178.19 -25.65 36.63 38.17 105.90 21 25 30 1578.2 -23.22 28.$7

100.00 11 0 13 4282.67 11.50 ITI.SO 54.35 82.22 12 11 36 3582.9 7.70 165.18

110.00 22 6 29 1933.21 -28.51 18.99 57.14 108.71 22 40 42 1333.2 -23.56 9.06

110.00 11 58 26 4100.61 14.11 158.53 52.82 58.54 13 6 46 3500.6 9.85 150.05

DIFFERENTIAL CORRECTIONS NiO-CoUR3[ EXECUTION ACCURACY ORBIT DETERN1NATION ACCURACY

TOE-1.1939 TRA 7.1344 TC-12.7403 BAU 2.8290 SGT14821.9 Vdt 839.0 SG$ 811.3 ST 3482.9 SR 560.1 SS 1117.4

RDE .3966 RRA .1227 RC3 .5081FAU .10157 RRT -.1903 RRF -.2523 RTF .9855 CRY -.3981CRS .6415 CST -.9587

FOE-1.1723 FRA 3.6170 FCS-S.ZRS6 BSP 51717 SG_1A935.7 Rt$ .0433 fl13 -.9655 LSA 3662.5 MSA 590.6 SSA 21.3

DOE 1.2580 BRA 7.1355 0C312.7441FSP 2224 $6114822.4 64;2 624.3 THA 179.52 ELI 3500.2 EL2 512.7 ALF 176.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 20 |904 FLIGHT TIHE 4OZ.00 ARRIVAL DATE DEC 27 1965

HELIOCENTRIC COI41C O|STANCE 864.274 EARTH TO MARS

RL 147.79 LAL .00 LOt. 57.71VL 33.101 GAL -5.82 AZL 88.14 HCA 264.69 SMk 189.51 ECC .23g98 INC 1.855t Vl 30.147

RP 207.12 LAP -1,85 LOP 322.40 Vp 24.109 GAp -12.84 AZP 90.17 TAL 330.29 TAp 234.98 RCA 144.03 APO 234.99 V2 26.444

RC 323.253 GL 14.88 GP -1.13 ZAL 134.17 ZAP 31.20 ETS 177.10 ZA[ 50.62 ETE 178.81 ZAC 85.23 [TC 256.79 CLP 31.18

FLANETOCENTRIC CONIC

C3 17.227 VHL 4.151DLA 8.26 RAL 198.52 RAD 6567.7 V[L 11.773 PTH 2.06 VHp 5.667 DpA 2.92 RAP 174.26 ECC 1.2835

LNCH AZNTH LHCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIM ]NJ 2 LAT INJ 2 LONG

90.00 19 34 20 2438.42 -24.30 56.18 59.80 105.01 20 14 59 1838.4 -22.00 48.26

90.00 9 41 3 4564.35 11.31 192.60 36.37 63.95 10 57 7 3964.3 7.92 185.77

100.00 20 39 41 2163.17 -25.37 35.60 59.46 106.37 21 35 44 1563.2 -22.88 27.69

100.00 10 58 23 4314.83 12.31 173.74 55.86 62.63 12 10 18 3714.8 8.74 166.98

110.00 22 17 3 1921.06 -28.23 16.16 36.41 110.13 22 49 4 1321.1 -25.23 8.27

110.00 11 37 31 4129.70 15.14 158.18 54.35 58.98 13 6 20 3329.7 10.92 151.62

DIFFERENTIAL CC_RRECTION8 HID-COURSE EXECUTION ACCURACY

TDE-1.3213 TRA 7.4265 TC-12.4202 8AU 2.8614 86T14729.0 SGR 639.3 SG5 582.3

ROE .4078 RRA .1184 RC3 .3061FAU .09523 RflT -.2056 RRF -.2489 RTF .9846

F0(-1.1848 FRA 3.7228 FCS-4.7859 BSP 52150 $0814742.9 R25 .0471 R13 -.9846

60E 1.3829 8RA 7.4275 BC312.4240 FSP 2112 8G114729.6 SG2 625.6 THA 179.49

LAUNCH DATE 1_OV 20 1964 FLIGHT TIME 404.00

HELIOCENTRIC CONIC DISTANCE 888.505

RL 147.79 LAL .DO LOt. 37.71 VL 33.108 GAL -S.63 AZL. 88.15 HCA 265.95 SMA 189.63 ECC .24182 INC 1.8491

RP 207.04 LAp -1.84 LOP 323.66 VP 24.129 GAP -12.98 AZP 90.13 TAt. 529.33 TAp 235.31 RCA 143.77 Apo 235.49

RC 328.088 GL 14.55 GP -1.11ZAL 135.58 ZAP 50.67 ETS 177.07 ZAE 49.78 ETE 178.81 ZAC 85.40 ETC 236.73

PLANETOCENTRIC CONIC

C3 17.892 VHL 4.230 DLA 7.30 RAL 199.47 RAD 6567.7 ¥EL 11.801PTH 2.09 VHp 5.766 DpA 2.64 RAP 174.93

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZ14TH IHJ TIHE PO CST TIN INJ 2 LAT

90.00 19 44 5 2422.77 -24.02 55.12 61.11 105.47 20 24 28 1822.8 -21.66

90.00 9 38 53 4397.37 12.50 194.54 57.91 64.38 10 55 30 3997.6 8.95

100.00 21 9 2 2146.79 -25.09 34.62 60.77 106.81 21 44 51 1548.8 -22.35

100.00 10 38 37 4346.77 13.50 175.39 57.40 63.06 12 9 4 3746.8 9.78

110.00 22 25 30 1909.48 -27.96 15.37 59.09 110.52 22 57 20 1309.5 -24.91

110.00 11 38 38 4158.85 16.16 159.85 55.90 59.46 13 5 57 3358.9 11.98

DIFFERENTIAL C_RECTIONS M|D-COURSE EXECUTION ACCURACY

TOE-1.4821 TRA 7.7263 TC-12.0985 BAU 2.8945 SGT14852.g _ 642.5 SG5 §49.6

ROE .4194 RRA .1136 RC3 .3015 FAU .08915 RRT -.2207 RRF -.2687 RTF .9836

F06-1.1940 FRA 3.6248 FC3-4.3155 BSP 52556 $G_14846.6 flZ$ .0494 R13 -.9836

BOE 1.5114 BflA 7.7271 9C312.1001FSP 2002 80114655.5 $02 626.6 THA 179.45

ORBIT OETERNINATION ACCURACY

ST 3616.9 8R 365.1 SS 1107.4

CRT -.4282 CRS .6605 CST -.9610

LSA 3779.9 MSA 582.8 $SA 20.9

ELI 3625.1 EL2 509.5 ALF 176.10

ARRIVAL DATE OEC 29 1963

EARTH TO MARS

vl 30.147

v2 26.454

CLP 30.65

ECC 1.2945

]NJ 2 LONG

47.24

187.66

26.75

168.78

7.53

133.21

ORBIT DETERMINATION ACCURACY

ST 3740.5 SR 370.1 58 1095.4

CRT -.4559 CRS .6784 CST -.9629

LSA 5896.7 NSA 573.5 88A 20.5

ELl 5749.7 EL2 506.1 ALF 175.93

LAUNCH OATE NOV 20 1964 FLIGHT TIME 406.00 ARRIVAL DATE DEC 31 1965

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP Z08.98 LAP -1.64

RC 328.917 GL 14.22

PLAHETOCENTRIC CONIC

C3 16.601 VHL 4.313

LNCH AZMTH LNCH TIME

90.00 19 53 42

90.00 9 36 48

100.00 21 18 15

100.00 10 34 36

110.00 22 33 $1

110.00 11 58 49

DIFFERENTIAL C(_RRECTIONS

TOE-1.5888 TRA 6.0331 TC-11.7714 8AU 2.9283

ROE .4315 RRA .1089 RC3 .3004 FAU .08323

FOE-1.1994 FRA 3.8243 FC3-3.8733 01P 32894

BOE 1.6439 BRA 8.0338 6C311.7753 FSP 1894

DISTANCE 892.727 EARTH TO MARS

LOL 57.71VL 33.114 GAL -6.04 AZL 88.16 HCA 267.22 SMA 189.75 (CC .24375 INC 1.8430 Vt 30.147

LOP 324.8] yp 24.147 GAp -13.13 AZP 90.09 TAL 328.40 TAp 235.62 RCA 143.50 APO 236.00 v2 26.463

GP -1.09 ZAL 136.58 ZAp 30.14 ET8 177.05 ZAE 48.95 ETE 178.82 ZAC 85.58 ETC 256.67 CLP 30.13

OLA 6.74 RAL 200.42 RAO 6567.8 VEL 11.831 pTH 2.10 VHP 5.866 OpA 2.35 RAp 175.62 ECC 1.3061

L-I TIME INJ LAX INJ LONG INJ RT A$C INJ A ZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2407.79 -23.74 54.10 62.45 105.91 20 33 50 1807.8 -21.33 46.26

4830.73 13.47 196.50 59.48 64.85 10 53 39 4030.7 9.97 189.57

2133.06 -24.82 35.70 62.10 107.22 21 53 50 1535.1 -22.22 25.86

4376.70 14.48 177.46 58.98 63.56 12 7 54 3?78.7 10.81 170.39

1898.48 -27.69 14.62 60.99 110.89 23 5 30 1298.5 -24.60 6.82

4168.08 17.16 161.50 57.48 5g.97 13 5 37 3588.1 13.04 154.81

MIO-COURSE ExECuTION ACCURACY ORBIT OETERHINATION ACCURACY

$G714955.8 _R 645.7 8G5 517.9 ST 3863.3 8R 374.9 SS 1081.1

RRT -.2558 RRF -.2823 RTF .9825 CRT -.4815 CRS .6951CST -.9645

6_14947.8 R23 .0816 R15 -.9825 LSA 4012.8 MSA 568.2 SSA 20.1

$0114934.6 SG2 627.4 THA 179.41 EL1 3873.6 EL2 502.6 ALF 173.83

LAUNCH DATE NOV 20 1964 FLIGHT TIME 408.00 kRRIVAL DATE JAN Z 1966

HELIOCENTRIC CONIC DISTANCE 696.940 EARTH

RL 147.79 LAL .00 LOL 57.71 VL 33.121 GAL -6.25 AZL 88.16 HCA 268.49 SklA 189.87 ECC .24576 INC

RP 206.89 LAp -1.64 LOP 326.20 VP 24.165 GAP -13.28 AZP 90.05 TAL 527.45 TAp 235.92 RCA 143.21 Apo

RC 327.?42 GL 18.88 GP -1.07 ZAL 137.78 ZAP 29.64 ETS 177.02 ZAE 48.14 ETE 178.82 ZAC 85.76 ETC

PLAMETOCENTRIC CONI C

C3 18.358 VHL 4.400 OLA 6.00 RAL 201.55 RAO 6567.8 VEL 11.865 PTH 2.10 VHP 3.969 OpA 2.05 RAP

LNCH AZI4TH LNCH TIME L-I TIN( INJ LAT INJ t._G INJ RT ASC INJ AZNTH INJ TIME

90.00 20 3 tO 2593.49 -21.47 53.14 65.80 106.51 20 43 3

90.00 g 34 46 4663.63 14.42 198.47 61.08 65.36 10 52 31

100.00 21 27 21 2121.96 -24.55 32.81 63.44 107.61 22 2 43

100.00 10 5_ 16 4410.59 15.44 179.35 60.59 64.08 12 6 48

110.00 22 42 6 1888.02 -27.44 13.92 62.31 111.24 23 15 34

110.00 11 35 2 4217.30 18.13 163.19 59.10 60.52 15 5 19

DIFFERENTIAL C(:RRECTION9 MID-COURSE EXECUTION ACCURACY

TOE-1.7240 'IRA 8.3487 TC-11.4459 BAU 2.9652 SGT15032.9 SGR 848.7 SG3 487.3

ROE .4440 RRA .1035 tiC5 .2987 FAU .07752 RRT o.2508 RRF -.2990 RTF .9612

FOE-1.2012 FRA 3.4201 FC3-5.4667 BSP 55237 $0815046.9 R23 .0542 R13 -.g813

BDE 1.7803 8RA 8.3494 BC311.4497 FSP 1788 S6115033.6 $02 027.9 THA 17g.58

TO MARS

1.8370 Vl 30.147

236.53 V2 26.471

236.61CLP 29.62

176.32 ECC 1.3186

PO CST TIN INJ 2 LAT INJ 2 LONG

17g3.5 -21.01 43.33

4063.6 10.97 191.48

1522.0 -21.91 25.01

3610.6 11.83 172.42

1288.0 -24.30 6.13

3617.3 14.08 136.43

ORBIT DETERHINATION ACCURACY

ST 3g85.g SR 579.6 SS 1064.3

CRT -.3051CR$ .7109 CST -.9638

LSA 4128.1MSA 561.3 SSA 19.7

EL1 3996.8 EL2 498.9 ALF 175.73

1262



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOl-. I. 1964)

LAUNCH DATE NOV 20 1964 FLIGHT TIME 410.00 ARRIVAL DATE JAN 4 1966

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 206.84 LAp -1.83

RC 328.562 ;L 13.55

PLANE TOCENTRIC CONIC

C3 2D.185 YHL 4.491

LNCH AZMTH LNCM TIME

90.00 20 12 30

90.00 9 32 52

100.00 21 36 19

100.00 10 51 43

110.00 22 30 14

110.00 11 $4 17

DIFFERENT IAL CORRECTIONS

70E-1.8631TRA 8.6740 TC-11.1187 8AU 2.9986

ROE .4569 RRA .0978 RC3 .2926 FAU .07195

FDE-1.1989 FRA 3.3131 FC3-3.0888 8_P 53557

BDE 1.9183 BRA 8.6746 0C311.1226 FSP 1686

OISTANCE 901.143 EARTH TO MARS

LOL 57.71VL 53.128 GAL -6.48 AZL 88.17 HCA 269.75 SMA 189.99 ECC .24785 ]NC !.8311 Vl 30.147

LOP 327.46 Vp 24.182 GAP -13.44 AZP 90.01 TAL 326.45 TAp 236.20 RCA 142.90 APO 237.08 V2 26.477

GP -1.05 ZAL 138.96 ZAP 29.14 ET$ 177.00 ZAE 47.34 ETE 178.82 ZAC 85.94 ETC 256.55 CLP 29.13

OLA 5.25 RAL 202.28 RAD 6567.8 VEL 11.897 PTH 2.11VHp 6.074 OpA 1.75 RAp 177.03 ECC 1.3319

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2379.86 -23.21 52.23 65.17 106.70 20 52 9 1779.9 -20.70 44.46

4896.87 15.34 200.45 62.72 65.91 10 51 8 4098.9 11.96 193.40

2109.50 -24.29 31.98 64.80 107.98 22 11 28 1509.5 -21.60 24.21

4442.48 16.38 181.25 62.23 64.64 12 5 46 3842.5 12.83 174.25

1878.14 -27.19 13.26 63.64 111.56 23 21 32 1278.1 -24.02 5.53

4246.58 19.12 184.90 60.75 61.11- 13 4 3646.6 15.12 158.07

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

8G715129.1 9r,_ 651.6 863 457.6 ST 4105.8 8R 584.2 SS 1045.5

RRT -.2655 RRF -.3155 RTF .9798 CRT -.5265 CR8 .7256 CST -.9667

$6815143.1 R23 .0569 R13 -.9798 LSA 4240.7 MSA 554.7 8SA 19.4

86115130.1SG2 628.2 THA 179.34 ELI 4117.5 EL2 495.3 ALF 175.65

LAUNCH DATE NOV 20 1964 FLIGHT TIME 412.00 ARRIVAL DATE JAN 6 1956

HELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 206.79 LAP -1.82

RC 329.378 GL 13.21

PLANETOCENTRIC CONIC

C3 21.026 VHL 4.583

LNCN AZMTH LNCM T|kq[

90.00 20 21 41

90.00 9 31 0

100.00 21 45 9

100.00 10 50 13

110.00 22 58 16

110.00 11 53 35

DIFFERENTIAL CORRECTIONS

T0(-2.0050 TRA 9.0078 TC-10.7921 BAU 3.0347

ROE .4702 RRA .0916 RC3 .2880 FAU .06657

FOE-1.1934 FflA 3.2030 FC3-2.7408 69P 53846

BDE 2.0594 BRA 9.0082 BC310.7980 FSP 1586

DISTANCE 905.334 EARTH TO MARS

LOL 57.71 VL 33.134 GAL -6.71 AZL 88.17 HCA 271.02 S_A 190.11 ECC .25004 INC 1.8251 vl 30.147

LOP 328.73 VP 24.197 GAP -13.59 AZP 89.97 T_J.. 325.45 TAp 236.47 RCA 142.58 Apo 237.65 V2 26.483

GP -1.03 ZAL 140.13 ZAp _.66 ETS 176.98 Z/ME 46.55 ETE 178.83 ZAC 86.13 ETC 256.49 CLP 28.65

DLA 4.52 RAL 203.20 RAO 6567.9 VEL 11.933 PTH 2.12 VHp 6.181DpA 1.44 RAp 177.75 ECC 1.3460

L-I TIME INJ LAT |NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2366.90 -22.95 51.37 66.56 107.06 21 1 8 1766.9 -20.40 43.62

4729.63 16.25 202.44 64.39 66.49 10 49 49 4129.8 12.93 195.54

2097.68 -24.04 31.19 66.18 108.32 22 20 7 1497.7 -21.31 23.45

4474.28 17.29 183.16 83.90 65.23 12 4 47 3874.3 13.81 176.10

1868.85 -26.96 12.64 65.00 111.86 23 29 25 1268.8 -23.75 4.94

4275.88 20.07 166.64 62.43 61.73 13 4 51 3675.9 16.14 159.73

MIO-COURSE EXECUTION ACCURACY OR81T DETERMINATION ACCURACY

SGT15222.0 96R 654.4 SG3 429.1 ST 4223.4 SR 588.6 SS 1024.4

RRT -.2801RRF -.332| RTF .9782 CRT -.5461CRS .7397 CST -.9674

SG1|15236.0 R23 .0601 R13 -.9782 LSA 4551.1MSA 548.5 SSA 19.0

36115229.1SG2 628.1THA 179.51 ELi 4235.8 EL2 491.7 ALF 175.59

LAUNCH DATE NOV 20 1964 FLIGHT TIME 414.00 ARRIVAL DATE JAN 8 1966

HELIOCEMTRIC CONIC

RL 147.79 LAL .00

RP 206.75 LAP -1.82

RC 530.190 GL 12.88

PLANETOCENTRIC CONIC

C3 21.944 VHL 4.684 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

go.o0 20 30 45 2354.59 -22.70

90.00 9 29 11 4762.73 17.13

100.00 21 53 32 2086.49 -23.80

100.00 10 48 45 4506.06 18.19

110.00 23 6 12 1860.13 -26.73

110.00 11 52 55 4305.18 21.01

DIFFERENTIAL CORRECTIONS

TDE-2.1511TRA 9.3500 TC-10.4703 8AU 3.0728

RDE .4840 RRA .0850 RC3 .2831FAU .06136

FOE-1.1845 FRA 3.0894 FC3-2.4207 991P 34100

80( 2.2048 ORA 9.3504 BC310.4742 FSP 1487

DISTANCE 909.512 EARTH TO MARS

LOL 57.71 VL 33.141 GAL -6.94 AZL 88.18 HCA 272.29 SMA 190.24 ECC .25231 INC 1.8190 Vl 50.147

LOP 330.00 VP 24.212 GAP -13.78 AZP 89.93 TAL 524.44 TAp 236.73 RCA 142.24 Apo 238.24 V2 26.488

GP -t.Ot ZAL 141.29 ZAF 26.20 ET8 176.95 ZAE 45.78 ETE 178.85 ZAC 86.52 ETC 256.43 CLP 28.18

3.80 RAL 204.11RAD 6567.9 vEL 11.972 pTH 2.15 VHp 6.290 DpA 1.12 RAp 178.49 ECC 1.3611

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50,55 67.96 107.40 21 10 0 1754.6 -20.11 42.84

204.45 68.08 67.10 10 48 54 4162.7 15.88 197.28

30.45 67.57 108.64 22 28 39 1486.5 -21.05 22.74

185.10 65.60 65.86 12 3 51 3906.1 14.78 177.97

12.05 66.37 112.14 23 37 12 1260.1 -23.49 4.59

166.40 64.15 62.39 13 4 41 3705.2 17.15 161.40

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATZON ACCURACY

$G715313.7 St_q 657.1SG3 401.4 ST 4339.5 SR 592.9 Ss 1001.5

RRT -.2947 RRF -.3487 RTF .9764 CRT -.5645 CRS .7532 CST -.9679

S6815327.8 R23 .0634 RI3 -.9764 LSA 4459.9 MSA 542.3 SSA 18.7

86115314.9 SG2 627.8 THA 179.27 EL1 4552.5 EL2 487.9 ALF 175.53

LAUNCH DATE NOV 20 1964 FLIGHT TIME 416.00 ARRIVAL DATE JAN 10 1966

NELIOCENTRIC CONIC

RL 147.79 LAL .00

RP 206.71 LAp -1.81

RC 531.000 GL 12.55

PLAN[TC_ENTRIC CONZC

C3 22.922 VML 4.768 DLA 3.09 RAL 205.01RAD 6567.9 VEL 12.013 PTH

LNCH AZMTH LNCH 1114( L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZ1MTH INJ TIME

90.00 20 39 41 2342.93 -22.46 49.78 69.38 107.71 21 18 44

90.00 9 27 27 4795.54 17.99 206.48 67.81 67.76 10 47 23

100.00 22 2 28 2075.92 -23.57 29.75 68.98 106.94 22 37 4

100.00 10 47 21 4537.79 19.06 187.05 67.34 66.53 12 2 59

110.00 23 14 1 1851.96 -26.52 11.51 67.75 112.40 23 44 53

110.00 11 52 18 4334.50 21.92 170.19 65.90 63.09 13 4 32

DIFFERENTIAL C_RECTIONS MID-COURSE ExECuTION ACCURACY

TDE-2.2982 TRA 9.7027 TC-10.1499 BAU 3.1115 $GT15402.7 $GR 659.6 SG3 374.7

ROE .4983 flRA .0780 RC3 .2779 FAU .05630 RRT -.3090 RRF -.3654 RTF .9742

FOE-l.1722 FRA 2.9726 FC3-2.1263 BSP 54344 $6815418.8 R23 .0671 R13 -.9745

BOE 2.3516 BRA 9.7031 BC310.1537 FSP 1392 56115404.0 SG2 627.3 THA 179.24

DISTANCE 913.677 EARTH TO MARS

LOL 57.71 VL 33.148 GAL -7.18 AZL 88.19 HCA 275.56 SMA 190.36 ECC .25469 INC 1.8131 vl 30.147

LOP 331.27 VP 24.226 GAP -13.93 AZP 89.89 TAt. 323.41 TAp 236.97 RCA 141.88 Apo 238.85 V2 26.492

-1.00 ZAL 142.44 ZAP 27.74 ETS 176.92 ZAE 45.02 ETE 178.83 ZAC 86.51ETC 256.37 CLP 27.73

2.14 VHP 6.401 DpA .80 RAp 17g.24 ECC 1.3772

PC) CST TIM INJ 2 LAT INJ 2 LONG

1742.9 -19.83 42.10

4195.5 14.82 199.24

1475.9 -20.76 22.07

3937.8 15.72 179.85

1252.0 -23.25 3.88

3734.5 18.14 163.10

ORBIT DETERMINATION ACCURACY

ST 4451.9 SR 597.0 SS 976.0

CRT -.5811CR8 .7660 CST -.9680

LSA 4565.1 MSA 536.6 SSA 18.3

ELI 4465.6 EL2 484.3 ALF 175.49
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 20 1964 FLIGHT TIME 418.00 ARRIVAL DATE JAN 12 1966

HELIOCENTRIC CONIC

RL 147.79 LAL .OO

RP 206.69 LAP -1.80

RC 331.806 GL 12,23

PLANETOCENTRIC CONIC

C3 23.964 VHL 4.895

LNCH AZMTH LNCH TIME

90.00 20 48 29

90.00 9 25 46

100.00 22 10 56

100.00 10 46 0

110.00 23 21 44

110.00 11 31 42

DIFFERENTIAL CCRRECTION$

TDE-2.4497 TRA10.OE33 TC3-9.8349 BAU 3.1521

RDE .3129 RRA .0705 RC3 .2724 FAU .05139

F08-1.1369 FRA 2.8523 FC3-1.8565 BSP 54536

BOE 2.3029 8RA10.0635 BC3 9.8386 FSP 1298

DISTANCE 917.826 EARTH TO MARS

LOt. 57.71 VL 33.155 GAL -7.43 AZL 88.19 HCA 274.85 SNA 190.49 ECC .25717 INC 1.8070 Vl 30.147

LOP 332.54 Vp 24.238 GAp -14.10 AZP 89.85 TAL 322.37 TAp 237.19 RCA 141.50 Apo 239.48 V2 26.494

GP °.98 ZAL 143.58 ZAp 27.30 ETS 176.90 ZAE 44.27 ETE 178.83 ZAC 86.71ETC 256.32 CLP 27.29

OLA 2.38 RAL 205.90 RAD 6588.0 VEL 12.056 PTH 2.15 VHp 6.515 DpA .47 RAp 180.00 EEL 1.3944

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2331.92 -22.23 49.05 70.82 108.00 21 27 21 1731.9 -19.56 41,4D

4828.28 18.82 208.52 89.57 68.45 10 46 15 4228.3 15.73 201.21

2085.97 -23.34 29.0g 70.41 109.22 22 45 22 1466.0 -20.51 21.44

4589.47 19.91 189.02 69.10 67.23 12 2 10 3969.5 16.65 181.74

1844.40 -28.33 11.01 69.15 112.64 23 52 28 1244.4 -23.D3 3.41

4363.80 22.81 171.99 67.68 63.82 13 4 26 3763.8 19.11 164.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15488.9 8GR 662.1SG3 348.8 ST 4561.9 SR 600.9 Ss 948.9

RRT -.3233 RRF -.3822 RTF .9718 CRT -.5968 CRS .7785 CST -.9679

98815503.0 R23 .0713 R13 -.9718 LSA 4668.0 MSA 530.9 SSA 18.0

8G115490.3 SG2 626.5 THA 179.21 EL1 4576.2 EL2 480.6 ALF 175.46

LAUNCH DATE NOV 20 1964 FLIGHT TINE 420.00 ARRIVAL DATE JAN 14 1966

HELIOCENTRIC C_IC

RL 147.79 LAL .00

RP 208.68 LAp -1.79

RC 332.609 GL 11.90

PLANETOCENTRIC CONIC

C3 25.073 VHL 5.008

LNCM AZMTH LN_M TIME

90.00 20 57 10

90.00 9 24 9

100.00 22 19 18

100.00 10 44 43

110.00 23 29 21

110.00 11 51 9

OIFFERENTIAL CORRECTIONS

T08-2.6028 TRA10.4346 TC3-9.5222 8AU 3.1934

ROE .5280 RRA .0626 RC3 .2667 FAU .04659

FOE-l.1385 FRA 2.7290 FC3-1.6086 BSP 54708

BDE 2.6558 8RA10.4348 BC3 9.5259 FSP 1208

DISTANCE 921.960 EARTH TO MARS

LOL 37.71 VL 33.162 GAL -7.69 AZL 88.20 HCA 276.09 SMA 190.62 ECC .25975 INC 1.8010 vl 30.147

LOP 333.81 VP 24.250 GAp -14.28 AZP 99.81 TAt. 321.31 TAp 237.40 RCA 141.10 APO 240.13 V2 26.496

GP -.96 ZAL 144.70 ZAP 26.88 ETS 176.87 zAE 43.53 ETE 178.83 ZAC 86.90 ETC 256.27 CLP 26.86

OLA" 1.69 RAL 206.79 RAD 6568.0 VEL 12.102 PTH 2.17 VHp 6.831DpA .13 RAp 180.77 ECC 1.4127

L-! TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2321.53 -22.01 48.37 72.27 108.28 21 35 52 1721.5 -19.31 40.74

4860.93 19.63 210.58 71.36 69.17 10 45 10 4260.9 16.62 203.20

2056.62 -23.13 28.48 71.85 109.48 22 53 34 1456.6 -20.27 20.85

4601.07 20.73 191.01 70.90 67.97 12 1 24 4001.1 17.56 183.65

1837.38 -26.14 10.55 70.57 112.85 23 59 58 1257.4 -22.82 2.97

4395.09 23.68 175.82 69.50 64.60 15 4 22 3793.1 20.06 166.55

M|D-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

98T15571.9 SGR 664.4 SG3 323.9 ST 4668.1 SR 604.6 SS 919.8

RRT -.3374 RRF -.3989 RTF .9689 CRT -.6110 CRS .7905 CST -.9676

SG815586.1 R23 .0759 R13 -.9690 LSA 4767.2 MSA 525.5 SSA 17.7

8Gl15573.5 SG2 625.4 THA 179.17 EL1 4682.8 EL2 477.1 ALF 175.43

LAUNCH DATE NOV 20 1964 FLIGHT TIME 422.00 ARRIVAL DATE JAN 16 1966

HELIOCENTRIC CONIC

RL 147.T9 LAL .00

RP 206.67 LAP -1,78

RC 333.409 GL 11.58

PLANETOCENTRIC CONIC

C3 26.239 VHL 5.124

LNCH AZMTH LNCH TIME

90.00 21 3 44

90.00 9 22 35

100.00 22 27 32

100.00 10 43 28

110.00 23 38 51

110.00 11 50 38

DIFFERENTIAL CORRECTIONS

7DE-2.7389 TRA10.8164 TC3-9.2153 8AU 3.2364

ROE .3433 RRA .0541 RC3 .2608 FAU .04193

FDE-1.1168 FRA 2.6020 FC3-I.3823 8SP 54859

BDE 2.8119 8RA10.8165 BC3 9.2190 FSP 1119

DISTANCE 926.076 EARTH TO MARS

LOt. 57.71 VL 33.169 GAL -7.95 AZL 88.21 HCA 277.36 SMA 190.75 ECC .26244 INC 1.7949 vl 30.147

LOP 335.08 VP 24.260 GAP -14.46 AZP 89.77 TAL 320.24 TAp 237.60 RCA 140.69 APO 240.81 v2 26.497

GP -.95 ZAL 145.81 ZAP 26.46 ETS 178.85 ZkE 42.80 ETE 178.83 ZAC 87.10 ETC 256.22 CLP 26.44

DLA 1.01RAL 207.66 RAD 6568.1VEL 12.151 pTH 2.18 VHp 6.750 DpA -.21 RAp 181.55 ECC 1.4322

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2311.76 -21.80 47.73 73.73 108.53 21 44 15 1711.8 -19.07 40.12

4893.49 20.40 212.66 73.18 69.92 10 44 9 4293.5 17.48 205.20

2047.88 -22.93 27,90 73.31 109.72 23 1 40 1447.9 -20.04 20.30

4632,61 21.52 193.02 72.72 68.74 12 0 40 4032.6 18.44 185.58

1830.91 -25,97 10.13 72.00 113.05 24 7 22 1230.9 -22.62 2.57

4422.34 24.52 175.68 71.34 65.40 13 4 ZO 3822.3 21.00 168.31

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

88T15653.2 $GR 866.6 SG3 299.7 ST 4771.1SR 608.0 SS 888.9

RRT -.3514 RRF -.4157 RTF .9655 CRT -.6243 CRS .8021CST -.9669

88815667.3 R23 .0811 R13 -.9656 LSA 4863.4 MSA 520.3 SSA 17.4

58115654.9 9G2 624.0 THA 179.14 EL1 4786.3 EL2 473.5 ALF 175.41

1264



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 21 1964 FLIGHT TIN( 160.00 ARRIVAL DATE APR 30 1965

HELIOCENTRIC CONIC DISTANCE 420.$30 EARTH TO MAR8

RL 147.76 LAL .DO LOt. 58.72 VL 35.211 GAL -4.67 AZL 80.46 HCA 132.93 SNA 238.47 ECC .38776 INC 1.5430 VI 30.153

RP 244.34 LAP 1.15 LOP 191.66 VP 23.017 GAP 22.77 A ZP 91.05 TAL 343.20 TAP 116.13 RCA 146.00 APO 330.94 V2 EE.451

RC 131.411GL 9.65 GP .85 ZAL 116.S9 ZAP IT3.32 ITS 171.36 ZAE 154.28 ETE 359.61 EkE $9.62 [TC 256.05 CLP 173.38

PLAN(TOCENTRIC CONIC

C3 31.571VHL 5.619 Obk 10.53 RAL 180.07 RAD 6568.3 VEL 12.367 PTH 2.23 VHP 10.317 DpA -.04 RAP 195.49 ECC 1.5196

LNCH AZMTH LMCH TIME L-1 TIME INJ LAT IHJ LONG INJ RT ASC INJ AZHTH 1NJ TIME PO C$T TIM INJ 2 LAT INJ E LO_AG

90.00 17 58 37 2659.65 -27.30 71.66 53.19 97.83 18 42 57 2059.6 -25.93 63.28

gO.DO 8 41 39 4637.67 13.87 196.91 47.08 64.96 9 58 57 4037.7 10.18 189.97

100.00 19 25 12 2380.37 -28.64 50.89 52.97 98.97 20 4 55 1780.4 -67.10 42.43

tOO.DO 9 57 45 4392.16 14.88 178.26 46°48 63.77 11 10 57 3792.2 11.24 171.36

110.00 20 45 21 2129.58 -32.20 51.08 52.20 102.14 21 20 51 1529.6 -30.20 22.44

110.00 10 $4 6 4215.72 18.09 163.10 44,71 60.49 12 4 21 3615.7 14.03 156.35

DIFFERENT|AL CaQRRECTIONS MIO-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8165 TRA-E.1195 TC3 .8898 BAU .3763 SET 2554.7 SGR 510.3 SG5 216.0 ST 1062.6 SR 471.6 $8 499.1

ROE -.4590 RRA -.18_ RCS -.0549 FAU .06510 RRT -.0195 RRF .0038 RTF -.8588 CRT -.7012 CRS -.5193 CST .9711

FOE -.3402 FRA 1.3995 FC3-1.7952 BSP 8572 SEa 2605.1R23 .0136 R13 .8588 LSA 1214.9 NSA 351.7 SSA 31.5

BOE .9367 BRA 2.1278 BC3 .8915 FSP 593 SG1 2554.7 SG2 510.2 THA 179.77 EL1 1117.8 EL2 319.6 ALF 161.11

LAU_iCH DATE NOV 21 1964 FLIGHT TIM( 162.00 ARRIVAL DATE NAY 2 1965

HELIOCENTRIC C(_IIC

RL 147.79 LAL .OO

RP 244.11 LAp 1.11

RC 133.550 GL 9.84

PLANETOCENTRIC C_IC

C3 30.027 VHL 5.480

L_CH AZNTH L_H TItM[

90.00 17 53 12

90.00 8 42 52

tOO.DO 19 20 1

tOO.OO 9 5R 44

110.00 20 40 41

110.00 10 54 34

DIFFERENT|AL CCItRECTIONS

TOE .7958 TRA-2.DS99

RDE -.4415 RRA -.1798

FOE -.5349 FRA 1o4207

80( .9100 BRA 2.0977

DISTANCE 422.851 EARTH TO HARS

LOL 58.72 VL 35.105 GAL -4.49 AZL 88.47 HCA 133.84 5MA 235.31 ECC .57909 INC 1.5339 Vt 30.153

LOP 192.5T VP 22.877 GAp 22.18 AZP 91.06 TAL 343.58 TAP 117.42 RCA 146.11 APO 324.51 V2 22.475

GAP .88 ZAL 116.04 ZAP 172.82 ITS 171.64 ZAE 154.13 ETE 359.83 ZAC 89.74 ETC 256.04 CLP 172.88

OLA 10.94 RAL 179.54 RAID 6568.2 VI[L 12.304 PTH 2.22 VHP 10.051DpA -.18 RAp 185.88 Ecc 1.AgiZ

L-I T|M( IN_ LAT |NJ L(_AG |NJ RT ASC IN_ AZMTH INJ TIN[ PO CST TIH IMJ 2 LAT IHJ 2 LOHG

2660.44 -27.31 71.71 51.89 97.80 18 37 52 2060.4 -25.95 63.$1

4611.68 12.91 195.57 45.74 64.55 9 59 44 4011.7 9.39 186.47

2380.43 -28.64 50.90 51.67 98.97 19 59 42 1760.4 -27.10 42.43

4599.93 14.12 176.77 45.14 63.58 11 11 31 3766.9 10.43 169.92

2128.01 -32.18 30.96 50.90 102.20 21 16 9 1528.0 -30.17 22.53

4192.10 17.30 181.73 43.36 60.05 12 4 26 3592.1 13.18 155.04

NIO-COURSEEXECUTICN ACCURACY ORBIT OETERMIHATION ACCURACY

TCS .9656 BAU .3883 S_T 2601.1SGAI 503.6 $63 227.0 ST 1067.2 SR 465.3 SS SO£.A

RC3 -.0558 FAU .06705 RRT -.0172RRF .0011RTF -.8636 CRT -.6964 CRS -.5058 CST .9689

FC3-1.9331BSR 8749 SG8 2649.4 R_J .0144 R15 .8636 LSA 1217.8 NSA 351.9 SSA $1.7

BC3 .9673 FSP 628 $61 2601.1SG2 505.5 THA 179.80 EL1 1119.9 EL2 318.2 ALF 161.57

LAUNCH DATE NOV Et 1964 FLIGH1 111( 164.00 ARRIVAL DATE MAY A_1965

HELIOCENTMIC CONIC

RL 147.76 LAL .00

Re 243.87 LAP 1.08

RC 135.719 GL lO.OO

PLANETOCENTRIC CONIC

CS 28.582 VHL 5.346

LNCH AZNTH LMCH TIME

90.OO 17 47 38

90.00 8 44 S

tOO.D0 19 14 41

100.00 9 59 42

tAD.DO 20 35 53

110.00 10 55 D

DIFFERENTIAL COMRECTIONS

TOE .7743 TRA-2.0595 TCS 1.0459 BAU .4002

ROE -.4646 RMA -.1738 RC3 -.0364 FAU .06900

FOE -.3264 FRA 1.4419 FC3-2.0926 BSP 8919

80( .8852 8RA 2.0668 BC3 1.0475 FSP 665

DISTANCE 425.183 EARTH TO MARS

LO_ 58.72 VL 35.003 GAL -4.32 AZL 88.48 HCA 134.75 SNA 252.37 ECC .37050 INC 1.5245 VI SO.ISS

LOP 193.48 VP 22.744 GAP 21.59 AZP 91.07 TAL 343.97 TAP 118.72 RCA 146.21 APO 318.53 VZ 22.498

GP .92 ZAL 115.38 ZAP 172.32 ETS 171.85 ZAE 154.02 ETE .05 ZAC 89.86 ETC 256.02 CLP 172.37

DLA 11.35 RAL 178.99 RAD 6568.1VEL 12.246 PTH 2.20 VHP 9.851DpA -.32 RAp 186.26 ECC 1.47D4

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2551.75 -27.32 71.21 50.80 97,75 10 31 59 2061.8 -25.96 65.40

4595.66 18.15 193.85 44.41 64.22 10 O 31 3985.7 8.58 186.99

2380.96 -28.64 50.94 50.56 98.95 19 54 22 1781.0 -27.11 42.47

4341.70 15.35 175.30 43.80 63.00 11 12 4 3741.7 9.62 168.49

2125.69 -32.18 30.88 49.61 102.25 21 11 20 1526.9 -30.14 22.25

4168.55 16.49 160.38 42.02 59.62 12 4 28 $568.5 12.33 155.74

NIO-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

SET Z647.2 SGR 496.7 SG5 258.4 ST 1070.4 8R 458.8 SS 505.0

RRT 0.0145 RRF -.0023 RTF -.8683 CRT -.6913 CRS -.4906 CST .9663

SG8 2693.4 R23 .0154 R13 .8683 LSA 1219.1MSA 552.2 SSA $2.1

SG1 2647.2 SG2 496.7 THA 179.84 ELI 1120.8 EL2 516.6 ALF 162.01

LAUNCH DATE NOV 21 1964 FLIGHT TIME 166.00 ARRIVAL DATE NAY 6 1965

HELIOCENTRIC CONIC

R_ 147.TG LAL .00

RP 243.$3 LAp 1.06

RC 137.915 GL 10.16

PLANETOCENTRIC CONIC

C3 27.229 VHL 5.218

LNCH AZIIATH LNCH TIlE

90.09 17 41 54

gO.OO 8 45 1T

tO0.OO 19 9 15

100.00 10 0 39

110.00 20 30 58

110.00 10 55 24

DIFFERENTIAL COIRECTION9

TOE .7526 TRA-2.0ZgO TCS 1.1310 9AU .4122

RD[ -.4086 RRA -.1667 RCS -.0387 FAU .07125

FOE -.3214 FRA 1.4928 FCS-2.2652 BSP 9099

8DE .8563 BRA 2.0358 8C5 1.1524 FSP 704

DISTANCE 427.617 EARTH TO MARS

LOt. 59.72 _L $4.905 GAL -4.15 k_ SS.Ag HCA 135.66 SHA 229.63 ECC .36286 IHC 1.5166 vt 30.153

LOP 194.$9 VP 22.617 GAP 21.00 AZP 91.08 TAL 544.36 TAp 120.02 RCA 146.31 APO 312.95 V2 22.522

64D .95 Zkl.. 114.69 ZAp 171.80 ITS 172.03 ZAE t55.95 [TE .27 ZAC 89.99 ETC 256.00 CLP 171.86

OLA 11.75 RAI. 179.43 RAD 6558.1VEL 12.190 PTH 2.19 VHP 9.626 DpA -.46 RAp 186.63 ECC 1.4481

L-I TIlE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2665.57 -27.34 71.94 49.30 97.$9 18 26 18 2063.6 -25.99 63.53

4559.70 11.$7 192.33 45.09 63.89 10 1 17 395g.7 7.77 183.50

2391.98 -28.65 51.01 49.08 98.91 19 48 55 1782.0 -27.12 42.$4

4319.52 12.56 173.84 42.48 62.65 11 12 56 3716.5 8.80 167.07

2125.19 -32.15 S0.83 48.32 102.28 21 6 24 1526.2 -30.13 22.20

4145.08 15.68 159.05 40.$9 59.23 12 4 29 3545.1 11.48 152.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2693.4 SGR 489.6 SG3 250.5 ST 1072.4 SR 452.1 SS 507.1

RRT -.0115 RRF -.0060 RTF -.$728 CRT -.6857 CR$ -.4746 CST .9636

SGB 2?37,5 R23 .0163 R13 .8728 LSA 121g.2 HSA 352.5 SSA 32.5

SG1 2695.4 SG2 489.6 THA 179.88 EL1 1120.4 EL2 515.0 ALF 162.44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 21 1984 FLIGHT TIME 168.00 ARRIVAL DATE MAY 8 1965

HELIO(ENTRIC C(_llC DISTANCE 430.143 EARTH TO MARS

RL 147.78 LAL .00 LO_ 58.72 VL 34,812 GAL -3.98 AZL 88.50 HCA 136.57 SMA 227.07 ECC .35527 INC 1.5047 vl 30.153

RP 243.38 LAP 1.03 LOP 195.30 vP 22.498 GAP 20.42 AZP 91.09 TAL 344.78 TAp 121.34 RCA 148.40 Apo 307,74 Y2 22.547

RC 140.134 GL 10.31GP .99 ZAL 113.99 ZAP 171.28 ETS 172.16 ZkE 153.93 ETE .49 ZAC 90.11ETC 255.99 CLP 171.34

PLANETOCENTRIC CON|C

C3 25.983 YHL 5.095 DLA 12.18 RAL 177.84 RAD 8588.0 VEL 12.138 pTH 2.18 Vflp 9.407 DpA -.5g RAp 187.01ECC 1.4273

LNCN AZMTH LNCH TIME C-I TINS ;NJ LAT

90.00 17 38 2 2685.89 -27.36

90.00 8 46 28 4533.78 10.59

100.00 19 3 36 2383.48 -28.87

100.00 10 1 35 4291.42 11.77

110.00 20 25 55 2123.92 -32.15

110.00 10 35 48 4121.73 14.86

DIFFERENTIAL C..(_RECTIONS

TOE .7308 TRA-1.9973 TC3 1.2200 8AU .4239

ROE -.3929 RRA -.1805 RC3 -.OSG7 FAU .07330

FOE -.3133FRA 1.4834 FC3-2.4307 BSP 9284

BOE .8297 BRA 2.0039 BC3 1.2213 FSP 744

INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

72.11 48.00 97.61 18 20 28 2065.9 -26.02 63.69

190.83 41.77 63.59 10 2 2 3933.8 8.96 184.03

51.12 47.79 98.85 19 43 20 1783.5 -27.15 42.65

172.39 41.16 62.32 11 13 7 3691.4 7.98 185.66

30.81 47.04 102.29 21 1 21 1525.9 -30.12 22.18

157.73 39.37 58.86 12 4 28 3521.7 10.63 151.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2738.8 $GR 482.3 863 263.1 ST 1073.3 8R 445.2 $9 308.8

RRT -.0079 RRF -.0103 RTF -.8772 CRT -.6799 CRS -.4571CST .9804

SG8 2781.0 R23 .0175 R13 .8771 LSA 1217.9 NSA 352.9 SSA 32.9

861 2738.8 SG2 482.3 THA 179.92 EL1 1119.0 EL2 313.1ALF 162.87

LAUNCH DATE NOV 21 1964 FLIGHT TIME 170.00 ARRIVAL DATE MAY 10 1965

HELIOCENTRIC CONIC DISTANCE 432.755

RL 147.76 LAL .00 LOL 58.72 VL 34.722 GAL -3.81 AZL 88.51HCA

RP 243.12 LAp 1.01 LOP 196.22 Vp 22.384 GAP 19.84 A ZP 91.10 TAL

RC 142.$73 GL 10.46 GP 1.03 ZAL 113.26 ZAP 170.75 ETS 172.31 Z_M[

PLANE TOCENTRIC CONIC

C3 24.777 VHL 4.978 OLA 12.81RAL 177.23 RAD 6568.0 VEL 12.089 pTH

EARTH TO MARS

137.49 SMA 224.88 ECC .34800 INC 1.4943 vl 30.153

345.17 TAp 122.66 RCA 146.49 ApO 302.87 V2 22.572

153.96 ETE .72 ZAC 90.23 ETC 253.97 CLP 170.81

LNCH AZMTN LNCH TIME L-I T1ME INJ LAT INJ LONG

90.00 17 30 1 2668.70 -27.38 72.31 46.71 97.51 18 14 30

90.00 8 47 39 4507.88 9.81 189.33 40.47 63.30 10 2 47

lO0.O0 18 57 $1 2385.42 -28.89 51.26 46.50 98.78 19 37 37

100.00 10 2 30 4266.40 10.98 170.96 39.85 62.02 11 13 38

110.00 20 20 44 2126.07 -32,15 30.82 45.73 102.29 20 58 10

110.00 10 56 8 4098.51 14.04 156.43 38.06 58.51 12 4 25

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .7158 TRA-1.9587 TC3 1.3248 BAU .4392 _T 2784.7 Sr_R 475.0 SG3 276.2

ROE -.3778 RRA -.1548 RC3 -.0588 FAU .07377 RRT -.0080 RRF -.0161RTF -.8834

FDE -.3024 FRA 1.5058 FC3-2.6478 B_MP 9264 SG8 2824.9 R23 .0234 R13 .8834

BDE .8092 8RA 1.9848 BC3 1.3258 FSP 791 SGI 2784.7 362 475,0 THA 179.92

2.16 VHP 9.193 DpA -.71 RAp 187.37 ECC 1.4078

INJ RT ASC 1NJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2068.7 -26.06 63.89

3907.9 6.14 182.57

1785.4 -27.18 42.78

3686.4 7.15 164.26

1526.1 -30.13 22.19

3498.5 9.77 149.94

ORBIT DETERM|NATION ACCURACY

ST 1077.2 8R 438.3 SS 509.3

CRT -.6784 CR8 -.4351CST .9541

LSA 1218.8 NSA 353.9 SSA 32.8

EL1 1121.0 EL2 309.5 ALF 163.26

LAUNCH OAT[ NOV 21 1964 FLIGHT TIME !72.00 ARRIVAL DATE MAY 12 1965

MEL|OCENTRIC CONIC

RL 147.78 LAL .00 LOL 58.72 VL

RP 242.87 LAP .98 L04_ 197.14 VP 22.277 GAP 19.26 AZp 91.11 TAL 345.58 TAp 123.98 RCA 146.58

RC 14A.629 GL 10.60 GP 1.07 ZAL 112.53 ZAP 170.21ETS 172.41 ZAE 154.02 ETE .95 ZAC 90.36

PLANETOCENTRIC CONIC

C3 23.869 VHL 4.865 DLA 13.03 RAL 176.81 RAD 8588.0 VEL 12.044 pTH 2.15 VHp 8.984 DpA -.84

LNCM A2MTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TIM

90.00 17 23 53 2671.95 -27.41 72.54 45.42 97.40 18 8 25 2072.0

90.00 8 A8 A8 4482.17 9.02 187.86 39.17 63.04 10 3 30 3882.2

100.00 18 52 0 2387.80 -28.71 51.43 45.21 98.69 19 31 48 1787.8

IO0.O0 10 3 23 4241.55 10.18 189.55 38.55 61.74 11 14 4 3641.6

110.00 20 15 28 2126.60 -32.16 30.86 44.47 102.28 20 50 55 1526.6

110.00 10 36 23 4075.51 13,22 155.16 36.76 38.18 12 4 19 3475.5

DISTANCE 435.445 EARTH TO MARS

34.637 GAL -3.65 AZL 88.52 HCA 138.41 SMA 222.44 ECC .34105 TNC 1.4835 vl 30.153

APO 298.30 v2 22.598

ETC 255.96 CLP 170.27

RAp 187.74 ECC 1.38§5

INJ 2 LAT INJ Z LONG

-28.10 84.12

5.33 181.12

-27.21 42.95

6.33 162.88

-30.14 22.23

8.92 148.70

DIFFERENTIAL CORRECTIONS

TOE .6891TRA-t.930G TC3 1.4161 8AU .4484

ROE -.3630 RRA -.1491RC3 -.0558 FAU .07831

FOE -.2933 FRA 1.5243 FC3-2.8644 BSP 9527

BOE .7789 BRA 1.9364 8C3 1.4172 FSP 834

MID-COURSE EXECUTION ACCURACY

SGT 2829.1 SGR 467.2 SG3 290.2

RRT -.0006 RRF -.0214 RTF -.8862

SG8 2867.4 R23 .0220 R13 .8862

SGI 2829.1 SG2 467.2 THA 179.99

LAUNCN DATE NOV 21 198A FLIGHT TIME 174.00

oRBIT DETERMINATION ACCURACY

ST 1072.7 SR 431.0 SS 510.2

CRT -.6689 CRS -.4164 CST .9517

LSA 1212.4 MSA 354.3 SSA 33.4

ELI 1114.1ELZ 308.5 ALF 183.67

HELIOCENTRIC C,_PAIC DISTANCE 438.208

RL 14T.76 LAL .00 LOL 58.72 VL 34.555 GAL -3.50 AZL 88.53 HCA 139.33 SMA 220.34 ECC .33440

RP 242.60 LAP .98 LOP 198.08 vP 22.176 GAP 18.69 A ZP 91.12 TAL 345.99 TAp 125.32 RCA 146.66

RC 146.900 GL 10.74 GP 1.11 ZAL 111.77 ZAP 169.66 ETS 172.50 ZAE 154.13 ETE 1.19 ZAC 90.48

PLANETOCENTRIC CONIC

C3 22.631VML 4.757 DLA 13.46 RAL 175.97 RAD 6567.9 VEL 12.000 PTfl 2.14 VHP 8.780 DpA -.95

ARRIVAL DATE MAY 14 1965

EARTH TO MARS

INC 1.4722 vl 30.153

Apo 294.03 V2 22.624

ETC 255.95 CLP 169.72

LNCN AZMTM LNCN TINS L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIN

90.00 17 17 38 2675.66 -27.44 72.81 44.13 97.27 18 2 14 2075.7

90.00 8 49 58 4456.60 8.22 186.40 37.89 62.81 10 4 12 3856.6

1OO.00 18 46 1 2390.60 -28.74 51.64 43.93 98.59 19 25 52 1790.6

100.00 10 4 15 4218.89 9.38 168.15 37.27 61.49 11 14 30 3616.9

110.00 20 10 6 2127.32 -32.17 30.95 43.20 102.23 20 45 33 1527.5

110.00 10 56 38 4052.73 12.40 153.91 35.47 57.69 12 4 11 3452.7

DIFFERENTIAL CORRECT|ONS MID-COURSE EXECUTION ACCURACY

TOE .6637 TRA-1.9003 TC3 1.5140 BAU .4584 $GT 2872.6 8GR 459.2 SG3 304.8

flOE -.3488 RRA -.1438 RC3 -.0343 FAU .08095 RRT .0087 RRF -.0280 RTF -.8893

FOE -.2824 FRA 1.3434 FC3-3.0968 B_ 9742 SGB 2909.1 R23 -.0219 R13 -.8893

608 .7497 8RA 1.9057 BC3 1.5150 FSP 880 SG1 2872.6 SG2 459.2 THA .06

RAP 188.10 ECC 1.3724

INJ 2 LAT INJ 2 LONG

-26.15 64.38

4.31 179.68

-27.25 43.15

5.50 161.51

-30.16 22.29

8.07 147.49

ORBIT DETERMINATION ACCURACY

ST 1067.3 SR 423.5 $S 510.2

CRT -.6596 CRS -.3947 CST .9480

LSA 1204.8 MSA 355.1 SSA 33.9

EL1 1106.5 EL2 307.0 ALF 164.08
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE NOV 21 1964

HELIOCENTRIC C_NIC

RL 147.76 LAL .DO

RP 242.34 LAp .93

RC 149.184 GL 10.86

PLANETOCENTR|C CON|C

C3 21.689 VHL 4.654

LNCH AZMTH LNCH TIME

90.00 17 11 15

90.00 8 51 1

100.00 18 39 56

100.00 10 5 2

110.00 20 4 37

110.00 10 56 50

FLIGHT TIM( 176.00 ARRIVAL DATE MAY 16 1965

DISTANCE 441.039

LOt. 58.72 VL 34.4T6 GAL -3.35 A ZL 88.54 HCA 140.25 SMA

LOP 198.98 VP 22.081 GAp 18.12 A ZP 91.12 TAL 346.41 TAp

GP 1.16 ZAL 111.01 ZAP 169.11 ETS 172.57 ZAE 154.27 ETE

EARTH TO MARS

218.37 ECC .32803 INC 1.4605 Vl 30.153

126.66 RCA 146.74 APO 290.01 v2 22.651

1.44 ZAC 90.61ETC 255.94 CLP 169.17

DLA 13.88 RAL 175.30 RAO 6367.9 VEL 11.960 PTH 2.13 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2679.78 -2T.48 73.10 42.$S 97.12 17 53 55

4431.22 7.43 184.95 36.61 62.60 10 4 53

2393.81 -28.77 31.87 42.63 98.47 19 19 50

4192.43 8.58 166.77 35.99 61.26 11 14 54

2128.80 -32.19 31.02 41.93 102.17 20 40 6

4030.20 11.58 132.67 34.20 37.61 12 4 O

DIFFERENTIAL CCRRECTIONS

TOE .6400 TRA-1.6679 TC3 1.6186 BAU .4689

ROE -.3381 RRA -.1887 RC3 -.0324 FAU .08369

FOE -.2702 FRA 1.5622 FC3-3.3432 BSP 9921

8DE .7224 BRA 1.8730 6C3 1.6195 FSP 930

LALRACH DATE NOV 21 1964

HELIOCENTRIC CCNIC

RL 147.76 LAL .00

RP 242.06 LAp .91

RC 181.478 GL 10.99

PLANETOCENTRIC CONIC

C3 20.7SO VHL 4.S55

LNCH AZI4TH LNCH TIM(

90.00 17 4 47

90.00 8 32 5

100.00 18 33 4§

100.00 10 S 48

110.00 19 59 4

110.00 10 58 36

MID-COURSE ExECuTION ACCURACY

SGT 2913.8 SGR 451.1SG3 320.2

RRT .0130 ERF -.0336 RTF -.8928

808 2950.5 RZ3 -.0230 R13 -.8928

SG1 2915.8 SG2 451.0 THA .13

FLIGHT TIME 178.00

DISTANCE 443.932

OIFFERENTIAL CCRRECTION8

TOE .6164 TRA-1.8354 TC3 1.7273 BAU .4793

ROE -.3218 RRA -.1339 RC3 -.0499 FAU .08658

FOE -.2867 FRA 1.5812 FC3-3.6115 BSP 10093

BDE .6954 BRA 1.8403 BC3 1.7280 F_P 963

8.581 OPA -1.06 RAp 188.45 ECC 1.S868

PO CST TIM INJ Z LAT INJ 2 LONG

2079.8 -26.21 64.67

3831.2 3.70 178.26

1793.8 -27.30 43.37

3592.4 4.68 160.16

1528.8 -30.18 22.39

3430,2 7.22 146.29

ORBIT DETERMINATION ACCURACY

ST 1062.0 9R 415.9 SS 509.7

CRT -.6812 CR9 -.3707 CST .9432

LSA 1197.0 MDA 386.0 SSA 34.3

EL1 1099.0 EL2 305.0 ALF 164.47

ARRIVAL DATE MAY 18 1965

EARTH TO MARS

216.52 ECC .32194 INC 1.4483 Vl 30.153

128.00 RCA 146.82 APO 286.23 V2 22.678

1.69 ZAC 90.73 ETC 258.92 CLP 168.60

LOt. 58.72 VL 34.401GAL -3.20 AZL 80.55 HCA 141.17 5HA

LOP 199.90 VP 21.991 GAP 17.56 AZP 91.13 TAL 346.83 TAp

GP 1.21ZAL 110.23 ZAP 168.54 ETS 172.63 ZAi£ 154.45 ETE

DLA 14.31RAL 174,63 RAD 6567.6 VEL 11.922 PTH 2.12 VHp 8.386 DpA -1.16 RAp 188.79 ECC 1.3415

L-! TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2684.30 -27.52 73.43 41.57 96.97 17 49 31 2084.3 -26.27 64.99

4406.07 6.64 183.53 35.35 62.41 10 S 31 3806.1 2.89 176.85

2397.38 -26.81 52.13 41.37 98.34 19 13 42 1797.4 -27.36 43.63

4168.23 7.79 165.42 34.73 61.05 11 15 16 3568.2 S.87 158.82

2130.41 -32.21 31.14 40.66 102.10 20 34 34 1530.4 -30.21 22.80

4007.96 10.76 131.46 3E.93 57.36 12 3 46 3408.0 6.38 145.11

HID-COURSE EXECUTION ACCURACY ORBi T DETERMINATION ACCURACy

$GT 2958.6 SGR 442.8 803 336.2 ST 1058.6 SR 408.1 SS 508.8

RRT .0_19 RRF -.0444 RTF -.8962 CRT -.6421CRS -.8445 CST .9377

2991.6 R28 -.0243 R13 -.8962 LSA 1187.8 MSA 387.2 SSA 84.7

SGI 2958.7 SG2 442.7 THA .19 EL1 1090.5 ELI 302.9 ALF 164.86

LAUMCH DATE NOV 21 1964

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 241.79 LAp .86

RC 153.761GL 11.10

PLANET(_ENTRIC CONI_

CS 19.898 VHL 4.461

LNCH AZi4TH LNCH TIME

90.00 16 86 12

90.00 8 53 6

100.00 18 27 26

100.00 10 6 31

110.00 19 83 26

110.00 10 37 3

FLIGHT TIM( 180.00 ARRIVAL DATE MAY 20 1963

DISTANCE 446.682

LOL 58.72 VL 34.328 GAL -3.05 A ZL 88.56 HCA 142.10 SMA

LOP 200.83 VP 21.906 GAP 17.00 AZP 91.13 TAL 347.25 TAp

GP 1.26 ZAL 109.43 ZAP 167.96 ET9 172.67 ZAE 154.68 ETE

EARTH TO MARS

214.79 ECC .31612 INC 1.4356 vl 30.1S3

129.35 RCA 146.89 Apo 282.68 V2 22.706

1.96 ZAC 90.86 ETC 258.91CLP 168.03

DLA 14.73 RAL 173.93 _AO-ES_._ VEL 11.886 PTH 2.11 VHF

L-I TIME INJ LAT INJ_LONG [NJ fiT ASC INJ AZMTH INJ TIME

2669.18 -27.56 73.78 40.29 96.79 17 43 1

4381.19 5.85 182.12 34.09 62.25 10 6 7

2401.29 -26.85 52.41 40.10 98.20 19 7 30

4144.32 7.00 164.08 35.47 60.86 11 15 35

2132.33 -32.24 31.29 39.40 102.02 20 28 58

3966.04 9.96 150.2_ 31.67 57.13 12 3 29

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACy

TOE .5931 TRA-1.8012 TC3 1.8415 6AU .4900 SGT 3000.3 $GR 434 .S SG3 353.1

ROE -.3090 RRA -.1293 RC3 _.0467 FAU .08960 flflT .0306 RRF -.0343 RTF -.8996

FOE -.2421FRA 1.5990 FC3-3.8982 BSP 10243 SG8 3031.5 R23 -.0261RI3 -.8996

8OE .8687 8RA 1.8056 6C3 1.8421FSP 1038 SG1 3000.3 SG2 434.3 THA .26

LAUNCH DATE NOV 21 1964 FLIGHT TIME 102.00

HELIOCENTRIC C(_IIC DISTANCE 449.887

RL 147.76 LAL .00 LOL 58.72 VL 34.259 GAL -2.91 AZL 88.58 HCA 143.03 SMA

RP 241.51 LAp .86 LOP 201.78 VP 21.827 GAP 16.45 AZP 91.14 TAL 347.68 TAp

RC 156.01)2 GL 11.20 GP 1.32 ZAL 108.63 ZAP 167.37 [TS 172.7D ZAE 154.93 ETE

PLANI[TOCENTR1C CONIC

CS 19.102 VHL 4.371DLA 15.14 RAL 173.22 RAD 6367.8 VEL 11.853 PTH 2.10 VHP

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 16 81 33 2694.38 -27.60 74.16 39.02 96.61 17 36 27

90.00 8 54 4 4356.64 5.07 180.74 32.85 62.10 10 6 41

100.00 16 21 8 2405.50 -28.89 52.72 38.83 98.04 19 1 13

100.00 ,0 7 10 4120.75 6.22 162.77 32.23 60.70 11 15 51

110.00 19 47 44 2134.52 -32.27 31.45 38.14 101.93 20 23 18

110.00 10 57 4 3964.50 9.16 149.12 30.43 56.92 12 3 8

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5090 TflA-1.7676 TC3 1.9581BAU .4996 SGT 3040.2 $GR 426.0 SG3 370.7

RDE -.2967 RRA -.1251 RC3 -.0427 FAU .09273 RRT .0416 RRF -.0661 RTF -.9027

FOE -.2259 FRA 1.6170 FC3-4.2027 BSP 10406 9¢,8 3069.9 R23 -.0278 R13 -.9027

BOE .8417 BRA 1.7720 BC3 1.9565 FSP 1096 SG1 3040.2 SG2 425.6 THA .34'

0.196 DpA -1.26 RAF 18_.13 CC_ _.3275

PO CST TIM INJ 2 LAT INJ 2 LONG

2089.2 -26.33 6S.33

3781.2 2.09 175.46

1801.3 -27.41 43.90

3544.3 3.06 157.51

1532.3 -S0.25 22.64

3386.0 5.5S 148.95

ORBIT DETERMINATION ACCURACY

ST 1047.7 SR 400.2 SS 507.4

CRT #.6330 CRS -.3164 CST .9314

LSA 1177.1 MSA 358.5 9SA 35.0

ELI 1080.6 EL2 300.4 ALF 165.24

ARRIVAL DATE MAY 22 1965

EARTH TO MARS

213.15 ECC .31035 INC 1.4223 vl 30.153

130.71RCA 146.96 Apo 279.34 V2 22.784

2.24 ZAC 90.99 ETC 285.90 CLP 167.44

8.010 DpA -1.35 RAp 189.47 ECC 1.3144

PO CST TIM INJ 2 LAT INJ 2 LONG

2094.4 -26.39 65.70

3756.6 1.30 174.09

1803.§ -27.47 44.20

3520.8 2.27 186.21

1534.5 -30.29 22.79

3364.§ 4.74 142.82

ORBIT DETERMINATION ACCURACY

ST 1038.2 SR 392.2 SS 50S.7

CRT -.6228 CR9 -.2851CST .9241

LSA 1164.6 MSA 360.3 SSA 35.4

EL1 1069.0 EL2 298.t ALF 165.62
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 21 1964 FLIGHT TIME |84.00 ARRIVAL DATE MAY 24 1955

NELI(_EHTRIC CONIC 01STANCE 452.943 EARTH TO MARS

RL 147.76 LAL .00 LOt. 58.72 VL ]4.193 GAL -2.77 AZL 99.59 HCA 143.96 SMA 211.61 ECC .30522 INC 1.4084 Vl 30.153

RP 241.22 LAP .63 LOP 202.69 VP 21.753 GAP 15.90 AZF 91.14 TAL 348.11 TAp 132.07 RCA 147.02 APO 276.19 V2 22.762

RC 158.408 GL 11.30 GP 1.38 ZAL 107.81 ZAP 186.77 ITS 172.71 ZAE 165.23 ETE 2.54 ZAC 91.12 ETC 255.90 CLP 166.84

PLAN[TOCENTRIC CONIC

C3 18.336 VHL 4.284 OLA 15.56 RAL 172.49 RAD 6567.7 VEL 11.821PTH 2.09 VHp 7.828 OpA -1.44 RAp 189.79 ECC 1.3021

LNCH AZNTH LNCH TIME L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZGITH |NJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

90.00 16 44 49 2899.86 -27.64 74.55 37.75 96.42 17 29 49 2099.9 -25.45 55.08

90.00 8 54 58 4332.43 4.30 179.38 31.62 61.98 10 7 11 3732.4 .52 172.74

100.00 18 14 43 2409.97 -28.93 53.04 37.57 97.87 18 54 §3 1810.0 -27.54 44.52

100.00 10 T 46 4097.55 5.44 161.48 30.99 60.56 11 16 4 3497.6 1.48 154.94

110.00 19 41 56 2138.94 -32.31 31.63 36.89 101.83 20 17 35 1538.9 -30.34 22.97

110.00 10 57 0 3943.35 8.37 147.99 29.19 56.74 12 2 43 3343.3 3.93 141.71

DIFFERENTIAL _RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5509 TRA-t.7283 TC3 2.0882 BAU .5t25 _T 3082.3 SGR 417.6 SG3 38g.2 ST 1031.4 SR 384.2 99 503.7

ROE -.2848 RflA -.1211 RE3 -.0380 FAU 109506 RRT .0§01 RRF -.0791 RTF -.9070 CRT -.6167 CRS -.2518 CST .9135

FOE -.2088 FRA 1.6344 FC3-4.$305 B$1P 10426 SG8 3110.5 RZ3 -.0328 R13 -.9071 LSA 1154.3 MSA 362.7 SSA 35.3

806 .8202 BRA 1.7325 BC3 2.0886 FSP 1158 SG1 3082.4 $52 417.1 THA .40 ELI 1060.6 ELI 294.1 ALF 155.96

LAUNCH DATE NOV 21 1964 FLIGHT TIME 186.00 ARRIVAL DATE MAY 26 1955

HELIOCENTRIC C(_41C DISTANCE 456.043 EARTH TO MARS

RL 147.78 LAL .00 LOt. 59.72 VL 34.129 GAL -2.64 AZt. 88.51 HCA 144.89 SMA 210.15 ECC .30012 INC 1.3937 Vl 30.153

RP 240.93 LAP .80 LOP 203.62 VP 21.G83 GAP 15.38 AZP 91.14 TAL 348.53 TAP 133.43 RCA 147.08 APO 273.23 V2 22.791

RC 160.729 GL 11.38 GP 1.44 ZAL 108.99 ZAP lf_.16 ETS 172.72 ZAE 155.56 ETE 2.85 ZAC 91125 ETC 255.89 CLP 166.23

PLANETOCENTRIC CONIC

C3 17.659 VHL 4.202 DLA 16.98 RAt. 171.74 RAD 6587.7 Vl[L 11.792 PTH 2.08 VHP 7.651DPA -1.§1 RAp 190.12 ECC 1.2906

LNCH AZMTH LNCH TIME L-I TINS lNJ LAT |NJ LCNG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT [NJ 2 LONG

90.00 19 38 4 2705.54 -27.68 74.96 36.49 96.21 17 23 9 2105.5 -26.53 66.48

90.00 8 55 48 4308.89 3.54 179.05 30.40 61.89 10 7 37 3708.7 -.25 171.42

100.00 18 8 16 2414.63 -28.97 53.38 36.31 97.70 18 48 31 1814.6 -27.60 44.85

100.00 10 8 17 4074.83 4.68 160.23 29.77 60.44 11 16 12 3474.8 .71 153.59

110.00 19 36 11 2139.54 -32.34 31.82 35.64 101.72 20 11 51 1539.5 -30.39 23.15

110.00 10 56 51 3922.88 7.60 146.89 27.97 56.57 12 Z 14 3322.7 3.15 140.63

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5227 TRA-1.6991 TC3 2.2001BAU .5195 SGT 3t19.7 ST, R 4011.9 $53 408.7 gT 1016.6 SR 375.9 99 501.7

ROE -.2732 RRA -.1172 RC3 -.0319 FAU .09957 RRT .0670 RRF -.0941 RTF -.9088 CRT -.6006 CRS -.2176 CST .9072

FOE -.1909 FRA 1.5608 FC3-4.8815 BSP 10896 $50 314G.4 R23 -.0323 R13 -.9088 LSA 1156.9 MSA 364.2 SSA 36.0

BOE .3898 BRA 1.705! 8C3 2.2004 FSF 1221 $G1 3119.9 8r_. 407.9 THA .51 EL1 1043.6 ELZ 292.7 ALF 166.39

LAUNCH DATE NOV 21 19E4 FLIGHT TIME 188.00 ARRIVAL DATE HAY 28 1965

HELIOCENTRIC CONIC DISTANCE 459.191 EARTH TO MARS

RL 147.76 LAL .00 LOL 58.72 VL 34.069 GAL -2.51 AZL 88.62 HCA 145.85 SMA 208.78 ECC .29525 [NC !.3785 vl 30.153

RP 240.64 LAP .77 LOP 204.56 VP 21.619 GAp 14.82' AZP 91.14 TAL 349.96 TAP 134.79 REA 147.14 APO 270.45 v2 22.8Zl

RC 163.O52 GL 11.45 GP 1.51 ZAL 106.16 ZAP 165.53 ETS 172.71 ZAE 155.92 ETE 3.19 ZAC 91.39 ETC 255.88 CLP 165.61

PLANETOCENTRIC CONIC

CS 27.008 VHL 4.124 OLA 16.35 RAL 170.98 RA0 6567.7 VEL 11.764 PTH 2.08 VHP 7.478 0PA -1.58 RAp 190.45 [CC 2.2?99

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH [NJ TIME POCST TIM ZNJ 2 LAT INJ 2 LONG

90.00 16 31 15 2711.39 -27.72 75.38 35.23 96.01 17 16 27 2111.4 -26.60 66.90

90.00 8 56 35 4285.41 2.7g 176.75 29.18 61.81 10 7 58 3685.4 -1.00 170.12

100.00 18 1 47 2419.44 -29.02 53.74 35.05 97.52 19 42 7 1819.4 -27.67 45.19

100.00 10 8 42 4052.59 3.93 159.00 29.55 60.34 11 16 15 3452.6 -.0§ 152.47

110.00 19 30 22 2142.29 -32.38 32.03 34.40 101.80 20 6 4 1542.3 -30.44 23.35

110.00 10 56 37 3902.50 6.84 145.92 2G.TG 36.43 12 I 39 3302.5 2.38 139.57

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4992 TRA-1.6645 TC3 2.3242 OAU .5284 $GT 3156.7 $GR 400.2 $53 429.1 ST 1003.6 SR 367.5 93 499.4

RDE -.2821RRA -.1137 RE3 -.024g FAU .10321 RRT .0829 R1RF -.1114 RTF -.9115 CRT -.5881CRS -.1793 CST .8970

FOE -.1711FRA 1.6666 FC3-5.2545 BSP 10851 SGB 3181.9 R23 -.0349 R13 -.9115 LSA 1120.7 MSA 366.7 SSA 36.2

BDE .5638 BRA 1.6684 BC3 2.3243 FSP 1290 SGI 3136.8 SG2 398.8 THA .61 ELI 1028.7 EL2 290.0 ALF 156.77

LAU_ICH DATE NOV 21 1984 FLIGHT T|NE 190.00 ARRIVAL DATE MAY 30 1955

HELIOCENTRIC C.C_IC DISTANCE 482.379 EARTH TO MARS

RL 147.76 LAL .00 LOL 58.72 VL 34.010 GAL -2.38 AZL 88.64 HCA 146.77 SMA 207.49 ECC .29059 INC 1.3623 vl 30.153

RP 240.34 LAp .75 LOP 203.49 VP 21.559 GAP 14.29 AZP 91.14 TAL 349.39 TAp 136.16 RCA 147.19 APO 267.78 V2 22.851

RC 185.376 GL 11.61 GP 1.58 ZAL 103.33 ZAP 164.89 ET8 172.69 ZAE 136.32 ETE 3.55 ZAC 91.53 ETC 255.87 CLP 164.97

PLANET_ENTRIC CONIC

C3 16.594 VHL 4.049 DLA 16.74 RAt. 170.21 RAD 6567.7 VEL 11.738 PTH 2.07 vHP 7.308 DpA -1.64 RAp 190.73 ECC 1.2598

LNCH AZMTN LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 24 26 2717.34 -27.77 73.82 33.98 93.79 17 9 44 2117.3 -26.67 67.32

90.00 8 37 12 4282.86 2.08 175.48 2T.98 61.75 10 8 15 3662.7 -1.73 168.85

100.00 17 55 17 2424.36 -29.06 54.09 33.81 97.33 18 35 42 1824.4 -27.74 45.54

100.00 10 g 2 4030.87 3.20 157.80 27.35 60.28 11 16 13 3430.9 -.78 151.28

110.00 19 24 32 2143.13 -32.42 32.24 33.16 101.48 20 0 17 1545.1 -30.50 23.55

110.00 10 56 17 3892.98 6.10 144.78 25.35 56.30 12 1 0 3282.9 1.63 138.55

DIFFERENTIAL CDRRECT|ONS N|D-COURS[ ExECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4772 TRA-1.6274 TC3 2.4538 BAU .3383 S_T 3192.8 S6R 391.7 $G3 430.4 ST 990.0 SR 359.2 39 497.0

ROE -.2515 RRA -.1104 RC3 -.0168 FAU .10708 RRT .1000 RRF -.1310 RTF -.9146 CRT -.5785 CR9 -.1383 CST .8846

FOE -.1500 FRA 1.6814 FC3-5.6537 BSP 10920 SGB 3218.8 R23 -.0384 R13 -.9146 LSA 1103.7 MSA 369.7 SSA 36.4

BOE .5594 BRA 1.6312 BC3 2.4538 FSP 1360 SG1 3193.1 852 389.7 THA .71 ELI 1013.4 ELI 286.7 ALF 167.14
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV Z1 1984

HELIOCENTRIC CONIC

RL 147.7G LAb .DO LCX. 58.72 VL

RP 240.04 LAP .72 LOP 208.43 VP 21.503 GAP 13.78 A ZP 91.14 TAL 349.92 TAp 137.53 RCA 147.24

RC 16?.697 GL 11.55 GP 1.GG ZAL 104.49 ZAP 164.24 ET$ 172.66 ZAE 156.75 ETE 3.94 ZAC 91.67

PLANETOCENTRIC CONIC

C3 15.822 VHL 3.978 DLA 17.12 RAL 169.43 RAD 6567.6 V(L 11.714 PTH 2.06 VHp 7.142 DPA -1.69

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

90.00 !S 17 38 2723.31 -27.91 76.25 32.73 95.58 17 3 1 2123.3

go. DO 8 57 44 4240.53 1.35 174.24 26.79 81.71 10 8 25 3640.3

100.00 17 48 49 2429.28 -29.10 54.45 32.57 97.15 18 29 18 1829.3

100.00 10 9 15 4009.79 2.49 156.65 26.15 60.20 11 18 5 3409.8

110.00 19 18 43 2148.00 -32.46 32.46 31.93 101.38 19 34 31 1548.0

110.00 10 35 50 3863.83 5.38 143.76 24.36 56.19 12 0 14 3263.8

FLIGHT TIME 192.00 ARRIVAL DATE JUN 1 1965

DI 6TARCE 48S.605 EARTH TO MARS

33.955 GAL -2.28 AZL 88.65 HCA 147.71 SNA 208.27 ECC .28814 ]NC 1.3454 vl 30.153

Apo 265.29 v2 22.881

ETC 255.87 CLP 164.32

RAp 191.03 ECC 1.2604

INJ Z LAT INJ 2 LONG

-26.74 67.74

-2.44 167.81

-27.81 45.89

-1.50 150.12

-30.55 23.76

.90 137.56

O|FFERENTIAL CORRECTIONS MID-COURSE EXECUTICN ACCURACY oRBIT DETERMINATION ACCURACY

TOE .4527 TRA-1.5939 TC3 2.3800 BAU .5457 $41T 3226.3 _ 383.2 $83 472.8 ST 973.9 _R 350.7 SS 494.9

ROE -.2411RRA -.1073 RC3 -.0071 FAU .11108 RRT .1217 RRF -.1535 RTF -.9187 CRT -.5607 CR8 -.0957 CST .8732

FOE -.1281FRA 1.6960 FC3-6.0776 BSP 11110 _ 3249.0 R23 -.0407 R13 -.9168 LSA 1084.5 MSA 372.5 SSA 36.7

80E .5129 BRA 1.5975 BCS 2.5900 F6P 1437 SGI 3226.7 SGZ 380.3 THA .84 ELI 995.3 EL2 284.1 ALF 167.56

LAUNCH DATE NOV 21 1964
FLIGHT TIME 194.00 ARRIVAL DATE JUN 3 1965

HELIOCENTRIC CONIC DISTANCE 468.8_ EARTH TO MARS

RL 147.76 LA_ .OO LOL 38.72 Vb 33.901 GAL -2.14 AZL 88.67 PiCA 146.65 SMA 203.11 ECC .28188 INC 1.3273 Vl 30.153

RP 239.73 LAP .69 LOP 207.37 VP 21.481 GAP 13.24 AZP 91.13 TAL 350.25 TAp 138.89 RCA 147.29 APO 262.93 V2 22.912

RC 170.016 GL 11.58 GP 1.74 ZAL 103.65 zAP 163.57 ETS 172.62 ZAE 157._2 ETE 4.37 ZAC 91.81ETC 255.86 CLP 163.66
PLAN[TOCENTRIC CONIC

C3 15.287 VHL 3.910 OLA 17.46 RAL 168.63 RAO 9367.GVI[L 11.691PTH 2.06 VHP 6.980 DpA -1.73 RAp 191.32 ECC 1.2518

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CaT TIM INJ 2 LAT INJ 2 LONG

go.o0 16 10 32 2729.22 -27.84 76.68 31.49 95.37 16 56 21 2129.2 -26.81 68.16

90.00 8 38 9 4219.07 .65 173.04 25.60 61.69 10 8 28 3619.1 -3.13 166.41

100.00 17 42 22 2434.16 -29.14 54.81 31.33 96.97 18 22 56 1834.2 -27.87 46.24

100.00 10 9 20 3969.37 1.80 155.52 24.9? 60.16 11 15 49 3399.4 -2.19 149.00

110.00 19 12 33 2150.84 -32.30 32.67 30.70 101.24 19 46 46 1550.8 -30.61 23.98

110.00 10 55 18 3845.45 4.68 142.81 23.17 56.10 11 59 21 3245.5 .20 136.60

DIFFERENT IAL CORRECTIONS MID-CouR81[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4300 TRA-1.5597 TC3 2.7103 BAU .5539 SGT 3260.$ _ 374.8 $83 496.4 aT 958.1 SR 342.1 SS 493.1

ROE -.2311RRA -.1045 RC3 .0040 FAU .11534 RRT .1456 RNF -.1769 RTF -.9191 CRT -.5456 CRS -.0517 CST .8602

FOE -.1057 FRA 1.7100 FC3-8.5317 BSP 11235 _ 3282.0 R23 -.0438 R13 -.9192 LSA 1065.7 NSA 375.5 SSA 36.9

8DE .4882 8RA 1.5632 BC3 2.7103 FSP 1514 $411 3261.0 SG2 370.8 THA .97 EL1 977.8 EL2 280.9 ALF 167.97

LAUNCH DATE NOV 21 1964 FLIGHT TIME 196.00

HELIOCENTRIC CONIC D| STANCE 472.166

RL 147.76 LAL .DO LOL 58.72 VL 33.850 GAL -2.02 AZL 88.69 HCA 149.59 SMA

RP 239.42 LAp .68 LOP 208.52 VP 21.404 GAp 12.73 AZP 91.13 TAL 350.67 TAp

RC 172.331 GL 11.5g GP 1.83 ZAL 102.80 ZAP 162.89 ETS 172.58 ZAE 157.72 ETE

PLANETOCENTRIC CONIC

C3 14.786 VHL 3.845 OLA 17.82 RAL 187.82 RAO 6567.6 VEL 11.669 PTH 2.05 VHp

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

90.00 16 4 9 2734.99 -27.88

90.00 8 58 24 4198.37 -.01

100.00 tT 35 58 2438.90 -29.18

100.00 10 9 16 3969.70 1.13

110.00 19 7 10 2153.58 -32.53

110.00 10 54 34 3827.78 4.01

DIFFERENTIAL CORRECTIONS

TOE .4081TRA-1.S240 TC3 2.8414 BAU .5617

RDE -.2215 RRA -.1019 RC3 .0168 FAU .11978

FOE -.0816 FRA 1.7227 FC3-7.0132 BSP 11339

8DE .4644 ERA 1.5274 BC3 2.8413 FSP 1596

LAUNCH DATE NOV 21 1964 FLIGHT TIME 198.00

HELIOCENTRIC C_NIC DI STANCE 475.496

RL 147.76 LAL .00 LOL 58.72 VL 33.801 GAL -1.91 AZL 88.71HCA 150.54 SMA

RP 239.11 LAp .63 LOP 209.27 VP 21.360 GAP 12.22 AZP 91.12 TAL 351.09 TAp

RC 174.639 GL 11.58 GP 1.93 ZAL 101.96 ZAp 162.19 ETS 172.52 ZAE 158.25 ETE

FLANETOCENTRIC CONIC

C3 14.316 VHL 3.784 DLA 18.15 RAL 167.00 RAD 6367.6 VEL 11.649 pTH 2.05 VHp

LNCN AZNTM LNCH TIME L-I TIME INJ LAT

90.00 15 57 32 2740.52 -27.91

90.00 8 58 29 4179.32 -.66

100.00 17 29 40 2443.42 -29.22

100.00 10 9 2 3950.85 .49

110.00 ig 1L_J 2158.15 -32.57

110.00 10 53 43 3810.88 3.36

DIFFERENTIAL CCRRECTION$

TOE .3877 TRA-1.4874 TC3 2.9734 BAu .5695

ROE -.2128 RRA -.0998 RC3 .0313 FAU .12445

FOE -.0571 FRA 1.7342 FCS-7.5257 BSAp 11428

BDE .4420 BRA 1.4908 BC3 2.9755 FSP 1684

ARRIVAL DATE JUN 5 1968

EARTH

204,02 ECC .27782 |NC

140.26 RCA 147.54 APO

4.83 ZAC 91.98 ETC

TO MARS

1.3084 Vl 30.153

260.70 V2 22.943

255.85 CLP 162.96

6.822 DpA -1.76 RAp 191.60 ECC 1.2433

INJ LONG INJ RT ASC %NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.0g 30.25 95.16 16 49 44 2135.0 -26.87 68.57

171.8g 24.43 61.68 10 8 22 3598.4 -3.80 165.25

55.16 30.09' 96.79 18 16 37 1838.9 -27.94 46.58

134.44 23.79 60.15 11 15 26 3369.7 -2.85 147.92

32.87 29.48 101.12 19 43 3 1553.6 -30.66 24.16

141.89 22.00 56.02 11 58 21 3227.8 -.48 135.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3291.7 SGR 366.9 SG3 521.1 ST 941.4 SR 353.5 SS 491.5

RRT .1723 RRF -.2078 RTF -.9214 CRT -.5301CRS -.0049 CST .8452

3312.0 R23 -.0478 R13 -.9215 LSA 1045.9 MSA 379.1 8SA 37.0

SG1 3292,3 SG2 361.3 THA 1.11 EL1 959.4 EL2 277.5 ALF 168.38

ARRIVAL DATE JUN 7 1965

EARTH

202.98 ECC .27394 INC

141.63 RCA 147.38 APO

5.34 ZAC 92.11 ETC

TO MARS

1.2883 vl 30.155

258.59 V2 22.975

255.85 CLP 162.29

6.667 DpA -1.77 RAp 191.87 ECC 1.2356

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

77.50 29.01 94.98 16 43 12 2140.5 -26.93 68.97

170.78 23.26 61.69 10 8 8 3578.5 -4.43 164.14

55.4g 28.66 98.62 18 10 23 1843.4 -27.99 46.g0

153.41 e2.82 60.11 11 14 53 3350.9 -3.49 146.89

33.07 28.23 101.01 19 37 25 1556.2 -30.71 24.34

141.00 20.83 55.96 11 57 13 3210.g -1.13 15A.80

HID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3321.6 SGR 359.3 SG3 547.0 ST 924.6 SR 325.0 SS 490.2

RRT .2021RRF -.2403 RTF -.9237 CRT -.5152 CRS .0426 CST .828fi

$68 3340.9 R23 -.0526 R13 -.9239 LSA 1026.0 HSA 382.9 SSA 37.0

861 3322.4 862 531.8 THA 1.27 EL1 941.0 EL2 275.6 ALF 168.77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUtACH DATE MOV 21 1984 FLIGHT TIME 200.00 ARR%VAL DATE JUN g 1965

HELIOCENTRIC CONIC DISTANCE 478.857 EARTH TO MAR S

RL 147.78 LAL .DO LOt. 58.72 VL 33.754 GAL -1.80 AZL 88.73 HCA 151.49 SMA 202.H_ ECC .27023 INC 1.2669 vl 30.153

RP 238.76 LAP .60 LOP 210.21 yp 21.321 GAP tl.72 AZP 91,11TAL 351.51 TAp 143.00 RCA 147.42 APO 256.59 v2 23.007

RC 176.939 GL 11.55 GP 2.03 ZAL 101.11 ZAP 161.47 ET8 172.45 ZAE 158.61ETE 5.91 ZAC 92.28 (TC 255.84 CLP 161.56

PLAN(TO(ENTRIC CONIC

CS 13.6?7 VHL 3.725 DLA 18.46 RAL 166.17 MAD 6567.5 V[L 11.630 pTH 2.04 VMP 6.516 Dpk -1.78 RAp 192.13 ECC !.2284

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC XNJ AZMTM INJ TIME

90.00 15 51 1 2745.71 -27.94 77.87 27.78 94.76 16 36 47

90.00 6 58 22 4159.58 -1.27 169.73 22.10 61.71 10 7 42

100.00 17 23 27 2447.$3 -29.25 55.80 27.63 96.46 18 4 15

100.00 10 8 37 3932.90 -.12 152.43 21.46 60.11 11 14 10

110.00 18 55 52 2158.49 -32.$0 33.24 27.03 100.92 19 31 51

110.00 10 52 42 3794.81 2.75 140.16 19.66 55.91 11 $5 58

01FF(flENTIAL CCRRECTION8 MID-COURSE (vlrCUTION ACCURACY

TOE .3712 TRA-1.4488 TC3 3.1205 BAU .3790 SGT 3351.6 _ 352.4 SG3 574.1

ROE -.2034 RRA -.0976 RC3 .0481FAU .12937 RRT .2335 RRF -.2763 RTF -.9268

WOE -.0320 FRA 1.7439 FC3-8.0710 BSP 11423 S_B 3370.1 R23 -.0594 R13 -.9269

80E .4232 BRA 1.4499 BC3 3.1209 FSP 1775 $61 3352.S SA_Z 342.6 THA 1.42

LAUNCH DATE NOV 21 1964 FLIGHT TIM( 202.00

HELIOCENTRIC C_IC DISTANCE 482.246

RL 147.76 LAL .00 LOL SS.72 VL 33.709 GAL -1.70 AZL SS.?S 14CA 152.44

RP 258.47 LAp .58 LOP 211.17 VR 21.283 GAP 11.22 AZlP

RC 179.231 GL 11.50 64D 2.15 ZAL 100.28 ZAP 160.74 (TS

pLAN(TOCENTRIC CONIC

C3 13.485 VHL 3.889 OLA 18.74 RAL 185.33 RAD $367.5 V(L 11.613 PTH 2.03

LNCH AZ14TH LNCH TIN( L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH

80.H0 15 44 41 2730.30 -27.97 78.21 ZS.55 94.$1

90.DO 8 58 2 4141.78 -1.84 168.73 Z0.94 81.74

100.00 17 17 25 2451.37 °29,28 5G.07 28.41 99.32

100.00 10 7 59 3918.01 -.$9 151.50 20.30 60.11

110.00 18 50 24 2160.45 -32.62 33.39 25.82 100.83

110.00 10 51 29 3779.$8 2.17 139.37 18.51 35.88

DIFFERENTIAL CORRECTIONS MID-COUR81[ (XI[CUTION ACCURACY

SGT 3373.4 VAt 348.1 SG3 S02.4

RRT .2783 RRI r -.3|83 RTF -.9274

3391.1R23 -.OG2O R13 -.9276

SGI 3374.8 $02 332.5 THA 1.64

TOE .3442 TRA-1.4189 TC3 3.2302 BAU .3818

flOE -.1947 RRA -.0957 RCS .0375 FAU .13441

FOE -.0042 FRA 1.7563 FC3-S.6421 BSP 11688

BOE .3955 BRA 1.4218 BCS 3.2309 FSP 1875

91.10 TAL 351.93

172.36 ZA( 159.40

PO CST TIM INJ 2 LAT INJ 2 LONG

2145.7 -26.99 69.34

3559.6 -5.04 163.08

1847.6 -28.05 47.20

3332.9 -4.10 145.90

1558.5 -30.75 24.51

3194.8 -1.74 133.96

ORBIT DETERMINATION ACCURACY

ST 903.8 SR 318.5 SS 489.0

CRT -.5_6 CRS .0912 CST .8077

LSA 1008._ MSA 387.9 SSA 36.7

EL1 924.1 EL2 266.7 ALF 169.10

ARRIVAL OATE JUN 11 1965

EARTH TO MARS

SNA 201.08 (CC .28669 INC 1.2443 vl 30.158

TAP 144.37 RCA 147.45 APO 254.70 V2 23.040

(TE 6.54 ZAC 92.42 (TC 255.84 CLP 160.86

VHP 6.368 DPA -1.75 RAP 192.39 ECC 1.2216

INJ TIME I_) CST TIM INJ 2 bAT INJ 2 LONG

16 30 32 2150.4 -27.04 68.67

10 7 3 3541.8 -5.61 162.07

17 58 16 1851.4 -26.10 47.47

11 13 15 3316.0 -4.86 144.96

19 26 24 1560.4 -30.78 24.65

11 54 29 3179.7 -2.32 133.17

ORBIT DETERMINATION" ACCURACY

ST 888.7 SR 307.7 88 489.3

CRT -.4768 CRS .1439 CST .7947

LSA 983.0 MSA 390.8 SSA 37.2

ELI 900.0 EL2 266.5 ALF 169.69

LAUNCH OATS NOV 21 1964 FLIGHT TIM( 204.00 ARRIVAL DATE JUM 13 1965

HELIOCENTRIC CONIC DISTANCE 485.663 EARTH TO MARS

RL 147.76 LAL .00 LOL 58.72 VL 33.666 GAL -1.59 AZL 88.78 HCA 153.39 SMA 200.20 ECC .26330 INC 1.2197 vl 30.153

RP 236.14 LAP .55 LOP 212.12 yp 21.253 GAP 10.73 AZP 91.09 TAL 352.34 TAp 145.73 RCA 147.49 APO 252.92 V2 23.073

RC 181.515 GL 11.43 GP 2.27 ZAL 99.44 ZAP 159.99 (TS 172.27 ZAE 160.02 ETE 7.24 ZAC 92.59 ETC 255.83 CLP 180.11

PLANETOCENTR|C CONIC

C3 13.079 VHL 3.617 DLA 19.00 RAL 164.49 RAO 6567.5 VEL 11.596 PTH 2.03 VHp 6.223 DpA -1.74 RAP 192.63 ECC 1.2152

LNCH AZMTH LNCH TIME L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 15 38 32 2754.47 -27.99 78.51 25.32 94.46 16 24 27

90.00 8 57 26 4125.07 -2.38 167.80 19.79 61.77 10 6 11

100.00 17 11 32 2454.57 -29.30 56.31 25.18 96.19 17 52 27

100.00 10 7 7 3900.20 -1.23 150.63 19.15 60.13 11 12 7

110.00 18 45 3 2161.99 -32.64 33.51 24.60 100.77 19 21 5

110.00 10 50 5 3763.54 1.63 138.63 17.36 55.85 11 52 51

DIFFERENTIAL CGRRECTIONS MIOoCOURS( EX(CUTION ACCURACY

TOE .3255 TRA-I.3830 TC3 S.3623 8AU .5881 SGT 3396.6 SGR 340.9 SG3 632.5

ROE -.1884 RRA -.0940 RC3 .0894 FAU .13986 RRT .3194 RRF -.3640 RTF -.9293

FOE .0208 FflA 1.7841 FC3-9.2587 B_P 11761 SG8 3415.7 R23 -.0680 R13 -.9295

BOE .5751 BRA 1.3862 8C3 S.3635 FSP 1974 $61 3400.4 SG2 322.9 THA 1.85

LAUNCH OAT( NOV 21 1964 FLIGHT TIM( 206.00

HELIOCENTRIC CONIC DISTANCE 489.107

RL 147.76 LAb .00 LOL 58.72 VL 33.625 GAL -1.50 AZL 88.81HCA 154.35

RP 237.81 LAP .52 LOP 213.08 VP 21.224 GAP 10.25 AZP 91.08 TAL 352.74

RC 183.786 GL 11.32 GP 2.40 ZAL 98.61 ZAP 159.22 ETS t72.16 ZA( 160.67

PLAM(TO_ENTRIC CONIC

CS 12.717 VHL 3.588 OLA 19.23 RAt. 163.$3 RAD 6587.5 VEL 11.5S0 PTH 2.03

PC) CST TIM IRJ 2 LAT INJ Z LONG

2154.5 -27.08 69.96

3525.1 -6.13 181.13

1854.6 -26.14 47.70

3300.2 -5.19 144.09

1562.0 -30.81 24.76

3165.5 -2.66 132.43

ORBIT DETERMINATIO¢4 ACCURACY

ST 868.6 SR 299.1 SS 489.2

CRT -.4591 CRS .1912 CST .7771

LSA 962.6 MSA 394.1 SSA 37.2

EL1 880.5 ELI 262.1 ALF 170.13

ARRIVAL DATE JUN 15 1965

EARTH TO MARS

SMA 199.37 ECC .26008 INC 1.1936 vl 30.153

TAP 147.10 RCA 147.52 APO 251.22 V2 23.106

ET( 8.03 ZAC 92.78 ETC 255.83 CLP 159.35

VHP 6.082 DPA -1.70 RAP 192.86 (CC 1.2093

LNCH AZIATH LNCH TINI[ L-I TIM( INJ LAT INJ L.CNG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 32 38 2757.80 -28.01 78.75 24.10 94.34 16 16 36

90.00 6 56 32 4109.67 -2.87 166.94 18.64 61.82 10 5 2

100.00 17 5 53 2457.09 -29.32 56.49 23.96 96.10 17 46 50

100.00 10 5 56 3885.61 -1.72 149.83 18.00 60.15 11 10 44

110.00 18 39 53 2162.99 -32.65 33.58 23.38 100.72 19 15 56

110.00 10 48 27 3752.47 1.13 137.95 16.21 55.83 11 51 0

DIFFERENTIAL CCRRECTIONS NZO-COURS( EXECUTION ACCURACY

TOE .S078 TRA-i.3470 TC3 3.4832 BAU .5930 SGT 3417.7 S_R 337.1 SG3 663.5

RDE -.1784 RRA -.0927 tiC3 .1141 FAU .14548 RRT .3663 RRF -.4138 RTF -.9309

FOE .0463 FRA 1.7709 FC3-9.9037 BSP 11838 SG8 3434.3 R23 -.0752 R13 -.9311

go( .3558 BRA 1.3502 BC3 3.4881 FSP 2081 SG1 3420.0 SG2 313.5 THA 2.09

PO CST TiM INJ 2 LAT INJ 2 LONG

2157.8 -27.11 70.20

3509.7 -6.62 160.26

1857.1 -28.17 47.88

3285.6 -5.68 143.28

1563.0 -30.83 24.84

3152.5 -3.36 131.74

ORBIT DETERMINATION ACCURACY

ST 850.3 8R 290.5 88 489.5

CRT -.4415 CRS .2387 CST .7583

LSA 942.1 MSA 3g7.7 SSA 37.1

ELI 860.g EL2 257.5 ALF 170.57

1270



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE MOV 21 1984

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 237.48 LAp .49

RC 186.049 GL 11.18

PLAN(TOCENTRIC CONIC

C3 12.378 VHL 3.518

LNCH AZMTH LNCH TIME

90.00 15 27 0

90.00 8 55 18

100.00 17 0 29

100.00 10 4 31

110.00 18 34 54

110.00 10 46 34

FLIGHT TIME 200.00

DISTANCE 492.578

LOt. 58.72 VL 33.386 GAL -1.40 AZL 88.83 HCA 155.31 SMA

LOP 214.04 VP 21.199 GAP 9.77 A ZF 91.06 TAL 353.15 TAp

GP 2.55 ZAL 97.79 ZAp 138.43 ETS 172.04 ZAE 161.34 ETE

ARRIVAL DATE JUN 17 1969

EARTH TO MARS

198.58 ECC .25700 INC 1.1656 Vl 30.153

148.46 RCA 147.55 APO 249.62 v2 23.140

8.93 ZAC 92.94 ETC 255.82 CLP 158.57

OLA 19.43 RAL 182.77 RAO 6567.5 VEL 11.588 PTH 2.02 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2780.21 -28.02 76.93 22.87 94.25 18 13 O

4095.71 -3.32 188.I6 17.49 61.66 10 3 34

2458.78 -29.33 56.62 22.74 96.03 17 41 27

3872.37 -2.17 149.10 16.85 60.18 11 9 3

2163.35 -32,66 33.61 22.17 100.71 19 10 38

3740.57 .68 137.33 15.07 55.82 11 48 55

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2913 TflA-1.3093 TC3 3.6144 BAU .5986 SGT 3436.0 5_ 335.1 963 696.1

ROE -.1707 RRA -.0916 RC3 .1421FAU .15137 RRT .4169 RRF -.4678 RTF -.9328

FOE .0731 FRA 1.7739 FC-10.5874 BSP 11878 $68 3452.3 R23 -.0834 R13 -.9331

BOE .33T6 9RA 1.3125 BC3 3.6172 FSP 2193 SGI 3438,8 _2 304.3 THA 2.35

LAUNCH DATE NOV 21 1964 FLIGHT Title 210.00

HELIOCENTRIC C(:_41C DISTANCE 496.068

RL 147.76 LAL .OO LOL 58.72 VL 33.548 GAL -1.31AZL 88.86 I.K;A 156.27 SMA

RP 237.18 LAp .46 LOP 215.00 VP 21.176 GAP 9.30 AZP 91.04 TAL 333.54 TAp

RC 188.300 GL 11.03 GP 2.71 ZAL 96.96 ZAP 157.62 ET3 171.91ZAE 162.04 ETE

PLAN(TOCENTRIC CONIC _q_

C3 12.059 VHL 3.473 OLA 19.60 RAL 181.91 RAD 6367.5 VEL 11.332 PTH 2.02 VHP

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH IHJ TIME

90.00 15 21 43 2761.51 -28.03 79.02 21.65 94.21 16 T 44

go.oo 8 53 41 4083.36 -3.72 165.47 16.34 61.91 10 1 45

100.00 16 35 23 2439.47 -29.34 56,67 21.51 96.01 17 36 22

100.00 10 2 43 3860.64 -2.37 148.46 15.71 60.21 11 7 3

110.00 18 30 10 2162.91 -32.65 33.59 20.94 100.73 19 6 13

110.00 10 44 25 3729.96 .27 136.78 13.93 53.82 11 46 34

DIFFERENTIAL C_MRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .2726 TRA-1.2777 TC3 3.7289 BAU .6018 SGT 3452.1SGR 335.1 SG3 730.6

ROE -.1832 RflA -.0907 RC3 .1740 FAU .$5758 RflT .4732 RRF -.5255 RTF -.9338

FOE .0988 FRA 1.7819 FC-11.3130 BSP 11982 SG8 3468.3 RZ3 -.0913 R13 -.9342

BOE .3177 BRA 1.2809 BC3 3.7330 FSP 2310 SG1 3433.8 SG2 294.9 THA 2.65

5.944 DPA -1.64 RAp 193.09 ECC 1.2037

PO CST TIM INJ 2 LAT INJ 2 LONG

2160.2 -27.14 70.37

3495.7 -7.06 159.47

1858.8 -28.19 48.00

3272.4 -6.12 142.55

1563.3 -30.84 24.86

3140.6 -3.81 131.12

ORBIT DETERMINATION ACCURACY

ST 831.2 SR 282.0 SS 490.1

CRT -.4242 CR8 .2876 CST .7371

LSA 920.7 MSA 402.0 SSA 36.8

EL1 840.7 [L2 252.5 ALF 170.99

ARRIVAL DATE JUN 19 1965

EARTH TO MARS

197.84 ECC .25406 INC 1.1351 vl 30.153

149.81RCA 147.57 APO 248.10 V2 23.174

9.96 ZAC 93.13 ETC 253.82 CLP 157.77

5.810 DpA -1.57 RAp 193.30 ECC 1.1985

PO CST TIM INJ 2 LAT INJ 2 LONG

2161.5 -27.15 70.46

3483.4 -7.45 158.77

1859.5 -28.20 48.05

3260.6 -6.51 141.90

1562.9 -30.83 24.83

3130.0 -4.21 130.57

ORBIT DETERMINATION ACCURACY

ST 811.8 SR 273.4 SS 491.5

CRT -.4001CRS .3339 CST .7215

LSA 900.4 MSA 404.2 SSA 36.9

ELI 819.9 EL2 248.1 ALF 171.55

LAUNCH DATE NOV 21 1g84 FLIGHT TIME 212.00

HELiOCEMTRIC CONIC

RL 147.76 LAL .00

RP 2S6.81 LAp .43

RC 190.540 GL 10.84

PLAMETOCENTRIC CONIC

C3 11.780 VHL 3.429

LNCM AZMTH LNCH TIME

90.00 15 18 49

90.00 8 51 39

100.00 16 30 38

100.00 10 0 31

110.00 18 25 42

110.00 10 41 56

DIFFERENTIAL CORRECTIONS

TOE .2588 TRA-1.2412

ROE -.1559 RRA -.0901

FOE .1227 FRA 1.7842

00E .S021 BRA 1.2445

DISTANCE 499.583

LOL 58.72 VL 33.512 GAL -1.22 AZL 88.90 HCA 157.24 3MA

LOP 215.98 VP 21.157 GAP 6.83 AZP 91.02 TAL 353.93 TAp

GP 2.89 ZAL 96.18 ZkP 158.78 ETS 171.76 ZAE 162.77 ETE

ARRIVAL DATE JUN 21 1965

LAUNCH DATE NOV 21 1964

EARTH TO MARS

197.13 ECC .25127 INC 1.1025 Vl 30.153

151.17 RCA 147.60 APO 246.66 v2 23.209

11.13 ZAC 93.34 ETC 255.82 CLP 156.95

HELIOCENTRIC C(_41C

RL 147.76 LAL .00

RP 236.48 LAp .40

RC 192.768 GL 10.60

PLAN[TOCENTRIC CONIC

C3 11.478 VHL 3.386

LNCH AZMTH LMCH TIN(

90.00 15 12 22

90.00 8 49 7

100.00 16 46 17

100.00 9 57 53

110.00 18 21 32

110.00 10 39 6

OLA 19.73 RAL 161.04 RAO 6567.4 VEL 11.539 PTH 2.01VHp 5.678 DpA -1.47 RAp 193.51ECC 1.1935

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ A_4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2761.53 -26.03 79.02 20.42 94.21 16 2 50 2151.5 -27.15 70.47

4072.77 -4.06 184.87 15.19 61.95 9 59 31 3472.8 -7.78 158.17

2459.01 -29.33 56.63 20.28 96.02 17 31 37 1859.0 -28.19 48.02

3850.53 -2.91 147.90 14.36 60.24 11 4 41 3250.5 -6.85 141.33

2161.58 -32.64 33.47 19.72 100.78 19 1 44 1561.6 -30.81 24.73

3720.74 -.08 136.30 12.79 55.82 11 43 57 3120.7 -4.56 130.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.8446 9AU .6053 9GT 3463.2 3GR 337.9 SG3 766.1 ST 793.7 SR 264.9 SS 492.2

RC3 .2099 FAU .16399 RRT .3294 RRF -.5846 RTF -.9353 CRT -.3832 CRS .3765 CST .7020

FC-12.0728 BSP 12014 _ 3479.6 R23 -.1017 R13 -.9357 LSA 880.6 MSA 407.0 SSA 36.6

BC3 3.8504 FSP 2433 SG1 3467.8 362 286.3 THA 2.98 EL1 800.9 (L2 242.5 ALF 171.97

FLIGHT TIME 214.00 ARRIVAL DATE JUN 23 1965

DISTANCE 503.120 EARTH TO MARS

LOt. 56.72 VL 33.478 GAL -1.13 AZL 88.93 HCA 158.21 SMA 19C.46 ECC .24860 INC 1.0668 vl 30.153

LOP 218,93 VP 21,141 GAP 8.37 AZP 90,99 TAL 334,31 TAp 152.32 RCA 147.62 APO 245.29 V2 23.244

GP 3.08 ZAL 93.39 ZAP 155.92 (73 171.59 ZA[ 163.52 ETE 12.30 ZAC 93.55 ETC 255.81 CLP 156.11

DLA 19.81 RAL 160.16 RAO 6567.4 VEL 11.527 PTH 2.01 VHp 5.530 OpA -1.34

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2?60.02 -28.02 78.91 19.19 94.26 15 58 22 2160.0

4064.17 -4.33 164.39 14.04 61.99 9 56 51 3464.2

2457.16 -29.32 56.50 19.05 96.09 17 27 14 1857.2

3842.23 -3.19 147.45 13.41 60.26 11 1 55 3242.2

2139.14 -32.60 33.29 18.48 100.89 18 57 31 1559.1

3713.05 -.37 135.69 11.65 55.82 11 40 59 3113.0

DIFFERENTIAL CORRECTIONS

TDE .2441 TRA-1.2060 TC3 3.9533 BAU .6079

ROE -.1469 RRA -.0698 RC3 .2308 FAU .17078

FOE .1431 FRA 1.7838 FC-12.879T BSP 12053

60E .2859 BflA 1.2094 BC3 3.9613 FSP 2562

RAP 193.70 ECC 1.1889

INJ 2 LAT INJ 2 LONG

-27.13 70.36

-8.05 157.68

-28.17 47.8g

-7.13 140.87

-30.76 24.56

-4.86 129.68

ORBIT DETERMINATZON ACCURACY

ST 774.5 SR 256.4 SS 492.3

CRT -.3626 CRS .4167 CST .6859

LSA 860.3 MSA 408.0 SSA 36.6

ELI 780.6 EL2 237.1 ALF 172.45

HID-COURSE EXECUTION ACCURACY

SGT 3470.7 3GR 344.0 SG3 803.6

RRT • 5874 RRF -.6447 RTF -.9364

9¢,8 3487.7 R23 -.1126 R13 -.9369

SG1 3478.7 862 277.9 THA 3.35
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 21 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUN 25 1965

HELIOCENTRIC CONIC DISTANCE S05.677 EARTH TO MARS

RL 147.78 LAL .O0 LOL 58.72 VL 33.445 GAL -1.05 AZL 88.97 HCA I59.18 SMA 195.82 ECC .24505 INC 1.0279 vl 30.153

RP 236.12 LAP .37 LOP 217.90 VP 21.128 GAP 7,92 kip 90,96 TAL 354.68 TAp 153.85 RCA 147.64 APO 244.00 v2 23.279

RC 194.983 GL 10.3E GP 3.29 ZAL 94.61 ZAp 155.04 ET8 171.41 ZAE 164.28 ETE 14.10 ZAC 93.78 ETC 255.81CLP 155.24

PLANETOCENTR|C CONIC

C3 11.213 VHL 3.349 DLA 19.85 RAL 159.28 RAO 6587.4 VEL 11.515 pTH 2.01VHP 5.425 DpA -1.19 RAP 193.88 ECC 1.1845

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC IhJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.OO 15 8 25 2758.78 -28.00 78.67 17.95 94.38 15 54 22 2156.8 -27.10 70.12

90.00 8 46 I 4057.75 -4.54 164.03 12.88 62.02 9 53 39 3457.7 -8.25 157.32

100.00 16 42 23 2453.77 -29.30 56.25 17.81 96.22 17 23 18 1853.8 -28.13 47.64

100.00 9 34 45 3833.97 -3.40 147.10 12.25 60.28 10 58 41 3236.0 -7.33 140.52

110.00 18 17 43 2155.47 -32.56 33.02 17.23 101.04 18 53 39 1555.5 -30.69 24.29

110.00 10 35 53 3707.04 -.60 135.58 10.50 55.82 11 37 40 3107.0 -5.08 129.36

DIFFERENTIAL CORRECTIONS HID-COURSE ExECuTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .2313 TRA-1.1722 TC3 4.0567 9AU .8098 SGT 3476.4 $GR 354.0 963 842.6 ST 756.8 SR 247.9 85 492.Z

ROE -.1420 RRA -.0898 RC3 .2972 FAU .17780 RRT .6442 RRF -.7033 RTF -.9374 CRT -.3432 CR8 .4_29 CST .6709

FOE .1630 FRA 1.7830 FC-13.7272 BSP 12127 8GIB 3494.3 R23 -.1252 R13 -.9380 LSA 841.8 MSA 408.1 55A 36.4

DOE .2716 BRA 1.1756 BE3 4.0675 FSP 2703 SGI 3483.9 862 270,2 THA 3.78 EL1 762.0 EL2 231.3 ALF 172.93

LAUNCH DATE NOV 21 1984 FLIGHT TIME 218.O0 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC C_IC DISTANCE 510.255 EARTH TO MAR5

RL 147.76 LAL .00 LOt. 58.72 VL 33.414 GAL -.97 AZt. 89.01HCA 160.15 SWA 195.21 ECC .24363 INC .9848 vl 30.153

RP 233.77 LAP .33 LOP 218.88 VP 21.118 GAP 7.48 AZP 90.93 TAL 355.04 TAP 155.20 RCA 147.65 APO 242.78 V2 23.315

RC 197.183 GL 9.98 GP 3.53 ZAL 93.85 ZAP 154.13 ET$ 171.20 ZAE 165.06 ETE 15.98 ZAC 94.03 ETC 253.80 CLP 154.36

PLANETOCENTRIC C_IC

C3 10.964 VHL 3.3110LA 19.84 RAL 159.39 RAD 6587.4 VEL 11.504 PTH 2.00 VHP 5.303 OpA -1.01 RAp 194.06 ECC 1.1804

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ I._G INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM ]NJ 2 LAT INJ 2 LONG

90.00 13 5 3 2751.48 °27.99 78.29 16.70 94.57 15 50 55 2151.5 -27.05 69.7]

90.00 8 42 18 4053.77 -4.67 183.81 11.71 62.04 9 49 52 3453.8 -8.37 157.09

100.00 16 39 0 2448.55 -29.26 55.87 16.58 96.42 17 19 48 1848.5 -28.06 47.27

100.00 9 31 3 3831.93 -3.54 146.88 11,08 80.30 10 54 55 3231.9 -7.47 140.30

110.00 18 14 18 2150.35 -32.49 32.63 15.97 101.26 18 50 9 1550.4 -30.60 23.g3

110.00 10 32 13 3702.89 -.76 135.37 9.35 55.82 11 33 56 3102.9 -5.24 129.14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2205 TRA-1.1386 TC3 4.1625 BAU .6123 _M;T 3492.9 _ 369.8 863 884.4 ST 739.7 gR 239.3 S5 490.2

ROE -.1352 RRA -.0900 RC3 .3503 FAU .18538 RRT .6984 RRF -.7586 RTF -.9584 CRT -.3248 CR5 .4830 CST .6593

FOE .1800 FRA 1.7782 FC-14.6387 BSP 12067 Sr,,B 3502.4 R23 -.1390 R13 -.9392 LSA 823.9 NSA 405.9 SSA 36.A

BOE .2]87 BRA 1.t421 BC3 4.1772 FSP 2832 STel 3492.5 Sfe2 263.2 THA 4.25 EL1 744.2 EL2 225.0 ALF 173.A0

LAUNCH OATE NOV 21 1964 FLIGHT TIME 220.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 235.42 LAP .30

RC 199.372 &L g.61

PLANETOCENTRIC CONIC

C3 10.728 VHL 3.275

LNCH AZNTH LNEH TIME

50.00 15 2 21

90.00 8 37 53

100.00 16 36 12

100.00 9 46 43

110.00 18 11 20

110.00 10 28 4

DISTANCE 513.851 EARTH TO MARS

LOL 58.72 VL 33.384 GAL -.89 AZL 89.08 HCA 161.13 SMA 194.64 ECC .24133 INC .9382 vl 30.15]

LOP 219.85 VP 21.110 GAP 7.04 AZP 90.89 TAL 355.40 TAp 156.53 RCA 147.67 APO 241.61 V2 23.351

GP 3,79 ZAL 93.10 ZAP 153.19 ETS 170.97 ZA[ 165.85 ETE 18.21 ZAC 94.30 ETC 255.60 CLP 15].44

OLA 19.76 RAL 157.50 RAD 6557.4 VEL 11.494 pTH 2.00 VHp 5.184 OpA -.80 RAp 194.23 ECC 1.1766

L-I TIME INJ LAT INJ LORG INJ RT ASC INJ AZMTH INJ TIME PO EST TIN INJ 2 LAT INJ 2 LONG

2743.87 -27.93 77.74 15.43 94.84 15 48 4 2143.9 -26.97 69.20

4052.49 -4.71 163.74 10.52 62.04 9 45 25 3452.5 -8.41 157.02

2441.23 -29.20 55.33 15.29 96.70 17 16 53 1841.2 -27.97 46.74

3830.37 -3.59 146.79 9.91 60.30 10 50 33 3230.4 -7.52 140.21

2143.57 -32.40 32.12 14.69 101.55 18 47 4 1543.6 -]0.47 2].AA

3700.79 -.84 135.26 8.19 55.83 11 29 45 3100.8 -5.32 129.03

DIFFERENTIAL CORRECTIONS

TOE .2124 TRA-1.1049 TC3 4.2430 BAU .6114

ROE -.1286 RRA -.0906 RE3 .4100 FAU .19285

FOE .1909 FRA 1.7732 FC-1§.5626 BSP 12138

ODE .2483 ERA 1.1087 8C3 4.2628 FSP 2991

LAUNCH DATE NOV 21 1964

HELIOCENTRIC C(_IC

RL 147.76 LAL .00 L0L 58.72 VL

RP 23].06 LAp .27 LOP 220.83 VP

RC 201.344 GL 9.16 GP 4.08 ZAL

PLANETOCENTRIC CONIC

C3 10.$O3 VHL 5.241

LNCH AZNTH LNCH TIWE

90.00 13 0 22

50.00 8 32 40

100.00 16 34 3

100.00 9 41 40

110.00 18 8 52

110.00 10 23 20

DIFFERENTIAL CORRECTIONS

TDE .2067 TRA-I.0706 TC3 4.3257 BAU .6112

ROE -.1218 RRA -.0915 RE3 .4798 FAU .20091

FDE .1932 FRA 1.7610 FC-16.5562 BSP 12135

BDE .2399 BRA 1.0745 8C3 4.5521 FSP 3144

HID-COURSE ExECUTIC_I ACCURACY ORSIT DETERMINATION ACCORACYL

8GT 3475.9 SGR 388.7 863 926.2 5T 724.3 SR 230.7 SS 487.2

RRT .7467 RRF -.8084 RTF -.9389 CRT -.3098 CRS .5085 CST .6482

8GB 3497.5 R23 -.1555 RI3 -.9398 LSA 807.2 MSA 402.8 SSA ]6.]

SG1 3488.0 SG2 257.6 THA 4.60 ELI 728.2 EL2 218.1ALF 17].81

FLIGHT TIHE 222.00 ARRIVAL DATE JUL 1 lg65

DISTANCE 517.466 EARTH TO MARS

33.355 GAL -.82 AZL 89.11HCA 162.11 SMA 194.10 ECC .23913 INC .8857 vl ]0.153

21.105 GAP 6.60 AZP 90.84 TAL 355.75 TAp 157.86 RCA 147.68 APO 240.51 V2 23.387

92.37 ZAp 152.23 ET8 170.71ZAE 166.63 ETE 20.89 ZAC 94.60 ETC 255.79 CLP 152.]1

OLA 19.61RAL 156.60 RAD 6567.4 VEL 11.485 PTH Z.O0 VHp 5.069 DpA -.55 RAp 194.39 ECC 1.1729

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2733.60 -27.87 76.99 14.15 95.21 15 45 55 2133.6 -26.86 68.47

4054.24 -4.65 163.84 9.32 82.04 9 40 14 3454.2 -8.36 137.12

2431.51 -29.12 54.62 14.00 97.07 17 14 34 1831.5 -27.84 46.05

3831.57 -3.55 146.86 8.71 60.30 10 45 32 3231.6 -7.48 140.28

2134.85 -32.28 31.47 13.38 101.92 18 44 27 1534.8 -30.30 22.82

3701.00 -.83 135.27 7.02 55.85 11 25 1 3101.0 -5.31 129.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3488.8 SGR 415.0 863 970.7 ST 709.8 SR 221.6 55 480.4

RRT .7896 RRF -.8820 RTF -.9394 CRT -.2979 CRS .5248 CST .6420

8GB 3493.5 R23 -.1732 R13 -.9406 LSA 791.0 MSA 395.9 5SA 36.5

SG1 3484.3 SG2 253.5 THA 5.43 ELI 713.2 EL2 210.6 ALF 174.18
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 21 t964 FLIGHT T|ME 224.00 ARRIVAL DATE JUL 3 1969

HELI_EMTRIC CONIC DISTANCE 521.099

RL 147.76 LAL .DO LQL 58.72 VL 33.326 GAL -.75 AZL 89.17 HCA 163.09 SNA

RP 234.71 LAP .24 LOP 221.81VP 21.103 GAP 6.18 AZP 90.79 TAL 356.08 TAp

RC 203.699 GL 8.63 GP 4.41 ZAL 91.66 ZAp 151.23 ETS 170.41 ZAE 167.40 ETE

PLANETOCENTRIC CONIC

C3 10.295 VHL 3.209 OLA 19.39 RAL 155.66 RAD 6587.4 V(L 11.475 PTH 1.99 VHp

LNCM AZMYH LNCN 71NE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 14 59 12 2720.31 -27.79 76.03 12.84 95.69 15 44 33

90.00 6 26 33 4059.38 -4.49 164.12 8.09 62.01 9 34 12

100.00 16 32 38 2419.03 -29.01 53.71 12.68 97.53 17 12 57

tO0.OO 9 35 48 3835.88 -3.41 147.10 7.50 60.28 10 39 44

110.00 18 6 58 2129.89 -32.12 30.66 12.04 102.38 18 42 22

110.00 10 17 57 3703.79 -.73 135.41 5.83 55.82 11 19 41

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .202S TRA-1.0344 TC3 4.4061 8Au .6113 SGT $458.3 _d_ 448.4 _3 1017.1

ROE -.1150 RRA -.0928 RC3 ;5579 FAU .20932 RRT .8261RRF -.8887 RTF -.9402

FOE .1869 FRA 1.7427 FC-17.6019 OSP 12117 87_ 348T.3 R23 -.1914 R13 -.9417

BDE .2329 BRA 1.0385 BC3 4.4413 FSIP 330G SGI 3478.2 SG2 251.2 THA 6.15

AUNCH DATE NOV 21 1964 FLIGHT TIM( 226.00

HELIOCENTRIC _IC DISTANCE 524.748

RL 147.76 LAL .00 LOL 58.72 VL 33.302 GAL -.68 AZL 89.24 HCA

RP 234.35 LAp .21 LOP 222.80 VP 21._03 GAP 5.76 AZP 90.73 TAt,.

RC 205.837 GL 8.02 GP 4.79 ZAL 90.96 ZAp 150.20 ETS 170.08 ZAE

PLANET(_ENTRIC CONIC

C3 10.098 VHL 3.177 DLA 19.07 RAL 154.76 RA06967.4 VEL 11.467 PTH

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC

90.00 14 58 58 2703.53 -27.67 74.82 11.50

90.00 8 19 25 4068.32 -4.20 164.63 6.84

100.00 16 32 3 2403.38 -28.87 $2.56 11.32

100.00 9 29 1 3843.70 -3,14 147.53 6.26

110.00 18 5 43 2110.33 -31.92 29.65 10.67

110.00 10 11 50 3709.32 -.§1 135.71 4.62

DIFFERENTIAL CCRRECTION3 MID-COURSE

TDE .2001 TRA-1.0029 TC3 4.4702 BAU .6097 _T 3444°0

ROE -.1080 RRA -.0942 RC3 .6488 FA_ .21797 RRT .8560

FOE .1750 FRA 1.7257 FC-18.6911 BSP 12084 SCAB 3478.7

8DE .2274 8RA 1.0073 BC3 4.5171 FSP 3474 S,G1 $469.6

EARTH TO MARS

193.56 ECC .23704 INC .8274 vl 30.153

1§9.18 RCA 147.70 APO 239.47 V2 23.424

24.11 ZAC 94.93 (TC 255.78 CLp 151.54

4.956 DpA -.23 RAp 194.54 ECC 1.1694

PO CST TIM |NJ Z LAT INJ 2 LONG

2120.3 -26.71 67.53

34§9.4 -8.20 157.41

1819.0 -27.67 45.16

3235.9 -7.34 140.52

1523.9 -30.08 22.04

3103.8 -5.21 129.19

ORBIT DETERMINATION ACCURACY

ST 699.0 3R 212.3 SS 470.7

CRT -.2878 CRS .5355 CST .6391

LSA 774.0 NSA 386.3 SSA 3G.7

EL1 697.9 EL2 202.5 ALF 174.51

ARRIVAL DATE JUL 5 1965

EARTH TO MARS

164.08 SHA 193.09 ECC .23505 INC .7620 vl 30.153

356.41 TAp 160.49 RCA 147.71 APO 238.48 V2 23.461

168.14 ETE 28.01 ZAC 95.29 ETC 255.77 CLP 150.55

1.99 VHp 4.847 DpA .09 RAp 194.69 ECC 1.1662

INJ A2HTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

96.29 15 44 1 2103.5 -26.51 66.34

61,97 9 27 13 3468.3 -7.92 157.92

98.12 17 12 G 1803.4 -27.44 44.05

60.28 10 33 5 3243.7 -7.08 140.95

102.94 16 40 53 1510.3 -29.81 21.08

55.82 11 13 40 3109.5 -4.99 129.49

EX(CUTIOI ACCURACY OROIT DETERMINATION ACCURACY

Sr_ 490.2 SG3 1065.3 ST 683.3 SR 202.5 SS 459.2

RRF -.9184 RTF -.9403 CRT -.2765 CRS .5366 CST .6454

R23 -.2113 R13 -.9422 LSA 760.7 HSA 372.5 SSA 37.2

SG2 251.6 THA 6.98 EL1 665.6 EL2 193.9 ALF 174.91

LAUNCH OATE NOV 21 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CONIC OISTANCE $28.414

RL 147.76 LAL .OO LOL 58.72 VL 33.277 GAL -.62 AZL 69.31HCA 165.07 SMA

RP 233.96 LAP .18 LOP 223.79 vP 21.105 GAp 5.35 AZp 90.67 TAL 356.73 TAp

RC 207.958 GL 7.30 GP 5.22 ZAL 90.28 ZAp 149.13 ETS 169.71 ZAE 168.82 ETE

PLANETOCENTR|C CONIC

C3 9.907 VHL 3.148 OLA 16.65 RAL 153.82 RAO 6567.4 VEL

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 14 59 49 2682.75 -27.S0 73.32 10.11 97.02 1S 44 28

90.00 6 11 6 4081.58 -3.76 165.37 §.SG 61.92 9 19 8

tOO.D0 16 32 23 2384.04 -28.67 51.16 9.92 98.83 17 12 7

lO0.OO 9 21 10 3859.$2 -2.74 148.18 4.99 60.22 10 25 25

110.00 18 S 11 2093.72 -31.66 28.43 9.24 103.62 18 40 4

110.00 10 4 51 3718.61 -.16 136.19 3.38 55.82 11 6 SO

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY

TOE .2027 TRA -.9686 TC3 4.$260 BAU .6077 SGT 3423.0 SGR 541.1SG3 1114.7

RDE -.1009 RRA -.0962 RC3 .7539 FAU .22685 RRT .8792 RRF -.9416 RTF -.9405

FOE .1494 FRA 1.7006 FC-19.8229 BSF 12074 886 3465.5 R23 -.2311 R13 -.9429

BOE .2282 BRA .9734 BC3 4.5883 FSP 3657 SGI 3456.1 SG2 255.3 THA 7.96

LAUNCH DATE NOV 21 1964

EARTH TO MARS

192.69 ECC .23316 INC .6886 vl 30.153

161.79 RCA 147.72 Apo 237.53 V2 23.498

32.73 ZAC 99.70 ETC 255.76 CLP 149.55

11.458 PTH 1.99 VHp 4.742 DpA .50 RAp 194.83 ECC 1.1630

PQ CST TIN INJ 2 LAT INJ 2 LONG

2082.8 -26.25 64.88

3481.6 -7.50 158.87

1764.0 -27.16 42.69

32§5.S -6.66 141.61

1493.7 -29.46 19.91

3118.6 -4.64 129.97

ORBIT DETERMINATION ACCURACY

ST 674.6 SR 191.6 99 443.3

CRT -.2732 CRS .$211 CST .6397

LSA 749.6 MSA 353.6 9SA 38.0

EL1 676.8 EL2 183.7 ALF 173.21

FLIGHT TIN( 230.00 ARRIVAL DATE JUL 9 1969

HELIOCENTRIC CONIC DISTANCE 532.096 EARTH TO MARS

RL 147.76 LAL .OO LOL 58.72 VL 33.254 GAL -.$6 AZL 89.40 HCA 166.06 SMA 192.19 ECC .23137 INC .6034 vl 30.193

RP 233.62 LAP .15 LOP 224.78 VP 21.110 GAP 4.94 AZP 90.59 TAL 357.03 TAp 163.09 RCA 147.73 APO 236.66 V2 23.536

RC 210.060 GL 6.49 GP 5.71ZAL 89.63 ZAP 148.02 ETS 169.28 ZAI[ 169.40 ETE 38.42 2AC 96.17

PLANETOCENTRIC C(_44IC

C3 9.729 VHL 3.119 OLA 18.09 RAL 152.85 RAO 6567.4 Vl[L 11.451PTH 1.99 VHP 4.639 DpA .97

LNCN AZ14TH LNCH TIH( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

90.00 IS 1 41 2697.35 -27.28 71.49 8.66 97.91 IS 45 59 2057.3

90.00 8 1 28 4099.79 -3.19 166.39 4.24 61.85 9 9 48 3499.8

100.00 18 33 46 2360.43 -28.41 49.45 8.46 99.70 17 13 6 1760.4

100.00 9 12 S 3671.94 -2.19 149.08 3.68 60.18 10 16 37 3271.9

110.00 18 S 28 2073.$0 -31.32 26.94 7.75 104.44 18 40 2 1473.5

110.00 9 56 52 3731.63 ,34 136.86 2.11 55.82 10 59 3 3131.6

DIFFERENTIAL CORRECTIONS

TOE .2078 TRA -.9330 TC3 4.5710 BAU .6054

ROE -.0920 flflA -.0993 RE3 .8788 FAU .23815

FOE .0963 FRA 1.6658 FC-21.0138 BSP 11972

80E .2271 BRA .9401 BC3 4.6544 FSP 3828

NID-COURSI[ EXI[CUTION ACCURACY

SGT 3397.2 $GR 603.2 SG3 1166.4

RRT .9972RRF -.9393 RTF -.9404

Sr_ 3450.4 R23 -.2501 fl13 -.9436

SGI 3440.3 382 263.1 THA 9.11

ETC 255.75 CLP 148.48

RAp 194.98 ECC 1.1601

INJ 2 LAT INJ 2 LONG

-25.90 63.10

-6.93 159.70

-26.78 41.03

-6.14 142.52

-29.02 18.50

-4.19 130.65

ORBIT 0ETERHINATION ACCURACY

ST 668.3 SR 179.2 8S 424.0

CRT -.2687 CRS .4825 CST .6927

LSA 742.1N3A 325.8 9SA 39.6

EL1 670.1EL2 172.1 ALF 175.59
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LkUNCH OAT[ NOV 21 I964 FLIGMT TIM( 232.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC DISTANCE 535.794

RL 147.T6 LAL .00 LOL 58.72 VL 33.231 GAL -.50 AZL 89.49 HCA 167.05 SNA 191.78 ECC .22966

RP 233.25 LAP .11 LOP 225.77 VP 21.117 GAp 4.54 AZP 90.49 TAL 357.33 TAp 164.38 RCA 147.73

RC 212.144 GL 5.45 GP 6.28 ZAL 88.99 ZAp 146.86 ET3 168.79 ZAE 169.84 ETE 45.18 ZAC 96.71

PLANETOCENTRIC CONIC

C3 9.561VHL 3.092 OLA 17.58 RAL 151.86 RAD 6567.3 VEL 11.443 pTH 1.98 VHp 4.541DpA 1.53

LNCH AZMIH LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 15 4 56 2626.54 -26.97 69.29 7.15 98.97 15 48 43 2026.5

90.00 7 50 17 4123.74 -2.42 167.73 2.88 61.76 8 59 1 3523.7

100.O0 18 36 21 2331.76 -28.07 47.39 6,93 100.73 17 15 13 1731.8

100.00 9 1 34 3893.75 -1.45 150.28 2.34 60.14 10 6 27 5293.8

110.00 19 6 44 2048.99 -30.89 25.16 6.18 105.41 18 40 53 1449.0

110.00 9 47 40 3749.29 1.01 137.78 .80 55.83 10 50 10 3149.3

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIOI4 ACCURACY

SGT 3868.9 $GR 678.1 SG3 1218.5

RRT .9103 RRF -.9723 RTF -.9401

SG_ 3481.5 R2S -.2676 R13 -.9441

SGI 3420.4 $62 276.1 THA 10.47

TOE .2188 TRA -.9023 TC3 4.5980 BAU .6020

ROE -.0824 RRA -.1011 RC3 1.0202 FAU .24545

FOE .0264 FRA 1.6267 FC-22.2248 BSP 11948

BOE .2317 BRA .9079 BC5 4.7098 FSP 4024

EARTH TO MARS

[NC .5063 Vl 30.153

APO 235.82 V2 23.574

ETC 255.74 CLP 147.39

RAp 195.14 ECC |.1573

INJ 2 LAT INJ 2 LONG

-25.45 60.95

-6.18 161.06

-26.30 39.04

-5.4| 143.73

-28.47 16.80

-3.48 131.58

ORBIT DETERMINATION ACCURACY

ST 666.8 SR 164.7 SS 405.9

CRT -.2615 CRS .4170 CST .7444

LSA 741.8 MSA 290.6 SSA 41.9

EL1 668.2 EL2 158.6 ALF 176.08

LAUNCH DATE NOV 21 1964 FLIGHT TIME 284.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC C._IC

RL 147.76 LAL .00

RP 232.86 LAp .08

RC 214.210 GL 4.26

PLAN(TOCENTRIC CONIC

C3 9.404 VHL 3.067

LNCH AZll4TH LNCH TIME

90.00 15 9 41

90.OO 7 37 17

100.00 16 40 19

100.00 8 49 20

110.OO 18 9 6

110.00 9 37 3

DIFFERENTIAL CORRECTIONS

TOE .2278 TRA -.8888

ROE -.0707 RRA -.1038

FOE -.0728 FRA 1.5711

BDE .2385 BRA .8750

DISTANCE 539.506 EARTH 10 MARS

LOL 38.72 VL 33.210 GAL -.44 AZL 89.61HCA 168.05 ,Td4A 191.38 ECC .22804 INC .3911 vl 30.153

LOP 226.77 VP 21.128 GAP 4.15 AZI=' 90.38 TAL 357.61 TAp 165.66 RCA 147.74 APO 235.03 V2 23.612

GP 6.95 ZAL 88.38 ZAP 145.65 ETS 166.22 ZAE 170.07 ETE 52.96 ZAC 97.33 ETC 255.72 CLP 146.28

OLA 16.48 RAL 150.82 RAD 6567.3 VEL 11.437 PTH 1.98 VHp 4.447 OpA 2.19 RAp 195.30 ECC 1.1548

L-| TIME INJ LAT INJ LC_IG INJ RT ASC INJ AZMTM 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2589.33 -26.55

4154.47 -1.43

2297.07 -27.60

3921.97 -.49

2019.28 -30.34

3772.52 1.90

TC3 4.6317 BAU .6013

RC3 1.1924 FAU .25351

FC-23.5217 BSP 11876

BC3 4.7828 FSP 4209

66.65 5.54 100.28 15 52 50 1989.3 -24.87 58.38

169.44 1.46 61.72 8 46 31 5554.5 -5.20 162.79

44.92 5.31 101.95 17 18 36 1697.1 -25.68 36.65

151.83 .94 60.11 9 54 42 3322.0 -4.46 145.29

23.08 4.51 106.56 18 42 45 1419.3 -27.77 14.78

139.00 359.44 55.86 10 39 55 3172.5 -2.59 132.79

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

• GT 33S4.1 SGR 770.2 SG3 1274.3 ST 668.1 SR 147.1 SS 393.5

RRT .9204 RRF -.9817 RTF -.9400 CRT -.2400 CRS .3138 CST .8199

SGB 3421.9 RZS -.2807 R13 -.9453 LSA 749.0 MSA 244.1SSA 46.5

SG1 $409.2 SG2 294.4 THA 12.09 EL1 669.0 EL2 142.6 ALF 176.83

LAUNCH 0kTE NOV 21 !964 FLIGHT TIME 236.00 ARRIVAL 0ATE JUL 15 1965

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 232.51 LAp .05

RC 216.258 GL 2.82

PLANE7OCENTRIC CONIC

C3 9.261 VHL 3.043

LNCH AZNTH LNCH TIME

90.00 15 1_ 10

9O.OO 7 22 5

100.00 18 45 55

100.00 8 35 4

110.00 18 12 47

110.O0 9 24 39

DIFFERENTIAL CCRRECTIONS

70( .2430 TRA -.8356

RDE -.0561 RRA -.1070

FOE -.2070 FRA 1.5074

BO£ .2513 BRA .8424

OI3TANCE 543.233 EARTH TO MARS

LOt.. 58.72 VL 33.169 GAL -.39 AZL 89.74 HCA 169.05 SMA 191.01 ECC .22651 INC .2581 vl 30.153

LOP 227.77 VP 21.157 GAP 3.76 A ZP 90.25 TAL 357.88 TAp 166.94 RCA 147.74 APO 234.27 V2 23.650

GP 7.75 ZAL 87.79 ZAp 144.36 ETS 167.55 ZAE 170.02 ETE 61.51 ZAC 98.08 ETC 255.69 CLP 145.12

DLA 15.33 RAL 149.73 RAD 6567.3 VEL 11.430 pTH 1.98 VHp 4.357 DPA 2.97 RAp 195.50 ECC 1.1524

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2544.41 -25.97 83.49 3.82 101,71 15 58 34 1944.4 -24.09 55.32

4193.40 -.17 171.61 359.99 61.68 8 31 59 3593.4 -3.96 164.98

2255.08 -26.98 41.96 5.56 103.39 17 23 28 1655.1 -24.87 33.79

3957.96 .73 153.80 359.48 60.12 9 41 2 3358.0 -3.25 147.28

1983.19 -29.61 20.47 2.73 107.92 18 45 50 1383.2 -26.88 12.35

3802.82 3.05 140.57 358.03 55.94 10 28 2 3202.6 -1.44 134.36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.6218 BAU .5977 SGT 3284.3 SGR 880.0 SG3 1327.2 ST 677.8 SR 125.5 SS 401.2

RC311.3938 FAU .26488 RRT .9267 RRF -.9882 RTF -.9391 CRT -.1873 CRS .1918 CST .8999

FC-24.7623 BSP 11800 SGIB $400.2 R23 -.2916 R13 -.9463 LSA 772.6 MSA 190.5 SSA 53.8

BC3 4.8274 FSP 4408 SG1 3385.0 SG2 320.9 THA 14.07 EL1 678.2 EL2 123.2 ALF 177.95

LAUNCH DATE NOV 21 1964 FLIGHT TIME 238.00 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 232.14 LAp .02

RC 218.287 GL 1.06

PLANETOCENTRIC CONIC

C3 9.134 VHL 5.022

LNCH AZll4TH LNCN TIME

90.00 15 24 43

90.00 7 4 13

1OO.OO 16 53 23

100.OO 8 18 14

110.OO 18 18 3

110.OO 9 10 3

DIFFERENTIAL C._RECTIO_IS

TOE .2727 TRA -.8003

ROE -.0353 RRA -.1093

FOE -.4125 FRA 1.4100

8DE .2750 BRA .8077

DISTANCE 546.974 EARTH TO MARS

LOL 58.72 VL 33.170 GAL -.34 AZL 89.90 HCA 170.06 SMA 190.66 ECC .22505 INC .0782 Vl 30.153

LOP 228.78 vP 21.150 GAP 3.$8 AZP 90.09 TAL 358.14 TAp 168.20 RCA 147.75 Apo 233.56 V2 23.689

GP 8.70 ZAL 67.22 ZAP 143.04 ETS 166.75 ZNE 169.62 ETE 70.32 ZAC 98.97 ETC 255.66 CLP 143.93

OLA 13.67 RAL 148.56 RAD 6567.3 VEL 11.425 PTH 1.98 VHp 4.273 DpA 3.92 RAp 195.72 ECC !.1503

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2489.99 -25.16 59.71 1.9§ 103.44 16 6 13 1890.0 -23.06 51.67

4242.49 1.41 174.35 358.45 61.72 8 14 56 3642.5 -2.38 167.72

2204.05 -26.12 38.40 1.68 105.07 17 30 7 1604.0 -23.80 30.38

4003.67 2.28 156.31 357.97 60.19 9 24 58 3403.7 -1.70 149.79

1939.11 -28.65 17.40 .80 109.50 18 50 22 1339.1 -25.72 9.45

3841.37 4.52 142.60 356.57 56.08 10 14 5 5241.4 .04 136.39

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.5920 BAU .5954 SGT 3227.0 SGR 1015.5 $63 1381.6 ST 702.8 SR 97.3 SS 454.6

RC3 1.6388 FAU .27462 RRT .9302 RRF -.9926 RTF -.9575 CRT -.0313 CRS .1212 CST .9599

FC-26.0277 BSP 11658 SGB 3383,0 R23 -.2989 R13 -.9473 LSA 830.0 MSA 127.8 SSA 69.2

DC3 4.8756 FSP 4569 6G1 3364.1 SG2 357.5 THA 16.51 ELI 702.8 EL2 97.3 ALF 179.75
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 21 1964 FLIGHT TIM( 240.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC CONIC

RL 14T.?6 LAL .00

RP 231.76 LAP -.02

RC 220,299 GL -1.13

PLANETOCENTRIC CONIC

C3 9.034 VHL 3.006

LNCN AZMTH LNCH TIM(

90.00 15 35 47

90.00 6 42 37

100.00 17 3 14

100.00 7 58 11

110.00 18 25 17

110.00 8 52 38

DIFFERENTIAL CORRECTIONS

TOE .3268 TRA -.7468

ROE -.0058 RRA -.108G

FOE -.7199 FRA 1.2359

BOE .3268 BRA .7347

DISTANCE 550.730 EARTH TO MARS

LOL 36.72 VL 33.151GAL -.28 AZL 90.10 HCA 171.06 S_4 190.32 ECC .Z2367 IMC .0730 v1 30.155

LOP 229.78 VP 21.163 GAp 3.00 A ZP 89.90 TAL 338.39 TAp 169.46 RCA 147.73 APO 232.69 VZ 23.7Z8

GP 9.68 ZAL 88.68 ZAp 141.60 ET8 155.80 ZAE 168.79 ETE 78.76 ZAC 100.06 ETC 255.62 CLF 142.70

DLA 11.99 RAL 147.29 RAD 6367.3 VEL 11.420 pTH 1.98 VHp 4.195 DpA 5.08 RAp 196.01ECC 1.1487

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2423.62 -24.03 55.17 359.91 105.45 16 15 11 1823.6 -21.68 47.29

4304.38 3.41 177.82 356.53 65,87 7 34 42 3704.6 -.38 171.19

2141.58 -24.95 34.14 359,62 107.03 17 38 56 1541.6 -22.36 26.28

4061.83 4.24 159.51 356,38 60.38 9 5 53 3461.8 .27 152.98

1884.85 -27.35 13.71 358.69 111.34 18 58 42 1284.9 -24.21 5.95

3891.34 6.42 145.23 355.04 56.35 9 57 29 3291.3 1.95 138.99

NID-CCAJRSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.6395 BAU .6078 SGT 3206.9 $GR 1190,6 SG3 1443.6 ST 765.4 SR 72.9 S5 591.9

RC3 1.9491 FAD .28592 RRT .9633 RRF -.9956 RTF -.9397 CAT .4682 CRS .4336 CST .9737

FC-27.4015 BSP 11273 5615 3420.8 R23 -.2907 R13 -.8523 LSA 962.2 MSA 107.5 SSA 64.3

BC3 3.0323 FSP 4589 961 3397.6 $62 397.8 THA 19.42 EL1 766.1 EL2 64.4 ALF 2.57

LAU_ICH OATE NOV 21 1964 FLIGHT TIME 242.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 231.38 LAP -.03

RC 222.292 GL -3.90

PLANETOCENTRIC CC_IIC

C3 6.973 VHL 2.996

LNCH AZMTH LNCH TIME

90.00 13 50 7

90.00 6 17 13

100.00 17 16 9

100.00 7 33 34

110.00 10 33 4

110.00 8 31 28

DIFFERENTIAL CORRECTION6

TDE .3632 TRA -.7234

ROE .0374 RRA -.1113

FOE-1.0GO_ FRA 1.1425

BOE .3671BRA .7320

L04. 58.72 VL

LOP 230.79 VP

GP 11.34 ZAL

DISTANCE 554.497 EARTH TO MARS

33.134 GAL -.25 AZL 90.35 HCA 172.07 SMA 190.00 ECC .22236 INC .3301Vl 30.153

21.t81 GAp 2.64 A ZP 89.55 TAL 358.63 TAp 170.70 RCA 147.75 APO 232.25 V2 23.768

86.18 ZAp 140.04 (TS 184.64 ZAE 157.47 ETE 86.21 ZAC 101.43 ETC 255.55 CLP 141.42

DLA 9.55 RAL 145.86 RAD 6367.3 VEL 11.416 pTH 1.98 VHp 4.127 DpA 6.52 RAp 196.38 ECC 1.1477

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2341.34 -22.43 49.69 357.58 107.73 15 29 9 1741.3 -19.80 42.01

4384.09 5.95 182.28 355.20 62.26 7 30 18 3784.1 2.19 173.62

2064.05 -23.3D 28.96 357.36 109.27 17 50 33 1464.1 -20.46 21.32

4136.81 6.75 153.66 354.76 60.81 8 42 51 3536.8 2.81 157.09

1617.10 -25.60 9.23 356,38 113.47 19 3 21 1217.1 -22.20 1.72

3936.33 8.85 148.70 353.47 56.85 9 37 25 3356.5 4.44 142.40

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.3295 BAU .6091 SGT 3130.7 $GR 1399.5 SG3 1488.0 ST 818.6 SR 105.1 SS 782.3

RC3 Z.30§0 FAu .29940 RRT .9348 RRF -.9974 RTF -.9353 CAT .9356 CRS .9080 CST .9664

FC-28.3063 BSP 1148_ SG,B 3429.3 RZ3 -.2896 RI3 -.9345 LSA 1127.7 MSA 147.1SSA 36.6

BC3 5.0759 FSP 4909 $61 3398.6 SG2 458.0 THA 23.12 ELI 825.3 EL2 36.6 ALF 6.87

LAUNCH DATE NOV 21 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUL 23 1965

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 231.01LAF -.08

RC 224.266 GL -7.48

PLANETOCENTR|C CONIC

C3 8.986 VHL 2.998

LNCH AZMTH LNCN TIHE

90.00 16 6 46

90.00 3 45 26

100.00 17 33 8

100,00 7 3 46

110.00 18 48 16

110.00 8 5 8

DIFFERENTIAL CORRECTIONS

TOE .4238 TRA -.6938 TC3 4.3910 BAU .6223

ROE .1044 RRA -.1094 RC3 2.7514 FAU .30078

FOE-t.3336 FRA .9584 FC-28.9771 BSP 11865

6OE .4337 6RA .7024 6C3 5.1616 F SP 5091

DISTANCE 338.277 EARTH TO MARS

LOt. 58.72 VL 33.117 GAL -.21 AZL 90.68 HCA 173.09 SMA 189.71 ECC .22112 INC .6729 vl 30.153

LOP 231.81 VP 21.200 GAp 2.27 AZP 89.33 TAL 358.83 TAp 171.94 RCA 147.76 APO 231.63 V2 23.807

GP 13.22 ZAL 85.72 ZAp 138.31ETS 163.19 ZAE 165.57 ETE 92.32 ZAC 103.19 ETC 255.46 CLF 140.09

OLA 6.32 RAL 144.21RAO 6567.5 VEL 11.418 pTH 1.98 VHp 4.071DPA 8.35 RAp 196.88 ECC 1.1479

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2238.28 -20.14 42.99 355.23 110.34 16 46 6 1638.3 -17.19 35.55

4467.90 9.19 188.18 355.56 63.10 7 O 14 3887.9 5.51 181.44

1966.23 -20.96 22.64 354.89 111.81 18 5 55 1366.2 -17.82 13.26

4235.18 9.98 169.19 353.14 61.67 8 14 22 3635.2 6.11 162.53

1731.13 -23.15 3.75 353.84 115.88 19 17 7 1131.1 -19.48 336.53

4043.05 12.04 153.38 351.91 57.76 9 12 31 3443.0 7.70 146.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3060.2 9GR 1674.9 SG3 1531.1 ST 905.7 SR 215.1 SS 1078,1

ART .9335 RRF -.9986 RTF -.9330 CRT .9782 CRS .9910 CST .9395

5GB 3488.5 R23 -.2790 R13 -.9588 LSA 1410.3 MSA t97.4 SSA 19.7

SG$ 3447.5 SG2 332.9 THA 27.79 EL1 929.6 EL2 43.6 ALF 13.11

LAUNCN DATE NOV 21 1964 FLIGHT TIME 246,00 ARRIVAL DATE JUL 25 1965

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 230.62 LAP -.11

RC 226.222 GL -12.2S

PLANETOCENTRIC CONIC

C3 9.140 VHL 3.023

LNCH AZMTH LNCH TIME

90.00 16 33 44

90.00 3 4 42

100.00 17 55 59

100.00 6 29 8

110.00 19 6 19

110.00 7 31 17

DIFFERENTIAL CC_RECTION6

TDE .3092 TRA -.5324

ROE .2187 RRA -.0958

FDEm2.2365 FRA .6713

6DE .$342 ORA .6394

DISTANCE 58_.069 EARTH TO HARS

LOL 58.72 VL 33.101 GAL -.17 AZL 81.11HCA 174.10 SMA 189.42 ECC .21995 INC 1.1067 V1 30.153

LOP 232.82 VP 21.220 GAP 1.92 AZp 88.90 TAL 339.06 TAp 173.16 RCA 147.76 APO 231.09 V2 23.84?

GP 15.70 ZAL 55.33 ZAp 136.32 ETS 161.36 zAE 162.94 ETE 96.93 ZAC 105.32 ETC 255.31CLP 138.70

DLA !.96 RAL 142.23 RAD 6567.3 VEL 11.423 pTH 1.98 VHp 4.036 DpA 10.76 RAp 197.59 ECC 1.1304

L-I TIME INJ LAT IHJ LONG ]NJ RT ASC INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2105.00 -16.77 34.66 352,60 113.16 17 8 49 1505.0 -13.49 27.52

4627.74 13.38 196.32 352.07 64.81 6 21 50 4027.7 9.88 189.39

1839.69 -17.56 14.78 352,23 114.59 18 26 39 1239.7 -14.10 ?.?O

4366.29 14.16 176.86 351.68 63.40 7 37 56 3768.3 10.48 170.00

!619.54 -19.67 356.96 351,11 118.53 19 33 19 1019.5 -15.71 330.08

4161.20 16.24 159.96 350,51 39.50 8 40 39 3561.2 12.07 153,34

NID-COAJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.1930 BAU .5517 5GT 2981.5 8GR 2043.8 $63 1563.5 ST 1036.7 SR 422.2 SS 1508.3

RC3 3.2962 FAU .30621 RRT .9318 RRF -.9992 RTF -.9298 CRT .9702 CR8 .9989 CST .9608

FC-29.0030 BSP 12259 SGIB 3614.8 R23 -.2561 R13 -.9659 LSA 1862.9 MSA 239.9 SSA 10.9

BC3 5.3335 FSP 5166 SG1 3551.0 862 521.3 THA 33.73 EL1 1115.4 EL2 96.1 ALF 21.73
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 21 1964

HELIOCENTRIC CONIC

RL 147.?8 LAL .00

RP 230,24 LAP -.|5

RC 228.159 GL -16,60

PLANETOCENTRIC CONIC

C3 9.597 VHL 3.098

LNCH AZNTH LNCN TIM(

90.00 17 8 45

gO.O0 4 g 40

100.00 18 28 10

tO0.OO 5 32 58

110.00 19 32 O

110.00 8 45 35

FLIGHT T1NE 248.00 ARRIVAL DATE JUL 27 1965

DISTANCE 565.872 EARTH TO MARS

LOt. 58,72 VL 33.087 GAL -.13 AZL 91,73 HCA 175.12 SMA 189.16 ECC .21884 ]NC 1.7259 vl 30.153

LOP 233.85 VP 21.242 GAP 1.57 AZP 88.28 TAL 359.26 TAp 174.38 RCA 147.76 Apo 230.55

GP 19.10 ZAL 85.06 ZAP 133,89 ET9 158.99 ZAE 159.31ETE 1DO.t5 ZAC 108.73 ETC 255.05

OLA -4.10 RAL 139.72 RAD 6587.3 VEL 11.445 PTH 1.99 VHP 4.036 DPA 14.04 RAP 198.65

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT

1928.41 -11.70 24.00 349.97 115.97 17 40 51 1326.4 -8.11

4825.34 18.73 208.34 351.12 68.38 5 30 5 4225.3 15.65

1670.2/ -12.49 4.75 349.58 117.38 18 $6 0 1070.2 -8.73

4536.77 19.57 188.23 350.76 66.94 6 48 53 3956.8 16.28

1470.37 -14.80 348.37 349.34 121.26 19 56 31 870.4 -10.36

4329.38 21.76 169.87 349.66 62.97 7 57 45 3729.4 17.96

V2 23.887

CLP 157.20

ECC 1.1579

INJ 2 LONG

17.16

201.04

357.99

180.98

341.84

162.80

DIFFERENTIAL CORRECTIONS

TOE .8237 TRA -.6087 TC3 3.7872 BAU .69§6

ROE .4173 RRA -.0851 RC3 3.8792 FAU .30390

FOE-3.1829 FRA .3001 FC-27.4147 BSP 12867

BOE .7304 BRA .6121 BC3 5.4214 FSP 5130

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2847.8 SGR 2527.2 SG3 1933.9 ST 1204.2 SR 779.9 SS 2061.A

RRT .9282 RRF -.9996 RTF -.9230 CRT .9712 CRS .9998 CST .9669

$GB 3807.5 R23 -.2231 R13 -.9744 LSA 2495.8 NSA 269.2 8SA 6.3

SG1 3737.6 SG2 725.9 THA 41.32 EL1 1424.0 EL2 156.2 ALF $2.48

LAUNCH DATE NOV 21 1964 FLIGHT TIM( 250.00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC C,C_IC

RL 147.76 LAL .00 L(_- 56.72 VL

RP 229.88 LAP -.18 LOP 234.87 VP

RC 230.076 GL -28.04 GP 24.01 ZAL

PLAN(TOCENTRIC CONIC

C3 10.792 VHL 3.285

LNCH AZMTH LNCN 1II4(

90.00 18 3 25

90.00 2 47 47

100.00 19 18 12

100.00 4 15 41

110.00 20 11 39

110.00 § 38 44

O|FFERENTIAL CORRECTIONS

TOE .8074 TRA -.5371 TC3 3.1983 BAU .7844

ROE .8047 RRA .0081 RC3 4.3963 FAU .29134

F0(-4.4342 FflA -.201_ FC-23.3704 BSP 14350

8DE 1.1399 BRA .5571 BC3 S.4366 FSP 4972

DISTANCE 569.687 EARTH TO MARS

33.072 GAL -.10 AZL 92.68 HCA 176.14 _MA 188.90 ECC .21780 INC 2.6754 vl 30.153

21.265 GAP 1.23 AZlP 87.33 TAt. 359.45 TAp 175.59 RCA 147.76 APO 230.09 V2 29.927

85.00 ZAP 130.69 ETS 155.89 ZN[ 154.16 ETE 102.06 ZAC 113.37 ETC 254.57 CLP 135.54

OLA -12.72 RAL 136.31 RAD 6567.4 VEL 11.497 PTH 2.00 VHp 4.110 DpA 18.72 RAp 200.31 ECC 1.1776

L-I TIM( |NJ LAT INJ tONG INJ RT ASC INJ AZ14TN INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

1871.09 -3.75 9.46 348.06 118.09 18 31 16 1071.1 .04 2.82

5127.72 25.06 228.23 351.74 76.36 4 13 14 4527.7 22.94 220.20

1429.83 -4.65 351.22 347.57 119.56 19 42 2 829.8 -.88 344.69

4844.21 26.05 207.09 351.45 74.80 S 36 25 4244.2 23.71 199.07

1262.44 -6.99 337.08 346.12 123.55 20 32 41 662.4 -2.53 330.83

4584.38 28.67 186.44 350.53 70.54 6 55 8 3984.4 25.75 178.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2716.6 SGR 3_.1[.5 SG3 1485.8 ST 1440.9 SR 1406.2 SS 27§1.2

RRT .9199 RflF -.9998 RTF -.9155 CRT .9775 CR9 .9999 CST .9752

SG8 4207.7 R23 -.1762 fl13 -.9842 LSA 3397.0 MSA 287.7 SSk 3.6

SGI 4125.1 SG2 829.8 THA 50.16 ELI 2002.0 EL2 213.6 ALF 44.28

LAUNCH OATE NOV 21 1964

HELIOCENTRIC CONIC

RL tAT.T6 LAL .00

RP 229.47 LAP -.21

RC 231.973 GL -41.29

PLANETOCENTRIC CONIC

C3 14.196 VHL S.768

LNCM AZNTH LNCH TIME

90.00 20 4 18

90.00 0 S 57

100.00 21 2 37

100.00 1 50 20

110.00 21 27 18

110.00 3 42 8

FLIGHT TIME 252.00 ARRIVAL DATE JUL 31 1965

LOt. 58.72 VL

LOP 235.90 vP

GP 31.49 ZAL

DISTANCE 573.511 EARTH TO MARS

33.059 GAL -.07 AZL 94.31HCA 177.17 SMA 188.67 ECC .21681 INC 4.3099 vl 30.153

21.290 GAP .89 AZP 85.69 TAL 359.62 TAp 176.79 RCA 147.76 APO 229.57 V2 23.968

85.36 ZAp 125.95 ET8 151.94 ZAE 146.44 ETE 103.05 ZAC 120.39 ETC 253.57 CLP 193.51

DLA -25.06 RAL 131.18 RAD 6567.6 VEL 11.644 pTH 2.04 VHP 4.363 DpA 25.80 RAp 203.07 ECC 1.2336

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH ]NJ TIN[ PO CST TIN |NJ 2 LAT INJ 2 LONG

1206.62 10.9g 343.28 350.25 116.26 20 24 25 606.6 14.43 336.30

5706.70 27.§§ 270.07 355.44 96.80 1 41 6 5106.7 28.21 261.46

1018.34 9.17 328.49 349.30 118.57 21 19 35 418.3 12.92 321.71

5372.21 29.$9 245.§4 355.67 94.43 3 19 52 4772.2 29.89 236.79

940.92 5.26 320.24 346.91 123.83 21 42 §9 340.9 9.66 313.92

5022.39 34.17 219.13 3§5.83 88.96 5 5 51 4422.4 33.69 209.92

DIFFERENTIAL CCRRECTION$

TOE 1.1418 TRA -.4851 TC3 2.3632 8AU .9755

ROE 1.6999 RRA .2313 RC3 4.§644 FAU .28441

FOE-8.0913 FRA -.9885 FC-18.1243 OSP 16022

9DE 2.0441 BRA .5374 BC3 5.1399 FSP 4120

LAUNCH DATE NOV 21 1984

HELIOCENTRIC C(_IIC

RL 147.78 LAb .OO

RP 229.09 LAp -.2§

RC 233.848 GL -59.85

PLANETOCENTRIC CONIC

C3 26.974 VHL S.194

LNCH AZNTH LNCH TIME

$7.$T 17 34 4

122.43 1 2 58

57.57 17 $4 4

122.43 1 2 59

$7.57 17 $4 4

122.43 1 2 58

DIFFERENTIAL CCRRECTION8

TDE 1.7308 TRA -.3631 TC3 1.0953 BAU 1.2773

RDE 3.8998 RRA .8489 RC3 3.3682 FAU .19330

FOE-6.8713 FRA-1.6627 FC3-5.8831 BSP 20999

BDE 4.2664 8RA .9214 BC3 3.5418 FSP 2902

NID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2616.5 SGR 4316.5 SG3 1327.8 ST 1753.4 9R 2583.6 SS 3499.7

RflT .9106 RRF -.9998 RTF -.9043 CRT .9829 CRS 1.0000 CST .9613

SG8 5047.6 R23 -.1240 R13 -.9922 LSA 4679.9 NSA 309.2 SSA 2.2

SGI 4959.1SG2 941.3 THA 59.91 ELI 3110.9 ELI 268.0 ALF 56.01

FLIGHT TIME 254.00 ARRIVAL DATE AUG 2 1965

DISTANCE 577.340 EARTH

LOt. 58.72 VL 33.046 GAL -.04 AZL 97.81 HCA 178.19 SMA 188.44 ECC .21588 INC

LOP 236.93 VP 21.316 GAP .$6 AZP 82.19 TAL 359.79 TAP 177.98 RCA 147.76 APO

r,,p 43.32 zA_ 66.44 ZAP 118.03 ETS 147.93 ZAE 134.31 ETE 104.27 ZAC 131.30 ETC

TO MARS

7.8102 vl 30.153

229.13 V2 24.009

251.12 CLP 130.23

OLA -42.01RAL 122.00 RAD 6568.1VEL 12.180 PTH 2.19 VHP 5.203 DpA 36.99 RAP 208.08 ECC 1.4439

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH INJ TIME PC) CST TIN INJ 2 LAT IHJ 2 LONG

1824.41 25.55 23.87 359.93 124.§5 18 21 8 1024.4 29.89 16.69

5594.19 25.S6 260.76 359.94 124.55 2 36 12 4994.2 29.90 253.58

1624.41 25.55 23.87 359.93 124.55 18 21 8 1024.4 29.89 16.69

5594.19 25.56 260.78 359.94 124.55 2 36 12 4994.2 29.90 293.$8

1624.41 25.55 23.87 359.93 124.55 18 21 8 1024.4 29.89 16.69

5594.19 25.56 260.76 359.94 124.55 2 36 12 4994.2 29.90 253.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2297.1 SGR 5689.9 863 9G7.g ST 1916.S SR 4319.? $8 3424.6

RRT .8856 RRF -.9997 RTF -.9747 CRT .9892 CRS 1.0000 CST .9839

SGB 6129.5 RZ3 -.0834 R|3 -.9964 LSA 5827.5 NSA 318.3 SSA 1.T

SG1 6046.6 SG2 998.7 THA 69.82 EL1 4716.2 EL2 300.3 ALF 66.29
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OAT( NOV 21 1964 FL[GHT TIM( 262.00

HELIOCENTRIC CONIC DISTANCE 592.893

RL 147.78 LAL .00 LOt. 58.72 VL 53.003 GAL .03 AZL 80.91HCA

RP 227.53 LAP -.38 LOP 241.09 VP 21.434 GAp -.70 AZP 99.08 TAL

RC 241.142 GL 64.70 GP -38.22 ZAL 86.39 ZAP 117.08 (78 202.04 ZAE

PLANETOCENTRIC CONIC

C3 $5.258 VML 5.767 OLA 89.74 RAL 198.35 RAD 6568.3 VEL 12.435 PTH

ARRIVAL DATE AUG 10 1965

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

20.02 11 17 9 4394.29 -44.09

20.02 7 9 10 4696.79 -24.96

23.16 9 19 51 4337.55 -33.98

156.84 19 46 17 2783.94 -33.97

23.16 9 19 31 4537.55 -33.98

156.84 19 48 17 2785.94 -33.97

O|FFERENTIAL CCRRECTIONS

TOE .8189 TRA -.4010 TC3 .5871 BAU 1.2809

ROE 1.8305 RRA 1.4473 RC3-2.7745 FAU .28491

FOE 4.5579 FRA 3.7345 FC3-7.4169 8SIP 17632

80( 1.7433 9RA 1.5018 8C3 2.8359 FSP 3873

LAUNCH OATS MOV 21 1964

EARTH TO MARS

182.40 SNA 187.68 ECC .21269 INC 9.0871 vl 30.155

.19 TAp 182.58 RCA 147.76 APO 227.60 V2 24.173

139.79 ETE 241.39 ZAC 51.99 ETC 252.17 CLP 125.41

2.25 VHp 4.384 DpA -35.58 RAp 167.98 ECC 1,5473

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOnG

233.46 121.60 24.81 12 30 23 3794.3 -51.23 228.53

241.37 68.81 19.42 8 27 27 4096.8 -32.47 238.84

234.63 93.96 24.68 10 35 28 3937.6 -41.17 250.62

84.89 93.94 24.68 20 32 43 2185.9 -41.17 80.88

234.63 93.96 24.68 10 35 28 3937.6 -41.17 230.62

64.89 93.94 24.68 20 32 43 2185.9 -41.17 80.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1469.2 8GR 5487.4 663 1247.7 ST 703.7 SR 2045.9 88 2105.8

RRT -.7384 RRF .9997 RTF -.7235 CRT .3895 CR8 -.9993 CST -.4244

SGB 5680.7 R23 *.0372 R13 .9983 LSA 2950.1MSA 641.9 SSA 1.8

861 5597.1 $G2 971.3 THA 101.54 EL1 2066.2 EL2 641.8 ALF 81.55

FLIGHT TIM( 264.00

HELIOCENTRIC CONIC DISTANCE 596.781

RL 147.76 LAL .00 LOL 38.72 VL 32.994 GAL .0§ AZL 63.12 HCA

RP 227.14 LAP -.41 LOP 242.13 VP 21.467 GAP -1.00 AZP 96.86 TAL

ARRIVAL DATE AUG 12 1965

EARTH TO MARS

183.44 SMA 167.52 ECC .21201 INC 6.6745 Vl 30.153

• 28 TAp 183.72 RCA 147.76 AlSO 227.27 V2 24.214

RC 242.914 GL 56.32 GP -29.72 ZAL 85.50 ZAP 119.57 ETS 197.33 ZA( 146.72 ETE 234.28 ZAC 60.26 ETC 253.84 CLP 124.63

PLAN(TOCENTRIC CONIC

C3 22.327 VHL 4.748 DLA 64.62 RAL 181.08 RAO 6867.9 VEL 11.996 PTH 2.14 VHp 3.819 DpA -28.28 RAp 173.15 ECC 1.3707

LNCH AZNTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

29.13 8 24 17 4421.77 -38.17 224.29 68.21 33.03 9 37 39 3821.8 -44.72 218.38

150.87 18 24 3 2706.26 -38.16 81.07 69.19 33.03 19 9 13 2108.3 -44.71 75.38

29.13 8 24 17 4421.77 -38.17 224.29 69.21 33.03 9 37 59 5821.8 -44.72 218.58

150.87 18 24 5 2708.26 -38.16 81.07 69.19 35.03 19 9 13 2108.3 -44.71 75.36

29.13 8 24 17 4421.77 -38.17 224.29 69.21 33.03 9 37 59 3821.8 -44.72 218.58

150.87 18 24 5 2708.26 -38.16 81.07 69.19 33.03 19 9 13 2108.3 -44.71 75.36

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2414 TRA -.4829 TC3 .7877 BAU .9535 SGT 1677,0 8GR 4591.6 SG3 1741.1 ST 501.3 SR 2273.8 SS 3329.0

ROE 1.7428 RRA 1.0135 RC3-3.0686 FAU .35633 RRT -.7522 RRF .9998 RTF -.7409 CRT .229$ CRS -.9999 CST -.2448

FOE 7.7823 FRA 4.3313 FC-13.6943 BSP 16059 ST_ 4854.9 R23 -.0742 R13 .9971 LSA 4033.1 MSA 487.3 SSA 2.1

BOE 1.7594 BRA 1.1240 BC5 3.1862 FSP 5782 SG1 4749.8 SGZ 1004.5 THA 105.18 ELI 2276.9 EL2 487.3 ALF 86.96

LAUNCH OATE NOV 21 1964

HELIOCENTRIC CONIC

RL 147.76 LAL .00 LO_

RP 226.73 LAP" -.44 LOP 243.19 VP 21.500 GAP -1.30 AZP 95.67 TAL .36 TAp 184.85 RCA 147.76 APO 226.97 V2 24.256

RC 244.668 GL 50.47 GP -24.19 ZAL 84.86 ZAP 120.03 ETS 193.58 ZAE 150.23 ETE 226.34 ZAC 65.55 ETC 254.61CLP 123.28

PLANETOCENTR1C CONIC

C3 17.973 VHL 4.239 OLA 80.23 RAL 172.64 RAO 656?.7 VEL 11.803 PTH 2.09 VHP 3.546 DpA -23.26 RAp 173.73 ECC 1.2938

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

34.31 8 3 3 4348.69 -39.28 215.50 54.79 39.67 9 15 32 3746.7 -43.20 208.64

145.69 17 37 56 2673.75 -39.27 78.36 54.77 39.86 16 22 32 2075.8 -45.19 71.30

34.31 8 3 3 4346.69 -39.28 215.50 54.79 39.87 9 15 32 3746.7 -45.20 208.64

145.69 17 37 56 2675.75 -39.27 78.36 54.77 39.86 18 22 32 2075.8 -45.19 71.50

34.31 8 3 5 4346.69 -39.28 215.50 54.79 39.87 9 15 32 3746.7 -45.20 208.64

145.69 17 37 56 2675.75 -39.27 76.36 54.77 39.86 18 22 32 2075.8 -45.19 71.50

FLIGHT TIRE 266.00 ARRIVAL DATE AUG 14 1965

O|6TANC( 600.664 EARTH TO MARS

58.72 VL 32.985 GAL .06 AZL 84.31HCA 184.49 SMA 187.37 ECC .21137 IHC 5.6884 vl 30.153

OIFFERENTIAL CORRECTIONS

TOE .1660 TRA -.4466 TC3 .8927 BAU .7839

ROE 1.4153 RRA .7268 RC3-3.1378 FAU .40742

FOE 6.7238 FRA 4.3023 FC-19.6252 8SP 13645

80E 1.4250 8RA .8531BC3 3.2623 FSP 6840

LAUNCH DATE NOV 21 1964

HELIOCENTRIC C(_410

RL 147.76 LAL .00 LOL. 58.72 VL 32.977 GAL

RP 226.38 LAp -.48 LOP 244.24 VP 21.535 GAP

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1450.2 8GR 3828.3 SG3 2032.2 ST 429.0 SR 2004.4 SS 3772.8

RRT -.7192 RRF .9997 RTF -.7096 CRT .2450 CRS -.9999 CST -.2358

SG8 4093.7 R23 -.0842 R13 .9963 LSA 4273.6 MSA 415.3 SSA 2.6

SG1 3977.2 SG2 969.9 THA 106.23 ELI 2007.3 EL2 415.S ALF 86.86

FLIGHT TIME 268.00 ARRIVAL DATE AUG 16 1965

DISTANCE 604.601

.07 AZL 85.05 HCA 185.54 SMA 187.22 ECC .21078 INC 4.9486

-1.59 AZP 94.93 TAL .42 TAp 185.96 RCA 147.76 APO 228.69
RC 246.398 GL 46.18 GP -20.39 ZAL 84.39 ZAP 119.51 (TS

PLANETOCENTflIC CONIC

C3 15.551 VHL 3.943 DLA 56.80 RAL 167.76 RAD 6567.6 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

38.46 7 54 27 4292.63 -39.22

141.54 17 7 39 2663.37 -39.21

38.46 7 54 27 4292.63 -39.22

141.54 17 T 39 2663.37 -39.21

38.46 7 54 27 4292.63 -39.22

141.54 17 7 39 2663.37 -39.21

DIFFERENTIAL CORRECTIONS

70E .1829 TRA -.4438 TC3 .8429 BAu .6609

ROE 1.1314 RRA .3761 RC3-3.0650 FAu .44285

FOE 8.8393 FRA 4.3227 FC-24.6539 8SP 11765

80E 1.1461BRA .7272 803 3.1786 FSP 7555

190.72 ZAE 151.69 ETE 218.78 ZAC 69.12 ETC 255.03

EARTH TO MARS

Vl 30.153

V2 24.297

CLP 121.71

MID-COURSE EXECUTION ACCURACY

SGT 1378.1 8_ 3298.9 SG3 2244.1

RRT -.6533 RRF .9996 RTF -.6431

360 3575.2 R23 -.1006 R13 .9946

SG1 3431.6 882 1003.0 THA 106.74

11.702 PTH 2.06 VHP 3.383 DpA -19.66 RAp 177.10 ECC 1.2559

|flJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT ZNJ 2 LONG

208.60 45.50 44.97 9 5 59 3692.6 -44.62 201.07

76.71 45.48 44.96 17 52 2 2063.4 -44.61 69.19

208.60 45.50 44.97 9 5 59 3692.6 -44.62 201.07

76.71 45.46 44.96 17 32 2 2063.4 -44.61 69.19

208.60 45.50 44.97 9 5 59 3682.6 -44.82 201.07

76.71 45.48 44.96 17 52 2 2063.4 -44.61 69.19

ORBIT DETERMINATION ACCURACY

ST 442.3 8R 1706.2 88 3889.9

CRT .3618 CRS -.9999 CST -.3712

LSA 4251.6 MSA 411.2 SSA 3.2

ELI 1716.1 EL2 410.7 ALF 84.32
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

I. AUHCH DATE NOV 21 1964

HELIOCENTRIC COlq I C

RL 147.76 LAL .00

RP 225.97 LAP -.51

RE 248.110 GL 42.92

PLANE TOCENTR l C CONIC

C3 14.075 VHL 3.752

LNCH AZMTH LNCH TIME

41.79 7 51 8

138.21 16 45 46

41.79 7 51 g

138.21 16 4§ 48

41.79 7 51 9

138.21 16 45 48

FLIGHT TIME 270.00 ARR[VAL OATE AUG 18 1965

01STANCE 608.528 EARTH TO MARS

LOt. 58.72 VL 32.969 GAL .08 AZL 85.56 HCA 186.60 SHA 187.09 ECC .21023 1NC 4.4441 vl 30.153

LOP 245.30 VP 21.570 GAP -1.87 AZP g4.42 TAL .46 TAp 187.06 RCA 147.76 kPO 226.43 V2 24,339

GP -17.66 ZAL 84.04 ZAP 118.48 ETS 188.56 ZAE 151.91ETE 212.17 ZAC 71.85 ETC 255.30 CLP 120.02

OLA 54.08 RAL 164.61RAD 6567.6 VEL 11.639 pTH 2.04 VHp 3.270 DpA -16.94 RAp 177.81ECC 1.2316

L-I TIME INJ LA_ INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ Z LONG

4250.98 -58.74 203.19 39.09 48.77 9 Z 0 3651.0 -43.72 195.28

2860.35 -38.72 75.80 39.08 46.76 17 30 7 2060.5 -43.71 67.90

4250.98 -38.74 203.19 39.09 48.77 9 2 0 3651.0 -43.72 195.28

2860.95 -38.72 75.80 39.08 48.76 17 30 7 2080.5 -43.71 67.90

4250.96 -38.74 203.19 39.09 48.77 9 2 0 3651.0 -43.72 195.28

2660.35 -38.72 75.90 39.08 48.76 17 30 7 2060.5 -43.71 67.90

DIFFERENTIAL C_RECTIONS

TOE .2057 TRA -.4178 TC$ .7327 8AU .5702

ROE .9478 RRA .4756 RC3-2.9403 FAU .47001

FOE 8.8980 FRA 4.3003 FC-28.9096 BSP 10219

BOE .9696 BRA .8331 BC3 3.0302 FSP 8100

LAUNCH DATE NOV 21 1964

HELIOCENTRIC C_NIC

HID-CoURSE EXECUTION ACCURACY

8GT 1258.6 $GR 2914.5 SG3 2413.8

RRT -.5738 RRF .9995 RTF -.5640

SGB 3174.7 R23 -.1039 R13 .9941

SG1 3014.2 SG2 996.7 THA 105.68

FLIGHT TIME 272.00

oRBIT DETERMINATION ACCURACY

ST 453.3 SR 1495.5 SS 3958.9

CRT .4905 CRS-I.0000 CST -.4980

LSA 4238.0 MSA 393.0 SSA 3.9

EL1 1513.1 EL2 390.5 ALF 80.94

ARRIVAL DATE AUG 20 1965

DISTANCE 612.465 EARTH TO MARS

RL 147.78 LAL .00

RP 225.58 LAp -.54

RC 249.603 GL 40.38

PLANETOCENTRIC CONIC

C$ 13.090 VHL 3.818

LNCH AZMTH LNCH TIME

44.50 7 50 27

135.50 16 28 59

44.50 7 50 27

135.50 16 28 59

44.50 7 50 27

135.50 16 28 59

DIFFERENTIAL CCI_RECTIONS

TDE .2495 TRA -.5940 TC3 .5§91 8AU .5005

ROE .8068 RRA .4075 RC3-2.8044 FAU .49323

FOE 8.8174 FRA 4.2884 FC-32.6197 83P 9325

BOE .8465 BRA .5667 BC3 2.8598 FSP 8765

LOL 58.72 VL 32.962 GAL .08 AZL 85.92 HCA 187.66 SMA 186.97 ECC .20972 INC 4.0773 vl 30.153

LOP 246.36 VP 21.607 GAP -2.13 AZP 94.04 TAL .49 TAp 188.15 RCA 147.76 APO 226.18 VZ 24.381

G,P -15.60 ZAL 83.78 ZAP 117.14 ET$ 186.87 ZAE 151.35 ETE 206.61 ZAC 73.50 ETC 255.48 CLP 118.27

OLA 51.90 RAL 162.41RAO 6567.5 VEL 11.596 PTH 2.03 VHp 3.184 DpA -14.80 RAp 178.12 ECC 1.2154

L-I TIME INJ LAT INJ LONG INJ RT A$C INd AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4217.34 -38.12 198.88 34.46 51.65 9 0 44 3617.3 -42.79 190.74

2662.57 -38.11 75.37 34.45 51.64 17 13 22 2062.6 -42.78 67.24

4217.34 -38.12 198.88 54.46 51.65 9 0 44 3617.3 -42.79 190.74

2662.57 -38.11 75.37 34.45 51.64 17 13 22 2062.6 -42.78 67.24

4217.34 -38,12 198.88 34.46 51.65 9 0 44 3617.3 -42.79 190.74

2662.57 -38.11 75.37 34.45 51.64 17 13 22 2062.6 -42.78 67.24

MID-COURSE EXECUTION ACCURACY oRBIT OETERMINATION ACCURACY

SGT 1158.7 SGR 2617.6 SG3 2553.2 ST 498.3 SR 1320.1 SS 3952.2

RRT -.4524 RRF .9992 RTF -.4428 CRT .6238 CRS-I.O000 CST -.6295

S_ 2862.8 R23 -.0986 R13 .9944 LSA 4178.8 MSA 386.4 SSA 4.7

$GI 2678.6 SG2 1009.8 THA 103.24 ELI 1359.4 EL2 378.3 ALF 75.62

LAUNCN DATE I_ 21 19E4 FLIGHT TIME 274.00 ARRIVAL OATE AUG ZZ 1985

HELIOCENTRIC CONIC DISTANCE 616.414 EARTH TO MARS

RL 147.76 LAL .00 LOL 56.72 VL 32.958 GAL .09 AZL 86.20 HCA 188.73 SMA 186.86 ECC .20924 INC 3.7985 vl 30.153

RP 225.19 LAP -.58 LOP 247.43 VP 21.644 GAP -2.42 AZp 93.75 TAL .50 TAp 199.23 RCA 147.76 Apo Z25.96 V2 24.423

RE 251.477 GL 38.34 GP -14.00 ZAL 83.59 ZAp 115.62 ETS 185.53 ZAE 150.29 ETE 202.06 ZAC 74.90 ETC 255.62 CLP 118.46

PLAMETOCEMTRIC CONIC

C3 12.390 VHL 3.520 OLA 50.15 RAL 160.82 RAD 8567.5 VEL 11.566 pTH 2.02 VHp 3.115 DpA -13.04 RAp 178.17 ECC 1.2039

LNCH AZMTH LMCH TIME L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

46.74 7 51 8 4189.28 -37.49 195.35 30.98 53.90 9 0 56 5589.3 -41.90 187.08

183.26 16 15 37 2667.05 -37.48 75.23 30.97 53.89 17 0 4 2067.0 -41.89 66.96

46.74 7 51 8 4189.28 -37.49 195.35 30.96 53.90 9 0 56 3589.3 -41.90 187.08

133.26 16 15 37 2667.05 -37.48 75.23 30.97 55.89 17 0 4 2067.0 -41.89 66.96

46.74 7 51 6 4189.28 -37.49 195.35 50.98 53.90 9 0 56 3589.3 -41.90 187.08

133.26 16 15 57 2667.05 -37.48 75.23 30.97 53.89 17 0 4 2067.0 -41.69 66.96

DIFFERENTIAL CC]RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3026 TRA -.$601TC3 .3182 BAU .4443 SGT 1062.4 8GR 2373.0 SG3 2684.3 ST 563.8 SR 1178.O SS 3907.1

ROE .7038 RRA .3529 RC3-2.6635 FAU .51276 RRT -.2678 RRF .9989 RTF -.2591 CRT .7379 CRS-I.0000 CST -.7423

FOE 8.6835 FRA 4.2220 FC-35.8291 8SP 8138 SGB 2800.0 R23 -.0707 R13 .9964 LSA 4102.4 NSA 376.1SSA 5.5

808 .7660 BRA .5042 BC3 2.6825 FSP 9030 SG1 2393.8 $62 1014.7 THA 98.35 EL1 1256.3 ELZ 356.8 ALF 68.75

LAUNCH DATE NOV 21 1964

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 224.80 LAp -.61

RC 2S3.132 GL 36.67

PLAN[TOCENTflIC C_IC

C3 11.886 VHL 3.445

LNCH AZMTH LNCH TIME

48.63 7 52 32

131.37 16 4 38

48.63 7 52 32

131.37 16 4 38

48.63 7 52 52

131.37 16 4 58

OIFFER(NTIAL C(:RRECTIONS

TOE .3561 111A -.3343

ROE .8246 RRA .3160

FOE 8.5543 FRA 4.2181

80E .7190 BRA .4800

FLIGHT TIHE 276.00

DISTANCE 620.372

LOL 58.72 VL 32.950 GAL .09 AZL 86.42 HCA

LOP 248.50 VP 21.682 GAP -2.69 AZP 93.53 TAb

GP -12.71 ZAL 63.45 ZAp 113.97 ET3 194.45 ZAE

OLA 48.65 RAL 159.62 RAD 6567.5 VEL 11.544 PTH

L-I TIME INJ LAT

4165.28 -36.89

2672.79 -36.88

4165.28 -36.89

2672.79 -36.88

4165.28 -36.89

2672,79 -36.88

ARRIVAL DATE AUG 24 1965

EARTH TO MARS

189.80 SHA 186.76 ECC .20881 INC 3.5793 vl 30.153

_50 TAp 190.30 RCA 147.76 APO 225.75 V2 24.465

148.90 ETE 198.35 ZAC 75.98 ETC 255.73 CLP 114.61

2.01 VHp 3.058 DpA -11.56 RAP 178.03 ECC 1.1953

TC3 .O464 BAU .4019

RC3-2.3330 FAU .53092

FC-38.7353 BSP 7433

BC3 2.5334 FSP 9446

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

192.41 28.30 55.69 9 1 58

75.28 28.29 55.68 16 49 11

192.41 28.30 55.69 9 1 58

75.28 28.29 55.68 16 49 11

192.41 28.30 55.69 9 1 58

75.28 28.29 55.68 16 49 11

MID-COURSE EXECUTION ACCURACY

SGT 1029.7 9GR 2181.2 $63 2769.4

RRT -.0490 RRF .9984 RTF -.0413

SGB 2412.0 R23 -.0216 R13 .9982

SG1 2181.9 SG2 1028.1 THA 91.70

PO CST TIM INJ 2 LAT INJ 2 LONG

3565.3 -41.08 184.O5

2072.8 -41.08 66.92

3565.3 -41.08 184.O5

2072.8 -41.O8 66.92

3565.3 -41.08 184.05

Z072.8 -41.08 66.92

oROIT DETERMINATION ACCURACY

ST 643.9 SR 1067.2 SS 3858.2

CRT .8077 CRS-I.0000 CST -.8107

LSA 4037.2 NSA 374.0 SSA 6.4

EL1 1199.8 EL2 337.7 ALF 61.56
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1. 1964)

LAt.q4CM DATE NO¥ 21 1964

MEL|OCEMTRIC CONIC

RL 147.76 LAL .00

RP 224.41 LAp -.64

RC 254.766 GL 35.28

PLAMETOCENTRIC CONIC

CS 11.460 VHL 3.$8§

LMCM AZNTH LNCH TIME

50.25 ? 54 28

129.75 15 SS 27

50.25 7 54 26

129.75 15 55 27

50.25 T 54 28

129.75 15 55 27

FLIGHT T|NE 278.00 ARRIVAL DATE AUG 26 1965

OISTANCE 624.340

LOL 58.72 VL 32.945 GAL .08 AZL 86.60 HCA

L()P 249.56 VP 21.721 GAp -2.95 AZP 93.34 TAL

GP -11.66 ZAL 83.37 ZAp 112.23 ET9 163.55 ZAE

EARTH TO MARS

190.88 SMA 186.66 ECC .20841 INC 3.4025 vl 30.153

.48 TAp 191.35 RCA 147,76 Apo 225.56 V2 24.506

147.27 ETE 195.33 ZAC 76.83 ETC 255.82 CLP 112.72

OLA 47.40 RAL 158.71 RAO 6567.4 VEL 11.526 PTH 2.01 VHp

L-I TiME INJ LAT INJ LONG INJ RT ASC INJ AZMTH lNJ TIME

4144.31 -36.33 189.90 26.18 57.16 9 3 32

2679.20 -36.32 75.44 29,18 57.14 16 40 6

4144.31 -36.39 189.90 26.18 57.16 9 3 32

2679.20 -36.32 75.44 26,18 57.14 16 40 6

4144.31 -$6.33 189.90 26.18 57.16 9 3 32

2679.20 -36.32 75.44 26.18 57.14 16 40 6

DIFFEREMTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .4087 TRA -.3038 TC3 -.2490 8AU .3722 SGT 1040.8 SGR 2026.3 SG3 2870.5

RD( .5649 RRA .2867 RCS-2.4170 FAU .54882 RRT .1641RRF .9978 RTF .1897

FOE 8.4576 FRA 4.2111 FC-41.4617 BSP 6860 SG8 2276.0 R23 .0§67 R13 .9962

BOE .6972 BRA .4177 8C3 2.4294 FSP 9714 SGI 2038.4 SG2 1016.9 THA 82.80

LAUNCH GATE NOV 21 1964 FLIGHT TIM( 280.00

HELIOCENTRIC CONIC DISTANCE 628.318

RL 147.76 LAL .00 LOt. 38.72 VL 32.940 GAL .08 AZL 66.74 HCA 191.95 SMA

RP 224.02 LAp -.67 L(_P 290.65 VP 21.761 GAP -3.21 AZP 93.19 TAL .45 TAp

RC 256.380 GL 34.11GP -10.78 ZAL 83.33 ZAP 110.42 (TS 182.81ZAE 145.49 ET(

PLAN(TOCEMTRIC CONIC

C3 11.13§ VHL 3.337 OLA 46.33 RAL 158.01RAO 6567.4 VEL 11.512 PTH 2.01VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

51.66 7 56 41 4129.72 -35.81

128.34 15 47 38 2685.89 -35.60

51.66 7 36 41 4125.72 -35.81

128.34 15 47 38 2685.89 -35.80

51.66 7 56 41 4125.72 -3§.81

128.34 15 47 36 2683.89 035.80

DIFFERENTIAL C_I|RECTIONS

TOE .4604 TRA -.2784 TC3 -.6042 BAU .3534

ROE .5173 RRA .2649 RC3-2.2961 FAU .56285

FOE 8.3586 FRA 4.2329 FC-43.7624 BSP 6576

80( .6925 ERA .3843 8C3 2.3743 FSP 1_185

3.009 DpA -10.27 RAp 177.75 ECC 1.1886

PO C$T TIM INJ 2 LAT INJ 2 LONG

3544.3 -40.35 181.49

2079.2 -40.34 67.03

3544.3 -40.35 181.49

2079.2 -40.34 67.03

3544.3 -40.33 181.49

2079.2 -40.34 67.03

ORBIT DETERNINATION ACCURACy

ST 728.3 SR 981.2 SS 3817.6

CRT .8572 CRS-1.0000 CST -.8590

LSA 3991.5 MSA 368.4 SSA 7,

ELI 1181.6 EL2 311.5 ALF 34.72

ARRIVAL DATE AUG 28 1965

EARTH TO MARS

186.58 ECC .20804 INC 3.2563 vt 30.153

192.40 RCA 147.76 APO 225.39 V2 24.548

192.85 ZAC 77.30 ETC 263.91CLP 110.81

2.967 DpA -9.12 RAp 177.37 ECC 1.1832

IMJ LONG INJ RT ASC INJ AZ14TH INJ TIME P@ CST TIM INJ 2 LAT INJ 2 LONG

167.72 24.49 58.38 9 5 27 3525.7 -39.69 179.28

75.67 24.48 58.36 16 32 24 2085.9 -39.68 67.23

187.72 24.49 58.38 9 5 ?-7 3525.7 -39.69 179.26

75.67 24.48 58.36 16 32 24 2085.9 -39.68 67.23

187.72 24.49 58.38 9 5 27 3525.7 -39.69 179.28

75.67 24.48 58.36 16 32 24 2085.9 -39.68 67.23

MID-COURSE EXECUTION ACCURACy OR61T DETERMINATION ACCURACY

SGT 1125.6 SGR 1889.7 SG3 2955.0 ST 817.5 SR 911.0 88 3774.3

RRT .4062 RRF .9970 RTF .4114 CRT .8884 CRS-I.0000 CST -.8892

SG8 2199.9 R23 .1582 RI3 .9844 LSA 3950.7 MSA 367.7 SSA 8.2

SGI 1964.4 SG2 989.4 THA 71.56 ELI 1189.8 EL2 287.3 ALF 48.48

LAUNCH DATE NOV 21 1964 FLIGHT TIME 282.00 ARRIVAL DATE AUG 30 1965

HELIOCENTRIC CONIC DISTANCE 632.305

RL 147.76 LAL .00 LOt. 58.72 VL 32.935 GAL .07 AZL 86.67 HCA

RP 225.63 LAP -.71 LOP 251,74 VP 21,801 GAP -3.46 AZP 95.05 TAL

RC 257.974 GL 33.11GP -10.05 ZAL 83.33 ZAP 108.56 ET9 182.17 ZAE

PLANETOCENTRIC C(_qIC

C3 10,869 VHL 3.297 DLA 45.40 RAL 157.48 RAD 6567.4 VEL 11.500 PTH

LNCH AZMTH LNCH ]iME L-I TIME INJ LAT

52.91 7 59 8 4109.01 -35.34

127.09 15 40 55 2692.67 -35.33

52.91 7 59 8 4109.01 -35.34

127.09 15 40 55 2692.67 -35.33

32.91 7 59 8 4109.01 -35.34

127.09 13 40 55 2692,67 -35.33

OIFFERENTI kk CORRECTIONS

TDE .5178 TRA -.2442 TC3 -.9554 BAU .3482

RDE .4766 RRA .2443 RC3-2.1974 FAU .57883

FOE 8.2233 FflA 4.2035 FC-46.1063 BSP 6431

80E .7067 BRA .3454 8C3 2.3962 FSP 10405

LAUNCH DATE NOV 21 1964

EARTH TO MARS

186.50 ECC .20770 INC 3.1337 vl 30.153

193.43 RCA 147.76 APO 225.23 v2 24.590

190.82 ZAC 78.05 ETC 256.00 CLP 108.86

195.04 SMA

.40 TAp

143.59 ETE

2.00 VHp 2.931DpA -8.08 RAp 176.92 ECC 1.1789

INJ LONG INJ RT ASC |NJ AZMTH ZNJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

"185.81 23.12 59.41 9 7 37 3509.0 -39.09 177.35

75.96 23.11 59.40 16 25 48 2092.7 -39.08 67.50

185.81 23.12 59.41 9 7 37 3509.0 -39.09 177.35

75.96 23.11 59.40 16 25 48 2092.7 -39.08 67.50

185.81 23.12 59.41 9 7 37 3509.0 -39.09 177.35

75.96 25.11 59.40 16 25 48 2092.7 -39.08 67.50

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1253.8 $GR 1775.0 SG5 3038.4 ST 918.1SR 849.0 SS 3712.1

RRT .5809 RRF .9960 RTF .5834 CRT .9150 CRS -.9999 CST -.9149

SG8 2175.2 R23 .2468 R13 .9650 LSA 3900.3 MSA 361.9 SSA 9.2

SGI 1968.8 SGZ 920.1 THA 60.71 EL1 1223.8 EL2 257.0 ALF 42.55

HELIOCENTRIC CONIC

RL 147.76 LAL .00 LOt. 58.72 VL 32.931 GAL

RP 223.24 LAp -.74 LOP 252.82 VP 21.842 GAP -3.71 AZP

RC 259.547 GL 32.24 GP -9.38 ZAL 83.37 ZAP 106.66 ETS

PLAN(TOCENTRIC CONIC

CS 10.646 VHL 3.263 DLA 44.57 RAL 157.08 RAD 6567.4 VEL

LNCH AZMTH LNCH TIME L-I TIME ZNJ LAT

54.02 8 1 45 4093.77 -34.90

125.98 15 35 5 2699.47 -34.89

54.02 8 1 45 4096.77 -34.90

125.98 15 35 5 2699.47 -34.89

54.02 8 1 45 4093.77 -34.90

125.98 15 33 5 2699.47 -34.89

DIFFER(MTIAL CORRECTI(X¢S

TOE .5706 TRA -.2133 TC3-1.3882 8AU .3559

ROE .4452 RRA .2292 RC3-2.0795 FAU .58751

FOE 8.1281 FRA 4.2177 FC-47.7766 BSP 6542

BDE .7237 BRA .3131BC3 2.5003 F SP 10507

FLIGHT TIM( 284.00 ARRIVAL DATE 8EP 1 1966

DISTANCE 636.302 EARTH TO MARS

.06 AZL 86.97 HCA 194.12 SI4A 186.43 ECC .20740 INC 3.0293 vl 30.153

92,94 TAL .34 TAp 194.46 RCA 147.76 APO 225.09 V2 24.632

161.62 ZA( 141.60 ETE 189.12 ZAC 78.49 ETC 256.08 CLP 106.90

11.491 PTH 2.00 VHP 2.900 DpA -7.12 RAp 176.40 ECC 1.1752

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

184.10 22.00 60.30 9 9 59 3493.8 -38.55 175,62

76.27 21.99 60.29 16 20 5 2099.5 -38.54 67.80

184.10 22.00 60.30 9 9 59 3493.8 -38.55 175.62

76.27 21.99 60.29 16 20 5 2099.5 -38.54 67.80

184.!0 22.00 60.30 9 9 59 3493.8 -38.55 175.62

76.27 21.99 60.29 16 20 5 2099.5 -38.54 67.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1449.5 SGR 1664.9 SG3 3095.7 ST 1014.6 9R 800.9 SS 3668.7

RRT 47109 RRF .9947 RTF .7139 CRT .9323 CRS -.9999 CST -.9313

SGB 2207.4 R23 .3059 R13 .9466 LSA 3873.2 MSA 358.1 SSA 10.1

SG1 2045.6 SG2 829.7 THA 50.53 EL1 1271.8 EL2 231.2 ALF 37.82
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JPLTIM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE NOV 21 1964 FLIGHT TIME 286.00 ARRIVAL DATE SEP 3 1965

HELIOCENTRIC CONIC

RL 147.76 LAL .00 LOt. 58.72 VL

RP 222.65 LAP -.77 LOP 253.91 VP

RC 261.100 GL $1.48 GP -8.81 ZAL

PLANETOC.ENTRIC CO#,ilC

C3 10.437 VHL 3.234

LNCH AZMTH LNCH TIME

55.03 8 4 31

124.97 15 S0 0

55.03 8 4 31

124.97 15 30 0

55.03 8 4 31

124.97 13 30 0

OIFFERENTEAL C_RECTIONS

TO( .6324 TRA -.1823 TC3-1.8122 BAU .3751

ROE .4152 RRA .2180 RC3-1.9784 FAU .59730

FOE 7.9513 ntA 4.2627 FC-49.4496 9SP 8920

ODE .7865 BRA .2842 BC3 2.6829 FSP 10800

DISTANCE 640.308 EARTH TO MARS

32.927 GAL .04 AZL 87.06 HCA lg5.21 SMk 186.36 ECC .20713 INC 2.9394 vl 30.153

21.884 GAP -3.95 AZP 92.84 TAL .26 TAp 195.47 RCA 147.76 Apo 224.96 v2 24.674

83.44 ZAp 104.73 ETS 181.15 ZAE 139.55 ETE 187.70 ZAC 78.85 ETC 256,16 CLP 104.91

DLA 48.83 RAL 136.78 RAD 6367.4 VEL 11.482 pTH 2,00 VHp 2.874 OpA -6.24 RAp 175.83 ECC 1.1721

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4079.78 -34.50 182.55 21.08 61.08 9 12 31 3479.8 -38.03 174.07

2708.20 -34.49 75.50 21.08 61.07 16 15 6 2106.2 -39.04 68.13

4079.78 -34.50 182.55 21.08 61.08 9 12 31 3479.8 -38.05 174.07

2706.20 -34.49 76.60 21.08 61.07 16 15 6 2106.2 -38.04 68.13

4079.78 J34.SO 182.55 21.08 61.08 9 12 31 3479.8 -38.05 174.07

2706.20 -34.49 76.60 21.08 61.07 16 15 6 2106.2 -38.04 68.13

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1682.1 SGR 1570.0 SG3 3152.0 ST 1129.1SR 754.0 SS 3592.3

RRT .7992 RRF .9932 RTF .7917 CRT .9446 CRS -.9999 CST -.9427

S_ 2301.0 R23 .3356 RI3 .9349 LSA 3823.3 NgA 361.3 SSA 11.1

SG1 2177.0 6G2 745.0 THA 42.30 ELI 1341.6 EL2 208.3 ALF 33.14

LAUNCH OATE NOV 21 1964 FLIGHT TIME 288.00 ARRIVAL DATE SEP 5 1965

HELIOCENTRIC CCNIC

RL 147.76 LAL .00

RP 222.47 LAP -.90

RC 262.833 GL 30.81

PLAN_TOCENTRIC CONIC

C3 10.294 VHL 3.208

LNCH AZMTH LI_H TIN(

35.96 8 T 26

124.04 15 25 30

55.96 8 7 26

124.04 13 28 30

53.96 8 7 26

124.04 13 23 30

DIFF(fl(NTIAL CORRECTIONS

TOE .6868 TRA -.1383 TC3-2.2127 9AU .4017

ROE .3933 RRA .2018 RC3-1.9030 FAU .61144

FOE 7.8493 FRA 4.1500 FC-51.4205 8SP 7611

8OE .7910 9RA ,2446 9C3 2.9185 FSP 10661

DISTANCE 644.323 EARTH TO MARS

LOL 58.72 VL 32.924 GAL .OS AZL 87.14 HCA 196.30 SMA 186.31ECC .20689 INC 2.861i vl 30.133

LOP 255.01 VP 21.926 GAP -4.19 AZP 92.75 TAL .17 TAp 196.47 RCA 147.76 APO 224.85 g2 24.716

GP -8.$0 ZAL 83.55 ZAP 102.76 ETS 160.73 ZA[ 137.44 ETE 186.51 ZAC 79.15 ETC 256.24 CLP 102.92

OLA 43.16 RAL 156.59 RAD 6567.4 VEL 11.475 PTH 1.99 VHp 2.852 DpA -5.41 RAp 175.23 ECC 1.1694

L-I TIME INJ LAX INJ LONG INJ RT ASC 1NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4086.70 -34.12 181.13 20.34 61.78 g 15 13 3466.7 -37.58 172.64

2712.96 -34.11 76.96 20.33 61.76 16 10 43 2113.0 -37.57 68.48

4066.70 -34.12 181.13 20.34 61.78 9 15 13 3466.7 -37.58 172.64

2712.96 -34.11 76.96 20.33 61.76 16 10 43 2113.0 -37.57 68.40

4066.70 -34.12 181.13 20.34 61.78 9 15 13 3466.7 -37.38 172.64

2712.96 -34.11 76.96 20.33 61.76 16 10 43 2113.0 -37.37 68.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1906.0 SGR 1492.8 SG3 3219.4 ST 1230.5 SR 716.7 SS 3543,5

RRT .8532 RRF .9916 RTF .8532 CRT .9580 CRS -.9998 CST -.9558

SG.B 2421.0 R23 .3244 R13 .9371 LSA 3803.8 MSA 343.5 SSA 12.1

SG1 2338.1 SG2 635.3 THA 36.93 ELI 1413.7 EL2 179.3 ALF 29.73

LAUNCH DATE NOV 21 I964 FLIGHT TIME 290.00 ARRIVAL DATE SEP T i965

HELIOCENTRIC CONIC

RL 147.76 LAL .00 LOL 58.72 VL

RP 222.08 LAP -.83 LOP 256.10 VP

RC 264.143 GL 30.22 GP -7.83 ZAL

PLANETOCENTRIC CONIC

C3 10.153 VHL 3,186

LNCH AZMTH LNCH TIME

56.82 8 10 29

123.10 15 21 31

36.82 8 10 2g

123.18 13 21 31

56.82 8 10 29

123.18 13 21 31

DIFFERENTIAL CORRECTIONS

TOE .7404 TRA -.1866 TC3-2.6584 8AU .4377

ROE .3709 RRA .2423 RC3-1.8251FAU .62291

FOE 7.6470 FRA 5.4032 FC-33.1162 8SP 8504

BOE .8281 8RA .3058 OC3 3.2246 FSP 10168

DISTANCE 648.34g EARTH TO MARS

32.921 GAL .01AZL 87.21HCA 1g7.40 SMA 186.26 ECC .20667 INC 2.7917 vl 30.153

21.969 GAp -4.42 AZP 92.86 TAL ,06 TAp 197.46 RCA 147.76 ApO 224.75 V2 24.758

83.70 ZAp 100.81ETS 100.37 ZAE 135.30 ETE 185.49 ZkC 79.39 ETC 256.32 CLP 100.91

OLA 42.54 RAL 156.47 RAD 6567.4 VEL 11.469 pTH 1.99 VHp 2.835 OpA -4.62 RAp 174.60 ECC 1.1671

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 CAT INJ 2 LONG

4054.45 -33.76 179.81 19.73 62.40 9 18 3 3454.5 -37.15 171.33

2719.65 -33.75 77.32 19.73 62.39 16 6 51 2119.6 -37.14 68.84

4034.43 -33.76 179.81 lg.73 62.40 9 18 3 3454.5 -37.15 171.33

2719.63 -33.73 77.32 19.73 62.39 16 6 31 2119.6 -37.14 68.84

4054.45 -33.76 179.81 19.73 62.40 9 18 3 3454.5 -37.13 171.33

2719.65 -33.73 77.32 19.73 62.39 16 6 51 2119.6 -37.14 68.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2202.2 SGR 1465.3 SG3 3356.0 ST t339.3 SR 690.9 SS 3513.1

RRT .8023 RRF .9898 RTF .8142 CRT .9352 CRS -.9996 CST -.9275

SG9 2645.2 R23 .4091 R13 .9020 LSA 3793.4 MSA 471.9 SSA 12.7

$81 2533.6 SG2 760.2 THA 31.22 EL1 1490.9 EL2 219.8 ALF 26.37

LAUNCH DATE NOV 21 1964 FLIGHT TIME 292.00 ARRIVAL DATE SEP 9 1965

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 221.70 LAp -.87

RC 265.639 GL 29.68

PLANETOCENTRIC CONIC

CS 10.028 VHL 3.167

LNCH AZMTH LNCH TIME

37.62 8 13 40

122.36 13 17 59

57.62 8 13 40

122.38 15 17 59

57.62 8 13 40

122.38 13 17 59

DIFFERENTIAL CORRECTIONS

TDE .7426 TRA -.1152

RDE .3932 RRA .2140

FOE 8.3486 FRA 4.9449

BOE .8403 8RA .2431

DISTANCE 652.379

LOL 58.72 VL 32.919 GAL -.01 AZL 87.27 HCA

bOP 257.20 Vp 22.012 GAp -4.64 AZP 92.59 TAL

GP -7.43 ZAL 83.87 ZAp 98.82 ETS 180.05 ZAE

EARTH TO MAR5

198.50 SMA 186.21ECC .20649 INC 2.7306 vl 30.153

359.94 TAp 198.45 RCA 147.76 APO 224.66 V2 24.799

133.14 ETE 184.62 ZAC 79.59 ETC 256.40 CLP 98.90

OLA

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

4042.79 -33.42 178.58 19.23 62.97 9 21 3

2726.36 -33.4[ 77.70 19.24 62.96 18 3 25

4042.79 -33.42 178.58 19.25 82.97 9 21 3

2726.36 -33.41 77.70 19.24 62.96 16 3 25

4042.79 -33.42 178.58 19.25 62.97 9 21 3

2726.36 -33.41 77.70 19.24 62.96 16 3 25

HID-COURSE EXECUTION ACCURACY

TC3-3.4443 8AU .5082 SGT 2577.3 SGR 1335.2 SG3 3228.7

RC3-1.5833 FAU .58194 RRT .8710 RRF .9856 RTF .9014

FC-50.2403 BSP 8385 SGO 2902.7 R23 .3164 R13 .9375

BC3 3.7908 FSp 13399 SGt 2841.0 SG2 595.2 THA 25.48

41.97 RAL 156.42 RAD 6567.4 VEL 11.464 PTH 1.99 VHp 2.821DpA -3.88 RAp 173.94 ECC 1.1630

PO CST TIM INJ 2 LAT INJ 2 LONG

3442.8 -36.74 170.09

2126.4 -36.73 69.22

3442.8 -36.74 170.O9

2126.4 -36.73 69.22

3442.8 -36.74 170.09

2126.4 -36.73 69.22

ORBIT DETERMINATION ACCURACY

ST 1347.9 SR 729.0 SS 3877.9

CRT .9615 CRS -.9997 CST -.9578

LSA 4153.4 HSA 367.7 SSA 13.1

EL1 1522.1EL2 177.5 ALF 27.89
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 21 1964

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 221.32 LAP -.SO

RC 267.114 6L 29.21

PLANETOCENTRIC CONIC

C3 8.917 VHL 3.149

LNCH AZMTH LNCH TIME

58.39 8 17 1

121.61 15 14 48

58.39 8 17 1

121.61 15 14 48

58.39 8 17 1

121.61 15 14 48

FLIGHT TIME 294.00

DISTANCE 656.425

LOt. 58.72 VL 52.916 GAL -.03 AZL 87.32 HCA 199.61 SMA

LOP 25&.51 yp 22.056 GAP -4.87 AZP 92.52 TAL 359.81 TAp

GP -7;08 ZAL 84.08 ZAp 96.83 ETS 179.76 ZAE 130.95 ETE

ARRIVAL DATE SEP 11 1965

EARTH TO MARS

186.18 ECC .20653 INC 2.6756 vl 30.153

199.41 RCA 147.76 Apo 224.59 V2 24.841

183.87 ZAC 79.76 ETC 256.49 CLP 96.89

OLA 41.44 RAL 156.44 RAD 6567.4 VEL 11.459 pTH 1.99 VHp

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIME

4031.62 -33.09 177.41 18.87 63.49 9 24 12

2733.12 -33.08 ?8.09 18.87 63.48 1( 0 21

4031.62 -33.09 177.41 18.87 63.49 9 24 12

2733.12 -33.08 78.09 18.67 63.48 16 0 21

4031.62 -33.09 177.41 16.87 63.49 g 24 12

2733.12 -33.06 78.09 18.87 63.48 16 0 21

DIFFERENTIAL C_RRECTIONS

TOE .8406 TRA -.0599 TC3-3.7743 BAU .5428

ROE .3439 RRA .1954 RC3-1.5861 FAU .61256

FOE T.4863 FRA 4.8834 FC-55.4730 BSP 9858

DOE .9082 ERA .2044 BC3 4.0940 FSP 11619

MID-COURSE EXECUTION ACCURACY

SGT 2830.4 SGR 1270.5 SG3 3287.6

RRT .9073 RRF .9832 RTF .9215

SGB 3102,5 R23 .2886 R13 .9430

SG1 3063.0 SG2 493.8 THA 22.78

FLIGHT TIME 296.00

2.811 DPA -3.17 RAp 173.28 ECC 1.1632

PO CST TIN INJ 2 LAT INJ 2 LONG

3431.6 -36.35 168.93

2133.1 -36.34 6g.62

3431.6 -36.35 168.93

2133.1 -36.34 69.62

3431.6 -36.35 168.93

2133.1 -36.34 69.62

ORBIT DETERMINATION ACCURACY

ST 1531.7 SR 642.3 SS 3417.7

CRT .9685 CRS -.9995 CST -.9628

LSA 3?80.9 NSA 379.7 SSA 14.8

ELI 1654.3 EL2 148.2 ALF 22.29

LAUNCH DATE NOV 21 1964

HELIOCENTRIE CCNIC

RL 147.78 LAL .00 L(_. 58.72 VL 32.915 GAL

RP 220.94 LAP -.98 LOP 259.42 VP 22.100 GAP

RC 268.570 GL 28.77 6P -6.74 ZAL 84.32 ZAP

PLANETOCENTRIC C_IC

ARRIVAL DATE SEP 13 1965

C3 9.819 VHL 3.133

LNCH AZI4TH LNCH TIN( L-I TIME INJ LAT

59.12 8 20 SI 4020.82 -32.78

120.88 15 11 56 2739.96 -32.77

59.12 8 20 31 4020.82 -32.78

120.68 15 11 56 2739.96 -32.77

59.12 8 20 31 4020.82 -32.78

120.88 15 11 56 2739.96 -32.77

OIFFERENTIAL CCRR(CTION8

TOE .8875 TRA -.0188

RDE .3346 RRA .1891

FOE 7.4438 FRA 4.6834

DOE .9485 BRA .1898

DISTANCE 660.475

-.06 AZL 87.37 HCA 200.72 SMA 186.15 ECC .20620

-5.09 AZP 92.46 TAL 359.66 TAp 200.37 RCA 147.76

94.84 ET$ 179.51 ZAE 128._6 ETE 183.22 ZAC 79.90

DLA 40.93 RAL 156.52 RAO 6567.4 VEL 11.455 PTH 1.99 VHP 2.804 OpA -2.49

INJ LONG INJ RT ASC INJ AZMTH INJ TIME 1=0 CST TIM

176.29 18.59 63.97 9 27 32 3420.8

78.50 18.58 63.96 15 57 36 2140.0

176.29 18.59 63.97 9 27 32 3420.8

78.50 18.58 63.96 15 57 36 2140.0

176.29 18.59 63.97 9 27 32 $420.8

78.50 16.58 63.96 15 57 36 2140.0

EARTH TO MARS

INC 2.6262 vl 30.153

Also 224.53 V2 24.883

ETC 256.57 CLP 94.88

MID-COURSE EXECUTION ACCURACY

TC3-4.2330 BAU .5906 $GT 3110.1 SGR 1222.8 S63 3337.5

RC3-1.5235 FAU .62125 RRT .9217 RRF .9800 RTF .9377

FC-54.7768 BSP 10907 S_ 3341.9 RZS .2513 R13 .9514

BC3 4.4988 FSP 11582 SGI 3SIZ.I SG2 445.3 THA 20.30

RAp 172.60 ECC 1.1616

INJ 2 LAT INJ 2 LONG

-35.98 167.82

-35.97 70.03

-35.98 167.82

-35.97 70.03

-35.98 167.82

-35.97 70.03

ORBIT DETERMINATION ACCURACY

ST 1624.7 SR 627.7 SS 3408.5

CRT .9740 CRS -.9993 CST -.9680

LSA 3809.6 MSA 370.0 SSk 15.7

ELI 1736.7 EL2 133.1 ALF 20.75

LAUNCH DATE NOV 21 1964 FLIGHT TIME 298.00

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 220.56 LAP -.96

RC ETO.OOS GL 26.38

PLAN[TOCENTRIC CONIC

C3 9.7S0 VHL 3.118

LMCH AZMTH LMCH TIME

59.82 8 24 11

1E0.18 15 9 21

59.02 8 24 11

tEO.t6 13 9 21

59.82 8 24 11

120.18 15 9 21

DIFFERENTIAL CCRRECTIONS

TOE .9584 TRA .0238

RDE .$213 RRA .1822

FOE T.2272 FRA 4.6584

BIDE .9918 BRA .1887

ARRIVAL DATE SEP 15 1965

DISTANCE 664.536 EARTH TO MARS

LOL 58.72 VL 32.913 GAL -.09 AZL 87.4_ HCA 201.83 SNA 186.12 ECC .20610 INC 2.5814 Vl 30.153

LOP 260.53 vP 22.144 GAP -5.30 AZP 92.40 TAL 359.49 TAp 201.32 RCA 147.76 APO 224.48 V2 24.924

GP -6.43 ZAL 64.59 ZAP 92.68 ET$ 17g.28 ZkE 126,56 ETE 182.66 ZAC 80.01ETC 256.66 CLP 92.88

OLA 40.45 RAL 156.66 RAD 6567.4 VEL 11.451PTH 1.99 VHp 2.802 DpA -1.84 RAp 171.95 ECC 1.1601

L-I TIME INJ LAT [NJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4010.29 -$2.47 175.21 18.39 64.43 9 31 1 3410.3 -35.62 166.75

2746.91 -$2.46 76.92 18.38 64,41 15 55 7 2146.9 -35.61 70.46

4010.29 -$2.47 175.21 18.39 64.43 9 31 1 3410.5 -35.62 t66.75

2748.$1 -$2.46 78.92 18.38 64.41 15 55 7 2146.9 -35.61 70.46

4010.29 -52.47 175.21 18.39 64.43 9 31 1 3410.5 -35.62 166.75

2748.91 -32.46 78.92 16.$8 64.41 15 55 ? 2146.9 -35.61 70,46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS-4.7612 BAU .6472 SGT 3434.7 SGR 1162.5 SG3 3339.4 ST 1726.0 SR 605.3 Ss 3324.7

RC3-1.4424 FAU .62179 RRT .9305 RRF .9756 RTF .9495 CRT .9781CRS -.9991CST -.9715

FC-55.3218 8SP 11901 SG8 $626.1 R23 .2172 RI3 .9579 LSA 3777.0 MSA 365.3 SSA 16.7

DC3 4.9749 FSP 11667 _61 $603.5 SG2 405.8 THA 17.71 ELI 1825.2 EL2 119.2 ALF 19.02

LAUNCH DATE NOV 21 1964 FLIGHT TIME 300.00 ARRIVAL DATE SEP 17 1965

HELIOCENTRIC CC_IC DI STANCE 668.605 EARTH TO MARS

RL 147.76 LAL .00 LOt. 58.72 VL 52.912 GAL -.12 AZL 87.46 HCA 202.94 SMA 186.10 (CC .20602 INC 2.5408 vt 30.153

RP 220.18 LAp -.99 LOP 261.64 VP 22.189 SAP -5.51 AZP 92.34 TAL 359.31 TAp 202.26 RCA 147.76 APO 224.44 V2 24.965

RC 271.480 GI. 28.01GP -6.14 ZAL 84.90 ZAP 90.88 ETS 179.08 ZAE 124.36 ETE 182.17 ZAC 80.11ETC 256.75 CLP 90.89

PLAN(TOC(NTRIC CONIC

CS 9.651 VHL S.107 DLA 39.98 RAL 156.84 RAO 6567.3 VEL 11.447 PTH 1.99 VHp 2.802 DpA -1.22 RAp 171.25 ECC 1.1588

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

60.50 8 28 2 3999.91 -32.17 174.16 18.26 64.85 9 34 42 3399.9 -35.26 165.71

119.30 15 8 58 2754.05 -32.16 79.36 |8.25 64.84 15 52 52 2154.0 -35.26 70.90

80.54) • 2_ 2 _ldH).'9"[ -32.17 174.16 10.26 64.85 9 34 42 3399.9 -35.26 165.71

119.30 15 6 58 2754.05 -32.16 79.36 18.25 64.64 15 52 52 2154.0 -35.26 70.90

80.50 8 26 2 3999.91 -32.17 174.16 16.26 64.85 9 3d 42 3399.9 -35.26 165.71

119.50 13 8 58 2754.05 -32.16 79.36 18.25 64.84 15 52 52 2154.0 -35.26 70.90

DIFFERENTIAL CCRRECTIONS MID-C_RS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9898 TRA .0869 TC3-5.2848 BAU .7041 _4;T $760.3 SGR 1106.2 SG3 3331.3 ST 1828.9 SR 585.0 Ss 3237.6

ROE .3090 RRA .1788 RC3-1.3595 FAU .61924 RRT ,9356 RRF .9705 RTF .9566 CRT .9808 CRS -.9988 CST -.9730

FOE 6.9885 FRA 4.7283 FC-55.5494 BSP 15026 sGB $919.7 R23 .1902 R13 .9621 LSA 3746.0 NSA 369.5 SSA 17.7

8DE 1.0369 8RA .1909 BC3 5.4569 FSP 11584 SGI $901.0 SG2 382.0 THA 15.51 EL1 1917.0 EL2 106.9 ALF 17.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOl-. 1, 1964)

LA_JNCH DATE NOV 21 1964

HELIOCENTRIC COIN I C

RL 147.76 LAL .00

RP 219.81 LAP -1.02

RE 272.833 C,L 27.68

PLANE TOCENTR 1C CONIC

C3 9.379 VHL 3.095

LNCH AZMTH LNCM TIME

61.17 8 32 4

118.83 15 4 48

61.17 8 32 4

118.83 15 4 48

61.17 8 32 4

118.83 15 4 48

FLIGHT TIME 302.00 ARRIVAL DATE SEP 1_ $965

01STANCE 672.683 EARTH TO MARS

LOL 58.72 VL 32.911GAL -.15 AZL 97.50 HCA 204.06 SMA 186.09 ECC .20597 INC 2.5035 Vl 30.153

LOP 262.76 VP 22.234 GAP -5.71 AZP 92.29 TAL 359.12 TAp 203.18 RCA 147.76 APO 224.42 V2 25.006

GF -5.87 ZAL 85.23 ZAP 88.92 ETS 178.89 ZAE 122.17 ETE 181.74 ZAC 80.20 ETC 256.83 CLP 88.91

OLA 39.53 RAL 157.08 RAD 6567.3 VEL 11.444 PTH 1.99 VHP 2.806 DpA -.63 RAp 170.59 ECC 1.1576

L-I TIME INJ LAX INJ LONG IHJ RT kSC 1NJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3988.66 -31.86 173.14 18.20 65.26 9 38 34 3389.7 -34.92 164.69

2761.36 -31.87 79.81 18.20 65.25 15 50 49 2161.4 -34.91 71.36

3989.66 -31.88 173.14 18.20 65.26 9 38 34 3589.7 -34.92 164.69

2761.36 -31.87 79.81 18.20 65.25 15 50 49 2181,4 -34.91 71.36

3989.88 -31.88 173,14 18,20 65.26 9 38 34 3389.7 -34.92 164.69

2761.36 -31.87 79.81 18.20 65.25 15 50 49 2161.4 -34.91 71.36

DIFFERENTIAL OORRECT|ON3

TDE 1.0339 TRA .1113 TC3-5.8013 BAU .7611

ROE .2990 RRA .1755 RC3-1.2909 FAU .61978

FOE 6.7717 FRA 4.7727 FC-56.0123 BSP 14170

806 1.0782 BRA .2078 8C3 3.9432 FSP 11526

LAUNCH DATE NOV 21 1964

HELIOCENTRIC CC_IIC

RL 147.76 LAL .00

RP 219.44 LAp -1.03

RC 274.220 GL 27.37

PLANt[TOCENTRIC CONIC

C3 9.314 VHL 3.085

LNCH AZMTH LNCH TIME

61.84 8 36 18

118.16 15 Z 47

61.84 8 36 18

118.16 15 2 47

61.84 8 36 18

118.16 15 2 47

DIFFERENTIAL CORRECTIONS

TOE 1.0795 TRA .1574

ROE .2901 RRA .1717

FOE 6.5469 FRA 4.7961

80( 1.1178 8RA .2329

MID-COURSE ExECuTION ACCURACY

SGT 4079.8 SGR 105g.4 SG3 3335.7

RRT .9355 RRF .9650 RTF .9625

SGB 4215.1 R23 .1622 R13 .9662

SG1 4199.4 862 383.6 THA 13.76

FLIGHT TIME 304.00

DISTANCE 676.768

LOt. 58.72 VL 32.911 GAL -.19 AZL 87.53 HCA 205.19 SMA

LOP 263.89 VP 22.279 GAP -5.91 AZP 92.23 TAL 358.91 TAp

GP -5.62 ZAL 85.60 ZAp 86.97 ETS 178.73 ZAE 120.00 ETE

DLA 39.10 RAL 157.36 RAD 6567.3 VEL 11.441 PTH

L-! TIME INJ LAT INJ RT ASC

$979.44 -31.58

2768.93 -_11,67

3979.44 -31.58

2768.93 -31.57

3979.44 -31.58

2788.93 -31.57

TC3-6.3412 8AU ,8213

RC3-1.2144 FAU .81522

FC-55.9801 BSP 15280

8C3 6.4564 FSP 11448

1.98 VHP

]NJ LONG [NJ AZMTH INJ

172.12 18.21 65,65 9 42 38

eO.L=9 1"8._0 65.63 15 48

172.12 18.21 65.65 9 42 38

80.29 18.20 65.63 15 48 56

172.12 18,21 65.65 9 42 38

80,29 18.20 65,63 15 48 56

MZD-COURSE EXECUTION ACCURACY

SGT 4412.0 8GR 1010.2 863 3314.6

RRT .9347 RRF .9581 RTF .9677

8G8 4526.2 R23 .1346 R13 .9701

SGI 4512.6 SG2 351.1 THA 12.15

ORBIT DETERMINATION ACCURACY

ST 1922.5 SR 368.3 SS 3161.5

CRT .9833 CRS -.9984 CST -.97A4

LSA 3725_0 MSA 370.9 SSA 18.7

ELI 2002.2 EL2 99.3 ALF 16.25

ARRIVAL DATE SEP 21 1965

EARTH TO MARS

186.08 ECC .20594 INC 2.4692 vt 30.153

204.10 RCA 147.76 Apo 224.40 V2 Z3.047

181.36 ZAC 80.27 ETC 236.92 CLP 86.96

2.813 DpA -.06 RAp 169.94 ECC 1.1366

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3379.4 -34.58 163.68

l'188.9 -_4.57 "rl.85

3379.4 -34.58 163.68

2168.9 -34.57 71.85

3379.4 -34.38 163.68

2168.9 -34.57 71.85

ORBIT DETERMINATION ACCURACY

ST 2011.8 SR 553.3 SS 3082.0

CRT .9857 CRS -.9979 CST -.9759

LSA 3703.4 MSA 369.2 $SA 19.6

EL1 2084.3 EL2 90.0 ALF 15.20

LAUNCH DATE NOV 21 lgS4

HELIOCENTRIC CONIC

RL 147.76 LAL .00

Re 219.07 LAF -1.08

RC 273.589 GL 27.08

PLANETOCENTRIC C_lC

C3 9.438 VML 3.075

LNCH AZMTM LNCH TIME

62.49 8 40 43

117.51 15 0 55

62.49 8 40 46

117.31 15 0 55

62.49 8 40 46

117.31 15 0 55

FLIGHT TIME 306.00 ARRIVAL DATE SEP 23 1965

OISTANCE 680.859

LOL 56.72 VL 32.910 GAL -.22 AZL 87.56 HCA 206.32 SMA

LOP 263.02 VP 22.325 GAP -6.11 AZP 92.19 TAL 358.69 TAp

GP -5.38 ZAL 85.99 ZAF 85.05 ETS 178.58 ZAE 117.8A ETE

EARTH TO MARS

186.07 ECC .20593 XNC 2.4377 vt 30.153

205.00 RCA 147.76 Apo 224.39 V2 25.088

181.03 ZAC 80.33 ETC 257.01CLP 85.03

0LA 38.66 RAL 157.68 RAD 6567.3 VEL 11.439 pTH

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ

3969.14 -31.29 171.11 18.27

2776.80 -31.28 80.79 18.26

3969.14 -31.29 171.11 18.27

2776.80 -31.28 60.79 18.26

3989.14 -31.29 171.11 16.27

2776.80 -31.28 80.79 18.26

1.98 VHp 2.824 DpA .48 RAp 169.30 ECC 1.1556

AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

66.03 9 46 55 3369.1 -34.24 162.68

66.01 15 47 12 2176.8 -34.23 72.36

66.03 9 46 55 3369.1 -34.24 162.68

66.01 15 47 12 2176.8 -34.23 72.36

66.03 9 46 55 3369.1 -34.24 162.68

66.01 15 47 12 2176.8 -34.23 72.36

0IFFERENT IAL CORRECTIONS

TOE 1.1273 "IRA .2123 TC3-8.8498 BAU .8777

ROE .2843 flflA .1715 RC3-1.1346 FAU .60684

FOE 6.4087 FRA 4.9212 FC-35.5589 BSP 16582

BOE 1.1629 BRA .2751 8C3 6.9432 FSF 11603

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 4734.7 $GR 967.2 SG3 3287.8 ST 2110.2 SR 544.6 SS 3047.6

RRT .9304 RRF .9504 RTF .9712 CRT .9878 CRS -.9973 CST -.9769

SO8 4832.5 R23 .1141 R13 .9729 LSA 3728.0 HSA 372.4 SSA 20.3

SGt 4819.9 862 348.2 THA 10.82 ELI 2177.7 EL2 82.3 ALF 14.32

LAUNCH OATE NOV 21 1964 FLIGHT TIME 308.00

HELIOCENTRIC C.CNIC

RL 147.76 LAL .00

RP 218.70 LAp -t.II

RC 276.940 GL 25.81

PLANETOCENTRIC CONZC

C3 9.404 _lq'lL 3.067

LNCH AZMTH LNCH TIME

63.15 8 45 25

118.85 14 59 9

_.15 9 _ 25

116.85 14 59 9

63.15 8 45 25

116.85 14 59 9

DIFFERENTIAL C.(::IRflECTION$

TDE 1.1619 TRA .2599

ROE .2764 RRA .1880

FOE 8.1310 FRA 4.9111

BDE 1.1943 BRA ,3094

ARRIVAL DATE SEP 25 1965

DISTANCE 684.963 EARTH TO MARS

LOt. 56.72 VL 32.911 GAL -.26 AZL 87.59 HCA 207.45 SMA 186.08 ECC .20596 INC 2.4082 vt 30.153

LOP 266.15 VP 22.370 GAP -6.30 AZP 92.14 7AL 358.45 TAp 205.90 RCA 147.75 APO 224.40 V2 25.128

GP -5.16 ZAL 86.42 ZAp 83.14 ETS 178.45 zA( 115.69 ETE 180.74 ZAC 80.39 ETC 257.10 CLP 83.12

DLA 38.24 RAL 158.04 MAD 6567.3 VEL 11.436 pTH 1.98 VHF 2.837 OpA 1.00 RAp 168.69 ECC 1.1548

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3958.80 °30.99 170.10 18.38 66.39 9 51 24 3358.8 -33.90 161.68

2784.98 -30.99 81.31 18.38 66.38 15 45 34 2185.0 -33.89 72.90

3958,80 -30,99 170.10 18.38 66.39 9 51 24 3358.8 -33.90 161.68

2784.98 -30.99 81.31 18.38 66.38 15 45 34 2185.0 -33.89 72.90

3958.60 -30.99 170.10 18.38 66.39 9 51 24 3358.8 -33.90 161.68

2784.98 -30.99 81.31 18.36 66.38 15 45 34 2185.0 -33.89 72.90

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-7.3935 BAU .9392 8GT 5065.2 8GAR 926.4 $63 3266.4 ST 2183.0 SR 530.5 SS 2947.1

RC3-1.0714 FAU .60360 RRT .9265 RRF .9417 RTF .9746 CRT .9895 CRS -.g963 CST -.9775

FC-55.5698 6SP 17635 868 5149.2 R23 .0916 R13 .9757 LSA 3687.0 MSA 371.6 SSA 21.A

8C3 7.4708 FSP 11306 $61 5137.7 SG2 343.6 THA 9.66 ELI 2245.3 EL2 74.5 ALF 13.5A
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I. 1964)

LAIJNCH DATE NOV 21 1964

HELIOCENTRIC CC)N I C

RL 147.76 LAL .OO LOt,

RP 218.34 LAP -1.14 LOP 287.28 Vp 22.416 GAP -6.49 AZP 92.°9 TAL 358.20 TAp 208.78 RCA 147.75 ApO 224.42 v2 25.168

RC 278.273 GL 26.55 GP -4.95 ZAL 66.87 ZAp 81.27 ETA 178.33 ZAE 113.58 (TE 180.48 ZAC 80.44 ETC 257.18 CLP 81.23

PLAN(TOCENTR I C CONIC

C3 9.357 VHL 3.059 OLA 37.81 RAL 158.44 RAD 8567.3 VEL 11.434 PTH 1.98 VHp 2.853 DpA 1.49 RAp 168.09 ECC 1.1540

LNCN AZMTM LMCH TIM( L-1 TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

63.82 8 50 20 3948.16 mSO.70 169.08 18.55 66.74 9 56 8 3348.2 --33.56 160.67

116.18 14 57 25 2793.84 -30.69 81.88 18.55 66.73 15 43 59 2193.8 -33.55 73.47

63.82 8 50 20 3946.18 -30.70 169.08 18.55 68.74 9 56 8 3348.2 -33.56 160.67

116.18 14 57 25 2793.84' -30.69 81.88 18.55 66.73 15 43 59 2193.6 -33.55 73.47

63.82 8 50 20 3948.16 -30.70 169.08 18.35 66.74 9 58 8 3348.2 -33.56 160.67

116.18 14 57 25 2793.64 -30.69 81.88 18.55 66.73 15 43 59 2193.6 -33.55 73.47

FLIGHT TIME 310.00 ARRIVAL DATE SEP 27 1965

DISTANCE 889.074 EARTH TO MARS

58.72 VL 32.911 GAL -.31AZL 87.62 HCA 208.58 SMA 186.08 ECC .20800 INC 2.3811 vl 30.153

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.1969 TRA .3119 TC3-7.9258 BAU .9993 $GT 5392.9 SGR 887.0 863 3231.1 ST 2257.6 SR 518.6 SS 2854.4

ROE .2694 RRA .1859 RC3-1.0042 FAU .59888 RRT .9200 RRF .9315 RTF .9771 CRT .9910 CRS -.9955 CST -.9777

FOE 5.8650 FRA 4.9391 FC-55.2070 BSP 18758 SG_ 5465.3 R23 .0737 R13 .9778 LSA 3657.0 MSA 373.7 SSA 22.3

8DE 1.2289 BRA .3533 8C3 7.9890 FSP 11135 8G1 5454.5 SG2 343.7 THA 8.64 ELI 2315.4 EL2 67.6 ALF 12.84

LAUNCH DATE NOV 21 1984 FLIGHT TIME 312.00 ARRIVAL DATE $EP 29 1965

HELIOCENTRIC C(_41C

RL 147.76 LAL .00 LOL 58.72 VL 32.912 GAL

RP 217.98 LAp -1.17 LOP 288.42 VP 22.462 GAP -8.87 AZP

tic 279.589 GL 28.31 r,,p -4.75 ZAL 87.36 ZAp 79.42 ETS

PLAMETOCENTRIC CONIC

CS 9.$15 VHL 3.032 OLA 37.39 RAL 158.88 RAO 6567.3 VEL

LNCM AZ14TH LNCM TIME L-I TIME INJ LAT INJ LONG

64.49 8 55 30 $937.34 -30.40 168.04

115.51 14 55 45 2802.74 -30.39 82.47

64.49 8 55 SO 3937.34 -30.40 168.04

115.51 14 55 45 2802.74 -30.39 82.47

64.49 8 55 30 $937.34 -$0.40 168.04

115.51 14 55 45 2802.74 -30.39 82.47

O|FFERENTIAL C(SRRECTIONS

TO( 1.2282 TRA .$666 TCS-8.4528 BAU 1.0591

ROE .2633 RRA .1840 RC3 -.9394 FAU .58891

FOE 5.5945 FRA 4.9632 FC-54.7340 BSP 198_7

80E 1.2561 BRA .4018 8C3 8.5047 FSP 10916

DISTANCE 693.193 EARTH TO MARS

-.35 AZL 67.64 HCA 209.72 SMA 186.09 ECC .20607 INC 2.3556 vl 30.153

92.05 TAL 357.93 TAp 207.65 RCA 147.75 APO 224.44 V2 25.208

178.23 ZAE 111.48 ETE 180.25 ZAC 80.49 ETC 257.27 CLP 79.39

11.433 PTH 1.98 VHp 2.873 DpA 1.96 RAp 167.52 ECC 1.1533

|NJ RT ASC ]NJ AZMTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

18.77 67.09 10 1 8 3337.3 -33.22 159.65

18.76 67.08 15 42 28 2202.7 -33.21 74.08

18.77 67.09 10 1 8 3337.3 -33.22 159.65

16.78 67.08 15 42 2B 2202.7 -33.21 74.08

18.77 67.09 10 1 8 3337.3 -33.22 159.65

18.76 67.08 15 42 28 2202.7 -33.21 74.08

MIO-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5717.2 SGR 850.4 863 3191.0 ST 2325.4 SR 508.0 SS 2760.3

RRT .9119 RRF .9199 RTF .9791 CRT .9924 CRS -.9942 CST -.9777

SG_ 5780.1 R23 .0579 R13 .9797 LSA 3825.4 MSA 375.7 $SA 23.2

8G1 5769.8 SG2 345.9 THA 7.75 EL1 2379.4 EL2 61.0 ALF 12.24

LAUNCH DATE N_ 21 1984 FLIGHT TIME 314.00 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC CONIC DISTANCE 697.319 EARTH TO MARS

RL 147.76 LAL .00 LOL 58.72 VL 32.912 GAL -.40 AZL 87.67 HCA 210.87 SMA 186.11 ECC .20818 INC 2.3319 vl 30.153

RP 217.62 LAp -1,20 LOP 269.56 VP 22.$08 GAP -6.85 AZP 92.00 TAL 357.85 TAp 208.52 RCA 147.74 Apo 224.48 V2 25.248

RC 280.887 GL 26.06 GP -4.56 ZAL 87.87 ZAp 77.61 ETS 178.13 ZkE 109.42 ETE 180.05 ZAC 80.53 ETC 257.35 CLP 77.57

PLANETOCENTRIC CONIC

C3 9.278 VHL 3.048 OLA 38.97 RAL 159.36 RAO 6587.3 VEL 11.431PTH 1.98 VHp 2.895 DpA 2.40 RAp 188.99 ECC 1.1527

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

85.17 9 0 57 3928.15 -30.09 166.99 19.03 67.43 10 6 23 3326.2 -32.87 158.60

114.83 14 54 6 2812.39 -30.08 83.11 19.02 67.42 15 40 58 2212.4 -32.86 74.73

65.17 9 O 57 3926.15 -30.09 186.99 19.03 67.43 10 6 23 3326.2 -32.87 158.80

114.83 14 54 6 2812.39 -30.08 83.11 19.02 87.42 15 40 58 2212.4 -32.86 74.73

65.17 9 0 57 3926.15 -30.09 166.99 19.03 67.43 10 6 23 3326.2 -32.87 158.60

114.83 14 $4 8 2812.39 -30.08 83.11 19.02 67.42 15 40 58 2212.4 -32.86 74.73

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.2569 TRA .4249 TC3-8.9732 8AU 1.1183 8GT 6039.2 SGR 816.9 SG3 3146.6 ST 2388.8 SR 499.2 S$ 2673.3

ROE .2581RRA .1627 RC3 -.8761FAU .57999 RRT .9017 RRF .9069 RTF .9809 CRT .9937 CRS -.9926 CST -.9775

FOE 5.3376 FRA 4.9997 FC-54.1189 8_lP 20973 SGB 6094.2 R23 .0449 R13 .9812 LSA 3599.8 MSA 378.1 SSA 24.1

BOE 1.2831 8RA .4550 8C3 9.0159 FSP 10731 $G1 6084.1 $62 350.6 THA 6.98 ELI 2439.8 (L2 54.7 ALF 11.74

LAUNCH DATE NOV 21 1964 FLIGHT TIME 316.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRIC C_IC 01 STANCE 701.453 EARTH TO MARS

RL 147.76 LAL .00 LOL 56.72 VL 32.914 GAL -.4§ AZL 87.89 HCA 212.01 SMA 186.13 ECC .20627 [NC 2.3097 vt 30,153

RP 217.27 LAp -1.22 LOP 270.71 VP 22.553 GAP -7.03 AZP 91.96 TAL 357.38 TAp 209.37 RCA 147.74 APO 224.52 v2 25.287

RC 282.167 GL 25.86 GP -4.39 ZAL 88.42 ZAP 75.83 ETS 178.04 ZAE 107.39 ETE 179.87 ZAC 80.58 ETC 257.43 CLp 75.79

PLANETOCENTRIC CONIC

C3 9.246 VHL 3.0410LA 36.54 RAL 159.87 RAD 6567.3 VEL 11.430 PTH 1.98 VHp 2.919 DpA 2.82 RAp 166.48 ECC 1.1522

LNCH AZINTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

68.88 9 6 42 3914.55 -29.78 165.90 19.33 67.77 10 11 56 3314.6 -32.52 157.53

114.12 14 52 26 2822.65 -29.77 83.79 19.33 87.76 15 39 28 2222.6 -32.51 75.42

65.88 9 6 42 3914.55 -29.78 185.90 19.33 67.77 10 11 56 3314.6 -32 52 157.53

114.12 14 52 28 2822.65 -29.77 83.79 19.33 67,76 15 39 28 2222.6 -32.51 75.42

65.88 g 6 42 3914.55 -29.78 165.90 19.33 67.77 10 11 56 3314.6 -32,52 157,53

114.12 14 52 26 2822.65 -29.77 83.79 19.33 87.78 15 39 28 2222.6 -32.51 75.42

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.2830 TRA .4863 TC3-9.4822 BAU 1.1764 SGT 63§6.0 SGR 785.2 SG3 3094.3 ST 2447.7 SR 491.3 SS 2585.0

ROE .2535 RRA .1617 RC3 -.8132 FAU .56950 RRT .8895 RRF .8921RTF .9823 CRT .9949 CRS -.9906 CST -.9770

FOE 5.0774 FRA 5.0353 FC-§3.3232 BSP 22089 SG8 6404.3 R23 .0340 R13 .9825 LSA 3573.4 MSA 381.0 SSA 24.9

BDE 1.3078 BRA .5125 BC3 9.5170 F SP 10532 SGI 6394.4 862 356.7 THA 6.29 ELI 2498.0 EL2 48.8 ALF 11.30
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1o 1964)

LAUNCH DATE NOV 21 1924 FLIGHT TIME 318.00 ARRIVAL DATE OCT $ 1965

HELIOCENTRIC CONIC DISTANCE 703.595 EARTH TO MARS

RL 147.78 LAL .00 LOt. 58.72 VL 32.915 GAL -.51 AZL 87.71HCA 213.16 6MA 186.15 ECC .20641 INC 2.2886 vl 30.153

RP 216.81 LAP -1.25 LOP 271.86 VP 22.599 GAP -7.20 AZP 91.92 TAL 357.05 TAp210.21 RCA 147.73 APO 224.57 V2 25,327

RC 283.431GL 23.15 ;p -4.22 ZAL 88.99 ZAP 74.09 ETS 177.97 ZAE 105.39 ETE 179.71 ZAC 80.62 ETC 257.50 CLP 74.04

PLANE TOCENTRIC CONIC

C3 8.219 VHL $.036 DLA 36.11RAL 160.41RAD 6567.3 VEL 11.428 pTH 1.98 VHp 2.947 DpA 3.21 RAp 166.00 ECC 1.1517

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT iNJ 2 LONG

68.80 9 12 45 3902.44 -29.46 164.78 19.66 68.11 10 17 47 3302.4 -32.16 156.42

113.40 14 30 43 2833.61 -29.45 84.52 19.67 68.09 15 37 36 2233.6 -32.15 76.17

66.80 9 12 45 3902.44 -29.46 164.78 19.68 68.11 10 17 47 3302.4 -32.16 156.42

113.40 14 50 43 2833.61 -29.45 84.32 19.67 68.09 13 37 56 2233.6 -32.15 76.17

68.80 9 12 45 3902.44 -29.46 164.78 19.68 68.11 10 17 47 3302.4 -32.16 156.42

113.40 14 50 43 2833.61 -29.43 84.52 19.67 68.09 15 37 56 2233.6 -32.15 76.17

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.$039 TRA .5492 TC3-9.9873 BA_ 1.2344 SGT 6869.5 SGR 755.5 SG3 3036.7 ST 2497.0 SR 483.9 SS 2490.6

ROE .2493 RRA .1l_6 RC3 -.7523 FAU .55823 RRT .8761 RRF .8753 RTF .9835 CRT .9958 CRS -.9881CST -.9763

FDE 4.8030 FRA 3.0600 FC-32.4224 BSP 23160 _ 6712.1 R23 .0250 RI3 .9836 LSA 3338.9 MSA 384.4 SSA 25.8

BOE 1.3275 8RA .5722 8C310.0156 FSP 10314 SG1 6702.3 SG2 363.8 THA 5.68 EL1 2543.1 EL2 43.3 ALF 10.93

LAUNCH DATE NOV 21 lg64 FLIGHT TIN( 320.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC C43NiC DISTANCE 709.744 EARTH TO MARS

RL 147.76 LAL .00 LOL 58.72 VL 32.917 GAL -.56 AZL 87.73 HCA 214.32 SMA 186.18 ECC .20657 INC 2.2888 vl 30.153

RP 216.57 LAp -1.28 LOP 273.02 VP 22.643 GAP -7.37 AZP 91.87 TAL 356.72 TAp 211.04 RCA 147.72 APO 224.64 V2 25.365

RC 284.679 rA, 25.45 reP -4.06 ZAL 69.80 ZAp 72.38 ETS 177.90 ZAE 103.43 ETE 179.57 ZAC 80.67 ETC 257.57 CLP 72.34

PLAN(TO(_ENTRIC CONIC

CS 9.197 VHL 3.033 DLA 35.87 RAL 160.99 RAO 6567.3 VEL 11.427 PTH 1.98 VHP 2.977 DpA 3.58 RAp 165.§6 ECC 1.1514

LNCH AZMTH LNCH TIME L-i TiME |NJ LAT INJ LCNG INJ RT ASC iNJ AZMTH INJ TIME PO CST TiM INJ 2 LAT INJ 2 LONG

67.34 9 19 9 3889.74 -29.t3 163.62 20.07 68.44 10 23 59 3289.7 -31.79 135.27

112.66 14 48 35 2845.38 -29.12 85.31 20.06 68.43 15 36 20 2243.4 -31.78 76.97

67.34 9 19 9 3889.74 -2_).13 163.62 20.07 68.44 10 23 59 3289.7 -31.79 135.27

112.68 14 48 33 264§.38 -29.12 85.31 20.06 68.43 15 36 20 2243.4 -31.78 76.97

67.34 9 19 9 3889.74 -29.13 163.62 20.07 68.44 10 23 59 3289.7 -31.79 135.27

112.98 14 48 33 2843.38 -29.12 85.31 20.06 68.43 13 36 20 2243.4 -31.78 78.97

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( 1.3221 TRA .6163 TC-10.4777 BAU 1.2911 _d_T 6977.1 St,dR 728.7 SG3 2976.6 ST 2341.8 SR 477.9 $8 2403.0

ROE .2439 RRA .1399 RC3 -.6935 FAU .54633 RRT .8389 RRF .8369 RTF .9846 CRT .9967 CRS -.9832 CST -._755

FOE 4.3480 FRA 5.0670 FC-31.4312 BSP 24217 SGB 7015.1 R23 .0174 R13 .9847 LSA 3509.0 MSA 387.0 SSA 26.5

8DE 1.3448 BRA .6369 BC310.5006 FSP 10069 SG1 7005.2 SG2 371.7 THA 5.14 EL1 2586.0 EL2 38.1 ALF 10.62

LAUNCH DAlE NOV 2i 1964 FLIGHT TIME 32_.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC CONIC DISTANCE 713.901 EARTH TO MARS

RL 147.T6 LAL .DO LOL 36.72 VL 32.818 GAL -.62 AZL 87.73 HCA 215.47 SMA 186.21 ECC .20675 INC 2.2501 vl 30.153

RP 216.22 LAP -1.51 LOP 274.17 VF 22.691 GAP -7.34 AZP 91.83 TAL 336.38 TAp 211.86 RCA 147.71 APO 224.71 vZ 25.404

RC 285.910 GL 23.23 ;p -3.91 ZAL 90.23 ZAP 70.72 ET6 177.83 ZAE 101.30 ETE 179.43 ZAC 80.72 ETC 257.64 CLP 70.67

PLANETOCENTRIC CONIC

C3 9.179 VHL S.030 OLA 33.23 RAL 161.60 RAD 6367.3 VEL 11.427 pTH 1.98 VHp 3.009 DpA 3.92 RAp 165.15 ECC t.1511

LNCH AZNTH LNCH TIME L-I TIME 1NJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

68.11 9 23 55 3676.33 -28.80 162.40 20.49 68.77 lO 30 32 3276.3 -31.41 154.08

111.89 14 46 59 2638,04 -28.79 86.16 20.49 68.76 13 34 37 2238.0 -31.40 77.84

68.11 9 23 53 3876.33 -28.80 162.40 20.49 68.77 10 30 32 3276.3 -31.41 154.08

111.89 14 46 59 2858.04 -28.79 86.16 20.49 68.76 15 34 37 2238.0 -31.40 77.84

68.11 9 23 55 3876.33 -28.80 162.40 20.49 68.77 10 30 32 3276.3 -31.41 154.08

111.89 14 46 59 2858.04 -28.79 86.16 20.49 68.76 15 34 37 2238.0 -31.40 77.84

DIFFERENTIAL CORRECTIONS MID-COURSE ExECUTioN ACCURACY ORBIT DETERHINATION ACCURACY

TOE 1.3372 TRA .6874 TC-10.9§32 8AU 1.3464 6GT 7278.3 SGR T03.7 363 2910.4 ST 2381.1 SR 472.4 SS 2312.5

ROE .2428 RRA .1593 RC3 -.6333 FAU .33328 RRT .8403 RRF .8363 RTF .9834 CRT .9974 CRS -.9813 CST -.9744

FOE 4.2835 FRA 3.1136 FC-30.2967 8SP 23281 $68 7312.4 R23 .0111 R13 .9855 LSA 3473.3 MSA 391.0 SSA 27.3

BDE 1.3390 BRA .7056 8C310.9716 FSP 9633 SG1 7302.3 SG2 380.2 THA 4.66 ELI 2623.8 EL2 33.7 ALF 10.35

LAUNCH DATE NOV 21 1964 FLIGHT TIME 324.00 ARRIVAL DATE OCT 11 1965

EARTH TO MARS

216.6A SMA 186.23 ECC .20693 INC 2.2323 vl 30.153

356.03 TAp 212.66 RCA 147.70 APO 224.79 V2 25_442

99.61 ETE 179.34 ZAC 80.76 ETC 257.70 CLP 69.04

HELIOCENTRIC CONIC DISTANCE 718.064

RL 147.76 LAL .OO LOt. 38.72 VL 32,920 GAL -.68 AZL 87.7T HCA

RP 215,88 LAp -1,33 LOP 273.34 VP 22.736 GAP -T.70 AZP 91.79 TAL

RC 287,127 GL 25.06 GP -3.76 ZAL 90.90 ZAP 69.09 ET9 177.78 ZAE

PLANETOCENTRIC CONIC

C3 9.166 VHL S.026 DLA 34.77 RAL 162.23 RAD 6567.3 VEL 11.426 PTH 1.98 VHp 3.043 OpA 4.24 RAP 164.78 ECC 1.1509

LNCH AZt4TH LNCH TIME L-i TIME ZNJ LAT INJ LONG INJ RT A�C INJ AZMTH INJ TIME

68.92 9 33 6 3862.06 -28.43 161.12 20.96 69.11 10 37 28

111.08 14 44 53 2871.78 -28.44 8T.10 20.93 69.09 13 32 45

68.92 9 33 6 3862.06 -28.43 161.12 20.96 69.11 10 37 28

111.08 14 44 53 2871.78 -28.44 87.10 20.95 69.09 15 32 43

• 8,92 9 33 6 3862.06 -28.45 161.12 20.96 69.11 10 37 28

111.08 14 44 53 2871.78 -28.44 87.10 20.95 69.09 13 32 43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.3478 TRA .7606 TC-11.4207 BAU 1.4014 SGT 7576.1 3GR 681.1 303 2843.7

ROE .2400 RRA .1589 RC3 -.5806 FAU .52034 flRT .8199 RRF .8139 RTF .9862

FOE 4.0175 FRA 3.1347 FC-49.1445 B8P 26310 _,B 7606.7 R23 .005§ R13 .9862

BOE 1.3886 8RA .7770 BC311.4354 FSP 9592 SG1 7596.7 SG2 388.8 THA 4.23

PC) CST TIM INJ 2 LAT INJ 2 LONG

3262.1 -31.03 132.81

2271.8 -31.02 78.79

3262.1 -31.03 152.81

2271.8 -31.02 78.79

3262.1 -31.03 152.81

2271.8 -31.02 78.79

ORBIT DETERMINATION ACCURACY

ST 2612.1 SIR 467.4 SS 2218.7

CRT .9978 CRS -.9768 CST -.9728

LSA 3436.1MSA 396.0 SSA 28.0

EL1 2633.4 EL2 30.5 ALF 10.1Z
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAU_CM DATE trOY 21 1964

HELIOCENTRIC CEltIC

RL 147.76 LAL .00

RP 215.54 LAP -1.36

RC 296.829 GL 24.87

PLANETOCENTRIC CONIC

CS 9.159 VHL 3.026

LNCH AZRTH LNCH TIME

• 9.78 9 40 43

110.24 14 42 38

69.78 9 40 43

110.24 14 42 36

69.76 9 40 43

110.24 14 42 36

FLIGHT TIME 326.00 ARRIVAL DATE OCT 13 1965

LOt. 58.72 VL 32.923 GAL

LOP 276.50 VP 22.782 GAp

;p -3.62 ZAL 91.59 ZAp

DISTANCE 722.235 EARTH TO MARS

-.74 AZL 87.78 NCA 217.80 SNA 186.28 ECC .20718 %NC 2.2156 Vl 30.153

-7.86 AZP 91.75 TAL 355.86 TAp 213.46 RCA 147.69 Apo 224.88 V2 25.480

67.50 ETS 177.72 ZAE 97.76 ET[ 179.24 ZAC 80.81ETC 257.75 CLP 6?.45

DLA 34.31 RAL 162.90 RAO 656T.3 VEL 11.428 FTH 1.99 VHP 3.080 DpA 4.53 RAP 164.45 ECC 1.1507

L-I TIME INJ LAT INJ LOUIS INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3646.66 -29.09 159.78 21.46 69.44 10 44 $0 3246.9 -30.63 151.A9

2886.63 -28.08 88.11 21.45 69.42 IS 30 43 2286,6 -30.62 79.82

3846.88 -28.09 159.78 21.46 69.44 10 44 $0 3246.9 -30.63 151.49

2866.65 -28.06 88.11 21.45 69.42 15 30 43 2286.6 -30.62 79.82

3846.88 -28.09 159.78 21.46 69.44 10 44 $0 3246.9 -30.63 151.49

2966.63 -28.08 88.11 21.45 69.42 15 50 45 2286.6 -30.62 79.82

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.3551 TRA .8384 TCo11.8675 BAU 1.4545 SGT 7865.7 SGR 661.0 $63 2774.2

RDE .2360 RRA .1587 RC3 -.5270 FAU .50666 RRT .7974 RRF .7997 RTF .9869

FOE 3.7679 FRA 3.1565 FC-47.8938 BSP 27333 S&B 7693.4 R23 .0012 R13 .9869

806 1.3759 BRA .8532 8C311.8792 FSP 9352 SG1 7883.4 SG2 398.0 THA 3.84

LAUNCH DATE NOV 21 1964 FLIGHT TIME 328.00

HELIOCENTRIC C_41C DISTANCE 726.413

flL 147.76 LAL .00 LOL 50.72 VL 32.925 GAL -.81 AZL 87.80 HCA 218.97 SMA 186.33 ECC .20744

tip 215.21 LAP -1.38 LOP 277.67 VP 22.827 GAp -8.02 AZP 91.71 TAL 355.28 TAP 214.25 RCA 147.68

RC 269.516 GL 24.68 GP -3.49 ZAL 92.32 ZAP 65.95 ETS 177.68 ZA( 95.95 ETE 179.15 ZAC 80.87

PLN_ETOCENTR|C C(_iIC

C3 9.156 VHL 3.026 OLA 33.94 RAt. 163.90 RAD 6567.3 VEL 11.426 PTH 1.98 VHF 3.119 9pA 4.80

L_CH AZNTH Lt4CH TIME L-I TIl_ 1NJ LAT tHJ I._G |HJ RT ASC IRJ AZMTH IRJ TIME I_ CST TIM

70.85 9 48 50 3830.52 -27.73 158.35 21.99 69.77 10 52 41 3230.5

109.35 14 40 2 2902.98 -27.72 89.22 21.99 69.76 15 28 25 2302.9

70.65 9 49 50 3830.52 -27.73 158.35 21.99 69.77 10 52 41 3230.5

109.35 14 40 2 2902.88 -27.72 89.22 21.99 69.76 15 28 25 2302.9

110.00 15 20 41 27T8.73 -30.41 80.57 23.01 73.57 16 6 59 2178.7

110.00 14 7 22 3002.86 -25.10 95.81 20.80 65.99 14 57 24 2402.7

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY

TOE 1.3575 TRA .9180 TC-12.3016 9AU 1.5089 SGT 8149.2 S_R 642.8 SG3 2701.9

ROE .2362 RRA .1594 RC3 -.4752 FAU .492G0 RRT .7725 RRF .7653 RTF .9674

FOE 3.5147 FRA 5.1736 FC-48.5784 BSP 28304 SG6 8174.5 R23 -.0022 R13 .9874

BOE 1.3779 BRA .9316 6C312.8109 FS4P 9097 SG1 6164.4 962 407.4 THA 3.50

ORBIT DETERNINATIO_I ACCURACY

ST 2839.3 SR 465.6 SS 2132.8

CRT .9980 CRS -.9713 CST -.9711

LSA 3400.5 RSA 400.3 99A 28.6

EL1 2678.6 EL2 28.9 ALF 9.95

ARRIVAL DATE OCT 15 1965

EARTH TO MARS

|NC 2.1995 vl 30.159

APO 224.96 V2 25.517

ETC 257.81CLP 65.90

RAp 164.15 ECC 1.1507

INJ 2 LAT INJ 2 LONG

-30.22 150.07

-50.21 80.95

-50.22 150.07

-30.21 80.95

-32.35 71.90

-28.12 87.94

ORBIT DETERRIMATION ACCURACY

ST 2655.5 SR 460.2 SS 2044.0

CRT .9979 CRS -.9646 CST -.9691

LSA 3358.0 MSA 405.4 SSA 29.3

ELI 2695.0 EL2 29.7 ALF 9.81

LAUNCH DATE HOV 21 1984 FLIGHT TIME 530.00 ARRIVAL OkTE OCT 17 1965

_ELIOCENTRIC C(_41C 01STAHCE 730.598 EARTH TO NARS

EL 147.76 LAL .00 LOt. 58.7_ VL 52.928 GAL -.88 AZL 87;82 HCA 220.14 SMA 186.37 ECC .20771 INC 2.1842 vl 30.153

Re 214.66 LAP -1.41 LOP 278.84 VP 22.872 GAP ;8.17 A ZP 91.67 TAL 354.88 TAp 215.02 RCA 147.66 APO 225.08 V2 25.554

RC 290.691GL 24.50 GP -5.37 ZAL 93.07 ZAP 64.44 ET$ 177.64 ZA( 94.17 ETE 179.08 ZAC 80.92 ETC 257.85 CLP 64.39

PLANETOCENTRIC CONIC

CS 9.156 VHL $.02G OLA 33.36 RAL 184.32 RAD 6567.3 VEL 11.426 pTN 1.98 VHP 3.160 DpA 5.05 RAP 163.89 ECC 1.1507

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIN INJ 2 LA? INJ 2 LONG

71.56 9 57 30 3812.84 -27.35 156.82 22.56 70.11 11 1 3 3212.8 -29.80 1A8.56

108.42 14 37 8 2920.66 -27.34 90.44 22.56 70.10 15 25 48 2320.7 -29.79 82.19

71.38 9 ST 30 3912.64 -27.35 156.62 22.56 70.11 11 1 3 3212.8 -29.80 148.56

108.42 14 37 9 2920.66 -27.34 90.44 22.56 70.10 15 25 48 2320.7 -29.79 82.19

110.00 13 43 41 2716.64 -31.52 76.07 24.02 76.02 16 28 58 2116.6 -33.11 67.21

110.00 13 SO 7 3064.86 -23.52 99.76 20.89 64.27 14 41 11 2464.9 -26.58 92.12

DIFFERENTIAL C(:RRECTION9 M|D-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3393 TRA 1.0022 TC-12.7190 BAU 1.5582 SGT 8427.2 9GR 626.7 SG3 2630.1 ST 2666.8 SR 457.3 SS 1955.8

ROE .2547 RRA .1583 RC3 -.4261FAU .47675 RflT .746_ RRF .7354 RTF .9679 CRT .9973 CRS -.9583 CST -.9666

FOE 3.2646 FRA 5.1856 FC-45.2561BSP 29268 $68 8450.5 R23 -.0057 RI3 .9879 LSA 3313.1MSA 411.0 SSA 29.9

80( 1.3765 8RA 1.0147 8C312.7261FSP 8933 SG1 8440.2 SG2 416.5 THA 3.18 EL1 2705.6 EL2 32.9 ALF 9.71

LAUNCH DATE NOV 21 1964 FLIGHT TIME 532.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC C(_4IC DI STANCE 734._89 EARTH TO MARS

RL 147,76 LAL ,00 LOL 59.72 VL 32o931 GAL -.93 AZL 87.83 HCA 221.32 SMA 186._2 ECC .20801 IHC 2.1696 vl 30.1_,_3

RP 214.56 LAP -1.43 LOP 280.02 VP 22.917 GAP -8.33 AZP 91.63 TAL 354.47 TAp 215.79 RCA 147.64 APO 225.20 V2 25.590

RC 291.851 GL 24.31 GP -3.25 ZAL 93.85 ZAP 62.97 ETS iTT. 60 ZAE 92.43 ETE 179.01 ZAC 80.98 ETC 257.89 CLP 62.93

PLAN[TOCERTRIC C4_41C

C3 9.166 VHL 3.028 DLA 32.86 RAt. 165.07 RAO 6567.3 VEL 11.426 PTH 1.98 VHP 3.203 OpA 5.27

LNCH AZ14TH LNCH TIN( L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZRTH INJ TIME PC) CST TIR

72.58 10 6 50 3795.43 -26.93 155.17 23.17 70.45 11 10 3 3193.4

107,42 14 33 46 6940.41 -26.94 91.81 23.18 70.43 15 22 46 2340.4

72.58 10 6 50 3793.43 -28.95 155.17 Z3.17 70.45 11 10 3 3193.4

107,42 14 33 46 2940.41 -28°94 91,81 23.16 70.43 15 22 46 2340.4

110,00 16 1 35 2670.24 -32.23 72.64 24.88 77.94 16 46 6 2070.2

110.00 13 38 11 3111.60 -21.91 102.65 20.79 63.08 14 30 2 2511.6

DIFFERENTIAL CORRECTIONS MID-C_RSE EXECUTION ACCURACY

TOE 1.3511 TRA 1.0898 TC-13.1154 BAU 1.6079 SGT 8896.9 SGR 612.3 SG3 2554.6

ROE .2338 RRA .1382 RC3 -.3760 FAU .46423 RflT .7180 RRF .7054 RTF .9884

FOE 3.0179 FflA 5.1906 FC-43.8450 954P 30223 SG8 8718.5 R23 -.0086 R13 .9884

BDE 1.3712 ERA 1.1012 8C313.1209 FSP 8587 SG1 8706.1 362 425.6 THA 2.9Q

RAp 163.67 ECC 1.1509

INJ 2 LAX IgJ 2 L_G

-29.37 146.93

-29.36 83.57

-29.37 146.93

-29,36 85.57

-33.55 63.66

-25.34 95.18

ORBIT DETERMINATION ACCURACY

9T 2671.6 SR 454.9 SS 1868.1

CRT .9963 CRS -.9463 CST -.g63T

LSA 3264.8 MSA 417.1 SSA 30.4

ELI 2T09.7 EL2 38.5 ALF 9.63
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NO_ 21 1964 FLIGHT TIM( 334.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC CONIC DISTANCE 738.983 EARTH TO MARS

RL 147.76 LAL .00 LOL 58.72 VL 32.934 GAL -1.03 AZL 87.84 HCA 222.50 SMA 188.47 ECC .20833 INC 2.1556 vl 30.155

RP 214.24 LAP -1.46 LOP 281.20 Vp 22.981 GAP -8.47 AZP 91.59 TAL 354.04 TAp 218.54 RCA 147.82 Apo 225.32 V2 25.626

RC 292.998 GL 24.15 GP -5.14 ZAL 94.66 ZAP 81.55 ET9 177.58 ZA( 90.74 (T( 178.95 ZAC 81.05 [TC 257.93 CLP 61.50

PLANEYCd_ENYRIC CO_qiIC

CS 9.180 VHL 3.050 0LA 32.36 RAL 165.84 RAO 6567.3 VEL 11.427 PTH 1.98 VHP 3.248 0pA 5.47 RAP 183.49 ECC 1.1511

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

73.65 10 16 54 3772.09 -26.55 153.37 23.80 70.79 11 19 46 3172.1 -28.92 145.15

106.35 14 29 53 2982.32 -26.54 93.33 23.80 70.77 15 19 18 2362.3 -28.91 85.11

73.65 10 18 54 3772.09 -26.55 155.37 23.90 70.79 11 19 48 3172.1 -28.92 145.15

106.35 14 29 53 2962.32 -26.54 93.33 23.80 70.77 15 19 18 2362.3 -28.91 85.11

110.00 18 17 15 2630.87 -32.75 69.69 25.89 79.61 17 1 5 2030.9 -35.64 60.62

110.00 13 28 45 3151.55 -20.65 105.08 21.00 62.14 14 21 15 2551.5 -24.22 97.74

DIFFERENTIAL CORRECTIONS M|D-COUR$( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3609 TRA 1.2006 TC-13.4174 BAU 1.6472 SGT 8941.6 SGR 602.5 SG3 2469.5 ST 2707.9 SR 455.9 88 1829.7

ROE -2343 RflA .1598 RC3 -.3257 FAU .44537 RRT .6679 RRF .6765 RTF .9886 CRT .9948 CRS -.9369 CST -.9622

FOE 2.8646 FRA 5.2816 FC-42.0013 B_MP 31594 SGB 8962.0 R23 -.0072 R13 .9866 LSA 3272.4 MSA 422.6 SSA 30.7

BO( 1.3809 BRA 1.2113 6C313.4214 F_iA_ 8500 SGI 9951.4 9G2 436.7 THA 2.66 EL1 2745.6 EL2 45.7 ALF 9.51

LAUNCH DATE NOV 21 1964 FLIGHT TIME 336.00 ARRIVAL DATE OCT 29 1985

NELIC_ENTRIC C_IC OlSTANCE 743.189

RL 147.76 LAL .00 LCX. 58.72 VL 32.937 GAL -1.10 AZL 87.66 HCA 223.68 SMA

RP 213.93 LAp -1.48 LOP 282.36 VP 25.006 GAP -8.62 AZP 91.55 TAt. 353.60 TAP

RC 294.131GL 23.94 GP -3.03 ZAL 95.50 ZAP 60.|6 ET$ 177.55 ZAE 89.07 ETE

FLANETOCENTRIC CONIC

C3 9.200 VHL 3.033 DLA 31.84 RAL 166.64 RAO 6367.3 V(L 11.428 PTH

LNCH AZMTN LNCM TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC ]NJ AZMTH |NJ TIME

74.80 10 27 48 3748.41 --26.13 151.40 24.47 71.13 il 30 i6

105.20 14 25 20 2986.85 --26.12 93.03 24.47 71.11 15 i5 T

74.80 10 27 48 3748.41 -26.13 151.40 24.47 7|.13 li 30 16

105.20 14 25 20 2986.85 -26.12 95.03 24.47 71.11 15 15 7

110.00 18 31 51 2595.85 -33.15 67.03 26.46 81.i3 17 14 46

110.00 13 20 48 3187.40 -19.50 107.22 21.31 61.35 i4 13 55

DIFFERENTIAL CORRECTIONS N|D-COURSE EXECUTION ACCURACY

TOE 1.3396 TRA 1.2879 TC-13,8078 BAU 1.6986 SA;T 9206.8 Sr_R 390.8 SG3 2398.8

ROE .2333 RRA .1590 RC3 -.2846 FAU .43291 RRT .6570 RItF .6432 RTF .9890

FOE 2.5940 FRA 5.2461 FC-40.7385 BSP 32294 _ 9225.7 R23 -.0108 Ri3 .9890

DOE 1.3598 BRA 1.2977 BC5i3.8108 FSP 8151 SG1 9213.0 $62 445.0 THA 2.42

EARTH TO MARS

186_53 ECC .20868 INC 2.i422 vl 30.153

217.28 RCA 147.60 APO 225.45 V2 25.662

i78.90 ZAC 81.11ETC 257.96 CLP 60.11

1.98 VHp 3.295 DpA 5.65 RAp 163.34 ECC 1.1514

PO CST TIM lNJ 2 LAT INJ 2 LONG

3148.4 -28.48 149.2t

2386.8 -28.45 86.84

3148.4 -28.48 145.21

2388.8 -28.45 86.84

1995.8 -34.02 57.90

2587.4 -23.17 100.00

ORBIT DETERMINATION ACCURACY

ST 2684.2 SR 455.3 SS 1727.2

CRT .9925 CRS -.9216 CST -.9578

LSA 5194.8 MSA 430.S SSA $1.3

EL1 2721.6 EL2 5A.7 ALF 9.$2

LAUNCH gATE NOV 21 1964 FL|GHT TIME 338.00 ARR|VAL DATE OCT 25 1965

HELIOCENTRIC CONIC 01STANCE 747.40i

RL IA7.76 LAL .00 LOL 58.72 VL 32.940 GAL -1.18 AZL 87.87 HCA 224.87 SMA

RP 213,62 LAp -1.50 LOP 283,27 VP 23.049 GAp -B.76 k ZP 91,51 TAL 353.15 TAp

RC 295.291GL 25.76 GP -2.95 ZAL 96.37 ZAp 58.81ET3 i77.50 ZAE 87.45 ETE

PLANETOCENTRIC CONIC

C3 9.226 VHL 3.037 DLA 31.30 RAL 167.46 RAD 6587.3 VEL 11.429 PTH

LNCH AZMTH LNCH TIHE L-I TIME |NJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME

76.06 10 59 45 3721.67 -25.70 149.22 25.17 71.48 11 41 47

105.94 14 19 54 3014.68 -25.68 96.98 25.17 71.46 1S 10 9

76.08 10 5g 49 3721.67 -25.70 149.22 25.17 71.48 11 41 47

103.g4 14 lg 24 3014.66 -25.68 96.98 25.17 71.46 i5 10 9

110.O0 16 44 54 2863.67 -33.48 G4.57 27.23 82.56 17 27 38

110.00 13 13 $6 3220.68 -18.40 109.17 21.68 60.67 14 7 37

01FFERENTIAL CORRECTIONs NIO-COURSE EXECUTIO_I ACCURACY

TOE 1.3158 TRA 1.3802 TC-14.1706 BAU i.748i SGT 9463.1 $GR 581.0 8G3 2326.4

ROE .2328 RRA .1287 RC3 -.2445 FAU .4i997 RRT .6249 RRF .6088 RTF .9894

FOE 2.3399 FRA 5.2116 FC-39.4091 8_P 33032 SG6 9480.9 R23 -.0140 R13 .9894

DOE !.3363 BRA 1.$893 BC314.1727 FSP 7850 861 9470.1 SG2 453.3 THA 2.20

EARTH TO MARS

186.5g ECC .20g06 INC 2.12g5 vl 30.153

218.01RCA 147.58 APO 22§.60 V2 25.697

176.86 ZAC 81.18 ETC 287.98 CLP $8.76

1.98 VHp 5.344 DpA 5.81 RAp 163.23 ECC 1.1518

PO CST TIM INJ 2 LAT INJ Z LONG

5121.7 -27.98 141.0A

2414.7 -27.97 88,80

5121.7 -27.98 141.04

2414.7 -27.97 88.80

1965.7 -34.13 55.40

2620,7 -22.17 102.06

ORBIT DETERMINATION ACCURACY

ST 2657.6 9R 451.5 SS 1632.0

CRT .9893 CRS -.9033 CST -.9522

LSA 3120.4 MSA 438.8 SSA 31.8

EL1 2694.9 EL2 65.1ALF 9.$5

LAUNCH DATE NOV 21 I984 FLIGHT T|N( 340.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC

RL 147.76 LAL .DO LOL 58.72 VL 32.944 GAL

RP 213.31 LAp -1,52 LOP 284.78 VP 23.093 GAp

RC 298.356 GL 25.57 GP -2.83 2AL 97.26 ZAp

PLAN[T(XENTRIC CONIC

C3 9.239 VHL 3.043 DLA 30.76 RAL 168.30 RAD 8567.3 VEL 11.430 PTH 1.98 VHp

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

77.46 10 53 2 3891.02 -25.25 146.75 25.90 71.82 11 54 35

102.54 14 13 20 3046.70 -25.24 99.22 25.90 71.8i 15 4 7

77.46 10 53 2 5691.02 -25.25 146.75 25.90 71.82 il 54 53

102.54 14 13 20 3046.70 -25.24 99.22 25.90 7i.81 15 4 7

110.00 18 57 4i 2533.54 -33.70 62.26 27.99 83.91 17 59 55

110.00 13 7 2I 3252.18 -17.34 111.00 22.12 60.07 I4 2 4

DIFFERENTIAL CC_RECTIONS MID-COURSE EXECUTION ACCURACy

TOE 1.2911TRA 1.4808 TC-14.4985 BAU 1.7g48 SGT 9710.2 9GR 573.3 SG3 2252.4

ROE .2329 RRA .tS86 RC3 -.2048 FAU .40819 RRT .5916 RRF .5740 RTF .9897

FOE 2.1091FRA 5.1951FC-37.98i9 _ BSP 33806 SGB 9727.1 R23 -.0159 R13 .9897

BOE 1.3120 BRA 1.4893 BC314.4999 FSp 7565 SG1 9716.i 862 461.9 THA 2.01

DISTANCE 751.6i8

-1.27 AZL 87.88 HCA 226.06 SNA

-8.90 AZP 91.47 TAL 352.68 TAp

57.50 ETS 177.47 ZAE 85.86 ETE

EARTH TO MARS

186.65 ECC .20946 INC 2.i170 vl 50.193

218.73 RCA 147.55 Apo 229.74 V2 29.731

178.82 ZAC 81.25 ETC 258.00 CLP 57.49

3.394 OpA 5.95 RAp 163.19 ECC 1.1524

PO CST TIM INJ 2 LAT INJ 2 LONG

3091.0 -27.49 138.$9

2446.7 -27.49 91.07

5091,D -27.49 138.59

2446.7 -27.49 91.07

1933.5 -34.18 53.04

2652.2 -21.19 105.98

ORBIT DETERMINATION ACCURACY

ST 2632.2 SR 490.8 SS 1249.4

CRT .9850 CRS -.8819 CST -.9465

LSA 3054.6 MSA 448.0 SSA $2.1

EL1 2669.4 EL2 76.8 ALF 9.58

i286



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOl. !. 196&)

LAUNCH DATE NOV 21 1964 FLIGHT TIME 342.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC DISTANCE 755.841 EARTH TO MARS

RL 147.76 LAL .00 LOL 58.72 VL 32.947 GAL-1.35 AZL 87.89 HCA 227.25 SMA 186.71ECC .20988 INC 2.1050 vl 30.153

RP 213.01 LAP -1.55 LOP 283.93 VP 23.136 GAp -9.04 AZP 91.45 TAL 352.19 TAp 219.44 RCA 147.52 Apo Z25.90 vZ 23.763

RC 297.AA8 GL 23.38 GP -2.74 ZAL 98.18 ZAp 56.22 ET$ 177.45 ZAE 84.30 ETE 176.76 ZAC 81.33 ETC 236.02 CLP 56.18

PLANETOCENTRIC CONIC

C3 9.298 VHL 3.049 DLA 30.20 RAL 159.16 RAD 6567.3 VEL 11.432 PTH 1.98 VHp 3.446 OpA 6.06 RAp 163,11ECC 1.1530

LNCH AZMTH LNCH TIME L-| TIME INJ LAT |NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

79.03 11 8 11 3654.69 -24.79 143.86 26.66 72.18 12 9 6 3054.7 -26.99 135.73

100,93 14 3 4 3084.68 -24.78 101.90 26.66 72.16 14 56 28 2484.7 -26.98 93.77

79.03 11 8 11 3654.69 -24.79 143.86 26.66 72.18 12 9 6 3054.7 -26.99 135.73

100.95 14 5 4 3084.68 -24.78 $05.90 26.66 72.$6 14 56 28 2484.7 -26.98 93.77

110.00 17 10 1 2304.97 -33.89 60.05 28.75 85.21 17 51 46 1905.0 -34.18 50.81

110.00 13 2 24 3282.40 -16.31 112.73 22.61 59.53 13 57 7 2682.4 -20.23 103.80

DIFFERENTIAL CCIRRECTIOI¢9 MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2622 TRA 1.3855 TC-14.8050 BAU 1.8405 SGT 9951.3 $GR 567.1 SG3 2179.2 ST 2601.4 SR 450.4 $9 1471.2

ROE .2333 RRA .1588 RC3 -.1667 FAu .39251 RRT .5577 RRF .5387 RTF .9899 CRT .9793 CRS -.8359 CST -.9396

FOE 1.8854 FRA 5.1804 FC-36.5463 BSP 34565 SGB 9987.4 R23 -.0175 R13 .9899 LSA 2987.1 MSA 459.1 SSA 32.5

8DE 1.2836 8RA 1,5935 BC314.8059 FSp 7292 SG1 9956.3 SG2 470.5 THA $.82 EL1 2638.6 EL2 89.8 ALF 9.63

LAUNCH DATE NOV 21 1964 FLIGHT TIM( 344.00 ARRIVAL DATE OCT 31 1963

HELIOCENTRIC CONIC DISTANCE 760.069 EARTH TO MARS

RL 147.76 LAL .00 LOt. 58.72 VL 32.951 GAL -1.44 AZL 87.91HCA 228.45 SMA 186.78 ECC .21033 INC 2.0934 V1 30.153

RP 212.72 LAp -1.57 LOP 287.15 VP 23.179 GAp -9.18 AZP 91.39 TAL 551.69 TAp 220.14 RCA 147.49 APO 226.07 V2 23.798

RE 298.526 GL 23.18 GP -2.65 2AL 99.13 ZAp 54.98 ETS 177.43 zAE 82.79 ETE 178.76 ZAC 81.41ETC 258.02 CLP $4.94

PLAN(TOCENTRIC CONIC

C3 9.345 VHL 3.057 OLA 29.62 RAL 170.04 RAD 6567.3 VEL 11.434 pTH 1.98 vHP 3.500 DpA 6.16 RAp 163.11ECC 1.1538

LNCH AZMTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ A ZMTH INJ T|ME PO CST TIM [NJ 2 LAT INJ 2 LONG

80.92 11 25 58 3610.15 -24.31 140.38 27.45 72.53 12 26 8 5010.2 -26.47 132.27

99.08 13 54 19 3131.18 -24.30 105.19 27.45 72.52 14 46 30 2551.2 -26.46 97.08

100.00 14 33 17 3000.17 -26.55 96.18 28.16 75.73 15 25 17 2400.2 -28.25 87.79

100.00 13 27 41 3216.40 -22.10 110.69 26.62 69.34 14 21 17 2616.4 -24.71 102.86

110.00 17 22 0 2477.64 -34.02 57.92 29.51 86.46 18 3 17 1877.6 -34.14 48.68

110.00 12 57 27 3311.69 -15.29 114.39 25.15 59.05 15 52 39 2711.7 -19.28 107.54

DIFFERENTIAL CORRECTIONS MIO-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2307 TRA 1.6961 TC-15.0807 8AU 1.8842 SGT10183.6 SGR 562.3 SG3 2105.9 ST 2569.2 SR 450.6 SS 1400.4

ROE .2341RRA .1589 RC3 -.1301FAU .37875 RRT .3236 RRF .5034 RTF .9901 CRT .9721CRS -.8239 CST -.9321

FOE 1.6785 FRA 5.1644 FC-35.0884 BSP 35351 50810199.1 R23 -.0190 R13 .9901 LSA 2922.8 MSA 470.1 SSA 32.7

BDE 1.2528 BRA 1.7035 BC315.0812 FSP 7041 S0110187.9 SG2 478.9 THA 1.66 ELI 2606.4 EL2 104.2 ALF 9.69

LAUNCH OA_E NOV 21 1964 FLIGHT TIME 346.00 ARRIVAL OATE NOV Z 1965

HELIOCENTRIC CONIC DISTANCE 764.302 EARTH TO MARS

RL 147.76 LAL .00 LOL 58.72 VL 32.955 GAL -1.5] AZL 87.92 HCA 2Z9.65 SMA 186.85 ECC .21081 INC 2.0824 vl 30.133

RP 212.43 LAP -1.39 LOP 288.33 VP 23.221 GAP -9.31 AZfl 91.35 TAL 351.18 TAp 220.83 RCA 147.46 APO 226.24 v2 25.831

RC 299.392 GL 22.98 GP -2.56 ZAL 100.10 ZAp 53.78 ETS 177.40 ZAE 81,30 ETE 178.73 ZAC 81.49 ETC 258.03 CLP 53.74

PLANETOCENTRIC CONIC

C3 9.400 VHL 3.066 OLA 29.03 RAL 170.94 RAD 6567.3 VEL 11.436 PTH 1,98 VHP 3.§55 DpA 6.24 RAp 165.14 ECC 1.1347

LNCH AZMTH LNCH TIME L-I TIME %NJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAX [NJ 2 LONG

83.32 11 48 27 5550.58 -23.82 135.81 28.27 72.89 12 47 38 2950.6 -25.93 127.7S

96.68 13 39 0 3195.03 -23.81 109.59 28.27 72.88 14 32 13 2395.0 -25.93 101.51

100.00 13 5 16 2916.14 -27.82 90.26 29.40 78.60 15 53 52 2316.1 -29.11 81.69

100.00 13 4 32 3302.70 -19.93 116.17 26.75 67.24 13 59 55 2702.7 -22.84 108,59

110.00 17 33 42 2451.32 -34.11 55.87 30.29 87.67 18 14 33 1851.3 -34,06 46.63

110.00 12 52 55 3540.29 -$4.28 115.99 23.74 58.61 $3 48 36 2740.3 -18.36 109.22

DIFFERENTIAL CORRECTIONS MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE 1.1954 TRA 1.8110 1C-15.3319 8AU 1.9267 80710409.4 $GR 558.7 SG3 2032.9 ST 2533.5 SR 451.2 SS 1334.3

ROE .2352 RRA .1591RC3 -.0950 FAU .36506 RRT .4892 RRF .4679 RTF .9905 CRT .9630 CRS -.7906 CST -.9237

FOE 1.4754 FRA 5.1447 FC-53.6237 8SP 36114 80B10424.4 R23 -.0203 R13 .9905 LSA 2858.1MSA 482.2 SSA 32.9

8DE 1.2183 8RA 1.8180 8C315.3322 FSP 6789 8G110413.0 SG2 487.1 THA 1.51 EL1 2570.5 EL2 119.9 ALF 9.75

LAUNCH DATE NOV 21 1964 FLIGHT T|ME 348.00 ARRIVAL DATE NOV 4 1963

HELIOCENTRIC CONIC

RL 147.76 LAL .00 LOL

RP 212.13 LAp -1.61 LOP 289.55 VP 23.263 GAp -9.45 AZP 91.31TAL V2 25.863

RE 300.643 GL 22.78 GP -2.48 ZAL 101.10 ZAp 52.61 ET8 177.58 ZAE CLP 52.57

PLANETOCENTRIC CONIC

C3 9.462 VHL 3.076 CLA 26.43 RAL 175.86 RAO 6567.3 VEL 11.439 pTH 1.98 VHP 5.612 DpA 6.30 RAP 163.21ECC 1.1357

LNCH AZMTH LNCH TIME L-I TIME %NJ LAT %NJ LONG INJ RT ASC ]NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

87.40 12 25 38 3443.60 -23.51 127.79 29.12 73.25 15 23 1 2845.6 -25.38 119.73

92.60 13 9 8 3302.62 -23.30 117.47 29.12 73.24 14 4 11 2702.6 -25.38 109.41

100.00 15 27 12 2857.76 -28.53 86.06 30.47 80.$9 16 14 50 2257.8 -29.53 77.40

100.00 12 50 15 3363.69 -18.27 119.95 27.12 65.92 15 46 18 2763.7 -21.37 112.35

110.00 17 45 11 2425.83 -34.17 53.88 31.07 88.84 18 25 37 1825.8 -33.95 44.64

110.00 $2 48 45 3368.39 -13.28 117.53 24.37 58.21 $3 44 53 2768.4 -17.39 110.85

DIFFERENTIAL CORRECTION8 ORBIT DETERMINATION ACCURACY

TOE 1.1582 TRA ST 2494.9 SR 452.3 SS 1275.0

ROE .2367 RRA CRT ._516 CRS -.7500 CST -.9146

FOE 1.2858 FRA LSA 27_4.4 MSA 494.9 SSA 33.0

BDE 1.1902 BRA EL1 2531.9 EL2 137.0 ALF 9.82

DISTANCE 768.541 EARTH TO MARS

58.72 VL 32.959 GAL -1.63 AZL 87.93 HCA 230.85 SMA 186.92 ECC .21132 INC 2.0716 VI 30.153

350.65 TAp 221.50 RCA 147.42 APO 226.42

79.85 ETE 178.71 ZAC 81.57 ETC 258.02

MID-COURSE EXECUTION ACCURACY

1.9303 TC-15.5590 BAU 1.9685 SGT10629.2 SGR 556.4 SG3 1961.1

.1592 RC3 -.0615 FAU .35160 RRT .4550 RRF .4328 RTF .9905

5.1242 FC-32.1682 BSP 36858 50810843.8 R23 -.0212 R13 .9905

1.9369 8C515.5591 FSP 6548 S0110682.2 SG2 495.3 THA 1.37

1287



JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH 0ATE NOV 21 1964

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 211.67 LAP -1.53

RC 301.687 GL 22.57

PLANETOCENTRIC CONIC

C3 9.534 VHL 3.088

LNCH AZMTH LNCH TIME

90.00 13 38 16

90.00 12 3 56

100.00 15 45 58

100.00 12 38 55

110.00 17 36 29

110.00 12 44

FLIGHT TIME 350.00 ARRIVAL DATE NOV 6 1965

DISTANCE 772.784 EARTH TO MARS

LOt. 58.72 VL 32.964 GAL -1.72 AZL 87.94 HCA 232.06 8HA 186.99 ECC .21186 INC 2.0611 Vt 50.153

LOP 290.76 VP 23.304 GAP -9.38 AZP 91.27 TAL 350.11 TAp 222.17 RCA 147.38 Apo 226.61 v2 25.895

GP -2.4I ZAL I02.12 ZAp 51.48 ETS 177.36 ZAE 78.44 ETE 178.69 ZAC 81.66 ETC 238.02 CLP 51.44

DLA 27.81 RAL 172.79 RAO 6567.3 VEL 11.442 PTH 1.98 VHp

L-I TIME INJ LAT INJ LO_IG INJ RT ASC INJ AZNTH INJ TIME

3221.17 -23.80 112.22 30.84 77.90 14 31 58

3327.99 -19.83 132.89 28.94 69.37 13 2 44

2809.53 -29.02 82.58 31.47 82'.48 16 32 48

3414.87 -16.83 123.06 27.60 64.92 13 35 50

2401.05 -34.18 51.95 31.86 89.99 18 36 30

3396.12 -12.28 119.08 23.04 57.84 13 41 29

D 1FFERENT|AL CCRRECTIQAqS

TOE 1.1131TRA 2.0532 TC-15.7399 8AU 2.0087

RDE .2384 RRA .1595 RC3 -.0298 FAU .33843

FDE 1.1019 FRA 3.1042 FC-30.7314 8SP 37603

BOE 1.1383 BRA 2.0614 BC313.7399 FSP 6316

LAUNCH DATE NOV 21 1964

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 211.60 LAp -1.64

RC 302.717 GL 22.33

PLANETOCENTRIC CONIC

C3 9.615 VHL 3.101

LNCH AZMTH LNCH TilIE

90.00 14 5 29

90.00 11 44 |8

100.00 16 2 56

100.00 12 29 30

110.00 18 7 38

110.00 12 41 18

OIFFEREHTIAL CCRRECTIGNS

TOE 1.0658 TRA 2.1955 TC-13.9309 BAU 2.0477

ROE .2404 RRA .1597 RC3 .OO07 FAU .32526

FDE .9266 FRA 3.0801 FC'_.Z975 eSP 38333

BOE 1.0926 BRA 2.1913 BC315.9309 FSP 6088

MID-COURSE EXECUTICN ACCURACy

SG710843.2 SGR 334.9 SG3 1891.0

RRT .4213 RRF .3981RTF .9906

SG810857.4 R23 -.0222 R13 .9906

S0110845.7 SG2 503.2 THA 1.24

3.671 OpA 6.34 RAp 163.31 ECC 1.1569

PO CST TIM INJ 2 LAT INJ 2 LONG

2621.2 -27.21 103.84

2928.0 -22.47 125.01

2209.5 -29.75 73.83

2814.9 -20.07 113.77

1801,0 -33.81 42.72

2796.1 -16.44 112.44

ORBIT DETERMINATION ACCURACY

ST 2454.5 SR A§3.6 SS 1221.1

CRT .9374 CRS -.7026 CST -.9041

LSA 2731.4 NSA 509.5 SSA 33.1

ELI 2491.2 EL2 155.7 ALF 9.87

FLIGHT TIME 332.00

DISTANCE 777.033

LOt. 58.72 VL 32.968 GAL -1.82 AZL 97.93 HCA 233.26 SMA

LOP 291.97 VP 23.344 GAP -9.71 AZP 91.23 TAL 349.55 TAp

GP -Z.33 ZAL 103.16 ZAP 50.38 ET8 177.34 ZAE 77.05 ETE

OLA 27.17 RAL 173.73 RAD 6587.3 VEL 11.446 PTH 1.99 VHP 3.731 DpA 6.37 RAp 163.44 ECC 1.1382

L-! TIME INJ LAT INJ LONG INJ RT ASC lHJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

3148.71 -28.77 106.91 32.03 80.39 14 57 35 2545.7 -27.82 98.40

3800.77 -17.87 137.64 29.28 67.66 12 44 23 3006.8 -20.74 130.14

2767.09 -29.35 79.45 32.43 84.08 16 49 3 2167.1 -29.86 70.68

3460.62 -15.48 125.80 28.17 64.11 13 27 11 2860.6 -18.84 118.61

2370.88 -34.17 50.08 32.67 91.11 18 47 15 1776.9 -33.64 40.86

3423.59 -11.28 120.56 25.76 57.52 13 38 21 2823.6 -15.48 114.00

MID-COURSE EXECUT|OM ACCURACy ORBIT DETERMINATION ACCURACY

$G711049.4 SGR 554.4 803 1820.9 ST 2412.7 SR 433.3 SS 1173.2

RRT .3879 RRF .3839 RTF .9907 CRT .9199 CRS -.6491 CST -.8932

SG811083.3 R23 -.0230 R13 .9907 LSA 2669.9 NSA 324.7 SSA 33.0

SG111051.5 SG2 510.9 THA 1.12 ELI 2449.0 EL2 175.9 ALF 9.90

ARRIVAL DATE NOV 8 1963

EARTH TO MARS

187.07 ECC .21242 INC 2.0310 vl 30.153

222.82 RCA 147.33 APO 226.81 V2 23.926

178.68 ZAC 81.76 ETC 238.00 CLP 30.34

LAUNCH OATE NOV 21 196A FLIGHT TIME 354.00 ARRIVAL 0ATE NOV 10 1965

HELIOCENTRIC CONIC

RL 147.76 LAL .0_

RP 211.33 LAP -1.66

RC 303.736 GL 22.13

PLANETOCENTRIC CONIC

C3 9.703 VHL 3.115

LNCH AZMTH LNCH TIME

90.00 14 27 3

90.00 11 30 22

100,00 16 18 44

100.00 12 21 22

110.00 18 18 40

110.00 12 37 56

OISTANCE 781.285

LOL 58.72 VL 32.973 GAL -1.93 AZL 87.96 HCA

LOP 293.18 VP 23.384 GAP -9.83 AZP 91.19 TAL

GP -2.26 ZAL 104.23 ZAp 49.31 ETS 177.33 ZAE

EARTH TO MARS

234.48 8MA 187.15 ECC .21301 INC 2.0412 vl 30.153

348.98 TAp 223.46 RCA 147.28 APO 227.02 V2 25.956

75.70 ETE 178.66 ZAC 81.85 ETC 257.99 CLP 49.27

OLA 26.52 RAL 174.70 RAO 6567.4 VEL 11.450 PTH 1.99 VHp

L-I TIME INJ LAT INJ LONG INJ RT A$C [NJ AZMTH INJ TIHE

3088.32 -27.35 102.83 33.12 82.36 13 18 32

3687,66 -16.25 141.38 29.79 66,49 12 31 30

2726.46 -29.59 76.61 33.39 83.56 17 4 13

3502.91 -14.21 128.29 28.80 63.42 13 19 45

2353.25 -34.12 48.21 33.49 92.20 18 37 33

3450.92 -10.27 122.08 26.31 37.22 13 33 27

01FFERENTIAL CORRECTIONS

TOE 1.0249 TRA 2.3301 TC-18.0399 6AU 2.0811

ROE .2431RRA .1601RC3 .0303 FAU .31133

FOE .7947 FRA 5.0767 FC-27.7720 89P 39281

60E 1.0533 8RA 2.3336 BC316.0399 FSP 5910

LAUNCH DATE NOV 21 1964

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 211.08 LAP -1.68

RC 304.746 GL 21._1

PLANETOCENTRIC CONIC

C3 9.806 VHL 3.131

LNCH AZMTH LNCH TIME

90.00 14 43 53

90.00 11 19 16

100.00 16 33 40

100.00 12 14 12

110.00 18 29 33

110.00 12 34 48

DIFFERENTIAL CORRECTIONS

TOE .9387 TRA 2.4584 TC-16.2057 BAU 2.1243

ROE .2434 RRA .1599 RC3 .0563 FAU .30024

FDE .3997 FRA 3.0225 FC-26.§081BSP 39716

BDE .9896 BRA 2.4636 BC316.2038 FSP 5642

MID-COURSE EXECUTION ACCURACy

90711241.4 SGR 333.4 SG3 1750.3

RRT .3569 flRF .3333 RTF .9908

SG811236.1 R23 -.0226 213 .9908

56111243.1 SG2 318.7 THA 1.01

FLIGHT TIME 336.00

DISTANCE 783.542

3.792 DpA 6.37 RAp 163.60 ECC 1.1597

PO CST TIM ;NJ 2 LAT INJ 2 LONG

2488.5 -28.12 94.25

3067.6 -19.30 134.02

2128.5 -29.89 67.81

2902.9 -17.67 121.20

1753.2 -33.44 39.04

2830.9 -14.52 113.34

ORBIT DETERMINATION ACCURACY

ST 2389.0 SR 457.8 SS 1142.1

CRT .9000 CRS -.3977 CST -.8854

LSA 2632.7 MSA 537.6 SSA 32.9

EL1 2424.3 EL2 196.7ALF 9.85

ARRIVAL DATE NOV 12 1963

EARTH TO MARS

187.23 ECC .21364 INC 2.0317 Vl 30.133

224.09 RCA 147.23 APO 227.23 V2 25.986

178.63 ZAC 81.93 ETC 237.97 CLP 48.23

LOL 58.72 VL 32.977 GAL T2.04 AZL 87.97 PtCA 233.69 _I4A

LOP 294.40 VP 23.424 GAP -9.96 AZP 91.13 TAL 349.40 TAP

GP -2.20 ZAL 105.32 ZAP 48.27 ETS 177.31ZA( 74.38 ETE

OLA 23_86 RAL 173.67 RAO 6367.4 VEL 11.434 PTH 1.99 VHP 3.833 DpA 6.36 RAP 163.79 ECC 1.1614

L-I TIME INJ LAT INJ I._G INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

3040.12 -27.74 99.34 34.15 84.07 13 38 35 2440.1 -28.27 90.71

3720.13 -14.80 144.55 30.40 63.38 12 21 16 3120.1 -17.98 137.31

2692.72 -29.73 73.96 34.33 86.94 17 18 33 2092.7 -29.86 65.16

3542.75 -12.99 130.61 29.49 62.84 13 13 14 2942.8 -16.32 123.61

2330.14 -34.05 46.41 34.33 93.26 19 8 23 1730.1 -33.22 37.27

3478.10 -9.27 123.32 27.30 36.93 13 32 46 2878.1 -13.§6 117.05

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

80T11448.7 SGAR 335.3 963 1686.7 ST 2327.8 SR 459.5 SS 1096.5

RRT .3232 RRF .2977 RTF .9909 CRT .8729 CRS -.5229 CST -.8705

80811462.2 R23 -.0248 R13 .9909 LSA 2353.4 MSA 537.7 SSA 32.8

S6111430.1SG2 523.8THA .90 EL1 2362.4 EL2 220,9 ALF 9.86
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH 0ATE NOV 21 1964

HELIO_.ENTRIC CONIC

RL 147.76 LAL .00

RP 210.82 LAF -1.69

RC S03.746 GL 21.67

PLANETOCENTRIC CON|C

CS 9.917 VHL 3.149

LNCH AZMTH LNCH TIME

90.00 15 3 9

90.00 11 9 53

100.00 16 47 56

100.00 12 7 43

110.00 18 40 21

110.00 12 31 $1

LOL 56.72 VL

LOP 295.61 VP 23.463 GAP -10.08 AZP 91.10 TAL

GP -2.13 ZAL 108.44 ZAP 47.28 ET8 177.29 ZAE

347.79 TAp 224.71 RCA 147.17

73.08 ETE 178.65 ZAC 82.06

FLIGHT TIM( 358.00 ARRIVAL DATE NOV

OISTANCE 789.803 EARTH TO MARS

32.982 GAL -2.15 AZL 87.96 HCA 236.91SMA 187.31ECC .21430 INC 2.0223 vl

APO 227.46 V2

ETC 257.94 CLP

OLA 25.18 RAL 176.65 RAD 6567.4 VEL 11.459 PTH 1.99 VHP 3.919 DPA 6.34

L-X TIME INJ LAT IN/ LONG INJ RT ASC INJ AZHTH INJ TiME PO CST TZM

2997.02 -26.00 98.21 35.17 85.61 15 53 6 2397.0

3767.72 -13.44 147.38 31.08 64.84 12 12 40 3167.7

2659.08 -29.85 71.46 35.28 88.25 17 32 17 2059.1

3580.88 -11.79 132.81 30.24 62.33 13 7 26 2980.9

2307.47 -33.94 44.65 35.18 94.30 19 18 49 1707.5

3305.26 -8.26 124.98 28.13 56.71 13 30 16 2905.3

14 1965

50.153

26.015

47.23

RAp 164.01 ECC 1.1632

INJ 2 LAT INJ 2 LONG

-28.32 87.56

-16.72 140.24

-29.77 62.66

-15.40 125,89

-32.98 35.55

-12.58 118.55

OIFFERENTIAL CORRECTIONS MID-COURSE ExECuT[ON ACCURACY

TOE .8990 TRA 2.6022 TC-16.3043 BAU 2.1617 SGTt1640.4 SGR 557.0 SG3 1621.4

ROE .2464 RRA .1600 RC3 .0818 FAU .26810 RRT .2919 RRF .2657 RTF .9909

FOE .4477 FRA 4.9883 FC-23.1500 BSP 40361 S6811653.7 R23 -.0232 R13 .9909

BDE .9327 lIRA 2.6071 6C316.3047 FSP 5423 $6111641.3 SGZ 532.7 THA .80

LAUNCH DATE NOV 21 1964 FL[GHT TIME 360.00

HELIOCENTR|C C_NIC DISTANCE 794.067

RL 147.76 LAL .00 LOL 58.72 Yr. 32.987 GAL -2.26 AZI. 87.99 HCA 238.13 SMA 187.40 ECC .21499

RP 210.58 LAP -1.71L(_ 296.84 VP 23.501 GAP -10.21 AZP 91.06 TAL 347.18 TAp 225.31 RCA 147.11

RC 306.73_ GL 21.44 GP -2.07 ZAL 107.57 ZAP 46.29 ETS 177.27 ZAE 71.81 ETE 178.64 ZAC 82.17

PLANETOCENTRIC C.ONIC

C3 10.040 VHL 3.169 DLA 24.49 RAL I?T.G5 RAD 6367.4 VIEL 11.464 PTH 1.99 VHP 3.983 DpA 6.30

LNCH AZMTH LNCH TZNE L-| TZNE [NJ LAT INJ LONG INJ RT A$C ZNJ AZNTH INJ TIME PO CST TIM

90.00 15 19 16 2957.62 -28.17 93.34 36.18 87.04 16 8 34 2357.6

90.00 11 1 41 3812.04 -12.15 149.99 31.82 84.22 12 S 13 3212.0

100.00 17 1 46 2627.16 -29.89 69.09 36.23 89.50 17 45 35 2027.2

100.00 12 1 53 3617.72 -10.62 134.92 31.03 61.89 13 2 11 3017.7

110.00 16 31 3 2283.22 -33.82 42.93 36.04 95.31 19 29 9 1685.2

110.00 12 29 4 3532.42 -7.24 126.42 28.99 56.50 13 27 57 2932.4

DIFFERENTIAL C-.CRflECTION$ NIO-COURSEE'x(CUTIOI ACCURACY

TOE .8360 TRA 2.7320 TC-16.3743 BAU 2.1980 S_T11826.5 _ 559.0 SG3 1558.0

ROE .2516 RRA .1600 RC3 .1037 FAU .27631 RRT .2617 RRF .2348 RTF .9910

FOE .3046 FRA 4.9341 FC-23.8250 BSP 41024 SG8|1839.7 R23 -.0260 R13 .9910

BDE .8730 BRA 2.7566 8C316.3748 FSP 5219 S6111827.4 SGZ 539.3 THA .71

ORBIT DETERNINATION ACCURACY

ST 2287.7 SR 462.0 SS 1067.6

CRT .8420 CRS -.4514 CST -.8596

LSA 2501.0 NSA 575.1SSA 32.5

ELI 2320.9 ELI 245.7 ALF 9.76

ARRIVAL DATE NOV 16 1965

EARTH TO MARS

iNC 2.0133 vl 30.153

APO 227.69 V2 26.043

ETC 257.91CLP 46.25

RAp 164.26 ECC 1.1652

INJ 2 LAT INJ 2 LONG

-28.29 84.68

-15.52 142.93

-29.64 60.29

-14.29 128.06

-32.71 33.86

-11.59 120.03

ORBIT DETERMINATION ACCURACY

ST 2252.3 SR 464.8 98 1045.9

CRT .8057 CRS -.3762 CST -.8SOS

LSA 2455.7 MSA 592.7 SSA 32.2

ELI 2283.7 ELI 271.6 ALF 9.58

LAUNCH DATE NOV 21 1964 FLIGHT TIME 362.00 ARRIVAL DATE NOV 18 1965

HELIOCEHTRIC CONIC

RL 147.76 LAL .00

RP 210.34 LAP -1.72

RE S07.719 GL 21.19

PLANETOCENTR|C CONIC

CS 10.176 VHL 3.190

LNCH AZMTH LNCH TIME

90.00 15 34 34

90.00 10 54 24

100.00 17 15 8

100.00 11 36 30

110.00 19 I 40

110.00 12 26 28

O|STANCE 7g8.335 EARTH TO MARS

LOL 58.72 VL 32.g82 GAL -2.38 AZL 88.00 HCA 239.36 SMA 187.49 ECC .21572 INC 2.0044 Vt 30.153

LOP 298.06 VP 23.539 LAP -10.33 AZP 91.02 TAL 346.55 TAp 225.90 RCA 147.04 APO 227.93 V2 26.071

GP -2.01ZAL 106.72 ZAP 45.34 ET3 177.26 ZkE 70.57 ETE 178.64 ZAC 82.28 ETC 257.88 CLP 45.30

DLA 23.79 RAL 178.65 RAO 6567.4 VEL 11.470 PTH 1.99 VHp 4.052 DpA 6.24 RAp 164.54 ECC 1.1675

L-I TIM( INJ LAT INJ LONG INJ RT k$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2920.97 -28.27 90.67 37.16 88.38 16 23 14 2321.0 -28.20 82.00

3854.04 -10.89 152.44 32.61 63.70 11 58 38 3284.0 -14.34 145.45

2596.67 -29.89 66.82 37.19 90.69 17 58 25 1996.7 -29.47 §_.04

3653.57 -9.46 136.93 31.86 61.51 12 57 24 3053.6 -13.19 130.15

2263.38 -33,67 41.24 36.92 96.30 19 39 24 1663.4 -32.4S 32.22

3559.62 -6.21 127.86 29.89 56.32 13 25 47 2959.6 -10.60 121.51

O]FFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7678 TRA 2.g037 TC-16.4210 OAU 2.2340 SGT12007.9 8GR 561.4 $63 1496.0 9T 2220.0 3R 467.9 SS 1029.6

ROE .2552 RRA .1599 RC3 .1282 FAU .26466 RRT .2321RRF .2048 RTF .9910 CRT .7628 CRS -.2975 CST -.8427

FOE .1678 FRA 4.9142 FC-22.5334 OSP 41637 S6812021.0 R23 -.0266 R13 .9910 LSA 2415.5 MSA 809.9 SSA 31.9

BDE .8091 8RA 2.9101 BC316.4215 FSP 5016 S6112008.8 SG2 546.1THA .62 EL1 2249.1 ELI 298.6 ALF 9.30

LAU_qCH t)ATE NOV 21 1964 FLIGHT TIN( 564.00 ARRIVAL DATE NOV 20 1965

HELIOCENTRIC CC_AIC

RL 147.76 LAL .00 LOL 38.72 VL 32.997 GAL

DISTANCE 802.606 EARTH TO MARS

-2.30 AZL 88.00 HCA 240.58 SMA 187.38 ECC .21648 INC 1.9957 vt

RP 210.10 LAp -1.74 LOP 299.29 VP 23.376 GAP -10.45 AZP 90.98 TAt. 345.90 TAp-226.49 _CA 146.97 APO 228.18 V2

RC 308.691GL 20.93 GP -1.96 ZAL 109.89 ZAp 44.41ETS 177.24 ZAE 69.36 ETE 178.63 _AC 82.39 ETC 257.84 CLP

PLANETOCENTRIC C_[C

CS 10.324 VHL 3.213 DLA 23.07 RAL 179.66 RAD 6567.4 VEL 11.477 PTH 1.99 VHP 4.120 OpA 6.17 RAp 164.84 ECC

LNCH AZHTH LNCH TIME L-I TIHE INJ LAT INJ LONG INJ RT ASC IHJ AZ!4TH INJ TIME PO CST TIM INJ 2 LAT INJ

90.00 15 49 12 2886.49 -28,31 88.13 38.19 89.64 16 37 19 2286.5 -28.06

30.153

26.098

44.38

1.1699

2 LONG

79.49

90.00 10 47 48 3894.34 -9.66 154.76 33.46 63.25 11 52 43 3294.3 -13.18 147.85

100.00 17 28 10 2567.40 -29.84 64.63 38.16 91.84 18 10 58 1967.4 -29.27 55.89

100.00 11 51 32 3688.68 -8.31 138.93 32.74 61.18 12 53 0 3088.7 -12.10 132.18

110.00 19 12 12 2241.94 -33.49 39.39 37.82 97.26 19 49 34 1641.9 -32.13 30.62

110.00 12 23 89 3586.89 _5.18 129.30 30.82 56.16 13 23 46 2986.9 -9.59 122.98

DIFFERENTIAL C.CRRECTIONS MIO-COUR$E (XI[CUTION ACCURACY C_R01T 0ETERMINATION ACCURACY

TOE .6967 TRA 3.0653 TC-16.4399 BAU 2.2692 SGT12184.3 $GR 564.2 863 1435.6 3T 2193.6 SR 471.2 38 1019.4

RDE .2891 RRA .1597 RC3 .1491 FAU .23369 RRT .2037 RRF .|753 RTF .9910 CRT .7138 CRS -.2184 CST -.8379

FDE .0398 FRA 4.8731 FC-21.2732 BSP 42262 Sr,_12197.3 R23 -.0273 R13 .g910 LSA 2385.1 MSA 826.3 SSA 31.5

BDE .7433 8RA 3.06g6 8C316.4406 FSP 4816 S6112184.8 $62 332.4 THA .54 EL1 2221.8 EL2 326.1 ALF 8.90
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOl.. I, 1964)

LAUNCH DATE NOV 21 1984 FLIGHT TIME 366.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC CONIC 01STANCE 806.879 EARTH TO MARS

RL 147.76 LAL .00 LOt. 58.72 VL 33.002 GAL -2.62 AZL 88.01HCA 241.81 SMA 187.67 ECC .21728 ]NC 1.9873 Vl 30,153

RP 209.88 LAP -1.7§ LOP 300.§2 VP 23.812 GAp -10.57 AZP 80.94 TAL 345.24 TAp 227.06 RCA 146.89 Apo 228.44 V2 26.124

RC 309.654 GL 20.67 GP -1.g0 ZAL 111.07 ZAF 43.52 ETS 177.22 ZAE 68.17 ETE 178.63 ZAC 82.51ETC 257.80 CLP 43.48

PLANETOCENTRIC CONIC

C3 10.488 VNL 3.238 OLA 22.34 RAL 180.87 RAD 6567.4 VEL 11.484 PTH 2.00 VHp 4.190 DpA 6.09 RAp 185.17 ECC 1.1726

LNCH AZNTM LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 3 20 2853.78 -28.31 85.75 39.20 90.84 18 SO 54 2253.8 -27.89 77.11

90.00 10 41 47 3933.34 -8.46 157.00 34.34 62.88 11 47 21 3333.3 -12.03 150.14

100.00 17 40 54 2539.19 -2g.76 62.56 39.14 92.94 16 23 13 1939.2 -2g.04 53.83

100.00 11 46 55 3723.16 -7.18 140.88 33.65 60.90 12 48 58 3123.2 -11.00 134.16

110.00 19 22 39 2220.87 -33.30 37.97 38.74 98.20 19 59 40 1820.9 -31.81 29.06

110.00 12 21 39 3614.24 -4.14 130.73 31.78 56.04 13 21 53 3014.2 -8.38 124.45

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRB IT DETERMINATION ACCURACY

TOE .8220 TRA 3.2518 TC-16.4308 BAU 2.3036 SGT12356.0 STeR 567.4 $63 1376.9 ST 2180.0 SR 474.7 SS 1014.7

ROE .2633 RRA .1594 RC3 .1686 FAU .24281 RRT .1763 RRF .1475 RTF .9909 CRT .6583 CRS -.1393 CST -.8358

FOE -.0813 FRA 4.830? FC-20.0459 6SP 42870 SGB12369.0 R23 -.0280 RI3 .9909 LSA 2365.3 MSA 641.7 SSA 31.0

BOE .8754 BRA 3.2357 BC316.4317 FSP 4630 S6112356.4 $G2 338.3 THA .46 EL1 2202.9 EL2 353.6 ALF 8.37

LAUNCH DATE NOV 21 1964 FLIGHT TIME 368.00 ARRIVAL OATE NOV 24 1965

EARTH TO MARS

243.04 SHA 187.76 ECC .21811 INC 1.9790 vl 30.153

344.57 TAP 227.61 RCA 146.81 APO 228.71 V2 26.149

67.01 ETE 178.63 ZAC 82.63 ETC 257.76 CLP 42.61

HELIOCENTRIC CONIC DISTANCE 811.155

RL 147.76 LAL .00 LOL 58.72 VL 33.008 GAL -2.75 AZL 88.02 HCA

RP 209.68 LAP -1.76 LOP 301.73 VP 23.647 GAP -10.70 AZP 90.90 TAL

RC 310.607 GL 20.41 GP -1.85 ZAL 112.27 ZAP 42.65 ETS 177.20 ZAE

PLAN(TOCENTRIC CONIC

C$ 10.883 VHL 3.265 OLA 21.60 RAL 181.70 RAD 6567.4 VI[L 11.491 PTH 2.00 VHP 4.281 DpA 5.99 RAp 165.53 ECC 1.1755

LNCH AZI4TH LHCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 16 17 2 2822.56 -28.25 83.47 40.22 91.99 17 4 4

90.00 10 36 15 3971.34 -7.28 159.16 35.27 62.56 11 42 26

100.00 17 53 22 2511.94 -29.65 60.34 40.14 93.99 18 35 14

100.00 11 42 36 3757.19 -6.03 142.75 34.61 60.67 12 45 13

110.00 19 33 0 2200.19 -33.09 36.40 39.67 99.11 20 9 41

110.00 12 19 26 3841.70 -3.10 132.17 32.78 55.94 13 20 8

DIFFERENTIAL C._RECTION$ MID-COURSI[ ExECuTION ACCURACY

TOE .5439 TRA 3.4033 TC-16.3950 BAU 2.3374 SGT12522.3 SGR 570.8 963 1319.7

ROE .2678 RRA .1591 RC3 ,1887 FAU .23223 RRT ,1498 RRF .1205 RTF .9909

FOE -.1931 FNA 4.7860 FC-16.8544 8SP 43466 96912535.3 R23 -.0286 R13 .9909

BDE .8063 ORA 3.4070 BC$16.3961 FSP 4448 S8112522.6 SG2 564.3 THA .39

PO CST TIM INJ 2 LAT INJ 2 LONG

2222.6 -27.68 74.85

3371.3 -10.90 152.35

1911.9 -28.78 51.84

3157.2 -9.91 136.09

1600.2 -31.48 27.54

3041.7 -7.55 125.91

oRBIT DETERMINATION ACCURACY

ST 2174.0 SR 478.5 SS 1014.4

CRT .3968 CRS -.0633 CST -.8373

LSA 2356.9 MSA 654.5 SSA 30.5

ELI 2193.2 ELI 380.6 ALF 7.72

LAUNCH DATE NOV 21 1964 FLIGHT T1ME 370,00 ARRIVAL DATE NOV 26 1965

HELIOCENTRIC CONIC

RL 147.78 LAL .O0

RP 209.44 LAp -1.76

RC 311.551 GL 20.15

FLANETOCENTRIC CONIC

C3 10.855 VHL 3.295

LNCH A2NTH LNCH TIME

90.00 18 30 21

90.00 10 31 6

100.00 18 5 $6

100.00 11 38 33

110.00 19 43 17

110.00 12 17 21

DIFFERENTIAL C.(:RRECT1ONS

TOE .4623 TRA 3.5812 TC-16.3337 BAU 2.3707

ROE .2727 RRA .1586 RC3 .2033 FAU .22196

FOE -.2985 FRA 4.7381 FC-17.7015 B$1P 44060

BDE .3368 9RA 3.5647 BC316.3350 FSP 4269

DISTANCE 813.432 EARTH TO MARS

LOt. 58.72 VL 33.013 GAL -2.88 AZL 88.03 HCA 244.28 SMA 187.86 ECC .21899 INC 1.9708 vl 30.153

LOP 302.99 VP 23.682 GAP -10.82 AZP 90.86 TAL 343.88 TAp 228.16 RCA 146.72 APO 228.99 V2 26.174

GP -1.60 ZAL 113.48 ZAp 41.80 ETS 177.18 ZAE 65.87 ETE 178.63 ZAC 82.76 (TC 257.71CLP 41.77

DLA 20.85 RAL 182.72 RAO 6567.4 VEL 11.500 PTH 2.00 VHF 4.333 DpA 3.68 RAp 163.90 ECC 1.1787

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2792.65 -28.18 81.29 41.25 93.08 17 16 54 2192.6 -27.44 72.70

4008.54 -6.10 181.26 36.25 62.30 11 37 55 3408.5 -9.77 154.50

2485.55 -29.§1 56.59 41.14 95.01 18 47 1 1885.6 -28.50 49.93

3790.87 -4.92 144.62 35.60 60.48 12 41 44 3190.9 -8.82 137.99

2179.90 -32.86 34.66 40.63 99.99 20 lg 37 1579.9 -31.13 26.06

3669.28 -2.05 133.61 33.81 55.87 13 18 30 3069.3 -6.51 127.37

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12684.6 SGR 574.4 SG3 1264.1 ST 2178.8 SR 482.5 SS 1017.6

RRT .1243 RRF .0944 RTF .9908 CRT .5296 CRS .0102 CST -.8415

$GB12697.6 R23 -.0293 R13 .9908 LSA 2360.6 MSA 665.2 SSA 30.0

SG112684.8 SG2 569.9 THA .32 EL1 2194.3 EL2 406.3 ALF 6.93

LAUNCH DATE NOV 21 1964 FL|GHT TIME 372.00 ARRIVAL DATE NOV 28 1965

HELIOCENTRIC CCI41C D|STANCE 819.712

RL 147.78 LAb .00 LOL 58.72 VL 33.019 GAL -3.01 AZL 68.04 HCA

RP 209.24 LAp -1.79 LOP 304.2Z VP 23.716 GAP -10.94 AZP 90.81 Tk_.

RC 312.486 GL 19.83 GP -1.76 ZAL 114.71 ZAP 40.98 ET9 177.17 ZAE

PLAN(TOCENTRIC CONIC

C3 11.064 VHL 3,326 OLA 20.09 RAL 183.75 RAO 6567.4 V1EL 11.509 PTH

EARTH TO MARS

245.52 SMA 187.95 ECC .21990 INC 1.9628 Vl 30.153

343.17 TAp 228.69 RCA 146.62 APO 229.28 V2 26.198

64.75 ETE 178.63 ZAC 82.88 ETC 257.66 CLP 40.94

2.00 VHP 4.407 DpA 5.76

INJ AZI4TH [NJ TIME PO CST TIM

94.12 17 29 25 2163.9

62.08 11 33 44 3445.1

95.99 18 58 36 1860.0

60.33 12 38 29 3224.3

100.65 20 29 29 1560.0

55.83 13 16 58 3097.0

LNCH AZI4TH LHCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 16 43 22 2763.88 -28.04 79.19 42.29

90.00 10 26 19 4043.11 -4.94 163.32 37.26

100.00 18 17 38 2459.97 -29.34 36.70 42.18

100.00 11 34 45 3624.26 -3.60 146.46 36.63

110.00 19 33 29 2160.00 -32.62 33.36 41.60

110.00 12 13 21 3896.99 -.99 |35.06 34.87

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3789 TRA 3.7650 TC-16.2451 BAU 2.4032 SGT12841.4 8GR 576.2 SG3 1210.0

ROE .2780 RRA .1580 RC3 .2185 FAU .21192 RRT .0997 RRF .0693 RTF .9907

FOE -.3967 FRA 4.6892 FC-16.3821BSP 44637 SG912854.4 R23 -.0299 R13 .9907

BOE .4683 8RA 3.7684 8C316.2466 FSP 4097 88112841.5 SG2 575.3 THA .26

RAp 166.30 ECC 1.1821

INJ 2 LAT INJ 2 LONG

-27.17 70.63

-8.64 156.59

-28.20 48.09

-7.72 139.87

-30.78 24.62

-5.46 128.83

ORBIT DETERMINATION ACCURACY

ST 2195.0 SR 486.6 SS 1024.0

CRT .4583 CRS .07g7 CST -.8484

LSA 2377.0 MSA 672.9 SSA 29.4

EL1 2206.8 EL2 430.2 ALF 6.03
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 196A)
i

LAUNCH DAIE NOV 21 1964 FLIGHT TIME 374.00 ARRIVAL DATE NOV 30 1965

HELIOCENTRIC CCdNIC

RL 147.76 LAL .00

RP 209.04 LAP -1.80

RC 313.411GL 19.56

PLANETOCENTRIC CONIC

C3 11.290 VHL 3.360

LNCH AZMTH LNCH TIME

90.00 16 56 5

90.00 10 21 48

100.00 18 29 25

100.00 11 31 9

110.O0 20 3 36

110.00 12 13 28

DIFFERENTIAL CORRECTIO(M$

TOE .2887 TRA 3.9553 TC-16.1328 BAU 2.4353

ROE .2835 RRA .1572 RC3 .2324 FAU .20215

FOE -.4879 FflA 4.6383 FC-15.5011BSIP 45221

BOE .4047 BRA 3.9384 6C316.1345 FSP 3933

DISTANCE 823.992 EARTH TO MARS

LOL 58.72 VL 33.024 GAL -3.15 AZL 88.04 HCA 246.76 SMA 188.05 ECC .22086 INC 1.9550 vt 30.153

LOP 305.46 VP 25.749 GAp -11.06 AIR 90.77 TAL 342.45 TAp 229.21 RCA 146.52 APO 229.58 V2 26.221

GP -1.71 ZAL 115.94 ZAp 40.18 ETS 177.15 ZAE 63.65 ETE 178.64 ZAC 83.02 ETC 257.61CLp 40.15

OLA 19.32 RAL 184.79 RAD 6567.4 VEL 11.519 pTH 2.01VHp 4.482 DpA 3.62 RAp 166.73 ECC 1.1858

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ]MJ 2 LONG

2736.16 -27.89 77.18 43.35 95.12 17 41 41 2136.2 -26.89 68.66

4081.18 -3.79 165.35 38.31 61.92 11 29 50 3481.2 -7.52 158.65

2435.14 -29.15 54.88 43.20 96.93 19 10 1 1855.1 -27.89 46.31

3657.43 -2.68 148.28 37.69 60.22 12 35 27 3257.4 -6.62 141.72

2140.49 -32.36 31.89 42.59 101.68 20 39 17 1540.5 -30.41 23.22

3724.84 .08 136.51 55.97 55.82 13 15 33 3124.8 -4.41 130.30

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

96T12994.6 8G,R 582.1 863 1157.2 ST 2223.8 SR 491.0 SS 1032.3

RRT .0760 RRF .0449 RTF .9906 CRT .3840 CRS .1448 CST -.8571

96813007.6 R23 -.0306 R13 .9905 LSA 2406.5 MSA 677.9 SSA 28.9

S6112994.6 SG2 580.4 THA .20 ELI 2232.1 EL2 451.6 ALF 5.05

LAUNCH DATE NOV 21 1964 FLIGHT TIME 376.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CCNIC

RL 147.76 LAL .00

RP 208.85 LAp -1.81

RC 314.329 GL 19.26

PLANETOCENTRIC CONIC

C3 11.535 VHL 3.396

LNCH AZMTH LNCH Till(

90.00 17 8 32

90.00 10 17 36

100.00 18 41 3

100.00 11 27 48

110.00 20 13 38

110.00 12 11 40

DIFFERENTIAL CCRRECTIONS

TOE .1975 TRA 4.1520 TC-15.9958 BAu 2.4670

ROE .2895 RRA .1563 RC3 .2449 FAU .19274

FOE -.5719 FRA 4.5824 FC-14.4858 BSP 45785

8DE .3505 8RA 4.1549 BC315.9977 FSP 3773

DISTANCE 628.273 EARTH TO MARS

LOL 38.72 VL 33.030 GAL -3.29 AZI. 88.05 HCA 248.00 SNA 188.15 ECC .22186 |NC 1.9473 Vl 30.153

LOP 306.71 VP 23.781 GAp -11.18 AZP 90.73 TAt.. 341.72 TAp 229.72 RCA 146.41 APO 229.90 V2 26.243

GP -1.67 ZAL 117.19 ZAp 39.40 ET$ 177.13 ZAE 62.58 ETE 178.64 ZAC 83.15 ETC 257.55 CLP 39.37

0LA 18.54 RAL 185.81 RAO 6367.4 VEL 11.529 PTH 2.01 VHp 4.559 OpA 5.48 RAp 167.17 ECC 1.1898

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2709.39 -27.71 75.24 44.43 98.08 17 53 41 2109.4 -26.58 66.76

4118.84 -2.64 167.34 39.39 61.80 11 26 13 3516.8 -6.39 160.67

2411.04 -28.94 53.12 44.25 97.83 19 21 14 1811.0 -27.55 44.59

3890.42 -1.36 150.10 58.79 60.14 12 32 36 3290.4 -5.52 143.55

2121.40 -32.08 30.47 43.60 102.48 20 48 59 1521.4 -30.03 21.86

3752.84 1.15 137.97 37.10 55.83 13 14 13 3152.8 -3.34 131.76

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13143.2 $GR 586.1 SG3 1106.3 ST 2264.9 SR 495.5 S3 1042.2

RRT .0532 RRF .0215 RTF .9904 CRT .3083 CRS .2049 CST -.8671

SG813158.5 R23 -.0313 R13 .9904 LSA 2449.1 MSA 679.9 6SA 28.3

S6113143.5 SG2 585.3 THA .14 ELI 2270.2 EL2 470.2 ALF 4.03

LAUNCH DATE NOV 21 1964 FLIGHT TIME 378.00 ARRIVAL DATE DEC 4 196S

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 208.67 LAp -1.81

MC 315.238 GL 18.96

PLANETOCENTRIC CONIC

C3 11.799 VHL 3.435

LNCH AZMTH LNCH TIME

90.00 17 20 45

90.00 10 13 57

100.00 18 52 30

100.00 11 24 33

110.00 20 23 34

110.00 12 9 56

DIFFERENTIAL CORRECTIONS

TOE .1024 TRA 4.3547 TC-15.8385 BAU 2.4987

ROE .2956 RRA .1552 RC3 .2560 FAU .18363

FOE -.6498 FRA 4.5244 FC-13.4743 8SP 48338

8OE .3130 8RA 4.3575 BC315.8406 FSP 3618

DISTANCE 832.555 EARTH

LOt. 58.72 VL 33.036 GAL -3.44 AZL 88.06 HCA 249.24 SMA 188.25 ECC .22291 INC

LOP 307.95 VP 23.813 GAP -11.50 AZP 90.69 TAL 340.97 TAp 230.21 RCA 146.29 Apo

GP -1.63 ZAL 118.44 ZAP 36.64 ET8 177.11 ZAE 61.53 ETE 178.64 ZAC 83.29 ETC

TO MARS

1.9397 vl 30.153

230.22 v2 26.264

257.50 CLP 38.61

OLA 17.76 RAL 186.85 RAD 6567.4 VE L 11.541 pTH 2.01VHp 4.636 DpA 5.32 RAp 167.64 ECC 1.1942

L-I TIME [NJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C�T TIM INJ 2 LAT INJ 2 LONG

2683.53 -27.51 73.37 45.51 96.99 18 5 29 2083.5 -26.26 64.93

4152.17 -1.51 169.31 40.51 61.72 11 22 49 3552.2 -5.27 162.66

2387.64 -28.71 51.42 45.33 98.70 19 32 18 1787.6 -27.21 42.94

3923.28 -.45 151.90 39.92 60.11 12 29 56 3323.3 -4.42 145.37

2102.72 -31.60 29.09 44.63 103.25 20 58 37 1502.7 -29.65 20.54

3760.97 2,22 139.44 58.25 55.88 13 12 59 3181.0 -2.27 133.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T13288.9 SGR 590.1SG3 1057.0 ST 2317.6 SR 500.1 SS 1052.5

RRT .0310 RRF -.0013 RTF .9902 CRT .2322 CRS .2606 CST -.8778

S6813302.0 R23 -.0321 R13 .9902 LSA 2503.5 MSA 679.1 $SA 27.6

S6113288.9 SG2 589.9 THA .08 EL1 2320.7 EL2 485.8 ALF 3.00

LAUNCH DATE NOV 21 1964 FLIGHT TIM( 380.00 ARRIVAL DATE DEC 6 1963

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 208.49 LAp -1.82

RC 316.140 GL 18.66

PLANETOCENTRIC CONIC

C3 12.O83 VHL 3.475

LNCH A2MTH LNCH TIME

90.00 17 32 45

90.00 10 9 51

100.00 19 3 47

100.00 11 21 29

110.00 20 33 25

110.00 12 8 21

DIFFERENTIAL (-CRRECTION8

TDE .0050 TRA 4.5649 TC-15.6558 BAU 2.5295

RDE .3025 RRA .1539 RC3 .2659 FAU .17471

FOE -.7202 FRA 4.4660 FC-12.5175 BSP 46896

BD( .3025 BRA 4.5675 8C315.6581FSp 3467

DISTANCE 836.836 EARTH TO MARS

LOt. 58.72 VL 33.041 GAL -3.58 AZL 88.07 HCA 250.49 SMA 188.56 ECC .22400 INC 1.9322 V1 30.153

LOP 309.20 Vp 23.844 GAP -11.42 AZP 90.65 TAL 340.21 TAp 230.69 RCA 146.16 Apo 230.55 V2 26.285

GP -1.59 ZAL 119,70 ZAP 37.91ET8 177.09 ZAE 60.49 ETE 178.65 ZAC 83.43 ETC 257.44 CLP 37.88

DLA 16.97 RAL 187.88 RAD 6567.5 VEL 11.553 PTH 2.02 VHp 4.716 OpA 5.15 RAp 168.12 ECC 1.1989

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2658.51 -27.29 71.58 46.62 97.87 18 17 3 2058.5 -25.92 63.18

4187.22 -.37 171.27 41.67 61.69 11 19 38 3587.2 -4.16 164.63

2364.91 -28.47 49.78 46.42 99.53 19 43 12 1764.9 -26.85 41.34

3956.04 .67 153.70 41.09 60.11 12 27 25 3356.0 -3.32 147.17

2084.47 -31.51 27.75 45.68 104.00 21 8 10 1484.5 -29.26 19.26

3809.25 3.30 140.92 59.44 55.96 13 11 50 3209.2 -1.19 134.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13429.S SGR 594.2 SG3 1009.0 ST 2382.5 SR 504.9 SS 1063.1

RRT .0098 RRF -.0250 RTF .9900 CRT .1580 CRS .3109 CST -.8887

86813442.E R23 -.0327 R13 .9900 LSA 2569.8 NSA 673.7 SSA 27.1

S6113429.5 SG2 594.2 THA .OZ ELi 2383.8 EL2 498.3 ALF Z.OI
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 19645

LAUNCH DATE NOb 2t 1984 FLIGHT TIN[ 382,00 ARR|VAL DATE DEC 8 1965

HELIOCENTRIC CONIC

RL 147.76 LAL .DO

RP 206.32 LAP -1.83

RC 31T.035 GL 18.34

PLAN(TOC(NTRIC CONIC

C) lt.$90 VHL ).520

LNCH AZ14TN LNCH TIME

90.00 17 44 5Z

9O.OO 10 6 14

100.00 19 14 55

lOO.O0 11 18 55

110.00 20 45 11

110.00 12 6 48

OIFFEREJkITIAL CCRRECTION$

TOE -.0959 IRA 4.7815 TC-15.4548 8AU Z.5604

ROE .)096 RRA .1524RC$ .2748 FAU .16614

FOE -.7655 FRA 4.40)5 FC-11.6085 B8P 47443

BOE .3241 BRA 4.78)7 BC515.4572 FSP 5322

OISTANCE 841.117 EARTH TO MARS

L04. 58.72 VL 33.047 GAL -3.74 AZL 88.08 HCA 251.74 SMA 188.46 ECC .22515 INC 1.9248 vl 30.153

LOP 320.45 Vp 23.873 GAP -11.54 AZP RO.60 TAL 339.43 TAP 251.16 RCA 146.03 APO 230.89 V2 26.304

GP ol.58 ZAL 120.97 ZAP 37.1R ET6 177.07 ZNE 59.48 ETE 178.65 ZAC 83.57 ETC 257.38 CLp 57.16

OLA 18.17 RAIL 188.91 RAID 6587.5 VI[L 11.586 PTH 2.02 VHP 4.796 DpA 4.97 RAp 168.63 ECC 1.2059

L-I TIM( INJ LAT INJ L_G INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2934.51 -27.05 6R.84 47.74 98.70 18 28 26 2054.3 -25.57 61.49

4222.04 .75 173.21 42.86 61.69 11 16 38 3622.0 -3.04 166.58

2342,85 -28.21 46,19 47.52 100.33 19 53 57 1742.9 -26.49 59.81

)988.72 1.77 155,49 42.29 60.t6 12 25 5 5388.7 -2.21 148.97

2068.68 -31.21 26.45 48.75 104.71 21 17 37 1466.7 -28.87 18.02

)6)7.87 4.36 142.4t 40.68 56.07 13 10 46 3237.7 -.10 1)6.19

MID-COURSE (vI:CUTIOk ACCURACY ORBIT DETERNINATION ACCURACY

IN_713367.0 _k;AR 598.3 _3 962.6 8T 2457.8 SR 509.9 SS 1073.3

RRT -.0109 RRF -.0444 RTF .9897 CRT .0860 CRS .3576 CST -.8990

S0813580,2 R23 .0336 R13 -.9897 LSA 2646.1MSA 670.6 SSA 26.5

S6118587.0 SG2 598.3 THA 179.97 EL1 2458.2 EL2 507.9 ALF 1.07

LAUNCH OAT( NOV 21 IN4 FLIGHT TI_ 384.00 ARRIVAL DATE DEC 10 1965

H(LIOCENTfllC C(_AIC

RL 147.78 LAL .DO

RP 208.16 LAP -1.63

RC 517.924 61. 18.02

PLAN(TOCENTRIC CONIC

C) 12.720 VHL ).567

LNCH AZMTH LNCH TIM(

90.00 17 58 T

90.00 10 2 52

100.00 19 28 $2

100.00 11 15 46

110.00 20 52 50

110.00 12 5 20

DIFFERENTIAL CCRRECTION8

TOE -. 1995 TRA 5.0045 TC-15.2335 BALI 2.5R10

ROE .)170 RRA .1507 RC5 .2820 FAU .15777

FOE -.8445 FflA 4.5584 FC-10,7383 8SlP 47969

BIDE .5746 BflA 5.0067 8C315.2361 FSP 3180

DISTANCE 845.396 EARTH TO MARS

LOL 58.72 VL 33.053 GAL -3.90 AZL 88.08 HCA 252.99 SNA 188.57 ECC .22634 INC 1.9176 vt 30.153

LOP 311.70 VP 23.902 GAP -11.68 AZP 90.56 TAL 338.63 TAp 231.62 RCA 145.89 APO 2)1,25 V2 26.)23

GtP -1.52 zAL 122.24 ZAP 36.50 [78 177.05 zAE 58.48 ETE 178.65 ZAC 85.72 ETC 257.32 CLP )6.47

DLA 15.37 HAL t89.93 RAD 8387.5 V(L 11.580 PTH 2.03 VHP 4.879 DpA 4.77 RAP 169.15 ECC 1.2093

L-I TINIE INJ LAT INJ LGNG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM |NJ 2 LAT INJ 2 LCAMG

2810.89 -28.80 68.18 48.88 99.50 16 39 38 2010.9 -25.21 59.87

4258.67 1.87 175.14 44.08 61.74 11 15 49 )656.7 -1.92 168.51

2521.45 -27.R4 48.85 48.85 101.09 20 4 54 1721.5 -26.12 )8.32

4021.34 2.88 157.28 43.52 60.23 12 22 50 3421.3 -1.11 150.76

2049.34 -30.90 25.19 47.85 105.40 21 27 0 1449.3 -28.48 16.83

3688.22 5.47 143,91 41.92 58.20 13 9 46 3266.2 .99 137.68

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713700.3 SGR 602.4 SG3 917.5 ST 2542.6 SIR 514.9 SS 1082.5

RRT -.0309 RRF -.0851 RTF .9894 CRT .0178 CRS .4001 CST -.9086

Sr_13713.5 R23 .0345 R13 -.9894 LSA 2731.5 MSA 664.1 SSA 25.9

SG113700.3 SG2 802.1 THA 179.92 EL1 2542.9 EL2 514.8 ALF .21

LAUNCH DATE NOV 21 1944 FLIGHT TIM( 386.00 ARRIVAL DATE DEC 12 Ig6S

HELIO£ENTRIC CONIC

RL 14T.T6 LAL .DO

RP 206.01 LAp -1.84

RC 516.808 GL 17_70

PLANETOCENTRIC CONIC

C3 15.074 VHL 3.616

LNCH AZNTH LNCH TIME

90.00 18 ? 31

9O.OO 9 59 38

100.00 19 36 41

100.00 11 13 10

110.00 21 2 24

110.00 12 ) 56

DIFFERENTIAL CGRRECTION8

TOE -.S058 IRA 5.2356 TC-14.9923 8AU 2.6211

ROE .5249 RRA .1488 RC3 .2882 FAU .14986

FOE -.8969 FRA 4.2717 FC3-9.9109 8SP 48509

80E .4461 BRA 5.2377 BC514.9951 FSP )045

OISTANCE 849.674 EARTH TO MARS

LOL 56.72 VL 53.060 GAL -4.06 AZL 68.09 HCA 254.24 SMA 188.68 ECC .22759 INC 1.9104 vl 30.153

LOP 312.95 VP 23.930 GAP -11.79 AZP 90.52 TAL 3)7.82 TAp 232.06 flCA 145.74 APO 231.62 V2 26.541

GP -1.49 ZAL 123,51 ZAP 35.82 ET8 177.0) ZAE 57.51ETE 178.66 ZAC 85.87 ETC 257.26 CLP 35.79

DLA 14.57 RAL 190.96 RAD 6567.5 VEL 11.596 PTH 2._L3 VHP 4.962 DpA 4.57 RAp 169.69 ECC 1.2152

L-I TIME IHJ LAT |NJ LONG INJ RT ASC |NJ AZMTH ZHJ TIN( PO CST TIN |NJ 2 LAT INJ 2 LONG

2588.24 -26.5) 66.57 50.04 100.27 18 50 40 1988.2 -24.85 58.31

4291.14 2.96 177.07 45.54 61.83 11 11 9 5691.1 -.81 170.44

2300.70 -27.66 45.18 49.79 101.82 20 15 2 1700.7 -25.75 36.90

4053.91 3.98 159.07 44.79 60.55 12 20 44 )455.9 -.DO 152.54

2032.48 -)0.59 23.97 48.96 106.06 21 36 17 1452.5 -28.09 15.67

)894.90 6.55 145.42 45.20 56.58 15 8 51 3294.9 2.09 159.18

HID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SG713829.8 _ 606.4 SG) 875.9 ST 2637.0 5R 520.0 SS 1090.4

RRT 0.0502 RRF -.0851RTF .9890 CRT -.0465 CRS .4383 CST -.9176

961813843.1 R23 .0354 R13 -.9890 LSA 2825.2 MSA 656.2 SSA 25.3

S6113829.8 SG2 605.7 THA 179.87 EL1 2657.1EL2 519.4 ALF 179.46

LAUNCH DATE NOV 21 1964 FLIGHT TIM( 388.00 ARRIVAL DATE DEC 14 1965

HELIOCENTRIC CCNIC

RL 147.76 LAL .00

RP 20?.86 LAp -1.84

RC 819.685 GL 17.57

PLANETOCENTRIC CONIC

C3 15.455 VHL ).668

LNCH AZMTN LNCH TIM(

90.00 18 18 44

90.00 9 56 33

100.00 19 47 20

100.00 11 10 38

110.00 21 11 52

110.00 12 2 36

DIFFERENTIAL CCRRECTIONS

TOE -.4152 TRA 5.4752 TC-14.7585 BAU 2.6517

ROE .5531 RRA .1466 RC5 .2955 FAU .14186

FOE -.9449 FRA 4.2018 FC3-9.1275 BSP 49016

80E .5323 BRA 5.4752 BC514.7414 FSP 2911

DISTANCE 85).950 EARTH TO MARS

LOL 58.72 VL 33.066 GAL -4.22 AZL 86.10 HCA 255.49 SMA 188.79 ECC .22889 INC 1.9032 vl 30.153

LOP 314.21VP 25.957 GAP -11.91AZP 90.48 TAL 3)7.00 TAp 232.49 RCA 145.57 APO 232.00 V2 26.557

GP -1.45 ZAL 124.76 ZAP 35.16 ET8 177.01 ZAE 56.55 ETE 178.66 ZAC 84.05 ETC 257.20 CLP 35.13

DLA 13.77 RAt. 191.98 RAO 6567.5 VEL 11.612 PTH 2.05 VHP 5.047 OPA 4.36 RAp 170.25 ECC 1.2214

L-[ T[ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2566.34 -26.26 65.03 51.21 100.99 19 1 31 1966.3 -24.48 56.81

4325.48 4.08 178.99 46.64 61.95 11 8 39 5725.5 .50 172.35

2280.61 -27.37 43.75 50.96 102.52 20 25 21 1680.6 -25.37 35.52

4086.45 5.07 160.87 46.09 60.50 12 18 45 3486.4 1.10 154.33

2016.11 -30.28 22.80 50.09 106.69 21 45 28 1416.1 -27.69 14.56

3923.71 7.63 146.95 44.51 56.58 15 8 0 3323.7 3.19 140.68

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT15957.4 SGR 610.4 SG3 831.8 ST 2738.4 SR 525.1SS 1097.0

RRT -.0691RRF -.1047 RTF .9886 CRT -.1062 CRS .4758 CST -.9255

S6813970.7 R23 .0364 RI5 -.9886 LSA 2925.4 HSA 647.8 SSA 24.7

SG113957.5 9G2 608.9 THA 179.83 EL1 2759.0 EL2 522.1 ALF 178.79
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 21 1964 FLIGHT TIME 3go. OO

DISTANCE 858.225

-4.40 AZL 88.10 HCA 256.75 SMA

ARRIVAL DATE DEC 16 1965

HELIOCENTRIC CONIC EARTH TO MAR S

RL 14T.Y6 LAL .OO LOL 58.T2 VL 55.072 GAL 188.90 ECC .25025 INC 1.8962 vl 30.153

RP 2OT.T3 LAp -1.8§ LOP 515.46 VP 23.983 GAp -12.04 AZP 90.43 TAL 356.16 TAp 232.91 RCA 145.40 Apo 232.39 v2 26.373

RC 320.558 GL 17.04 GP -1.42 ZAL 126.05 ZAp 34.52 ETS 178.99 ZAE 55.61 (TE 178.67 ZAC 84.19 ETC 257.13 CLP 34.49

PLANETOCENTRIC CONIC

C3 13.863 VHL 3.725 OLA 12.97 RAL 192.88 RAO 6567.5 VEL 11.630 PTH 2.04 VHp 5.154 OpA 4.14 RAp 170.83 ECC 1.2292

LNCH AZMYH LNCH TIME L-I TIME ;NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

90.00 18 29 47 2545.19 -25.98 63.54 52.41 101.69 19 12 12 1945.2 -2A.10 55.37

90.00 9 53 56 4359.70 5.17 180.91 47.96 62.12 11 6 16 3759.7 1.40 174.26

100.00 19 57 51 2261.16 -27.07 42.58 52.14 103.18 20 35 32 1661.2 -ZA.99 34.20

100.00 11 8 15 4118.95 6.16 162.67 47.42 60.69 12 16 52 5519.0 2.20 156.11

110.00 21 21 14 2000.24 -29.96 21.67 51.24 107.28 21 54 34 1400.2 -27.30 13.49

110.00 12 1 20 3952.64 8.72 148.49 45.86 56.82 13 7 12 3352.6 4.29 142.20

DIFFERENTIAL CORRECTIOICS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.5273 TRA 5.7182 TC-14.4665 BAU 2.6818 8GTI407g.g $GR 6|4.3 SG3 7g0.9 ST 2846.2 SR 530.3 SS 1101.8

ROE .3417 RRA .1442 RC5 .2975 FAU .13426 RRT -.0874 RRF -.1240 RTF .9882 CRY -.1616 CRS .5063 CST -.9324

FOE -.9877 FRA 4.1236 FC3-8.3842 8SP 49526 SG614095.5 R23 .0378 R13 -.9882 LSA 3031.0 MSA 639.1 SSA 2A.2

B_E .6284 BRA 5.7200 8C314.4696 FSP 2782 SGI1408D.O SG2 612.0 THA 179.T8 ELI 2847.5 EL2 523.1 ALF 178.22

LAUNCH DATE NOV 21 1964 FLIGHT TIME 392.00 ARRIVAL DATE DEC 18 1965

HELIOCENTRIC COLIC

RL 147.76 LAL .00

RP 207.60 LAp -1.85

RC 321.425 GL 16.71

PLANETOCENTRIC CONIC

C3 14.301 VHL 3.782

LNCH AZ14TH LNCH TIME

90.00 18 40 34

90.00 9 50 47

100.00 20 8 12

100.00 11 5 55

110.00 21 30 29

110.00 12 0 7

DISTANCE 862.493 EARTH TO MARS

LOL 58.72 VL 33.078 GAL -4.57 AZL 88.11 HCA 258.01 SMA 189.01 ECC .23167 INC 1.8892 vl 30.153

LOP 316.72 VP 24.009 GAP -12.17 AZP 90.38 TAL 335.31 TAp 233.51 RCA 145.22 APO 232.80 V2 26.388

GP -1.59 ZAL 127.32 ZAp 33.90 ETS 176.97 Z/ME 54.68 ETE 178.67 ZAC 84.35 ETC 257.07 CLP 33.87

DLA 12.17 RAL 194.00 RAD 6567.6 VEL 11.648 PTH 2.04 VHp 5.222 DpA 3.91 RAP 171.42 ECC 1.2554

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

2524.76 -25.69 62.12 53.82 102.35 19 22 44 1924.8 -25.73 53.99

4393.81 6.25 182.83 49.32 62.33 11 4 1 3795.8 2.50 176.16

2242.37 -28.77 41.07 53.34 103.82 20 45 35 1642.4 -24.61 32.94

4151.43 7.24 164.48 48.79 60.92 12 15 6 3551.4 5.30 157.90

1984.90 -29.65 20.59 52.42 107.86 22 3 34 1384.9 -26.92 12.46

3981.67 9.79 150.05 47.23 57.09 15 6 29 5381.7 5.39 143.72

ORBIT DETERMINATION ACCURACY

ST 2959.3 SR 535.6 SS 1104.4

CRT -.2123 CRS .5557 CST -.9385

LSA 3141.1MSA 630.1 SSA 23.6

ELI 2961.6 EL2 523.0 ALF 177.73

DIFFERENTIAL CCRRECTIONS

TOE -.6420 TRA 5.9710 TC-14.1817 BAU 2.7121

ROE .3508 RRA .1415 RC5 .3002 FAU .12691

FOE-1.0247 FRA 4.0530 FC3-7.6823 BSP 50019

BOE .7316 BRA 5.9727 BC314.1849 FSP 2656

MID-COURSE EXECUTION ACCuRACy

SGT14200.t SGR 618.1 $G3 751.4

RRT -.1052 RRF -.1427 RTF .9877

SG614213.5 R23 .0388 R13 -.9877

SG114200.2 SG2 614.7 THA 179.74

LAUNCH DATE NOV 21 1964

HELIOCENTRIC CONIC

RL 147.76 LAL .0O

RP 207.48 LAP -1.85

RC 322.266 GL 16.57

PLANEYOCENTRIC CONIC

C3 14.770 VHL $.845

LNCH AZMTH LNCH TIME

90.00 18 51 21

90.00 9 48 5

100.00 20 18 25

100.00 11 5 42

110.00 21 39 39

110.00 11 58 58

FLIGHT T[ME 394.00 ARRIVAL DATE DEC 20 1965

DISTANCE 866.759 EARTH TO MARS

LOL 58.72 VL 33.085 GAL -4.75 AZL 88,12 HCA 259.26 SMA 189.12 ECC .23315 INC 1.8823 vl 30.153

LOP 517.98 vP 24.053 GAP -12.30 AZP 90.35 TAL 334.44 TAp 233.70 RCA 145.03 APO 235.21 V2 26.402

GP -1.56 ZAL 128.58 ZAp 55.29 ETS 176.95 ZAE 53.77 ETE 178.68 ZAC 84.51ETC 257.01CLP 33.26

OLA 11.37 RAL 195.00 RAO 6567.6 VEL 11.669 PTH 2.05 VHp 5.512 OpA 5.67 RAp 172.03 ECC 1.2431

L-| TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2505.06 -25.39 50.75 54.86 102.97 IS 33 6 1905.1 -23.36 52.67

4427.83 7.52 184.76 50.71 62.57 11 1 53 5827.8 5.59 178.07

2224.25 -26.47 39.80 54.56 104.42 20 55 50 1624.2 -24.23 31.72

4183.69 8.30 166.30 50.18 61.18 12 15 26 3583.9 4.40 159.69

1970.09 -29.33 19.55 53.61 108.40 22 12 29 1370.1 -26.54 11.AS

4010.80 10.87 151.62 48.64 57.39 13 5 49 3410.8 6.49 145.26

DIFFERENTIAL CCRRECTIONS

TOE -.Y599 TRA 6.2502 TC-13.8881 BAU 2.7430

ROE .3603 RRA .1385 RC5 .3022 FAU .11982

F06-1.0571 FRA 3.9742 FC5-7.0232 BSP 50495

BOE .8410 9RA 6.2517 BC513.8915 FSP 2533

RID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGTI4317.E SGR 621.9 SG3 713.2 ST 3076.4 SR ,540.8 SS 1105.0

RRT -.1228 RRF -.1812 RTF .9871 CRT -.2591 CRS .5629 CST -.9438

86814331.1 R23 .0401 R13 -.9871 LSA 3254.5 MSA 620.9 $SA 23.1

S6114317.8 SGZ 617.2 THA 179.69 ELI 3079.7 EL2 521.8 ALF 177.31

LAUNCH DATE NOV 21 1964 FLIGHT TIME 596.00 ARRIVAL DATE DEC 22 1965

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 207.36 LAP -1.85

RC 323.141GL 16.03

PLANETOCENTRIC CONIC

C3 15.272 VHL 3.908

LNCH AZMTH LNCH TIM1[

90.00 19 1 53

90.00 9 45 30

100.00 20 28 30

100.00 11 1 35

110.00 21 48 41

110.00 11 57 53

DIFFERENTIAL C_RRECT_ONS

TOE -.8801 TRA 6.4986 TC-13.5801 BAU 2.7733

ROE .3701 RRA .15SZ RC3 .3033 FAU .11295

F06-1.0845 FRA 3.8934 FC3-6.4016 BSP 50977

00£ .9547 BRA 6.5000 BC313.5835 FSP 2415

DISTANCE 871.020 EARTH TO MARS

LOL 58.72 VL 33.09I GAL -4.94 AZL 88.12 HCA 260.52 SldA 189.24 ECC .23470 INC 1.8754 Vl 30.153

LOP 319.24 VP 24.058 GAP -12.43 AZP 90.31 TAL 335.55 TAp 254.08 RCA 144.82 APO 233.65 V2 26.416

GP -1.53 ZAL 129.85 ZAP 32.70 ETS 176.92 zAE 52.88 ETE 178.68 ZAC 84.68 ETC 256.94 CLP 32.67

OLA 10.57 RAL 196.00 RAD 6567.6 VEL 11.690 PTH 2.06 VHP 5.403 DPA 3.42 RAp 172.65 ECC 1.2513

L-I TIME |NJ LAT INJ L(XMG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2486.08 -25.10 59.44 56.11 103.56 19 43 19 1886.1 -22.98 51.41

4461.77 8.38 186.69 52.14 62.65 IO 59 52 3861.8 4.68 179.97

2206.75 -26.17 36.59 55.80 104.99 21 5 17 1606.8 -23.86 30.56

4216.32 9.36 168.12 51.61 61.48 12 11 51 3616.3 5.48 161.48

1955.82 -29.02 18.56 54.82 108.91 22 21 17 1355.8 -26.17 10.54

4040.03 11.93 153.21 50.08 57.75 15 5 15 3440.0 7.59 146.81

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT14431.3 SGAR 625.6 863 676.4 ST 3197.0 SR 546.1 SS 1103.3

RRT -.1398 RRF -.1793 RTF .9864 CRT -.5016 CRS .58T8 CST -.9483

$_14444.9 R23 .0416 R13 -.9864 LSA 3370.6 MSA 612.1 SSA 22.6

36114451.6 SG2 619.4 THA 179.65 ELl 3201.4 EL2 519.9 ALF 176.97
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !, 1964)

LAUNCH OATE NOV 21 1904 FLIGHT T|H( 396.00 ARRIVAL DATE DEC 24 1965

HELIOCENTRIC CONIC DISTANCE 875.276 EARTH TO MARS

RL 147.Te LAL .00 LOL 58.72 Vb $3._97 GAL -5,13 AZL 88.13 HCA 261.79 SMA 189.35 ECC .23631 IMC 1.8686 V1 30.153

RP 207,28 LAP -1.85 LOP 320.50 Vp 24.076 GAP -12.56 AZP 90.IT TAL 332.66 TAp 234.44 RCA 144.61 APO 234.10 V2 28.428

RC 323.990 GL 15.69 GP -1.31 ZAL 131.10 ZAP 32.12 ET8 176.90 ZAE 52.00 ETE 178.68 ZAC 84.85 ETC 256.88 CLP 32.10

PLANETOCENTRIC CONIC

C3 15.809 VHL 3.978 OLA g.78 RAL 196.99 RAD 6567.6 V(L 11.713 PTH 2.06 VHp 5.496 DpA 3.16 RAp 173.29 ECC 1.2602

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

90.00 19 12 16 2467,62 -24.80 58.16 57.38 104.13 19 53 24 1867.8 -22.61 50.19

90.00 9 43 1 4495.62 9.43 186.63 53.59 63.18 10 57 57 3895.6 5.76 181.87

100.00 20 38 26 2189.93 -25.87 37.45 57.06 105.52 21 14 56 1589.9 -23.49 29.44

100.00 10 59 33 4248.73 10.41 169.98 53.07 61.82 12 10 22 3648.7 6.56 163.28

110.00 21 57 37 1942.11 -29,71 17.81 56.06 109.40 22 30 0 1342.1 °25.80 9.64

110.00 11 58 50 4069.33 12.99 154.92 51.55 58.10 13 4 40 3469.3 8.69 148.37

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-I.00S3 TRA 6.7730 TC-13.2660 BAU 2.8049 SGT14543.0 SGR 629.1 903 840.7 ST 3319.4 8R 551.3 SS 1099.1

ROE .3804 RRA .1318 RC3 .3035 FAU .10630 RRT -.1588 RRF -.1973 RTF .98§7 CRT -.3406 CRS .6109 CST -.9521

F06-1.1075 FRA 3.8003 FC3-§.8212 BSlP 51423 90014556.6 RZ3 .0432 R13 -.9857 LSA 3488.0 HSA 603.3 SSA 22.1

BOE 1.0730 8RA 8.7743 8C313.2718 FP 2296 90114543.3 $G2 621.4 THA 179.61 EL1 3324.9 ELI 517.5 ALF 176.68

LAUNCH DATE NOV 21 1964 FLIGHT TIME 400.00 ARRIVAL DATE DEC 26 1965

HELIOCENTRIC C_IC DISTANCE 879.526 EARTH TO MARS

RL 147.78 LAL .00 LOt. 58.72 VL 33.104 GAL -5.32 AZL 88.14 HCA 283.05 SIMA 189.47 ECC .23799 IHC 1.8618 vl 30.158

RP 207.19 LAp -1.85 LOP 321.77 VP 24.100 GAP -12.70 AZP 90.23 TAL 331.74 TAp 234.79 RCA 144.38 APO 234.36 V2 26.439

RC 324.833 GL 19.34 GP -1.28 ZAL 132.35 ZAP 31.58 ET9 176.88 ZA( 51.13 ETE 178.69 ZAC 85.02 ETC 256.82 CLP 31.54

PLANETOC(NTRIC C(_41C

CS 16.383 VHL 4.048 OLA 8.99 RAL 197.97 RAO 8567.7 VEL 11.737 PTH 2.07 VHP 5.591 DpA 2.89 RAp 173.94 ECC 1.2696

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ L_G |NJ fiT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 22 2tl 2450,27 --24.50 58.98 38.87 104.86 20 3 20 1850.3 -22.25 49.04

90.00 9 40 36 4§29.40 10.46 190.57 55.08 63.54 10 56 8 3929.4 6.82 183.78

100.00 20 48 13 2173.76 -25.57 36.32 58.34 106.03 21 24 27 1573.8 -23.12 28.38

100.00 10 57 36 4281.13 11.45 171.60 54.57 62.20 12 8 57 3661.1 7.64 185.09

110.00 22 6 27 1928.96 -28.41 16.70 57.31 109.86 22 38 36 1329.0 -25.44 8.79

110.00 11 55 51 4098.71 14.04 158.45 53.05 58.51 13 4 10 3498.7 9.78 149.95

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.1288 TRA 7.0566 TC-12.9475 BAU 2.8368 SGT14652.2 $GR 632.8 803 606.2 ST 3443.4 SR 556.5 SS 1092.6

ROE .3911 RRA .1277 RC3 .3029 FAU .09985 RRT -.1731 RRF -.2150 RTF .9649 CRT -.3760 CRS .6322 CST -.9553

FD(-1.1260 FRA 3.7206 FC3-5.2767 OSP 51854 SG014665.8 R23 .0449 RI3 -.9849 LSA 3606.4 HSA 595.0 SSA 21.7

ODE 1.1947 BRA 7.0578 6C312.9511 FSP 2185 $0114652.6 SG2 623.0 THA 179.57 ELI 3449.9 EL2 514.6 ALF 176.44

LAUNCH DATE NOV 21 1964 FLIGHT TIME 402.00 ARR|VAL DATE DEC 28 1965

HELIOCENTRIC CONIC DISTANCE 883.769 EARTH TO MARS

RL 147.76 LAL .OO LOL 58.72 VL 33.111 GAL -5.52 AZL 68.14 HCA 264.31 SMA 189.59 ECC .23975 INC 1.6550 VI 30.153

RP 207.08 LAP -1.85 LOP 325.03 VP 24.120 GAP -12.84 AZP 90.18 TAL 330.61 TAp 235.13 RCA 144.13 Apo 235.04 V2 26.449

RC 325.671 GL 15.00 GP -1.26 ZAL 153.59 ZAp 31.02 ETS 176.85 ZAE 50.28 ETE 178.69 ZAC 85.19 ETC 2§S.75 CLP 31.00

PLANETOCENTRIC CONIC

C3 10.996 VHL 4.123 OLA 8.20 RAL 198.95 RAD 6567.7 VEL 11.763 pTH 2.06 VHp 5.688 OpA 2.62 RAp 174.$1ECC 1.2797

LNCH AZMTH LNCH TIME L-I TIME INJ LAT lNJ LONG INJ RT ASC |NJ AZMTfl INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 19 32 33 2436.43 -24.21 55.84 59.97 105.16 20 13 7 1833.4 -21.89 47.93

90.00 9 38 21 4563.10 11.46 192.53 56.60 63.94 10 54 24 3963.1 7.88 185.69

100.00 20 57 52 2158.28 -25.27 35.27 56.64 106.52 21 33 50 1558.3 -22.77 27.37

100.00 10 55 45 4313.49 12.47 173,66 56.09 62.61 12 7 37 3713.5 8.70 166.90

110.00 22 15 10 1916.39 -28.12 15.64 58.58 110.29 22 47 6 1316.4 -25.10 7.97

110.00 11 54 55 4126.14 15.09 158.09 54.59 56.96 13 3 43 3528.1 10.86 151.54

DIFFERENTIAL CORRECTIONS M|D-C_RSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

10E-1.2378 TRA 7.3475 TC-12.8211 8AU 2.8686 SG714757.8 9GR 636.0 8G3 572.8 ST 3568.4 SR 561.6 SS 1084.0

RDE .4028 RRA .1234 RC3 .3016 FAU .09360 RRT -.1894 RRF -.2326 RTF .9840 CRT -.4086 CRS .6521CST -.9581

FOE-1.1407 FRA 3.6501 FC3-4.7679 BSP 52263 80814771.5 R23 .0468 RI3 -.9840 LSA 3725.4 HSA 386.8 SSA 21.2

BDE 1.3206 8RA 7.3485 8C312.6247 FSP 2074 8G114758.3 SG2 624.4 THA 179.53 EL1 3575.9 EL2 511.5 ALF 176.24

LAUNCH DATE NOV 21 1964 FLIGHT TIME 404.00 ARRIVAL DATE DEC 30 1965

HELIOCENTRIC C_qlC DISTANCE 888.004 EARTH TO MARS

RL 147.76 LAL .00 LOL 58.72 VL 33.117 GAL -5.73 AZI. 88.15 HCA 265.58 $14A 189.71 ECC .24158 INC 1.8483 V1 30.153

RP 207.00 LAP -1.84 LOP 324.30 VP 24.139 GAp -12.98 AZP 90.14 TAL 329.87 TAp 235.45 RCA 143.88 APO 235.54 V2 26.459

RC 326.506 GL 14.65 GP -1.23 ZAL 134.82 ZAP 30.49 ET9 176.83 ZAE 49.45 ETE 178.70 ZAC 85.37 ETC 256.69 CLP 30.47

PLANETOCENTRIC CONIC

C3 17.631VHL 4.201DLA 7.43 RAL 199.91RAU 8567.7 VEL 11.791PTH 2.08 VHp 5.786 UpA 2.34 RAp 175.29 ECC 1.2905

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LOHG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 19 42 26 2417.30 -23.92 54.75 61.30 105.63 20 22 46 1817.3 -21.54 46.88

90.00 9 36 8 4596.73 12.48 194.49 58.16 64.37 10 52 45 3996.7 8.92 187.61

100.00 21 7 23 2143.45 -24.98 34.26 60.96 106.97 21 43 6 1543.4 -22.42 26.40

100.00 10 53 55 4345.82 13.47 175.54 57.65 63.06 12 6 21 3745.8 9.75 168.72

110.00 22 23 46 1904.40 -27,83 15.05 59.87 110.69 22 55 30 1304.4 -24.76 7.20

110.00 11 54 1 4157.63 16.11 159.76 56.15 59.44 13 3 19 3557.6 11.94 153.14

DIFFERENTIAL CORRECT|ON8 MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TDE-1.3890 TRA 7.6467 TC-12.2919 8AU 2.9015 $G714881.4 $GR 639.2 SG3 540.6 ST 3692.9 SR 566.6 SS 1072.8

RDE .4139 RRA .1168 RC3 .2996 FAU .06758 RRT -.2054 RRF -.2501RTF .9830 CRT -.4382 CRS .6706 CST -.9603

FOE-1.1512 FRA 3.5352 FC3-4.2956 BSP 52647 SG014875.1 R23 .0489 R13 -.9830 LSA 3843.6 MSA 579.1 $SA 20.8

ODE 1.4493 BRA 7.6476 8C312.2956 FSP 1966 S0114861.9 $02 625.6 THA 179.49 EL1 3701.4 EL2 508.1 ALF 176.08
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATS NOV 21 1954 FLIGHT TIME 406.00 ARRIVAL DATE JAN 1 1986

HELIOCENTR|C C(_AiC DISTANCE 892.231 EARTH TO MARS

RL 147.78 LAL .OO LOL 58.72 VL 35.124 GAL -5.94 AZL 88.16 HCA 266.84 SMA 189.83 ECC .24349 INC 1.8415 Vl 30.153

RP 206.93 LAP -1.84 LOP 525.56 VP 24.158 GAP -15.13 AZP 90.10 TAL 328.91 TAp 23§.75 RCA 143.61 Also 236.05 V2 26.487

RC 327.330 GL 14.31GP -1.21 ZAL 136.05 ZAP 29.97 ETS 176.80 ZAE 48.62 ETE 178.70 ZAC 85.55 ETC 286.$3 CLP 28.95

PLANETOCENTRIC CONIC

C3 18.351VHL 4.284 DLA 6.68 RAL 200.87 RAD $567.7 VEL 11.821PTH 2.09 VHP 5.888 OPA 2.05 RAP 175.98 £CC 1.3020

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 52 14 2401.87 -23.83 53.71 62.85 106.06 20 32 16 1801.9 -21.20 45.88

90.00 9 34 1 4630.26 13.45 196.47 59.74 64.85 IO 51 11 4050.3 9.96 189.54

100.00 21 16 45 2129.28 -24.70 33.31 62.29 107.40 21 52 15 1529.3 -22.08 25.45

lO0.00 10 52 11 4578.11 14.46 177.43 5g.24 63.55 12 5 g 3778.1 10.79 170.55

110.00 22 32 15 1892.99 -27.56 14.25 61.16 111.08 23 3 48 1293.0 -24.44 6.47

110.00 11 55 11 4167.16 17.13 161.45 57.75 59.96 13 2 58 3587.2 15.01 154.76

OIFFEREHTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.5229TRA 7.9536 TC-11.9601 BAU 2.9351 SGT14961.g SGR 642.4 $G3 509.4 ST 3818.7 SR 571.5 SS 1059.1

ROE .4259 RflA .1138 RC3 .2999 FAU .09|73 RRT -.2212 RRF -.2674 RTF .9818 CRT -.4652 CRS .6879 CST -.9626

FOE-1.1575 FRA 5.4590 FC3-3.8560 BSP 53005 SG814975.7 R23 .0511 R13 -.9818 LSA 3960.8 NSA 5T1.T SSA 20.4

BOE 1.5615 9RA 7.9545 BC311.9638 FSP 1860 S6114962.6 862 626.5 THA 179.46 EL1 3826.1 ELI 504.7 ALF 175.94

LAUNCH DATE MOV 21 lg64 FLIGHT TIME 408.00 ARRIVAL DATE JAN S 1968

HEL|OCENTRZC C(:X_ilC DISTANCE 898.446

RL 147.78 LAL .00 LOL 58.72 VL 33.131 GAL -6.16 AZL 86.17 HCA 268.11 SMA

EARTH TO MARS

189.g5 ECC .24548 INC 1.8348 vl $0.153

RF 208.85 LAp -1.83 LOP 326.83 VP 24.175 GAP -13.28 AZP 90.06 TAL 327.94 TAp 236.05 RCA 143.32 APO 256.58 V2 26.474

RC 328.152 r,,L 15.97 GP -1.19 ZAL 137.26 ZAP 29.47 ET8 176.78 ZAE 47.81 (TE 178.70 ZAC 85.74 ETC 256.57 CLP 29.45

PLAN(TOCENTRIC CONIC

C3 19.097 VHL 4.$70 OLA 5.90 RAL 201.82 RAO 8567.8 VEL 11.852 PTH 2.10 VHP 5.989 DpA 1.75 RAP 176.69 ECC 1.3145

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 1 52 2587.15 -23.35 52.72 64.01 106.49 20 41 39 1787.1 -20.87 44.95

90.00 9 31 59 4663.76 14.41 198.46 61.36 65.36 10 49 42 4063.8 10.97 191.48

100.00 21 26 0 2115.77 -24.46 32.40 63.85 107.80 22 I 16 1515.8 -21.76 24.61

100.00 10 50 $2 4410.37 15.43 179.33 60.86 64.08 12 4 2 3810.4 11.82 1T2.40

110.00 22 40 38 1882.18 -27.29 13.53 82.51 111.43 23 12 0 1282.2 -24.13 5.78

110.00 11 52 23 4216.72 18.13 163.16 59.38 80.51 15 2 59 3616.7 14.05 156.40

DIFFERENTIAL C_RECTIONS MID-COURSE (X(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.6593 TRA 8.2707 TC-11.6248 BAU 2.9689 SG715059.9 _ 645.4 SG3 479.2 ST 3939.7 SR 576.S SS 1043.4

RDE .4385 RRA .1084 RCS .2937 FAU .07607 RRT -.2366 RflF -.2847 RTF .9805 CRT -.4899 CRS .7043 CST -.9656

FOE-1.1608 FRA 3.$388 FC3-3.4484 6SAP 53358 srdS15073.8 R23 .0538 R13 -.9806 LSA 4077.1 MSA §SA.T SSA 20.0

80E 1.7162 BRA 8.2714 6C311.6285 FSP 1756 8G115090.7 SG2 627.1 THA 179.42 EL1 3950.0 EL2 501.1 ALF 175.85

LAUNCH DATE NOV ZI 1g64 FLIGHT TIME 410.00 ARRIVAL DATE JAN 5 1988

HELIOCENTRIC CONIC

RL 14T.78 LAL .00

RP 208.81 LAP -1.$5

RC 328.970 ;L IS.$2

PLANET(_ENTRIC CONIC

C3 19.894 VHL 4.480

LNCH AZMTH LNCH TIM(

90.00 20 11 E0

90.00 9 30 1

100.00 21 55 8

100.00 10 48 56

110.00 22 48 54

110.00 11 51 57

DISTANCE 900.655 EARTH TO MARS

LOL 58.72 VL 33.158 GAL -8.38 AZL 88.17 HCA 269.38 9MA 190.07 ECC .24756 INC 1.8281 vl 30.153

LOP 328.10 VP 24.191 GAP -13.45 AZP 90.02 TAL 326.95 TAp 236.33 RCA 145.02 Apo 237.13 V2 28.480

GP -1.17 ZAL 156.46 ZAP 28.g8 ETS 176.76 ZAE 47.02 ETE 178.70 ZAC 85.95 (TC 256.51 CLP 28.96

OLA 5.14 RAL Z02.76 RAD 6567.8 VEL 11.886 pTH 2.11 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2373.11 -23.07 51.78 65.39 106.89 20 50 53

4697.16 15.35 200.46 63.01 65.91 10 48 18

2102.93 -24.15 31.54 65.02 108.17 22 10 9

4442.57 16.38 181.25 62.52 64.64 12 2 58

1871.96 -27.03 12.84 63.86 111.76 23 20 6

4246.30 19.11 164.89 61.05 61.10 13 2 23

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-1.7989 TRA 8.5949 TC-11.2923 BAU 3.0043 SGT15135.8 S_dR 648.4 SG3 450.1

RDE .4512 RRA .1027 RC3 .2900 FAU .07059 RRT -.2521 RRF -.3018 RTF .9791

FOE-1.1595 FflA S.2356 FC3-3.0718 6SP 53873 S6815169.7 R23 .0564 R13 -.gTgl

80E 1.8546 BRA 6.5955 0C311.2961 FSP 1656 SG|15158.7 SG2 627.4 THA 179.38

6.093 OpA 1.44 RAp 177.41 ECC 1.3274

PO CST TIM INJ 2 LAT INJ 2 LONG

1773.1 -20.54 44.02

4097.2 11.97 195.42

1502.9 -21.44 23.79

3842.6 12.83 174.26

1272.0 -25.84 5.14

3646.3 15.11 158.06

ORBIT DETERMINATION ACCURACY

ST 4060.9 SR 581.0 SS 1025.2

CRT -.5127 CRS .7196 CST -.9848

LSA 4191.4 MSA 557.8 SSA 19.6

EL1 4072.0 EL2 497.5 ALF 175.74

LAUNCH DATE NOV 21 1964 FLIGHT TIME 412.00 ARRIVAL DATE JAN 7 1966

HELIOCENTRIC C_IC DISTANCE 904.851 EARTH TO MARS

RL 147.76 LAL .00 LOL 58.72 VL 33.144 GAL -6.61 AZL 88.18 HCA 270.64 SIAA 190.20 ECC .24973 INC 1.8214 vl 30.153

RP 206.77 LAP -1.82 LOP $29.37 VP 24.206 GAP -13.59 AZP 89.98 TAL 325.95 TAp 236.59 RCA 142.70 APO 237.69 V2 26.488

RC $29.764 GL 13.28 GP -1.15 ZAL 139.$5 ZAP 28.51 ETS 176.73 ZAE 46.24 ETE 178.70 ZAC 86.12 ETC 256.45 CLP 28.49

PLAN[TOCENTRIC CONIC

C3 20.744 VHL 4.555 DLA 4.40 RAL 203.70 RAD 6567.8 V(L 11.922 PTH 2.12 VHp 6.199 DpA 1.13 MAp 178.14 ECC 1.3414

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM 1MJ 2 LAT INJ 2 LONG

90.00 20 20 41 2359.77 -22.81 50.89 66.79 107.25 21 0 0 1759.8 -20.25 43.17

90.00 9 28 7 4730.47 16.27 202.48 64.69 66.50 10 46 57 4130.5 12.95 195.37

100.00 21 44 5 2090.74 -23.89 I0.73 66.40 108.52 22 18 56 1490.7 -21.14 23.01

100.00 10 47 25 4474.73 17.31 183.19 84.21 65.24 12 1 58 3874.7 13.82 176.15

110.00 22 57 4 1852.34 -26.79 12.20 85.22 112.07 23 28 6 1262.3 -25.56 4.53

110.00 11 SO 54 4275.90 20.07 188.$4 82.75 61.73 13 2 10 3675.9 16.14 139.75

DIFFERENTIAL C_RRECTIONS MID-CO_URSE EXECUTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.9411 TRA 8.9281 TC-10.9606 RAU 3.0407 867|5249.2 Sr, R 651.2 SG5 422.0 ST 4180.1 SR 585.6 Ss 1004.9

ROE .4845 RRA .0985 RC3 .2958 FAU .06526 RRT -.2675 RRF -.3191 RTF .9774 CRT -.5335 CRS .7543 CST -.9656

F0(-1.1554 FRA S.1284 FC3-2.7244 BSP 53983 $6815283.1 R23 .0596 R13 -,9774 LSA 4303.7 MSA 551.4 SSA 19.2

00( 1.9959 9RA 8.9289 8C310.9843 FSP 1557 S6115250.2 SG2 827.5 THA 179.34 EL1 4191.9 EL2 495.9 ALF 175.67
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE MOV 21 1984 FL|GHT TINS 414.00 ARRIVAL DATE JAN 9 1966

HEL1OCEMTRI¢ CONIC

NL 147.76 LAL .0O

Re 209.73 LAP -1.81

NC 330.593 GL 12.95

PLAM[TOCEMTNI_ CONIC

C3 21.850 VHL 4.853 DLA

LNCH AZNTM LIKM TIME L-i TIME INJ LAT

80.00 20 29 52 2347.10 -22.55

8O.OO 9 28 17 4783,70 IT.15

100.00 21 52 58 2079.20 -23.84

IO0.OO tO 43 55 4508.93 19.21

110.OO 23 5 $ 1853.50 -28.56

110.00 11 50 14 4305.49 21.02

DIFFERENTIAL r_:RRECTION$

TDE-2.0954 TRA 9.2712 TC-10.8301BAU 3,0778

ROE .4T83 RRA .0899RC3 .2812 FAU .06OLD

FDE*I.14TT FRA $.0185 FC3-2.4035 BSP 54231

808 2.1395 BRA 9.2718 8C310.9538 FSP 1461

DISTANCE 909.034 EARTH TO MARS

LOL 58.72 VL 33.151 GAL -G.S4 AZL 88.19 HCA 271.91 SMA 190.32 ECC .25199 INC 1.8147 vl 30.153

LOP 330.$3 VP 24.220 GAP -13.75 AZP 69.94 TAL 324,93 TAP 238.84 RCA 142.36 APO 238,28 V2 26.490

GP -1.13 ZAL 140.85 ZAP ?.8.05 ETS 176.71 ZA[ 45.47 ETE 178.70 ZAC 86.31 ETC 258.40 CLP 28.03

$.SG RAL 204.82 RAO 6387.9 VEL 11.959 PTH 2.13 VHP 6.305 DPA .81 RAP 178.88 ECC 1.3563

INJ LGNG INJ RT ASC INJ AZNTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

50.05 68.20 107.60 21 9 0 I747.1 -19.93 42.36

204.51 65.40 87.12 10 45 41 4163.7 13.91 197.34

29.96 67.81 108.85 22 27 35 1479.2 -20.85 22.28

155.15 65.92 65.68 12 1 2 3906.8 14.80 178.01

11.60 66.60 112.36 23 36 0 1253.3 -23.29 3.96

168.42 64.48 62.40 13 I 59 $705.5 17.16 161.42

NIO-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15340.1SGR 653.9 SG3 394.7 ST 4296.6 SR 589.9 SS 982.5

RRT -.2823 RRF -.3352 RTF .9755 CRT -,5525 CRS .7481 CST -.9661

Sr_15354.1 R23 .0629 RI3 -,9755 LSA 4413.2 MSA 545.3 SSA 18.9

SG113341.3 SG2 827.3 THA 179.31 EL1 4309.1 EL2 490.3 ALF 175.60

LA_ DATE NOV 21 1964 FLIGHT TIN[ 416.00 ARRIVAL DATE JAN 11 1966

HELIOCENTRIC CCNIC

RL 141.78 LAL .OO LOL

RP 20G.TO LAP -1.81 LOP 331.90 VP 24.234 GAP -13.91 AZP

RC 351.403 GL 12.61 GP -1.11 ZAL 142,00 ZAP 27.60 ET9

pLAN[TOCENTRIC CONIC

C8 22.818 VHL 4.758 DLA- 2.94 flAL 205.53 RAD 6567,9 V[L

LMCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LOHG

90.00 20 $8 58 2335.10 -22.30 49.26

90.00 9 24 31 4799.84 18.02 206.56

1"00.00 22 I 39 2068.51 -23.40 29.24

100.00 10 44 L_ 4538.97 19.09 187.12

110.O0 23 13 2 1844.86 -26.34 11.04

liD.DO 11 49 35 4335.08 21,94 170.22

DIFF[MENTIAL ¢_MRECTION8

TOE-2.2331 "IRA 9.8225 TC-10.3031 BAU 3.1163

ROE .4924 RRA .0829 RE3 .2763 FAU .0551D

FOE-1.1388 FRA 2.9049 FC3-2.1093 BSP 54460

BIDE 2.2866 9RA 9.6228 BC310.3088 FSP 1367

TO MARS

1.8080 vl 30.153

$9.90 TAL 323.90 TAp 237.08 RCA 142.01 APO 238.69 V2 26.493

176.68 ZAE 44.71 ET( 178.70 ZAC 86.50 ETC 256.34 CLP 27.58

DISTANCE 913.203 EARTH

56.72 Vb 33.158 GAL -7.09 AZI. 88.19 HCA 273.18 SMA 190.45 ECC .25435 INC

12.000 PTH

INJ RT ASC

69.63

68.15

69.23

67.67

67.99

96.24

2.14 VHP 6.418 DpA .49 RAp 179.63 (CC 1.3722

INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

107.92 21 17 51 1735.1 -19.64 41.60

67.78 tO 44 28 4196.8 14.85 199.32

109.15 22 36 7 1468.3 -20.57 21.59

66.55 12 0 8 3938.9 15.76 179.91

112.62 23 43 47 1244.9 °23.04 3.44

S3.10 13 1 50 3735.1 18.16 163.13

ORBIT DETERMINATION ACCURACY

ST 4410.6 SR 594.1 SS 958.1

CRT -.5702 CRS .7614 CST -.9664

LSA 4520.3 MSA 539.3 SSA 18.6

EL1 4423.7 EL2 486.6 ALF 175.55

MID-COURSE EXECUTION ACCURACY

SGT15428.1 SCdq 656.5 SG3 368.4

flRT 0.2972 RRF -.3535 RTF .9733

SG1|15442.0 R23 .0667 R13 -.9733

SGl15429.3 SG2 626.8 THA 179.27

LAUHCH DATE _V 21 1g64 FLIGHT T|ME 418.00 ARRIVAL DAxE JAN 13 1986

HELIOCENTRIC CONIC

RL 147.76 LAL .00

RP 208.86 LAP -1.80

RC 332.208 GL 12.28

PLANETOCENTRIC CONIC

C3 23.648 VHL 4.663

LNCH A2MTH LNCH TIME

90.00 20 47 52

90.00 9 22 49

100.00 22 10 15

100.00 10 43 7

110.00 23 20 52

110.00 11 49 0

DIFFERENTIAL CONRECTION8

TOE-2.3832 TRA 9.9833 TC3-9.9812 BAU 3.1565

ROE .SOTl RRA .0754 RE3 .2710 FAU .05024

FOE-1.1227 FRA 2.7878 FC3-1.8392 8SP 54659

BOE 2.4365 9RA 9,9838 BE3 9.9848 FSP 1276

DISTANCE 917.357 EARTH TO MARS

LOL 58.72 VL 33.165 GAL *7.34 AZL 88.20 HCA 274.45 SMA 190.58 ECC .25681 IHC 1.8012 Vl 30.153

LOP 333.17 VP 24.245 GAP -14.09 AZP 89.86 TAL 322.85 TAp 237.30 RCA 141.63 APO 239.52 V2 26.495

GP -1.09 ZAL 143.15 ZAP 27.16 (T8 176.65 ZAE 43.97 ETE 178.70 ZAC 86.70 ETC 256.29 CLP 27.14

DLA 2.22 RAL 206.44 RAG 6568.0 VEL 12.043 PTH 2.15 VHp 6.531 DPA .16 RAp 180.39 ECC 1.3892

L-I TIME INJ LAT lNJ LONG INJ RT ASC ]NJ AZNTH IHJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

2323.76 -22.06 48.52 71.08 108.22 21 26 36 1723.8 -19.37 40.88

4829.89 18.86 206.62 89,92 68.48 lO 43 19 4229.9 15.77 201.31

2058.05 -23.17 28.57 70.67 109.44 22 44 33 1458.0 -20.30 20.94

4570.84 19,94 189.11 69.46 67.26 11 59 18 3970.8 16.69 161.83

1837.01 -26.13 10.53 69.41 112.86 23 51 29 1237.0 -22.80 2.95

4364.65 22.84 272.05 68.04 63.85 13 1 44 3764.6 19.14 164.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT15514.2 SGR 659.0 SG3 342.9 ST 4521.2 SR 598.1 SS 931.6

RRT -.3120 RRF -.3707 RTF .9707 CRT -.5864 CRS .7742 CST -.9664

S8815528.2 R23 .O7O9 RI3 -.9707 LSA 4624.1 MSA 533.6 SSA 18.2

SG115515.5 SG2 626.1 THA 179.24 EL1 4535.0 (L2 483.0 ALF 175.51

LAUNCH DATE NOV 21 1964 FLIGHT TIME 420.00 ARRIVAL DATE JAN 15 1966

HELIOCENTRIC CONIC DISTANCE 921.495 EARTH

RL 147.76 LAL .00 LOL 58.72 VL $3.172 GAL -7.59 AZL 88.21 HCA 275.72 SMA 190.70 ECC .25937 ZNC

RP 206.67 LAp -1.79 LOP 334.44 VP 24.257 GAP -14.26 AZP 89.82 TAL 321.79 TAp 237.51 RCA 141.24 APO

tiC 333.009 GL 11.95 GP -1.08 ZAL 144.29 ZAP 26.74 ETS 176.63 ZAE 43.23 ETE 178.70 ZAC 86.90 ETC

PLAN[TOCENTRIC CONIC

C3 24.744 UNL 4.974 DLA 1.52 RAL 207.34 RAO 6568.0 VEL 12.088 PTH

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT

90.00 20 56 40 2313.08 -21.83

90.00 9 21 11 4982.84 19.67

100.00 22 18 43 2048.42 -22.95

100.00 10 41 49 4602.73 20.77

110.00 23 28 35 18_9.73 -25.94

110.00 11 48 26 4394.18 23.71

DIFFERENTIAL C_RRECTIONS

TDE-2.5380 TRA10.5546 TC3-9.6623 BAU 3.1975

flOE .3221 Rflk .0874 RC3 .2655 FAU .04550

FDE-t.lO55 FRA 2.6674 FC3-1.5919 2SP 54841

BOE 2.5892 8RA10.3548 BE3 9.6659 FSP 1186

TO MARS

1.7944 V1 30.153

240.17 V2 26.497

256.24 CLP 26.72

2.16 VHP 6.647 DPA -.18 RAP 181.17 ECC 1.4072

INJ L._G INJ RT ASC INJ AZMTH INJ TINS PC) CST TIN INJ 2 LAT INJ 2 LONG

47.82 72.54 108.50 21 35 13 1713.1 -lg.10 40.21

210.70 71.73 6g.21 10 42 13 4262.8 16.67 203.31

27.94 72.12 109.70 22 52 52 1448.4 -20.05 20.34

191.12 71.27 68.01 11 58 31 4002.7 17.60 183.75

10.05 70.83 113.09 23 59 5 1229.7 -22.59 2.50

173.8g 69.67 64.63 13 1 40 3794.2 20.10 166.62

MIO-COURS( ExECuTION ACCURACY ORBIT DETERIAINATION ACCURACY

SGT15597.5 SGR 651.4 SG3 318.3 ST 4628.9 SR 601.9 SS 903.3

RRT -.3265 RRF -.3880 RTF .g677 CRT -.6014 CRS .7866 CST -.g661

S6615611.5 R23 ,0755 R13 -.9677 LSA 4725.0 MSA 528.1 SSA 17.9

SG|15599.0 $62 $25.1 THA 179.21 EL1 4643.2 EL2 479.4 ALF 178.48
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 21 1964 FLIGHT Tiff( 422.00

HELIC_ENTNIC CONIC

RL 147.76 LAL .00

RP 206.67 LAp -1.77

RC 353.807 GL 11.82

PLAMETOCENTRIC CONIC

C3 25.914 YHL 5.091

LNCH AZNTH LNCH TIME

90.00 21 5 21

90.00 9 19 35

100.00 22 27 4

100.00 10 40 53

110.00 23 38 12

110.00 11 47 55

ARRIVAL DATE JAN 17 1966

DISTANCE 925.616 EARTH TO MARS

LOL 38.72 VL 33.180 GAL -?.86 AZL 88.21 HCA 276.99 SNA 190.83 ECC .26205 IMC 1.7876 vl 30.155

LOP 335.71 VP 24.26? GAP -14.44 AZP 89.78 TAL 520.71 TAp 237.70 flCA 140.83 APO 240.84 V2 26.497

GP -1.06 ZAL 145.42 ZAP 26.33 ETS 176.60 ZAE 42.51 ETE 178.70 ZAC 87.10 ETC 258.19 CLP 26.31

OLA .83 RAL 206.23 RAO 6568.0 VEL 12,136 PTH 2.16 VHp 6.765 DPA -.52

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM

2503.02 -21.61 47.1G 74.02 108.75 21 43 44 1703.U

4695.89 20,45 212.80 73.56 69.96 10 41 11 4295.7

2039.40 -22.74 27.35 73.59 109,95 23 1 4 1439.4

4634.54 21.57 193.14 73.11 68.79 11 57 47 4034.5

1623.02 -25.76 9.61 72.28 113.29 24 6 35 1223.0

4425.68 24.56 175.76 71.74 65.44 13 1 36 3823.7

OIFFERENTIAL CORRECTIONS

TOE-2.8915 TRAlO.?349 TC3-9.3507 BAU 3.2408

ROE .5378 RRA .0590 RC3 .2596 FAU .04091

FOE-1.0851 FRA 2.5433 FC3-1.3666 BSP 54971

BDE 2.7447 8RA10.7351 BC3 9.3543 FSP 1099

MID-COURSE ExECuTION ACCURACY

SGT15678.8 S_ 663.7 $63 294.6

RRT -.3411RRF -.4053 RTF .9642

S¢815092.$ fl23 .0807 R13 0.9642

S6115680.4 SGZ 623.9 THA 179.17

RAP 181.96 ECC 1.4265

INJ 2 LAT INJ 2 LONG

-18.85 39.58

17.54 205.33

-19.81 19.77

18.49 165.70

-22.58 2.08

21.04 188.39

ORBIT DETERMINATION ACCURACY

ST 4732.9 $R 805.S $$ 873.0

CRT -.6153 CRS .7986 CST -.9655

LSA 4822.4 MSA 522.6 SSA 17.6

EL1 4747.7 EL2 475.8 ALF 175.45

LAUNCH DATE NOV 22 1984

HELIOCENTRrC CONIC

RL 147.?3 LAL -.DO

RP 244.25 LAp 1.12

RC 132.477 GL 9.95

PLAN(TOCENTflIC CONIC

C3 30.521 VHL 5.525

LNCH AZNTH LNCH TIME

90.00 17 51 48

90.00 8 3T 17

100.00 19 18 27

100.00 9 53 18

110.00 20 38 47

110.00 10 49 27

FLIGHT TIN( 160.00

DISTANCE 419.113

LOt. 59.73 YL $5.182 GAL -4.39 AZL 88.49 HCA 132.37 SNA

LOP 192.11 VP 22.976 GAP 22.5S AZP 91.02 TAL 344.11 TAp

GP .94 ZAL 115.26 ZAP 173.16 ET5 170.78 ZAE 154.08 ETE

ARRIVAL DATE MAY 1 1965

EARTH TO MARS

237.45 ECC .38443 INC 1.5135 vl 30.159

116.48 RCA 146.17 APO 328.73 V2 22.463

359.86 ZAC 89.78 ETC 256.04 CLP 173.24

OLA 10.69 RAL 179.65 RAD 6568.2 VEL 12.325 PTH 2.22 VHp

L-I TIME INJ LAT |NJ LONG INJ RT ASC IHJ AZNTH INJ TIME

2856.18 -2T.27 71.41 52.19 97.95 18 36 2

4624.15 13.26 196.11 46.12 64.76 9 54 21

2376.62 -26.59 50.62 51.97 99.11 19 58 3

4378.92 14.48 177.48 45.51 63.56 11 6 17

2125.22 -32.14 30.76 51.19 102.32 21 14 12

4203.08 17.67 162.37 43.75 60.25 11 59 30

DIFFERENTIAL CORRECTIONS

TOE .7835 TRA-2.O573 TC3 .9370 BAU .3630

ROE -.4544 RRA -.1882 RC3 -.0551 FAU .06562

FOE -.3198 FRA 1.3596 FC3-1.8614 BSP 8528

BOE .9058 BRA 2.0659 BC3 .9385 FSP 602

MID-COURSE EXECUTION ACCURACY

SGT 2539.1SGR 514.8 SG3 218.6

RRT -.0095 RRF -.0061RTF -.8586

SG6 2590.7 R23 .0146 R13 .8586

SGl 2539.! SG2 514.8 THA 179.88

FLIGHT TIN( 162.00

DISTANCE 421.374

LOL 59.73 VL 35.077 GAL -4.22 AZl. 88.50 HCA 133.28 $44A

LOP 193.02 VP 22.838 GAP 21.96 A2P 91.03 TAL 344.50 TAp

GP .97 ZAL 114.59 ZAP 172.88 ET5 171.05 zAE 153.95 (TE

DLA 11.10 RAL 179.09 RAD 6588.2 VEL 12.264 PTH 2.21 VHp

L-I TIME INJ LAT INJ LONG IHJ RT ARC INJ AZMTH

2657.23 -27.28 71.48 50.87 97.91

4598.03 12.51 194.57 44.76 64.39

2376.92 -28.60 50.64 50.63 99.09

4353.58 13.71 175.99 44.15 63.18

2123.87 -32.12 30.66 49.88 102.38

4179.39 16.86 161.00 42.38 59.82

LAUNCH DATE NOV 22 1964

10.236 OPA -.10 RAP 185.82 ECC 1.5023

PO CST TIM 1NJ 2 LAT INJ 2 LONG

2058.2 -25.89 63.01

4024.1 9.77 169.19

1776.6 -27.04 42.16

3778.9 10.82 170.60

1525.2 -50.11 22.13

3603.1 13.58 155.64

ORBIT DETERMINATION ACCURACY

ST 1041.9 SR 475.0 SS 483.7

CRT -.6954 CRS -.5033 CST .9684

LSA 1190.4 MSA 356.6 SSA 51.8

EL1 1098.4 EL2 323.8 ALF 160.66

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 243.99 LAp 1.09

RC 134.631 GL 9.81

PLANETOCENTRIC CONIC

C3 29.035 VHL 5.386

LNCH AZI4TH LNCH TIME

90.00 17 46 10

9O.OO 8 38 26

100.00 19 13 5

100.00 9 54 12

110.00 20 33 57

110.00 10 49 50

DIFFERENTIAL

TOE .7627

ROE -.4374

FOE -.3138

BDE .8792

ARRIVAL DATE MAY 3 1965

EARTH TO MARS

234.35 ECC .37587 ]NC 1.5035 vl 30.159

117.78 RCA 146.27 APO 322.43 V2 22.486

.08 ZAC 89.90 ETC 256.02 CLP 172.74

CCRRECTIONS

TRA-2.0274 TC3 1.0162 BAU .3950

RRA -.1814 RC3 -.0536 FAU .06761

FRA 1.3791 FC3-2.0162 BSP 9699

BRA 2.0355 BC3 1.0176 FSP 637

10.001 OPA -.23 RAp 186.20 ECC 1.4778

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

18 30 28 2057.2 -25.90 63.09

9 55 4 3998.0 8.96 187.69

19 52 42 1776.9 -27.04 42.19

11 6 46 3753.6 10.00 169.16

21 9 21 1523.9 -30.08 22.03

11 59 29 3579.4 12.73 154.33

ORBIT DETERMINATION ACCURACY

ST 1045.5 SR 468.8 SS 486.2

CRT -.6903 CRS -.4886 CST .9659

LSA 1192.0 NSA 356.9 SSA 32.2

EL1 1099.5 EL2 322.5 ALF 161.11

MID-COURSE ExECuTION ACCURACy

SGT 2585.2 SGR 508.2 SG3 229.7

RRT -.0066 RRF -.0096 RTF -.8634

SG8 2634.7 R23 .0155 R13 .6634

SGl 2585.2 SG2 508.2 THA 179.92
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. I. 1964)

LAUNCH OATE NOV 22 1984

HELIC_ENTR|C CONIC

RL 147.73 LAL -.00

RP 243.75 LAP 1,07

RC 138.814 GL 9.98

PLAN(TOCENTRIC CONIC

C3 27.841VHL 5.257

LNCH AZMTH LNCN T|HE

90.00 17 40 25

go.00 8 39 34

100.00 19 7 35

100.00 9 55 5

110.00 20 29 0

110.00 10 50 10

FLIGHT TIN( 164.00 ARRIVAL DATE MAY 5 1965

DISTANCE 423.743 EARTH TO MARS

LOt. 59.73 VL 34.976 GAL -4.04 AZL 86.51 HCA 134.19 SMA 231.47 ECC .38767 INC 1.4934 Vl 30.159

LOP 193.93 VP 22.708 GAP 21.37 AZP 91.04 TAL 344.90 TAp 119.09 RCA 148.38 APO 316.57 V2 22.510

GP 1.01 ZAL 113.89 Zkp 172.16 ETS 171.28 ZkE 153.66 ETE .31 ZAC 90.03 (TC 258.01 ELF 172.23

DLA 11.51 RAL 178.51 RAD 6568.1 VEL 12.207 PTH 2.19 VHP g.773 DpA -.37 RAP 188.58 ECC 1.4549

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2658.81 -27.29 71.60 49.55 97.86 18 24 44 2058.8 -25.92 63.20

4571.94 11.74 193.04 43.40 64.05 9 55 46 3971.9 8.16 188.20

2377.70 -28.81 50.70 49.33 99.07 19 47 13 1777.7 -27.06 42.24

4326.27 12.93 174.52 42.80 62.81 11 7 14 3728.3 9.18 167.73

2122.96 -32.11 30.59 46.56 102.42 21 4 23 1523.0 -30.07 21.97

4155.77 16.05 159.65 41.02 59.41 11 59 26 3355.8 11.87 158.04

DIFFERENTIAL C(:RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7411 TRA-1.9987 TC3 1.0996 8AU .4068 SGT 2630.7 9GR 501.4 SG3 241.3 ST 1047.5 SR 462.4 $S 488.0

ROE -.4209 RRA -.1748 RC3 -.0538 FAU .06970 RRT -.0032 RRF -.0136 RTF -.8680 CRT -.6847 CRS -.4721 CST .9630

FOE -.S086 FRA 1.3982 FC3-2.1830 OSP 6871 SG8 2678.1 R23 .0185 R13 .8880 LSA 1191.8 MSA 357.5 SSA 32.6

BOE .8528 ERA 2.0044 BC3 1.1009 FSP 875 SG1 2630.7 SG2 501.4 THA 179.96 EL1 1099.1 EL2 321.2 ALF 161.55

LAUNCH DATE NOV 22 1964 FLIGHT TINE 166.00 ARRIVAL DATE MAY 7 1965

HELIOCENTRIC C(_iIC Ol STANCE 426.211 EARTH TO MARS

135.11 SMA 228.78 ECC .33984 INC 1.4828 vl 30.159

345.30 TAp 120.41 RCA 146.43 APO 311.10 V2 22.535

153.82 ETE .§3 ZAC 90.15 ETC 255.99 CLP 171.71

flL 147.75 LAL -.00 LOL 59.73 VL 34.879 GAL -3.87 AZL 88.52H(A

RP 243.60 LAp 1.05 LOP 194.85 VP 22.582 GAP 20.76 AZP 91.05 TN,.

RC 139.022 GL 10.11 GP 1.05 ZAL 113.18 ZAP 171.64 (TS 171.4T ZA[

PLANETOCENTRIC C_IC

C3 2S.839 VHL S.132 OLA 11.93 RAL 177.91 RAO 6368.1 VEL 12.134 PTH 2.18 VHP 9.549 DPA -.SO RAp 186.96 ECC 1.4333

LNCH AZ14TH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 $4 32 2660.88 -27.31 71.75 48.23 97.79 18 18 53

90.00 8 40 41 4543.89 10.96 191.53 42.06 63.73 9 36 27

100.00 19 1 57 2376.98 -28.62 30.79 48.01 99.02 19 41 35

100.00 9 55 57 4308.04 12.14 173.06 41.45 62.47 11 7 40

110.00 20 23 54 2122.49 -32.10 30.35 47.23 102.44 20 39 17

110.00 10 50 29 4132.28 13.23 138.33 39.67 39.02 11 39 21

DIFFERENTIAL CORRECT|ONS MIO-COURSI[ EXECUTION ACCURACY

TOE .7194 TRA-1.9653 TC3 1.1881 BAU .4188 SGT 2878.2 SGR 494.4 SG3 233.3

ROE -.4030 RflA -.1685 RC3 -.0537 FAU .07189 RRT .0006 RRF -.0188 RTF -.8728

FOE -.2984 FRA 1.4170 FC3-2.3629 BSP 9041 SGO 2721.3 R23 -.0177 RI3 -.8728

BOE .8256 8RA 1.9727 BC3 1.1893 FSP 714 SGI 2676.2 982 494.4 THA .01

PO CST TIM INJ 2 LAT lNJ 2 LOUIS

2060.9 -25.95 63.34

3943.9 7.34 184.72

1779,0 -27.08 42.33

3703.0 8.36 166.31

1522.3 -30.08 21.94

3332.3 11.01 151.76

ORBIT DETERMINATION ACCURACY

ST 1048.4 SR 453.8 89 489.2

CRT -.6789 CRS -.4343 CST .9397

LSA 1190.3 MSA 358.0 SS_ 33.0

EL1 1097.6 EL2 319.7 ALF 161.98

LAUNCH _ATE NOV 22 19E4

HELIOCENTRIC CONIC

RL 147.13 LAL -.00

RP 243.25 LAp 1.02

RC 141.251GL 10.25

PLANETOC(NTR|C CONIC

C3 25.120 VHL 5.012

LNCH AZMTH LNCH T|HE

90.00 17 28 28

go.o0 8 41 47

100.00 18 56 9

100.00 g 56 48

110.00 20 18 41

110.00 10 30 45

FLIGHT TIME i68.00 ARRIVAL DATE MAY 9 t965

DISTANCE 428.769 EARTH TO MARS

LOL 59.73 VL 34.787 GAL -3.71A2L 86.33 HCA 136.02 SMA 226.26 ECC .35233 INC 1.4719 vl 30.159

LOP 195.76 VP 22.464 GAP 20.19 AZP 91.06 TAL 343.71 TAp 121.73 RCA 146.54 APO 305.96 V2 22.560

GP 1.09 ZAL 112.44 ZAp 171.12 ETS 171.64 2AE 133.83 ETE .76 ZAC 90.28 ETC 235.96 CLP 171.18

DLA 12.35 RAL 177.29 RAD 6368.0 VEL 12.104 pTH 2.17 VHp 9.331DpA -.62 RAP 187.32 ECC 1.4134

L-| TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ Z LONG

2663.48 -27.34 71.93 46.91 97.69 18 12 52 2063.5 -25.99 63.52

4519.67 10.17 1g0.02 40.72 63.43 9 37 7 3919.9 6.52 183.24

2380.72 -28.64 50.92 46.69 98.93 19 35 30 1780.7 -27.10 42.45

4277.87 11.34 171.62 40.11 62.16 11 8 5 3677.9 7.53 164.90

2122.45 -32.10 30.33 43.94 102.44 20 34 4 1522.5 -30.05 21.93

4108.90 14.41 157.01 38.33 38.66 11 59 14 3508.9 10.15 150.50

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .7111 TRA-1.9199 TC3 1.3030 BAU .4380 SGT 2723.0 8GR 487.6 SG3 266.1 ST 1056.8 SR 449.3 SS 488.9

ROE -.3898 RRA -.1628 RC3 -.0537 FAU .07404 RRT -.0033 RRF -.0250 RTF -.8812 CRT -.8820 CRS -.4288 CST .9504

FOE -.2837 FRA 1.4587 FC3-2.5517 BSP 8876 860 2766.4 R23 .0281 R13 .8811 LSA 1194.8 HSA 359.1 SSA 32.6

BOE .8110 BRA 1.9268 BC3 1.3041FSP 762 SG1 2723.0 802 487.6 THA 179.96 EL1 1104.4 EL2 314.4 ALF 162.35

LAUNCH DATE NOV 22 1964 FLIGHT TIN( 170.00 ARRIVAL DATE MAY 11 1965

DISTANCE 431.410 EARTH TO MARS

LOt. 59.73 VL 34.698 GAL -3.33 AZL 88.54 HCA 136.94 SMA 223.92 ECC .34517 INC 1.4606 vl 30.139

LOP 196.68 VP 22.332 GAP 19.62 AZP 91.07 TAL 346.12 TAp 123.06 RCA 146.63 APe 301.20 V2 22.585

GP 1.13 ZAL 111.69 ZAP 170.38 [TS 171.77 ZAE 153.87 ETE 1.00 ZAC 90.40 ETC 255.96 CLP 170.65

HELIOCENTRIC C_IC

RL 147.73 LAL -.00

RP 243.00 LAp 1.00

RC 143.499 GL 10.38

PLANETOCENTRIC CONIC

C3 23.982 _'IL 4.897 DLA 12.78 RAL 178.83 RAD 6366.0 VEL 12.057 pTH 2.16 VHp 9.119 DpA -.74 RAp 187.69 ECC 1.3947

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME

90.00 17 22 19 2666.51 -27.38 72.13 43.60 97.59 18 6 45

90.00 8 42 52 4494.06 9.38 188.34 39.40 63.16 9 57 46

100.00 16 30 15 2382.88 -28.66 31.08 43.36 98.88 1g 29 38

100.00 9 37 36 4252.78 10.35 170.19 38.78 61.87 11 8 29

110.00 20 13 22 2122.79 -32.10 30.38 44.63 102.42 20 48 45

110.00 10 50 58 4085.77 13.38 153.73 37.00 58.33 11 59 4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TDE .6812 TRA-1.8958 TC3 1.3876 BAU .4452 9ST 2766.8 SGR 480.0 SO3 279.7

ROE -.3748 RRA -.1569 RC3 -.0323 FAU .07655 RRT .0063 RRF -.0302 RTF -.8829

FDE -.2774 FRA 1.4550 FC3-2.7633 BSP 9225 SGB 2808.1 R23 -.0243 R13 -.8829

BOE .7773 BRA 1.9023 BC3 1.3866 FSP 802 SGI 2766.8 SG2 480.0 THA .07

PO CST TIM INJ 2 LAT INJ 2 LONG

2066.3 -26.03 63.74

3894.1 5.71" 181.79

1782.9 -27.14 42.61

3632.8 6.70 163.51

1322.8 -30.06 21.96

3485.8 9.30 149.25

ORBIT DETERMINATION ACCURACY

ST 104g.9 SR 442.1 SS 489.6

CRT -.6700 CRS -.4109 CST .g492

LSA 1186.1 MSA 359.8 gSA 33.5

EL1 1094.g EL2 314.8 ALF 162.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NC)Y 22 1964

HELIOCENTRIC C0041C

RL 147.73 LAL -.00

Rff 242.74 LAp .97

Re 14S.783 GL 10.52

FLANETOC(NTR1C CONIC

¢3 22.917 YHL 4.787

LNCH AZMTH LNCH TIME

90.00 17 16 1

90.00 8 43 54

100.00 18 44 14

100.00 g 58 22

110.00 20 7 57

110.00 10 51 9

FLIGHT TIM( 172.00

OISTANCE 434.127

LOt. 59.73 VL 34.614 GAL -3.39 AZL 88.55 HCA 137.88 SMA

LOP 197.60 yp 22.247 GAP 19.04 AZP 91.07 TAL 346.54 TAp

GP 1.18 ZAL 110.93 ZAp 170.03 ET8 171.89 ZAE 153.96 ETE

OLA 13.20 RAL 175.99 RAO 6567.9 VEL 12.012 pTH 2,14 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2870.00 -27.39 72.40 44.26 97.47 18 0 31

4488.38 8.59 187.07 38.09 62.91 9 58 23

2383.48 -28.69 51.26 44.07 96.78 19 24 O

4228.13 9.75 168.79 37.47 61.60 11 8 50

2123.53 -32.12 30.63 43.33 102.39 20 43 21

4062.85 12.76 154.46 35.68 58.02 11 58 52

DIFFERENTIAL CORRECTI(_I9

TOE .6352 TRA-1.8672 TC3 1.4828 BAU .4546

ROE -.3804 RRA -.1513 RC3 -.0510 FAU .07912

FOE -.2673 FRA 1.4T15 FC3-2.9890 BSP 9473

SO( .7478 BRA 1.8733 8C3 1.4836 FSP 846

MID-COURSE EXECUTION ACCURACY

SGT 2810.5 SGR 472.2 SG3 293.8

RRT .0147 RRF -.0367 RTF -.8858

SG8 2849.9 R23 -.0233 R13 -.8858

SG1 Z810.6 SG2 472.2 THA .15

ARRIVAL DATE MAY 13 1955

EARTH TO MARS

221.72 ECC .33831 INC 1.4486 Vl 30.159

124.40 RCA 146.71Apo 296.73 V2 22.611

1.24 ZAC 90.53 ETC 255.95 CLP 17D.10

8.9110PA -.86 RAp 188.05 ECC 1.3772

PO CST TIM INJ 2 LAT INJ 2 LONG

2070.0 -26.08 63.98

3888.4 4.89 180.34

2785.5 -27.18 42.79

3628.1 5.88 162.14

1523.5 -30.08 22.01

3462.8 8.44 148.03

ORB|T DETERMINATION ACCURACY

ST 1044.5 SR 434.9 SS 489.5

CRT -.6601CR8 -.3900 CST .9461

LSA 1178.4 MSA 360.6 8SA 34.1

EL1 1087.0 EL2 313.9 ALF 163.19

LAUNCH DATE NOV 22 1964 FLIGHT TIM( 174.00 ARRIVAL DATE MAY 15 1965

HELIOCENTRIC CONIC DISTANCE 436.916 EARTH TO MARS

RL 147.73 LAL -.00 LOt. 58.73 VL 34.532 GAL -3.24 AZL 88.56 HCA 138.78 SMA 219.66 ECC .33175 INC 1.4367 vl 30.159

RP 242.47 LAp .95 LOP 198.32 VP 22.147 GAp 18.47 A ZP 91.08 TAL 346.96 TAp 125.74 RCA 146.79 APO 292.53 v2 22.638

RC 148.041 GL 10.64 GP 1.23 ZAL 110.15 ZAP 169.48 ETS 171.98 ZAE 134.09-ETE 1.49 ZA_ 90.65 ETC 255.94 CLP 169.55
PLANETOCENTRIC CONIC

C3 21.921VHL 4.682 OLA 13.63 RAL 175.32 RAO 6867.9 VEL 11.971PTH 2.13 VHP 8.708 OpA -.97 RAp 188.40 ECC 1.3608

LNCH AZIATM LNCH TIME L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

90.00 17 9 36 2673.92 -27.43 72.66 42.97 97.33 17 54 10 2073.9 -28.13 64.26

90.00 8 44 55 4442.90 7.80 183.61 36.76 62.69 9 38 58 3842.9 4.08 178.91

lO0.O0 18 38 6 2388.50 -28.72 51.48 42.77 98.67 19 17 55 1788.5 -27.22 43.00

100.00 9 59 6 4203.53 8.95 167.40 36.16 61.36 11 9 10 3603.6 5.06 180.77

110.00 20 2 26 2124.64 -32.13 30.71 42.03 102.35 20 37 50 1524.6 -30.10 22.09

110.00 10 51 16 4040.18 11.94 153.22 34.37 57.73 11 58 36 3440.2 7.60 146.82

DIFFERENTIAL C(31flECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6301 TRA-1.8380 TC3 1.§847 BAU .4646 S_T 2853.3 $GR 464.4 SG3 308.6 ST 1038.1 SR 427.5 SS 488.6

ROE -.3465 RRA -.1461RC3 -.0489 FAU .08|80 RRT .0229 RflF -.044§ RTF -.8891 CRT -.6505 CRS -.3655 CST .9415

FOE -.2531FRA 1.4881 FC3-3.2305 BSP 9678 $GB 2890.8 R23 -.0235 R13 -.8891 LSA 1169.2 MSA 361.7 SSA 34.8

BOE .7191BRA 1.8418 BC3 1.5854 FSP 893 SGI 2833.3 SG2 464.3 THA .22 EL1 1078.2 ELI 312.6 ALP 163.58

LAUNCH DATE NOV 22 1984

HELIOCEMTRIC CONIC

RL 147.73 LAL -.00

RF 242.20 LAp .g2

RC 150.330 GL 10.78

PLANETOCENTRIC CONIC

CS 20.990 VHL 4.581

LNCH AZMTM LNCH TIM(

90.00 17 3 4

SO.DO 8 45 54

100.00 18 31 52

100.00 9 59 47

110.00 19 58 49

110.00 10 51 20

FLIGHT TIME 176.00 ARRIVAL

DISTANCE 439.770 EARTH

-3.09 AZL 86.58 HCA 139.70 9MA 217.72 ECC .32547 INC59.73 VL 34.455 GAL

DATE MAY 17 1965

TO MARS

LOt. 1.4238 vl 30.159

LOP 199.44 VP 22.053 GAP 17.90 AZP 91.09 TAL 347.39 TAp 127.09 RCA 146.88 APO 288.58 V2 22.664

GP 1.26 ZAL 109.35 ZAp 188.91ETS 172.06 ZAE 154.25 ETE 1.74 ZAC 90.78 ETC 255.93 CLP 168.99

OLA 14,05 RAL 174.62 RAD 6567.9 VEL 11.932 PTH 2.12 VHp 8.510 DpA -1.07 RAp 188.75 ECC 1.3454

L-I TIME INJ LAT INJ LONG IHJ RT A$C INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ Z LONG

2678.25 -27.47 72.99 41.67 97.18 17 47 43 2078.2 -26.19 64.56

4417.64 7.00 184.18 35.49 62.49 9 59 32 3817.6 3.27 177.50

2391.89 -28.75 51.73 41.46 98.54 19 11 44 1791.9 -27.27 43.24

4179.23 8.15 166.03 34.87 61.14 11 9 27 3579.2 4.24 159.43

2126.09 -32.15 30.82 40.74 102.29 20 32 15 1526.1 -30.13 22.19

4017.79 11.12 152.00 33.08 57.47 11 58 18 3417.8 6.75 145.63

OIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .6072 TRA-I.8030 TC3 1.8935 BAU .4754 $GT 2896.1 $GR 456.5 SG3 324.2

ROE -.3330 RRA -.1411RC3 -.0462 FAU .08463 RRT .0309 RRF -.0530 RTF -.8925

FOE -.2427 FRA 1.5037 FC3-3.4908 83P 9848 SG8 2931.9 R23 -.0247 R13 -.8926

8OE .6923 6RA 1.8085 Be3 1.6942 FSP 942 861 2896.2 362 456.2 THA .29

LAUNCH OAT( NOV 22 1964 PLIGHT TIM( 178.00

HELIOCENTRIC CONIC DISTANCE 442.685

RL 147.73 LAL -.00 LOL 59.73 VL 34.380 GAL -2.94 AZL 88.39 HCA 140.63 SMA

RP 241.93 LAp .89 LOP 200.37 VP 21.965 GAP 17.34 AZP 91.09 TAL 347.82 TAp

RC 152.629 GL 10.86 GP 1.33 ZAL 108.54 ZAP 168.34 ETS 172.12 Z/dEE 154.45 ETE

PLANETOCENTRIC CONIC

C3 20.118 VHL 4.485 OLA 14.48 RAL 173.91RAD 6567.8 VEL 11.895 PTH 2.11VHp

LNCH AZMTM LNCH TIME L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH lNJ TIME

90.00 16 56 27 2682.94 -27.50 73.33 40.36 97.01 17 41 10

90.00 8 46 50 4392.66 6.22 182.77 34.20 62.32 10 0 2

100.00 18 25 33 2395.63 -28.79 52.00 40.17 98.41 19 5 28

100.00 10 0 25 4155.21 7.36 164.69 33.58 60.95 11 9 41

110.00 19 51 7 2127.86 -32.18 30.95 39.45 102.21 20 26 35

110.00 10 51 20 3995.74 10.31 130.80 31.79 57.23 11 57 56

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5834 TRA-I.7708 TC3 1.8042 BAU .4854 SGT 2937.9 $GR 448.4 SG3 340.5

ROE -.3201RRA -.1364 RC3 -.0429 FAU .08734 RRT .0405 RRF -.0634 RTF -.8959

FOE -.2277 FRA 1.5202 FC3-3.7673 BSP 10026 SG6 2971.9 R23 -.0262 R13 -.8959

6DE .6654 BRA 1.7758 BC3 1.8047 FSP 997 SG1 2937.9 SG2 448.0 THA .36

ORBIT DETERMINATION ACCURACY

ST 1032.0 SR 420.1 SS 487.4

CRT -.6419 CRS -.3403 CST .9361

LSA 1160.3 MSA 362.6 SSA 35.1

EL1 1070.0 EL2 310.8 ALF 163.97

ARRIVAL DATE MAY 19 1965

EARTH TO MARS

215.90 ECC .31947 INC 1.4107 Vl 30.159

128.45 RCA 146.93 APO 284.88 V2 22.692

2.01 ZAC 90.91ETC 255.92 CLP 168.41

8.316 DpA -1.17 RAp 189.10 ECC 1.3311

PO CST TIM INJ 2 LAT INJ 2 LONG

2082.9 -26.25 64.89

3792.7 2.46 176.10

1795.6 -27.33 43.50

3555.2 3.43 158.11

1527.9 -30.16 22.32

3395.7 5.92 144.47

OROIT DETERMINATION ACCURACY

ST 1024.1 9R 412.4 SS 485.7

CRT -.6320 CR8 -.3105 CST .9293

LSA 1149.2 MSA 364.3 SSA 35.5

ELI 1059.9 EL2 308.8 ALF 164.36
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 22 1964

HELIOCENTRIC C(_IC

RL 147.73 LAL -.00

RP 241.65 LAP .87

RC 154.936 GL 10.96

PLANETOCENTRIC CONIC

C3 lg.303 VHL 4.394

LNCM AZMTH LNCH TIME

90.00 16 49 45

90.00 8 47 42

100.00 18 19 8

tOO.OO 10 1 0

110.00 19 45 21

110.00 10 51 16

FLIGHT TIME 180.00

34.309 GAL

ARRIVAL DATE MAY 21 1965

LOL 59.73 VL

LOP 201.29 VP 21.882 GAP 16.78 AZP 91.09 TAL 348.25 TAp 129.81 RCA 146.99

GP 1.39 ZAL 107.72 ZAP 167.75 [TS 172.17 ZAE 154,70 (TE 2.29 ZAC 91.05

DISTANCE 445.657 EARTH TO MARS

-2.80 AZL 88.60 HCA 141.36 SMA 214.19 ECC .31373 INC 1.3970 V1 30.159

APO 281.39 V2 22.720

ETC 255.91CLP 167.83

DLA 14.89 RAL 173.18 RAO 6567.8 VEL 11.861 pTH 2.10 VHp 8.127 OPA -1.26 RAP 189.43 ECC 1.3177

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2687.96 -27.55 73.69 39.07 96.84 17 34 33 2088.0 -26.31 65.24

4368.01 5.44 181.38 32.93 62.17 10 0 30 3768.0 1.67 174.72

2399.67 -28.83 52.30 38.87 98.26 18 59 8 1799.7 -27.39 43.79

4131.53 6.58 163.37 32.31 60.77 11 9 51 3531.5 2.63 156.80

2129.91 -32.21 31.10 38.17 102.13 20 20 51 1529.9 -30.20 22.46

3974.06 9.51 149.64 30.52 57.01 11 57 30 3374.1 5.10 143.32

DIFFERENTIAL CORRECTIONS

TOE .5804 1RA-1.7362 TC3 1.9208 BAU .4938

ROE -.3076 RRA -.1319 RC3 -.0387 FAU .09064

FOE -.2122 FRA 1.5351 FC3-4.0631 BSP 10178

8DE .6393 BRA 1.7412 BC3 1.9212 FSP 1053

MID-COURSE ExECUTI(_N ACCURACY

8GT 2978.3 SGR 440.2 SG3 357.6

RRT .0307 RRF -.0748 RTF -.8992

SGB 3010.9 R23 -.0282 R13 -.8992

SG1 2978.6 SG2 439.6 THA .44

LAUNCH DATE NOV 22 1964 FLIGHT TIME 182.00

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 241.36 LAp .84

RC 157.250 GL 11.05

PLANETOCENTRIC CONIC

C3 18.541VHL 4.306

LNCN AZMTH LNCH TIME

90.00 16 42 58

90.00 8 48 31

100.00 18 12 40

100.00 10 1 30

110.00 19 39 32

110.00 10 51 8

ORBIT OETERNINAT£ON ACCURACY

ST 1015.2 SR 404.7 SS 483.6

CRT -.6223 CR$ -.2796 CST .9217

LSA 1137.2 MSA 365.9 8SA 35.9

EL1 1049.0 EL2 306.6 ALF 164.73

ARRIVAL DATE MAY 23 1965

DISTANCE 448.681

LOL 59.73 VL 34.240 GAL -2.66 AZL 88.62 HCA 142.48 SMA 212.59 ECC .30825

LOP 202.22 VP 21.804 GAP 16.23 AZP 91.10 TAL 348.69 TAp 131.17 RCA 147.06

GP 1.45 ZAL 106.89 ZAP 167.16 ETS 172.20 ZAE 154.97 ETE 2.59 ZAC 91.18

OLA 15.31 RAL 172.43 RAD 8567.8 VEL 11.829 PTH 2.09 VHP 7.942 DpA -1.34

L-I TIME INJ LAT INJ LONG INJ RT ASC XNJ AZMTH INJ TIME PO C8T TIM

2693.27 -27.39 74.08 37.77 96.65 17 27 51 2093.3

4343.73 4.66 180.01 31.67 62.04 10 0 55 3743.7

2403.99 -28.87 52.61 37.58 98.10 18 52 44 1804.0

4108.24 3.80 162.08 31.04 60.62 11 9 58 3508.2

2132.20 -32.24 31.28 36.89 102.03 20 15 4 1532.2

3932.80 8.72 148.50 29.25 56.82 11 57 0 3352.8

DIFFERENTIAL CCRRECTIONS

TDE .5368 TRA-1.7021TC3 2.0409 BAU .5060

MOE -.2856 RRA -.1277 RC3 -.0337 FAU .09388

FOE -.1949 FRA 1,5499 FC3-4.3837 9SP 10317

008 .6128 ORA 1.7069 BC3 2.0412 FSP 1111

NXO-COURSE EXECUTION ACCURACY

SGT 3018.9 SGR 431.9 SG3 375.5

RRT .0628 RRF -.0881 RTF -.9025

9G48 3049.6 R23 -.0302 R13 -.9025

SG1 3019.0 862 431.1 THA .53

EARTH TO M_RS

INC 1.3826 vl 30.159

APO 278.11 V2 22.748

ETC 2§§.90 CLP 167.24

RAp 189.76 ECC 1.3051

INJ 2 LAT INJ 2 LONG

-26.38 65.62

.89 173.37

-27.45 44.09

1.84 155.53

-30.25 22.63

4.29 142.21

ORBIT DETERMINATION ACCURACY

ST 1004.6 8R 396.8 88 481.1

CRT -.6113 CR8 -.24§0 CST .9130

LSA 1123.1 MSA 368.0 SSA 36.3

EL1 1036.4 EL2 304.4 ALF 165.11

LAUNCH DATE NOV 22 1964

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 241.08 LAP .82

RC 159.568 GL 11.13

PLANETOC(MTRIC CONIC

C3 17.828 VHL 4.222

LNCH AZNTH LNCH TIME

90.00 16 36 8

gO.DO 8 49 15

100.00 18 6 9

100.00 10 1 56

110.00 19 33 40

110.00 10 50 54

FLIGHT TIME 184.00

LOL 59.73 VL

LOP 203.15 VP 21.731 GAP 15.68 AZP 91.10 TAL 349.12 TAp 132.54 RCA 147.12

GP 1.52 ZAL 106.05 ZAP 166.55 ETS 172.22 ZAE 155.29 ETE 2.91 ZAC 91.31

34.175 GAL

ARRIVAL DATE MAY 25 1965

DISTANCE 451.755 EARTH TO MARS

-2.32 AZL 88.63 HCA 143.42 SMA 211.07 ECC .30300 INC 1.5676 vl 30.159

APO 275.02 v2 22.777

ETC 255.89 CLP 166.63

OLA 15.72 RAL 171.67 RAD 6567.7 VEL 11.799 pTH 2.09 VHp 7.762 DpA -1.42

L-! TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2698.81 -27.63 74.48 36.48 96.45 17 Zl 7 2098.8

4319.86 3.90 178.67 30.41 61.93 lO I 15 3719.9

2408.52 -28.92 52.94 36.30 97.93 18 46 18 1808.5

4085.38 5.03 160.81 29.79 60.50 11 10 1 3485.4

2134.69 -32.28 31.46 35.81 101,92 20 9 15 1534.7

3931.98 7.94 147.39 28.00 56.64 11 56 26 3332.0

RAp 190.09 ECC 1.2934

INJ 2 LAT INJ 2 LONG

-26.45 66.01

.11 172.04

-27.52 44.42

1.07 154.27

-30.30 22.81

3.50 141.12

DIFFERENTIAL CORRECTIONS

TOE .5183 TRA-1.6645 TC3 2.1694 9AU .5171

ROE -.2840 RRA -.1238 RC3 -.0278 FAU .09725

FOE -.1761FRA 1.5638 FC3-4.7223 RSP 10402

ODE .5893 BRA 1.6691BC3 2.1696 FSP 1175

MID-COURSE EXECUTION ACCURACY

8GT 3058.2 S¢IR 423.7 SG3 394.2

RRT .0746 RRF -.1031RTF -.9062

S_ 3087.4 R23 -.0343 RI3 -.9063

SO1 3058.3 SG2 422.5 THA .60

LAUNCH DATE NOV 22 1964 FLIGHT TIME 186.00

HELIOCENTRIC CCNIC

RL 147.73 LAL o.00

RP 240.79 LAp .79

RC 161.890 GL 11.19

PLANETOCENTRIC CONIC

C3 17.162 VHL 4.143

LNCH AZNTH LNCH TIME

90.00 16 29 17

90.00 8 49 55

100.00 17 39 36

100.00 10 2 16

110.00 19 27 47

110.00 10 50 35

ORBIT DETERMINATION ACCURACY

ST 994.6 SR 388.9 SS 478.3

CRT -.6028 CRS -.2074 CST .9013

LSA 1109.4 N8A 370.6 SSA 36.5

ELI 1024.6 EL2 301.3 ALF 165.45

ARRIVAL DATE MAY 27 1965

DISTANCE 434.875

LOt. 39.73 VL 34.112 GAL -2.39 AZ_ 88.63 HCA 144.35 SMA 209.64 (CC .29798
LOP 204.09 VP 21.663 GAP 15.14 AZP 91.10 TAL 349.36 TAp 133.91 RCA 147.17

GP 1.59 ZAL 105.20 ZAP 165.93 ET8 172.23 ZAE 155.63 ETE 3.24 ZAC 91.45

EARTH TO MARS

INC 1.3519 Vl 30.159

APO 272.11 V2 22.806

ETC 255.88 CLP 166.01

DLA 16.11 RAL 170.89 RAO 6567.7 VEL 11.771 PTH 2.O6 VHP 7.385 OPA -1.48

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2704.31 -27.67 74.89 35.20 96.23 17 14 21 2104.5

4296.51 3.15 177.37 29.17 61.84 10 1 31 3696.5

2413.21 -28.96 53.28 35.02 97.73 18 39 50 1813.2

4063.04 4.28 159.38 28.54 60.39 11 9 59 3463.0

2157.33 -32.31 31.66 34.35 101.81 20 3 24 1537.3

3911.68 7.18 146.31 26.76 56.49 11 55 47 3311.7

MID-COURSE EXECUTION ACCURACY

SGT 3095.9 SGR 415.3 SG3 414.0

RRT .0924 RRF -.1201 RTF -.9084

SGB 3123.6 R23 -.0348 R13 -.9084

861 3096.1 SG2 413.5 THA .72

DIFFERENTIAL C.CRRECTION8

TDE .4899 TRA-1.6339 TC3 2.2876 BAU .5249

flOE -.2728 RRA -.1200 RC3 -.0203 FAU .10083

F0E -.1570 FRA 1.5772 FC3-3.0868 BSP 10632

8DE .5607 6RA 1.6383 0C3 2.2877 FSP 1241

RAp 190.40 ECC 1.2824

INJ 2 LAT INJ 2 LONG

-26.52 66.41

-.64 170.74

-27.58 44.75

.31 153.05

-30.35 22.99

2.73 140.05

ORBIT DETERMINATION ACCURACY

ST 979.9 SR 380.8 88 475.8

CRT -.5870 CR$ -.1687 CST .8925

LSA 1091.4 MSA 372.8 SSA 37.1

ELI 1007.6 EL2 299.8 ALF 165.87
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 22 1964

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 240.49 LAP .78

RC 164.213 GL 11.24

PLANETOCEMTR1C CONIC

C3 16.539 VHL 4.067

LNCH AZMTH LNCH TIME

90.00 16 22 24

90.00 B 50 28

100.00 17 53 3

100.00 10 2 30

110.00 19 21 52

110.00 10 50 10

FLIGHT TIME 188.00 ARRIVAL DATE NAY 28 1965

D|8TANCE 458.038

LOL 39.73 VL 34.052 GAL -2.26 AZL 88.66 HCA 145.29 SMA

LOP 205.02 VP 21.800 GAP 14.61 AZP 91.10 TAL 349.99 TAp

GP 1.66 ZAL 104.35 ZAP 165.29 ETS 172.22 ZAE 156.02 ETE

EARTH TO MARS

208.29 ECC .29319 INC 1.3353 Vl 30.159

135.29 RCA 147.22 APO 268.36 V2 22.836

3.60 ZAC 91.59 ETC 255.87 CLP 165.38

DLA 16.50 RAL 170.10 RAO 6567.7 VEL 11.744 PTH 2.07 VHP 7.413 DpA -1.54 RAp 190.71 ECC 1.2722

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

2710.33 -27.72 75.31 33.92 96,04 17 7 34 2110.3 -26.59 66.82

4273.68 2.42 176.09 27.94 61.78 10 1 41 3673.7 -1.38 169.46

2418.00 -29.00 53.63 33.74 97.57 18 33 21 1818.0 -27.65 45.09

4041.24 3.53 158.38 27.31 60.30 11 9 51 3441.2 -.43 151.85

2140.08 -32.35 31.86 33.08 101.70 19 57 32 1540.1 -30.40 23.19

3891.92 6.44 143.26 25.52 56.36 11 55 2 3291.9 1.97 139.02

DIFFERENTIAL CORRECTIONS

TOE .4666 TRA-1.5989 TC3 2.4136 8AU .5337

ROE -.2620 RRA -.1185 RC3 -.0121 FAU .10458

FOE -.1364 FRA 1.5889 FC3-5.4735 8SP 10767

SO( .5351BRA 1.6031 8C3 2.4137 FSP 1309

LAUNCH DATE NOV 22 1964

HELIOCENTRIC C_IIC

RL 147.73 LAL -.00

RP 240.19 LAP .73

RC166.536 GL 11.28

PLANETOCENTRIC CONIC

C3 15.938 VHL 3.994

LNCN AZMTH LNCH TIME

90.00 16 15 31

90.00 8 50 54

100.00 17 46 29

100.00 10 2 37

110.00 19 15 58

110.00 10 49 38

MID-COURSE EXECUTION ACCURACY

SGT 3131.4 8GR 407.0 963 434.7

RRT .1102 RRF -.1393 RTF -.9110

SG8 3157.8 R23 -.0374 R13 -.9111

SGI 3131.7 862 404.5 THA .83

PLIGHT TIME 190.00

DISTANCE 461.242

LOL 39.73 VL 33.994 GAL -2.14 AZL 88.68 HCA 146.23 SMA

LOP 203.96 VP 21.541 GAP 14.08 AZP 91.10 TAt. 350.43 TAp

GP 1.74 ZAL 103.49 ZAP 164.64 ET8 172.21 Z/ME 156.43 ET[

DLA 16.88 RAL 169.29 RAO 6367.6 VEL 11.719 PTH 2.06 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZ14TH

2716.20 -27.76 73.73 32.64 95.84

4251.44 1.70 174.85 26.72 61.73

2422.84 -29.05 53.98 32.47 97.39

4020.03 2.83 157.21 26.09 60.23

2142.88 -32.39 32.07 31.82 101.36

3872.75 5.71 144.25 24.30 56.24

DIFFERENTIAL CCRRECTIONS

TOE .4474 TRA-1.5607 TC3 2.5514 BAU .5443

ROE -.2516 RRA -.1133 RC3 -.0024 FAU .10851

FOE -.1132 FRA 1.6002 FC3-5.887T 8SP 10833

BDE .5133 BRA i.5649 8C3 2.5514 FSP 1381

ORBIT DETERMINATION ACCURACy

ST 965.6 SR 372.6 SS 473.0

CRT -.5737 CRS -.1271CST .8805

LSA 1073.6 MSA 375.5 SSA 37.4

EL1 991.4 EL2 297.3 ALF 166.26

ARRIVAL DATE MAY 31 1963

EARTH TO MARS

207.02 ECC .28861 INC 1.3179 Vl 30.159

136.65 RCA 147.27 APO 266.77 V2 22.866

3.99 ZAC 91.73 ETC 255.87 CLP 164.74

MID-COURSE ExECuTION ACCURACY

SGT 3168.6 9GR 398.9 963 436.4

RRT .1280 RRF -.1607 RTF -.9144

3193.6 R23 -.0421 R13 -.9145

SG1 3169.0 SG2 395.6 THA .94

7.244 OpA -1.59 RAp 191.01 ECC 1.2626

INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

17 0 47 2116.2 -26.66 67.24

10 1 46 3651.4 -2.09 168.22

18 26 52 1822.8 -27.72 45.43

11 9 37 3420.0 -1.15 150.69

19 51 41 1542.9 -30.46 23.39

11 54 11 3272.8 1.24 138.02

ORBIT DETERMINATION ACCURACY

ST 953.0 8R 364.5 SS 470.5

CRT -.5638 CRS -.0838 CST .8631

LSA 1057.1 MSA 378.7 SSA 37.5

EL1 977.2 EL2 293.6 ALF 166.60

LAUNCH DATE NOV 22 1964

HELIOCENTRIC CONIC

RL 147.73 LAL -.DO

RP 239.88 LAp .70

RC 166.857 ;L 11.30

PLANETOCENTRIC CONIC

C3 15.411 VHL 3.928

LNCH AZMTH LNCH TIME

90.00 16 8 41

90.00 8 51 15

100.00 17 39 58

100.00 10 2 37

110.00 19 10 5

110.00 10 48 59

FLIGHT T[ME 192.00

DISTANCE 464.483

LOL 59.73 VL 33.939 GAL -2.02 AZL 88.70 HCA 147.17 SMA

LOP 206.90 VP 21.487 GAP 13.55 AZP 91.09 TAL 350.86 TAp

GP 1.82 ZAL 102.63 ZAp 163.98 ET3 172.18 ZAE 156.98 ETE

ARRIVAL DATE JUN 2 1965

EARTH TO MARS

205.82 ECC .28423 ]NC 1.2997 vl 30.159

138.03 RCA 147.32 APO 264.32 V2 22.897

4.42 ZAC 91.88 ETC 255.86 CLP 164.08

DLA 17.24 RAL 168.47 RAD 6567.6 VEL 11.696 PTH 2.06 VHp

L-1 TIME INJ LAT INJ LONG INJ AT ASC |NJ AZ14TH |NJ TIME

2722.01 -27.80 76.15 31.37 95.63 16 54 3

4229.92 1.00 173.65 25.50 61.70 10 I 43

2427.63 -29.09 54.33 31.21 97.21 18 20 25

3999.52 2.14 156.08 24.87 60.18 11 9 17

2145.66 -32.43 32.28 50.57 101.46 19 45 51

3854.26 5.01 143.28 23.08 56.14 11 53 13

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4223 TRA-1.5286 TC3 2.6755 BAU .5512 SGT 3201.5 3GR 390.8 863 479.2

RDE -.2415 RRA -.1103 RC3 .0089 FAU .11265 RRT .1527 RRF -.1855 RTF -.9163

FDE -.0926 FRA 1.6109 FC3-6.3283 BSP 11034 _ 3225.3 R23 -.0440 R13 -.9164

BDE .4865 8RA 1.5326 8C3 2.6756 FSP 1458 $61 3202.1SG2 386.2 THA 1.08

PLIGHT T|ME 194.00LAUNCH DATE NOV 22 1964

7.080 DpA -1.63 RAp 191.31ECC 1.2536

PO CST TIM INJ 2 LAT |NJ 2 LONG

2122.0 -26.73 67.65

3629.9 -2.79 167.02

1827.6 -27.78 45.77

3399.5 -1.85 149.56

1545.7 -30.51 25.59

3254.3 .53 137.06

ORBIT DETERM|NATION ACCURACY

ST 935.4 SR 356.2 SS 468.2

CRT -.5458 CRS -.0377 CST .8523

LSA 1056.3 MSA 381.6 6SA 38.0

EL1 957.5 EL2 291.5 ALF 167.04

ARR|VAL DATE JUN 4 1965

HELIOCENTRIC CONIC DISTANCE 467.760 EARTH TO MARS

RL 147.73 LAL -.00 L04. 59.73 VL 33.886 GAL -1.90 AZ1. 88.72 HCA 148.11 SNA 204.68 ECC .28005 |NC 1.2804 vl 30.159

RP 239.58 LAp .68 LOP 207.85 VP 21.436 GAP 13.03 A ZP 91.09 TAt. 351.30 TAp 139.41 RCA 147.36 APO 262.00 V2 22.928

RC 171.174 GL 11.31GP 1.92 ZAL 101.76 ZAp 163.30 ET8 172.14 ZAE 157.36 ETE 4.87 ZAC 92.03 ETC 255.85 CLp 163.41

PLANETOCENTRIC CONIC

C3 14.901VHL 3.860 OLA 17.59 RAL 167.64 RAD 6567.6 VEL 11.674 PTH 2.05 VHp 6.919 DpA -1.66 RAp 191.59 ECC 1.2452

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZklTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 1 53 2727.70 -27.83 76.57 30.11 95.42 16 47 21 2127.7 -26.79 68.05

90.00 8 51 23 4209.13 .33 172.49 24.30 61.68 10 1 32 3609.1 -3.45 165.86

100.00 17 33 29 2432.31 -29.13 54.68 29.95 97.04 18 14 2 1832.3 -27.85 46.11

100.00 10 2 28 3979.75 1.47 153.00 23.67 60.14 11 8 48 3379.8 -2.51 148.47

110.00 19 4 15 2148;36 -32.46 32.48 29.32 101.35 19 40 3 1548,4 -30.56 23.78

110.00 10 48 12 3836.47 4.34 142.34 21.88 56.06 11 52 9 3236.5 -.15 136.13

DIFFERENTIAL C.CRRECTION$ MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .4000 TRA-1.4937 TC3 2.8053 BAU .5589 SGT 3233.0 S_ 383.1 $63 503.1 ST 918.5 8R 347.8 SS 466.2

RDE -.2319 RRA -.1073 RC3 .0219 FAU .11697 RRT .1788 RRF -.2132 RTF -.9186 CRT -.5300 CRS .0104 CST .8865

FDE -.0690 FRA 1.6204 FC3-6.7956 BSP 11152 SGIB 3255.6 R23 -.0475 R13 -.9187 LSA 1016.0 MSA 385.0 SSA 38.3

BDE .4624 8RA 1.4975 BC3 2.8054 FSP 1538 861 3233.7 SG2 376.9 THA 1.23 EL1 938.8 EL2 288.6 ALF 167.45
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE NOV 22 1964 FLIGHT TIN( 196.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC CONIC DISTANCE 471.071 EARTH TO MARS

RL 147.73 LAL -.00 LOt. 59.73 VL 33.835 GAL -1.79 AZL 88.74 HCA 149.06 SMA 203.61ECC .27808 INC 1.2801 VS 30.159

RP 239.26 LAP .65 LOP 208.79 VP 21.390 GAp 12.52 AZP 91.08 TAL 35|.73 TAp 140.78 RCA |47.40 APO 269.82 ¥Z 22.959

RC 173.483 6L 11.29 GP 2.01 ZAL 100.90 ZAP 162.61ET9 172.09 ZAE 157.88 ETE 5.38 ZAC 92.18 ETC 295.85 CLP 182.72

PLANETOCENTRIC CONIC

C3 14.424 VHL 3.798 OLA 17.92 RAL 166.80 RAD 6567.6 VEL 11.654 PTH 2.05 VHp 6.761DpA -1.68 RAP 191.87 £CC 1.£374

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 55 I1 2733.18 -27.87

90.00 9 51 23 4189.18 -.31

100.00 17 27 6 2436.79 -29.16

100.00 10 2 9 3960.80 .83

110.00 18 58 28 2150.91 -32.50

110.00 10 47 16 3819.45 3.69

DIFFERENTIAL CORRECTIONS

TOE .3788 TRA-1.4580 TC3 2.9370 8AU .5664

ROE -.2226 RRA -.1049 RC3 .0367 FAU .12150

FOE -.0445 FRA 1.6287 FC3-7.2926 BSP 11243

BOE .4394 BRA 1.4518 BC3 2.9372 FSP 1621

LAUNCH DATE NOV 22 1964

HELIOCENTRIC C._IC

RL 147.73 LAL -.00 LOL 59.73 VL 33.788 GAL

RP 238.93 LAp .62 LOP 209.74 VP 21.348 GAP 12.01

RC 175.790 GL 11.26 GP

PLANETOCENTRIC CONIC

C3 13.978 VHL 3.739 OLA

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.96 28.85 95.23 16 40 44 2133.2 -26.85 88.44

171.38 23.10 61.68 10 1 12 3589.2 -4.09 164.74

55.00 28.69 96.87 18 7 42 1836.8 -27.91 46.AS

153.96 22.47 60.12 11 8 10 3360.8 -3.15 147.43

32.67 28.07 101.24 19 34 19 1550.9 -30.61 23.97

141.45 20.68 55.99 11 50 56 3219.4 -.80 135.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3263.1 8GR 375.8 SG3 528.1 ST 901.1 SR 339.5 SS 464.5

RRT .2078 RRF -.2444 RTF -.9209 CRT -.5140 CRS .0601 CST .8189

SGIB 3284.8 R23 -.0518 R13 -.9210 LSA 995.2 MSA 388.7 SSA 38.5

SG1 3264.0 SG2 367.5 THA 1.39 ELI 919.7 EL2 285.3 ALF 167.85

FLIGHT TIN( 198.00 ARRIVAL DATE JUN 8 1965

DISTANCE 474.414 EARTH TO MARS

AZL 88.76 HCA 150.00 SMA 202.59 ECC .27225 INC 1.2385 vl 30.159

AZP 91.07 TAt. 352.15 TAp 142.16 RCA 147.44 APO 257.75 V2 22.991

ET$ 172.03 ZAE 158.42 ETE 5.93 ZAC 92.34 ETC 255.84 CLP 162.02

VEL 11.635 PTH 2.04 VHP 6.608 DpA -1.69 RAp 192.14 ECC 1.2300

-1.68

2.12 2AL 100.03 ZAP 161.90

18.23 RAL 165.95 RAD 8567.6

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 48 36 2738.33 -27.90

90.00 8 51 11 4170.17 -.92

100.00 17 20 48 2440.98 -29.20

100.00 10 1 39 3942.75 .21

110.00 18 32 46 2153.24 -32.53

110.00 10 46 11 3803.26 3.07

DIFFERENTIAL CORRECTIONS

TOE .3581 TRA-1.4220 TC3 3.0713 BAU .5740

ROE -.2136 RRA -.IOZ6 RC3 .0536 FAU .12627

FOE -.0183 FRA 1.6365 FC5-7.8204 BSP 11146

BDE .4170 BRA 1.4257 BC3 3.0717 FSP 1712

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ Z LAT INJ 2 LONG

77.34 27.59 95.04 16 34 14 2138.3 -26.91 68.81

170.32 21.91 61.70 10 0 41 3570.2 -4.70 163.67

55.31 27.44 96.71 18 1 29 1841.0 -27.96 46.73

152.97 21.28 60.11 11 7 22 3342.7 -3.76 146.44

32.85 26.63 101.14 19 28 40 1553.2 -30.65 24.13

140.60 19.49 55.94 11 49 34 3203.3 -1.42 134.40

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3292.3 $GR 369.0 $63 554.4 ST 883.0 SR 331.2 SS 463.5

RRT .2403 RRF -.2796 RTF -.9232 CRT -.4974 CRS .1129 CST .7990

SGB 3312.9 R23 -.0567 RI] -.9234 LSA 973.7 MSA 393.1 SSA 38.6

SG1 3293.5 SG2 358.1 THA 1.56 EL1 899.9 EL2 281.9 ALF 168.27

LAUNCH DATE NOV 22 1964 FLIGHT TIME 200.00 ARRIVAL OATE JUN 10 1965

HELIOCENTRIC CONIC DISTANCE 477.787 EARTH TO MARS

RL 147.73 LAL -.00 LOL 59.73 VL 33.741GAL -1.57 AZL 88.78 HCA 150.95 SMA 201.63 ECC .26860 INC !.2156 vl 30.159

RP 236.63 LAP .59 LOP 210.69 VP 21.310 GAP 11.51 AZP 91.06 TAL 352.58 TAp 143.53 RCA 147.47 APO 255.79 V2 23.024

159.00 ETE 6.55 ZAC 92.50 (TC 255.84 CLP 161.30RC 176.086 GL 11.21GP 2.25 ZAL 99.17 ZAP 161.17 ETS 171.96 ZAE

PLANETOCENTRIC CONIC

C3 13.560 VHL 3,662 DLA 18.52 RAL 165.09 RAD 6567.5 VEL 11.617 pTH 2.04 VHp 6.457 DpA -1.66 RAp 192.39 ECC 1.2232

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 42 8 2743.06 -27.93 77.68 26.]3 94.87 16 27 52 2143.1 -26.96 69.15

90.00 8 50 46 4152.16 -1.51 169.31 20.75 61.72 9 59 58 3552.2 -5.28 162.66

100.00 17 14 38 2444.78 -29.23 55.59 26.19 96.56 17 55 23 1844.8 -28.01 47.00

100.00 10 0 67 3925.67 -.36 152.03 20.09 60.11 11 6 23 3325.7 -4.34 145.50

110.00 18 47 11 2155.26 -32.55 33.00 25.59 101.05 19 23 6 1555.3 -30.69 24.28

110.00 10 44 54 3787.95 2.49 139.80 18.31 55.90 11 48 Z 3188.0 -2.00 133.60

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3450 TRA-1.3794 TC3 3.2225 BAU .5844 SGT 3323.3 9GR 363.1 SG3 582.0 ST 868.5 SR 322.9 SS 462.2

ROE -.2051RRA -.1005 RC3 .0726 FAU .13134 RRT .2725 RRF -.3175 RTF -.9266 CRT -.4905 CRS .1612 CST .7736

FOE .0058 FRA 1.6402 FC3-8.3849 8SP 11272 $GB 3343.0 R23 -.0647 RI3 -.9268 LSA 955.1MSA 396.1 $SA 38.2

BOE .4013 ERA 1.3831BC3 3.2233 FSP 1801 SG1 3324.8 SG2 349.2 THA 1.72 EL1 684.4 ELZ 276.3 ALF 168.53

LAUNCH DATE NOV 22 1964 FLIGHT TIME 202.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC CONIC DISTANCE 481.188 EARTH TO MARS

RL 147.73 LAL -.00 LOL 59.73 VL 33.697 GAL -1.47 AZL 88.81HCA 151.91 SMA 200.72 ECC .26513 INC 1.1912 vl 30.159

RP 238.31 LAP .56 LOP 211.64 VP 21.275 GAP 11.02 AZP 91.05 TAL 353.00 TAp 144.90 RCA 147.50 APO 253.94 V2 23.056

2.36 ZAL 98.32 ZAp 160.43 ETS 171.88 ZAIE 159.61ETE 7.24 ZAC 92.67 ETC 255.83 CLP 160.57RC 180.373 GL 11.13 GP

PLANETC_ENTRIC CONIC

C3 13.170 VHL 3.629 OLA 18.78 RAL 164.22 RAD 6567.5 VEL 11.600 PTH 2.03 VHP 6.311DpA -1.66 RAp 192.64 ECC 1.2167

LNCH AZMTH LNCH T[NE L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZI, ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 35 54 2747.18 -27.95 77.98 25.09 94.73 16 21 41 2147.2 -27.00 69.44

90.00 8 50 6 4135.]5 -2.05 168.37 19.55 81.75 9 59 1 3535.4 -3.81 161.71

100.00 17 8 40 2448.02 -29.25 55.83 24.94 96.44 17 49 28 1848.0 -28.05 47.23

100.00 10 0 1 3909.74 -._ 151.16 18.92 60.12 11 5 11 3309.7 -4.87 144.62

110.00 18 41 44 2156.85 -32.58 ]3.12 24.]5 100.99 19 17 41 1556.9 -30.72 24.39

110.00 10 43 26 3773.67 1.94 159.06 17.14 55.87 11 46 20 3173.7 -2.55 132.85

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3169 TRA-1.SS34 TC3 3.3274 BAU .5861 SGT ]343.1 $GR 357.9 SG3 610.8 ST 845.0 SR 314.4 S] 462.8

ROE -.1967 RRA -.0985 RC3 .0946 FAU .13652 RRT .3188 RRF -.3617 RTF -.9268 CRY -.4586 CRS .2159 CST .7606

FOE .0338 FRA 1.6477 FC3-8.9744 BSP 11569 8¢,8 3362.3 R23 -.0668 RI3 -.9271 LSA 930.1MSA 400.6 SSA 39.0

BDE .3730 8RA 1.5670 BC3 3.3287 FSP 1902 SG1 ]345.1 SG2 339.1THA 1.97 EL1 858.7 EL2 274.9 ALF 169.20
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE MQV 22 1984 FLIGHT TIME ZOA.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC CONIC DISTANCE 484.816 EARTH TO MAR S

RL 147.73 LAL -.00 LOL 59.73 VL 33.655 GAL -1.37 AZL 88.83 HCA 152.86 SMk 199.86 ECC .28182 INC 1.1650 VI 30.159

RP 237.98 LAp .53 LOP 212.60 VP 21.244 GAP 10.53 AZP 91.04 TAL 353.41 TAp 146.27 RCA 147.53 APO 252.18 V2 23.089

RC 182.631GL 11.02 GP 2.49 ZAL 97.47 ZAP 139.66 (78 171.78 ZAE 160,24 ETE 8.01 ZAC 92.84 ETC 255.83 CLP 159.81

PLAMETOCENTRIC COttIC

CS 12.804 VHL 3.378 OLA 19.02 RAL t63._3 RAO 656?.5 VEL 11.384 PTH 2.03 VHp 6.167 DpA -1.82 RAp 192.88 ECC 1.2107

LMCH AZMTH LMCH TIME L-i TIME ]MJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 29 33 2730.61 -27.97 78.23 23.84 94.60 16 15 43 2150.6 -27.04 69.69

90.00 8 49 9 4119.77 -2.35 167.50 18.38 61.79 9 37 49 3319.8 -8.30 160.83

100.00 17 2 34 2430.63 -29.27 56.02 23.70 96.34 17 43 45 1830.6 -28.09 47.42

100.00 9 38 49 3894.97 -1.41 150.35 17.75 80.14 11 3 44 3295.0 -3.37 143.80

110.00 18 36 27 2157.86 -32.59 33.20 23.11 100.94 19 12 23 1338.0 -30.74 24.47

110.00 10 41 43 3760.43 1.44 138.37 IS.g? 35.84 11 44 26 3160.4 -3.05 132.16

DIFFERENTIAL CCIRRECTIONS MID-C(_URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2981 TRA-1.3187 TC3 3.4318 BAU .3912 8GT 3384.3 8GR 354.1 883 641.0 ST 826.0 SR 306.0 SS 463.1

ROE -.1886 RRA -.0968 RC3 .1192 FAU .14200 RRT .3634 RRF -.4088 RTF -.9284 CRT -.4391CR8 .2667 CST .7400

FOE .0603 FRA 1.630t) FC3-9.6010 BSP 11668 SGB 3382.9 R23 -.0731 R13 -.928? LSA 908.5 MSA 404.3 SSA 39.1

80E .3527 BRA 1.3223 BC3 3.4338 FSP 2006 SG1 3366.8 882 329.7 THA 2.21 ELI 838.1 EL2 270.9 ALF 189.67

LAU_ICH DATE NOV 22 1964

HELIOCENTRIC CONXC

RL 147.73 LAL -.OO L04. 59.73 VL

RP 23?.63 LAp .30 LOP 213.56 VP

FLIGHT TIME 206.00 ARRIVAL DATE JUN 16 1965

OISTANCE 488.070 EARTH TO MARS

33.614 GAL -1.27 AZL 88.86 PICA 133.82 SlAA 199.04 ECC .25866 INC 1.1371 Vl 30.159

21.216 GAP 10.04 AZP 91.02 TAL 353.82 TAp 147.64 RCA 147.36 APO 250.52 V2 23.123

RC 184.919 GL 10.89 GP

PLANETOC(NTRIC CONIC

CS 12.461 VHL 3.330 OLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 15 24 7 2753.19 -27.99

90.00 8 47 33 4103.39 -3.01

100.00 16 37 22 2432.31 -29.29

100.00 8 57 20 3881.51 -1.86

110.00 18 31 21 2158.45 -32.60

110.00 10 39 30 3748.32 .98

DIFFERENTIAL CORRECTIONS

TOE .2809 TRA-1.2829 TC3 3.3773 BAU .5965

RDE -.1809 RRA -.0934 RC3 .1470 FAU .14776

FDE .0860 FRA 1.6519 FC-10.26§7 BSP 11756

BOE .3341 8RA 1.2864 8C3 3.5804 FSP 2115

2.63 ZAL 96.62 ZAP 158.88 ETS 171.67 ZAE 160.90 ETE 8.87 ZAC 93.02 ETC 235.82 CLP 159.04

19.23 RAL 162.47 RAD 6567.5 VEL 11.369 PTH 2.02 VHP 6.027 DpA -1.36 RAp 193.11 [CC 1.2031

lNJ LONG INJ RT ASC |NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT IHJ 2 LONG

78.42 22.60 94.51 16 10 1 2153.2 -27.07 69.87

166.71 17..21 61.83 9 36 19 3505.6 -8.75 160.03

56.16 22.46 96.27 17 38 15 1832.5 -28.11 47.55

149.61 16.58 60.16 11 2 1 3281.3 -5.82 143.03

33.24 21.87 100.92 19 7 20 1538.5 -30.75 24.51

137.73 14.80 53.83 11 42 18 3148.3 -3.51 131.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3383.8 9GR 351.9 883 672.7 ST 807.0 SR 297.7 $8 463.6

RRT .4114 RRF -.4595 RTF -.9301 CRT -.4207 CRS .3154 CST .7188

SG,B 3402.0 R23 -.0805 R13 -.9305 LSA 887.1MSA 407.7 $SA 39.1

881 3386.9 9G2 320.4 THA 2.47 ELI 817.9 EL2 266.5 ALF 170.12

LAUNCH DATE NOV 22 1964 FLIGHT TIME 208.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CONIC DISTANCE 491.550

RL 147.73 LAL -.OO LOL 59.73 VL 33.575 GAL -1.18 AZL 88.89 HCA 154.78 SMA

RP 237.31 LAP .47 LOP 214.52 VP 21.192 GAP 9.57 AZP _1.00 TAL 354.22 TAp

RC 187.176 GL 10.73 GP 2.79 ZAL 95.79 ZAp 156.08 ETS 17_.55 ZAE 181.59 ET[

PLAHETOCENTRIC CONIC

C3 12.140 VHL 3.484 DLA 19.40 RAL 161.58 RAO 638?.5 VEL 11.355 PTH 2.02 VHp

LHCH AZMTH LNCH TIME L-I TIME [NJ LAT

90.00 13 18 41 2?54.77 -27.99

90.00 8 46 16 4092.92 -3.41

100.00 16 32 7 2433.46 -29.29

100.00 9 55 31 3869.47 -2.27

110.00 18 28 29 2138.24 -32.39

110.00 10 37 38 3737.45 .56

DIFFERENTIAL CORRECTIONS

TOE .2694 TRA-1.2433 TC3 3.7133 BAU .6034

ROE -.1734 RRA -.0941RC3 .1784 FAU .15391

FOE .1088 FRA 1.6493 FC-10.9738 BSP 11692

BOE .3203 8RA 1.2469 8C3 3.7175 FSP 2222

EARTH TO MARS

198.27 ECC .25564 INC 1.1070 vl 30.159

149.01RCA 147.58 APO 248.95 V2 23.157

9.86 ZAC 93.21ETC 255.82 CLP 158.26

5.890 Opk -1.49 RAp 193.33 ECC 1.1998

INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

78.53 21.35 94.45 16 4 35 2134.8 -27.08 69.98

166.00 16.04 61.87 9 54 29 3492.9 -7.15 159.32

36.23 21.21 96.24 17 33 0 1853.5 -28.12 47.62

148.94 13.41 60.19 11 0 O 3269.5 -6.22 142.39

33.23 20.63 100.93 19 2 27 1538.2 -30.74 24.49

137.17 13.84 53.82 11 39 58 3137.4 -3.93 130.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3404.5 8DR 351.7 SG3 708.2 ST 790.7 8R 289.3 $5 483.3

RRT .4603 RRF -.5128 RTF -.9324 CRT -.4108 CR8 .3581CST .6940

SGB 3422.6 R23 -.0900 R13 -.9328 LSA 867.7 M$A 411.2 SSA 38.9

$81 3408.4 SG2 311.8 THA 2.75 ELI 800.6 EL2 260.3 ALF 170.43

LAUNCH DATE NOV 22 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUN 20 1965

HELIOCEMTRIC CONIC DISTANCE 495.032

RL 147.73 LAL -.00 LOL 39.73 VL 33.336 GAL -1.08 AZL 88.92 HCA 155.75 SMA

RP 236.96 LAP .44 LOP 215.48 VP 21.171 GAp 9.10 AZP 90.98 TAL 354.62 TAp

EARTH TO MARS

197.53 ECC .25277 [NC 1.0750 VI 30.159

150.37 RCA 147.60 APO 247.46 V2 23.191

RC 189.421GL 10.34 GP 2.96 ZAL 94.96 ZAp 137.25 ETS 171.41 zAE 162.30 ET[ 10.99 ZAC 93.42 ETC 255.81CLP 157.44

PLANETOCENTRIC CONIC

C3 11.839 VHL 3.441DLA 19.34 RAL 160.69 RAO 836?.5 VEL 11.342 pTH 2.01VHp 5.757 DpA -1.39 RAp 193.54 ECC 1.1948

LNCH AZ1MTH LNCH TIME L-I TIME IMJ LAT INJ LONG IHJ RT A$C INJ AZ14TH INJ TIME PO CST TIM INJ 2 LA7 INJ 2 LONG

90.00 15 13 37 2733.12 -28.00 78.56 20.11 94.44 15 59 32 2153.1 -27.09 70.01

90.00 8 44 14 4081.99 -3.76 163.39 14.88 61.91 9 52 16 3482.0 -7.49 158.69

100.00 16 47 13 2453.30 -29.29 56.21 19.97 96.24 17 28 6 1853.3 -28.12 47.61

100.00 9 33 19 3839.04 -2.62 148.37 14.25 60.21 lO 57 39 3259.0 -6.57 141.81

110.00 18 21 52 2137.16 -32.38 33.14 19.39 100.97 18 37 49 1557.2 -30.72 24.42

110.00 10 35 9 372?.95 .20 136.67 12.49 55.82 11 37 17 3127.9 -4.29 130.46

01FFEREMTIAL CORRECTION8 MID-COUflSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2301 TRA-1.2119 TC3 3.8142 BAU .6046 $GT 3415,0 8GR 353.9 SG3 740.5 ST 769.7 SR 281.0 SS 464.5

RDE -.1661RRA -.0931RC3 .2139 FAU .16012 RRT .5161RRF -.5694 RTF -.9330 CRT -.3845 CRS .4047 CST .6775

FOE .1346 FRA 1.6483 FC-11.7091BSP 11874 SGB 3431.3 R23 -.0981 R13 -.9335 LSA 843.6 HSA 412.8 SSA 39.2

8DE .3002 8RA 1.2155 BC3 3.8202 FSP 2347 SG1 3417.9 882 502.7 THA 3.09 EL1 778.1 EL2 256.6 ALF 171.03
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE NOV 22 $964 FLIGHT Tittle 212.00

HELIOCENTRIC C_NIC DISTANCE 498.577

RL 147.73 LAL -.00 LOt. 99.73 VL 33.503 GAL -1.00 AZL 89.96 HCA 156.71

RP 236.64 LAP .41 LOP 218.45 VP 21.153 SAP 8.64 AZP 90.96 TAL 355.01

RC 191.633 GL 10.31 GP 3.15 ZAL 94.15 ZAP 156.40 ET$ 171.26 ZkE 163.03

PLANETOCENTRIC CONIC

C3 11.338 VHL 3.399 DLA 19.64 RAL 159.80 RAO 6567.4 VEL 11.330 pTH 2.01

LNCH AZMYH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 13 8 57 2754.11 -27.99 78.48 18.86 94.49

90.00 8 41 49 4072.66 -4.05 164.89 13.71 61.95

100.00 16 42 40 2451.93 -29.28 38.$1 18.72 96.29

100.00 9 30 44 8850.29 -2.92 147.89 13.08 60.24

110.00 18 17 32 2195.$2 -32.55 32.99 18.14 101.06

110.00 10 32 21 3719.87 -.11 138.25 11.33 53.92

ARRIVAL DATE JUN 22 1965

EARTH TO MARS

SMA 198.93 ECC .25002 INC 1.0402 vl 30.139

TAp $51.72 RCA 147.62 AFO 246.05 V2 23.226

ETE 12.29 ZAC 93.63 ETC 255.81 CLP 156.60

VHP 5.626 DpA -1.29 RAP 193.74 ECC 1.1902

ZNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

13 54 31 2634.1 -27.08 69.94

9 49 38 3472.9 -7.78 138.18

17 23 31 1831.9 -28.10 47.51

$0 34 54 3250.3 -6.86 141.32

$8 33 27 1333.1 -30.69 24.27

11 34 21 3519.9 -4.60 130.04

DIFFERENTIAL CCRRECTION8 MIO-C_RSE EXECUTION ACCURACY

TOE .2422 TRA-1.1714 TC3 3.9307 8AU .6116 SGT 3431.6 3GR 339.1 SG3 777.4

ROE -.1391 RRA -.0923 RC3 .2339 FAU .16689 RRT .5664 RRF -.6260 RTF -.935§

FOE .1331 FRA 1.6419 FC-12.3030 BSP 11758 SG8 3430.3 R23 -.1098 R13 -.9361

SO( .2898 8RA 1.1750 BC3 3.9389 FSP 2463 SG$ 3437.7 _2 295.0 THA 3.43

LAUNCH DATE NOV 22 1964 FLIGHT TIME 214.00

HELIO(ENTNIC CCNIC DISTANCE 302.$22

RL 147.75 LAL -.00 LGL 59.73 VL 33.469 GAL -.91 AZ1. 89.00 HCA

RP 236.29 LAp .38 LOP 217.42 VP 25.138 GAP 8.18 AZP 90.93 TAL

RC 193.677 GL 10.04 GP 3.36 ZAL 93.35 ZAP 155.53 ETS $71.09 Z/dE

PLANETOCENTR|C CONIC

C3 11.290 VHL 3.360 OLA 19.69 RAL 138.90 RAD 6367.4 VEL $1.319 PTH

LNCH AZNTH LNCH TIM( L-I TIME |NJ LAT INJ LCI¢G INJ RT ASC

90.00 13 4 47 2751.43 -27.98 78.29 17.66

90.00 8 38 46 4063.88 -4.28 $64.49 $2.33

100.00 16 38 34 2449.07 -29.26 33.90 17.47

100.00 9 47 41 3643.49 -3.13 147.52 15.91

110.00 18 13 33 2131.90 -32.36 32.73 16.89

110.00 10 29 11 3713.43 -.36 135.92 10.17

DIFFERENTIAL C.CRRECTION$ MIO-COURSE EXECUTION ACCURACy

TOE .2248 TRA-1.1422 TC3 4.0333 BAU .6503 _FT 3431.2 SGR 367 .g 963 814.9

ROE -.1322 RRA -.0917 RC3 .2995 FAU .$7366 RRT .6250 RRF -.6828 RTF -.9334

FOE .1764 FRA 1.6362 FC-IS.3166 BSP 11947 S_ 3430.8 R23 -.1203 R13 -.9361

808 .2713 BRA 1.1458 BC3 4.0446 FSP 2602 361 3438.9 SG2 286.3 THA 3.96

ORBIT DETERMINATION ACCURACY

ST 734.1 8R 272.7 SS 463.8

CRT -.3787 CRS .4423 CST .6306

LSA 826.7 MSA 416.1 SSA 38.8

(L$ 762.0 EL2 249.8 ALF 171.23

ARRIVAL DATE J UN 24 1965

EARTH TO MARS

$57.68 SMA 196.18 ECC .24741 INC 1.0021 vl 30.139

335.39 TAp 153.08 RCA 147.64 AR3 244.71 V2 23.261

163.79 ETE $3.80 ZAC 93.86 ETC 233.81 CLP 135.75

2.01VHP 3.499 DPA -1.13 RAp 193.93 ECC 1.1838

INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT |NJ 2 LONG

94.37 $3 30 39 2151.5 -27.03 69.73

61.98 9 46 32 3463.9 -7.99 157.78

96.40 17 19 23 1849.1 -28.07 47.30

60.26 10 31 44 3243.5 -7.08 140.94

101.20 $8 49 23 1531.9 -30.63 24.04

33.82 11 31 4 3113.4 -4.84 129.70

ORBIT DETERMINATION ACCURACY

ST 734.0 SR 264.3 SS 463.8

CRT -.3510 CRS .4803 CST .6395

LSA 806.4 HSA 414.6 95A 39.3

EL1 740.3 EL2 245.3 ALF 171.90

LAUNCH DATE NOV 22 1964 FLIGHT TIME 216.00 ARRIVAL OATE JUN 26 !965

HELIOCENTRIC CONIC DISTANCE 505.688

RL 147.73 LAL -.00 LOt. 59.73 VL 33.437 GAL -.83 AZL 89.04 HCA

RP 235.94 LAP .35 LOP 219.39 VP 21.126 GAp 7.73 AZF 90.90 TAL

RC 196.086 GL g.72 GP 3.59 ZAL 92.57 ZAp 154.63 ETS 170.90 ZAE

PLANETOCENTRIC CONIC

C3 11.040 VHL 3.323 OLA 19.69 RAL 158.00 RAO 6367.4 VEL 11.309 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME

90.00 15 1 9 2746.97 -27.93 77.96 16.36 94.73 15 48 56

90.00 8 35 12 4061.13 -4.43 164.22 11.36 62.00 9 42 53

100.00 16 34 56 2444.38 -29.23 35.57 16.22 96.57 17 15 40

100.00 9 44 7 3838.76 -3.31 147.26 10.74 60.27 10 48 5

110.00 18 9 55 2147.38 -32.45 32.41 13.62 101.39 18 43 43

110.00 10 23 36 3708.72 -.34 135.67 9.01 55.82 11 27 25

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2130 TRA-1.1082 TC3 4.1374 BAU .6129 8GT 3437.2 6GR 391.0 SG3 834.9

ROE -.1453 RRA -.0913 RC3 .3303 FAU .18096 RRT .6778 RRF -.7369 RTF -.9365

FOE .1943 FRA 1.6270 FC-14.1900 6SP 11973 SGB 3438.2 R23 -.1332 R13 -.9373

80E .2379 BRA 1.1120 BC3 4.1522 FSP 2739 SGt 3446.9 SG2 279.3 THA 4.52

EARTH

158.56 9HA 195.55 ECC .24493 INC

355.77 TAp 154.42 RCA 147.65 APO

164.55 ETE 15.56 ZAC 94.10 ETC

2.00 VHp 5.375 DpA -.97 RAp

TO MARS

.9608 vl 30.159

245.45 Y2 23.297

255.80 CLP 15A.87

194.11ECC 1.1817

PO CST TIM INJ 2 LAT INJ 2 LONG

2147.0 -27.00 69.43

3461.1 -8.14 157.51

1844.6 -28.01 46.98

3238.8 -7.24 140.68

1547.4 -30.34 23.71

3108.7 -5.02 12g.45

ORBIT DETERMINATION ACCURACY

ST 715.9 SR 256.0 SS 462.5

CRT -.3329 CR9 .5139 CST .6236

LSA 786.9 MSA 413.6 9SA 39.4

ELI 721.6 ELI 239.5 ALF 172.37

LAUNCH DATE NOV 22 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00 LOL 59.73 VL

RP 2_5.39 LAp .32 LOP 219.36 VP

RC 198.280 GL 9.35 GP 3.84 ZAL

PLAN_TOCENTR|C CONIC

CS 10.803 VHL 3.287 DLA 19.64 RAL 157.09 RAD 6567.4 VEL

DISTANCE 309.274 EARTH TO MARS

33.406 GAL -.76 AZL 89.08 HCA $59.63 SMA 194.96 ECC .24256 ]NC .9159 vl 30.159

2Ll16 GAP 7.29 AZP 90.86 TAL 336.13 TAp 155.76 RCA 147.67 AF_ 242.25 V2 23.333

91.80 ZAp 133.71 ETS $70.69 ZAE $65.33 ETE 17.64 ZAC 94.36 ETC 255.79 CLP 153.97

$1.498 PTH 2.00 VHP 5.255 DpA -.76 RAp 194.28 ECC 1.1778

RT ASC INJ AZMTH INJ TIME PC) CST TIM ZNJ 2 LAT INJ 2 LONGLNCH AZMTH LNCH TIME L-! TINS INJ LAT INJ LONG INJ

90.00 14 38 7 2740.39 -27.91 77.49 15.09 94.97 $5 43 49

90.00 8 31 0 4038.89 -4.50 164.10 10.17 62.01 9 38 39

100.00 16 31 50 2438.20 -29.19 53.11 14.95 96.81 17 12 28

100.00 9 39 58 3836.32 -3.39 147.12 9.55 60.28 10 43 54

110.00 18 6 43 2141.36 -32.37 31.96 14.34 101.64 $8 42 24

110.00 10 21 35 3703.92 -.65 135.32 7.84 55.82 11 23 21

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2052 TRA-l.0760 TC3 4.2257 BAU .6133 SGT 3436.7 SGR 398.8 863 896.1

ROE -.1389 RRA -.0913 RC3 .4080 FAU .19839 RRT .7239 RRF -.7968 RTF -.9371

FOE .2063 FRA 1.6173 FC-15.0944 BSP $2008 $C_ 3459.7 R23 -.1486 R13 -.9381

BOE .2478 BRA 1.0798 BC3 4.2453 FSP 2888 SG1 3448.9 SG2 273.3 THA 4.85

2140.4 -26.93 68.96

3458.9 -8.21 157.38

1938.2 -27.93 46.53

3236.3 -7.32 140.34

1541.4 -30.43 23.28

3105.9 -3.13 129.30

ORBIT DETERMINATION ACCURACY

ST 701.2 9R 247.4 $9 459.5

CRT -.3205 DR9 .5390 CST .6093

LSA 770.5 MSA 410.9 9SA 39.5

EL1 706.3 EL2 232.7 ALF 172.76
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1,11964)

LAUNCH DATE NOV 22 1964

HELIOCENTRIC CONIC

RL 147.73 LAL -.DO

RP 255.24 LAp .29

RC 200.460 GL 8.93

PLANETOCENTRIC CONIC

CS 10.584 VHL 3.253

LNCH AZNTH LNCH TIME

90.00 14 55 48

90.00 8 26 5

100.00 18 29 21

100.00 9 35 11

110.00 18 3 58

110.00 10 17 3

FLIGHT TIM( 220.00

DISTANCE 512.879

LOt. 59.73 VL 53.376 GAL -.68 AZL 89.13 HCA 160.61

LOP 220.34 VP 21.110 GAp 6.85 AZP 90.82 TAL 356.49

GP 4.12 ZAL 91.04 ZAP 152.75 ETS 170.45 ZAE 166.I1

DLA 19.53 RAL I56.18 RAD 6567.4 V(L 11.488 PTH 2.00

L-I TIM( INJ LAT INJ LONG INJ RT ADC INJ AZMTH

2731.43 -27.86 76.84 13.82 95.29

4059.42 -4.49 164.13 8.97 62.01

2429.66 -29.11 54.48 15.68 97.14

3838.42 -3.39 147.13 0.36 60.28

2133.61 -32.26 31.38 I3.04 101.97

3705.24 -.67 135.49 6.67 55.82

ARRIVAL DATE JUN 30 1985

EARTH TO MARS

SMA 194.39 ECC .24031 INC .8663 Vl 30.159

TAp 157.10 RCA 147.68 APO 241.11 V2 23.369

ETE 20.11 ZAC 94.65 ETC 255.79 CLP 153.04

VHP 5.137 DpA -.53 RAP 194.44 ECC 1.1742

INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

15 4I 17 2131.4 -26.83 68.32

9 33 44 3459.4 -8.20 157.41

17 9 50 1829.7 -27.81 45.92

10 39 8 3236.4 -?.32 140.55

18 39 32 1533.6 -30.28 22.73

11 16 46 3105.2 -5.15 129.27

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .1977 TRA-I.0400 TC3 4.3113 BAU .6137 $GT 3430.3 $GR 422.3 863 939.2

ROE -.1323 RRA -.0913 RC3 .4737 FAU .19625 RRT .7697 RRF -.8613 RTF -.9379

FOE .2136 FRA 1.5981 FC-16.0529 BSP 11970 SGB $456.2 R23 -.1644 R13 -.9392

80( .2379 BRA 1.0440 BC3 4.3373 FSP 3030 SG1 $445.$ 962 288.4 THA 5.45

LAUNCH DATE NOV 22 1964 FLIGHT TIRE 222.00

HELIOCENTRIC CONIC DISTANCE 516.502

RL 147.73 LAL -.00 LOL 59.73 VL 33.348 GAL -.61 AZL 89.19

RP 234.89 LAp .26 LOP 221.32 VP 21.106 GAP 6.42 AZP 90.77

RC 202.623 GL 8.44 GP 4.44 ZAL 90.31 ZAP 151.77 ETS I70.19

PLANETOCENTR|C CONIC

CS 10.375 VHL 3.2210LA 19.34 RAL 155.26 hAD 6567.4 VEL I1.479

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 14 34 9 2719.77 -27.76 75.99 I2.52

90.00 8 20 22 4063.02 -4.37 164.33 7.75

100.00 16 27 31 2416.68 -29.0I 53.68 I2.36

100.00 9 29 41 3839.34 -3.29 147.29 7.15

110.00 18 1 45 2123.88 -32.12 30.66 11.72

110.00 10 11 57 3706.90 -.61 I35.57 5648

DIFFERENTIAL CORRECTIONS

TOE .1926 TRA-l.0073 TC3 4.3810 BAU .6124

ROE -.1256 RRA -.0917 RC3 .5482 FAU .20431

FOE .2135 FRA 1.5789 FC-|7.0487 BSP 12002

80( .2299 BRA 1.0115 6C3 4.415I FSP 3192

ORBIT DETERMINATION ACCURACy

ST 684.3 SR 238.7 SS 453.1

CRT -.3092 CRS .5597 CST .5979

LSA 751.5 MSA 405.4 SSA 39.8

EL1 688.8 EL2 225.5 ALF 173.10

ARRIVAL DATE JUL 2 1965

EARTH TO MARS

HCA 161.59 SMA 193.86 ECC .23816 INC .8113 vl 30.159

TAL 356.83 TAp 158.42 RCA 147.69 APO 240.03 V2 25.405

ZAE I66.89 ETE 23.07 ZAC 94.96 ETC 255.78 CLP 152.09

PTH 2.00 VHP 5.023 DPA -.26 RAp 194.60 ECC 1.1707

INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

95.71 15 39 29 2119.6 -26.70 67.49

61.99 9 28 5 3463.0 -8.08 157.62

97.55 17 7 50 1818.7 -27.86 45.14

60.27 10 33 4I 3239.3 -7.22 140.71

102.38 18 37 9 1523.9 -30.08 22.04

55.82 11 13 44 3106.9 -5.09 129.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3418.8 $_R 452.2 SG3 983.7 ST 670.1 8R 229.6 $S 444.7

RRT .8074 RRF -.8697 RTF -.9382 CRT -.2996 CRS .5722 CST .5920

S_ 3448.6 R23 -.1824 R13 -.9397 LSA 735.1 MSA 396.9 SSA 40.2

SGI 3438.4 SG2 265.3 THA 6.13 EL1 674.0 EL2 217.8 ALF 173.45

LAUNCH DATE NOV 22 1964 FLIGHT TIME 224.00

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 234.53 LAP .22

RC 204.770 GL 7.87

PLANET(_ENTflIC CONIC

C3 10.178 VHL 3.190

LNCH AZNTH LNCH TIME

90.00 14 53 22

90.00 8 13 46

100.00 16 26 27

100.00 9 23 23

110.00 16 0 6

110.00 10 6 12

DISTANCE 520.142

LOt. 59.73 VL 33.321 GAL -.54 AZL 89.25 HCA 162.57

LOP 222.31 VP 21.104 GAP 5.99 AZP 90.72 TAL 357.17

GP 4.79 2AL 89.59 ZAP 150.75 [TS 169.89 ZAE 167.63

OLA 19.07 RAL 154.34 RAG 6567.4 VEL II.4TO PTH 1.99

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2705.05 -27.68 74.93 11.20 96.23

4070.02 -4.15 164.72 6.52 61.96

2404.91 -28.88 52.68 11.02 98.06

3845.40 -3.08 147.62 5.93 60.25

2111.88 -31.94 29.77 10.37 102.68

3711.20 -.44 135.80 4.28 55.82

ARRIVAL DATE JUL 4 1965

EARTH TO MARS

SMA 193.35 ECC .23612 INC .7505 Vl 30.159

TAp 159.74 RCA 147.70 APO 239.01 V2 23.442

ET( 26.6I ZAC 95.30 ETC 255.77 CLP 151.11

VHP 4.911 DpA .06 RAP 194.75 ECC 1.1675

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

15 38 27 2105.1 -26.53 86.45

9 21 36 3470.0 -7.87 158.01

17 6 32 1804.9 -27.47 44.16

10 27 28 3245.4 -7.02 141.05

18 35 18 1511.9 -29.84 21.19

11 8 3 3111.2 -4.93 129.56

DIFFERENTIAL CCRRECT_I_N9 MIO-COURSE

TOE .1865 TRA -.9740 TC3 4.4582 BAU .6127 _k'.T 3410.2

hOE -.1190 RflA -.0923 RC3 .6340 FAU .21295 RRT .8401

F0E .2103 FRA 1.5549 FC-18.1144 86P 11947 SGB 3445.2

8DE .2212 BRA .9784 BC3 4.5031 FSP 3352 3GI 3435.1 SG2 263.8 THA

FLIGHT TIME 226.00

DISTANCE 523.799

LOt. 59.73 VL 33.296 GAL -.47 AZL 69.32 HCA 163.56

LOP 223.29 VP 21.105 GAP 5.56 AZP 90.66 TAL 357.50

GP 5.19 ZAL 88.89 ZAP 149.69 ET$ I69.56 ZA( 168.34

DLA 18.71 hAL 153.40 RAD 6587.4 VEL 11.462 PTH 1.99

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2686.87 -27.54 73.81 9.84 96.87

4080.83 -3.80 165.33 5.26 61.92

2387.98 -28.T1 51.44 9.66 98.69

3854.97 -2.76 148.15 4.69 60.22

2097.25 -31.71 28.69 8.98 103.48

3718.45 -.17 136.I8 3.07 55.82

DIFFERENTIAL CORRECTIONS

TOE .1926 TRA -.9422 TC3 4.5132 BAU .6107

ROE -.1115 RRA -.0931 RC3 .7317 FAU .22167

FOE .1805 FRA 1.5278 FC-19.2068 BSP 11921

8DE .2226 BRA .9468 BE3 4.5721FSP 3524

LAUNCH DATE NOV 22 1964

HELIOCENTRIC CONIC

RL 147.78 LAL -.00

RP 234.17 LAp .19

RC 206.900 Gb 7.21

PLANETO(ENTRIC CONIC

CS 9.991VHL 3.161

LNCH AZ14TH LNCH TIME

90.00 14 53 30

90.00 8 6 9

100.00 16 26 12

100.00 9 16 9

110.00 17 59 T

110.00 9 59 43

EXEGUTION ACCURACY

SGR 469.9 SG3 1031.2

RRF -.9019 RTF -.9390

fl23 -.1997 R13 -.9409

6.92

ORBIT DETERMINATION ACCURACY

ST 654.1SR 220.4 SS 484.6

CRT -.2867 CRS .5829 CST .5901

LSA 717.3 MSA 386.0 SSA 40.8

ELI 657.5 EL2 210.0 ALF 173.85

ARRIVAL DATE JUL 6 1965

EARTH TO MARS

SMA 192.88 ECC .23419 1NC .6824 vl 30.159

TAp 161.06 RCA I47.71 APO 236.04 V2 23.479

ETE 30.88 ZAC 95.69 ETC 255.76 CLP 150.10

VHP 4.804 DpA .44 RAp 194.89 ECC 1.1644

INJ TIME PC) CST TIM INJ 2 LAT 1NJ 2 LONG

15 38 17 2086.9 -26.30 65.17

9 14 10 3480.8 -7.53 158.63

17 6 0 1788.0 -27.21 42.96

10 20 24 3255.0 -6.70 141.58

18 34 4 1497.2 -29.54 20.15

11 ! 42 3118.5 -4.65 129.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3393.2 SGR 535.3 663 1079.4 ST 649.5 SR 209.5 SS 416.9

RRT .6647 RRF -.9276 RTF -.g389 CRT -.2972 CRS .5612 CST .5gg8

3_ 3435.1 R23 -.2205 R13 -.9413 LSA 709.0 NSA 367.6 SSA 41.8

SG1 3424.8 SG2 266.4 THA 7.82 EL1 652.8 EL2 199.0 ALF 173.96
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NK)V 22 t964

HELIOCENTRIC CCJiIC

RL 147.73 LAL -,0O

RP 233.80 LAP .16

RC 2OO.Ott GL 6.45

PLANETOC(NTR|C CONIC

C3 9.8t6 VHL 3.|33

LNCH AZNTH LNCH T|ME

90.00 t4 54 39

90.00 T $7 25

100.00 t8 26 52

1OO.OO 9 7 $3

110.00 t7 58 51

riO.DO 9 $2 23

FLIGHT TIRE 228.00 ARRIVAL DATE JUL 8 1985

OISTANCE 527.475 EARTH TO MARS

LOL 59.73 VL 33.271 GAL -.41 AZL 89.59 HCA 184.55 SHA 192.42 ECC .23234 INC .6051 Vl 50.159

LOP 224.28 VP 21.t08 GAP 5.17 AZP 90,$8 TAL 357.81 TAP 162.36 RCA 147.71 APO 837.13 VZ 23.517

GP 5,64 ZAL 88,21 ZAP 148.60 ETS 189.18 ZAE 168,97 ETE 38.02 ZAC 96.18 [TC 255.75 CLP 149.0J

DLA 18.24 RAL 152.45 RAO 8567,4 VEL 11.454 PTH 1.99 VHP 4.699 OpA .87 RAP 195.08 ECC 1.1815

L-I TIME INJ LAT |NJ LONG IN3 RT ASC INJ AZMTH INJ TIME leo C$T TIM |NJ 2 LAT INJ 2 LONG

2664.74 -27.35 72.02 8.45 97.65 1§ 39 4 Z064.7 -29.00 68.81

4095.93 -3.52 166,17 5.98 61,86 9 5 41 3495.9 -7.05 159.49'

2387,56 -28.49 49.95 8.25 99.44 17 6 19 1767.4 -26.89 41.52

3888,54 -2.50 148.89 3.42 80.19 10 12 21 3268.5 -8.25 142.88

2079.57 -31,43 27,39 7.54 104.20 18 33 31 1479.6 -29.16 18,92

3729.10 .24 136,73 1.85 55.82 10 54 32 3129.1 -4.25 130.52

DIFFERENTIAL CCRRECT[ONS

TOE .1962 TRA -.9087 TC3 4.5608 BAU .6087

ROE -.1056 RRA -.0940 RC3 .8449 FAU .25082

FOE .t430 FRA 1.4694 FC-20.3576 BSP 11899

BOE .2218 BRA .9136 8C3 4.6384 FSP 3703

LAUNCN DATE NOV 22 1964

HELIOCENTRIC CONIC

RL 147.75 LAL -.00

RP 255.44 LAP .13

RC 211.t04 GL 5.56

PLANI[TOCENTRIC CONIC

C3 9.651 VHL 3.10?

LNCH AZMTH LNCH TIME

90.00 14 56 $6

90.00 7 47 22

tO0.O0 t6 28 35

100.O0 8 58 25

tlO.00 17 59 25

110.OO 9 44 4

DIFFERENTIAL CORRECT|ONS

TDE .2035 TRA -.8732 TC3 4.6033 BAU .6072

ROE -.0948 RRA -.0948 RC3 .9766 FAU .24039

FOE .084t FRA 1.4579 FC-21.§655 BSP 11868

BOE ,2244 8RA .8784 8C3 4.7058 FSP 5886

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3370.1 SGR 590.7 SG5 1129.9 ST 641.6 SR 197.7 68 398.6

RRT .8850 RRF -.9479 flTF -.9389 CRT -.3003 CRS .5298 CST ,6230

SG8 3421.5 R23 -.2394 R13 -.9420 LSA 698.8 MSA 343.3 $8A 43.4

SG1 3410.7 SG2 271.7 THA 8.87 EL1 644.6 EL2 187.7 ALF 174.22

FLIGHT TIME 250.00 ARRIVAL O_TE JUL 10 1965

DISTANCE 531,162 EARTH TO MARS

LOL 59,73 VL 33.248 GAL -.55 AZL 89.48 HCA 165.54 SMA 191.99 ECC .23059 INC .$168 vl 80.159

LOP 225.28 VP 21.114 GAP 4.76 AZP 90.50 TAt. 358,12 TAp 163.66 RCA 147.72 APO 236.26 V2 23.555

GP 6.16 ZAL 87.56 ZAP 147.47 ETS 168.76 ZAE 169.49 ETE 42.13 ZAC 96.61 ETC 255.74 CLP 147.99

DLA 17.64 RAL 151.48 RAD 6567,3 VEL 11.447 PTH 1.99 VHP 4,599 DPA 1.37 RAP 195.18 ECC 1.1588

L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZI4TH INJ TIME PO CST TIM INJ • LAT INJ 2 LONG

2838.06 -27,09 70.11 7.00 98.58 15 40 54 2038.1 -25.63 61.75

4115.91 -2,67 167.29 2.66 61.80 8 §5 58 3515.9 -6.42 160.62

2342.53 -28.20 48.16 6.79 100.34 17 7 37 1742.5 -26.49 39.78

3886.87 -1.69 149.89 2.11 60.15 10 3 11 3288.7 -5.85 148,34

2058.31 -31.06 25.84 6.05 105.05 18 33 44 1458.3 -28.68 17.44

3743.66 .80 137.49 .58 55.83 10 46 27 3143,7 -3.69 131,28

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3343.3 SGR 857.5 SG3 1182.5 ST 636.6 SR 183.8 SS 873.2

RRT .9008 RRF -.9633 RTF -.9591 CRT -.3077 CRS .4652 CST .6679

SGB 3407.3 R23 -.2564 R15 -.9430 LSA 693.0 HSA 309.9 SSA 46.2

SG1 5395.7 SG2 281.1 THA 10,12 EL1 639.3 EL2 174.1 ALF 174.5t

LAUNCH DATE NOV 22 t9_4 FLIGHT TIRE 232.00 ARRIVAL DATE JUL 1_ 1985

NELIC_ENTRIC CONIC

RL t47.73 LAL -,0D

RP 233.07 LAP ,1O

RC 2t3.179 GL 4,52

PLANETOCENTRIC CON|C

C3 9.497 VNL. 3,082

LNCH AZNTH LNCH 7|HE

90.00 t5 O 29

gO.DO 7 35 50

1OO.00 16 31 17

100.00 8 47 34

110.00 t8 0 58

110.00 9 34 54

DISTANCE 534,866 EARTH TO MARS

LOL 59,75 VL 53.226 GAL -.30 AZL 89.58 HCA 166.54 SHA 191.58 ECC .22893 INC .4160 vl 30.159

LOP 226.27 VP 21,122 GAP 4,56 AZP 90.41 TAL 558.41 TAp 164.95 RCA 147.72 APO 235.44 V2 23.593

GP 8.75 ZAL 86.92 ZAP 146.29 ETS 166,27 ZAE 169.84 ETE 49.25 ZAC 97.17 ETC 255.72 CLP 146.89

DLA 16.88 RAL 150.48 RAD 8567.3 VEL 11.441PTH 1.98 VHP 4.502 DpA 1.96 RAP 195.53 ECC 1.1583

L-! TIME INJ LAX INJ LONG iNJ RT ASC iNJ AZMTH INJ TIME PO CST TiN INJ 2 LAT INJ 2 LONG

2806.12 -26.75 67.84 5.48 99.67 15 45 56 2006.1 -25.14 59.54

4t41.52 -1,85 168.72 1.31 61.74 8 44 52 3541.5 -S.6t 162.06

2312,78 -27.82 46.04 5.25 101.40 17 10 0 1712.8 -25.97 87.73

3910.10 -.89 151.18 .78 80.12 9 52 44 3510.1 -4.86 144.64

2032.83 -30.60 24.00 4.48 106.04 18 34 49 1452.8 -28.09 15.70

3762.81 1.53 138.49 359.26 55.85 10 37 17 3162.8 -2.96 132.29

DIFFERENTIAL CORRECT|ONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE ,2111 TRA -.8447 TC3 4.6062 8AU .6021 SGT 3302,6 SGR 736.7 SG3 1234.1 ST 635.4 8R 168.1 8S 355.5

ROE -.0845 RRA -.0963 RC3 1.1276 FAU ,24961 RRT .9118 RRF -.9747 RTF -.9380 CRT -,3018 CR8 .3733 CST .7563

FOE .0105 FRA 1.3918 FC-22.7547 8SP 11758 _ 3363,8 fl23 -,2739 R13 -.9431 LSA 694.6 MSA 271.0 SSA 50.0

BOE .2274 8RA .8502 BC3 4,7422 FSP 4067 SGI 3370.8 862 296.3 THA 11.59 EL1 637.S EL2 159.8 ALF 175.15

LAUNCH DATE NOV 22 t984 FLIGHT TIME 234.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC _IC

RL 147.73 LAb -.00

RP 232.70 LAP .07

RC 215.236 GL 3.28

pLANETOCENTRIC CONIC

C3 9.355 VNL 8,059

LNCN AZI4TH LNCH T|N[

90.00 15 5 29

90.00 7 22 54

tOO.DO 16 35 40

100.00 8 35 4

liD.D0 18 3 32

110.00 9 23 42

DISTANCE 538.585

L(X. 59.73 VL 33.205 GAL -.24 AZL 89.70 HCA 167.54 SHA 191.20 ECC .22736

LOP 227.27 VP 21.131 GAP 3.97 AZP 90.29 TA.L 358.69 TAp 166.23 RCA 147.73

GP 7.45 ZAL 86.31 ZAP 145.05 ETS 167.71 ZAE 169.96 ETE 57.25 ZAC 97.81

DLA 15,93 RAL 149.44 RAO 6567.3 VEL 11.434 PTH 1.98 VHP 4.409 DpA 2.65

L-I TIME INJ LAT INJ t.CHG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2568.01 -26.28 65.14 3.88 100.94 15 48 17 1968.0

4173.73 -.81 170.52 359.91 61,69 8 32 8 3573.7

2277.19 -27.32 43.51 3.64 102.64 17 13 37 1677.2

3939.78 .11 152.80 359.40 60,11 9 40 44 3339.8

2002.29 -30.00 21.82 2.82 107.21 18 36 54 1402.3

3767.45 2.47 139.78 357.93 55.90 10 26 50 3187.5

DIFFERENTIAL CORRECTIONS

TOE .2269 TRA -.8088 TC3 4.6199 BAU .6005

ROE -.0716 RRA -.0969 RC5 1.3078 FAU .2§981

FOE -.1048 FRA 1.3167 FC-24.0258 86P 11718

8OE .2379 8RA ,8146 BC3 4.8015 FSP 4258

MID-COURSE EXECUTION ACCURACy

SGT 3283,4 SGR 832.9 SG3 1289.1

RRT .9205 flRF -.9830 RTF -.9577

SG8 3366.0 R23 -.2857 R13 -.9444

SG1 3353.0 SG2 317.1THA 13.54

EARTH TO MARS

INC .2964 vl 30.159

APO 234.67 V2 23.631

ETC 255.70 CLP 145,76

RAP 195.49 ECC 1.1540

INJ 2 LAT INJ 2 LONG

-24.$1 $6.93

-4.59 163.87

-25.30 55.29

-3.86 146.28

-27.35 13.83

-2,02 135.57

ORBIT DETERMINATION ACCURACY

8T 641.3 SR 147.6 SS 346.0

CRT -.2981 CR$ .2080 CST .8316

LSA 708.2 MSA 219.0 3SA 5?.1

EL1 642.9 EL2 140.6 ALF 175.88
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. I, 1964)

LAUNCH DATE MOV 22 1964

HELIOCENTRIC EOklIC

9L 147.73 LAL -.DO

9P 232.32 LAp .03

RC 217.275 GL 1.80

PLAMETOCEMTRIC CC441C

C3 8.227 VHL 3.036

LNCH 4ZMTH LNCH TIME

90.00 15 12 9

90.00 7 7 13

100.00 16 41 26

100.00 6 20 38

110.00 18 7 24

110.00 9 11 9

FLIGHT TIME 256.00

DISTANCE 542.518

LOt. 59.73 VL 35.185 GAL -.19 AZL 89.83 HCA 168.54 SNA

LOP 228.27 VP 21.143 GAP 3.59 AZP 90.16 TAL 358.96 TAp

GP 8.27 ZAL 85.73 ZAP 143.76 ET$ 16•.06 ZAE 169.79 ETE

DLA 14.•4 RAL 146.35 RAD 656•.5 VEL 11.429 PTH 1.98 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZldTH

2522.51 -25.65 61.96 2.18 102.42

4213.87 .49 172.75 358.4• 61.69

2234.59 -26.65 40.52 1.92 104.07

39•7.01 1.38 154.85 357.98 60.14

1965.59 -29.23 19.24 1.06 108.56

3818.78 3.67 141.42 356.55 55.99

DIFFERENTIAL C-CRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .2470 TRA -.7776 TC3 4.6291 BAU .6011 SGT 3228.8 SGR 949.8 SG3 1345.9

RDE -.0534 flRA -.0978 RC3 1.5220 FAU .26965 RRT .9265 RRF -.9889 RTF -.9373

FOE -.2556 FRA 1.2376 FC-25.3201 8SP 11553 $68 5365.• 923 -.2937 913 -.9460

BIDE .2531 8RA .7837 BE3 4.8729 FSP 4432 SG1 3347.9 8G2 345.3 THA 15.41

LAUNCH DATE NOV 22 1364 FLIGHT TIME 238.00

HELIOCENTRIC GONIC 0I STANCE 546.065

RL 147.73 LAL -.00 LOt. 59.•3 VL 33.166 GAL -.14 AZL 90.00 HCA 169.55 SMA

RP 261.93 LAp .00 LOP 229,28 VP 21.15• GAP 3.21 AZP 90.00 TAt. 359.22 TAp

RC 219.295 GL .02 GP 9.25 ZAL 85.17 ZAp 142.38 ETS 166.29 ZAE 169.26 ETE

PLANETOCENTRIC CONIC

C3 9.117 VHL 3.013 OLA 13.24 RAL 147.19 RAO 6567.3 VEL 11.424 PTH 1.98 VHp

LNCH AZ1)ATH LNCH TIME L-! TIME |NJ LAT ]NJ LONG |HJ RT ASC INJ AZMTH INJ TIME

90.00 13 20 46 2468.01 -24,80 58.20 .35 104.12 16 1 56

90.00 6 49 21 4263.•4 2.10 175.54 356.98 61.75 8 0 25

100.00 16 49 2 2183.41 -25.•5 36.98 .07 105.73 17 25 26

100.00 8 3 48 4023.57 2.95 15•.40 356,51 60.24 9 10 51

110.00 18 12 49 1921.29 -28.24 16.18 359.1• 110.12 16 44 50

110.00 8 56 31 3858.46 5.17 143.50 355.13 56.16 10 0 49

DIFFERENTIAL CCRR(CTION8 MID-COURSE EXECUTION ACCURACY

TOE .2679 TRA -.7501 TC3 4.5572 BAU .5958 _T 3157.6 $GR 1086.7 SG3 1395.3

RDE -.0347 RRA -.0990 RC3 1.7676 FAu .27849 RRT .9286 RRF -.9929 RTF -.9348

FDE -.4433 FRA 1.1545 FC-26.4446 BSP 11560 SG8 3339.3 R23 -.3011 R13 -.9468

BOE .2701 BRA .7566 9C3 4.8680 FSP 4642 SG1 3317.2 SG2 383.9 THA 1•.97

ARRIVAL DATE JUL 16 1965

EARTH TO MARS

190.83 ECC .22586 INC .1540 vl 50.159

16•.50 RCA 147.75 APO 253.93 V2 23.670

65.79 ZAC 98.58 ETC 255.68 CLP 144.58

4.322 OpA 3.46 RAp 195.68 ECC 1.1518

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

15 54 12 1922.5 -23.69 53.84

8 17 27 3613.9 -3.30 166.12

17 18 41 1634.6 -24.45 52.41

9 26 55 3377.0 -2.61 148.52

16 40 10 1365.6 -26.42 11.18

10 14 48 3218.8 -.82 135.21

ORBIT DETERMINATION ACCURACy

ST 656.6 SR 122.3 SS 367.7

CRT -.2530 CRS .0319 CST .9171

LSA 741.6 MSA 162.9 8SA" 68.8

ELI 657.4 EL2 118.2 ALF 177,21

ARRIVAL DATE JUL 18 1965

EARTH TO MARS

190.48 ECC .22444 INC .0000 Vl 30.159

166.77 RCA 147.73 APO 253.24 V2 23.709

74.34 ZAC 99.49 ETC 255.64 CLP 143.37

4.239 DpA 4.44 RAp 195.90 ECC 1.1500

PO CST TIM INJ 2 LAT INJ 2 LONG

1868.0 -22.62 50.21

3663.7 -1.70 168.91

1583.4 -25.34 29.01

3423.6 -1.03 150.88

1321.3 -25.23 8.29

3258.5 .69 137.28

ORBIT DETERMINATION ACCURACY

ST 676.5 89 93.4 89 432.S

CRT -.0864 CR8 -.0091 CST .9560

LSA 795.6 NSA 114.6 8SA 84.7

EL1 676.5 EL2 93.0 ALF 179.30

LAUNCH DATE NOV 22 1964 FLIGHT TIME 240.00

HELIOCENTRIC CONIC

RL 147.73 LAL -.OO

RP 231.57 LAP -.03

RC 221.297 GL -2.17

PLANETOCENTR|C CONIC

C3 9.035 VHL 3.00_

LNCH AZMTH LNCH TIME

90.00 15 31 48

90.00 6 28 19

lO0.O0 16 56 52

100.00 7 43 56

110.00 18 20 4

110.00 8 39 14

DISTANCE 549.628

LOt. 59.73 VL 33.148 GAL -.10 AZL 90.20 HCA 170.56 8MA

LOP 230.29 VP 21.173 GAp 2.84 AZP 89.81 TAL 559.46 TAp

GP 10.43 ZAL 84.64 ZAp 140.92 ET$ 165.38 ZkE 168.32 ETE

ARRIVAL DATE JUL 20 1965

EARTH TO MARS

190.16 ECC .22310 INC .2034 vl 30.159

170.02 RCA 147.73 APO 232.58 v2 25.748

82.51 ZAC 100.59 ETC 255.5_ CLP 142.12

DLA 11.35 RAL 145.94 RAO 6567.3 VEL 11.420 PTH 1.98 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2402.30 -23.64 53.73 358.37 106.06 16 11 50

4325.94 4.09 179.02 355.45 61.96 7 40 25

2121.50 -24.54 32.78 358.07 107.63 17 34 13

4081.97 4.92 160.62 354.99 60.48 8 51 58

1867.41 -26.92 12.54 357.12 111.91 18 51 11

3906.83 7.08 146.16 355.66 56.47 9 44 22

DIFFERENTIAL CORRECTIONS

TOE .3276 TRA -.7132 TC3 4.5369 BAU .6023

ROE -.0015 RRA -.0987 RC3 2.0693 FAU .28786

FOE -.7554 FRA 1.0403 FC-27.5839 SAP 114•0

80( .3276 BRA .•200 BC3 4.9866 FSP 4851

MID-COURSE EXECUTION ACCURACY

SGT 3122.7 SGR 1258.7 SG3 1448,7

RRT .9304 RRF -.9956 RTF -.9345

SGB 3366.8 R23 -.2976 R13 -.9504

SG1 3339.1 SG2 431.3 THA 20.92

4.164 DPA 5.62 RAp 196.17 ECC 1.1487

PO CST TIN INJ 2 LAT INJ 2 LONG

1802.3 -21.21 45.90

3725.9 .31 172.38

1521.5 -21.90 24.98

3482.0 .95 154.08

1267.4 -23.70 4.85

3308.8 2.62 139.91

ORBIT DETERMINATION ACCURACY

ST 754.8 SR 68.7 SS 589.9

CRT .4870 CRS .4591CST .9633

LSA 950.2 MSA 126.5 SSA 59.1

ELI 755.5 EL2 59.9 ALF 2.55

FLIGHT TIME 242.00 ARRIVAL DATE JUL 22 1965
LAUNCH DATE NOV 22 1964

HELIOCENTRIC C.(_AIC
DISTANCE 553.601 EARTH TO MARS

RL 147.•3 LAL -.00 LOL 59.73 VL 33.130 GAL -.06 AZL

RP 231.20 LAp -.06 LOP 231.30 VP 21.190 GAP 2.47 AZP

RC 223.281 GL -4.90 GP 11.90 ZAL 84.16 ZAP 139.34 ET3

PLANETOCENTR|C CONIC

C3 6.996 VHL 2.999 DLA 8.94 RAL 144.55 RAD 6567.3 VEL

LNCH AZI4TH LNCH TIME L-I TIME ZNJ LAT

90.00 15 45 50 2322.11 -22.02

90.00 6 3 12 4404.43 6.59

100.00 17 11 32 2045.70 -22.88

100.00 • 20 11 4156.07 7.39

110.00 16 29 43 1801.07 -25.16

110.00 8 16 30 3973.47 9.49

DIFFERENTIAL CORRECTIONS

TOE .3397 TRA -.6831 TC3 4.3161 BAU .5946

ROE .0384 RRA -.0944 RC3 2.4135 FAU .29423

FOE-1.0631 FRA .8736 FC-28.3192 BSP 11696

BDE .3418 SRA .6896 BE3 4.9450 FSP 5027

90.44 HCA 171.57 S44A 189.85 ECC .22183 INC .439Q vl 30.159

89.56 TAL 359.69 TAp 171.26 RCA 147.73 APO 231._6 V2 23.788

164.29 ZAE 166.92 ETE 89.21 ZAC 101.95 ETC 255.53 CLP 140.82

11.419 PTH 1.98 VHp 4.09• OpA 7.06 RAp 196.53 ECC 1.1480

ZNJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

48.41 356.23 106.26 16 24 32 1722.1 -19.33 40.78

183.43 353.90 62.40 7 16 37 3804.4 2.84 176.76

27.76 355.91 109.78 17 45 38 1445.7 -19.98 20.17

164.74 355.46 60.95 8 29 27 3556.1 3.46 158.15

8.19 354.91 113.94 18 59 44 1201.1 -21.71 .74

149.60 352.19 57.01 9 24 44 3373.5 5.08 143.29

HID-COURSE EX(CUTI(_N ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2978.1 $GR 1460.9 SG3 1485.3 ST 764.3 SR 101.4 SS 762.6

RRT .9278 RRF -.9973 RTF -.9283 CRT .9386 CRS .9111 CST .9464

SGB 3317.1 R23 -.2983 R13 -.9517 LSA 1069.4 MSA 177.0 SSA 34.1

SG1 5280.0 SG2 494.8 THA 25.08 ELI 770.2 EL2 34.7 ALF 7.11
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUMCH DATE NOV 22 1964 FLIGHT TIM( 244.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CONIC DIS7ANC[ 557.385 EARTH TO MARS

RL 147.73 LAL -.DO LO(. 59.73 VL 33.114 GAL -.02 AZL 90.76 HCA 172.58 SMA 189.55 ECC .22063 INC .7566 V1 30.159

RP 230.82 LAP -.10 LOP 232.32 VP 21.209 GAP Z.ll AZP 89.25 TAL 359.91 TAp 172.50 RCA 147.73 Apo 231.37 ¥2 23.827

RC R25.247 GL -8.37 GP 13.75 ZAL 63.73 ZAP 137.59 (78 162.95 ZAE 164.98 (TE 94.81 ZAC 103.68 (TC 255,43 CLP 139.47

PLAMETOCEHTRIC CONIC

-CS 9.028 VHL 3.005 OLA 5.80 RAL 142.96 RAD 8567.3 VEL 11.420 PTH 1.98 VHP 4.043 DPA 8.88 RAP 197.01 [CC 1.1486

LHCH AZNTH LMCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH 1NJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 3 51 2222.75 -19.77 42.00 353.92 110.70 16 40 54 1622.7 -16.77 34.60

90.00 S 32 53 4505.19 9.72 189.18 352.38 63.27 6 47 39 3905.2 6.06 182.41

100.00 17 27 56 1951.52 -20.59 21.71 353.58 112.17 18 0 28 1351.5 -17.40 14.56

100.00 8 51 9 4251.82 10.51 170.12 351.97 81.85 8 2 1 3651.6 6.66 163.44

110.00 18 42 29 1718.25 -22.77 2.94 352.52 116.21 19 11 7 1118.3 -19.06 355.77

110.00 7 53 6 4057.69 12.57 154.18 350.74 57.95 9 0 44 3457.7 8.25 147.75

DIFFERENTIAL CORRECTIONS NIO-COURSI[ EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

TOE .3984 TRA -.6662 TC3 4.0143 9AU .5911 8GT 2833.7 SGR 1706.9 SG3 1506.8 ST 855.6 SR 214.9 SS 1058.1

ROE .1081 RRA -.0909 RC3 2.8055 FAU .29728 RRT .9187 RRF -.9984 RTF -.9175 CRT .9664 CRS .9916 CST .94A3

FOE-1.5501 FRA .7201 FC-28.5089 BSP 13044 S_ 3308.0 R23 -.2g65 R13 -.9534 LSA 1359.5 HSA 222.0 SSA 19.5

BOE .4133 BRA .8723 8C3 4.8975 FSP 5441 SG1 3255.5 SG2 586.9 THA 30.03 EL1 880.6 EL2 53.7 ALF 13.70

LAUNCH DATE NOV 22 1_4 FLIGHT TIME 246.00 ARRIVAL OATE JUL 26 1965

EARTH TO MARS

189.28 ECC .21949 INC 1.1734 Vl 30.159

173.72 RCA 147.73 AlSO 230.82 V2 23.867

99.05 ZAC 105.92 ETC 255.28 CLP 138.06

NELIOCENTRIC C_qIC DISTANCE 561.187

RL 147.73 LAL -.00 LOL 59.73 VL 33.099 GAL .02 AZL 91.17 HCA 173.60 SMA

RP 230.43 LAP -.13 LOi s 233.33 VP 21.230 GAP 1.76 AZP 68.84 TAL .12 TAP

RC 227.193 GL -12.90 GP 16.14 ZAL 83.38 ZAP 135.60 ETS 181.28 ZAE 162.39 ETE

PLANETOCENTRIC CON|C

C3 9.194 VHL 3.032 DLA 1.66 RAL 141.09 RAO 6567.3 VI[L 11.427 PTH 1.96 VHP 4.009 DPA 11.21 RAP 197.67 ECC t.1513

LNCH AZMTH LNCH TIN( L-I 71NC INJ LAT INJ I._NG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 27 28 2096.84 -16.55 34.16 351.48 113.31 17 2 25

90.00 4 54 O 4838.17 13.68 196.94 351.03 64.96 6 11 18

100.00 17 49 55 1831.96 -17.34 14.31 331.11 114.74 18 20 7

100.00 6 14 54 4578.26 14.46 177.44 350.64 63.55 7 27 32

110.00 18 59 58 1812.84 -19.46 356.56 349.99 118.68 19 26 29

110.00 7 21 3 4170.17 16.55 160.47 349.47 59.65 8 30 33

DIFFERENTIAL C_RflECTION$ MIO-Coufl_[ E_I[CUTION ACCURACY

TOE .5413 TRA -.4648 TC3 4.1578 BAU .6801 SGT 2859.3 I_R 2108.5 SG3 1577.5

ROE .2334 RflA -.0257 RC3 3.3990 FAU .31008 RRT .9440 RRF -.9992 RTF -.9440

FOE-2.3577 FRA .0487 FC-29.1962 BSP 11416 SG8 3552.6 R23 -.2154 R13 -.9757

BOE .5894 BflA .4655 BC3 5.3703 FSP 5115 SG1 3507.0 862 567.2 THA 35.93

PO CST TIM INJ 2 LAT INJ 2 LONG

1496.8 -13.25 27.03

4038.2 10.20 189.99

1232.0 -13.86 7.25

3778.5 10.80 170.57

1012.8 -15.48 349.70

3570.2 12.39 153.83

ORBZT DETERMINATION ACCURACY

ST 1058.9 SIR 445.6 SS 1554.0

CRT .9741 CRS .9994 CST .9691

LSA 1920.0 NSA 218.8 SSA 10.8

ELI 1145.0 ELZ 93.2 ALF 22.45

LAUNCH DATE NOV 22 1964

HELIOCENTRIC CONIC

SL 147.73 LAL -.OO

RP 250.05 LAP -.16

RC 2R9.120 GL -18.94

PLANETOCENTRIC CONIC

C3 9.631 VHL 3.103

LNCH AZMTH LNCH TIN(

90.00 16 59 49

90.00 4 3 10

100.00 18 19 18

100.00 5 28 21

110.00 19 23 19

110.00 6 38 50

FLIGHT TIM( 246,00 ARRIVAL DATE JUL 28 1965

59.73 VL 53.084 GAL

DISTANCE 564.996 EARTH

.06 AZL 91.74 HCA 174.62 StIA 189.02 ECC .21841 INC

TO MARS

1.7431VI 30.159

V2 23.907

CLP 136.55

LOt.

LOP 254.36 yp 21.252 GAP 1.41 AZP 88.26 TAL .31 TAp 174.94 RCA 147.73 APO 230.30

GP 19.34 ZAL 83.16 ZAp 133.24 ETS 159.18 ZAE 158.93 (TE 101.98 ZAC 108.93 ETC 255.03

OLA -3.94 RAL 138.78 RAD 8567.3 VEL 11.446 PTH 1.99 VHP 4.006 DPA 14.31 RAp 198.64 ECC 1.1585

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1932.18 -11.87 24.54 349.08 115.90 17 32 1 1332.2 -8.29 17.49

4820.98 18.64 208.06 350.18 68.29 5 23 31 4221.0 15.53 200.77

1875.73 -12.66 5.07 348.87 117.50 18 47 14 1075.7 -8.91 358.30

4552.64 19.46 187.97 349.82 66.85 6 42 14 5952.6 16.16 180.73

1475.34 -14.78 346.65 347.45 121.18 19 47 55 875.3 -10.54 342.11

4325.80 21.65 169.65 348.72 62.88 7 50 56 3725.8 17.84 162.59

DIFFERENTIAL CORRECTIONS

TO( .$109 TRA -.5174 TC3 3.7907 8AU .7069

ROE .4149 RRA -.0093 RC3 3.9716 FAU .31024

FDE-3.1717 FRA -.0977 FC-27.8883 9SP 12680

BID( .7385 BRA .5175 BC3 5.4902 FSP 5195

MIO-COURSE EXECUTION ACCURACY (_EBIT DETERMINATION ACCURACY

SGT 2779.3 SGR 2581.3 SG3 1578.9 ST 1166.1 SR 769.5 SS 2034.9

RRT .9311 RRF -.9996 RTF -.9285 CRT .9705 CRS .9998 CST .9665

SG8 3793.1 R23 -.2056 R13 -.9782 LSA 2454.2 NSA 263.5 3SA 6.8

SG1 3727.6 SG2 702.0 THA 42.73 EL1 1388.3 EL2 156.4 ALF 33.11

LAUNCH DATE NOV 22 1964 FLIGHT TIN( 250.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC COLIC

RL 147.73 LAL -.00 LOt. 59.73 VL

RP 229.67 LAP -.20 LOP 235.38 VP

RC 231.027 GL -27.21 GP 23.79 ZAL

PLAN(TOCENTRIC CONIC

C3 10.675 VHL 3.267

LNCH AZMTH LMCH TIM(

90.00 17 48 7

90.00 2 50 35

100.00 19 3 33

100.00 4 17 50

110.00 19 58 27

110.00 5 39 25

OIFFERENTIAL CGRRECTION8

TOE .7714 TRA -.5128 TC5 3.2181 BAU .7634

ROE .7804 RRA .0502 RC3 4.4475 FAU .29815

FOE-4.3148 FRA -.4534 FC-24.1802 BSP 13964

BDE 1.0632 BRA .5152 BC3 5.4897 FSP 5066

DISTANCE 568.816

33.070 GAL .09 AZL 92.59 HCA 175.65 SMA

21.276 GAP 1.07 AZP 67.42 TAL .49 TAp

83.18 ZAP 130.24 ETS 156.51 ZAE 154.21 ETE

EARTH TO MARS

188.77 ECC .21740 INC 2.5898 Vl 30.159

176.14 RCA 147.73 APO 229.81 V2 23.948

103.77 ZAC 113.12 ETC 254.61 CLP 134.90

OLA -11.85 RAL 135.73 RAO 6567.4 VEL 11.492 PTH 2.00 VHP 4.065 DpA 18.57 RAP 200.10 ECC 1.1757

L-I TIM( INJ LAT |NJ LONG INJ RT ADC INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

1705.05 -4.83 11.36 347.26 117.94 18 16 32 1105.0 -1.06 A.71

5089.28 24.42 225.60 350.63 75.19 4 15 24 4489.3 22.14 217.66

1481.85 -5.71 352.98 346.77 119.39 19 27 55 861.7 -1.75 346.43

4807.91 25.38 204.60 350.34 73.66 5 37 58 4207.9 22.90 196.69

1289.73 -8.01 338.53 345.36 223.34 20 19 57 689.7 -3.57 332.26

4552.60 27.93 184.26 349.39 69.45 6 55 18 3952.6 24.88 176.42

HI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2963.7 SGR 3198.8 SG3 1515.1 ST 1382.0 SR 1336.6 SS 2663.9

RRT .9193 RRF -.9997 RTF -.9152 CRT ,9755 CRS .9999 CST .9732

S_ 4162.6 R23 -.1724 R13 -.g848 LSA 3272.7 MSA 287.0 SSA 4.2

S_1 4080.7 $62 821.8 THA 50.86 EL1 lg10.8 EL2 212.5 ALF 44.02
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

_AUNC_ Oklt MOV 22 1964 FLIGHT TIM( 252.00 ARRIVAL DATE AU; 1 1RS5

HELIOCENTRIC COkl IC

RL 147.73 LAL -,00 LOt. 59.•3 VL

RP 228.28 LAP -.23 LOP 236.41 Yp

RC 232.913 GL -36.67 GP 30.27 ZAL

PLANETOCENTMIC CI_IiC

¢5 13.330 VHL 3.651

LNCH AZMTH LNCH TIME

90.DO 19 19 17

90.00 0 44 43

lO0.OO 20 24 24

1O0.OO 2 22 19

liD.DO 20 59 9

110.00 4 4 4

DIFFERENTIAL CORRECTIONS

TOE 1.0463 'IRA -.4363 TC3 2.5457 8AU .9834

ROE 1.5092 RRA .2732 RC3 4.7691 FAU *28082

FOE-5.8922 FRA-|.2115 FC-18.2178 BSP 14788

9DE 1.8336 BRA .5148 BC$ 3.4060 FSP 4167

DISTANCE 572.646 EARTH TO MARS

33.05• GAL .12 AZL 93.96 HCA 176.67 SMA 186.54 (CC .21844 INC 3.9516 ¥1 30.159

21.302 GAp .P4 AZP 86.05 TAb .86 TAp |77.34 RCA 147.73 AlSO 229.85 V2 28.698

83.63 ZAp 128.07 (TS 153.18 ZA( 147.48 ETE 104.66 ZAC 119.21 ETC 253.77 CLP 132.97

DLA -22.34 RAL 131.39 RAD 656•.5 VEL 11.607 PTH 2.03 VHp 4,260 DPA 24.•2 RAP 202.44 ECC 1.2194

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1339.64 6.89 330.90 348.13 117.53 19 41 36 739.6 10.52 344.11

5548.13 28.30 258.39 353.80 91.00 2 17 13 4948.1 28.14 249.•3

1129.46 5.50 334.•0 347.37 119.43 20 43 13 529.5 9.38 328.06

5233.55 29.86 235.25 3§3.80 89.03 3 49 33 4633.5 29.42 226.4•

1020.54 2.23 324.41 345.34 124.12 21 16 9 420.S 8.69 318.17

4915.23 33.72 210.60 353.53 84.05 5 25 59 4315.2 32.53 201.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

36T 2588.5 S_R 4236.0 963 1412.0 ST 1657.8 SIR 2373.2 SS $414.4

RRT .9136 RRF -.9998 RTF -.9082 CRT .9614 CR8 1.0000 CST .9798

SG8 4964.2 R23 -.1217 R13 -.9925 LSA 4466.1MSA 304.8 SSA 2.5

SG1 4879.4 $62 913.8 THA 59.65 ELI 2883.0 EL2 262.1 ALF 55.24

LAUNCH DATE NOV 22 1964 FLIGHT TIM( 254.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 226.69 LAP -.29

RC 234.•78 GL -54.34

PLANET(_ENTRIC CONIC

C3 21.534 _AL 4.641

LNCH AZ14TH LNCH TIM(

65.49 18 38 47

114.51 0 30 50

65.49 18 36 4T

114.51 0 30 50

65.49 18 38 47

114.51 0 30 30

OIFFERENTIAL CCRRECTIONS

TOE 1.5257 TRA -.3349 TC3 1.4677 BAU 1.2445

ROE 3.1838 RRA .7921 RC3 4.0659 FAD .22218

F0(-•.0818 FRA-I.9192 FC3-8.9323 Blip 17275

BIDE 3.5323 9RA .8600 BC3 4.3227 FSP 2997

DISTANCE 576.483 EARTH TO MARS

LOL 59.•3 VL 33.045 6AL .15 AZL 96.35 HCA 177.70 SMA 188.32 ECC .21554 INC 6.5465 VI 30.159

LOP 237.44 VP 21.328 GAp .41 AZP 83.45 TkL .83 TAP 178.53 RCA 14T.•3 &PO 226.91 V2 24.029

GP 40.02 ZAL 84.79 ZAP 119.67 (TS 149.58 ZAE 137.47 ETE t03.39 ZAC 128.25 ETC 251.95 CLP 130.27

OLA -36.7• RAt. 124.52 RkO GSGT.9 '#EL 11.935 PTH 2.13 VHp 4.632 Opk 33.94 RAp 206.42 ECC 1.3544

L-I TIME INJ LAT INJ LONG INJ R• ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1462.52 24.51 9.61 356.70 118.31 19 1 10 862.5 28.10 2.05

5645.70 24,53 264.37 356,70 119.30 2 4 36 3045.• 28.11 256.80

146_.3_ 24.51 9.61 356.70 118.31 19 1 10 862.5 28.10 2.05

5645.70 24.53 264.37 356.70 118.30 2 4 36 5045.• 28.11 256.80

1462.52 24.51 9.61 356.70 118.31 19 I 10 862.5 28.10 2.05

5645.70 24.53 264.37 356.70 118.30 2 4 56 5045.• 28.11 256.80

MIDoCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 2381.3 $GR 5585.9 SG3 1072.0 ST 1890.6 SR 3952.1 88 3670.•

flRT .8961RRF -.9999 RTF -.8881 CRT .964• CRS 1.0000 CST .9833

S_ 6072.3 R23 -.0823 R13 _.9965 LSA 5706.6 MSA 318.6 SSA 1.8

$81 5991.8 $62 985.3 THA 68.48 ELI 43•0.9 ELI 29•.6 ALF 64.65

LAUNCH DATE NOV 22 1964 FLIGHT T|I_ 264.00 ARRIVAL DATE AUG 13 1965

HELIOCENTRIC CONIC

RL 14•.•5 LAb -.0O

RP 225.95 LAP -.43

RC 243.792 GL 82.04

PLAN(TOCENTMIC CONIC

C3 29,180 YHL 5.402

LNCH AZMTH LNCH TIME

19.81 11 • 36

19.61 6 11 42

24.24 8 49 32

155.78 19 11 17

24.24 8 48 32

155.78 19 11 17

DIFFERENT! AL CORRECTIONS

TOE .5200 TRA -.3847 TC3 .5218 8AU 1.1749

ROE 1.9816 RRA 1.2690 RC3-2.9862 FAU .31411

FOE 6.3127 FRA 3.8864 FC3-9.3190 BSP 17896

8OE 2.0489 9RA 1.3452 BC3 3.0117 FSP 4623

DISTANCE 595,959 EARTH TO MARS

LOL 59.73 VL 32.994 6AL .22 AZL 81.69 HCA 162.96 SMA 187.42 ECC .21179 IMC 8.3127 Vl 30.159

LOP 242.66 VP 21.461 GAP -1.14 kIP 98.30 TAL 1.26 TAp 164.24 tiCk 14T.T3 AFO 227,11 V2 24.235

GP -36.08 ZAL 95.05 ZAP 116.35 (73 199.52 ZAE 140.73 ETE 236.79 ZAC 53.94 (TC 252,66 CLP 123.31

DLA 68,81RAL 191.15 RAD 6568.2 V(L 12,2T0 FTH 2.21VHF 4.1310PA -33.52 RAP 158.6T (CC 1.4802

L-! TIME INJ LAT INJ LONG INJ R• ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4326.71 -48.29 231.48 117.94 26.36 12 19 45 3728.7 -55.31 225.87

4698,54 -24.96 241.96 55.79 19.02 7 30 D 4098.5 -32.49 239.30

4501.65 -35.?5 232.59 84.96 26.44 10 4 34 3901.7 -42.82 227.96

2756.14 -35.74 83.80 84.94 26.44 19 57 13 2156.1 -42.61 79.37

4501.65 -35.75 232.39 84.96 26.44 10 4 34 3901.7 -42.82 22•.96

2756.14 -35.74 83.80 84.94 26.44 19 57 13 2156.1 -42.81 79.37

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_d;T 1377.2 SGR 5385.1 363 1436.1 ST 647.5 SR 2390.8 SS 2686.0

RRT -.6831RRF .9997 RTF -.6491 CRT .4996 CRS -.9997 CST -.5190

S_ 5558.4 RZ3 -.051| RI3 .9986 LSA 3611.2 NSA 555.8 SSA 2.1

SGI 5464.7 SG2 1015_8 THA 99.97 EL1 2413.8 ELI 555.5 ALF 81.86

LAUNCH DATE NOV 22 1964 FLIGHT TINE 266.00 ARRIVAL DATE AUG 15 1665

HELIOCENTRIC C_NIC

RL 147.73 LAL -.00

RP 228.56 LAP -.46

RC 243.534 _L 55.08

PLAN[TOCENTMIC CONIC

C3 21.432 VHL 4.629

L_CH AZ_4TH LNCH 7114_

29.65 8 9 9

150.35 18 6 31

29.65 8 9 9

150.35 18 G 31

29.65 8 9 9

150.35 18 G 31

DIFFERENTIAL CCRRECTIONs

TOE .3085 TRA -.4058

RDE 1.8250 RRA .9187

FOE 8.6354 FRA 4.1782

BO£ 1.9489 BRA 1.0043

DISTANCE 599.863 EARTH TO MARS

LOt. 59.73 VL 32,965 6AL .24 AZL 83.39 NCA 184.01 S44A 187.27 ECC .21118 INC 6.6057 vl 30.159

LOP 243.71 VP 21.516 GAP -1.43 AZP 96.59 TAL 1.35 TAp 185.36 RCA 147.73 AI_) 226.82 vZ 24.277

GP -29.08 2AL 84.14 ZkP 117.76 [TS 193.30 ZkJE 143.82 ETE 229.61 2AC 60.69 ETC 253.95 CLP 122.21

DLA 64.18 RAL 177.97 RAO 6567.9 V(L

L-I TIM( |HJ LAX INJ LONG IHJ

4407.79 -38.68

2699.14 -36.67

4407.79 -38,66

2688.14 -38.67

4407.79 -38.68

2698.14 -38.67

TC3 .6315 BAU .9330

RC3-3.1943 FAU .37770

FC-|5.2570 BSP 15645

BC3 3.2562 FSP 6137

11,930 PTH 2.13 VHP 3.702 DPA -27.38 RAP 172.76 ECC 1.3527

RT ASC |NJ AZI4TH INJ TIME PO CST TIM |NJ 2 LAT |NJ 2 LOHG

223.14 65.19 33.91 9 22 36 3807.8 -43.16 217.23

80.51 65.17 33.91 18 51 29 2098.1 -45.15 74.61

223.14 63.19 33.91 g 22 36 3807.8 -45.16 217.23

80.51 65.17 33.91 18 51 29 20g8.1 -45.15 74.61

223.14 65.19 33.91 9 22 36 3807.8 -45.16 217.25

80.51 65.17 33.91 18 51 29 2098.1 -45.15 74.61

M|D-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACy

SGT 1348.1SGR 4544.6 SG3 1842.4 ST 515.6 SR 2389.g SS 3605.1

RRT -.6330RRF .9998 RTF -.6217 CRT .4781CR9 -.9999 CST -.4888

SG8 4740.3 R23 -.0582 R13 .9982 LSA 4332.6 NSA 450.6 SSA 2.4

SGI 4628.3 $62 1024.8 THA 101.19 ELI 2403.1 EL2 450.3 ALF 83.g0
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 2E |IS4

HELIOCENTRIC C_IIC

RL |47.73 LAL -.00

RP 228.17 LAP -,49

RC 847.858 GL 49.97

PLANETOCENTRIC CONIC

C3 17.888 VHL 4.EOQ

LWCH AZ14TH Li_H TINE

$4.87 T S2 13

tAS.T3 17 27 15

$4.27 7 SZ 13

14S.73 17 27 15

34.27 T $2 13

145.73 17 27 15

FLIGHT TIH( 288.00 ARRIVAL DATE AUG 17 1965

DISTANCE 803.784 EARTH TO MARS

LOL 59.73 VL 32,977 GAL .24 AZL 84.40 HCA 185.07 SMA 187.14 (CC .21061 INC 5.6040 Vl 30.159

LOP 244.77 VP 21.591 GAP -1.72 AZP 95.59 TAL 1.40 TAP 186.47 RCA 147.73 APO 226.5§ V2 ZA.318

GP -24.89 ZAL 83.48 ZAP 117.76 ET8 192.29 ZN[ 148.34 ETE 222.23 ZAC 65.24 ETC 254.82 CLP 120.73

DLA 80.28 RAL 1T0.92 RAD 8587.7 VEL 11.793 PTH 2.09 VHP 3.470 DPA -22.99 RAP 174.83 ECC 1.2911

L-I TIME IHJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

4343.13 -39.48 215.35 52.89 39.96 9 4 37 3743.| -45.40 2O8.AS

2871'.88 -39.48 78.16 52.87 39.96 18 I1 47 2071.9 -45.39 71.27

4843.15 -39.49 215.35 52.89 39.98 9 4 37 3743.1 -45.40 208.A§

2871.89 -39.48 78.16 52.87 39.96 18 11 47 2071.9 -45.39 71.27

4343.13 -39.49 215.35 52.89 39.98 9 4 37 3743.1 -45.40 208.45

2871.98 -39.48 79.18 52.87 39.96 18 11 47 2071.9 -45.39 71.27

DIFFERENTIAL CCRRECTIONS

TOE .8848 TEA -.4005 TC3 .8262 BAU .7745

ROE 1.5089 ERA .7047 RC3-3.2148 FAU .42115

FOE 9.4320 FRA 4.8701 FC-20.8134 8lip 13780

BOE 1.5881 BRA .9123 9C3 8.2752 FW= 7241

LAUNCH DATE NOV 22 1_

HELIOCENTRIC C_MIC

RL 147.7S LAL -.OOL_. 59.73 1ft.

lip ERE.T8 LAP -.53 LOP 2A5.83 VP

RC 840.359 GL 49.12 GP -20.85 ZAL

pLAN(TOCE]ATRIC C_AIC

CS 1S.545 VHL 3.843

LNCH AZMTH t.NCH TIME

38.04 7 44 51

141.98 17 0 18

38.04 7 44 51

141.98 17 O 18

38.04 7 44 51

141.R8 17 0 18

DIFFERENTIAL COIRECTIONS

TOE .2819 TEA -.$801 TC3 .5499 2AU .8715

RDE 1.£859 ERA .5535 RC8-$.1845 FAU .45989

FOE 9.5804 FRA 4.1582 FC-25.8131 BSP 11627

BO( 1.2573 BRA .8714 9C3 3.2311 FSP 7822

MID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

$GT 1272.5 SGR 3908.5 SG3 2122.5 ST 489.3 SR 2130.4 SS 3997.9

RRT -.5677 RRF .9997 RTF -.5571 CRT .5227 CRS-I.OOOO CST -.5310

A1|0.5 R23 -.0639 R13 .9978 LEA 4537.5 HSA 414.9 SEA 3.0

SG1 3979.8 _ 1028.8 THA 101.23 EL1 2148.2 EL2 414.0 ALF 82.89

FLIGHT TIN( 270.00 ARRIVAL DATE AUG 19 1965

DISTANCE 607.715 EARTH TO MARS

82.970 GAL .25 AZL 85.06 HCA 186.13 SNA 187.01 ECC .2lOOT IN(: 4.9434 vl 30.159

21.587 GAP -2.00 AZIP 94.92 TAt. 1.44 TAP 187.57 RCA 147.73 APO 2EG.3D VZ 24.360

82.99 2AP 117,01 ET9 189.79 zAE 149.26 (TE 215.44 ZAC 68.45 [TC 255.0t CLP 119.08

DLA 57.14 RAt. 166.82 RAD 8587.8 VEL 11.702 pTH 2.06 VHP 3.323 DPA -19.84 RAP 175.96 ECC I.ZSS8

L-I TIME |NJ LAT |HJ L_4G INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT ZHJ E LONG

4294.81 -39.41 209.10 44.59 44.60 8 38 28 3694.8 -44.85 201.80

_R81.01 -39.39 76.67 44.58 44.59 17 44 39 2061.0 -44.84 6R.17

4L_94.81 -39.41 209.10 44.59 AA.EO 8 58 26 3694.8 -44.85 201.80

2081.01 -39.39 78.87 44.58 44.59 17 44 39 2081.0 -44.84 69.17

4294.81 -39.41 209.10 44.59 44.60 8 56 28 $894.6 -44.85 20I.RD

2881.01 -39.39 79.87 44.58 44.59 17 44 39 2061.0 -44.84 89.17

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

$GT 1179.0 _ 3416.8 SG3 2322.0 ST 511.1 SR 1838.9 88 4088.7

RRT -.4824 RRF .9896 RTF -.4322 CRT .6311 CRS-I.OOOQ CST -.6379

SGB 3814.5 R23 -.0634 R13 .9977 LEA 4494.3 MSA 393.3 SEA 3.8

SG1 3464.3 SG2 1031.1 THA 99.98 EL1 1866.4 ELZ 390.2 ALF 79.58

LAUNCH DATE NOV ER 19A4 FLIGHT TIM( 272.00 ARRIVAL DATE AUG E1 1965

HELIOCENTRIC CONIC DISTANCE 811.858 EARTH TO MARS

RL 147.75 LAL -.OO LOL 59.73 VL 38,983 GAL .25 AZL 85,52 HCA 187.|9 SNA 186.89 ECC .20958 INC 4.4775 VI 30.159

RP E25.38 LAP -.58 LOP 246.90 Yp 21.623 GAP -2.28 AZF 94.44 TAL 1.48 TAp 168,85 flCA 147.73 APO 828.08 VE 84.402

RC RSD.448 GL 45.12 GP -18.29 ZAL 82.83 ZAP 115.85 [78 187.85 ZA( 149.16 [T[ 209.57 ZAC 70.79 ETC 255.27 CLP 117.34

PLAHETOCEHTflIC CONIC

C3 14.178 VHL 3.795 DLA 54.81 RAL 183.75 RAD 9587.G VEL 11.843 PTH 2.04 VHP 3.218 DPA -17.06 RAP |76.55 (CC 1.8383

LNCH AZNTH LNCH T|NE L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAX INJ 2 LONG

41.13 7 41 55 4258.89 -38.97 204.10 38.69 48.15 8 52 52 3656.6 -44.03 198.83

136.87 16 40 19 2858,08 -38.96 75.80 38.68 46.|4 17 24 37 2058.1 -44.02 67.93

A1.13 7 41 55 4258,83 -38.97 204,10 38.69 48.15 8 52 52 3656.6 -44.09 198.23

138.67 18 40 19 2858.08 -38.98 75.80 36.68 48.14 17 24 37 2058.1 -44.02 67.93

41.13 7 41 55 4258.63 -38.97 204.10 38.89 48.15 8 52 52 3656.6 -44.03 196.23

138.87 18 40 19 2858.08 -38.96 75.80 36.68 48.14 |7 24 37 2058.I -44.02 67.93

DIFFERENTIAL CGNRECTION8

TOE .3169 TflA

ROE 1.0389 flEA

FOE 9.5673 FRA

BOE 1.0882 8RA

-.SeOS TC3 .3758 8AU .5835

• 4676 RC3-3.0557 FAU .48444

4.1507 FC-21).5844 8SP 10562

.5901 8C3 3.0787 FSP 8480

LAUNCH DATE NOV 22 1864

HELIOCENTRIC C_NIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1099.1 Srd_ 3050.2 SG3 2485.0 ST 559.6 SIR 1624.9 SS 4152.7

RRT -.3138 RRF .9994 RTF -.3038 CRT .7227 CRS-I.OOOO CST -.728D

SG8 3242.2 R23 -.0531 R13 .998! LEA 4477.9 HSA 382.6 SSA 4.3

SG1 3072.2 SG2 2036.1 THA 97.28 EL1 1677.2 EL2 374.7 ALF 75.27

FLIGHT TIN( 274.00 ARRIVAL DATE AUG 23 1965

DISTANCE 615.611 EARTH TO MARS

RL 147.73 LAL -.OO LOL 59.73 VL 32.957 GAL .25 AZL 85.87 HCA 188.26 SHA 186.79 ECC .20913 INC 4.1289 Vl 30.159

RP 224.99 LAP -.59 LOP 247.97 VP 21.661 GAP -2.55 AZP 94.09 TAL 1.47 TAP 189.73 RCA 147.73 Also 225.85 V2 24.444

RC 252.307 GL 40.72 GAP -16.32 ZAL 82.37 ZAP |14.43 ETS 166.31 ZAE 148.41 (T( 204.65 ZAC 72.55 ETC 255.46 CLP 115.53

pLAN(TOCENTR|C CONIC

C3 13.235 VHL 3.638 DLA 52.54 RAL 161.72 RAD 6567.5 VEL 11.603 PTH 2.03 VHP 3.137 DpA -14.97 RAP 176.78 ECC 1.2178

LNCH AZHTH LNCH T|ME L-I TIIAE INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

43.69 7 41 18 4225.22 -38.41 200.02 34.32 50.91 8 51 43 3625.2 -43.16 191.92

136.31 16 24 43 2859.43 -38.40 75.33 34.31 50.90 17 9 3 2059.4 -43.15 67.24

43.69 7 41 18 4225.22 -38.41 200.02 34.32 50.91 8 51 43 3625.2 -43.16 I91.92

136.31 16 24 45 2859.43 -38.40 75.33 34.31 50.99 |7 9 3 2059.4 -43.15 67.24

43.69 7 41 18 4225.22 -38.41 20D.02 34.32 50.91 8 51 43 3625.2 -43.16 191.92

136.31 16 24 43 2659.43 -38.40 75.33 34.31 50.90 17 9 3 2059.4 -43.15 67.24

DIFFERENTIAL CORRECTIONS NID-COUflSI[ EXECUTION ACCURACY (_RBIT DETERHINATION ACCURACY

TDE .3666 TR_ -.5397 TC3 .1552 8AU .5208 $GT 1058.4 SGR 2758.2 963 2616.8 ST 634.9 SiR 1435.5 ss 4113.7

ROE .8889 RRA .4002 RC3-2.9393 FAU .5D901 RRT -.1181RRF .9992 RTF -.1089 CRT .7967 CR8-1.0000 CST -.8010

FOE 9.4110 FRA 4.0888 FC-53.2965 8SAP 9383 SGB 2954.3 R23 -.0293 R13 .9988 LEA 4386.7 NSA 378.0 SEA 5.1

BDE .9615 8RA .$249 BC3 2.8434 FSP 8875 SG1 2781.5 SG2 1049.7 THA 83.03 ELI 1527.7 EL2 360.6 ALF 6g.3g
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 22 1964 FLIGHT TIME 276.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC Ol STANCE 619.574 EARTH TO MARS

RL 147.73 LAL -.00 LOt. 59.73 VL 32.951 GAL .25 AZL 86.14 HCA 189.33 SMA 186.69 ECC .20871 1NC 3.8597 vl 30.159

RP 224.60 LAP -.83 LOP 249.04 VP 21.700 GAP -2.81 AZP 93.81 TAL 1.46 TAp 190.79 RCA 147.73 APO 225.65 V2 24.486

RC 253.931 GL 38.77 GP -14.75 ZAL 82.18 ZAp 112.85 (T$ 18§.06 ZAE 147.23 ETE 200.59 ZAC 73.91ETC 235.61 CLp 113.67
PLANETOCEMTRIC CONIC

C3 12.349 VHL 3.342 DLA 50.83 RAL 160.22 RAO 6587.5 VEL 11.573 PTH 2.02 VHP 3.073 DpA -13.23 RAp 176.78 ECC 1.2065

LMCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIRE PO CST TIN INJ 2 LAT INJ Z LONG

43.83 7 41 39 4198.60 -37.83 196.62 30.99 53.10 8 51 58 3598.6 -42.32 188.38

134.13 16 12 7 2663.18 -37.82 75.15 30.98 53.0g 16 56 30 2063.2 -42.31 66.91

43.85 7 41 59 4198.60 -37.83 196.62 30.99 53.10 8 51 58 35g8.6 -42.32 188.38

134.13 16 12 7 2663.18 -37.82 75.15 30.98 53.09 16 56 30 2063.2 -42.31 66.91

43.83 7 41 59 4198.60 -37.83 196.62 30.99 53.10 8 51 58 35g8.6 -42.32 188.38

134.13 16 12 7 2663.18 -37.82 75.15 30.98 53.09 16 56 30 2063.2 -42.31 66.91

DIFFERENTIAL CORRECTIONS NID-_RSE EXECUTION ACCURACY ORB IT DETERMINATION ACCURACY

TOE .4158 TRA -.3129 TC3 -.1189 BAU .4704 SGT 1049.5 9GR 2521.7 $63 2732.8 ST 714.3 SR 1297.5 SS 4095.7

ROE .7837 RRA .3522 RC3-2.6012 FAU .52753 RRT .1123 RRF .9989 RTF .1204 CRT .8499 CRS-I.0000 CST -.8532

FOE 9.3289 FRA 4.0583 FC-36.3928 BSP 8667 SG8 2731.4 R23 .0150 R13 .9988 LSA 4339.6 MSA 369.2 SSA 3.9

BOE .8872 BRA .4711BC3 2.8037 FSP 9413 861 2525.0 862 1041.5 THA 86.78 ELI 1441.9 EL2 338.6 ALF 63.34

LAUNCH OATE NOV 22 1964
FLIGHT TIN( 278.00 ARRIVAL DATE AUG 27 1963

HELIOCENTRIC CONIC Dl STANCE 623.547

RL 147.73 LAL -.00 LOL 59.73 VL 32.946 GAL .25 AZL 86.35 ttCA

RP 224.21 LAp -.66 LOP 250.12 VP 21.739 GAP -3.07 AZP 93.59 TAL

RC 255.576 GL 37.15 GP -13.47 ZAL 82.05 ZAp 111.15 ETS 184.04 ZA(

PLANETOCENTRIC CONIC

EARTH TO MARS

190.41 SMA 186.60 ECC .20832 INC 3.6448 vl 30.159

1.44 TAp 191.84 RCA 147.73 APO 225.47 V2 24.527

145.75 ETE 197.25 ZAC 74,98 ETC 255.73 CLP 111.78

C3 12.028 VHL 3.468 OLA 49.38 RAL 159.10 RAD 6567.5 VEL 11.531 PTH 2.02 VHp 3.020 OpA -11.73 RAp 176.61 ECC 1.1980

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

47.70 7 43 23 4175.60 --37.25 193.76 28.39 54.89 8 53 1

132.30 16 1 42 2666.20 -37.24 75.13 28.38 54.87 16 46 10

47.70 7 43 25 4175.60 -37.25 193.76 28.39 54.89 8 53 1

132.30 16 1 42 2669.20 -37.24 75.13 28.38 54.87 16 46 10

47.70 7 43 25 4173.60 -37.25 193.76 28.39 54.89 8 53 1

132.30 16 1 42 2668.20 -37.24 75.13 28.38 54.87 16 46 10

DIFFERENTIAL CCRRECTIONS RID-COURSE EXECUTION ACCURACY

TOE .4708 TRA -.2867 TC3 -.4230 8AU .4355 SGT 1104.6 $GR 2327.3 SG3 2834.7

ROE -6992 RRA .3152 RC3-2.6752 FAU .54535 RRT .3350 RRF .9984 RTF .3414

FOE 9.1953 FRA 4.0266 FC-39.2514 BSP 7981 S_ 2§78.3 R23 .0777 R13 .9954

BOE .8429 BRA .4260 8C3 2.7085 FSP 9711 SGI 2363.7 SG2 1024.8 THA 78.84

3575.6 -41.54 185.42

2068.2 -41.53 66.81

3575.6 -41.54 185.42

2068.2 -41.53 66.81

3575.6 -41.54 185.42

2068.2 -41.53 68.81

ORBIT DETERMINATION ACCURACY

ST 607.9 SR 1181.1 SS 4048.9

CRT .8872 CRS-I.0000 CST -.8897

LSA 4278.9 HSA 363.9 9SA 6.7

EL1 1395.7 EL2 315.3 ALF 36.84

LAUHCH OATE NOV 22 1964 FLIGHT TIME 280.00 ARRIVAL DATE AUG 29 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.DO LOL 59.73 VL 32.941GAL

RP 223.82 LAP -.69 LOP 251.20 VP 21.779 GAP -3.33 AZP 93.40 TAL 1.40 TAp 192.88 RCA 147.73

RC 257.180 GL 35.79 GP _12,40 ZAL 81.98 ZAP 109.38 ETS 183.18 ZAE 144.07 (TE 194.50 ZAC 75.83

RLANETOCENTRIC CONIC

C3 11.619 VHL 3.409 0LA 46.13 RAL 158.24 RAD 6567.4 VEL 11.533 PTH 2.01VHp 2.975 DPA o10.42

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT 1NJ LONG INJ RT ASC ]NJ AZHTH INJ TIME PO CST TIM

49.30 7 45 23 4155.30 -36.71 191.28 28,32 56.36 8 54 38 3555.3

130.70 15 52 55 2673.97 -36.70 75.24 26.31 56.35 16 37 29 2074.0

49.$0 7 46 23 4155.30 -36.71 191.28 26.32 56.36 8 54 38 3555.3

130.70 15 52 55 2673.97 -36.70 75.24 26.31 56.35 16 37 29 2074.0

49.39 7 45 23 4155.30 -36.71 191.28 26.32 56.36 8 54 38 3555.3

130.70 15 52 55 2673.97 -36.70 75.24 26.31 56.35 16 37 29 2074.0

DISTANCE 627.529 EARTH TO MARS

.24 AZL 86.33 HCA 191.49 SNA 186.51 ECC .20787 INC 3.4689 vl 30.159

kPO 225.30 V2 24.569

ETC 255.84 CLP 109.86

RAp 176.31ECC 1.1912

INJ 2 LAT INJ 2 LONG

-40.83 182.89

-40.82 66.85

-40.83 182.89

-40.82 66.65

-40.83 182.89

-40.82 66.85

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5268 TRA -.2620 TC3 -.7764 9AU .4135 $GT 1224.7 SGR 2160.6 $63 2921.2

ROE .6323 flflA .2878 RC3-2.5462 FAU .55977 RRT .5222 RRF .9978 RTF .5276

FOE 9.0595 FRA 4.0253 FC-41.7076 8SP 7577 S_ 2483.5 R23 .1330 RI3 .9860

60E .8230 BRA .3892 6C3 2.6619 FSP 10002 SG1 2277.2 SG2 990.9 THA 69.45

LAUNCH DATE NOV 22 1964

HELIC_ENTRIC C(_41C

RL 147.79 LAL -.00 LOt. 59.73 VL 32.937 GAL

FLIGHT TIME 262.00

ORBIT DETERN1NATtoN ACCURACY

ST 907.5 SR 1086.1 SS 3997.5

CRT .9120 CRS-I.000D CST -.9137

LSA 4225.2 HSA 361.8 SSA 7.6

ELI 1384.9 ELI 291.9 ALF 50.60

ARRIVAL DATE AUG 31 1965

OI$TANCE 631.522

.23 AZL 86.68 HCA 192.57 SMA 186.44 ECC .20765

RP 223.44 LAp -.72 LOP 252.28 VP 21.820 GAP -3.58 AZP 93.24 TAL 1.34 TAp 193.91 RCA 147.73

RC 256.763 GL 34.63 GP -11.50 ZAL 81.96 ZAP 107.54 ETS 182.45 ZAE 142.24 ETE 192.23 ZAC 76.53

PLANI[TOCENTRIC CO,lID

C3 11.289 VHL S.$60 OLA 47.03 RAL 157.59 RAO 6567.4 VEL 11.519 PTH 2.01 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

30.71 7 47 40 4137.15 -36.21

129.29 15 45 25 2680.14 -36.20

30.71 7 47 40 4137.15 -36.21

129.29 15 45 25 268D.14 -36.20

30,71 7 47 40 4137.15 -36.21

129.29 15 43 23 2680.14 -36.20

DIFFERENTIAL CCRRECTIONS

TDE .5850 TRA -.2346 TC3-1.1603 OAU .4054

ROE .5775 RRA .2650 RC3-2.4223 FAU .57223

FOE 8.9098 FRA 4.0142 FC-43.8835 BSF 7446

DOE .8221BRA .3539 BC3 2.6858 FSP 10344

EARTH TO MARS

INC 3.3225 vl 30.159

APO 223.15 V2 24.611

ETC 255.94 CLP 107.91

2.937 OPA -9.24

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

189.12 24.65 57.61 8 56 37 3537.2

75.43 24.64 57.59 16 30 5 2080.1

169.12 24.65 57.61 8 56 37 3537.2

75.43 24.64 57.59 16 30 5 2080.1

189.12 24.63 57.61 8 56 37 3537.2

T5.43 24.64 57.59 16 30 5

MID-COURSE EXECUTION ACCURACY

SGT 1395.7 SGR 2014.8 863 2994.7

RRT .6622 RRF .9970 RTF .6666

8GB 2451.0 R23 .2232 R13 .9718

SG1 2268.1 SG2 929.1 THA 59.77

RAp 175.92 ECC 1.1858

INJ 2 LAT INJ 2 LONG

-40.17 180.69

-40.16 67.00

-40.17 160.69

-40.16 67.00

-40.17 180.69

2080.1 -40.16 67.00

OROIT DETERMINATION ACCURACY

ST 1013.4 SR 1005.9 SS 3937.5

CRT .9306 CRS-I.0000 CST -.9316

LSA 4173.0 MSA 358.8 SSA 8.5

ELI 1402.9 EL2 266.0 ALF 44.77
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE MOV EE 19|4 FLIGHT TIM( 284.00 ARRIVAL DATE SEP 2 1965

HELIOCENTRIC CONIC

RL t4T.T3 LAL -.00

RP 223.0§ LAP -.75

RC 660.326 GL 33.62

PLAI_TOCENTRIC CONIC

C3 1|.016 VHL 3.319

LNCH AZMTH LNCH TIM(

51.97 ? SO 11

188.03 15 39 57

51.97 7 30 11

126.03 15 $8 57

$1,97 T 50 1t

126.05 15 $6 57

DIFFERENTIAL C_RRECTION6

TOE .6414 TRA -.R117 TC_-I.5ST8 BAU .410R

ROE .5545 RRA .2S07 RC3-8.3086 FAU .58391

FOE 8.7R03 FRA 4.0843 F¢-45.6885 BlIP 7538

BOE .6348 BRA .$281 SC3 2.7850 F_P 10577

DISTANCE 635.523 EARTH TO MARS

LOL 59.73 YL 32.965 GAL .12 AZL 86.80 HCA 195.66 SMA 186.57 (CC .20736 INC 5.1988 V1 30.159

LOP 253.37 VP 21.161 GAP -$.9R AZ1P 93.11TAL 1.67 TAp 194.95 RCA 147.73 Apo 225.02 vZ 24.653

GP -10.TE ZAL 91.99 ZAP 105.65 [76 181.84 ZAE 140.31 ET( 190.34 ZAC 77.09 ETC 256.03 CLP 105.94

DLA 46.10 RAL 157.10 RAB 6567.4 VEL 11.507 pTH 2.00 VHp 2.906 OPA -8.17 RAP 175.A6 ECC 1.1813

L-I TIN( INJ LAT INJ LGNG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4120.71 -35.T3 18?.|9 23,29 58.67 0 56 53 3520.7 -39.57 176.74

1666.4i -$5.72 75.67 23.Zt 56.66 16 23 43 2006.5 -39.57 67.22

4120.71 -35,75 187.19 RS,R9 58.67 6 58 53 3520.7 -39.57 178.74

tS86.49 -35,72 75.67 23.29 59,66 16 23 43 2086.5 -39.57 67.22

4120,71 -35.73 187,19 23,29 59.67 8 58 53 3520.7 -39.57 178.74

2666.49 -35.72 75,67 23.29 58.66 16 23 43 2086.5 -39.57 67.22

HID-COURSE (XECUTIOH ACCURACY ORBIT 0ETERMINATIOH ACCURACY

$GT 1604.1 SGR 1894.4 SG3 3068.8 ST 1118.9 SR 942.3 SS 3892.3

RRT .7494 RRF .2961RTF .7537 CRT .9419 CRS -.6999 CST -.9423

2482.5 R23 .2739 RIS .9578 LSA 4142.3 MSA 352.1 6SA 9.4

$61 2329.9 SG2 864.7 THA 51.29 EL| 11442.1 EL2 245.5 ALF 39.81

LAUNCH 0ATE NOV 22 1964 FLIGHT TIME 286.00 ARRIVAL DATE SEP 4 1965

H_LIOCENTRIC C.(_IIC

RL 147.73 LAL -.00 LOL 59.73 VL

RP 222.66 LAP -.76 LOP 254.46 VP

RC 261.869 GL $2.75 GP -10.04 ZAL

PLAN[TOCEN_IC CONIC

C3 10.767 VHL 3.284

LNCH AZ14TH LNCN TIN(

53.10 7 52 57

124.90 15 33 18

53.10 ? 52 57

126.90 15 33 18

53.10 T 52 57

126.90 15 33 18

01FFERENT/AL C_RRECTION6

TOE .6088 TRA -.10E4 TC3-1.9776 BAU .4271

ROE .4965 RRA .2340 RC3-2,2045 FAU .59515

FOE 0.6316 FRA 4.0784 FC-47.7656 8SP 7632

BOE .6572 8RA .2674 8C3 2.9615 FSP 10756

_I$TANCE 639.535 EARTH TO MARS

32.930 GAL .20 AZL 86.91 HCA 194.75 SMA 186.31 ECC .20710 INC 3.0924 vl 30.159

EI.903 GAP -4.06 AZlP 92.99 TAL t.|9 TAP 195.94 RCA 147.73 APO 2E4.90 V2 24.695

82.05 ZAP 103.73 ET6 181.30 ZAE 158.30 ETE 188.75 ZAC 77.56 ETC 256.12 CLP 103.95

OLA 45.65 RAL 156.73 RAO 9567.4 VEL 11.497 PTH 2.00 VHp 2.879 DpA -7.19 RAP 174.84 ECC 1.1775

L-I TIM( INJ LAT INJ L_NG INJ RT A$C INJ AZNTH JNJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

4105.60 -35.29 185.46 22.t9 59.60 9 I 23 3505.6 -39.02 176.99

2695.00 -35.68 75.95 22.18 S_.59 16 18 11 L_3.U -39.01 67.48

4105.60 -35.69 185.46 22.19 59.60 9 ! 23 3505.6 -39.02 176.99

2665.00 -35.28 75.95 2E.18 59.59 16 18 11 E093.0 -39.01 67.48

4105.60 -35.29 185.46 21.19 59.60 9 I 23 3505.6 -39.02 176.99

2663.00 -35.28 75.95 22.t8 59.59 16 18 11 2093.0 -39.01 67.48

MID-COURSE EwlrCUTION ACCURACY ORBIT OETENMINATION ACCURACY

$GT 1937,9 _ 1794.9 $63 3|3|.1 87 1227.E SR 884.6 9S 3827.8

RRT .8151 RRF .2950 RTF .8189 CRT .9523 CR6 -.9999 CST -.9522

SG8 6562.0 R23 .n93 R13 .9490 LSA 4100.2 NSA 359.3 SSA 10.4

SG1 2440.9 662 778.7 THA 43.97 EL1 1496.6 ELZ 221.3 ALF $5.$6

LAUNCH DATE NOV 26 1964 FLIGHT TIHE 268.00 ARRIVAL DATE SEP 6 1955

HELIOCENTRIC CONIC

RL 147.73 LAL -.00 LOL 59.75 VL

RP 622.28 LAP -.62 LOP 655.55 VP

RC 263.$92 GL 31.98 GP -9.45 ZAL

PLANETOCENTRIC CONIC

C3 10.591 VHL 3.25A

LNCH AZNTN LNCH TIME

5A.14 7 55 55

125.86 15 28 ZI

54.14 7 55 55

125.R6 15 28 21

54.14 7 55 53

125.86 15 26 ZI

DIFFERENTIAL CGRRECTION9

TOE .7564 TRA -.1497 TC3-2.4249 8AU .4540

ROE .4651 RRA .2214 RC3-2.0976 FAU .60309

FOE 8.4819 FRA 4.0708 FC-49.2982 BSP 8354

BOE .8880 8RA .2673 BC3 3.2065 FSP 10937

DISTANCE 645.555 EARTH TO MARS

32.927 GAL .19 AZL 87.00 HCA 195.84 SMA 186.26 ECC .20697 INC 3.0003 vl 30.159

2|.946 GAP -4.30 AZP 62.86 TAL 1.09 TAp 196.95 RCA 147.73 APO 2E4.79 V2 24.737

86.15 ZAP 101.79 ETS 180.83 ZAE 136.23 ETE 187.41 ZAC 77.94 ETC 256.21 CLP 101.95

OLA 44.40 RAL 156.48 RAO 6567.4 VEL !1.488 PTH 2.00 VHP 2.857 OPA -6.27 RAP 174.37 ECC 1.17A3

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ Z LONG

4091.58 -34.88 183.88 21.29 60.42 9 4 5 3491.6 -38.51 175.40

2699.56 -34.87 76.26 21.28 60.40 16 13 20 2099.6 -38.50 67.78

4091.58 -34.88 183.88 21.29 60.42 9 4 5 3491.6 -58.51 175.A0

2699.56 -34.67 76.26 21.28 60.40 16 13 20 2099.6 -38.50 67.78

4001.58 -34.66 |83.88 21.29 60.A2 9 4 5 3491.6 -38.51 175.40

2609.56 -34.87 76.26 21.28 60.40 16 13 20 2099.6 -38.50 67.78

RIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

SGT 2097.8 6GR 1683.4 SG3 3176.6 ST 1337.1 SR 836.2 Ss $768.1

RRT .6619 RRF .9936 RTF .6658 CRT .9609 CRS -.9999 CST -.9602

SGB 2689.7 R23 .3037 R13 .9462 LSA 4069.4 MSA 354.2 SSA 11.4

_61 2600.1SG2 686.7 THA 37.78 ELI 1564.6 ELI 198.0 ALF $1.56

LAUNCH DATE NOV 22 lg64 FLIGHT TIME 290.00 ARRIVAL DATE SEP 8 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 221.89 LAP -.85

RC 264.895 GL 31.30

PLAN[TOCENTRIC CONIC

C3 10.421VHL 3.628

LNCH AZMTH LNCH TIME[

55.09 7 56 59

124.91 IS 23 59

55.09 7 58 59

124.91 15 23 59

55.09 7 58 59

124.91 15 23 59

OIFFERENTIAL C_RRECTIONS

TOE .8148 TRA -.1165

ROE .4365 RRA .2110

FOE 8.2847 FRA 4.0856

60E .9244 BRA .2420

OISTANC[ 647.585

L_. 59.73 VL 32.924 GAL .17 AZI. 87.08 HCA

LOP 256.65 VP 21.969 GAP -4.53 AZP 9E.79 TAL

GP -8.92 ZAL 82.26 ZAP 99.62 ETS 180.43 ZAE

EARTH TO MARS

196.94 SNA 186.21 ECC .20666 INC 2.9195 Vl 30.159

.98 TAp 197.92 RCA 147.73 APO 224.70 V2 24.779

134.11 ETE 186.27 ZAC 70.27 ETC 256.30 CLP 99.95

OLA 43.79 RAL 156.32 RAO 6567.4 VEL 11.481 PTH 2.00 VHp 2.840 DPA -5.42 RAP 173.78 ECC 1.1715

L-I TIME INJ LAT

4078.46 -34.49

2706.|5 -34.46

4078.46 -34.49

2706.1§ -34.48

4078.46 -34.49

2706.15 -34.48

INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

182,42 20.55 61.15 g 6 57 3478.5 -38.03 173.g4

76.$9 20,54 61.13 16 g 5 2106.1 -38.02 68.11

182.A2 20.55 61.15 9 6 57 3478,5 -30.03 173.9A

76.$9 20.54 6t.|3 16 g 5 2106.1 -38.02 68.11

182.42 20.55 61.15 g 6 57 3478.S -38.03 173.94

76.59 20,54 61.13 16 g 5 2106.1 -38.02 68.11

NIO-COURSE (xECUTION ACCURACY ORBIT DETERNINATIO_ ACCURACY

_k;T 2378.9 $fal |592.5 SG3 3220.6 ST 144g.9 SR 791.1 SS 3690.4

RRT .8917 RRF .9919 RTF .8968 CRT .9668 CRS -.99g9 CST -.g656

SGB 2861.0 R23 .2979 R13 .9464 LSA 4027.6 N3A 353.6 SSA 12.3

36| 2794.5 $62 613.0 THA 32.62 EL1 1642.0 EL2 178.6 ALF 28.17

TC3-2.6864 BAU .4892

RC3-1.9996 FAU .61054

FC-50.7190 BSP g017

BC3 3.5114 FSP 11112
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 22 1964 FLIGHT TIN( 292.00 ARRIVAL DATE SEp |0 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 221.S1 LAP -.85

RC 266.379 ;L $0.$9

PLANETOC(NTRIC CONIC

C3 10.ZTS VHL 5.205

LNCH AZMTH LNCH TIME

55.98 S 2 13

124.O2 15 20 S

55.98 6 2 13

124.02 15 20 6

55.98 8 Z 13

124.02 15 20 6

DIFFERENTIAL CORRECTIONS

TOE .8696 TRA -.0907

ROE .4139 RRA .2060

FOE 0.1_)0 FRA 4.1935

00E .9627 BRA .2251

DISTANCE SSt.GZ3 EARTH TO MARS

LOt. 59.73 VL 5z.gzz GAL .15 AZL 87.15 HCA 198.05 SNA |86.17 ECC .20449 INC E.84RO Vt 30.159

LOP 25?.75 VP ZZ.032 GAP -4.75 AZP 92.71 TAL .85 TAp 188.89 RCA 147.75 APO 224.62 V2 24.820

GP -8.44 ZAL 62.48 ZAP 97.85 ETS 180.07 ZA( 151.97 ETE 185.29 ZAC 78.54 ETC 256.39 CLP 97.94

OLA 43.14 RAL 155.24 RAD 6567.4 VEL 11.474 PTH 1.99 VHP Z.828 DpA -4.81 RAP 173.15 ECC 1.1691

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH IMJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

4056.04 -34_12 I81.07 19.96 6|.81 9 10 0 3486.0 -37.56 172.56

2712.78 -34.11 76.95 19.95 61.79 16 5 19 2112.8 -37.57 $8.46

406S,04 -34.12 181.07 19.98 61.81 9 10 O 3486.0 -37.58 172.58

2712.78 -34.11 76.95 19.95 61.79 16 5 19 2112.8 -37.57 68.46

4066.04 -34.12 181.07 19.96 61.8I 9 10 0 3466.0 -37.58 172.58

2712.78 -34.11 76.95 19.95 81.79 18 5 19 2112.8 -37.57 68.46

MID-COURSE EvlrCUTION ACCURACY ORBIT DETERMINATION ACCIJ_ACY

TC3-S.STG3 BAU .5319 SGT 2673,6 SGR 1510.6 SG3 3254.1 ST 1556.7 SIR 755.9 SS 3635.5

RC3-1.8978 FAU .61445 RRT .9088 RRF .9099 flTF .9150 CRT .9702 CRS -.9996 CST -.9682

FC-51.7808 Oil= 9810 SG8 3070.8 RE3 .2871 R13 .9480 LSA 4010.2 HSA 360.0 SSA 15.3

BC3 3.8731 FSP 11241 SG1 3019.7 Sr_ 558.1 THA 28.23 EL1 I722.6 EL2 165.4 ALF 25.48

LAUNCH DATE NOV 22 1964 FLIGHT TINE 294.00 ARRIVAL DATE SEP 12 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00 LOL 59.73 VL

RP 221.13 LAp -.91 LOP 258.96 VP

RC 257.644 GL 30.14 SAP -8.00 ZAL

PLAN(TOCENTRIC CONIC

CS 10.142 VHL 3.185

LNCH AZIATH LI_H TiME

56.82 8 5 38

123.18 15 16 39

56.62 8 5 38

123.18 15 1S 3t;

56.82 8 5 38

123.18 15 16 39

DIFFERENTIAL CCRRECTIONS

TDE .R244 TRA -.0533 TC3-3.8851 9AU .5788

RDE .3912 RRA .1953 RC3-|.8079 FAU .61918

FOE 7.8959 FRA 4.1368 FC-52.6528 9SP 10734

BDE 1.0038 BRA .2024 8C3 4.2870 FSP 11118

DISTANCE 655.872

32.920 GAL .12 AZL 87.22 HCA 199.15 SNA

22.078 GAP -4.97 AZP 92.63 TAL .71 TAp

82.88 ZAP 95.87 ETS 179.T5 ZAE 129.81 ETE

EARTH TO MARS

186.14 ECC .20634 INC 2.7844 Vt 30.159

199.86 RCA 147.73 APO 224.55 V2 24.862

184.45 2AC 78.77 ETC 256.48 CLP 95.93

DLA 42.54 RAL 158.23 RAO 6567.4 VEL |1.469 PTH 1.99 VHp 2.817 DpA -3.84 RAP 172.53 ECC 1.1669

L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

4054.21 -33.77 179.79 19.48 62.41 9 13 12 3454.E -37.15 171.31

271R.48 -33.75 77.31 19.48 62.40 16 I 58 2119.5 -37.14 68.83

4054.21 -33.77 179.79 19.48 62.41 9 13 12 3454.2 -37.15 171.$1

2719.48 -33.75 77.31 t9.48 62.40 16 I 58 2119.5 -$7.14 GR.8S

4054.21 -33.77 171.79 18.49 82.41 9 13 12 3454.2 -37.15 171.$1

2719.48 -33.75 77.31 19.48 62.40 16 I 58 2119.5 -37.14 68.83

MID_COUflSE (xECUTICN ACCURACY ORgIT DETERMINATION ACCURACY

SGT 2973.8 SGR 1431.4 SG3 3275.3 ST 1665.2 SR 719.1 SS 3545.7

RflT ._64RRF .9974 RTF .9330 CRT .9751CRS -.9997 CST -.9726

SG8 3300.3 RE3 .2618 RI3 .9533 LSA 3965.2 NSA 352.4 SSA 14.S

$61 3263.6 SG2 491.0 THA 24.63 ELI 1807.9 EL2 147.0 ALF 25.00

LAUNCH DATE NOV 22 19S4 FLIGHT TIM( 296.00 ARRIVAL DATE SEP 14 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP ZZO.T5 LAP -.94

RC 269.29_ GL 29.65

PLANET_ENTRIC CONZC

C3 10.026 VHL 3.1SS

LNCH AZMTH LNCH TINS

57.62 8 9 12

122.50 15 15 33

57.62 S 9 12

122.36 15 13 33

57.62 8 9 12

122.38 15 13 33

DIFFERENTIAL CCRRECTION$

TOE .9770 TRA -.0178

ROE .374S RRA .1906

FOE 7.7568 FRA 4.2044

8OE 1.0463 BRA .1914

DISTANCE 659.727 EARTH TO MARS

LOL 59.73 VL 32.918 GAL .09 AZL 87.27 HCA 200.28 SMA 186.11 ECC .20522 INC 2.7273 Vl 30.155

LOP 259.97 VP 22.120 GAP -5.19 AZP 92.56 TAL .55 TAp 200.81 RCA 147.73 ApO 224.49 V2 24.903

GP -7.61 ZAL 82.90 ZAP 93.89 ETS t79.46 Zld[ 127.63 ETE 185.73 ZAC 78.97 ETC 256.57 CLP 93.93

OLA 41.96 RAL 156.29 RAD 6567.4 VEL 11.464 PTH 1.99 VHP 2.811DpA -3.12 RAP 171.89 ECC 1.1650

L-I TIME |NJ LAT |NJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4042.90 -33.42 178.58 19.12 62.97 9 16 35 3442.8 -36.75 170.10

2726.26 -$3.41 77.70 19.11 62.95 15 58 59 2126.3 -36.74 69.22

4042.80 -55.42 178.58 18.12 62.97 9 16 35 3442.8 -36.75 170.10

2726.26 -33.41 77.70 19.11 62.95 15 58 59 2126.3 -36.74 69.22

4042.80 -33.42 178.58 19.12 62.97 9 16 35 3442.8 -36.75 170.10

2726.26 -33.41 77.70 19.11 62.95 15 56 59 2126.3 -36.74 69.22

MXDoCOUR$E (X2CUTI(_I ACCURACY ORSIT DETERMINATION ACCURACY

TC3-4.3867 9AU .6289 SGT 3282.4 Sr_ 1362.6 SG3 3295.4 ST 1769.8 SR 692.7 SS 3491.0

RC3-1.7169 FAU .82120 RRT .9358 RRF .9846 RTF .9445 CRT .9781CRS -.9996 CST -.9750

FC-53.8414 6SP 11673 SG8 3554.0 R23 .2381 fl13 .9577 LSA 3959.! HSA 352.8 SSA 15.3

BC3 4.6921FSP 11372 SG1 3525.7 SG2 447.8 THA 21.59 EL1 1895.8 EL2 134.6 ALF 21.06

LAUNCH DATE NOV 22 1964 FLIGHT TIME 298.00 ARRIVAL DATE SEP 16 1965

HELIOCENTRIC CONIC

RL 147.75 LAL -.00 LOL 59.73 VL 32.917 GAL

RP 220.$7 LAP -.g7 LOP 261.09 VP 22.165 GAP

RC 270.721 GL 29.20 GP -7.24 ZAL 83.18 ZAP

PLAN(TOCENTRIC CONIC

C3 9.921VHL 3.150

LNCH AZI4TH LNCH TIM(

58.38 8 12 56

121.62 15 10 46

58.38 8 12 56

121.62 15 10 46

58.38 6 12 56

121.62 15 10 46

DIFFERENTIAL CCRRECTIONS

TOE 1.0290 TRA .DIGs TC3-4.877R 9AU .6624

ROE .3562 RRA .1850 flC3-1.6348 FAU .82366

FOE 7.4578 FRA 4.2278 FC-54.4203 BSP 12682

8DE 1.0889 BRA .1858 BC3 5.1446 FSP 11344

DISTANCE 663.795 EARTH TO MARS

,06 AZI. 87.32 HCA 201.38 SMA 186.09 ECC .20612 INC 2.6755 Vl 30.159

-5.40 AZP 92.49 TAL .38 TAp 201.75 RCA 147.73 APO 224.45 V2 24.945

91.92 ET3 179.21 ZAIE 125.45 ETE 183.10 ZAC 79.14 ETC 256.66 CLP 91.93

DLA 41.44 RAL 156.41 RAD 6567.4 VEL 11.459 PTH 1.99 VHP 2.809 DpA -2.43 RAp 171.24 ECC 1.1633

b-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

4031.77 -33.09 177.42 18.65 65.46 9 20 7 3431.8 -36.35 168.94

2733.13 -35.06 78.10 18.84 63.47 15 56 19 2133.1 -36.34 69.62

4031.77 -33.09 177.42 16.85 63.48 9 20 7 3431.8 -36.35 168.94

2753.13 -53.08 78.10 18.84 63.47 15 56 19 2133.1 -36.34 69.62

4031.77 -33.09 177.42 18.85 63.48 9 20 7 3431.8 -36.35 168.94

2735.13 -33.06 78.|0 18.84 63.47 15 56 19 2133.1 -36.34 69.62

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3598.4 $GR 1296.9 365 3307.1 ST 1874.1 SR 662.4 SS 3389.9

RRT .9418 RRF .9815 RTF .9525 CRT .9804 CRS -.9995 CST -.9765

SG8 3924.9 R23 .2149 R13 .9612 LSA 3913.5 MSA 355.6 SSA 16.3

SGI 3802.8 $62 412.3 THA 18.g8 EL1 1983.g EL2 123.3 ALF lg.19
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE MOV 22 1964 FLIGHT TIME 300.00 ARRIVAL DATE SEP 18 1966

HELIOCENTRIC CONIC DISTANCE 687.887 EARTH TO MARS

RL 147.73 LAb -.00 LOL 59.73 VL 32.918 GAL .03 AZL 87.37 HCA 202.50 SMA 186.07 ECC .20805 INC 2.8288 vl 30.159

RP 220.00 LAP -1.01 LOP 282.20 Vp 22,210 GAP -$.80 4ZP 92.43 TAL .19 TAp 202.89 RCA 147.73 APO 224.41 V2 24.988

RC 272.134 GL 28.79 GP -6.91 ZAL 83.48 ZAP 89.95 ETS 176.99 ZAE 123.27 ETE 182.55 ZAC 79.28 ETC 256.75 CLP 89.95

PLANETOCENTRIC CONIC

CS 9.828 VHL 3.135 DLA 40.93 RAL 156.59 RAD 8567.4 VEL 11.455 PTH 1.99 VHp 2.811DPA -1.77 RAP 170.60 ECC 1.1617

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

39.12 8 18 51 4020.92 -32.77 178.29 18.66 63.97 9 23 52 3420.9 -35.97 167.82

120.88 15 8 13 2740.22 -32.76 78.52 18.66 63.95 15 53 53 2140.2 -35.96 70.05

39.12 8 16 51 4020.92 -32.77 176.29 18.66 63.97 9 23 52 3420.9 -35.97 187.82

120.88 15 8 |$ 2740.22 -32.78 78.52 18.86 63.95 15 53 53 2140.2 -35.96 70.03

59.12 8 16 51 4020.92 -32.77 176.29 18.66 63.97 9 23 52 3420.9 -35.97 167.82

120.88 15 8 13 2740.22 -32.76 78.52 18.66 63.95 15 33 53 2140.2 -35.96 70.05

DIFFERENTIAL CORRECTIONS MID-COUR$( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0746 TRA .0499 TC3-5.3806 BAU .7342 8GT 3894.8 8GR 1259.0 SG3 3367.1 ST 1967.2 SR 845.5 89 3360.0

RDE .3447 flRA .1891 RC3-1.5781FAU .83238 RRT .9418 RRF .9782 RTF .9555 CRT .9809 CR8 -.9992 CST -.9754

FOE 7.3325 FRA 4.5134 FC-33.7081 8AP 13784 _ 4093.2 R23 .2036 R13 .9622 LSA 3928.7 MSA 376.3 SSA 17.2

BDE 1.1287 BRA .1956 BC3 3.5881FSP 11269 SGI 4073.2 SG2 404.7 THA 17.11 EL1 2066.9 EL2 119.6 ALF 17.90

LAUNCH DATE NOV 22 1984 FLIGHT TIME 302.00 ARRIVAL DATE SEP 20 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00 LOL 59.73 VL 32.915 GAL

RP 219.62 LAp -1.04 LOP 263.33 VP 22.255 GAP -5.81 AZP

RC 273.329 GL 28.41 GP -6.59 ZAL 83.82 ZAP 86.00 ETS

PLANI[TOCENTRIC CONIC

C3 9.743 VHL 3.121 DLA 40.43 RAL 156.81 RAD 6567.4 V(L

DISTANCE 871.950 EARTH TO MARS

-.00 AZt. 87.41 HCA 203.62 SMA 166.06 ECC .20600 INC 2.5856 vl 30.159

92.37 TAL 359.99 TAp 203.61 RCA 147.73 APO 224.39 V2 25.027

178.78 Z/dE 121.10 ETE 182.06 ZAC 79.41 ETC 256.84 CLP 87.99

LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG

59.84 8 20 _7 4010.23 -32.45 175.20

120.16 15 5 54 2747.46 -32.44 78.96

59.84 8 20 57 4010.25 -32.45 175.20

120.16 15 5 54 2747.46 -32.44 78.96

59.84 8 20 57 4010.25 -32.45 175.20

120.16 15 5 $4 2747.46 -32.44 78.96

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.1323 TRA .0805 TC3-6.1665 OAU .8202 SGT 4379.1 8GR 1101.1SG3 3051.8

RDE .3170 RRA .2027 RC3-1.2763 FAU .55481 RRT .9066 RRF .9678 RTF .9455

FOE 6.6535 FRA 5.1002 FC-49.2993 8SP 14579 SGB 4515.4 R23 ,2401 R13 .9513

BOE 1.1758 BRA .2181BC3 6.2972 FSP 13455 SGI 4492.7 $G2 452.8 THA 12.98

11.431 PTH 1.99 VHP 2.816 DpA -1.14

|NJ RT ASC INJ AZMTH INJ TIM( PO CST TIM

18.55 64.43 g 27 48 3410.2

18.54 64.41 15 51 42 2147.5

18.55 64.43 9 27 48 3410.2

18.54 64.41 15 51 42 2147.5

18.55 84.43 9 27 48 3410.2

18.54 84.41 15 51 42 2147.5

RAp 169.97 ECC 1.1603

INJ 2 LAT [NJ 2 LONG

-35.60 166.74

-35.59 70.49

-35.80 166.74

-35.59 70.49

-35.80 166.74

-35.59 70.49

ORBIT DETERMINATION ACCURACY

ST 2082.4 SR 600.5 SS 3111.9

CRT .9781CRS -.9984 CST -.9850

LSA 3764.5 MSA 457.7 SSA 17.6

EL1 2163.7 EL2 123.7 ALF 15.78

LAUNCH DATE NOV 22 !964 FLIGHT TIME 304.00 ARRIVAL DATE $EP 2Z 1966

HELIOCENTRIC CONIC DISTANCE 676.038

RL 147.73 LkL -.00 LOt. 59.73 VL 32.915 GAL -.04 AZL 87.45 HCA

RP 219.25 LAp -1.07 LOP 264.45 Vp 22.300 GAp -6.00 AZP 92.31 TAL

RC 274.906 GL 28.06 GP -6.30 ZAL 84.19 ZAp 86.07 ET$ 178.60 ZAE

PLANETOCENXRIC CONIC

CS 9.666 VHL 3.109 OLA 39.95 RAL 157.08 RAD 6567.3 VEL 11.448 pTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

60.35 8 25 15 3999.65 -32.14

119.45 13 3 47 2754.94 -32.13

60.55 8 25 15 3999.65 -32.14

119.45 15 3 47 2734.94 -32.13

60.35 8 25 15 3999.65 -32.14

119.45 13 3 47 2734.94 -32.13

DIFFERENTIAL CORRECTIONS

TOE 1.1671 TRA .1377 TC3-6.4838 8AU .8561

ROE .3211RRA .1775 RC3-1.3806 FAU .60792

FDE 6.9010 FRA 4.4614 FC-54.4467 BSP 15927

BDE 1.2103 ERA .2247 BC3 6.6250 FSP 11460

EARTH TO MARS

204.74 SMA 186.06 ECC .20598 INC 2.5468 vl 30.159

359.77 TAp 204.52 RCA 147.73 Apo 224.58 V2 25.067

118.94 ETE 181.64 ZAC 79.53 (TC 256.93 CLP 88.05

1.99 VMp 2.824 OpA -.54 RAp 169.34 ECC 1.1591

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

174.12 18.51 64.87 9 31 55 3399.7 -35.23 165.67

79.41 18.50 64.85 15 49 42 2154.9 -35.22 70.96

174.12 18.51 64.87 9 31 55 3399.7 -35.23 165.67

79.41 18.50 64.85 15 49 42 2154.9 -35.22 70.98

174.12 18.51 64.87 9 31 55 3399.7 -35.23 165.67

79.41 18.50 64.85 15 49 42 2154.9 -55.22 70.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 4581.5 8GR 1117.2 SG3 326g.2 ST 2156.6 SR 606.1 SS 3210.2

RRT .9427 RRF .9869 RTF .9686 CRT .9860 CRS -.9988 CST -.9796

8Ge 4715.8 R23 .1438 R13 .9713 LSA 3897.7 MSA 361.6 SSA 19_0

SG1 4701.8 SG2 363.3 THA 13.03 EL1 2238.0 EL2 97.3 ALF 13.52

LAUNCH DATE NOV 22 1964 FLIGHT TIME 306.00 ARRIVAL DATE SEP 24 1965

HELIOCENTRIC C(_IC DISTANCE 680.134

RL 147.78 LAL -.00 LCX. 59.73 VL 32.915 GAL -.08 AZL 87.49 HCA

RP 218.89 LAp -1.10 LOP 265.58 VP 22.346 GAP -6.20 AZP 92.28 TAt.

RC 2TG.2GG GL 27.74 GP -6.03 ZAL 84.59 ZAp 84.16 ET$ 178.44 ZAE

PLANETOCENTRIC CONIC

C3 9.597 VHL 3.096 DLA 39.48 RAL 157.40 RAD 6567.3 VEL 11.445 PTH

EARTH TO MARS

205.87 SMA 186.06 ECC .20598 INC 2.3103 vl 30.139

359.54 TAp 205.41 RCA 147.73 APO 224.38 V2 25.108

116.80 ETE 181.27 ZAC 79.63 ETC 257.02 CLP 84.13

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ I.CAMG

61.25 8 29 47 3989.03 -31.83 173.06 18.53 65.28 9 36 16

116.73 15 1 49 2762.71 -31.82 79.90 18.53 85.27 15 47 52

61.23 8 29 47 3989.03 -31.83 173.06 18.53 65.28 9 36 16

118.75 15 1 49 2762.71 -31.82 79.90 18.53 65.27 15 47 52

61.25 8 29 47 3989.03 -31.83 173.06 18.53 65.28 9 36 16

118.75 15 1 49 2762.71 -31.82 79.90 18.53 65.27 15 47 52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.2140 TRA .1891 TC3-6.9992 8AU .9127 SGT 4904.3 SGR 1066.4 SG3 3226.7

ROE .3144 RRA .1771 RC3-1.2898 FAU .59788 RRT .9388 RRF .9604 RTF .9722

FOE 6.7835 FRA 4.5844 FC-53.9334 BSP 17211 SG8 5018.9 R23 .1242 R13 .9741

BDE 1.2541 9RA .2591BC3 7.1135 FSP 11519 361 5006.0 SG2 359.9 THA 11.60

1.99 VHp 2.835 DPA .02 RAP 168.74 ECC 1.1579

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3389.0 -34.87 164.61

2162.7 -34.86 71.46

3389.0 -34.87 164.61

2162.7 -34.86 71.46

3389.0 -34.87 164.61

2162.7 -34.86 71.46

ORBIT DETERMINATION ACCURACY

ST 2253.2 SR 595.7 SS 3187.0

CRT .9879 CRS -.9984 CST -.9807

LSA 3931.7 HSA 361.7 SSA 19.7

EL1 2328.9 EL2 89.5 ALF 14.66
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV Z2 1964 FLIGHT T[R( 308.00

HELIOCENTRIC CONIC DISTANCE 684.244

RL 147.73 LAL -.OO LOt. 59.75 VL 52.915 GAL -.22 AZL 87.52 HCA

RP 218.52 LAp -1.12 LOP 266.71 VP 22.392 GAP -6.39 AZP 92;21 TAL

RC 277.809 GL 27.43 GP -5.77 ZAL 85.02 ZAP 82.28 ETS 176.30 ZAE

PLANETOCENTflIC CONIC

C3 9.554 VHL 5.D88 DLA 39.02 RAL 157.76 RAD 6587.3 VI[L 11.442 PTH 1.98 VHp

LNCH AZNTH LNCH TIRE L-I TIME INJ LAT INJ LONG IRJ RT ARC INJ AZiATH INJ TIME

61.94 8 34 30 3978.37 -31.52 172.00 18.61 65.69 9 40 49

118.06 14 59 58 2770.8D -31.51 80.41 18.61 65.67 15 46 9

61.94 8 54 30 3978.37 -31.52 172.00 18.81 65.69 9 40 49

118.06 14 59 58 2770.80 -31.51 80.41 18.61 65.67 15 48 9

61.94 8 34 30 5976.37 -31.52 172.00 18.61 65.69 9 40 49

116.08 14 59 58 2770.80 -31.51 60.41 18.61 65.67 15 46 9

DIFFERENTIAL CORRECTIONS N|0-CoURK EXECUTION ACCURACY

TOE 1.2511TRA .2349 TCS-T.S249 BAU .9715 _T 5824.| _ 1021.8 SG5 3217.1

ROE .3023 RRA .1724 RC3-1.2118 FAU .59833 RRT .9385RRF .9556 flTF .9754

FOE 6.4455 FRA 4.5434 FC-54.3315 BSP 18252 _ 5323.8 RZ3 .0988 R13 .9767

6DE 1.2871BRA .2914 BC3 ?.8215 FSP 11171 SG1 55_2.3 SG2 346.9 THA 10.45

ARRIVAL DATE SEP 26 1965

LAUNCH DATE NOV 22 1984 FLIGHT TINE 310.00

HELIOCENTRIC CCNIC DISTANCE 688.359

EARTH TO MARS

207.01 SRA 168.06 ECC .20600 INC 2.4770 vl 50.159

359.30 TAp 208.$0 RCA 147.73 APO 224.39 v2 25.148

114.68 (TE 180.94 ZAC 79.72 [TC 257.11 CLp 82.24

Z.850 DpA .58 RAP 168.15 ECC 1.1569

PO CST TIM INJ 2 LAT INJ 2 LONG

53?6.4 -34.51 165.56

2170.8 -34.50 71.98

3578.4 -34.51 163.56

2170.8 -34.50 71.98

3378.4 -54.51 163.56

2170.8 -34.50 71.98

ORBIT DETERMINATION ACCURACY

ST 2331.8 SR 574.8 88 5060.9

CRT .9894 CRS -.9979 CST -.9812

LSA 3873.9 MSA 359._ SSA 20.8

EL1 2400.2 EL2 81.1ALF 13.72

ARRIVAL DATE SEP 28 1965

EARTH TO MARS

RL 147.73 LAL -.DO t.OL 59.73 VL 32.918 GAL -.16 AZL 87.55 HCA

RP 218.18 LAP -1.15 LOP 267.85 V1P 22.437 GAP -6.$7 AZP 92.16 TAL

tiC 278.933 r_. 27.15 GP -5.53 ZAL 85.48 ZAP 80.42 ETS 178.17 ZAE

PLAN(TOCENTRIC C(_IIC

CS 9.477 VHL 3.078 DLA 38.57 RAt. 158.16 RAO 6587.3 V[L 11.440 PTH 1.98 VHp 2.867 DPA

LNCH AZNTH LNCH TIN( L-; TIME INJ LAT INJ LGNG gNJ RT ARC gNJ AZiATH INJ TIME

82.84 8 39 29 3R67.53 -31.21 170.93 18.75 88.08 9 45 38

117.38 14 58 18 2779.30 -5t.19 80.95 16.74 66.06 15 44 31

62.64 8 39 29 3967.53 -3t.21 170.93 18.75 66.08 9 45 36

117.$6 14 58 12 2779.30 -51.19 80.95 18.74 66.06 15 44 31

62.94 8 39 29 5967.53 -31.21 170.93 18.75 66.08 9 45 36

117.56 14 58 12 2779.30 -31.19 80.95 18.74 66.06 15 44 31

DIFFERENTIAL CGRRECTION$ MID-COURSE EXI[CUTION ACCURACY

TDE 1.8850 TRA .8858 TC3-8.0582 BAU 1.0309 SGT 5548.0 SGR 9TT.7 SG3 3185.6

RDE .2923 RRA .1717 RC3-S.1400 FAU .59171 RRT .932T RRF .9454 RTF .9769

FOE 8.1548 FRA 4.8321 FC-54.0507 BSiP 19334 _ 5635.5 R25 .0851 R13 .9778

BOE t.3179 6RA .3819 BC3 8.1385 Flip 10928 SGI 5622.7 SGE 348.0 THA 9.37

208.14 S44A 186.07 ECC .20605 INC 2.4458 Vl 30.159

359.04 TAp 207.18 RCA 147.73 AlSO 224.41 V2 25.188

112.56 ETE 180.65 ZAC 79.81 ETC 257.19 CLP 80.57

1.08 RAp 167.59 ECC 1.1560

PO CST TIM INJ 2 LAT INJ 2 LONG

3367.5 -34.15 162.51

2179.3 -34.14 72.53

3367.5 -34.15 162.51

2178.3 -34.14 72.55

3367.5 -34.15 162.51

2179.3 -34.14 72.55

ORBIT DETERMINATION ACCURACY

ST 2404.8 SR 558.1 SS 2954.8

CRT .9903 CRS -.9971 CST -.9804

LSA 3832.6 NSA 369.1 SSA 21.8

EL1 2467.6 EL2 75.5 ALF 12.96

LAUNCH DATE NOV 22 1984 FLIGHT TIN( 312.00 ARRIVAL OAT( SEP 50 1965

HELIOCENTRIC CONIC DISTANCE 692.483 EARTH TO MARS

RL 147.73 LAL -.DO LOt. 58.75 VL $2.918 GAL -.21 AZL 87.56 HCA 209.28 SNA 166.08 ECC .20612 IHC 2.4188 vl 30.159

RP 217.80 LAp -1.18 LOP 288.99 VP 22.483 GAP -8.75 A_ 92.11 TAL 358.76 TAP 208.05 RCA 147.73 Apo 224.44 V2 25.228

RC 280.240 GL 28.88 GP -5.31ZAL 85.97 ZAP 78.59 ET8 178.05 ZN[ 110.50 ETE 180.39 ZAC 79.89 ETC 257.28 CLP 76.54

PLAN[TOCENTRIC CONIC

C$ 9.429 VHL 3.070 DLA 38.12 RAL 158.61RAD 8567.5 VEL 11.437 PTH 1.98 VHP 2.887 DpA 1.56 RAp 167.05 ECC 1.1551

LNCH A2NTH LNCH TIME L-I TIRE |NJ LAT INJ LONG INJ AT ASC INJ AZNTH INJ T]M( PC) CST TIN INJ 2 LAT INJ 2 LONG

63.84 8 44 41 3956.54 -30.8g 189.86 10.94 66.46 g 50 37 3556.5 -53.79 tgt.45

119.89 14 58 31 2788.19 030.88 81.53 18.95 66.45 t5 42 59 2188.2 -33.78 73.11

63.34 8 44 41 5959.54 -30.89 169.88 18.94 66.46 9 50 57 5556.5 -33.79 161.45

118.56 14 58 31 21'88.19 -30.88 81.53 18.93 66.45 15 42 59 2188.2 -33.78 73.11

83.$4 8 44 41 5958.54 -30.89 169.86 t8.94 66.46 9 50 37 3356.5 -33.79 161.45

118.86 14 56 $1 2788.19 -30.88 81.53 18.93 66.45 15 42 59 2188.2 -33.78 73.11

DIFFERENTIAL CCRRECTION9 NID-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3165 TRA .3350 TC$-8.5856 8AU 1.0904 SGT 5870.2 _ 938.9 883 3151.3 ST 2475.0 SR 545.8 S8 2869.4

ROE .2849 RRA .1693 RC3-1.0725 FAU .58505 RflT .9288 RRF .9361RTF .9792 CRT .9917 CRS -.9965 CST -.9808

FOE 5.8806 FRA 4.8441 FC-53.7299 8SP 20407 _ 5944.5 fl23 .0678 R15 .9798 LSA 3809.4 NSA 367.4 SSA 22.7

BOE 1.3466 BRA .3754 8C3 8.6523 FSP 10759 8G1 5934.5 SG2 348.0 THA 8.44 EL1 2531.5 EL2 68.5 ALF 12.35

LAUNCH DATE NOV 22 1964 FLIGHT TIN( 314.00 ARRIVAL DATE OCT Z 1965

HELIOCENTRIC C_NIC DISTANCE 896.814 EARTH TO MARS

RL 147.73 LAL -.DO LOL 59.73 VL 32.917 GAL -.26 AZL 87.61HCA 210.43 SMA 186.10 ECC .20621 INC 2.5899 Vl 50.159

RP 217.44 LAP -1.21 LOP 270.14 VP 22.529 GAP -6.93 AZP 92.06 TAL 358.47 TAp 208.90 RCA 147.72 APO 224.48 V2 25.268

RC 281.529 GL 29.83 GP -5.09 ZAL 86.49 ZAP 76.80 ET8 177.94 Z/dE 108.46 ETE 180.17 ZAC 79.97 ETC 257.56 CLP 76.74

PLAN(TOCENTRIC CONIC

CS 9.361VHL 3.063 DLA 37.67 RAt. 159.08 RAD 656?.5 Vl[L 11.435 PTH 1.98 VHp 2.910 DpA 2.02 RAP 166.54 ECC 1.1544

LNCH AZIATH LNCH TIN( L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH ;NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

64.05 8 50 9 3945.26 -50.57 166.78 19.17 66.84 9 55 54 3545.3 -33.42 160.58

115.95 14 54 52 2797.57 -30.58 82.14 15.17 66.82 15 41 30 2197.6 -33.41 73.74

64.05 8 50 9 3945.26 -30.57 166.78 19.17 66.84 9 55 54 3345.3 -35.42 160.38

115.95 14 54 52 2797.57 -30.58 82.14 19.17 66.82 15 41 30 2197.6 -33.41 75.74

64.05 8 50 9 3645.26 -30.57 168.78 19.17 66.84 9 55 54 3345.3 -35.42 160.58

115.95 14 54 52 2797.57 -30.58 82.14 19.17 66.82 15 41 30 2197.6 -33.41 73.74

OIFFEfl(NTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3453 TRA .3909 TC3-9.1008 BAU 1.1482 _d_T 6105.0 8GR 894.1 383 5094.0 ST 2537.5 SR 532.0 SS 2762.0

RDE .2770 RRA .1675 RC3 -.9985 FAU .57576 RflT .9185 RflF .9248 RTF .9808 CRT .9929 CRS -.9952 CST -.9805

FOE 5.5761FflA 4.6644 FC-52.9508 BSP 21507 S_ 6250.1 R23 .D532 R13 .9812 LSA 3770.1MSA 569.4 SSA 23.6

BOE 1.5736 BRA .4253 BC3 9.1552 FSP 10515 SGI 6240.3 SG2 350.5 THA 7.59 EL1 2591.9 EL2 62.2 ALF 11.77
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAt_ACN DATE NOV 22 1564 FLIGHT TIN( 318.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC C_IC

RL 147.73 LAb -.DO

RP SIT.OR LAP -1.24

RC 28R.801GL 26.58

PLAN(TOCENTRIC CONIC

C3 R.340 VHL 3.056

LNCH AZMTH LNCH TIME

$4.78 8 55 54

t15.28 14 53 t3

84.78 8 55 54

115.22 14 53 13

64.76 8 55 54

115.28 14 53 13

DIFFERENTIAL CCRRECTIONS

TDE 1.3T22 TRA .4507 TC3-9.6058 BAU 1.2051

ROE .2710 RRA .1685 RC3 -.9291 FAU .56219

FDE 5.3152 FRA 4.7063 FC-52.1068 8SP 22619

BOE 1.3987 6RA .4804 BC3 9.6505 FSP 10371

DISTANCE 700.753 EARTH TO MARS

LOL 59.75 YL 32.919 GAL -.31AZL 87.64 HCA 211.58 SMA 186.12 ECC .20833 IHC 2.3647 vl 30.15R

LOP 271.29 VP 22.575 GAP -7.11AZP 92.01TAL 358.17 TAp 209.75 RCA 147.72 APO 224.55 VZ 25.307

GF -4.89 ZAL 87.05 ZAP 75.04 ETS 177.65 ZA( 106.45 ETE |79.97 ZAC 80.04 ETC 257.43 CLP 74.88

DLA 37.21RAL 159.60 RAO 6567.3 VEL 11.434 PTH 1.98 VHp 2.935 DPA 2.45 RAP 166.07 ECC 1.1537

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3933.57 -50.25 167.66 19.45 67.20 10 1 28 3333.6 -33.05 159.28

2807.58 -50.24 82.79 19.45 67.19 15 40 0 2207.6 -33.04 74.41

3933.57 -30.25 167.66 19.45 67.20 10 I 28 5333.6 -33.05 159.28

2907.58 -30.24 82.79 19.45 67.19 15 40 0 2207.6 -33.04 74.41

3933.57 -30.25 167.66 19.45 67.20 10 I 28 3333.6 -33.05 159.28

2807.58 -30.24 82.79 19.45 67.19 15 40 0 2207.6 -33.04 74.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6497.4 SGR 656.5 SG3 3038.0 ST 2598.0 SIR 521.9 SS 2674.2

RRT .9061RRF .9122 flTF .9621 CRT .9940 CRS -.9939 CST -.9801

STAD 6553.7 R23 .0420 R13 .9824 LSA 3746.3 HSA 371.4 8SA 24.4

SG1 6544.0 SG2 356.1THA 6.85 EL1 2649.3 EL2 56.2 ALF 11.29

LAUNCH DATE NOV 22 1964 FLIGHT TIN( 318.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 216.74 LAp -1.27

RC 284.057 GL 28.15

PLAN(TOCENTRIC CONIC

C3 9.305 VHL 5.050

LNCH AZMTH LNCH TIN(

$5.52 9 1 59

114.48 14 51 51

65.52 9 1 59

114.48 14 51 51

65.52 9 1 59

114.48 14 51 51

DIFFERENTIAL C_RRECTIONS

TOE 1.3941 TNA .5118 TC-10.1084 BAU 1.2621

RDE .2655 RRA .1855 RC5 -.9833 FAU .55139

FOE 5.0424 FRA 4.7368 FC-51.3008 BSP 23684

BOE 1.4191 BRA .5577 BC310.1452 FSP 10155

DISTANCE 704.899 EARTH TO MARS

LOL 59.73 VL 32.920 GAL -.37 AZL 87.68 HCA 212.73 SMA 186.15 ECC .20647 INC 2.3408 vl 30.159

LOP 272.44 VP 22.621 GAp -7.28 AZP 91.97 TAL 357.85 TAP 210.56 RCA 147.7Z APO 224.58 V2 25.346

GP -4.70 ZAL 87.63 ZAP 73.32 ETS 177.76 ZAE 104.47 ETE 179.79 ZAC 80.11ETC 257.51CLP 73.26

OLA 36.76 RAL 160.15 RAD 6567.3 VEL 11.432 PTH 1.98 VHp 2.964 DpA 2.85 RAp 165.62 (CC 1.1531

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

3921.39 -29.91 166.52 19.78 67.57 10 7 21 3321.4 -32.68 158.14

2818.28 -29.90 83.50 19.78 67.55 15 38 29 2218.3 -32.67 75.13

3921.39 -29.91 166.52 19.78 67.57 10 7 21 3321.4 -32.68 158.14

2818.28 -29.90 83.50 19.78 67.55 15 38 29 2218.3 -32.67 75.13

3921.39 -29.91 166.52 19.79 67.57 10 7 21 3321.4 -52.68 158.14

2818.28 -29.90 83.50 19.78 67.55 15 38 29 2218.3 -32.67 75.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 6806.4 SGR 822.5 SG5 2983.7 ST 2649.6 SR 512.3 SS 2582.0

flRT .6985 RRF .9963 RTF .9633 CRT .9950 CRS -.9922 CST -.9796

S_ 6855.9 R23 .0320 R13 .9835 LSA 3718.1MSA 373.6 SSA 25.3

SGI 6846.4 $62 362.2 THA 6.20 EL1 2698.2 EL2 50.5 ALF 10.89

LAUNCH DATE NOV 22 1964 FLIGHT TIN( 520.00 ARRIVAL DATE OCT 8 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00 LOL 59.73 VL 32.922 GAL

RP 216.39 LAP -1.29 LOP 275.59 Vp 22.667 GAP

RC 285.295 GL 25,93 GP -4.52 ZAL 88.25 ZAP

PLANETOCENTRIC CONIC

C3 9.275 VHL 5.045 DLA 36.30 RAL 160.73 RAG 6567.3 VEL 11.431PTH 1.96 VHp 2.994 DpA 3.25 RAp 165.21ECC 1.1526

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

56.28 9 8 22 3908.75 -29.58 165.34 20.15 67.93 10 15 31 3308.8 -32.29 156.98

113.72 14 49 47 2829.65 -29.57 84.26 20.15 67.92 15 36 57 2229.7 -32.29 75.90

66.28 g 8 22 3906.75 -29.56 165.34 20.15 67.95 10 15 51 3308.8 -32.29 156.98

113.72 14 49 47 2629.65 -29.57 84.26 20.15 67.92 15 36 57 2229.7 -32.29 75.90

66.28 9 8 22 3906.75 -29.58 165.34 20.15 67.93 10 13 31 5308.8 -32.29 156.98

113.72 14 49 47 2829.65 -29.57 84.26 20.15 67.92 15 56 57 2229.T -52.29 75.90

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE 1.4118 TRA .5759 TC-IO.6013 BAU 1.3183 SGT 7110.4 SGR T90.5 S632923.6 ST 2693.6 SR 503.3 SS 2483.5

ROE .2603 RRA .1646 RC3 -,?998 FAU .53959 RRT .8830 RRF .8825 RTF .9843 CRT .9958 CRS -.9899 CST -.9787

FOE 4.7595 FRA 4.7647 FC-50.3668 BSP 24718 S_ 7154.2 fl23 .0233 R13 .9845 LSA 3678.8 HSA 376.8 SSA 26.1

BDE 1.4356 8RA .5990 8C310.6314 FSP 9908 SGI 7144.6 562 369.2 THA 5.62 EL1 2739.8 EL2 45.0 ALF 10.54

OISTANCE 709.053 EARTH TO MARS

-.42 AZL 87.98 HCA 213.59 SMA 188.18 ECC .20665 INC 2.3183 vl 50.159

-7.45 AZP 91.92 TAL 357.52 TAp 211.41 RCA 147.71 APO 224.65 V2 25.565

71.65 ST5 177.69 ZA( 102.53 [TE 179.65 ZAC 80.15 ETC 257.58 CLP 71.57

LAUNCH DATE NOV 22 1964 FLIGHT TIN( 322.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CDNIC DISTANCE 713.215 EARTH TO MARS

RL 147.73 LAb -.00 LOL 59.73 VL 32.92A GAL -.46 AZL 87.70 HCA 215.05 SMA 186.21 ECC .20681 INC 2.2972 Vl 30.159

RP 215.05 LAp -1.32 LOP 274.75 VP 22.712 GAP -7.61 AZP 91.88 TAL 357.17 TAp 212.22 RCA 147.70 APO 224.72 V2 25.423

RC 286.520 GL 25.72 GP -4.34 ZAL 88.89 ZAP 69.99 ST5 177.62 ZAE 100.63 (TE 179.49 ZAC 80.25 (TC 257.54 CLP 69.93

PLANETOCENTRIC CONIC

C3 9.250 VHL 3.041 DLA 35.83 RAL 161.35 RAD 6557.3 VEL 11.430 PTH 1.96 VMp 5.02? OpA 3.58 RAP 164.83 ECC 1.1522

LNCH AZMTH LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67.07 9 15 9 3895.35 -29.23 164.11 20.56 68.29 10 20 4 3295.4 -31.90 _55.77

112.93 14 47 56 2841.99 -29.22 85.08 20.56 68.27 15 35 18 2242.0 -31.89 76.74

67.07 9 15 g 3595.36 -29.23 164.11 20.56 68.29 10 20 4 3295.4 -31.90 155.77

112.93 14 47 56 2841.99 -29.22 85.08 20.55 68.27 15 55 18 2242.0 -31.89 76.74

67.07 9 15 g 3895.35 -29.23 154.11 20.56 68.29 10 20 4 3295.4 -31.90 155.77

112.93 14 47 56 2541.99 -29.22 85.08 20.56 68.27 15 35 18 2242.0 -31.59 76.74

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4259 TRA .6436 TC-II.O801 8AU 1.5752 5ST 7407.8 5DR 761.0 5G5 2859.8 ST 2730.9 5R 495.6 SS 2389.4

ROE .2559 RRA .1641 RC3 -.7378 FAU .52695 RRT .8674 RRF .8649 RTF .9852 CRT .9965 CR5 -.9872 CST -.9777

FDE 4.4875 FRA 4.7946 FC-49.3210 BSP 25744 _ 7448.7 R23 .0164 R15 .9853 LSA 3642.4 HSA 380.1 SSA 26.9

BDE 1.4486 BRA .6642 BC511.1047 FSP 9871 SGI 7437.2 562 377.2 THA 5.11 EL1 2775.2 EL2 40.0 ALF 10.26
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 22 1964

HELIOCENTRIC CONIC

RL 147.73 LAL -.OO

RP 215.71 LAP -1.34

RC 287.728 GL 2§.51

PLANETOCENTRIC CONIC

C3 9.228 VHL 3.038

LNCH AZMTM LNCH TIME

67.88 9 22 18

112.12 14 45 57

67.68 9 22 18

112.12 14 45 57

67.88 9 22 18

112.12 14 45 57

FLIGHT TIME 324.00 ARRIVAL DATE OCT 12 1965

DISTANCE 717.384 EARTH TO MARS

LOt. 59.73 VL 32.826 GAL -.55 AZL 87.72 HCA 216.21SMA 186.25 ECC .20702 ;NO 2.2771 vl 30.159

LOP 275.92 VP 22.758 GAP -7.77 AZP 91.84 TAL 356.81 TAp 213.02 RCA 147.69 APO 224.81 V2 25.461

GP -4.18 ZAL 89.56 ZAP 68.38 ETS 177.56 ZAE 98.76 ETE 179.36 ZAC 80.33 ETC 257.70 CLP 68.32

DLA 35.36 RAL 162.00 RAD 6567.3 VEL 11.429 PTH 1.98 VHp 3.062 OpA 3.91 RAp 164.49 ECC 1.1519

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ;NJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

3881.27 -28.87 162.83 21.02 68.64 10 26 59 3281.3 -31.50 154.50

2855.22 -28.88 85.97 21.01 68.63 15 33 32 2253.2 -31.49 77.85

3881.27 -28.87 162.83 21.02 68.64 10 26 59 5281.3 -31.50 154.50

2855.22 -28.86 85.97 21.01 68.63 15 33 32 2255.2 -31.49 77.65

3881.27 -28.87 162.83 21.02 68.64 10 26 59 3281.3 -31.50 154.50

2855.22 -28.86 85.97 21.01 68.63 15 33 32 2255.2 -31.49 77.65

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4371TRA .7154 TC-11.§434 BAU 1.4268 SET 7699.0 $GR 734.1 863 2792.9 8T 2763.4 SR 489.0 88 2297.2

ROE .2521RRA .1838 RC3 -.6773 FAU .513§9 RRT .8496 RRF .8453 RTF .9859 CRT .9973 CRS -.9838 CST -.9764

F0E 4.2214 FRA 4.8283 FC-48.1787 BSP 28765 8GB 7734.0 R23 .0108 R13 .9859 LSA 3606.1 MSA 384.3 SSA 27.6

BO( 1.4590 BRA .7339 BC311.5833 FSP 9431 SG1 7724.3 8G2 385.9 THA 4.64 EL1 2806.1 EL2 35.3 ALF 10.01

LAUNCH DATE NOV 22 1964 FLIGHT TIME 326.00

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

tip 215.38 LAp -1.37

RC 288.924 GL 25.30

PLAN£TOCENTRIC CONIC

C3 9.214 VHL 3.033

LNCM AZMTH LNCH TIN(

68.73 9 29 50

111.27 14 43 48

68.73 9 29 50

111.27 14 43 48

68.73 9 29 50

111.27 14 43 48

DIFFERENTIAL CORRECTIONS

TOE 1.4420 TRA .7895 TC-11.9972 BAU 1.4798

ROE .2484 RRA .1634 RC3 -.6204 FAU .50050

FDE 3.9408 FRA 4.8500 FC-47.0259 BSP 27741

" BDE 1.4633 BRA .8062 8C312.0133 FSP 9188

ARRIVAL DATE OCT 14 1965

DISTANCE 721.559

LOL 59.73 VL 32.928 GAL -.61 AZL 87.74 HCA

LOP 277.08 VP 22.803 GAP -7.93 AZP 91.79 TAL

GP -4.03 ZAL 90.27 ZAP 66.81 ETS 177.50 ZAE

DLA 34.88 RAL 162.87 RAO 6587.3 VEL 11.428 PTH 1.98 VHP 3.100 DpA 4.21 RAp 164.18 ECC 1.1516

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3866.37 -28.51 161.49 21.50 69.00 10 34 17 3266.4 -31.09 153.18

2869.48 -26.50 86.94 21.50 68.99 15 31 38 2269.5 -31.09 78.63

3866.37 -28.51 161.49 21.50 89.00 10 34 17 3266.4 -31.09 153.18

2869.48 -28.50 86.94 21.50 68.99 15 31 38 2269.5 -31.09 76.63

3886.37 -28.51 161.49 21.50 69.00 10 34 17 3266.4 -31.09 133.18

2869.46 -28.50 86.94 21.50 68.99 15 31 38 2269.5 -31.09 78.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 7984.6 8GR 709.3 SG3 2725.2 ST 2784.5 SiR 482.5 SS 2196.7

RRT .8303 RRF .8240 RTF .9865 CRT .9977 CRS -.9794 CST -.9746

SG8 8016.2 R23 .0053 R13 .9865 LSA 3558.0 MSA 369.4 SSA 28.3

SGI 8008.5 SG2 394.3 THA 4.23 EL1 2825.8 ELI 31.9 ALF 9.81

EARTH TO HARS

217.38 SNA 186.29 ECC .20724 INC 2.2580 vl 80.159

356.44 TAp 213.81 RCA 147.68 APO 224.9D V2 25.498

96.93 ETE 179.25 ZAC 80.40 ETC 257.76 CLP 66.75

LAUNCH DATE NOV 22 1964

HELIOCENTRIC CONIC

RL 14T.73 LAL -.DO

RP Z15.05 LAp -1.40

RC 290.105 GL 25.10

PLANETOCENTRIC CONIC

C3 9.204 VHL 3.034

LNCH AZMTM LNCM TIME

69.62 g 37 52

110.38 14 41 24

68.62 9 37 52

110.38 14 41 24

68.62 9 37 52

110.38 14 41 24

FLIGHT TIME 328.00 ARRIVAL DATE OCT IS 1965

OISTANCE 725.742 EARTH TO MARS

LOL 59.73 VL 32.931 GAL -.68 AZL 87.76 HCA 218.55 SHA 186.34 ECC .20750 INC 2.2400 vl 30.159

LOP 276.26 VP 22.849 GAp -8.09 AZP 91.75 TAL 356.05 TAp 214.59 RCA 147.67 APO 225.00 V2 25.535

GP -3.88 ZAL 91.00 ZAp 65.29 ET8 177.45 ZAE 95.14 ETE 179.16 ZAC 80.47 ETC 257.81 CLP 63.23

OLA 34.39 RAL 163.38 RAO 6567.3 VEL 11.426 PTH 1.98 VHp 3.139 DPA 4.48 RAp 163.91 ECC 1.1515

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3850.35 -28.13 160.06 22.03 69.35 lO 42 3 3250.3 -30.87 151.77

2885.08 -28.12 88.00 22.02 69.34 15 29 29 2285.1 -30.67 79.71

3850.35 -28.13 160.06 22.03 69.35 10 42 3 3250.3 -30.67 151.77

2885.08 -28.12 88.00 22.02 69.34 15 29 29 2285.1 -30.67 79.71

3850.35 -28.13 160.06 22.03 69.35 10 42 3 3250.3 -30.67 151.77

2885.08 -28.12 88.00 22.02 69.34 15 29 29 2285.1 -30.67 79.71

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4456 TRA .8680 TC-12.4324 8AU 1.5314 SET 6264.6 8GR 687.0 SG3 2654.1 ST 2803.4 SR 477.4 SS 2105.3

ROE .2457 RRA .1631RC3 -.5644 FAU .48859 RRT .8087 RRF .8007 RTF .9871 CRT .9980 CRS -.8743 CST -.9729

FOE 3.6829 FRA 4.8676 FC-43.7682 BSP 28711 SG8 8293.1 R23 .0008 R13 .9871 LSA 3516.2 MSA 393.3 SSA 29.0

808 1.4663 BRA .8832 8C312.44§2 FSP 8919 $61 8283.3 362 403.1THA 3.86 ELI 2843.6 EL2 29.7 ALF 9.65

LAUNCH DATE NOV 22 1964 FLIGHT TIME 330.00

HELIOCENTRIC CONIC

RL 147.73 LAL -.OO LOL 59.73 VL

RP 214.72 LAP .1.42 LOP 279.43 VP

RC 291.272 GL 24.90 GP -3.74 ZAL

PLANETOCENTflIC CONIC

C3 9.200 VHL 3.033

LNCH AZMTH LNCH TIM(

70.56 9 46 27

109.44 14 38 41

70.56 9 46 27

109.44 14 38 41

110.00 15 16 19

110_00 14 7 SS

DIFFERENTIAL CORRECTIONS

TOE 1.4439 TRA .9498 TC-12.8483 BAU 1.5815

ROE .2432 RRA .1831RC3 -.3097 FAU .47205

FOE 3.4259 FflA 4.8871 FC-44.4224 BSP 29659

80( 1.4642 BRA .9637 BC312.8584 FSP 8670

ARRIVAL DATE OCT 18 1965

DISTANCE 729.931 EARTH TO MARS

32.934 GAL -.7§ AZL 87.78 HCA 219.72 SMA 186.39 ECC .20777 INC 2.2227 vl 30.159

22.894 GAP -8.24 AZP 91.71 TAt. 355.84 TAp 215.38 RCA 147.68 APO 225.11 V2 25.572

91.77 ZAp 63.80 (TS 177.41 ZAE 93.38 ETE 179.07 ZAC 80.55 ETC 257.85 CLp 63.74

DLA 33.89 RAL 164.11 RAO 6567.3 VEL 11.428 PTH 1.98 VHP 3.181 DpA 4.73 RAp 163.68 ECC 1.1514

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME 11(3 CST TIM INJ 2 LAT INJ 2 LONG

3833.04 -27.74 158.55 22.59 69.71 10 50 20 3233.0 -30.24 150.28

2902.20 -27.73 89.17 22.59 69.70 15 27 3 2302.2 -30.23 80.90

3833.04 -27.74 158.55 22.59 69.71 10 50 20 3233.0 -30.24 150.28

2902.20 -27.73 89.17 22.59 69.70 15 27 3 2302.2 -30.23 80.90

2787.30 -30.24 81,18 23.55 73,25 16 2 46 2187.3 -32.23 72.54

2995.94 -25.29 95.37 21.48 86.19 14 57 55 2395.9 -28.28 67.48

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATZON ACCURACY

SET 8535.6 SGR 866.7 SG3 2580.0 ST 2813.3 SR 472.9 SS 2013.4

flRT .7847 RRF .7752 RTF .9876 CRT .9980 CRS -.9678 CST -.9706

SG8 8561.6 R23 -.0025 R13 .987§ LSA 3468.8 MSA 398.6 SSA 29.6

SGl 8§51.7 $62 412.5 THA 3.52 EL1 2852.6 EL2 29.7 ALF 9.52
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !. 1964)

LAUNCH DATE NOV 22 1964 FLIGHT TIME 532.00 ARRIVAL DATE OCT 2D 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 214.40 LAP -1.44

RC 292.426 GL 24.71

PLANETOCENTRIC CONIC

C3 9.201VHL 5.033

LNCH AZMTH LNCH TIME L-1 TIME |NJ LAT

71.55 9 55 36 3814.27 -27.34

108.45 14 35 55 2921.01 -27.33

71.55 9 55 36 3814.27 -27.34

106.45 14 35 55 2921.01 -27.33

110.00 15 41 25 2719.25 -31.47

110.00 13 48 57 3D64.03 -23.34

DIFFERENTIAL CORRECTIONS

TOE 1.4376 TRA 1.D352 TC-13.2521BAU 1.6310

ROE .2412 RRA .1630 RE3 -.4582 FAU .45799

FOE 3.1728 FRA 4.9010 FC-43.0951BSP 30560

BO( 1.4577 8RA 1.D480 BE313.2600 F_ 8407

OISTANCE 734.128

LOt. 59.73 VL 32.937 GAL -.82 AZL 87.79 HCA

LOP 28D.61 VP 22.938 GAP -8.39 AZP 91.87 TAL

GP -3.60 ZAL 92.56 ZAP 62.35 ETS 177.37 ZAE

EARTH TO MARS

220.90 SMA 188.44 ECC .208D7 INC 2.2062 vl 30.159

355,22 TAp 216.12 RCA 147.85 APO 225.23 V2 25.608

91.88 ET( 179.00 ZAC 80.63 ETC 257.89 CLP 62.29

DLA 33.37 RAL 164.87 RAG 6567.3 VEL 11.428 PTH 1.98 VHP 3.225 OpA 4.96 RAP 163.49 ECC 1.1514

INJ LONG INJ RT ASC INJ AZMTN %NJ TIME

156.93 23.19 70.07 10 59 11

90.47 23.18 70.05 15 24 16

156.93 23.19 70.07 10 59 11

90.47 23.18 70.05 15 24 16

76.26 24.64 75.92 18 26 44

99.71 21.33 64.29 14 40 1

MID-COURSE EXECUTION ACCURACY

SGT 6802.7 $GR 648.6 SG3 2507.3

RRT .?592 RRF .7481RTF .9880

S_ 8826.6 R23 -.0056 R13 .9660

SGI 6616.5 SG2 421.6 THA 3.21

PO CST TIM INJ 2 LAT INJ 2 LONG

3214.3 -29.80 148.67

2321.0 -29.79 82.22

3214.3 -29.80 148.67

2321.0 -29.79 82.22

2119.2 -33.09 67.41

2464.0 -28.60 92.06

ORBIT DETERMINATION ACCURACY

ST 2815.2 SR 469.0 SS 1922.1

CRT .9976 CRS -.9598 CST -.9680

LSA 3417.0 NSA 404.1 9SA 30.3

EL1 2853.8 EL2 32.2 ALF 9.44

LALRACH DATE NOV 22 1964 FLIGHT TIM( 334.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC CONIC DISTANCE 738.326

RL 147.73 LAL -.00 LOL 59.73 VL 32.940 GAL -.90 AZI. 87.81 iACA

RIP 214.08 LAP -1.47 LOP 261.79 VP 22.983 GAP -8.53 AZP 91.63 TAL

RC 293.566 Gt. 24.51 GP -3.48 ZAL 93.39 ZAP 60.95 ET$ 177.33 ZA(

PLAN(TOCENTRIC CONIC

C3 9.207 VHL 3.034 OLA 32.85 RAL 165.66 RAO 6567.3 Vl[L 11.428 PTH

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT IMJ I.QNG |NJ RT ASC INJ

72.91 10 5 27 3793.75 -26.92 155.18 23.82 70.43 11 6 41

107.$9 14 32 2 2941.81 -26.91 91.90 23.81 70.41 15 21 4

72.61 10 5 27 3793.75 -26.92 155.18 23.82 70.43 11 8 41

107.39 14 32 2 2941.81 -26.91 91.90 23.81 70.41 15 21 4

110.00 16 0 25 2869.90 -32.23 ?2.62 25.55 77.95 16 44 55

110.00 13 36 15 3113.65 -21.64 102.76 21.42 63.03 14 28 9

DIFFERENTIAL C(_RECTIONS MIO-COUR6E EXECUTION ACCURACY

TOE 1.4480 TRA 1.1451 TC-13.5532 OAU 1.6690 SGT 9041.6 SGR 635.0 883 2422.5

ROE .2411 RflA .1646 RE3 -.4007 FAU .43904 RRT .7310 RRF .7209 RTF .9882

FDE 3.0092 FRA 4.9980 FC-41.2825 BSP 31963 SGB 9063.9 R23 -.0046 R13 .9882

BO( 1.4680 8RA 1.1568 BC313.5592 FSP 8340 381 9053.5 SG2 432.6 THA 2.95

EARTH TO MARS

222.08 SkiA 186.49 ECC .20839 INC 2.1905 Vl 30.159

354.79 TAp 216.87 RCA 147.63 Also 225.35 V2 25.644

69.99 ET( 178.93 ZAC 80.71 (TC 257.92 CLP 60.89

1.98 VHP 3.270 OpA 5.17 RAP 163.33 ECC 1.1515

AZldTH INJ TIM( PC) CST TIM INJ 2 LAT INJ 2 LONG

3193.8 -29.34 146.94

2341.8 -29.33 83.67

3193.8 -29.34 146.94

2341.8 -_.33 63.67

2069.9 -33.56 63.64

2513.7 -25.28 95.31

ORBIT DETERMINATION ACCURACY

ST 2851.9 Sit 466.7 SS 1878.8

CRT .9968 CRS -.9520 CST -.9663

LSA 3422.4 MSA 410.4 3SA 30.5

EL1 2669.9 EL2 36.8 ALF 9.30

LAUNCH DATE NOV 22 1954 FLIGHT TIME 356°00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC CONIC

9L 147.73 LAL -.00 LOt. 59.73 VL

RP Z13.77 LAP -1.49 LOP 282.97 VP

RC 294.693 GL 24.32 GP -3.36 ZAL

PLAMETOCENTRIC CONIC

C3 9.220 VIAL 3.036

LNCH AZMTH LNCH TINE

73.74 10 18 4

109.29 14 27 53

73.74 10 18 4

109.26 14 27 53

110.00 16 18 46

110.00 13 26 21

DIFFERENTIAL CORRECTIONS

TOE 1.4262 TRA 1.2305 TC-13.9464 BAU 1.7196

ROE .2392 flMA .1639 RE3 -.3581FAU .42663

FOE 2.7357 FRA 4.9649 FC-40.0594 ESIP 32651

60( 1.4461 8RA 1.2413 BC313.9509 FSP 8002

DISTANCE 742.537

32.943 GAL -.98 AZL 87.82 MCA

23.027 6AP -8.66 AZP 91.58 TAL

94.24 ZAP 59.58 ETS 177.30 ZA(

EARTH TO MARS

223.26 SMA 186.55 ECC .20674 INC 2.1754 vl 3D.159

354.34 TAp 217.60 RCA 147.81 APO 225.49 V2 25.679

88.34 ET( 178.87 ZAC 80.79 ETC 257.95 CLP 59.52

DLA 32.31 RAL 166.47 RAD 6567.3 VEL 11.426 PTH 1.98 VHP 3.317 OPA 5.35 RAP 183.21 ECC 1.1517

L-I TIME lHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

3771.10 -26.50 153.27 24.46 70.79 11 16 55 3171.1 -28.87 145.06

2965.00 -26.49 93.51 24.48 70.77 15 17 18 2365.0 -28.86 85.3D

3771.10 -26.5D 153.27 24.48 70.79 11 16 55 3171.1 -28.67 145.06

2965.00 -26.49 93.51 24.46 70.77 15 17 16 2365.0 -28.86 65.30

2628.68 -32.78 69.52 26.36 79.70 17 0 35 2026.7 -33.85 60.45

3155.41 -20.53 105.31 21.64 62.05 14 16 56 2555.4 -24.10 97.99

MIO-COURSE EXECUTION ACCURACY ORBIT DETEI_41NATION ACCURACY

SGT 9301.7 STAr 620.1 SG3 2352.4 ST 2626.0 SR 464.6 $8 1771.6

RRT .7025 RRF .6899 RTF .9886 CRT .9954 CflS -.9597 C$T -.9623

SG8 9322.4 R23 -.0067 R13 .9886 LSA 3341.6 MSA 416.5 8SA 31.1

SGI 9311.9 862 440.6 THA 2.69 EL1 2663.6 (L2 43.9 ALF 9.30

LAUNCH DATE NOV 22 1964 PLIGHT TIN( 338.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC (ClilC DISTANCE 746.753 EARTH TO MARS

RL 147.73 LAL -.00 LOt. 59.73 VL 32.947 GAL -1.06 AZL 87.84 HCA 224.45 S44A 186.61ECC .20911 INC 2.1609 vl 30.159

RP 213.46 LAP -1.51 LOP 284.16 VP 23.070 GAP -8.62 AZP 91.54 TAL 353.88 TAP 218.33 RCA 147.59 AlSO 225.63 V2 25.714

RC 295.805 r.L 24.12 TIP -3.24 ZAL 95.11 ZAP 58.23 (TS 177.27 ZA( 66.74 ET( 178.82 ZAC 80.87 (TC 257.97 CLP 58.19

PLAN(TOCENTN|C CONIC

C3 9.239 VHL 3.040 OLA 31.77 RAL 16?.30 RAD 6567.3 VEL 11.429 PTH 1.98 VMP 3.367 OPA 5.51 RAP 163.12 ECC 1.1521

LNCH AZIATH LNCH TIN( L-I TIN( INJ LAT INJ I.CNG INJ RT ASC INJ AZMTH INJ TIN( 1=0 CST TIM INJ 2 LAT INJ 2 LONG

74.97 10 27 38 3?45.76 -26.03 131,16 25.18 71.15 11 30 4 3145.8 -26.36 142.98

105.03 14 22 58 2991.14 -26.04 95.33 25.17 71.14 15 12 49 2391.1 -28.37 87.14

74.97 10 27 36 3745.76 -26.03 151.18 25.18 71.15 11 50 4 3145.8 -28.38 142.98

103.03 14 22 58 2991.14 -26.04 95.33 25.17 71.14 15 12 49 2391.1 -28.37 87.14

110.00 16 31 40 2592.09 -33,19 66.75 27.19 81.30 17 14 52 1992.1 -34.03 57.61

110.00 13 18 6 3192.82 *19.32 107.54 21.96 61.24 14 11 t9 2592.8 -23.01 100.34

DIFFERENTIAL C.4_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNIMATION ACCURACY

TOE 1.4024 TRA 1.3218 TC-14.3103 BAU 1.7680 SGT 9552.8 $GR 607.3 SG3 2280.6 ST 2798.0 3R 461.6 SS 1673.9

flOE .2380 flRA .1636 RE3 -.$120 FAU .41349 RflT .6721RRF .6575 RTF .9890 CRT .9933 CRS -.9247 CST -.9576

FOE 2.4772 FRA 4.9440 FC-38.7456 B9P 33373 6GB 9572.1 RZ3 -.0118 R13 .9889 LSA 3265.4 MSA 424.2 SSA 31.7

80E 1.4224 BRA 1.3519 BC314.3137 FSP 7698 SGI 9561.6 562 449.3 THA 2.45 EL1 2835.4 EL2 52.7 ALF 9.31
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 19643

LAUNCH DATE NOV 22 1964 FLIGHT TIME 340.00 ARRIVAL DATE OCT 28 1965

HELIOCENTRIC CONIC DISTANCE 750.975 EARTH TO MARS

RL 147.73 LAL -.00 LOt. 59.73 VL 32.950 GAL -1.14 AZL 87.85 HCA 225.64 SMA 186.67 ECC .20950 INC 2.1470 vl 30.159

RP 213.16 LAp -1.53 LOP 285.35 VP 23.114 GAP -8.96 AZP gI.SO TAL 353.40 TAp 219.04 RCA 147.56 APO 225.78 V2 25.748

RC 296.904 GL 23.92 GP -3.13 ZAL 96.02 ZAP 56.9_ ETS 177.24 ZAE 85.17 ETE 178.77 ZAC 80.96 ETC 257.99 CLP 56.90

PLANETOCENTRIC CONIC

C3 9.265 VHL 3.044 OLA 31.20 RAL 168.16 RAD 6567.3 VEL 11.430 PTH 1.98 VHp 3.417 DpA 5.65 RAp 163.07 ECC 1.1525

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.31 10 40 23 3716.98 -25.60 148.85 25.90 71.52 11 42 20 3117.0 -27.88 140.66

103.69 14 17 2 3021.00 -25.59 97.42 25.90 71.50 15 7 23 2421.0 -27.87 89.25

76.31 10 40 23 3716.98 -25.60 148.65 25.90 71.52 11 42 20 3117.0 -27.88 140.66

103.69 14 17 2 3021.00 -25.59 97.42 25.90 71.50 15 7 23 2421.0 -27.87 89.25

110.00 16 45 36 2558.58 -33.50 64.18 27.98 82.79 17 28 14 1958.6 -54.14 55.00

110.00 13 11 0 3227.41 -18.18 109.56 22.35 60.54 14 4 47 2627.4 -21.96 102.47

O[FFERENTiAL C_RRECT|ONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATioN ACCURACY

TOE 1.3762 'iRA 1.4202 TC-14.6489 6AU 1.8148 SGT 9798.2 SGR 596.6 SG3 2209.3 ST 2767.9 SR 459.4 89 1583.4

ROE .2372 RRA .1836 RC3 -.2694 FAU .40020 RRT .6406 RRF .6241RTF .9692 CRT .9903 CRS -.9063 CST -.9519

FOE 2.2339 FRA 4.9337 FC-37.3959 8SP 34112 S¢,8 9816.4 R23 -.0143 R13 .9892 LSA 3192.2 MSA 433.8 SSA 32.1

DOE 1.3964 DRA 1.4296 8C314.6514 FSP 7415 961 9805.7 SG2 457.8 THA 2.24 EL1 2805.0 EL2 63.0 ALF 9.34

LAUNCH DATE NOV 22 1964 FLIGHT TIME 342.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC CCNIC

RL 147.73 LAL -.00 LOt. 59.73 VL 32.954 GAL

RP 212.87 LAp -1.58 LOP 286.55 Vp 23.157 GAP

DISTANCE 7§5:203 EARTH TO MARS

-1.23 AZL 87.87 HCA 226.84 SMA 186.74 ECC .20992 INC 2.1336 Vl 30.159

-9.09 AZP 91.46 TAt. 352.91 TAP 219.75 RCA 147.54 APO 225.94 V2 25.782

RC 297.989 GL 23.72 GP

PLANETOCENTRICCOe41C

C3 9.298 VHL 3.049 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

77.62 10 54 40 $683.61 -25.13

102.18 14 9 45 3055.75 -25.12

77.82 10 $4 40 3683.61 -25.13

102.18 14 9 45 3055.75 -25.12

110.00 16 58 51 2527.29 -33.75

110.00 13 4 44 3260.07 -17.07

O1FFERENTIAL CORRECTIONS

TOE 1.3478 TRA 1.5240 1C-14.9552 BAU 1.8591

ROE .2370 RflA .1837 RC3 -.2279 FAU .39658

FOE 2.0114 FRA 4.9232 FC-$5.9963 B$1P 34894

BDE 1.3685 BRA 1.5328 9C314.9570 FSP 7161

-3.03 ZAL 96.96 ZAp 55.70 ETS 177.21 ZAE 83.63 ETE 178.73 ZAC 81.05 ETC 258.00 CLp 55.64

30.63 RAt. 169.04 RAD 6567.3 VEL 11.432 PTH 1.98 VHP 3.470 DPA 5.77 RAP 163.06 ECC 1.1530

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TiM INJ 2 LAT ZNJ 2 LONG

146.15 26.66 71.89 11 56 3 3083.6 -27.37 138.00

99.66 26.66 71.87 15 0 41 2455.7 -27.36 91.71

146.15 26.66 71.69 11 56 3 3083.6 -27.37 138.00

99.86 26.66 71.87 15 0 41 2455.7 -27.36 91.71

61.77 28.76 84.19 17 40 59 1927.3 -34.18 52.56

111.45 22.81 59.93 13 59 4 2660.1 -20.94 104.46

MID-COURSE EXECUTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

SG710033.4 SGIR 587.7 SG3 2137.0 ST 2736.1 SR 438.1 SS 1502.6

RRT .6080 RRF .5901 RTF .9895 CRT .9862 CRS -.8849 CST -.9460

SG610050.6 R23 -.0162 R13 .9895 LSA 3123.5 MSA 442.7 SSA 32.5

S6110039.6 SGZ 466.3 THA 2.04 EL1 2773.1 EL2 74.7 ALF 9.38

LAUNCH DATE NOV 22 1964 FLIGHT TIME 344.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC CONIC D;STANCE 759.436

RL 147.75 LAL -.00 LOt,. 59.73 VL 32.958 GAL -1.32 AZL 87.88 HCA

RP 212.57 LAp -1.58 LOP 287.75 VP 23.199 GAP -9.23 AZP 91.42 TAL

RC 299.061 GL 23.52 GP -2.93 ZAL 97.92 ZAP 54.48 ETS 177.19 ZAE

PLANE 7OCENTRIC CONIC

C3 9.336 VHL 3.056 OLA 30.04 RAL 169,93 RAO 6567.3 VEL 11,434 PTH 1.98 VHp

LNCH AZMTN LNCH TiME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TiME

79.54 11 11 3 3643.70 -24.64 142.99 27.45 72.26 12 11 47

100.46 14 0 31 3097.33 -24.63 102.79 27.45 72.25 14 52 8

79.54 11 11 3 3643.70 -24.64 142.99 27.45 72.26 12 11 47

100.46 14 0 31 3097.33 -24.63 102.79 27.45 72.25 14 52 8

110.00 17 11 37 249?.69 -33.93 59.48 29.54 85.54 17 53 14

110.00 12 59 8 3291.34 -16.00 113.24 23.32 59.38 13 53 59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.3145 TRA 1.6318 TC-15.2422 BAU 1.9029 9GT10263.6 SGR 580.3 SG3 2065.4

ROE .2371RRA .1638 RC3 -.1882 FAU .37311 RRT .5744 RRF .5551RTF .9897

FOE 1.7924 FRA 4.9127 FC-$4.5927 BSP 35620 SG610279.9 R23 -.0178 RI3 .9897

DOE 1.3357 9RA 1.6400 BCS15.2434 FSP 6895 S6110269.0 SG2 474.8 THA 1.86

EARTH TO MARS

226.04 SMk 186.81 ECC .21037 iNC 2.1206 vl 50.159

352.40 TAp 220.44 RCA 147.51 APO 226.11 V2 25.815

82.13 ETE 178.70 ZAC 81.14 ETC 258.00 CLP 54.42

3.524 OpA 5.87 RAp 163.08 ECC 1.1537

PO CST TiM INJ 2 LAT INJ 2 LONG

3043.7 -26.83 134.87

2497.3 -26.83 94.67

3043.7 -26.83 134.87

2497.3 -26.83 94.67

1897.7 -34.17 50.24

2691.3 -19.94 106.34

ORBIT DETERMiNATioN ACCURACY

ST 2697.7 SR 457.1 SS 1424.4

CRT .9808 CR8 -.8585 CST -.9386

LSA 3050.9 MSA 453.8 SSA 32.8

ELI 2734.7 EL2 87.9 ALF 9.45

LAUNCH DATE NOV 22 1964 PLIGHT TIME 346.00 ARRIVAL DATE NOV 3 1965

HELIOCENTRIC CCNIC DISTANCE 763.674 EARTH TO MARS

RL 147.75 LAL -.00 LOL 59.73 VL 32.962 GAL -1.41 AZL 87.89 HCA 229.24 SMA 186.88 ECC .21085 iNC 2.1082 vl 30.159

RP 212.29 LAp -1.60 LOP 288.95 VP 23.241 GAP -9.36 AZP 91.38 TAt. 351.88 TAp 221.12 RCA 147.48 APO 226.28 V2 25.847

RC 300.120 GL 23.31 GP -2.84 ZAL 98.91 ZAp 53.29 ETS 177.16 ZAE 80.67 ETE 178.67 ZAC 81.24 ETC 258.00 CLP 53.24

PLAN(TO(ENTRIC CON|C

C3 9.385 VHL 3.064 DLA 29.45 RAL 170.85 RAD 6567.3 VEL 11.436 PTH 1.98 VHP 3.580 DpA 5.95 RAp 163.15 ECC 1.1545

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAX INJ LONG iNJ RT ASC INJ AZMTH INJ TIME PC) CST TiM iNJ 2 LAT INJ 2 LONG

81.63 11 30 47 3593.31 -24.14 139.08 28.27 72.64 12 30 40 2993.3 -26.29 130.96

98.37 13 48 6 3149.72 -24.13 106.50 28.27 72.62 14 40 35 2549.7 -26.28 96.40

100.00 14 44 36 2967.75 -27.07 93.91 29.16 76.81 15 34 23 2367.7 -28.62 85.45

100.00 13 16 38 3250.51 -21.26 112.88 27.17 68.48 14 10 48 2650.5 -24.00 105.15

119.00 17 23 59 2469.41 -34.05 57.26 30.32 86.83 18 5 9 1869.4 -34.12 48.04

110.00 12 54 4 3321.61 -14.94 114.95 23.88 58.89 13 49 25 2721.6 -18.95 108.13

01FFEflENTIAL C(]_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMiNATiON ACCURACY

TOE 1.2790 TRA 1.7465 TC-15.4957 BAU 1.9444 SGT10484.8 8GR 574.6 SG3 1994.0 ST 2658.8 SR 456.9 S6 1355.1

ROE .2377 RRA .1641 RC3 -.1498 FAU .35951 RRT .5405 RRF .5202 RTF .9999 CRT .9738 CRS -.8279 C$T -.9306

FOE 1.5698 FRA 4.9055 FC-33.1616 DiP 36380 86610500.5 R23 -.0190 R13 .9899 LSA 2982.7 MSA 465.2 SSA 33.0

BOE 1.$009 BRA 1.7542 BC315.4964 FSP 6651 961t0489.4 SG2 483.2 THA 1.70 EL1 2695.8 ELi 102.4 ALF 9.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUN£H DATE NOV Z| |}64

HELIOCENTRIC CONIC

RL 147.73 LAL -.DO

RP EIE.OI LAP -I.S2

RC 301.1G7 GL 23.10

PLANETOCENTRIC CONIC

CS 0.441 VHL 5.0T5

LNCH AZNTH LNCH TIH(

84.41 11 57 10

95.54 IS 29 9

100.00 15 11 59

100.00 12 57 1

110.00 17 56 5

110.00 12 49 El

FLIGHT TIM( 348.00 ARRIVAL OAT[ NOV 5 1965

DISTANCE 767.917 EARTH TO MARS

LOL 59.73 YL 32.94T GAL -1.51 AZL 87.90 HCA 230.44 SHA 186.95 ECC .21155 INC 2.095| vl 30,155

LOP 2SD.15 VP ES.E83 GAP -9.49 AZP 91.34 TAL 352.35 TAp 222.79 RCA 147.44 APO ZES.44 V2 25.879

GP -2.75 ZAL 99.92 tAP 52.14 ETS 177.14 ZAE 79.24 (TE |78.64 ZAC 81.34 (TC tSS.OO CLP 5E.09

DLA ES.81 RAL 171.78 RAD |567.3 VEL 11.438 ffTH 1.98 VHP 3.63T DPA 6.01 RAP 163.E2 ECC 1.1554

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ A_q4TH INJ TIN[ PO CST TIN INJ E LAT INJ E LONG

35E1.55 -85.62 133.81 29.1E 73.01 12 55 51 29E1.6 -E5.?S 125.53

58E$.79 -t$.Gl 111.79 29.12 73.00 14 22 53 2623.8 -25.72 105.71

EIO3,SO -28,1E 88,82 30,35 79,41 14 O 15 2E93,3 -29,29 80,02

5SET,IS -19,27 117,71 27,41 66,70 13 52 28 2727,3 -22,26 110,18

E44E,II -34,14 55,15 31,12 88,09 18 14 46 1642,2 -34,02 45.92

3351.13 -13.89 114.SO 24.50 58.45 13 45 17 2751.1 -17.97 109.85

DIFFERENTIAL C_RRECTIONS MiO-COURSI[ EXI[CUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.RSDO TNA 1.0649 TC-15.7273 BAU 1.985E 94710700.5 $SIt 570.0 lk_3 1923.1 ST 2615.2 SR 457.0 SS 1269.8

ROE .EGGS RRA .I443 RC3 -.113t FAU .34808 RRT .SOD1 RRF .4848 RTF .8800 CRT .9648 CRS -.7915 CST -.9E15

FOE 1.3937 FRA 4.$919 FC-SI.TSS5 Blip 37130 SGI|IOTI$.T RE3 -.02DO RI3 .DROO LSA 291E.5 NSA 477.7 SSA 33.2

SO( 1,E418 BRA 1,87E1 BC315,7277 FmP $418 $4110704,4 842 491,4 ?HA 1,55 ELI 2652,2 EL2 118,4 ALF 9,59

LAUNCH DATE NOV E2 1944 FLIGHT TIME 350.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 211.73 LAP -1.G$

RC 502.203 GL E2.88

PLAN[TO¢[NTRIC CCNIC

CS 9.5mS VHL 3.0D$

LNCH AZNTH LNCH TIN( L-I TIM( INJ LAT

90.00 15 11 54 $_93,05 -E4,SR

00.00 12 22 O 5454.97 -21.52

100,00 15 53 15 2237,43 -ES.T5

100.00 12 43 22 3585.23 -IT.iS

110.00 17 47 53 2415.91 -34,18

110.00 12 45 II 3520,10 -12.85

DIFFERENTIAL C._RRECTIONS

TOE 1.I954 TRA 1.9885 TC-15.9361 BAU 2.0253

RIDE .ISlT RRA .1645 RCS -.OTIS FAU .33318

FDE I.EOsD FRA 4.$764 FC-50.3432 Blip S7860

DOE 1.210E BflA 1.9955 BC315.9363 FDP 6191

DISTANCE 772.165 EARTH TO MARS

LOL 59.73 VL 5E.RT1 GAL -1.81 AZL 87.92 HCA 231.85 SHA 187.05 ECC .21188 INC 2.0844 vl 30.159

2R1.56 V1P 23.324 GAP -9.82 AZP 91.Zl TAL 350.80 TAp E22.45 RCA 147.40 APO EES.S5 VE 25.911

GP -2.66 ZAL 100.86 ZAP 51,03 ETS 177.12 Z/dE 77.84 ST[ 178.62 ZAC DI.44 [TC 257.99 CLP 50.98

OLA 28.17 RAL 172.75 RAO S547.3 VI[L 11.441 PTH 1.98 VHp S.695 DPA 6.05 RAP 163.34 ECC 1.1564

INJ _ INJ RT ASC INJ AZHTH INJ TIN( PO CST TIN INJ E LAT INJ 2 LONG

117.19 30.48 75.65 14 8 47 2693.1 -ES.4t 108.95

128.00 29.43 71.13 15 19 35 2855.0 -E5.89 120.13

84.59 31.40 81.44 16 tO 30 ITS?.4 -n.S5 Y5.90

121.30 17.82 65.48 13 39 47 E785.6 -tO.St 113.95

53.11 31.92 89.30 18 28 9 1815.9 -35.90 43.87

118.20 13.13 38.05 13 41 31 ET8O.1 -16.99 111.5E

MID-COURSE (XI[CuTICN ACCURACY ORBIT DETERMINATION ACCURACY

94T10912.1 9GR 5_.8 943 1654.7 ST 2568.7 Sit 457.5 SS 1ESO.S

RRT .4721 RRF ,4497 RTF .ODD2 CRT .9535 CRS -.7480 CST -.9112

SGBIOtR8.8 R25 -.0213 R!3 .9902 LSA 2843.1NSA 491.5 SSA S$.3

94110915.4 942 499.3 THA 1.41 EL1 2606.5 EL2 135.9 ALF 9.66

LAUNCH DATE NOV EE 1954 FLIGHT TINS }52.00 ARRIVAL DATE NOV S 1S65

NELIOCEHTRIC CONIC

RL 14T,TS LAL -,00

RP t11.47 LAP -I.|5

RC SOS.RIG GL 2t.SS

PLAN[TOCENTRIC CONIC

CS S.SlO VNL 3,095

LNCH AZNTH LNCH TIME

RO.O0 13 49 34

NO.DO 11 52 I

100,00 15 51 45

IOO.OO IE 82 31

110.D0 1T 59 30

110.00 1E 41 15

DIFFERENTIAL C._RRECTIONS

TOE 1.1474 TRA 2.11S9 TC-IS.11S? BAU 2.0642

ROE .E41S RRA .1847 RCS -.D455 FAU .32031

FOE 1,0286 FNA 4,8606 FC-25,9458 BgIP 38554

DOE 1.1725 BRA 2.1253 RCSI6.11S8 FS4P 5960

DISTANCE 774.419 EARTH TO MARS

LOL 59.73 VL 32.975 GAL -1.71 AZL 9Y.93 HCA 232.96 SHA 197.11 ECC .21244 INC 2.0731 vl 30.159

LOP 292.57 VP 23,344 GAP -9.T$ AZP 91.25 TAt. 350.25 TAp 223,09 RCA 147.56 APO 226.85 VE R5.941

GP -2.59 ZAL 102.03 tAP 49.94 ETS 177.10 ZAE 76.47 ETE 178.60 ZAC 91.55 ETC 257.98 CLP 49.89

DLA 27.52 RAL 173.70 RAO G587.3 V[L 11.444 PTH 1.99 VHP 3.755 DPA 6.06 RAP IS5.49 ECC 1.1577

L-I TIN( INJ LAT INJ L_IG INJ RT AI_ |NJ AZI4TH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

3184.05 -26.30 109.62 31.90 79.11 14 42 38 2584.0 -27.54 101.17

3547.OI -18.88 135.16 29.57 68.50 12 51 28 ZDS7.O -21.64 127.57

2?DO,IT -29,18 81,14 32,41 83,20 IG $8 15 2190,2 -29,8I ?2.40

343G.12 -|6.21 124.34 28.35 64.53 13 29 47 2856.1 -19.50 117.00

2390,38 -$4,1D 51,11 32,73 90,48 18 39 21 1790,4 -33,74 41,90

3408,$8 -11,82 119,77 25,89 57,69 13 $8 4 2808,7 -16,00 113,16

MID-COURSE EXI[CUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

94T11118.3 SCAt 554.4 943 1786.7 ST 2521.S SR 458.4 SS 1177.9

_RT .4380 RRF .4149 RTF .9903 CRT .9593 CRS -.TO00 CST -.9001

B4811130.8 R23 -.0220 R15 .9903 LSA 2774.7 NSA 5OS.O SSA 35.4

94111119,1SG2 507,2 ?HA 1,28 ELI 2558,2 EL2 155,1ALF 9.?S

LAUNCH DATE NOV 22 191;4 FLIGHT TIME 354.00 ARRIVAL DATE NOV 11 1945

HELIOCENTRIC C._NIC

RL 14?.75 LAL -.00

RP 21|.20 LAP -I.ST

NC S04,242 GL 22,43

PLAN[TOCENTRIC CONIC

CS I.it3 VEiL 3,109

LNCH AZMTH LNCH TIN(

90.00 14 14 21

90.00 11 $5 3

100,00 lS 8 41

100.00 12 25 24

110.00 19 10 58

110.00 12 37 35

DIFFERENTIAL CDRRECT|QNS

TOE 1.1055 TRA 2.2594 TC-15.2398 BAU 2.0980

HIDE ,2454 RRA .GiSt RC$ -.0t27 FAU ,30873

FDE .D743 FRA 4,851'9 FC-I?, 4TD| B84P 39442

DOE 1.1300 BRA 2.2t_i4 RC519.2598 FS4P 5780

DISTANCE 780.674

LOL 59.75 VL 32.980 GAL -!.81 AZL 87.94 HCA

t.DP 293.79 rIP 23.404 GAP -9.87 AZP 91.21 TAL

GP -2.50 ZAL 103.12 tAp dl8.89 ETS 177.08 ZN[

EARTH TO MARS

234.07 SHA 187.19 ECC .21502 INC 2.0621 VI $0,159

349.$5 TAP 223.75 RCA 147.3| APO 22?.06 V2 25.971

75.13 ETE 178.59 ZAC 81.66 ETC 257.96 CLP 48.84

DLA 25,88 RAL 174,68 RAID $587,3 VI[L 11,448 PTH 1,99 VHP 3,817 DPA 6,08 RAP 183,$7 ECC 1.1590

L-I TIN( INJ LAY INJ t..OiG INJ RT ARC INJ AZM'TH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

5114.$9 -27.08 104.85 33.05 81.38 15 6 18 2516.7 -27.90 96.30

3637.78 -IT.OG 139.55 30.00 67.05 12 35 40 5037.8 -20.02 132.15

2748,1.1 -29,48 78,05 33,38 84,80 16 54 29 2148,1 -29,89 SD,E?

3491,90 -14,84 127,04 28.95 GS,?8 13 21 25 2D81,S -18,28 110,90

2585.49 -34.15 49.17 33.55 91.63 18 50 23 1785.5 -38.$5 $9.98

3439,98 -10,79 121.31 28.80 57.37 13 34 53 2837.0 -15.01 114.75

RIO-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACy

94711307,1 SGIt 583.9 SG3 I717.6 ST 24D7.5 SiR 440.1 SS 1139.4

RRT o4054 _ .3D23 RTF .9903 CRT .D224 CRS -.8497 CST -.890?

S4811121,1 R23 -,0220 R13 ,9903 LSA 2725,1 MSA 515,8 SSA SS.S

94111309,4 SC_ 515.I THA 1.1G ELI 2523.6 EL2 175.2 ALF 9.73
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAYE NOV 22 1964

HELIOCENTRIC C(_AIC

RL 147.73 LAL -.D0

RP 210.95 LAP -1.69

RC 305.247 ;L 22.20

PLANETOCENTRIC CONIC

C3 9.T57 VHL 3.124

LNCH AZMYH LNCH TIM(

90.DD 14 35 1

90.00 11 22 16

100.00 16 24 30

100.00 12 15 28

110.00 18 22 15

110.00 12 34 13

LOt.

LOP 2g5.01 VP 23.443 GAP -10.00 AZP 91.17 TAL 349.06 TAp 224.35 RCA 147.26 APO 227.28 V2 26.001

GP -2.43 ZAL 104.22 ZAP 47.87 [TS 177.06 zA( 73.82 ETE 178.57 ZAC 81.77 ETC 257.93 CLP 47.82

DLA 28.18 RAL 175.67 RA0 6567.4 VEL 11.452 PTH 1.99 VHp 3.860 0PA 6.08 RAp 163.88 FCC 1.1606

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TlM INJ 2 LAT INJ Z LONG

3062.62 -27.57 100.96 34.13 83.27 15 26 4 2462.6 -28.22 92.31_

3695.61q -15.48 145.06 30.57 65.99 12 23 52 3095.7 -18.60 135.78

2709.66 -29.68 75.21 34.35 66.29 17 9 40 2109.7 -29.88 66.41

3523.87 -13.57 129.52 29.62 63.11 13 14 12 2923.9 -17.07 122.47

2341.23 -34.09 47.26 34.39 92.75 19 1 17 1741.2 -33.33 38.12

3465.06 -9.75 122.82 27.38 57.07 13 31 58 2665.1 -14.02 116.32

FLIGHT T%R( 356.00 ARRIVAL DATE NOV 13 1965

DISTANCE 764.936 EARTH TO MARS

59.73 VL 32.965 GAL -1.92 AZL 87.g5 HCA 235.29 SMA 187.27 ECC .21365 [HC 2.0514 vl 30.159

DIFFERENTIAL C_RRECTIONS HIO-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0390 IRA 2.3882 TC-16.4033 BAU 2.1398 96711509.8 SGR 562.4 $63 1654.9 ST 2423.1 SIR 461.2 SS 1090.3

ROE .2453 RRA .1650 RC3 .0158 FAU .29356 RRT .3712RRF .3462 RTF .9905 CRT .8999 CRS -.5609 C$T -.8756

FOE .6941 FRA 4.6149 FC-26.2240 BSP 39932 S6811523.5 R23 -.0238 R13 .9904 LSA 2642.3 MSA 538.6 SSA 33.2

002 1.0878 BRA 2.3939 BC318.4033 FSP 5528 S6111511.7 SG2 522.| THA 1.04 EL1 2458.8 EL2 196.3 ALF 9.78

LAUNCH DATE NOV 22 1964

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 210.70 LAP -1.70

RC 306.243 T,L 21.98

PLAN(TOCENIRIC CONIC

C3 9.862 VHL 3.140

LMCH AZMTH LNCH TIME

gO.DO 14 53 30

90.O0 11 11 48

100.00 18 39 32

100.00 12 8 27

110.00 18 33 26

110.00 12 31 2

FLIGHT TIM( 358.00 ARRIVAL DATE NOV 15 1965

DISTANCE 789.202 EARTH TO HARS

LOt. 59.73 VL 52.990 GAL -2.03 AZL 87.96 HCA 236.51 SkiA 187.36 ECC .21430 INC 2.0410 vl 30.159

LOP 296.23 VP 23.482 GAP -10.12 AZP 81.13 TAL 546.45 TAp 224.96 RCA 147.21 APO 227.51 VZ 26.029

GP -2.36 ZAL 105.36 ZAP 46.87 (T9 177.05 ZAE 72.54 ETE 178.56 ZAC 81.88 ETC 257.91 CLP 46.83

OLA 25.49 RAL 176.67 RAD 9567.4 VEL 11.456 PTH 1.99 VHP 3.944 DpA 6.05

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZIITH |NJ TIM( PO CST TIM

3015.69 -27.90 97.57 35.17 84.94 15 43 45 2415.7

3746.62 -14.04 146.14 31.22 65.16 12 14 15 3146.8

2673.82 -29.81 72.56 35.31 87.68 17 24 6 2073.6

3563.93 -12.32 131.64 30.35 82.55 13 7 50 2963.9

2317.48 -33.99 45.43 35.24 93.84 19 12 3 1717.5

3493.03 -8.71 124.32 28.20 56.81 13 29 15 2893.0

DIFFERENTIAL C_RRECTIONS MIO-COURSI[ EXECUTION ACCURACy

TOE .9782 IRA 2.5312 TC-16.5071 BAU 2.1764 SGT11698.2 _ 582.5 963 1591.0

ROE .2478 RRA .1650 RC3 .0439 FAU .28359 RRT .3385 RRF .3128 RTF .9905

FOE .5377 FRA 4.7880 FC-24.8948 BSP 40575 S24t11711.7 R23 -.0246 R13 .9905

ODE 1.0091 6flA 2.5365 BC316.5071 FSP 5318 S6111699.7 362 529.2 THA .93

RAp 164.12 ECC 1.1623

1NJ 2 LAT INJ 2 LONG

-28.31 88.93

-17.26 138.96

-29.81 63.75

-15.91 124.88

-33.09 36.31

-13.02 117.87

ORBIT DETERMINATION ACCURACY

ST 2374.3 9R 463.1 99 1056.5

CRT .6733 CRS -.5111 CST -.6630

LSA 2580.2 MSA 556.5 SSA 33.0

EL1 2408.8 EL2 222.3 ALF 9.75

LAUNCH GATE NOV 22 1964 FLIGHT TINE 360.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC DISTANCE 793.471 EARTH TO MARS

RL 147.73 LAL -.OO LOt. 59.73 YL 32.995 GAL -2.14 AZL 87.97 HCA 237.75 SMA 187.44 ECC .21498 INC 2.0308 vl 30.159

RP 210.48 LAp -1.72 LOP 297.45 VP 23.520 GAP -10.24 AZP 91.08 TAL 347.63 TAp 225.56 RC4 147.15 APO 227.74 V2 26.057

RC 30?.229 GL 21.71GP -2.26 ZAL 106.51 ZAP 45.91 (TS 177.03 ZkE 71.29 ETE 178.58 ZAC 62.00 ETC 257.88 CLP 45.86

PLANEYOCENTRIC CONIC

C3 9.978 VHL 3.159 DLA 24.78 HAL 177,66 RAG 6567.4 VEL 11.462 pTH 1.99 VHP 4.010 OPA 6.01 RAp 164.38 ECC 1.1642

LMCH AZMTM LNCH TIME L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST T1H 1NJ 2 LAT INJ 2 LONG

90.00 15 10 33 2973.42 -28.11 94.50 36.19 66.47 16 0 6 2373.4 -28.31 85.84

90.00 11 2 49 3793.76 -12.68 146.92 31.94 64.47 12 6 3 3193.8 -16.02 141.83

100.00 16 53 57 2840.05 -29.66 70.05 56.27 89.00 17 37 57 2040.1 -29.79 61.25

100.00 12 2 7 3602.36 -11.11 134.04 31.13 62.07 13 2 9 3002.4 -14.76 127.16

110.00 16 44 29 2294.23 -33.67 43.62 36.11 94.90 19 22 43 1694.2 -32.62 34.54

110.00 12 28 4 3520.95 -7.67 125.81 29.08 56.59 13 26 45 2920.9 -12.01 119.41

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .9140 TRA 2.6795 TC-18.5863 BAU 2.2128 SGT11883.0 SGR 563.4 SG3 1529.2

flOE .2507 RRA .1650 RC3 .0702 FAU .27205 RRT .3067 RRF .2803 RTF .9905

FOE .3912 FRA 4.7591 FC-23.6036 8SP 41208 9G611898.3 R23 -.0254 R13 .9905

BOE .9477 8R4 2.6846 6C316.5884 FSP 5114 S6111884.2 SG2 536.1 THA .83

LAUNCH DATE NOV 22 1964 FLIGHT T|H( 362.00

HELIOCENTRIC CONIC 01STANCE 797.743

RL 147.73 LAL -.00 LOt. 59.73 VL 33.000 GAL -2.26 AZL 87.98 HCA 238.96 SHA 187.53 ECC .21570

RP 210.22 LAp -1.73 LOP 298.67 VP 23.557 GAP -10.36 AZP 91.04 TAt. 347.19 TAp 226.15 RCA 147.08

RC 306.206 GL 21.48 GP -2.22 ZAL 107.68 ZAP 44.97 (16 177.01 ZAE 70.06 ETE 178.55 ZAC 82.12

PLAN_TOCENTRIC CONIC

C3 10.107 VHL 3.179 DLA 24.06 RAt. 178.70 RAO 6567.4 VEL 11.467 PTH 1.99 VHp 4.077 DpA 5.96

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT INJ I_G INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIN

gO.DO 15 28 35 2934.49 -28.24 91.66 37.21 87.89 16 15 29 2334.5

90.00 10 54 58 3837.80 -11.38 151.49 3_.72 63.89 11 58 54 3237.8

100.00 17 7 51 2807.95 -29.89 67.88 37.24 90.25 17 51 19 2007.9

100.00 11 56 21 3639.56 -9.91 136.16 31.95 61.85 12 57 0 3039.6

110.00 18 55 25 2271.44 -33.73 41.86 37.00 95.94 19 33 17 1671.4

110.00 12 25 16 3548.84 -6.62 127.29 29.96 56.39 13 24 25 2948.8

DIFFERENTIAL C_RECTION9 HID-COURSC EXECUTION ACCURACY

TO( .8462 IRA 2.8334 TC-16.6338 BAU 2.2476 SG712060.5 SGR 564.7 963 1468.2

ROE .2539 RRA .1649 RC3 .0951 FAU .26067 RRT .2758 RRF .2488 RTF .9905

FDE .2525 FRA 4.7256 FC-22.3283 BSP 41644 5_12073.7 R23 -.0282 R13 .9905

8DE .8835 BRA 2.8382 BC318.6341 FSP 4916 96112061.5 SG2 542.8 THA .74

ORBIT DETERMINATION ACCURACY

ST 2329.4 SR 465.3 9S 1030.0

CRT .8416 CRS -.4367 CST -.8516

LSA 2524.3 MSA 574.6 SSA 32.8

EL1 2362.4 EL2 247.8 ALF 9.65

ARRIVAL DATE NOV 19 1965

EARTH TO MARS

INC 2.0210 vt 30.159

APO 22T.98 V2 26.085

ETC 257.84 CLP 44.93

RAp 184.68 ECC 1.1663

INJ 2 LAT INJ 2 LONG

-28.24 92.99

-14.80 144.48

-29.34 58.88

-13.63 129.34

-32.54 32.83

-10.99 120.93

ORBIT DETERMINATION ACCURACY

ST 2289.4 SR 467.8 SS 1009.8

CRT .8039 CRS -.3584 CST -.8416

LSA 2475.4 MSA 592.7 SSA 32.4

EL1 2320.6 EL2 274.5 ALF 9.46
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 22 1964 FLIGHT TIME 364.00 ARRIVAL DATE NOV 21 1965

HELIOCENTRIC CC_IC

RL 147.73 LAL -.DO

RP 209.99 LAP -1.75

RC 309.174 GL 21.19

PLANETOCENTRIC CONIC

C3 10.246 VHL 3.201

LNCH AZMTH LNCH TIME

90.00 lS 41 51

90.00 10 47 52

100.00 17 21 22

100.00 11 51 3

110.00 19 6 15

110.00 12 22 39

DIFFERENTIAL CORRECTIONS

TOE .7736 TRA 2.9927 TC-16.6605 BAU 2.2827

ROE .2574 RRA .1648 RC3 .1183 FAU .24972

FOE .1206 FRA 4.6917 FC-21.0953 BSP 42444

BOE .8155 BRA 2.9972 BC516.6609 FSP 4724

DISTANCE 802.018 EARTH TO MARS

LOL 59.73 VL 33.005 GAL -2.38 AZL 87.99 HCA 240.19 SMA 187.62 ECC .21645 INC 2.0112 vl 30.159

LOP 299.90 Vp 23.594 GAP -10.48 AZP 91.00 TAL 346.54 TAp 226.73 RCA 147.01APO 228.24 V2 28.1_1

GP -2.15 ZAL 108.87 ZAP 44.06 ETS 176.99 ZAE 68.86 ETE 178.54 ZAC 82.24 ETC 257.80 CLP 44.02

OLA 23.32 RAL 179.73 RAO 6567.4 VEL 11.473 pTH 1.99 VHp 4.145 OpA 5.89 RAp 165.00 ECC 1.1687

L-] TIME INJ LAY INJ LONG |NJ RT ASC INJ AZNTH ZNJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

2898.10 -28.31 89.00 38.23 89.22 16 30 9 2298.1 -28.12 80.34

3879.75 -10.11 153.92 33.56 63.41 11 52 32 3279.8 -13.60 146.98

2577.25 -29.86 65.58 38.22 91.45 18 4 19 1977.2 -29.34 56.61

3875.84 -8.73 138.21 32.83 61.30 12 52 18 3075.8 -12.50 131.44

2249.09 -33.55 40.14 37.90 96.94 19 43 45 1649.1 -32.23 31.16

3576.76 -5.57 128.76 30.89 56.22 15 22 15 2976.8 -9.97 122.44

MI0-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SG712236.2 SGR 566.8 SG3 1409.4 ST 2254.5 SR 470.6 $8 996.2

RRT .2456 RRF .2178 RTF .9905 CRT .7595 CRS -.2772 CST -.8339

SGI812249.3 R23 -.0268 913 .9905 LSA 2433.6 NSA 610.8 SSA 32.0

$Gl12237.0 SG2 549.2 THA .65 EL1 2283.1EL2 302.3 ALF 9.17

LAUNCH DATE NOV 22 1964 FLIGHT TIME 366.00 ARRIVAL DATE NOV 23 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.DO

RP 209.77 LAp -1.76

RC 310.132 GL 20.93

PLANETOCENTRIC CONIC

C3 10.403 VHL 3.225

LNCH AZMTH LNCH TIME

90.00 15 56 31

90.00 10 41 28

100.00 17 34 52

100.00 11 48 9

110.00 19 17 0

110.00 12 20 10

DIFFERENTIAL CCRRECTION$

TOE .6987 TRA 3.1583 TC-16.6544 8AU 2.3164

ROE .2613 RRA .1645 RC3 .1400 FAU .23897

FOE -.0024 FRA 4.6548 FC-19.8860 8_P 43054

BO[ .7459 BRA 3.1526 BC318.8550 FSP 4540

DISTANCE 806.296 EARTH TO MARS

LOL 59.73 VL 33.010 GAL -2.51 AZL 88.00 I'_A 241.42 SMA 187.72 ECC .21724 INC 2.0018 vl 30.159

LOP 301.13 VP 23.630 GAP -10.60 AZP 90.96 TAL 345.87 TAp 227.29 RCA 146.94 APO 228.50 V2 26.137

GP -2.10 ZAL 110.07 ZAP 43.18 ETS 176.98 ZAE 67.68 ETE 178.54 ZAC 82.37 ETC 257.76 CLP 43.14

OLA 22.58 RAL 180.77 RAD 6567.4 VEL 11.480 PTH

L-I TIME INJ LAT

2863.75 -28.31

3920.15 -8.87

2547.76 -29.79

3711.39 -7.57

2227.17 -33.36

3604.73 -4.51

2.00 VHp 4.215 OpA 5.80 RAP 165.34 ECC 1.1712

INJ LONG INJ RT ASC INJ A214TH INJ TIME PO C$T TIN INJ 2 LAY INJ 2 LONG

86.48 39.25 90.48 16 44 15 2263.7 -27.95 77.84

156.24 34.44 63.00 11 46 48 3320.2 -12.42 149.36

63.19 39.20 92.60 18 16 59 1947.8 -29.11 54.45

140.20 33.74 81.00 12 48 0 3111.4 -11.38 133.48

38.46 38.82 97.92 19 54 7 1627.2 -31.91 29.53

130.23 31.86 56.08 13 20 15 3004.7 -8.93 123.94

MID-COURSE ExECuTION ACCURACY OR01T DETERMINATION ACCURACY

$GT12404.9 9GR 568.9 SG3 1351.7 ST 2228.6 89 473.7 SS 988.3

RRT .2165 RRF .1880 RTF .9905 CRT .7087 CRS -.1960 CST -.8293

86812418.0 R23 -.0276 913 .9905 LSA 2402.7 NSA 627.7 SSA 31.6

36112405.5 SG2 555.4 THA .57 EL1 2254.3 EL2 330.4 ALF 8.76

LAUNCH DATE NOV 22 1964 FLIGHT TIME 368.00 ARRIVAL DATE NOV 25 1955

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 209.$5 LAP -1.77

RC 311.080 GL 20.65

PLANETOCENTRIC CONIC

C3 10.573 VHL 3.252

LNCM AZMTH LNCH TIME

90.00 16 10 42

90.00 10 35 36

100.00 17 47 23

100.00 11 41 35

110.00 19 27 39

110.00 12 17 49

DIFFERENTIAL CORRECTIONS

TDE .6189 TRA 3.3289 TC-16.6235 BAU 2.3499

RD[ .2655 RRA .1641RC3 .1602 FAU .22854

FDE -.1177 FRA 4.6157 FC-18.7129 OSP 43646

BOE .6735 BRA 3.5530 BC316.6242 FSP 4359

DISTANCE 810.576 EARTH TO MARS

LOL 59.73 VL 33.016 GAL -2.64 AZL 88.01HCA 242.65 SMA 187.81ECC .21807 INC 1.9926 VI 30.159

LOP 502.37 VP 23.665 GAP -10.72 AZP 90.92 TAL 345.19 TAp 227.84 RCA 146.85 Apo 228.77 V2 26.162

GP -2.03 ZAL 111.30 ZAp 42.32 ET$ 176.96 ZAE 66.53 ETE 178.54 ZAC 82.50 ETC 237.72 CLP 42.28

DLA 21.82 RAL 161.81RAD 6567.4 VEL 11.487 pTH 2.00 VMp 4.286 CpA 5.70 RAp 165.71ECC 1.1740

L-| TIME INJ LAT |NJ LONG INJ RT A$C INJ A Z14TH INJ TIME PO CST TIM |Nd 2 LAT INJ 2 LONG

2831.09 -28.27 84.10 40.28 91.68 16 57 53 2231.1 -27.74 73.47

3959.36 -7.65 158.48 35.37 62.65 11 41 35 3359.4 -11.26 151.63

2519.33 -29.68 61.08 40.20 93.71 18 29 22 1919.3 -28.85 52.38

3746.35 -6.41 142.15 34.69 60.74 12 44 2 3146.4 -10.26 135.48

2205.67 -33.15 56.81 39.75 98.87 ZO 4 24 1605.7 -31.57 27.94

3632.78 -3.44 131.70 32.86 55.97 13 18 22 3032.8 -7.88 125.43

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT12569.2 SGR 571.6 SG3 1295.7 ST 2210.8 SR 477.1 $$ 985.6

RRT .1882 RRF .1592 RTF .9904 CRY .6507 CR8 -.1161CST -.8283

SG812582.2 923 -.0281 913 .9904 LSA 2381.7 MSA 642.8 SSA 31.1

SGl12569.8 962 561.4 THA .49 EL1 2233.1 EL2 358.7 ALF 8.21

LAUNCH DATE NOV 22 1964 FLIGHT TIME 370.00 ARRIVAL DATE NOV 27 1965

HELIOCENTRIC CONIC DISTANCE 814.858 EARTH TO MARS

RL 147.73 LAL -,00 LOL 59.73 VL 33.021GAL -2.77 AZL 88.02 HCA 243.89 SMA 187.91 ECC .21894 INC 1.9835 V1 30.159

RP 209.34 LAp -1.78 LOP 303.61 VP 23.699 GAP -10.84 AZP 90.87 TAL 544.50 TAp 228.38 RCA 146.77 APO 229.05 V2 26.186

RC 312.019 GL 20.37 GP -1.99 ZAL 112.53 ZAP 41.48 ETS 176.94 ZAE 65.40 ETE 178.54 ZAC 82.63 ETC 257.67 CLP 41.44

PLANETOCENTRIC CONIC

C3 10.758 VHL 3.280 OLA 21.05 RAL 182.85 RA0 6567.4 VEL 11.496 PTH 2.00 VHP 4.358 DpA 5.59 RAp 188.10 ECC 1.1771

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TINE PO CST TIN |NJ 2 LAT INJ 2 LONG

90.00 18 24 27 2799.88 -28.19 81.82 41.31 92.82 17 11 7 2199.9 -27.50 73.22

90.00 10 30 11 3997.62 -6.45 160.65 36.34 62.37 11 36 48 3397.6 -10.10 153.87

IO0.O0 17 59 59 2491.86 -29.54 59.05 41.21 94.77 18 41 31 1891.9 -28.57 50.39

100.00 11 37 20 3780.88 -5.25 144.06 35.68 60.53 12 40 21 3180.9 -9.14 137.43

110.00 19 38 12 2184.59 -52.92 35.21 40.71 99.79 20 14 36 1584.6 -31.21 26.40

110.00 12 15 37 3660.91 -2.37 133.17 33.89 55.89 13 16 38 3060.9 -6.83 126.93

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERNTNATION ACCURACY

TOE .3384 TRA 3.5061 TC-16.5666 §AU 2.3829 $G712729.9 8GR 574.6 SG3 1241.5 ST 2204.6 99 480.7 SS 986.9

ROE .2701RRA .1636 RC3 .1788 FAU .21844 RRT .1609 RRF .1313 RTF .9904 CRT .5867 CR$ -.0391CST -.8308

FOE -.2251 FRA 4.5731 FC-17.5781 §SP 44214 SGI812742.9 923 -.0288 913 .9904 LSA 2373.7 NSA 655.6 SSA 30.6

BDE .6005 BRA 3.5099 BC316.5676 FSP 4185 S6112730.3 SG2 567.1 THA .42 ELI 2223.1 EL2 586.0 ALF 7.52
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DAlE NOV 22 1864

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 208.14 LAP -1.79

RC 312.950 GL 20.08

PLANETOCENTRIC CONIC

C3 10.960 VHL 3.311

LNCH AZMTN LNCH TIME

90.00 16 37 51

90.00 10 25 9

100.00 18 12 20

100.00 11 33 21

110.00 19 48 39

110.00 12 13 31

FLIGHT TIME 372.00 ARRIVAL DATE NOV 29 1965

DISTANCE 819.142 EARTH TO MARS

LOL 59.73 VL 33.027 GAL -2.90 AZL 88.03 HCA 245.13 SMA 188.01 ECC .21985 INC 1.9746 vt 30.159

LOP 304.84 VP 23.733 GAP -10.96 AZp 90.83 TAL 343.78 TAp 228.91 RCA 146.67 APO 229.34 v2 26.209

GP -1.94 ZAL 113.78 ZAp 40.67 ETS 176.92 ZAE 64.29 ETE 178.54 ZAC 82.77 ETC 257.62 CLp 40.63

DLA 20.28 RAL 183.90 RAD 6567.4 VEL 11.504 PTH 2.00 VHp 4.432 DpA 5.47 RAp 166.51ECC 1.1804

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2769.95 -28.07 79.63 42.37 93.90 17 24 1 2169.9 -27.23 71.07

4035.15 -5.26 162.76 37.35 62.14 11 32 24 3435.2 -8.95 156.02

2465.28 -29.38 57.09 42.24 95.79 18 53 25 1865.3 -28.27 48.47

3815.05 -4.11 145.95 36.72 60.37 12 36 56 3215.1 -8.02 139.35

2163.93 -32.67 33.65 41.68 100.68 20 24 43 1565.9 -30.85 24.90

3689.16 -1.29 134.65 34.96 55.84 13 15 0 3089.2 -5.76 128.42

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4308 TRA 3.6900 TC-16.4798 BAU 2.4148 SG712884.9 8GR 577.9 SG3 1188.2 ST 2210.8 SR 484.6 SS 992.1

ROE .27§1RRA .1630 RC3 .1960 FAU .20853 RRT .1347 RRF .1044 RTF .9902 CRT .5176 CRS .0347 CST -.8360

FDE -.3260 FRA 4.5300 FC-16.4726 BSP 44803 SG812897.8 R23 -.0295 R13 .9902 LSA 2379.4 MSA 666.4 SSA 30.0

808 .5281BRA 3.6936 BC316.4810 FSP 4018 SGlIZ885.1 8G2 572.6 THA .35 EL1 2225.5 EL2 411.9 ALF 6.70

LAUNCH DATE NOV 22 1964 FLIGHT TIME 374.00 ARRIVAL DATE DEC 1 1965

HELIOCENTRIC CONIC 01 STANCE 823.426 EARTH TO MARS

RL 147.73 LAL -.00 LOL 59.73 VL 38.033 GAL -3.04 AZL 88.03 HCA 246.37 $14A 188.11 ECC .22079 INC 1.9659 V1 30.159

RP 208.94 LAP -1.80 LOP 306.09 VP 23.766 GAp -11.08 AZP 90.79 TAt. 343.06 TAp 229.43 RCA 146.57 APO 229.64 V2 26.232

RC 313.871 GL 19.78 GP -1.89 ZAL 115.04 ZAp 39.88 ETS 176.90 ZAE 63.21ETE 178.54 ZAC 82.90 ETC 257.57 CLP 39.84

PLAN£TOCENTRIC CONIC

C3 11.178 VHL 3.343 OLA 19.49 RAL 184.95 RAD 6567.4 VEL 11.514 PTH 2.01VHp 4.507 DpA 5.33 RAp 166.95 ECC 1.1840

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 50 55 2741.15 -27.92 77.54 43.43 94.94 17 36 36 2141.1 -26.94 69.01

90.00 10 20 27 4072.08 -4.08 164.84 38.40 61.95 11 28 19 3472.1 -7.80 158.13

100.00 18 24 28 2439.51 -29.19 55.20 43.28 96.76 19 5 7 1839.5 -27.94 46.62

100.00 11 29 36 3848.95 -2.98 147.82 37.78 60.24 12 33 45 3249.0 -6.90 141.24

110.00 19 59 1 2143.70 -32.40 32.13 42.68 101.54 20 34 44 1543.7 -30.47 23.45

110.00 12 11 32 3717.52 -.20 136.13 36.06 55.82 13 13 30 3117.5 -4.69 129.91

DIFFERENTIAL CORRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3619 TRA 3.8797 TC-16.3703 BAU 2.4467 8G718036.6 SGR 581.3 SG3 1136.8 ST 2229.2 SR 488.6 SS 999.6

RDE .2804 RRA .1622 RC3 .2116 FAU .19898 RRT .1094 RRF .0785 RTF .9901 CRT .4442 CRS .1036 CST -.8440

FDE -.4190 FRA 4.4836 FC-15.4090 BSP 45376 8G813049.6 R23 -.0302 R13 .9901 LSA 2398.4 MSA 673.8 SSA 29.5

80E .4578 8RA 3.8831 8C316.3717 FSP 3856 S6113036.8 SG2 577.8 THA .28 EL1 2240.1EL2 455.6 ALF 5.78

LAUNCH DATE MOV 22 1964 FLIGHT TIME 376.00 ARRIVAL DATE DEC 5 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 208.76 LAP -1.81

RE 314.704 GL 19.48

PLAMETOCENTRIC CONIC

C3 11.416 VML 3.379

LNCH AZMTN LNCH TIME

90.00 17 3 43

90.00 10 16 3

100.00 18 36 23

100.00 11 26 3

110.00 20 9 17

110.00 12 9 39

DISTANCE 827.712 EARTH TO MARS

LOL 59.73 VL 33.038 GAL -3.18 AZL 88.04 HCA 247,61 SMA 188.21 ECC .22179 INC 1.9573 vl 30.159

LOP 307.33 VP 23.798 GAp -11.20 kip 90.75 TAL 342.32 TAp 229.93 RCA 146.47 APO 229.95 V2 26.254

GF -1.85 ZAL 116.31 ZAp 39.11ETS 176.89 ZAE 62.14 ETE 178.54 ZAC 83.05 ETC 257.51 CLP 39.08

DLA 18.69 RAL 186.00 RAO 6567.4 VEL 11.524 pTH 2.01VHp 4.583 OpA 5.19 RAp 167.41ECC 1.1879

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2713.38 -27.74 75.53 44.51 95.94 17 48 56 2113.4 -26.63 67.04

4108.54 -2.91 166.88 39.49 61.82 11 24 31 3508.5 -6.86 160.20

2414.52 -28.97 53.38 44.34 97.70 19 16 38 1814.5 -27.60 44.84

3882.63 -1.82 149.67 38.89 60.16 12 30 46 3282.6 -5.78 143.12

2123.90 -32.12 30.66 45.69 102.38 20 44 41 1523.9 -30.08 22.04

3746.01 .89 137.61 3T.19 55.83 13 12 3 3146.0 -3.60 131.41

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .2685 TRA 4.0734 TC-16.2387 BAU 2.4783 $G713185.2 SGR 584.9 SG3 1087.0

ROE .2861RRA .1613 RC3 .2258 FAU .18973 RRT .0847 RRF .0532 RTF .9900

FOE -.5065 FRA 4.4336 FC-14.3901BSP 45919 SG813198.2 R23 -.0309 R13 .9899

BDE .3923 8RA 4.0786 BC316.2403 FSP 5700 SGl13185.3 SG2 382.7 THA .22

LAUNCH OATE NOV 22 1964 FLIGHT TIME 378.00 ARRIVAL DATE DEC

HELIOCENTRIC CONIC DISTANCE 831.998 EARTH TO MARS

RL 147.73 LAL -.00 LOL 59.73 VL 33.044 GAL -3.35 AZL 88.05 HCA 248.86 SI4A 188.31 ECC .22282 INC 1.9488 vt

RP 208.58 LAp -1.82 LOP 308.37 VP 23.829 GAP -11.32 AZP 90.70 TAL _41.36 TAp 230.42 RCA 146.35 APO 230.27 V2

RC 315.690 GL 19.17 GP -1.80 ZAL 117.59 ZAP 38.37 ET$ 176.87 ZAE 61.10 ETE 178.34 ZAC 83.19 ETC 257.46 CLP

PLANETOCENTR1C CONIC

C3 11.672 VHL 3.416 OLA 17.89 RAL 187.03 RAO 6567.4 VEL 11.535 pTH 2.01VHP 4.661DpA 5.03

LNCH A ZMTH LNCH TIMI[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM

90.00 17 16 14 2686.59 -27.53 73.59 45.60 96.88 18 1 1 2086.6

90.00 10 11 34 4144.59 -1.75 168.89 40.62 61.73 11 20 39 3544.6

100.00 18 48 7 2390.28 -28.74 51.61 45.42 98.60 19 27 58 1790.3

100.00 11 22 42 3916.13 -.69 151.51 40.03 60.11 12 27 59 3316.1

110.00 20 19 27 2104.55 -31.83 29.22 44.73 103.18 20 54 31 1304.6

110.00 12 7 52 3774.63 1.98 139.11 38.36 55.87 13 10 47 3174.6

CIFFERENTIAL C_RECTION8 MID-COURSE ExECuTION ACCURACY

TDE .1731 TRA 4.2781 TC-18.0804 8AU 2.5096 SGT13328.6 SGR 588.6 SG3 1038.5

ROE .2922 RRA .1802 RC3 .2386 FAU .18070 RRT .0610 RRF .0289 RTF .9897

FOE -.5864 FRA 4.3818 FC-13.4027 BSP 46473 SG813341.6 R23 -.0317 R13 .9897

80E .3396 8RA 4.2811 BC316.0822 FSP 3547 56113328.6 sg2 387.5 THA .15

ORBIT DETERMINATION ACCURACY

ST 2259.8 SR 492.9 8S 1009.1

CRT .3672 CRS .1687 ¢ST -.8539

LSA 2430.4 HSA 678.1 SSA 28.9

ELI 2267.3 EL2 456.9 ALF 4.77

5 1963

30.159

26.274

38.33

RAp 167.88 ECC 1.1921

INJ 2 LAT [NJ 2 LONG

-26.30 65.15

-5.52 162.2S

-27.25 43.13

-4.66 144.97

-29.69 20.67

-2.51 132.90

ORBIT DETERMINATION ACCURACY

ST 2304.0 SR 497.3 SS 1019.5

CRT .2899 CRS .2280 CST -.8648

LSA 2476.4 MSA 679.3 SSA 28.3

EL1 2308.7 EL2 475.0 ALF 3.74
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE NOV 22 1964 FLIGHT TIME 380.00 ARRIVAL DATE DEC 7 1955

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 208.40 LAp -1.62

RE 516.566 GL 18.85

PLANETOCENTRIC CONIC

C3 11.949 VHL 3.457

LNCH AZMTN LNCH TIN( L-I TIME INJ LAT

90.00 17 28 32 2680.70 -27.31

90.00 10 8 0 4180.33 -.60

100.00 18 59 40 2368.76 -28.49

100.00 11 19 52 3949.50 .44

110.00 20 29 31 2085.66 -31.53

110.00 12 6 11 3803.37 3.08

DIFFERENTIAL CCRRECTION3

TOE .0750 TRA 4.4879 TC-15.8978 BAU 2.540D

ROE .2987 RflA .1589 RC3 .2501FAU .17194

FOE -.6587 FRA 4.3277 FC-12.4369 BSP 47033

BOE .3080 BRA 4.4908 6C315.8998 FSP 3400

DISTANCE 836.283 EARTH TO MARS

LOL 59.73 VL 33.050 GAL -5.48 AZL 88.06 HCA 250.10 SMA 188.42 ECC .22391 INC 1.9405 vt 30.159

LOP 30g,82 VP 25.8_9 GAP -11.44 kZP 90.68 TAL 340,79 TAp 230.89 RCA 146.23 Apo 230.61 vZ 26.294

GP -1.76 ZAL 118.67 2Ap 37.64 ET8 176.85 ZAE 60.07 ETE 178.54 ZAC 83.34 ETE 257.40 CLP 37.51

DLA 17.09 RAL 188.10 RAO 6567.5 VEL 11.547 PTH 2.02 VHp 4.740 OpA 4.85 RAP 168.38 ECC 1.1967

1NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

71.73 46.71 97.79 18 12 52 2060.7 -25.95 63.33

170.88 41.78 61.69 11 17 40 3580.3 -4.38 164.24

49.91 46.51 99.47 19 39 7 1766.8 -26.88 41.47

153.34 41.20 60.11 12 25 22 3349.5 -3.54 146.81

27.83 45.78 103.95 21 4 17 1485.7 -29.29 19.34

140.61 39.55 55.94 13 9 34 3203.4 -1.41 134.40

HID-COURSE ExECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SG713467.7 8GR 592.3 SG3 991.4 ST 2361.1SR 501.9 SS 1030.2

RflT .0383 RRF .0056 flTF .9895 CRT .2133 CRS .2818 CST -.8765

S6813480.7 R23 -.0324 R13 .9895 LSA 2535.3 RSA 677.8 SSA 27.6

96113467.7 SG2 591.9 THA .10 ELI 2363.6 EL2 489.9 ALF 2.71

LAUNCN 0ATE NOV 22 1964 FLIGHT TIME 382.00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC CCNIC DISTANCE 840.568 EARTH TO MARS

RL 147.73 LAL -.00 LOL 59.73 VL 33.056 GAL -3.63 AZL 88.07 HCA 251.35 SMA 188.52 ECC .22504 INC 1.9323 Vl 30.159

RP 206.24 LAP -1.83 LOP 311.07 VP 23.889 GAP -11.56 AZP 90.62 TAt. 340.00 TAp 231.36 RCA 146.10 APO 230.95 V2 26.314

RC 317.480 GL 18.53 GP -1.72 ZAL 120.16 ZAP 36.94 ETS 176.83 ZAE 59.07 ETE 178.54 ZAC 83.49 ETC 257.34 CLP 36.90

PLAN_TOCENTRIC CONIC

C3 12.249 VHL 3.500 DLA

LNCH AZMTH LNCH T1ME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME

90.00 17 40 35 2635.67 -27.07 69.94 47.84 96.66 18 24 31

90.00 10 4 18 4215.80 .55 172.86 42.98 61.69 11 14 34

100.00 19 11 3 2343.95 -28.22 48.27 47.62 100.29 19 50 7

100.00 11 1,6 31 3982.75 1.57 155.16 42.41 60.15 12 22 54

110.00 20 39 30 2067.23 -31.22 26.49 46.66 104.69 21 13 57

110.00 12 4 34 3832.24 4.18 142.12 40.78 56.04 13 8 26

DIFFERENTIAL CCRRECTIONS RID-COURSE ExECuTION ACCURACY

TOE -.0265 TRA 4.7041 TC-15.6947 8AU 2.5704 S6T13603.3 SGR 596.2 SG3 945.9

flOE .3056 RRA .1574 RE3 .2601 FAU .16346 RRT .0182 RRF -.0171 RTF .9892

FOE -.7257 FRA 4.2705 FC-11.5535 BSP 47583 S6813616.4 R23 -.0332 R13 .9892

6OE .3067 BRA 4.7066 9C315.6969 FSP 3259 8G113603.3 SG2 596.1 THA .04

16.27 RAL 189.15 RAO 6567.5 VEL 11.560 PTH 2.02 VHP 4.821 DpA 4.67 RAp 168.90 ECC 1.2016

PO CST TIM INJ 2 LAT INJ 2 LONG

2035.7 -25.59 61.58

3615.8 -3.24 166.25

1743.9 -26.51 39.88

3382.8 -2.41 148.64

1467.2 -28.89 18.06

3232.2 -.31 135.91

ORBIT DETERMINATION ACCURACY

8T 2429.7 9R 506.7 SS 1040.8

CRT .1385 CRS .3314 CST -.8878

LSA 2605.4 HSA 673.9 SSA 27.0

EL1 2430.7 EL2 501.6 ALF 1.73

LAUNCH DATE NOV 22 1964

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 208.08 LAP -1.84

RC $16.367 GL 18.21

PLANET(_ENTRIC CONIC

C5 12.571 VHL 3.546

LNCH AZMTH LNCH TIME

90.00 17 52 26

90.00 10 0 47

100.00 19 22 15

100.00 11 13 39

110.00 20 49 22

110.00 12 3 3

FLIGHT TIME 394.00 ARRIVAL DATE DEC 11 1965

DISTANCE 844.852 EARTH TO MAR5

LOL 59.73 VL 33.062 GAL -3.79 AZL 88.06 HCA 252.60 SMA 188.63 ECC .22625 INC 1.9242 vl 30.159

LOP 312.32 VP 23.917 GAP -11.68 AZP 90.58 TAL 339.20 TAp 231.81 RCA 145.96 Apo 231.30 V2 26.332

GP -1.68 ZAL 121.45 ZAP 36.25 ETS 176.81ZAE 58.08 ETE 178.55 ZAE 83.64 ETE 257.28 ELP 36.22

DLA 15.46 RAL 190.20 RAD 6567.5 VEL 11.574 PTH 2.02 VHp 4.903 DpA 4.48 RAp 169.43 ECC 1.2069

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2611.47 -28.81 68.22 48.99 99.48 18 35 58 2011.5 -25.22 59.91

4251.03 1.69 174.83 44.21 61.73 11 11 38 3651.0 -2.11 168.20

2521.82 -27.94 46.68 48.76 101.08 20 0 57 1721.8 -26.13 38.35

4015.92 2.69 156.98 43.65 60.22 12 20 35 3415.9 -1.29 150.46

2049.28 -30.90 25.18 47.96 105.40 21 23 31 1449.3 -28.48 16.82

3881.23 5.28 143.64 42.04 56.18 13 7 24 3261.2 .80 137.42

DIFFERENTIAL CORRECTIONs

TOE -.1307 TRA 4.9276 TC-15.4722 BAU 2.6006

ROE .3126 RRA .1557 RE3 .2889 FAU .15524

FOE -.7869 FRA 4.2113 FC-10.8909 BSP 48107

00E .3390 8RA 4.9302 8C315.4745 FSP 3122

LAUIACH DATE NOV 22 1964

HELIOCENTRIC COLIC

RL 147.73 LAL -.00

RP 207.93 LAp -1.84

RC 319.247 GL 17.87

PLANETOCENTRIC CONIC

C3 12.917 VHL 3.594

LNCH AZMTH LNCH TIME

90.00 18 4 5

90.00 9 57 27

100.00 19 33 18

100.00 11 10 56

110.00 20 59 8

110.00 12 1 35

DIFFERENTIAL CORRECTIONS

TOE -.2387 TRA 5.1575 TC-15.2318 BAU 2.6309

RDE .3205 RRA .1537 RE3 .2764 FAU .14728

FOE -.8418 FRA 4.1481 FC3-9.8708 B8P 48624

BDE .3998 BRA 5.1598 BC315.2343 FSP 2986

MID-COURSE EXECUTIOR ACCURACY ORBIT DETERMINATION ACCURACY

SGT13738.1 $Gi_ 800.0 SG3 901.8 ST 2509.3 SR 511.6 $5 1050.9

RRT -.0051RRF -.0392 RTF .9889 CRT .0666 CRS .3768 CST -.8985

86813749.2 R23 .0341 R13 -.9889 LSA 2686.2 HSA 668.4 SSA 26.4

S6113736.1 SG2 600.0 THA 179.99 EL1 2509.6 EL2 510.4 ALF .81

FLIGHT TIME 386.00 ARRIVAL DATE DEC 15 1965

DISTANCE 849.135 EARTH TO MARS

LOt. 59.73 VL 33.068 GAL -3.96 AZL 88.08 HCA 253.86 SNA 188.74 ECC .22746 INC 1.9162 vl 30.159

LOP 313.58 VP 23.945 GAP -11.80 AZP 90.53 TAL 338.39 TAp 232.25 RCA 145.81 APO 231.67 V2 26.349

GP -1.64 ZAL 122.75 ZAp 35.58 ETS 176.79 ZAE 57.11 ETE 178.55 ZAC 83.80 ETC 257.22 CLP 35.55

DLA 14.64 RAL 191.24 RAD 6567.5 VEL 11.589 PTH 2.03 VHP 4.986 DpA 4.28 RAP 169.98 ECC 1.2126

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2588.08 -26.53 66.56 50.15 100.27 18 47 13 1988.1 -24.84 58.30

4286.09 2.81 176.78 45.48 81.81 11 8 53 3686.1 -.98 170.16

2300.39 -27.65 45.15 49.91 101.83 20 11 38 1700.4 -25.74 36.87

4049.02 3.81 158.90 44.93 60.33 12 19 25 3449.0 -.17 152.28

2031.83 -30.38 23.93 49.07 106.08 21 32 59 1431.8 -28.07 15.63

38g0.34 6,38 145.18 43.34 56.35 13 6 26 3290.3 1.gl 138.g4

MID-COURSE EXECUTION ACCURACY ORBIT OETERN1NATION ACCURACY

SG713865.0 SGR 603.9 SG3 85g.0 ST 2598.4 SR 516.6 SS 1059.6

RRT -.0239 RRF -.0606 RTF .9885 CRT -.0020 CRS .4180 CST -.9087

$G813878.1 R23 .0350 R13 -.g886 LSA 2775.6 MSA 66D.9 SSA 25.5

S6113865.0 $62 6D3.7 THA 179.94 EL1 2598.4 EL2 516.6 ALF 179.98
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 22 198A FLIGHT TIM( 388.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC C(_AIC

RL 147.73 LAL -.DO

RP 207.79 LAp -1.84

RC 320.122 GL 17.54

PLANETOCENTRIC CONIC

C3 13.290 VHL 3.648

LNCH AZMTH LNCH TIME

90.00 18 15 32

90.00 9 54 17

100.00 19 44 11

100.00 11 8 20

110.00 21 6 4?

110.00 12 0 13

DIFFERENTIAL CORRECTIONS

TO( -.3485 TRA 5.3954 TC-14.9725 8AU 2.6606

ROE .3286 RRA .1513 RC3 .2826 FAU .13954

FDE -.8913 FflA 4.0823 Fcs-g.Q900 BSP 49137

BO( .4790 BRA 5.3976 BC314.9752 FSP 2856

OISTANCE 653.415 EARTH TO MARS

LOL 59.73 VL 33.075 GAL -4.12 AZL 88.09 HCA 255.11 SMA 188.85 ECC .22876 INC 1.9083 VI 30.159

LOP 314.83 VP 23.971 GAP -11.93 AZP 90.49 TAL 537.56 TAp 232.67 RCA 145.65 Apo 232.05 V2 26.368

;p -1.60 ZAL 124.04 ZAP 34.93 ETS 176.77 ZAE 56.16 ETE 178.55 ZAC 83.96 (TC 257.15 CLp 34.90

DLA 13.82 RAL 192.28 RAD 6567.5 VEL 11.605 PTH 2.03 VHP 5.071 DpA 4.06 RAp 170.55 ECC 1.2187

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO C$T TIM INJ 2 LAT INJ 2 LONG

2565.48 -26.25 64.97 51.33 101.02 16 58 18 1965.5 -24.46 56.75

4320.98 3.93 178.74 A6.78 61.94 11 6 16 3721.0 .15 172.10

2279.63 -27.35 43.68 51.08 102.55 20 22 10 1679.6 -25.35 35.46

4062.06 4.92 160.63 46.24 80.48 12 16 22 3482.1 .95 154.09

2014.90 -30.23 22.72 50.21 106.73 21 42 22 1414.9 -27.66 14.48

3919.56 7.46 146.73 44.66 56.55 13 5 32 3319.6 3.03 140.47

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT13990.5 8GR 607.7 SG3 817.6 ST 2696.4 SR 521.7 SS 1067. O

RRT -.0460 RRF -.0815 RTF .9881 CRT -.0685 CRS .4557 CST -.9175

SGB14003.T R23 .0361 R13 -.9881 LSA 2873.0 MSA 653.0 SSA 25.2

96113990,5 SG2 607.1 THA 179.89 EL1 2696.6 EL2 520.3 ALF 179.25

LAUNCH DATE NOV 22 1964 FLIGHT TIME 390.00 ARRIVAL DATE DEC 17 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 207.66 LAP -1.85

RC 320.992 GL 17.20

PLAN(TOCENTRIC CONIC

C3 13.690 VHL 3.700

LNCH AZMTH LNCH TIME

90.00 18 26 48

90.00 9 51 15

100.00 19 54 54

100.00 11 5 51

110.00 21 16 20

110.00 11 58 $4

DIFFERENTIAL CORRECTIONS

TOE -.4615 TRA 5.6398 TC-14.7002 BAU 2.6911

ROE .3371 RRA .1491 RC3 .2877 FAU .13208

FOE -.9354 FRA 4.0137 FC3-8.3525 BSP 49636

80E .$715 8RA 5.6416 6C314.7031 FSP 2729

DISTANCE 857.692 EARTH TO MARS

LOL 59.73 VL 33.081 GAL -4.29 AZL 88.10 HCA 256.37 SMA 188.96 ECC .23010 INC 1.9005 vl 30.159

LOP 316.09 VP 23.997 GAP -12.05 AZP 90.45 TAL 336.71 TAP 233.08 RCA 145.48 APO 232.44 V2 26.381

GP -1.57 ZAL 125.34 ZAP 34.30 ETS 176.74 ZAE 55.23 ETE 178.56 ZAC 84.12 ETC 257.09 CLP 34.27

DLA 13.00 RAL 195.31 RAD 6567.5 VEL 11.622 PTH 2.04 VHp 5.157 DPA 3.84 RAP 171.13 ECC 1.2253

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2543.66 -25.96 63.44 52.34 101.74 19 9 12 1943.7 -24.08 $5.27

4355.73 5.04 180.69 48.12 62.10 11 3 51 3755.7 1.27 174.04

2259.36 -27.05 42.27 52.27 103.24 20 32 33 1659.6 -24.96 34.09

4115.06 6.03 162.46 47.58 60.67 12 14 26 3515.1 2.07 155.90

1998.49 -29.92 21.55 51.37 107.35 21 51 38 1398.5 -27.26 13.37

3948.89 8.58 148.29 46.02 56.78 13 4 43 3348,9 4.15 142.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T14113.2 6GR 611.5 SG3 777.6 ST 2801.3 SR 526.8 SS 1072.5

RRT -.0656 RRF -.1019 RTF .9877 CRT -.1247 CRS .4899 CST -.9256

S_14126.4 R23 .0371 fl13 -.9877 LSA 2976.5 MSA 644.1 SSA 24.6

5G114113.Z 862 610.2 THA 179.84 ELI 2802.1 EL2 522.6 ALF 178.61

LAUNCH DATE NOV 22 1g64 FL|GH1 TIME 392.00 ARRIVAL DATE DEC 19 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.DO

RP 207.54 LAP -1.85

RC $21.656 GL 13.86

PLANETOCENTRIC CONIC

C3 14.120 VHL 3.758

LNCH AZMTH LNCH TIME

90.00 16 37 54

90.00 9 48 21

100.00 20 5 28

100.00 11 3 28

110.00 21 27 46

110.00 11 57 39

DIFFERENTIAL CORRECTIONS

TOE -.5762 TRA 5.6923 TC-14.4104 BMJ 2.7208

ROE .3460 RMA .1463 RC3 .2917 FAU .12483

FOE -.9740 FRA 3.9426 FC3-7.6538 BSP 50140

BDE .8721 8RA 5.8941 6C314.4134 FSP 2806

DISTANCE 861.966 EARTH TO MARS

LOL 59.73 VL 33.087 GAL -4.47 AZL 88.11 HCA 257.65 SMA 169.08 ECC .23151 INC 1.6927 VI 50.159

LOP 317.35 VP 24.022 GAP -12.18 AZP 90.41 TAL 355.85 TAp 233.46 RCA 145.30 APO 232.85 V2 26.396

GP -1.54 ZAL 126.65 2AP 33.68 ETS 176.72 ZAE 54.31 ETE 178.56 ZAC 84.29 ETC 257.03 CLP 33.65

DLA 12.19 RAL 194.34 RAD 6567.6 VEL 11.641 PTH 2.04 VMP 5.245 DpA 3.61 RAp 171.74 ECC 1.232A

L-I TIM( ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2522.59 -25.66 61.97 53.76 102.41 19 19 56 1922.6 -23.69 53.85

4390.35 6.14 182.64 49.49 62.30 11 I 32 3790.3 2.39 175.97

2840,17 -_6.74 40.91 53.48 103.89 20 42 48 1640.2 -24.56 32.79

4148.01 7.12 164.29 48.95 60.89 12 12 36 3548.0 S.19 157.71

1982.61 -29.60 20.43 52.55 107.94 22 0 49 1382.6 -26.86 12.31

3978.32 9.67 149.87 47.41 57.05 13 3 57 3378.3 5.26 148.55

MIDoCOUR$[ EXECUTION ACCURACY ORB IT DETERMINATION ACCURACY

SGT14231.7 Sr_R 615.2 SG3 758.8 ST 2912.2 SR 532.0 86 1076.1

RRT -.0944 RRF -.1217 RTF .9871 CRT -.1786 CRS .5210 CST -.9824

S6814245.0 R23 .0384 R13 -.9871 LSA 3085.1 MSA 635.2 SSA 24.1

S6114231.6 962 613.0 THA 179.79 ELI 2915.8 EL2 $23.2 ALF 178.07

LAUNCH DATE NOV 22 1964 FLIGHT TIN( 394.00 ARRIVAL DATE DEC 21 1965

HELIOCENTRIC C_IC

RL 147.73 LAL -.00

RP 207.42 LAp -1.85

RC 322.714 GL 16.51

PLANETOCENTRIC CONIC

C3 14.580 VHL 3.818

LNCH AZMTH LNCH TIME

90.00 18 48 48 2502.29 -25.35

90.00 9 45 36 4424.85 7.23

100.00 20 15 53 2221.45 -26.43

100.00 11 1 12 4180.92 6.21

110.00 21 37 6 1967.29 -29.27

110.00 11 56 28 4007.84 10.76

OIFFERENTIAL CORRECTIONS

TOE -.6945 TRA G.1524 TC-14.1101 BAU 2.7510

ROE .3553 RRA .1433 RC3 .2946 FAU .11762

FOE-l.0081 FRA 3.8682 FC3-6.9958 8SP 50614

BOE .7802 8RA 6.1541 8C314.1132 FSP 2487

DISTANCE 866.236 EARTH TO MARS

LOL 59.73 VL 33.094 GAL -4.63 AZI. 88.11HCA 258.88 SMA 189.19 ECC .232g8 INC 1.8851 vl 30.159

LOP 318.61 vP 24.046 GAP -12.31 AZP 90.36 TAL 334.98 TAP 233.86 RCA 145.11 APO 233.27 v2 26.409

GP -1.50 ZAL 127.92 ZAP 33.08 ET$ 176.70 ZAE 53.40 ETE 178.56 ZAC 84.46 ETC 256.96 CLP 38.05

DLA 11.37 RAL 195.36 MAD 6567.6 VEL 11.660 PTH 2.05 VHP 5.334 DpA 3.37 RAp 172.35 ECC 1.2400

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

60.56 55.00 103.06 lg 30 30 lg02.3 -23.30 52.49

184.5g 50.8g 62.55 10 59 20 3824.g 3.50 177.90

39.61 54.71 104.$1 20 52 54 1621.5 -24.17 31.$3

166.13 50.$6 61.16 12 10 53 3580.g 4.30 159,52

19.36 53.75 108.50 22 9 53 1367.3 -26.47 11.30

151.46 48.82 57.36 15 3 16 3407.8 6.38 145.10

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG714348.3 SGR 618.9 SG3 701.3 ST 3028.4 SR 537.3 SS 1077.8

RRT -.1050 RRF -.1413 RTF .9866 CRT -.2286 CRS .5497 CST -.9384

96814361.6 R23 .0397 R13 -.9866 LSA 3198.3 NSA 626.0 SSA 23.5

SG114848.4 SG2 615.6 THA 179.75 ELI 3030.g EL2 522.6 ALF 177.61
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE MOV 22 1914 FLIGHT TI_ 39(..00 ARRIVAL OATE DEC Z3 1965

HELIOCENTRIC CONIC

RL 147.75 LAL -.0O

RP 207.31 LAP -1.85

RC 393.596 GL 18.14

PLANETOCENTRIC CONIC

C3 15.074 VHL 3.862

LNCH AZMTH LNCH TIME

90.00 16 59 32

gO.D0 9 42 57

100.00 20 28 O

1OO.OO 10 59 2

110.00 21 45 19

110.00 11 35 21

DIFFERENTIAL C_RRECTIONS

TOE -.6152 TRA 8.4187 7C-13.8028 BAU 2.7822

ROE .3531 RRA .1400 RC3 .2986 FAU .11106

FOE-1.O377 FRA 3.7903 FC3-S.3786 85P 51061

SO( .8941 BRA 6.4202 8C313.8050 FSP 2369

DISTANCE 870.501 EARTH TO MARS

LOL 59.73 VL 33.100 GAL -4.84 AZL 88.I2 HCA 260.15 SMA 189.31ECC .23451%NC 1.8774 vt 30.159

LOP 319.67 VP 24.069 GAP -12.44 AZP 90.32 TAL 334.09 TAp 234.24 RCA |44.91 APO 233.70 V2 26.422

GP -1.4T ZAL 129.20 ZAP 32.50 ETS 176.68 ZAE 52.52 ETE 178.57 ZAC 64.63 ETC 256.90 CLP 32.47

OLA 10.56 RAL 196.37 RAD 6567.6 VEL 11.682 PTH 2.05 VHp 5.425 DPA 3.12 RAP 172.98 (CC 1.2481

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2482.73 -25.04 59.21 56.26 103.67 19 40 55 1882.7 -22.92 51.16

4458.28 8.31 186.55 52.35 62.83 10 57 16 3859.3 4.60 179.63

2203.42 -26.11 38.36 55.95 105.09 21 2 52 1603.4 -23.78 30.53

4213.79 9.28 167.96 51.80 61.46 12 9 15 3613.8 5.40 161.34

1952.54 -28.95 18.33 54.97 109.03 22 18 51 1352.5 -28.08 10.32

4037.44 11.84 153.07 50.28 57.70 13 2 38 3437.4 7.49 146.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

Sr,714462.5 SGR 622.5 SG3 665.1 ST 3148.0 SR 542.5 SS 1077.2

RRT -.1212 RRF -.1606 RTF .9859 CRT -.2748 CR$ .5763 CST -.9436

ST,814475.9 R23 .0412 R13 -.9859 LSA 3314.2 MSA 616.8 SSA 23.0

SG114462.7 $82 617.9 THA 179.70 EL1 3151.6 EL2 521.1 ALF 177.21

LAUNCH DATE NOV 22 1964 FLIGHT TIM( 398.00 ARRIVAL DATE DEC 25 1965

HELIOCENTRIC COLIC

RL 147.73 LAL -.DO

RP 207.21 LAP -1.65

RC 324.413 GL 15.81

PLAN[T_ENTRIC CONIC

C3 15.$02 VHL 3.950

LNCH AZMTH LNCH TIME

gO.DO 19 10 6

90.OD 9 40 24

100.00 20 35 15

100.00 10 56 57

110.00 21 55 25

110.00 11 34 16

DIFFERENTIAL C_RRECTION$

TOE -.9390 TRA 6.$941 TC-13.4818 BAU 2.6127

RDE .$733 RRA .1564 RC3 .2975 FAU .10448

FD(-1.0614 FflA 3.7098 FC3-5.7976 BSP 51528

BOE 1.0113 BRA 6.8955 8C313.4851 FSP 2256

DISTANCE 874.761 EARTH TO MARS

LOL 59.73 VL 33.107 GAL -5.03 AZL 88.13 HCA 261.41 SMA 189.43 ECC .23611 INC 1.8698 vl 30.159

LOP 321.13 VP 24.090 GAP -12.57 AZP 90.28 TAL 333.19 TAP 234.59 RCA 144.70 APO 234.15 v2 26.434

GAP -1.44 ZkL 130.48 ZAP 31.93 ETS 176.65 ZNE 51.84 ETE 178.57 ZAC 84.80 ETC 256.84 CLP 31.90

DLA 9.75 RAt. 197.38 RAD 6567.6 VEL 11.704 PTH 2.06 VHP 5.518 DpA 2.86 RAp 173.63 ECC 1.2568

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2463.91 -24.73 57.92 57.54 104.24 19 51 10 1853.9 -22.53 49.94

4493.56 9.37 188.51 53.80 63.18 10 55 18 3893.6 5.69 181.76

2186.08 -25.80 37.17 57.22 105.65 21 12 41 1586.1 -23.40 29.19

4248.62 10.34 169.84 53.28 61.80 12 7 43 3648.8 6.49 163.16

1938.38 -28.83 17.35 56.21 109.53 22 27 43 1338.4 -25.70 9.40

4087.11 12.91 154.70 51.78 58.07 13 2 4 3467.1 8.60 148.25

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_714572.§ $GR 626.1 SG3 630.0 ST 3270.2 SR 547.6 95 1073.8

RRT -.1389 RRF -.1793 RTF .9832 CRT -.3158 CRS .8002 CS7 -.9481

SG814585.9 R23 .0427 R13 -.9852 LSA 3431.8 MSA 607.8 SSA 22.5

SG1145T2.7 382 620.0 THA 179.66 EL1 3274.9 ELI 519.0 ALF 176.89

LAUNCH DATE NOV 22 1964 FLIGHT TIME 400.00 ARRIVAL OAT[ DEC 27 1965

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 207.12 LAP -1.85

RC 325.253 GL 15.46

PLANETOCENTfllC CONIC

C3 18.167 VHL 4.021

LMCM AZMTH LHCH TIME

90.00 19 20 31

90.00 9 37 58

100.00 20 45 13

100.00 10 54 57

110.00 22 4 24

110.00 11 53 18

OIFFEREMTIAL CORRECTIONS

TOE-1.0652 TRA 6.9776 TC-13.1549 8AU 2.8438

ROE .5850 RRA .1325 RC3 .2977 FAU .09812

FOE-l.0817 FflA 3.6284 FC3-5.2541 8SP 51966

BOE 1.1330 8RA S.9789 8C313.1583 FSP 2145

DISTANCE 879.015 EARTH TO MARS

LOt. 59.73 VL 33.115 GAL -5.22 A ZL 86.14 HCA 262.67 SMA 189.54 ECC .23778 INC 1.8623 vl 30.159

LOP 522.49 vp 24.111 GAP -12.70 AZP g0.24 TAL 332.27 TAp 234.94 flCA 144.47 APO 234.61 V2 26.444

GP -1.42 ZAL 131.75 ZAP 31.37 ETS 176.63 ZAE 50.79 ETE 178.57 ZAC 84.96 ETC 256.77 CLP 51.35

DLA 8.94 RAL 198.38 RAO 6567.6 VEL 11.728 PTH 2.07 VHP 5.612 DPA 2.59 RAp 174.29 ECC 1.2661

L-I TIME %HJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2445.84 -24.43 56.68 58.84 104.79 20 1 16 1845.8 -22.16 48.74

4527.77 10.41 190.48 55.30 63.52 10 53 26 3927.8 6.77 183.69

2169.42 -25.49 36.03 58.51 106.17 21 22 22 1569.4 -23.03 28.09

4279.43 11.39 171.71 54.79 62.18 12 6 16 3679.4 7.58 164.99

1924.77 -28.32 16.41 57.48 110.00 22 36 28 1324.8 -25.33 8.51

4098.84 13.98 156.34 53,28 58.48 13 1 32 3496.8 9.71 149.85

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

88714880.T SGR 829.5 SG3 596.1 ST 3394.5 SR 553.0 SS 1068.4

RRT -.1562 RRF -.1979 RTF .9843 CRT -.3537 CRS .6226 CST -.9518

S8814694.2 R23 .0444 R13 -.9843 LSA" 3551.2 MSA 599.2 SSA 22.0

S8114681.1SG2 621.8 THA 179.62 EL1 3400.3 ELI 516.4 ALF 176.62

LAUNCH DATE NOV 22 1964 FLIGHT TIME 402.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC C(_4IC

RL 147.73 LAL -.OO

RP 207.04 LAp -1.84

RC 326.088 GL 15.11

PLANETOCENTRIC CONIC

C3 16.771 _HL 4.095

LNCH AZMTH LNCH TIM(

90.00 19 30 45

90.00 9 35 38

100.00 20 56 2

100.00 10 53 2

110.00 22 13 16

110.00 11 52 18

DIFFERENTIAL CORRECTIONS

TOE-1.1938 TRA 7.2686 TC-12.8223 8AU 2.0757

ROE .3970 RRA .1282 RC3 .2970 FAu .09196

FOE-1.0978 FRA 3.5392 FC3-4.7470 8SP 52375

BDE 1.2580 8RA 7.2697 BC312.8260 FSP 2036

DISTANCE 883.263 EARTH TO HARS

LOL 59.73 VL 33.120 GAL -5.42 AZL 88.15 HCA 263.94 SNA 189.66 ECC .23953 INC 1.8548 vl 30.159

LOP 323.86 VP 24.131 GAP -12.84 AZP 90.20 TAL 331.33 TAP 235.27 RCA 144.23 APO 235.09 V2 26.454

GP -1.39 ZAL 133.01 ZAP 30.84 ETS 176.61 ZAE 49.94 ETE 178.57 ZAC 85.16 ETC 256.71 CLP 30.81

DLA 8.15 RAL 199.37 RAD 6567.7 VEL 11.754 PTH 2.07 VHP 5.709 OpA 2.32 RAp 174.95 ECC 1.2760

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2428.50 -24.12 35.30 60.13 105.30 20 11 14 1828.5 -21.79 47.61

4361.89 11.44 192.46 56.83 63.92 10 51 40 3961.9 7.84 185.63

2133.45 -25.18 34.94 59.82 106.86 21 31 55 1553.4 -22.66 27.05

4312.18 12.43 173.39 36.33 62.59 12 4 54 3712.2 8.66 166.85

1911.77 -28.01 15.53 58.76 110.45 22 45 7 1311.8 -24.97 7.67

4126.62 15.03 158.01 34.82 58.93 13 1 5 3526.6 10.80 151.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14783.9 SGR 632.9 SG3 563.2 ST 3519.5 SR 558.2 SS 1060.7

RRT -.1732 RRF -.2184 RTF .9834 CRT -.3882 CRS .6435 CST -.9546

S8814799.4 R23 .0464 R13 -.g834 LSA 3670.7 MSA 5g1.0 SSA 21.6

$Gl14786,3 SG2 623.3 THA 17g.57 EL1 3526.3 EL2 513.4 ALF 176.40
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE kK)V 22 1964

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 206.96 LAP -1.84

RC 326.917 GL 14.75

PLANETOCENTRIC CONIC

C3 17.416 VHL 4.173

LNCH AZMTH LNCH TIME

90.O0 19 40 50

90.00 9 53 25

100.00 Z1 5 42

100.00 10 51 12

110.00 22 22 1

110.00 11 51 23

FLIGHT TIME 404.00 ARRIVAL DATE DEC 31 1965

DISTANCE 887.502 EARTH TO MARS

LOL 59.73 VL 33.127 GAL -5.63 AZL 88.15 HCA 265.20 SMA 189.78 ECC .2413A INC 1.8473 vl 30.159

LO4P 324.93 VP 24.150 GAP -12,98 AZP 90.15 TAL 330.38 TAp 235.58 RCA 143.98 APO 235.59 VZ 26.463

GP -1.36 ZAL 134.27 ZAP 30.31ETS 176.58 ZAE 49.11ETE 178.58 ZAC 85.34 ETC 256.65 CLP 30.28

DIFFERENTIAL CORRECTIONS

T06-1.3257 TRA 7.5669 TC-12.488§ 8AU 2.9086

ROE .4085 RRA .1235 RC3 .2958 FAU .08603

F06-1.1096 FRA 3.4487 FC3-4.2782 BSP 52746

8DE 1.3872 BRA 7.5680 BC312.4920 FSP 1930

LAUNCH DATE NOV 22 1964

HELIOCENTRIC COI_IC

RL 147.73 LAL -.00

RP 206.89 LAp -1.84

RC 327.742 GL 14.40

PLAN(TOCENTRIC CONIC

C3 18.108 VHL 4.255

LNCH AZMTN LNCH TIME

90.00 19 50 46

90.00 9 31 14

100.00 21 15 14

100.00 1O 49 26

110.00 22 30 39

110.00 11 50 31

OLA 7.36 RAL 200.35 RAO 6567.7 VEL 11.781PTH 2.08 VHp 5.807 DPA 2.03 RAp 175.65 ECC 1.2866

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2411.89 -23.82 54.38 61.49 105.79 20 21 2 1811.9 -21.42 46.53

4595.93 12.45 194.45 58.40 64.36 10 49 59 3995.9 8.90 187.57

2138.16 -24.88 33.90 61.14 107.13 21 41 21 1538.2 -22.30 26.06

4344.89 13.44 175.48 57.90 63.05 12 3 37 3744.9 9.72 168.67

1899.37 -27.71 14.69 60,06 110.86 22 33 40 1299.4 -24.62 6.88

4156.43 16.07 159.69 56.41 59.42 13 0 40 3556.4 11.89 153.08

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T14889.3 SGR 636.1SG3 531.6 ST 3644.9 SR 563.3 SS 1030.4

RRT -.1901RRF -.2347 RTF .9823 CRT -.4198 CRS .6629 CST -.9575

SG4614902.8 R23 .0483 R13 -.9823 LSA 3790.2 MSA 382.9 SSA 21.1

S6114889.7 SG2 624.5 THA 179.53 EL1 3652.7 EL2 510.1 ALF 176.21

FLIGHT TINE 406.00 ARRIVAL DATE JAN 2 1966

DISTANCE 891.733 EARTH TO MARS

LOt. 59.73 VL 33.134 GAL -5.84 AZL 88.16 HCA 266.47 SMA 189.91 ECC .24524 INC 1.8399 vl 30.159

LOP 326.20 VP 24.168 GAP -13.13 AZP 90.11 TAL 329.42 TAp 235.89 RCA 143.71 APO 236.10 V2 26.471

GP -1.34 ZAL 135.51 ZAP 29.80 ETS 176.36 ZA( 48.29 ET( 178.58 ZAC 85.53 ETC 236.39 CLP 29.77

DLA 6.57 RAL 201.32 RAO 6567.7 VEL 11.811 PTH 2.09 VHP 3.906 DpA 1.74 RAP 176.33 ECC 1.2980

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2396.01 -23.32 33.31 62.84 106.24 20 30 42 1796.0 -21.07 45.50

4629.87 13.44 196.45 60.00 64.84 10 48 23 4029.9 9.94 189.52

2123.36 -24.58 32.92 62.49 107.37 21 50 38 1323.6 -21.95 25.11

4377.36 14.44 177.40 39.30 65.34 12 2 24 3777.6 10.77 170.33

1887.58 -27.42 13.89 61.37 111.23 23 2 6 1287.6 -24.29 6.13

4186.30 17.10 161.40 58.02 39.94 13 0 18 3586.3 12.97 154.72

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT14989.4 SGR 639.3 SG3 500.9 ST 3769.8 SR 368.3 SS 1037.6

RRT -.2065 RRF -.2326 RTF .9811 CRT -.4484 CRS .6808 CST -.9596

9_15003.0 R23 .0307 R13 -.9811 LSA 3908.9 MSA 573.3 SSA 20.7

9G114989.9 SG2 625.3 THA 179.49 EL! 3778.5 EL2 306.8 ALF 176.06

DIFFERENTIAL CORRECTIONS

TDE-1.4394 TRA 7.8747 TC-12.1488 BAU 2.9416

RDE .4203 RRA .1183 RC3 .2934 FAU .08024

FDE-1.1172 FRA 3.3333 FC3-3.9366 BSP 33126

BOE 1.3188 9RA 7.8756 BC312.1324 FSP 1827

LAUNCH DATE NOY 22 1964

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 206.84 LAp -1.83

RC 328.362 GL 14.03

PLANETOCENTR1C CONIC

C3 18.842 VHL 4.341

LNCH AZMTN LNCH TIME

90.00 20 0 32

90.00 9 29 9

lOO.O0 21 24 38

I00.O0 10 47 43

110.00 22 39 9

110.00 11 49 42

FLIGHT TIME 408.00 ARRIVAL DATE JAN 4 1966

DISTANCE 893.935 EARTH TO MARS

LOt. 39.73 VL 33.141 GAL -6.06 AZL 88.17 HCA 267.73 SMA 190.03 ECC .24522 INC 1.6323 Vl 30.159

LOP 327.46 VP 24.183 GAP -13.27 AZP 90.07 TAL 328.44 TAp 236.17 RCA 143.43 APO 236.63 V2 26.477

GP -1.31 ZAL 136.74 ZAP 29.31 ET3 176.53 ZAE 47.49 ETE 178.58 ZAC 63.72 ETC 236.53 CLP 29.28

OLA 3.80 RAL 202.29 RAG 6367.8 VEL 11,842 PTH 2.10 VHP 6.008 DPA 1.44 RAp 177.06 ECC 1.3101

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM 1NJ 2 LAT l_J 2 LONG
2380.66 -23.23 52.30 64.22 106.87 20 40 13 1780.9 -20.72 44.52

4663.72 14.41 198.46 61.63 63.36 10 46 33 4063.7 10.97 191.47

2109.64 -24.29 31.99 63.85 107.98 21 59 47 1309.6 -21.61 24.22

4410.17 13.42 179.32 61.14 64.07 12 I 13 3810.2 11.81 172.39

1876.40 -27.15 13.t4 62.71 111.62 23 10 26 1276.4 -23.97 5.42

4216.18 18.11 163.13 59.67 60.30 12 59 39 3616.2 14.04 156.37

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

70E-1.3959 TRA 8.1907 TC-11.8091BAU 2.9737 SGT15067.5 $GR 642.4 SG3 471.2

ROE .4329 RflA .1131RC3 .2907 FAU .07466 RRT -.2228 RRF -.2706 RTF .9798

F06-1.1213 FRA 3.2585 FC3-3.4303 BSP 53470 S_15101.1 R23 .0333 RI3 -.9796

BDE 1.6336 BRA 8.1915 8C311.8127 FSP 1723 SGl13088.1 SG2 626.2 THA 179.46

LAUNCH DATE NOV 22 1964 FLIGHT TIME 410.00

HELIOCENTRIC C(_IIC DISTANCE 900.166

RL 147.73 LAL -.00 LOt. 39.73 VL 33.147 GAL -6.28 AZL 88.17 HCA 269.00 SMA

RP 206.79 LAp -1.82 LOP 328.73 VP 24.200 GAP -13.43 AZP 90.03 TAL 327.43 TAp

RC 329. 378 GL 13.70 GP -1.29 ZAL 137.96 ZAP 28.82 ETS 176.31 ZAE 46.70 ETE

PLANETOCENTRIC CONIC

C3 19.629 VHL 4.430 DLA 5.03 RAL 203.24 RAD 6367.8 VEL 11.873 PTH 2.11VHP

LNCN AZMTN LNCH TIME L-I TIME INJ LAT IHJ LONG IHJ RT ASC INJ AZMTH INJ TIME

90.00 20 10 10 2366.42 -22.94 31.34 65.61 107.07 20 49 36

90.00 9 27 9 4697.48 13.36 200.48 63.30 63.92 10 45 26

100.00 21 33 33 2096.41 -24.01 31.11 65.23 108.36 22 8 49

100.00 10 46 7 4442.72 16.38 181.26 62.81 64.64 12 0 10

110.00 22 47 33 1863.83 -26.88 12.43 64.07 111.96 23 18 39

110.00 11 48 36 4246.06 19.10 164.87 61.33 61.10 12 39 42

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACy

T0(-1.7343 TRA 8.5137 TC-11.4681BAU 3.0104 SGT15182.6 SGR 643.3 SG3 442.6

RDE .4457 RRA .1074 RC3 .2873 FAU .06923 RRT -.2397 RRF -.2884 RTF .9762

FOE-l.lZ17 FRA 3.1386 FC3-3.0333 BSP 33795 SG615198.4 R23 .0361RI3 -.9783

BDE 1.7907 BRA 8.3164 BC311.4717 FSP 1626 36115183.4 9G2 626.6 THA 179.42

ORBIT DETERMINATION ACCURACY

ST 3893.6 SR 373.2 SS 1022.6

CRT -.4746 CRS .6978 CST -.9613

LSA 4026.3 MSA 568.0 SSA 20.3

ELI 3903.2 EL2 303.3 ALF 175.94

ARRIVAL DATE JAN 6 1966

EARTH TO MARS

190.13 ECC .24728 INC 1.8251 Vl 30.159

236.43 RCA 143.13 APO 237.18 V2 26.483

178.58 ZAC 85.91 ETC 236.47 CLP 28.80

6.112 DPA 1.14 RAp 177.78 ECC 1.3230

PO CST TIM INJ 2 LAT INJ 2 LONG

1766.4 -20.39 43.59

4097.3 11.98 193.44

1496.4 -21.28 23.37

3842.7 12.63 174.27

1263.8 -23.66 4,75

3646.1 13.10 138.04

ORBIT DETERMINATION ACCURACY

ST 4015.4 9R 377.9 SS 1003.3

CRT -.4983 CR8 .7137 CST -.9626

LSA 4141.6 MSA 361.2 SSA 19.9

EL1 4025.9 ELI 499.8 ALF 175.83
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE k_V 22 1964

HELIOCENTRIC C(_41C

RL 147.73 LAL -.00

RP 206.75 LAP -t.82

RC 350.190 6L 15.35

PLANETO£ENTRIC CONIC

C3 20.46? VHL 4.524

LNCH AZI4TM LNCM TIN(

90.00 20 19 39

90.00 9 25 13

100.00 21 43 0

100.00 10 44 34

110.00 22 55 50

110.00 11 48 12

FLIGHT TIN( 412.00 ARRIVAL OATE JAN 8 1966

OI$TAMCE 904.365 EARTH TO MARS

LOL 59.73 VL 33.154 GAL -6.51 AZL 88.18 HCA 270.27 SNA 190.28 ECC .24g43 INC 1.8176 Vl 30.159

LOP 330.00 VP 24.215 GAP -13.58 AZP 69.99 TAL 326.44 TAp 236.71 RCA 142.82 APO 237.74 V2 26.488

GP -1.27 ZAL 139.17 ZAP 28.55 ITS 176.48 ZA( 45.92 (TE 178.58 ZAC 86.10 ETC 256.42 CLp 26.53

DLA 4.27 RAL 204.19 RAD 6567.6 VEL 11.910 PTH 2.12 VHP 6.218 OPA .83 RAP 178.52 ECC 1.3568

L-I TIME INJ LAY |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2352.88 -22.86 50.42 67.01 107.45 20 58 52 1752.7 -20.06 42.72

4731.14 16.29 202.52 65.00 66.51 lO 44 4 4131.1 12.97 195.41

2083.85 -23.74 30.27 66.63 106.72 22 17 44 1483.6 -20.96 22.57

4475.21 17.32 183.22 84.51 65.25 11 59 9 3875.2 13.84 176.16

1855.87 -28.82 11.77 65.44 112.28 23 26 46 1255.9 -23.37 4.13

4275.95 20.07 168.65 83.06 61.73 12 59 28 3675.9 16.14 159.73

DIFFERENTIAL C._RRECTION$

Y0(-1.9782 TRA 8.8484 TC-11.1297 BAU 3.0464

ROE .4589 RflA .1012 RCS .2835 FAD .06397

F0(-1.1184 FflA 3.0550 FC3-2.7058 8SP 54084

80( 1.9318 8RA 8.8490 6C311.1333 FSP 1529

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G715275.4 SGR 648.2 SG3 414.8 ST 4135.5 SR 582.6 66 985.6

RRT -.2548 RRF -.3062 RTF .9765 CRT -.5203 CRS .7288 CST -.9636

SG815289.2 R23 .0591 R13 -.9785 LSA 4255.1 MSA 554.5 SSA 19.5

SG11S278.3 SG2 628.8 THA 179.38 ELI 4146.8 ELI 496.1 ALF 175.75

LAUNCH DATE NOV 22 1964 FLIGMT TIME 414.00

HELIOCENTRIC C_IC

RL 147.73 LAL -.00

RP 208.71 LAp -1.81

RC 331.000 GL 15.01

PLAN(TOC(NTRIC CONIC

C3 21.382 VHL 4.622

LNCH AZMTH LMCM TIN(

90.00 20 28 59

90.00 9 23 22

100.00 21 51 58

100.00 10 43 4

110.00 23 4 0

110.00 11 47 31

ARRIVAL DATE JAN 10 1966

DISTANCE 908.553 (AR7H TO MARS

LOL 59.73 VL 33.161 GAL -6.75 AZL 88.19 HCA 271.54 SMA 190.41 ECC .25168 INC 1.8102 vl 30.159

LOP 331.27 VP 24.229 SAP -13.74 AZP 89.95 TkL 325.42 TAp 236.95 RCA 142.48 APO 238.33 V2 26.492

GP -1.25 ZAL 140.37 ZAP 27.90 ITS 176.46 ZN[ 45.16 ETE 178.58 ZAC 66.50 ETC 256.36 CLP 27.87

DLA" 3.53 RAL 205.13 RAD 8567.9 V(L 11.947 PTH 2.13 VHP 6.325 DPA .51

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2339.65 -22.39 49.56 68.44 107.80 21 7 59 1739.7

4764.70 17.18 204.58 66.72 67.14 10 42 47 4164.7

2071.96 -23.48 29.49 68.05 109.05 22 28 50 1472.0

4507.62 18.23 185.19 66.25 65.89 11 58 11 3907.6

1846.55 -28.38 11.15 66.83 112.57 23 54 47 1246.5

4305.82 21.03 168.44 64.81 62.41 12 59 17 3705.8

DIFFERENTIAL C._RECTION$

T0(-2.0220 TRA 9.1897 TC-10.7941 BAU 3.0838

ROE .4727 RflA .0948 RC3 .2793 FAU .05889

FOE-l.l128 FRA 2.9478 FC3-2.3965 8SI = 54325

80£ 2.0765 BRA 9.1902 BC310.7977 FSP 1454

RAp 179.26 ECC 1.3516

INJ 2 LAT INJ 2 LONG

-19.75 41.89

13.94 197.40

-20.66 21.82

14.82 176.06

-25.09 3.54

17.17 161.44

ORBIT DETERMINATION ACCURACY

ST 4254.1 SR 587.0 SS 964.3

CRY -.5407 CRS .7454 CST -.9643

LSA 4367.0 MSA 548.1 SSA 19.1

ELI 4266.0 EL2 492.4 ALF 175.67

MID-COURSE EXECUTION ACCURACY

SGT15385.9 Sr_ 651.0 SG3 388.1

RRT -.2703 RI_ o.3241 RTF .9745

S6815379.7 R23 .0626 R13 -.9745

SG115367.0 SG2 626.7 THA 179.34

LAUNCH GATE NOV 22 1964

HELIOCENTRIC CONIC

RL 147.73 LAL -.00

RP 206.69 LAP -1.80

RC $31.606 GL 12.66

PLANETOCENTRIC CONIC

C3 22.317 VHL 4.724

LNCH AZMTH LNCH TIRE

90.00 20 38 11

90.00 9 21 55

100.00 22 O 49

100.00 10 41 37

110.00 25 12 3

110.00 11 46 52

FLIGHT T|NE 416.00 ARRIVAL DATE JAM 12 !9SS

DISTANCE 912.727 EARTH TO MARS

LOt. 59.73 VL 33.168 GAL -6.99 AZL 88.20 HCA 272.81 SNA 190.55 ECC .25402 INC 1.8027 vl 30.159

LOP 332.54 VP 24.241 GAP -15.90 AZP 89.91 TAL 324.38 TAp 237.19 RCA 142.13 APO 238.93 v2 26.494

GP -1.23 ZAL 141.55 ZAP 27.45 (TS 176.45 ZAE 44.41ETE 178.56 ZAC 86.50 ETC 256.51CLP 27.43

DLA 2.79 flAL 206.06 RAO 6567.9 VEL 11.987 PTH 2.14 VHP 6.436 OpA .18 RAp 180.02 ECC 1.$673

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2327.31 -22.14 48.75 69.88 108.12 21 16 58 1727.3 -19.45 41.11

4796.16 18.06 206.64 68.48 67.81 10 41 33 4198.2 14.89 199.40

2060.74 -23.23 28.75 69.48 109.37 22 55 10 1460.7 -20.57 21.11

4539.97 19.12 187.19 68.01 66.57 11 57 17 3940.0 15.79 179.98

1837.79 -28.15 10.58 68.24 112.84 23 42 41 1237.8 -22.83 3.00

4335.68 21.96 t70.26 66.59 65.12 12 59 8 5735.7 18.18 163.17

OIFFERENTIAL CORRECTIONS

70E-2.1684 TRA 9.5412 TC-10.4606 BAU 3.1220

ROE .4866 RRA .0875 RC3 .2746 FAU .05394

FoE-l.lO24 Fflk 2.8375 FC3-2.0926 DSP 54570

8DE 2.2224 8RA 9.5416 BC310.4642 FSP 1342

MID-¢_)URSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

S6715454.0 8r,d_ 653.6 363 362.1 ST 4368.7 SR 591.3 6S 940.3

RRT -.2857 RRF -.3417 RTF .9722 CRT -.5591 CRS .7569 CST -.9647

SG815467.8 R23 .0663 R13 -.9725 LSA 4474.9 MSA 542.1 SSA 18.8

S6115455.2 862 626.3 THA 179.31 ELI 4381.3 EL2 488.9 ALF 175.62

LAUNCH DATE NOV 22 1964 FLIGHT TIRE 418.00

HELIOCENTRIC C4_41C

RL 147.73 LAL -.00

RP 206.68 LAP -1.79

RC 332.609 GL 12.32

PLANETOCENTRIC CONIC

C3 23.334 VHL 4.832

LNCH AZMTH LNCH TIME

90.00 20 47 14

90.00 9 19 51

100.00 22 9 32

100.00 10 40 14

110.00 23 20 0

110.00 11 48 16

ARRIVAL DATE JAN 14 1966

DISTANCE 916.865

LOL 59.73 VL 33.175 GAL -7.24 AZL 88.20 HCA 274.08 SMA 190.66 ECC .25646

LOP 333.81 VP 24.253 GAP -14.07 AZP 89.87 TAL 323.33 TAp 237.40 RCA 141.76

GP -1.21 ZAL 142.72 ZAP 27.02 ITS 176.41 ZN[ 43.67 ETE 178.58 ZAC 86.70

OLA 2.07 RAL 206.96 RAD 6567.9 VEL 12.030 PTH 2.15 VHP 6.548 DpA -.15

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2315.65 -21.89 47.99 71.34 108.43 21 25 50 1715.7

4831.52 18.90 208.73 70.27 68.52 10 40 23 4231.5

2050.17 -22.99 28.05 70.93 109.65 22"43 45 1450.2

4572.23 19.98 189.20 69.81 67.29 11 56 26 3972.2

1829.86 -25.94 10.05 69.66 113.09 23 50 29 1229.7

4365.51 22.86 172.10 66.40 63.87 12 59 2 3765.5

MIO-COURSE EXECUTION ACCURACY

9GT15539.1 8OR 656.2 SG3 337.1

RRT -.3009 RRF -.35g3 RTF .9895

S6815552.9 R23 .0704 RI3 -.g696

$6115540.3 SG2 625.7 THA 17g.27

OIFFER(NTIAL CORRECTIONS

TOE-2.3173 TRA 9.9023 TC-10.1299 BAU 3.1612

ROE .5014 RRA .0800 RC3 .2696 FAU .04911

FOE-l.0892 FRA 2.?257 FC3-1.8221 OSP 54778

BD( 2.3709 BRA g.9027 8C310.1335 FSP 1252

EARTH TO MARS

INC 1.7953 V1 30.159

APO 23g.56 V2 25.496

ETC 256.26 CLP 27.00

RAP 160.79 ECC 1.3840

INJ 2 LAT INJ 2 LONG

-19.17 40.37

15.82 201.41

-20.10 20.45

16.73 181.gl

-22.58 2.49

19.16 164.92

ORBIT OETERMINATION ACCURACY

ST 4480.3 SR 595.4 SS 914.4

CRY -.5759 CRS .7700 CS7 -.9647

LSA 4579.9 NSA 536.3 SSA 18.4

EL1 4493.5 EL2 485.3 ALF 175.57
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JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 28 !•S4

HELIOCENTRIC CONIC
RL 147. TS LAL -.OR

lP lOG. ST LAP -t.T•

RC $33,408 GL 11.99

PLANETOCEMTR 1C CON|C
C3 84.418 VNL 4.942

LNCH AZMTH LNCH TIME
GO.DO tO 5S 9

SO.DO • 18 11

tOO.Q0 tZ 18 •

100.00 10 38 54

110.00 83 s'7 49

110.Q0 !1 45 42

FLIGHT TIME 420.00 ARRIVAL DATE JAN 14 196Q

DISTANCE •21.028 EARTH TO MAR•

LOL 59.73 YL 33.183 GAb -T.SO AZL 88.21 HCA 275.35 SNA 190.79 [CC .25901 INC 1.7878 VS $0.159

LOP 335.08 Vp 24.2•$ GAP -14.85 AZP 89,83 TAL 382.26 TAp 237.61 RCA 141.38 APO 240.81 V2 2•.497

GP -1.19 ZAL 143.88 ZAP 28.S0 ET• 176.38 ZA[ 42.94 ETE 178.57 ZAC •8.90 ETC 25G.21 CLP El.S•

DLA 1,$5 RAL 207.89 RAD 6598.0 VEL IE.0T§ PTH 2.16 VHP 6.663 DpA -.4D RAP 181.57 ECC |.4OLD

L-! TIN[ INJ LAT INJ LONG IMJ RT A$C INJ AZNTH |MJ TIN[ PO CST TIN |NJ E LAT |HJ 6 LONG
tSO4.•G -61.15 47,67 76,8| 108,71 61 34 34 1704.7 -10.09 $•.ii

4864,79 19.76 610.86 76.09 89.26 10 39 16 4264.8 16.76 903.43

2040.25 -22.7O 27.41 72.39 109.92 22 56 • 1440.3 -19.84 19.83

4604,40 60.81 191,22 71.$4 •R.OS II 55 39 4004.4 17.6S 183.86

1826.16 -6S.73 9.55 71.10 113.32 23 5i 11 1292.1 -26.35 E.03

43DS.$0 63.74 178.N ?0,25 G4.GG 12 SR 58 STDS.5 20.13 166.88
DIFFERENTIAL C.(_RECTION$

TOE-E.4GRt 111AlO.tTSO TC_'9.ROSI BAU 3.2022
ROE *S164 RRA o0721 RCS ,2644 FAU .04449

FOE-I.0TS8 FRA 2.6045 FC3-1.$759 BIP 54947
SO• R.S2|6 BRAtO,ETSS BCS 9.8087 FSP t|94

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy
8971SS26.4 8DR SSO.S 8GS $12.0 ST 4S88.8 8R 599.3 SS 88•.T

RRT -.$153 RRF -.3771RTF .9664 CRT -.$915 CRS .7828 CST -.9644

8_lSGSG,3 R25 .OTsl RIG -.9965 L•A 4681.9 MSA §30.• •$A 18.1

S9115928,8 SG8 G24.9 THA 179.24 ELI 4602.6 EL6 4•1.8 ALF 175.55

LAUNCH OAT[ NOV tt ISH_, PLIGHT TIN• 422.00 ARRIVAL DATE JAN 18 1966

HELIOCENTRIC C_NIC

RL 14?.79 LAL -.00
RP 90Q.•T LAP -I.7T

RC SS4.204 GL 11.65

PLANETOC[NTNIC CONIC
CS 25.57• V_ 5.OST

LNCH AZNTH LNCH TIME
90.00 21 4 ST

90.00 9 1• $5

100.O0 2£ 26 34

tOO.DO 10 37 38

I10.00 t3 S$ S£

110.00 11 45 11

DIFFERENTIAL _RECTION$

TOE-9.D936 111A10.9555 TC3-9.4_i0 |AU 3,2447

RD[ .5S1• RMA .OQS• RC5 .2599 FAU ,OSDBD
FD[-I.0SS• FRA 2.49S4 FC3-1.3491 iV S3005

SO[ 9.i770 BRASO.l$}T KS 9,481i FIP 1072

DISTANCE 925.154 EARTH TO MARS
LGL 59.75 VL 35.190 GAL -7.76 AZL 89.22 HCA 276.61 SNA 190.92 ECC .26166 INC 1.7803 vl 50.159

LOP 336.33 VP 24.273 GAP -14.43 AZP 99.79 T_ 321_18 TAP 2ST.T9 RCA 140.97 APO 940.88 V9 96.497

GP -1.17 ZN. 14§.02 ZAP _.19 [T$ |76.36 ZA[ 42.22 [T[ 178.57 9AC 87.10 ETC 258.16 CLP 98.17

OLA .95 RAL 208.79 RAD RIG8.0 XEL 12.122 PTH 2.17 VHp G.T•O DPA -.DS RAP 189.S• ECC 1.4909

L-i TIN[ ;NJ LA T ;NJ LONG ZNJ RT ASC, INJ A_4TH INJ TIME PO CST TIN INJ _ LAT INJ 6 LONG
Ill4.SS -21.42 4l.tO T4,SO 108.14 21 43 11 1694.S -18.85 39.03

4997.99 Z0,30 212.94 75.94 70,03 10 38 IS 4297.9 17.60 605.47

2080.97 -L_.54 IS.DO TS.0T 110.17 23 O 27 1481.0 -19.59 19.E_

4i3i,49 21.i_ 118.27 TS_SO •t.iS 11 •i 54 4OSl.5 t8.55 185.•£
1J13.17 -25,55 0,10 72.55 118.58 24 S 47 1215.2 -66,14 1.$0
4425.04 24.G0 175.85 T2,1S iS.iS 12 58 5i M6S,O 61.08 Jl•,4T

NID-CoURII[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
$GTISTOS.E 8GR •GO.9 •G3 219.4 ST 4G93.7 M •OS.O •S 857.1

RRT -.SSO8 W -.3947 RTF .9627 CRT -.6059 CRS .7950 C•T -.96S9

$G81ST|T,t RSS .0803 RSS -.9628 LSA 47•0,5 MGA 595.4 SGA 17.8

$91iST04,8 SG2 G23.7 THA 179.20 EL! 470•.1 EL2 47•.5 ALF ITS.SO

1328



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 23 1964

HELIOCENTRIC CONIC

RL 147,71 LAL -.00

RP 244.11 LAP 1,11

RC 133.550 GL 9.62

PLANETOCENTRIC CONIC

C3 29.516 VHL 5.433

LNCN AZMTH LNCH TIM(

90.00 17 44 36

90.00 8 32 63

100.00 19 11 23

100.00 9 48 46

110.00 20 31 55

110.00 10 44 44

FLIGHT TIME 160.00 ARRIVAL DATE MAY 2 1965

DISTANCE 417.800 EARTH TO MARS

LOt. 60.74 VL 35.152 GAL -4.11 AZL 88.52 HCA 131.82 SMA 236.43 ECC .38111 INC 1.4845 vl 50.164

LOP 192.57 VP 22.935 GAP 22.33 AZP 90.99 TAL 345.03 TAp 118.85 RCA 146.32 APO 326.54 v2 22.475

GP 1.03 ZAL 113.79 ZAp 173.03 ETS 170.21 ZAE 153.90 ETE .11 ZAC 89.94 ETC 256.03 CLP 173.11

DLA 10.86 RAL 179.18 RAO 6568.2 VEL i2.284 PTH 2.21VHP 10.155 DpA -.15 RAP 186.14 ECC 1.4858

L-| TIME IMJ LA7 INJ LONG INJ RT ASC INJ AZMTH INJ 71HE PO CST TIN INJ 2 LAT INJ Z LONG

2853.36 -27.24 71.21 31.17 98.05 18 28 49 2053.4 -25.85 62.62

4610.16 12.8T 195.28 45.12 64.56 9 49 43 4010.2 9.34 188.38

2373.50 -28.36 50.39 50.94 99.22 19 50 56 1775.5 -26.99 41.94

4365.25 14.07 176.67 44.51 63.35 11 1 33 3765.2 10.38 169.83

2121.43 -32.08 30.47 50.16 102.46 21 7 17 1521.4 -30.03 21.86

4190.09 17.23 161.62 42.75 60.01 11 54 34 3590.1 13.11 154.92

DIFFERENTIAL CORRECTIONS

TD( .7510 TRA-1.9955 TC3 .9861BAU .3896

ROE -.4500 RRA -.1693 RC3 -.0511FAU .06617

FOE -.2991FRA 1.3166 FC3-1.9406 BSP 8473

BO( .8755 BRA 2.0044 SC3 .9874 FSP 610

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2523.3 $6R 519.3 8G3 221.1 ST 1020.3 SR 478.5 SS 467.5

RRT .0002 RRF -.0158 RTF -.8583 CRT -.6895 CRS -.4860 CST .9653

_eB 2576.2 R23 -.01§6 R13 -.8583 LSA 1165.1 MSA 361.4 SSA 32.3

SG1 2523.3 SG2 519.3 THA .DO EL1 1078.4 EL2 328.0 ALF 160.17

LAUNCH DATE NOV 23 1964 PLIGHT TIME 162.00 ARRIVAL DATE NAY 4 1965

HELIOCENTRIC CONIC DISTANCE 419.900 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 33.048 6AL -3.94 AZL 88.53 HCA 132.73 SNA 233.39 ECC .37266 |NC 1.4738 vl 30.164

RP 243.87 LAp 1.08 LOP 193.48 VP 22.798 GAP 21.73 AZ1P 91.00 TAL 343.43 TAp 118.16 RCA 146.42 APO 320.37 V2 22.498

RC 135.719 GL 9.77 G4a 1.07 ZAL 113.08 ZAP 172.52 ETS 170.49 ZAE 153.79 (TE .33 ZAC 90.06 ETC 256.01 CLP 172.60

PLAN[TOCENTRIC CONIC

C3 28.083 VHL 5.299 DLA 11.27 RAt. 178.59 RAD 6568.1

LNCH AZMTM LNCN TIME L-I TIM( INJ LAT

90.00 17 38 49 2654.71 -27.25

90.00 8 33 57 4563.94 12.10

100.00 19 3 50 2374.07 -28.57

100.00 9 49 57 4339.81 13.29

110.00 20 26 56 2120.32 -32.07

110.00 10 43 1 4166.33 16.41

DIFFERENTIAL C_RRECTION8

TOE .7301 TRA-1.9652 TC3 1.0660 BAU .4018

ROE -.4334 RRA -.1626 RC3 -.0312 FAU .06821

FOE -.2920 FRA 1.3362 FC3-2.1026 BSP 8637

80E .8490 8RA 1.9737 DC3 1.0702 FSP 648

VEL 12.225 PTH 2.20 VHP 9.922 DPA -.28 RAP 186.52 ECC 1.4622

INJ LONG |NJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.30 49.82 98.00 18 23 4 2054.7 -25.87 62.91

193.74 43.74 64.20 9 50 21 3983.9 8.53 186.88

50.44 49.60 99.20 19 43 24 1774.1 -27.00 41.99

175.19 43.13 62.98 11 1 57 3739.8 9.36 168.38

30.39 48.82 102.33 21 2 16 1520.3 -30.01 21.78

160.25 41.36 59.59 11 54 28 3566.3 12.25 153.62

.MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2569.2 SGR 512.8 SG3 232.4 ST 1023.1 SR 472.4 SS 469.1

RRT .0037 RRF -.0200 RTF -.8632 CRT -.6841 CRS -.4694 CST .9623

64_ 2619.9 R23 -.0167 R13 -.8632 LSA 1165.2 MSA 362.1 SSA 32.7

_el 2569.2 882 512.8 THA .04 EL1 1078.4 EL2 326.9 ALF 160.62

LAUHCH DATE NOV 23 1964 FLIGHT TiME 164.00 ARRIVAL DATE MAy 6 1965

HELIOCENTRIC CONIC

RL 147.71LAL -.00

RP 243.63 LAP 1.06

RC 137.915 GL 9,91

PLANETOCENTRIC CONIC

C3 26.744 VHL §.171

LNCH AZMTH LNCH T|ME

90.00 17 32 54

90.00 8 35 0

100.00 19 0 lO

100.00 9 50 26

110.00 20 21 48

110.0D 10 45 16

DISTANCE 422.305 EARTH TO MARS

LOL 60.74 VL 34.949 GAL -3.77 AZL 88.54 HCA 133.64 SNA 230.56 ECC .36457 INC 1.4628 Vl 30.164

LOP 194.59 VP 22.669 GAP 21.14 AZP 91.01 TAL 345.84 TAp 119.48 RCA 146.51 APO 314.62 V2 22.522

GF 1.11 ZAL 112.36 Zkp 172.00 ETS 170.74 ZAE 155.73 ETE .56 ZkC 90.19 ETC 255.99 CLP 172.06

DLA 11.69 RAL 177.98 RAO 6568.1VEL 12.170 pTH 2.18 VHP 9.694 OpA -.41 RAp 186.90 ECC 1.4401

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LOHG

2656.58 -27.27 71.44 48.48 97.94 18 17 10 2056.6 -25.89 63,04

4557.76 11.32 192.22 42.36 63.87 9 50 56 3957.8 7.71 185.39

2375.13 -28.58 50.51 48.26 99.16 19 39 45 1775.1 -27.02 42.06

4314.44 12.50 173.72 41.76 62.62 11 2 20 3714.4 8.73 166.95

2119.65 -32.06 30.34 47.48 102.55 20 57 8 1519.7 -30.00 21.74

4142.68 15.59 158.91 39.98 59.19 11 54 19 3542.7 11.39 152.33

DIFFERENTIAL CORRECTIONS

TOE .7081 TRA-1.9346 TC3 1.1556 BAU .4136

R0E -.4172 RRA -.1762 RC3 -.0510 FAU .07033

FOE -.2837 FRA 1.3536 FC3-2.2768 6SP 8621

BDE .8219 BRA 1.9426 BC5 1.1567 FSp 684

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2614.3 $GR 306.1 SG3 244.2 ST 1023.7 SR 466.1 SS 470.0

RRT .OOSO RRF -.0250 RTF -.8679 CRT -.6778 CRS -.4509 CST .9589

SGB 2662.9 R26 -.0177 R13 -.8679 LSA 1163.3 MSA 363.0 SSA 33.2

SG1 2614.3 SG2 306.1 THA .09 EL1 1076.6 EL2 325.8 ALF 161.05

LAUNCH DATE NOV 23 1964 PLIGHT TIME 166.00 ARRIVAL DATE MAY 8 1965

HELIOCENTRIC CCNIC 01STANCE 424.806

RL 147.71 LAL -.00 L04. 60.74 VL 34.853 GAL -3.60 AZL 88.55 HCA

RP 243.38 LAp 1.03 LOP 195.30 Vp 22.546 GAP 20.56 AZP 91.02 TAL

RC 140.134 GL 10.05 GP 1.15 ZAL 11_.61 ZAP 171.48 ETS 170.94 ZAE

PLANETOCENTRIC CONIC

C3 25.492 VHL 5.049 DLA 12.11RAL 177.35 RAD 6568.0 VEL 12.119 PTH

EARTH TO MARS

134.55 SMA 227.92 ECC .35683 INC 1.4515 vl 30.164

346.25 TAp 120.81 RCA 146.59 APO 309.25 V2 22.547

153.71 ETE .79 ZAC 90.31 ETC 255.98 CLP 171.55

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG

90.00 17 26 49 2658.94 -27.29 71.61 47.14 97.85 18 11 8

90.00 8 36 2 4531.67 10.53 190.70 41.00 63.56 9 51 34

100.00 18 54 21 2376.66 -28.60 50.63 46.92 99.10 19 33 57

1DO.D0 9 51 12 4289.18 11.70 172.27 40.39 62.30 11 2 41

110.00 20 16 33 2!19.42 -32.05 30.32 46.15 102.56 20 51 53

110.00 10 45 29 4119.19 14.77 157.59 38.61 58.82 11 54 8

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6863 TRA-I.9031 TC5 1.2470 OAU .4253 SGT 2659.2 SGR 499.2 SG3 256.6

ROE -.4016 RRA -.1700 RC3 -.0504 FAU .07258 RRT .0127 RRF -.0303 RTF -.6723

FOE -.2748 FRA 1.5700 FC3-2.4848 BSP 8989 988 2705.6 R23 -.0189 R13 -.8723

DOE .7952 BRA 1.9107 BC3 1.2480 FSP 724 SG1 2659.2 SG2 499.2 THA .14

2.17 VHp 9.472 DPA -.53 RAP 187.27 ECC 1.4195

INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2058.9 -25.92 63.21

3931.7 6.90 183.91

1776.7 -27.04 42.17

3689.2 7.90 165.54

1519.4 -29.99 21.72

3519.2 10.53 151.05

ORBIT OETERM|NAT1ON ACCURACY

ST 1023.3 SR 459.6 SS 470.3

CRT -.6715 CRS -.4313 C$T .9551

LSA 1160.2 MSA 363.8 SSA 33.6

ELI 1073.8 EL2 324.5 ALF 161.46
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 23 1964

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 243.12 LAp 1.01

RC 142.373 GL 10.18

PLANETOCENTRIC CONIC

C3 24.321 VHL 4.932

LNCM AZMTM LNCH TIME

90.00 17 20 35

90.00 6 37 3

100.00 18 48 23

100.00 9 51 57

110.00 20 11 10

110.00 10 43 39

FLIGHT TIM( 168.00

DISTANCE 427.396

LOt. 60.74 VL 34.762 GAL -3.44 AZL 89.56 HCA 135.47 SMA

LOP 196.22 VP 22.430 GAP 19.97 AZF 91.03 TAL 346.67 TAp

GP 1.19 ZAL 110.85 ZAP 170.94 ETS 171.12 ZAE 153.74 ETE

DLA 12.54 RAL 176.69 RAO 6568.0 VEL 12.071 PTH 2.16 VHp

L-1 TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME

2661.81 -27.32 71.81 45.79 97.75 18 4 57

4505.64 9.74 189.20 39.64 63.28 9 52 9

2378.87 -28.62 50.77 45.58 99.03 19 28 2

4264.02 10.90 170.83 39.03 61.99 11 3 1

2119.61 -32.06 30.34 44.82 102.56 20 46 30

4093.83 13.94 156.29 37.25 58.47 11 53 54

DIFFERENTIAL CORRECTIONS

TOE .6762 TRA-1.8590 TC3 1.3623 BAU .4432

RDE -.3867 RRA -.1643 RE3 -.0498 FAU .07479

FOE -.2617 FRA 1.3887 FC3-2.6624 BSP 8864

BOE .7790 BRA 1.8662 BC3 1.3632 FSP 772

LAUIACH DATE NOV 23 1964

MID-COURSE ExECuTION ACCURACY

SGT 2705.2 SGR 492.5 SG3 269.4

RRT .0104 RRF -.0376 RTF -.8803

SG8 2749.6 R23 -.0282 R13 -.8803

SGt 2705.2 $62 492.5 THA .11

ARRIVAL DATE MAY 10.1965

EARTH TO MARS

225.46 ECC .34943 INC 1.4397 Vl 30.164

122.14 RCA 146.68 APO 304.24 V2 22.572

1.03 ZAC 90.44 [TC 255.97 ELF 171.02

9.255 DpA -.65 RAp 187.64 ECC 1.4003

PC) CST TIM INJ 2 LAT INJ 2 LONG

2061.8 -25.96 63.41

3905.6 6.07 182.44

1778.7 -27.07 42.31

3664.0 7.07 164.13

1519.6 -30.00 21.73

3495.8 9.67 149.79

ORBIT OETERM|NATION ACCURACy

ST 1029.3 SR 453.1 SS 469.4

CRT -.6735 CRS -.4047 CST .94§4

LSA 1162.2 MSA 364.9 SSA 33.4

EL1 1078.2 EL2 319.8 ALF 161.83

FLIGHT TIME 170.00 ARRIVAL DATE MAY 12 1963

HELIOCENTRIC CCNIC DISTANCE 430.065 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 34.674 GAL -3.28 AZL 88.57 HCA 136.39 SMA 223.15 ECC .34236 INC 1.4276 Vl 30.164

RP 242.87 LAp .98 LOP 197.14 VP 22.320 GAP 19.39 AZP 91.03 TAL 347.09 TAp 123.48 RCA 146.75 APO 299.55 V2 22.598

RC 144.629 GL 10.31 GP 1.24 ZAL 110.07 ZAp 170.40 (T9 !71.27 zA( 153.80 ET( 1.27 ZAC 90.57 ETC 255.95 CLP 170.48

PLANETOCENTRIC CONIC

C3 23.226 VHL 4.820 DLA 12.97 RAL 176.02 RAD 6567.9 VEL 12.025 PTH 2.15 VHP 9.044 DPA -.77 RAp 188.00 £CC 1.3823

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 14 15 2665.10 -27.35 72.05 44.46 97.64 17 58 41 2065.1 -26.01 63.64

90.00 8 38 2 4479.85 8.94 187.72 38.30 63.02 9 52 41 3879.8 5.26 180.99

100.00 18 42 19 2381.09 -28.64 $0.95 44.24 98.94 19 22 0 1781.1 -27.11 42.48

100.00 9 52 39 4239.10 10.10 169.41 37.69 61.72 11 3 18 3639.1 6.24 162.74

110.00 20 $ 42 2120.18 -32.07 30.38 43.49 102.$3 20 41 2 1520.2 -30.01 21.77

110.00 10 45 45 4072.77 13.12 155.01 35.90 $8.15 11 $3 38 3472.8 8.81 148.56

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .6475 TRA-1.8331 TC3 1.4515 BAU .4510 St;T 2747.9 3GR 485.0 863 283.1 ST 1021.9 SR 446.1 SS 469.1

ROE -.3721 RRA -.1586 RE3 -.0490 FAU .07733 flRT .0205 RRF -.0439 RTF -.8824 CRT -.6616 CRS -.3846 CST .9433

FOE -.2523 FflA 1.4028 FC3-2.8822 BSF 9184 SG8 2790.3 R23 -.0252 R13 -.8824 LSA 1152.6 MSA 365.8 SSA 34.2

6DE .7468 8RA 1.8399 8C3 1.4523 FSP 813 SGI 2747.9 362 484.9 THA .21 EL1 1068.1 EL2 320.1 ALF 162.25

LAUNCH DATE NOV 23 1964 FLIGHT T|ME |72.00 ARR|VAL DATE MAY 14 1965

HELIOCENTRIC CONIC

RL 147.71LAL -.00

RP 242.80 LAp .96

RC 146.900 GL 10.43

PLANETOCENTRIC CONIC

C3 22.207 VHL 4.712

LNCH AZMTM LNCN TIME

90.00 17 7 43

90.00 S 38 58

1OO.00 16 36 9

100.00 9 53 18

110.00 20 0 8

110.00 10 45 49

OISTANCE 432.810

LOt. 60.74 YL 34.990 GAL -3.13 AZL 68.$9 HCA 137.31 SMA

LOP 198,09 qp 22.216 SAP 18.82 AZP 91.04 TAL 347.52 TAp

GP 1.29 ZAL 109.28 ZAP 169.85 (TS 171.39 ZAE 153.91 ET(

EARTH TO MARS

220.9g ECC .33559 INC 1.4149 vl 30.164

124.83 RCA 146.63 APO 295.15 V2 22.624

1.52 ZAC 90.70 ETC 255.94 CLp 169.93

DLA 13.39 RAL 175.33 RAD 6567.9 VEL 1t.983 PTH 2.14 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2668.84 -27.38 72.32 43.12 97.51 17 52 17

4454.24 8.15 186.26 $6.97 62.79 9 53 12

2383.93 -28.67 51.15 42.91 98.84 19 15 $2

4214.39 9.30 168.01 36.35 61.46 11 3 35

2121.14 -32.08 30.45 42.17 102.49 20 35 29

4049.94 12.29 153.75 34.57 57.85 11 $3 19

8.837 DpA -.88 RAp 188.36 ECC 1.3655

PO CST TIM INJ 2 LAT INJ 2 LONG

2068.8 -26.06 63.90

3854.2 4.44 179.55

1783.9 -27.15 42.68

3614.4 5.42 161.37

1521.1 -30.03 21.84

3449.9 7.96 147.34

ORBIT DETERMINATION ACCURACY

ST 1014.9 SR 439.0 SS 468.0

CRT -.6507 CRS -.3603 CST .9393

LSA 1142.7 MSA 367.1 SSA 34.9

EL1 1058.6 EL2 319.6 ALF 162.65

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6212 TRA-1.8042 TC3 1.5497 8AU .4603 8GT 2790.8 6GR 477.4 SG3 297.$

ROE -.3579 RRA -.1532 RE3 -.0488 FAU .07996 RRT .0299 RRF -.0516 RTF -.8852

FOE -.2406 FRA 1.4171 FC3-3.1174 8SP 9433 $68 2631.3 R23 -.0243 R13 -.88§3

8DE .7169 8RA 1.8107 BC3 1.5504 FSP 858 SG1 2790.8 362 477.2 THA .30

LAU_iCH OAT( NOV 23 1964 FLIGHT T|ME 174.00 ARRIVAL DATE MAY 16 1965

HELIOCENTRIC C_NIC DISTANCE 435.624 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 34.$10 GAL -2.97 AZ1. 68.60 HCA 138.23 SMA 218.97 ECC .32912 INC 1.4018 vl 30.164

RP 242.$4 LAp .93 LOP 198.98 VP 22.118 GAP 18.25 A ZP 91.05 TAL 347.95 TAp 126.18 RCA 146.90 APO 291.03 V2 22.651

RC 149.184 GL 10.54 GP 1.34 ZAL 108.47 ZAP 169.29 ETS 171.49 ZA( 154.06 ETE 1.78 ZAC 90.83 ETC 255.93 CLP 169.37

PLANt[TOCENTRIC CONIC

C3 21.252 VHL 4.610 DLA 13.82 RAL 174.62 RAD 6567.9 VEL 11.943 PTH 2.13 VHp 8.635 OpA -.98 RAp 188.71ECC 1.3498

LNCH AZMTH LNCH TIME L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZIATH tNJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

90.00 17 1 13 2673.00 -27.42 72.62 41.79 97.36 17 45 46 2073.0 -26.12 64.19

90.00 8 39 52 4428.86 7.36 184.82 35.64 62.58 9 53 41 3828.9 3.63 178.12

100.00 18 29 51 2387.16 -28.71 51.39 41.58 98.72 19 9 38 1787.2 -27.20 42.91

100.00 9 53 55 4189.93 8.50 166.63 35.03 61.23 11 3 45 3589.9 4.60 160.02

110.00 19 54 27 2122.45 -32=10 30.55 40.85 102.44 20 29 50 1522.4 -30.05 21.93

110.00 10 45 49 4027.41 11.47 152.52 33.24 57.58 11 52 56 3427.4 7.12 146.14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

YDE .5975 TRA-1.7731TC3 1.6560 BAU .4707 SGT 2834.2 3GR 469.7 SG3 312.6 ST 1OO8.5 SR 431.8 SS 466.5

ROE -.3444 RRA -.1480 RE3 -.0430 FAU .08272 RRT .0387 RRF -*0603 RTF -.8886 CRT -.6412 CRS -.3340 CST .9338

FOE -.2280 FRA 1.4312 FC3-3.3698 BSP 9617 SGB 2872.8 R23 -.0250 R13 -.8886 LSA 1133.2 MSA 368.4 SSA 35.5

BOE .6896 8RA 1.7792 8C3 1.6566 FSP 906 SG1 2834.2 362 469.4 THA .38 EL1 1049.8 EL2 318.3 ALF 163.04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCM DATE MOV 23 1944

MELIOCEMTRIC CONIC

RL 147.71 LAL -.00

RP 242.08 LAp .91

RC 151.478 GL 10.84

PLAM(TOCENTR i C C(_II C

C3 20.359 VHL 4.512

Lk_H AZMTM LNCM TIM(

90.00 16 54 33

90.00 6 40 43

100.00 16 24 28

100.00 9 $4 29

110.00 19 48 42

110.00 10 45 45

FLIGHT TIME |76.00 ARRIVAL DATE MAY 16 1965

DISTANCE 436.501 EARTH TO MARS

LOL 90.74 VL 34.433 GAL -2.83 AZL 88.61 HCA 139.14 SMA 217.07 ECC .32294 INC t.5882 vl 30.164

LOP 199.90 VP 22.D28 GAP 17.66 AZP 91.05 TAL 348.39 TAp 127.54 RCA 146.97 Apo 267.17 V2 22.676

GP 1.40 ZAL 107.64 ZAP 168.71 ETS 171.58 zAE 154.25 ETE 2.05 ZAC 90.96 ETC 255.92 CLP 168.80

DLA 14.24 RAL 173.89 RAO 8587.8 VEL 11.904 PTH 2.12 VHF 8.438 DPA -1.08 RAP 189.05 ECC 1.3351

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2677.53 -27.46 72.94 40.46 97.20 17 39 10 2077.5 -26.18 64.51

4403.78 8.57 183.40 34.33 62.39 9 54 7 3803.6 2.82 176.72

2390.75 -28.74 51.85 40.26 98.59 19 3 19 1790.8 -27.26 43.16

4165.77 7.71 185.26 33.71 61.03 11 3 55 3565.8 3.79 158.69

2124.08 °32.12 30.67 39.53 102.37 20 24 6 1524.1 -30.09 22.05

4005.20 10.64 151.32 31.93 57.33 11 52 30 3405.2 6.28 144.97

OIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE .5733 TRA-I.?395 TC3 1.7668 BAU .4810 $GT 2874.9 SGR 461.9 SG3 328.3 ST 999.8 SR 424.4 Ss 464.1

ROE -.3313 RRA -.1431 tiC3 -.0398 FAU .06558 RRT .0483 RRF -.0704 RTF -.8921 CRT -.6312 CRS -.3037 CST .9268

FOE -.2132 FRA 1.4442 FCS-3.SS90 B_P 9804 SG8 2911.8 RZ3 -.0263 R13 -.8921 LSA 1121.1MSA 370.0 SSA 36.0

60E .8621DRA 1.7453 BC3 1.7673 FSP 959 $4;1 2875.0 $42 461.4 THA .48 EL1 1039.0 EL2 316.8 ALF 163.42

LAUNCH DATE NOV 23 1964 FLIGHT TIM( 178.00 ARRIVAL DATE MAY 20 1965

HELIOCENTRIC CCNIC DISTANCE 441.439

RL 147.71 LAL -.00 LCA. 60.74 VL 34.359 GAL -2.68 AZL 88.63 HCA 140.08 SMA 215.28 ECC

RP 241.79 LAP .88 LOP 200.63 VP 21.939 GAP 17.12 AZP 91.05 TAL 348.83 TAp 128.91 RCA

RC 153.781 GL 10.74 GP 1.46 ZAL 108.81 ZAP 168.13 ET9 171.64 zA( 154.47 ETE 2.33 ZAC

PLAN(TOCENTRIC CONIC

C3 19.525 VHL 4.419 OLA 14.64 RAL 173.14 RAD 6567.8 V(L 11.870 PTH 2.11 VHP 8.246 DPA

LI_H AZNTH LNCH TIME L-I TIM( INJ LAT INJ _G INJ RT ASC INJ AZ14TH INJ TIME

90.00 16 47 47 2882.41 -27.50 73.29 39.14 97.03 17 32 29

90.00 8 41 31 4378.98 5.78 182.00 33.03 62.23 9 54 30

100.00 18 17 O 2394.66 -28.78 51.93 38.94 98.44 18 56 55

100.00 9 54 59 4141.95 6.92 163.95 32.41 60.85 11 4 1

110.00 19 42 52 2126.01 -32.14 30.81 38.22 102.29 20 18 18

110.00 10 45 38 3983.37 9.86 150.14 30.62 57.10 11 52 O

DIFFEfl(NTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5S03 TRA-l.TORi TC3 1.8829 BAU .4918 _T 2916.7 SGR 454.1 SG3 344.9

ROE -.3187 RRA -.1385 RC3 -.0353 FAU .08858 RRT .0587 RRF -.0820 RTF -.6.956

FOE -.1975 FRA 1.4575 FC3-3.9278 BSP 9947 Sr_ Z951.8 R23 -.0281 R13 -.8956

BOE .6359 BRA 1.7117 BC3 1.8832 FSP 1011 SGI 2916.8 9GZ 453.3 THA .54

EARTH TO MARS

.31703 INC 1.3741 Vl 30.164

147.03 APO 283.33 V2 22.706

91.09 (TC 255.91 CLP 168.22

-1.17 RAP 189.39 ECC 1.3213

PO CST TIM INJ 2 LAT INJ 2 LONG

2082.4 -26.24 64.85

3779.0 2.02 175.34

1794.7 -27.32 43.44

3542.0 2.98 157.38

1526.0 -30.13 22.19

3383.4 5.45 143.81

ORBIT DETERMINATION ACCURACY

ST 991.1 SiR 416.9 S6 461.6

CRT -.6212 CRS -.2711 CST .9186

LSA 1108.8 MSA 371.9 $SA 36.4

ELl 1028.0 EL2 315.0 ALF 165.79

LAUNCH DATE NOV 23 i964

HELIOCENTRIC CONIC

RL 147.T1 LAL -.00

RP 241.51 LAP .66

RC 156.092 GL 10.82

PLANET(_ENTR IC CONIC

C3 18.746 VHL 4.330

LNCH AZMTH LNCH TIN(

90.00 16 40 57

90.00 8 42 15

100.00 18 10 28

100.00 9 55 24

110.00 19 36 59

110.00 10 45 24

FLIGHT TIME 180,00 ARRIVAL DATE MAY 2Z 1965

DISTANCE 444.431 EARTH TO MARS

LOL 60.74 VL 34.289 GAL -2.54 AZL 88.64 HCA 141.01 SMA 213.60 ECC .31138 INC 1.3594 Vl 30.164

LOP 201.76 VP 21.857 GAP 16.56 AZP 91.06 TAL 349.27 TAp 130.28 RCA 147.09 APO 280.11 V2 22.734

GP 1.52 ZAL 105.96 ZAP 167.54 ETS 171.89 ZA( 154.73 (TE 2.63 ZAC 91.23 (TC 255.90 CLP 167.63

OLA 15.08 RAL 172.38 RAD 6567.8 VEL 11.838 PTH 2.10 VHP 8.058 DpA -1.25 RAp 169.73 ECC 1.5085

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2687.58 -27.54 73.67 37.82 96.85 17 25 44 2087.6 -26.31 65.22

4454,56 5.01 180.62 31.74 62.09 9 54 49 3754.6 1.24 173.97

2398.85 -28.82 52.24 37.62 98.29 18 50 27 1798.9 -27.38 43.73

4118.53 6.14 162.65 31.11 60.69 11 4 3 3518.5 2.19 156.09

2128.20 -32.18 30.98 36.92 102.20 20 12 27 1528.2 -30.17 22.34

3961.95 9.06 148.99 29.33 56.90 11 51 26 3362.0 4.64 142.69

OIFFERENTI AL CORRECTIONS

TOE .5267 TRA-1.6721 TC3 2.0007 BAU .5015

ROE -.3065 RRA -.1341RC3 -.0302 FAU .09171

FOE -.1602 FRA 1.4699 FC3-4.2353 OSP 10115

80E .6094 BRA 1.6775 0C3 2.0009 FSP 1069

MID-COURSE EXECUTION ACCURACY

SGT 2956.2 SGR 446.I SG3 362.1

flRT .0707 RRF -.095t RTF -.8989

SG8 2989.6 R23 -.0301 R13 -.8989

SG1 2956.3 SG2 444.9 THA .63

ORBIT DETERMINATION ACCURACY

ST 980.4 SiR 409.3 SS 458.8

CRT -.6101CRS -.2354 CST .9093

LSA 1094.5 MSA 374.1 SSA 36.9

EL1 1015.2 ELI 313.2 ALF 164.16

LAUNCH OATE NOV 23 1944 FLIGHT TIM( 182.00 ARRIVAL DATE MAY 24 1965

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 241.22 LAp .83

RC 158.408 GL 10.89

PLAN£TOCENTRIC CONIC

C3 18.016 VHL 4.245

LNCH AZll4TH LNCH TIME

90.00 16 34 2

90.00 8 42 54

100.00 18 3 52

100.00 9 55 45

110.00 19 31 1

110.00 10 45 6

DIFFERENTIAL CCRRECTIONS

TOE .5196 TRA-I.6221 TC3 2.1587 BAU .5200

ROE -.2940 RRA -.1302 RC3 -.0246 FAU .09497

FOE -.1610 FRA 1.4821 FC3-4.5837 BSP 9882

BDE .5975 BRA 1.6273 8C3 2.1588 FSP 1131

DISTANCE 447.476 EARTH TO MARS

LOL 60.74 VL 34.221 GAL -2.41 AZL 88.46 HCA 141.94 SMA 212.02 ECC .30597 INC 1.3439 vl 30.164

LOP 202.69 VP 21.781 GAP 16.01 AZP 91.06 TAL 349.71 TAP 131.65 RCA 147.15 APO 276.89 V2 22.762

GP 1.58 ZAL 105.10 ZAp 166.93 ET9 171.73 ZA( 155.03 ETE 2.95 ZAC 91.36 (TC 255.89 CLp 167.03

OLA 15.49 RAL 171.59 RAD 6567.7 VEL 11.807 PTH 2.09 VHP 7.874 DpA -1.33 RAp 190.05 (CC 1.2965

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2693.03 -27.59 74.06 36.50 96.86 17 18 55 2093.0 -26.38 65.60

4330.54 4.24 179.27 30.45 61.98 9 55 5 3730.5 .46 172.63

2403.31 -28.87 52.56 36.31 98.12 18 43 55 1803.3 -27.44 44.05

4095.49 5.37 161.37 29.83 60.55 11 4 1 3495.5 1.41 154.83

2130.63 -32.22 31.16 35.62 102.10 20 6 32 1330.6 -30.22 22.52

3940.94 8.28 147.86 28.04 56.72 11 50 47 3340.9 3.84 141.59

MID-COURSA[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3002.1SGR 438.5 SG3 380.2 ST 979.6 SR 402.0 SS 455.6

RRT .0736 RRF -.1095 RTF -.9059 CRT -.6147 CRS -.1951CST .8891

SG8 3034.0 R23 -.0415 R13 -.g060 L9A 1088.6 MSA 377,4 SSA 34.3

SGI 3002.3 SG2 437.3 THA ,63 EL1 1013.5 EL2 306.5 ALF 164.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.T1LAL -.OO

RP 240.93 LAP .80

RC 160.729 GL 10.95

PLANETOCENTRIE CONIC

C5 17.337 VHL 4.164

LNCH AZMTH LNCH TIME

90.00 16 27 7

90.00 8 43 29

100.00 17 57 16

100.00 9 56 1

110.00 19 25 4

110.00 10 44 42

FLIGHT TIM( 184.00 ARRIVAL DATE MAy 26 1965

DISTANCE 450.568

LOt. 60.74 VL 34.156 GAL -2.27 AZL 68.67 HCA 142.87 SMA

LOP 203.62 VP 21.710 GAP 15.47 AZP 91.06 TAL 350.15 TAp

GP 1.65 ZAL 104.24 ZAP 166.31 ETS 171.75 ZAE 155.36 ETE

EARTH TO MARS

210.53 ECC .30061 INC 1.3260 Vl 30.164

133.02 RCA 147.20 APO 273.66 V2 22.791

3.29 ZAC 91.50 ETC 255.88 CLP 166.41

DLA 15.89 RAL 170.80 RAO 6567.7 VEL 11,776 PTH 2.08 VNp 7.695 DpA -1.39 RAp 190.37 ECC 1.2853

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2698.60 -27.63 74.46 35.19 96.46 17 12 6 2096.6 -26.45 65.99

4307.10 3.49 177.96 29.16 61.88 9 55 16 3707.1 -.30 171.33

2407.88 -28.91 52.89 35.01 97.95 18 37 24 1807".9 -27.51 44.37

4073.06 4.62 160.13 26.56 60.43 11 3 54 3473.1 .65 153.59

2133.17 -32.25 31.35 34.52 101.99 20 0 37 1533.2 -30.27 22.70

3920.53 7.52 146.76 26.77 56.55 11 50 3 3320.5 3.06 140.52

DIFFERENTIAL CORRECTIONS

TOE .4823 TRA-l.6019 TC3 2.2518 BAU .5219

ROE -.2835 RRA -.1261 RE3 -.0168 FAU .09650

FOE -.1427 FRA 1.4916

ROE .5594 BRA 1.6069

LAUNCH OATE NOV 23 1964

HID-COURSE EXECUTION ACCURACy ORBIT DETERN|NATION ACCURACY

SGT 3034.7 SGR 430.1 SG5 399.4 ST 957.3 SR 393.9 SS 452.7

RRT .0983 RRF -.1263 RTF -.9055 CRT -.5891 CRS -.1566 CST .8860

FC3-4.9186 BSP 10364 SG8 3065.0 623 -.0357 R13 -.9055 LSA 1063.6 HSA 379.1 SSA 37.7

DE3 2.2519 FSP 1193 SGI 3035.0 SG2 427.9 THA .61 ELI 988.0 EL2 306.6 ALF 164.69

HELIOCENTRIC CCNIC

RL 147.71 LAL -.OO LOL 60.74 VL 34.094 GAL

RP 240.64 LAp .77 LOP 204.56 VP 21,643 GAP

FLIGHT TIME 186.00 ARRIVAL DATE MAY 28 1965

DISTANCE 453.705 EARTH TO MARS

-2.14 AZL 08.69 HCA 143.81 SMA 209.13 ECC .29596 INC 1.3111 vl 30.164

14.93 AZP 91.06 TAt. 350.59 TAp 134.40 RCA 147.25 Also 271.00 V2 22.821

RC 163.052 GL 11.00 TIP 1.73 ZAL 103.36 ZAp 165.68 (TS 171.76 ZAE 155.72 ETE 3.64 ZAC 91.64 ETC 255..87 CLP 165.79

PLANETOCENTRIC CONIC

CS 16.701 VHL 4.087 OLA 16.28 RAt. 169.99 RAD 6567.7 V(L 11.751 PTH 2.07 VHP 7.519 DpA -1.45 RAp 190.68 ECC 1.2749

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT [NJ LONG INJ RT ASC |NJ AZMTfl INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 16 20 10 2704.32 -27.67 74.87 33.88 96.26 17 5 14 2104.3 -26.52 66.40

90.00 8 43 57 4284.16 2.75 176.68 27.92 61.81 9 55 21 3684.2 -1.04 170.05

100.00 17 50 38 2412.59 -28.95 53.24 33.71 97.77 18 30 50 1812.6 -27.56 44.70

100.00 9 56 10 4051.13 3.88 158.92 27.)0 60.34 11 3 41 5451.1 -.10 152.39

110.00 19 19 5 2135.85 -32.29 31.55 53.03 101.88 19 54 41 1555.9 -30.32 22.89

110.00 10 44 13 3900.63 S.TT 145.72 25.51 56.41 11 49 13 3500.6 2.31 139.48

DIFFERENTIAL CCRR(CTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .4580 TRA-1.5687 TCS 2.3752 BAU .5305 _M_T 3070.9 S_ 422.0 9G3 419.5 ST 942.4 SR 386.0 SS 449.7

ROE -.2726 RRA -.1224 RC3 -.0083 FAU .10215 RRT .1185 RRF -.1449 RTF -.9079 CRT -.5734 CRS -.1142 CST .8740

FOE -.1227 FRA 1.5011 FC3-5.2953 BSP 10533 _ 3099.8 R23 -.0374 R13 -.9080 LSA 1045.1 HSA 381.7 SSA 58.2

BDE .5330 BRA 1.5735 BC3 2.5752 FSP 1258 $¢;1 3071.3 SG2 419.1 THA .93 EL1 971.1 EL2 306.9 ALF 165.26

LAUNCH DATE NOV 23 1964 FLIGHT TIME 188.00 ARRIVAL DATE MAY 30 1965

HELIC_ENTRI( CONIC

RL 147.71 LAL -.OO

RP 240.34 LAp .75

RC 165.375 GL 11.05

PLANETOCEMTRIC CONIC

C3 16.107 YHL 4.013

LNCH AZMTH LNCH TIME

90.00 16 13 13

90.00 8 44 19

100.00 17 44 0

100.00 9 56 15

110.00 19 13 5

110.00 10 4S 37

D|$TANCE 456.864 EARTH TO MARS

LOL 60.74 VL 34.055 GAL -2.02 AZL 88.71 HCA 144.75 SHA 207.80 ECC ,29116 INC 1.2935 Vl 30.164

LOP 205.49 VP 21.591 GAP 14.59 A ZP 9|.06 TAL $51.04 TAp 135.78 RCA 147.30 APO 266.31 V2 22.651

GP 1.81 ZAL 102.49 ZAP 165.04 ET$ 171.76 ZAE 156.12 ETE 4.02 ZAC 91.79 ETC 255.87 CLP 165.15

OLA 16.66 RAL 169.16 RAO 6567.6 VEL 11.726 PTH 2.07 VHP 7.548 OPA -1.50 RAp 190.99 ECC 1.2651

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2710.11 -27._2 75.29 32,58 96.05 16 58 23 2110.1 -26.59 66.81

4261.62 2.03 175.43 26.67 61.75 9 55 20 3661.8 -1.76 168.80

2417.36 -29.00 53.58 32.4! 97.60 18 24 17 1617.4 -27.64 45.04

4029.60 3.16 157.75 26.04 60.26 11 3 25 3429.8 -.62 151.22

2139.60 -32.33 51.75 51.75 101.76 19 48 44 1538.6 -50.57 23.08

3881.33 6.04 144.70 24.26 56.29 11 48 18 3281.3 1.57 138.47

DIFFERENTIAL CORRECTIONS

TOE .4354 TRA-1.5341 TC3 2.5044 DAU .5393

ROE -.2622 RRA -.1189 RC3 .0016 FAU .10600

FOE -.1012 FRA 1.5097 FC3-5.6973 BSP 10675

6DE .5082 BRA 1.5387 9C3 2.5044 FSP 1329

LAUNCH DATE NOV 23 1964

HELIOCENTRIC CCe4IC

RL 147.71 LAL -.00

RP 240.04 LAp .72

tic 167.697 GL 11.05

PLAN_TOCENTRIC CONIC

C3 15.552 VHL 3.944

LNCH AZMTH LNCH TIM(

90.00 16 6 17

90.00 8 44 33

100.00 17 37 22

100.00 9 56 9

110.00 19 7 7

110.00 10 42 53

HIO-COURSE EXECUTION ACCURACY

SGT 3107.0 SGR 414.1 SG3 440.5

RRT .1590 RR_ -.1659 RTF -.9106

SGB 3134.5 R23 -.0402 613 -.9107

SG1 3107.5 5G2 410.2 THA 1.06

FLIGHT TIME 190.00

DISTANCE 460.104

LOL 60.74 VL 33.976 GAL -1.90 AZL 88.73 HCA 145.69 SHA

LOP 203.43 VP 21.524 GAP 13.86 AZP 91.05 TAL 351.48 TAp

GP 1.90 ZAL 101.60 ZAP 164.38 ETS 171.75 Zk_E 156.56 ETE

OLA 17.03 RAL 1S8.32 RAD 6567.6 VEL 11.702 PTH 2.06 VHP

L-I TIME |NJ LAT ZNJ LONG IHJ RT ASC INJ AZMTH

2715.90 -27.76 75.71 31.29 95.85

4240.13 1.35 174.22 25.43 61.71

2422,13 -29.04 53.93 31.12 97.42

4009.13 Z.46 156.61 24.80 60.20

2!41.37 -32.37 31.96 30.47 101.64

3862.66 5.33 143.72 25.02 56.19

OIFFERENTIAL CORRECTIONS

TOE .4181 TRA-1.4934 TC3 2.6485 BAU .5507

ROE -.2521 RRA -.1157 RC3 .0127 FAU .11002

FOE -.0788 FRA 1.5168 FC3-6.1243 BSP 10696

BDE .4882 BRA 1.4979 BC3 2.6485 FSP 1405

ORBIT DETERMINATION ACCURACY

ST 927.5 SR 379.0 SS 446.7

CRT -.5594 CRS -.0693 CST .8594

LSA 1026.3 MSA 384.8 SSA 38.6

EL1 954.2 EL2 304.6 ALF 165.66

ARRIVAL DATE JUN 1 1965

EARTH TO MARS

206.55 ECC .28666 INC 1.2749 vl 30.164

137.17 RCA 147.34 APO 265.76 V2 22.881

4.44 ZAC 91.94 ETC 255.66 CLP 164.50

7.180 OPA -1.54 RAp 191.29 ECC 1.2559

INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

16 51 33 2115.9 -26.66 67.22

9 55 13 3640.1 -2.46 167.59

18 17 45 1822.1 -27.71 45.58

11 2 57 3409.1 -1.52 150.09

19 42 48 1541.4 -30.43 23.28

11 47 16 3262.7 .85 137.50

ORBIT OETERHINAT|ON ACCURACY

ST 914.5 SR 370.1 SS 444.0

CRT -.5512 CRS -.0204 CST .8393

LSA 1008.9 MSA 388.6 SSA 38.7

EL1 959.7 EL2 500.5 ALF 165.96

HID-COURSE EXECUTION ACCURACY

SGT 3145,5 SGR 406.5 9G5 462.5

RRT .1545 RRF -.1992 RTF -.9145

SG8 3169.7 R26 -.0461 R13 -.9146

SG1 3144.2 SG2 401.5 THA 1.16
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. !, 1964)

LAUNCH OATE NOV 23 1964 FLIGHT T|ME 192.00 ARR%VAL DATE JUN 3 1965

HELIOCENTRIC C(_41C

RL 147.71 LAL -.00

RP 239.73 LAP .69

RC 170.016 GL 11.05

PLANETOCENTRIC CONIC

ES 15.O34 VHL 3.877

LNCH AZMTM LNCH TIME

90.DO 13 59 Z3

g0.00 8 44 38

100.00 17 30 49

100.00 9 55 55

110.00 19 1 11

110.00 10 42 2

DIFFERENTIAL OORR(CTIONS

TOE .3908 TRA-1.4848 TC3 2.7654 BAU .55§8

ROE -.2424 RRA -.1128 RC3 .0259 FAU .11423

FOE -.0330 FRA 1.5242 FC3-6.3781 8SP 10954

808 .4397 BRA 1.4692 BC3 2.7855 FSP 1481

DISTANCE 483.359 EARTH TO MARS

LOL 80.74 VL 33.924 GAL -1.78 AZL 88.74 HCA 146.83 SMA 205.37 ECC .28238 INC 1.2554 vl 30.164

LOP 207.37 VP 21.470 GAP 13.34 AZP 91.05 TAL 351.92 TAp 138.55 REA 147.58 APO 263.36 V2 22.912

GP 1.99 ZAL 100.72 ZAP 163.71ETS 171.72 ZAE 157.02 ETE 4.89 ZAC 92.09 ETC 255.85 CLP 165.83

DLA 17.38 RAL 167.47 RAD 6567.6 VEL 11.680 PTH 2.05 VHp 7.017 DPA -1.58 RAp 191.57 (CC 1.2474

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2721.55 -27.79 76.12 30.00 95.64 16 44 46 2121.5 -26.72 67.62

4219.25 .66 173.05 24.20 61.69 9 54 57 3619.2 -3.13 166.42

2428.78 -29.08 54.27 29.83 97.24 18 11 16 1826.S -27.77 45.71

3989.24 1.79 155.52 23.57 60.16 11 2 24 3389.2 -2.19 149.00

2144.05 -32.40 32.16 29.19 101.53 19 36 55 1544.0 -30.48 23.47

3844.74 4.65 142.78 21.79 56.10 11 46 7 3244.7 .17 156.56

MID-COURSE (xECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 3174.4 SGR 398.8 SG3 465.7 ST 894.6 SR 361.9 SS 441.9

RRT .1832 RRF -.2163 RTF -.9157 CRT -.5283 CRS .0305 CST .8258

SGB 3199.3 R23 -.0467 R13 -.9158 LSA 985.7 MSA 391.7 SSA 39.4

$61 3175.2 SG2 392.0 THA 1.34 ELI 917.3 EL2 299.7 ALF 166.46

LAUNCH DATE NOV 23 1964 FLIGHT TIM( 194.00 ARRIVAL DATE JUN 5 1965

HELIOCENTRIC CONIC

RL 147.71 LAL -.DO

RP 239.42 LAp .66

RC 172.331 GL 11.03

PLANETOCENTRIC CONIC

CS 14.549 VHL 3.814

LNCH AZMTH LNCH TIME

90.00 15 52 37

90.00 8 44 33

lO0.OO 17 24 ZO

100.00 9 55 52

110.00 18 55 19

110.00 10 41 2

DIFFERENTIAL C.CRRECTIONS

TOE .3699 TRA-1.4285 TC3 2.8980 8AU .§837

ROE -.2330 RRA -.1098 RC3 .0407 FAU .11867

FOE -.0313 FRA 1.5282 FC3-7.0616 BSP 11063

80E .4372 BRA 1.4327 BC3 2.8983 FSP 1562

DISTANCE 466.650 EARTH TO MARS

LOt. 60.74 VL 33.871 GAL -1.66 AZL 88.77 HCA 147.57 S_AA 204.23 ECC .27825 INC 1.2348 vl 30.164

LOP 208.32 VP 21.421 GAP 12.82 AZP 91.04 TAL 352.36 TAp 139.93 RCA 147.42 Apo 261.09 V2 22.943

GP 2.09 ZAL 99.83 ZAP 163.02 ETS 171.68 zAE 157.52 ETE 5.39 ZAC 92.24 ETC 255.85 CLP 163.15

OLA 17.71RAL 166.61RAD 6367.6 VEL 11.659 PTH 2.05 VHP 6.857 DPA -1.59 RAp 191.86 ECC 1.2394

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2727.02 -27.83 76.52 28.71 95.45 16 38 4 2127.0 -26.78 63.01

4199.17 .01 171.93 22.98 61.68 9 54 32 3599.2 -3.77 165.30

2431.27 -29.12 54.60 28.55 97.07 18 4 51 1831.3 -27.83 46.03

3970.15 1.14 154.47 22.34 60.13 11 1 42 3370.1 -2.84 147.95

2146.61 -32.44 32.35 27.92 101.42 19 31 5 1546.6 -30.53 23.66

3827.57 4.00 141.68 20.56 56.02 11 44 SO 3227.6 -.49 135.67

MID-COURSE EXECUTION ACCuRACy oRBIT DETERMINATION ACCURACY

3GT 3204.7 SGIR 391.7 SG3 509.9 ST 877.4 SR 353.8 SS 439.7

RRT .2105 RRF -.2458 RTF -.9181 CRT -.5132 CRS .0810 CST .8066

3228.6 R23 -.0509 R13 -.9182 LSA 964.7 NgA 395.2 SgA 39.8

SG1 3205.8 362 382.8 THA 1.50 ELI 898.4 EL2 296.6 ALF 166.85

La_HCH DATE NOV 23 1984 FLIGHT TIME 196.00 ARRIVAL DATE JUN 7 1965

HELIOCENTRIC CONIC

RL 147.71LAL -.00 LOL 60.74 VL

RP 23g.ll LAP .63 LOP 209.27 VP

RE 174.639 GL 10.99 GP 2.19 ZAL

PLANETOCENTRIC CONIC

C3 14.096 VHL 3.754

LNCH AZMTH LNCH TIME

go.o0 15 45 56

90.00 8 44 17

100.00 17 17 56

100.00 9 54 58

110.00 18 49 31

110.00 10 39 53

DIFFERENTIAL CORRECTIONS

TOE .3500 TRA-1.3938 TC5 3.03016AU .5711

ROE -.2240 RRA -.1072 RC5 .0575 FAU .12329

FOE -.0064 FRA 1.5330 FC5-7.5721BSP 11157

8OE .4155 BRA 1.3979 BC3 3.0306 FSP 1647

DISTANCE 469.975 EARTH TO MARS

33.822 GAL -1.55 AZL 88.7g HCA 148.52 SNA 203.20 ECC .27433 INC 1.2133 Vl 30.164

21.377 GAP 12.31AZP g1.03 TAL 352.79 TAp 141.31RCA 147.45 Apo 258.94 v2 22.975

98.95 ZAp 162.32 ETS 171.63 ZAE 158.05 ETE 5.93 ZAC 92.40 ETC 255.84 CLP 162.45

DLA 18.03 RAL 165.74 RAD 6567.6 VEL 11.640 PTH 2.04 VHp S.701DpA -1.60 RAp 1g2.13 ECC 1,2320

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2732.19 -27.86 76.89 27.45 95.26 16 31 28 2132.2 o26.84 68.37

4180.00 -.61 170.87 21.76 61.69 9 53 57 3580.0 -4.39 164.22

2435.48 -29.15 54.91 27.28 96.92 17 58 32 1835.5 -27.69 46.33

3951.94 .53 153.47 21.13 60.11 II 0 50 3351.9 -3.45 146.95

2148.97 -52.47 32.53 26.66 101.32 19 25 20 1549.0 -30.57 23.83

3811.22 3.38 141.02 19.35 55.96 11 43 24 3211.2 -1.11 134.81

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3235.0 9GR 385.1 $63 535.3 ST 860.3 SR 345_7 SS 438.6

RRT .2412 RRF -.2789 RTF -.9203 CRT -.4971CRS .1336 CST .7857

SG_ 3257.9 R23 -.0556 R13 -.9205 LSA 944.0 NSA 399.2 SSA 40.1

$61 3236.4 SG2 373.6 THA 1.67 ELI 879.5 EL2 293.4 ALF 167.26

LAUNCH DATE NOV 23 1964 FLIGHT TIME 196.00 ARRIVAL DATE JUN 9 1965

HELIOCENTRIC CONIC

RL 147.71LAL -.00 LOL 60.74 VL

RP 238.79 LAP .60 LOP 210.21 vP 21.336 GAP 11.80 AZP

RC 176.939 GL 10.93 gP 2.51 ZAL 98.06 ZAP 161.60 ETS

PLANETOCENTRIC CONIC

C3 13.673 VHL 3.698 DLA 18.32 RAL 164.86 RAD 6567.5 VEL

DISTANCE 473.330 EARTH TO MARS

33.774 GAL -1.44 AZL 88.81 HCA 149.47 SMA 202.20 ECC .27059 INC 1.1902 vl 30.164

LNCN AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 15 39 23 2736.97 -27.89 77.24

90.00 8 43 49 4161.85 -1.19 169.85

100.00 17 11 41 2439.34 -29.18 55.19

100.00 9 54 12 3934.71 -.06 152.53

110.00 18 43 49 2151.05 -32.50 32.69

110.00 10 38 35 3795.76 2.79 140.21

DIFFERENTIAL CORRECTIONS

91.03 TAt. 353.23 TAp 142.69 RCA 147.49

171.57 ZAE 158.61 ETE 6.53 ZAC 92.56

11.621 PTH 2.04 VHp 6.548 DpA -1.60

INJ RT ASC INJ AZMTfl INJ TIME PO CST TIM

26.16 95.09 16 25 O 2137.0

20.55 61.71 9 53 11 3561.8

26.01 96.77 17 52 20 1839.3

19.92 60.11 10 59 47 3334.7

25.40 101.23 19 19 40 1551.1

18.14 55.92 11 41 49 3195.8

APO 256.91 V2 23.007

ETC 255.84 CLP 161.74

RAp 192.39 ECC 1.2250

INJ 2 LAT |NJ 2 LONG

-26.89 68.71

-4.97 163.21

-27.94 46.61

-4.03 146.00

-30.61 23.98

-1.70 134.01

ORBIT DETERMINATION ACCURACY

9T $42.5 SR 337.6 SS 437.4

CRT -.4822 CRS .1863 CST .7625

LSA 922.4 MSA 403.2 SSA 40.2

ELI 860.1ELZ 289.7 ALF 167.64

MID-COURSE EXECUTION ACCURACY

SET 3263.3 SGR 379.2 SG3 562.0

RRT .2748 RRF -.3155 RTF -.9228

SGB 3285.2 R23 -.0611RI3 -.9230

SG1 3265.0 SG2 364.5 THA 1.85

TDE .3314 TRA-1.3565 TC5 3.1666 BAU .579D

ROE -.2154 RRA -.1048 RC5 .0766 FAU .12820

FOE .018g FRA 1.5344 FC3-8.1171 BSP 11213

8DE .3952 BRA 1.3604 BC3 3.1675 FgP 1735
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 23 1984

HELIC_ENTRIC CONIC

RL 14T.T1LAL -.00

RP 238.47 LAp .§8

RC 179.231GL 10.85

PLANETOCENTRIC CONIC

C3 13.277 VHL 3.644

LNCH AZMTH LNCH TIME

90.00 15 33 0

90.00 8 43 6

100.00 17 534

100.00 9 53 13

110.00 18 38 15

110.00 10 37 2

FLIGHT TIME 200.00
ARRIVAL DATE JUN 11 1965

DISTANCE 476.716 EARTH TO MARS

LOt. 60.74 VL 33.728 GAL -1.34 AZL 88.83 HCA 150.42 SMA 201.25 ECC .26702 INC 1.1639 vl 30.164

LOP 211.17 VP 21.298 GAP 11.30 AZP 91.01 TAL 353.65 TAp 144.08 RCA 147.51 APO 254.99 V2 23.040

GP 2.43 ZAL 97.18 ZAP 160.86 ETS 171.50 ZAE 159.21ETE 7.20 ZAC 92.73 ETC 255.83 CLP 161.01

DLA 18.59 RAL 163.97 RAD 6567.5 VEL 11.604 PTH 2.03 VHp 6.399 DpA -1.58 RAp 192.64 ECC 1.2185

L-I TIME INJ LAT INJ LOiMG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2741.24 -27.92 77.55 24.89 94.94 16 18 41 2141.2 -26.94 89.02

4144.78 -1.74 168.90 19.35 61.73 9 52 11 3344.8 -5.51 162.25

2442.73 -29.21 55.44 24.74 96.64 17 46 17 1842.7 -27.98 46.85

3918.52 -.61 151.64 18.72 60.11 10 58 31 3318.5 -4.58 145.10

2152.78 -32.52 32.81 24.13 101.16 19 14 7 1552.8 -30.64 24.10

3781.24 2.23 139.45 16.94 55.88 11 40 3 3181.2 -2.26 133.25

DIFFERENTIAL CORRECTIONS

TDE .3192 TRA-1.3138 TC3 3.3233 8AU .5901

ROE -.2071RRA -.1027 RC3 .0980 FAU .13342

FOE .0444 FRA 1.5346 FC3-8.7001BSP 11134

80( .3803 BRA 1.3178 BC3 3.3247 FSP 1829

LAUNCH DATE NOV 23 1964

HELIOCENTRIC COqIC

RL 147.71 LAL -.00

RP 238.14 LAp .55

RC 181.513 GL 10,75

PLANETOCENTRIC CONIC

C3 12.907 VHL 3.393

LNCH AZMTH LNCH TIME

90.00 15 26 52

90.00 8 42 7

100.00 16 39 41

100.00 9 51 59

110.00 18 32 51

110.00 10 35 18

MID-COURSE EXECUTION ACCuRACy

SGT 3296.6 SGR 374.4 SG3 590.3 ST 827.5 SR

RRT .3088 RRF -.3555 RTF -.9265 CRT -.4761 CRS

8GB 3317.8 R23 -.0696 R13 -.9268 LSA 903.0 RSA

SG1 3296.7 SG2 355.9 THA 2.03 EL1 844.2 EL2

FLIGHT TIME 202.00 ARRIVAL

DISTANCE 480,128 EARTH

LOt. 60.74 VL 33.684 GAL -1.23 AZL 88.86 HCA 151.38 SMA 200.36 ECC .26362

LOP 212.12 VP 21.265 GAP 10.81 AZP 91.00 TAL 354.08 TAp 145.4§ RCA 147.54

GP 2.56 ZAL 96.31 ZAp 160.10 ET8 171.42 ZAIE 159.82 ETE 7.95 ZAC 92.90

DLA 18.83 RAL 163.07 RAO 6567.5 VEL 11.589 PTH 2.03 VHp 6.253 DpA -1.§4

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH lNJ TIME PO CST TIM

2744.80 -27.94 77.81 23.62 94.81 16 12 37 2144.8

4129.02 -2.25 168.02 18.16 61.77 9 50 56 3329.0

2443.48 -29.23 55.64 23.48 96.54 17 40 27 1845.5

3903.58 -1.11 150.82 17.53 60.13 10 57 2 3303.6

2153.99 -32.54 32.91 22.88 101.11 19 8 45 1554.0

3767.83 1.72 138.75 15.75 55.85 11 38 6 3167.8

DIFFERENTIAL CORRECTIONS

TDE .2902 TRA_I.2894 TC3 3.4150 BAU .3896

ROE -.1990 RRA -.1006 RC3 .1225 FAU .13962

FDE .0729 FRA 1.5363 FC3-9.2981 BSP 11505

BDE .3518 BRA 1.2933 8C3 3.4172 FSP 1936

MID-COURSE EXECUTION ACCURACY

SGT 3309.9 SGR 3T0.4 SG3 619.1

RRT .3569 RRF -.4009 RTF -.9260

$GB 3330.6 R23 -.0714 R13. -.9264

SGI 3312.6 SG2 345.7 THA 2.31

ORBIT DETERMINATION ACCURACY

329.6 SS 436.8

.2388 CST .7312

408.9 SSA 39.9

284.1 ALF 167.87

DATE JUN 13 1965

TO MARS

INC 1.1401 vl 30.164

APO 253.18 V2 23.073

ETC 255.83 CLP 160.26

RAp 192.89 ECC 1.2124

INJ 2 LAT INJ 2 LONG

-26.98 69.27

-6.01 161.36

-28.02 47.05

-5.08 144.28

-30.67 24.19

-2.77 132.55

ORBIT DETERMINATION ACCURACY

ST 802.7 8R 321.4 88 437.9

CRT -.4399 CR$ .2954 CST .7180

LSA 876.7 MSA 411.3 SSA 40.9

EL1 816.8 EL2 283.6 ALF 168.62

LAUNCH OATE NOV 23 1964 FLIGHT TIME 204.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CONIC DI STANCE 483.568 EARTH TO MAR9

RL 147.71 LAL -.00 LOL 60.74 VL 33.643 GAL -1.14 AZL 88.89 HCA 152.33 8MA 199.51 ECC .28037 INC 1.1123 vt 30.164

RP 237.81 LAp .52 LOP 213.08 VP 21.235 GAP 10,32 AZP 90.99 TAL 354.50 TAp 146.85 RCA 147.56 ApO 251.46 V2 23.106

RC 183.766 GL 10.62 GP 2.70 ZAL 95.45 ZAP 159.33 ETS 171.32 ZAE 160.47 ETE 8.79 ZAC 93.09 ETC 255.82 CLP 159.50

PLANET_ENTRIC CONIC

C3 12.561 VHL 3.544 DLA 19.05 RAL 162.17 RAO 6567.5 VEL 11,574 PTH 2.02 VHp 6.111DpA -1.49 RAp 193.12 ECC 1.2067

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 20 58 2T47.60 -27.95 78.01 22.36 94.71 16 6 46 2147.6 -27.01 69.47

90.00 8 40 50 4114.57 -2.72

100.00 16 54 1 2447.54 -29.25

100.00 9 50 28 3889.86 -1.58

110.00 18 27 38 2154.67 -32.55

110.00 10 33 21 3753.49 1.25

DIFFERENTIAL CORRECTIONS

TDE .2713 TRA-l.2540 TC3 3.5373 BAU .5945

RDE -.1912 RRA -.0988 RC3 .1499 FAU .14421

FDE .1003 FRA 1.5332 FC3-9.9395 8_P 11555

BDE .3319 BRA 1.2579 8C3 3.5405 FSP 2037

167.21 16.97 61.80 9 49 24 3514.6 -6.47 160.54

55.79 22.22 96.46 17 34 49 1847.5 -28.05 47.20

150.06 16.34 60.15 10 55 18 3289.9 -5.54 143.52

32.96 21.62 101.08 19 3 32 1554.7 -30.68 24.24

138.11 14.57 55.84 11 35 58 3155.5 -3.24 131.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3328.5 SGR 368.0 SG3 649.7 ST 782.3 SR 313.3 $S 438.5

RRT .4027 RRF -,4488 RTF -.9277 CRT -.4193 CRS .3484 CST .6940

SG8 3348.8 R23 -.0780 R13 -.9280 LSA 853.4 MSA 415.2 SSA 41.2

8GI 3331.8 SG2 336,5 THA 2.58 EL1 794.9 EL2 279.9 ALF 169.10

LAUNCH DATE NOV Z3 1964 FLIGHT TIME 206.00 ARRIVAL DATE JUN 17 1965

EARTH TO MARS

153.29 SMA 198.71 ECC .25727 INC 1.0829 Vl 30.164

354.91 TAp 148.20 RCA 147.59 APO 249.83 V2 23.140

161.14 ETE 9.74 ZAC 93.28 ETC 255.82 CLP 158.72

HELIOCENTRIC CONIC DI STANCE 487.033

RL 147.71 LAL -.00 LOL 60.74 VL 33.603 GAL -1.04 AZL 88.92 HCA

RP 237.48 LAp .49 LOP 214.04 VP 21.208 GAP 9.84 AZP 90.97 TAL

RC 186.049 GL 10.46 GP 2.86 ZAL 94.59 ZAP 158.53 ETS 171.21 ZAE

PLANETOCENTRIC CONIC

C3 12.237 VHL 3.498 DLA 19.23 RAL 161.27 RAO 6567.5 VEL 11.560 PTH

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC

90.00 15 15 22 2749.43 -27.96 78.14 21.10

90.00 8 39 12 4101.60 -3.13 166.49 15.78

100.00 16 48 37 2448.76 -29.26 55.88 20.96

100.00 9 48 39 3877.53 -2.00 149.39 15.15

110.00 18 22 37 2154.68 -32.55 32.96 20.37

110.00 10 31 8 3744.36 .82 137.53 13.39

DIFFERENTIAL CORRECTIONS

TOE .2559 TRA-l.2178 TC3 3.6632 BAU .6000

ROE -.1837 RRA -.0972 RC3 .1808 FAU .15015

FDE .1253 FRA 1.5280 FC-10.6233 BSP 11649

BDE .3150 BRA 1.2217 BC3 3.6677 FSp 2149

2.02 VHp 5.972 OpA -1.42 RAp 193.35 ECC 1.2014

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

94.64 16 1 12 2149.5 -27.03 69.60

61.84 9 47 34 3501.6 -6.88 159.81

96.41 17 29 26 1848.8 -28.06 47.28

60.17 10 53 16 3277.5 -5.95 142.83

101.08 18 58 32 1554.7 -30.68 24.24

55.83 11 33 33 3144.4 -3.66 131.32

ORBIT DETERMINATION ACCURACy

ST 763.7 SR 305.2 SS 439.0

CRT -.4024 CR$ .3959 CST .6695

LSA 832.1MSA 418.4 SSA 41.3

ELI 775.0 EL2 275.3 ALF 169.53

MID-COURSE EXECUTION ACCURACY

SGT 3347.6 $GR 367.4 SG3 682.0

RRT .4506 RRF -.4996 RTF -.9295

SGB 3367.7 R23 -.0859 R13 -.9299

SG1 3351.8 SG2 327.6 THA 2.86
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV Z3 1964

HELIOCENTRIC CONIC

RL 147.71LAL -.00

RP Z37.15 LAP .46

RC 188.300 GL 10.27

PLAN(TOCENTRIC CONIC

C3 11.933 VHL 3.454

LNCH AZMTH LNCH TIME

90.O0 15 10 7

90.OO 8 37 12

100.OO 16 43 32

100.OO 9 48 29

110.00 18 17 51

110.00 10 28 39

FLIGHT TIME 208.00 ARRIVAL DATE JUH 19 1965

DISTANCE 490.522 EARTH TO MAR5

SS.9§ HCA 154.2§ SI4A 197.95 ECC .25432 INC 1.0513 vl 30.164LOL 60.74 VL 33.564 GAL -.95 AZL

LO0 215.00 VF 21.185 GAP 9.37 AZP 90.g5 TAL 355.31 TAp 149.57 RCA 147.61APO 248.29 V2 23.174

GP 3.03 ZAL 93.74 ZAp 157.71 (TS 1_1.09 ZAE 161.84 ETE 10.82 ZAC 93.49 ETC 255.91CLP 157.91

OLA 19.38 RAL 160.36 RAD 6567.5 VEL 11.566 pTH 2.02 VHp 5.836 DpA -1.33 RAp 193.56 ECC 1.1964

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIdTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2750.22 -27.97 78.20 19.84 96.62 15 55 57 2150.2 -27.0A 6g.66

4090.22 -3.50 165.85 14.60 61.88 9 45 23 3490.2 -7.23 159.16

2448.99 -29.26 55.90 19.70 96.41 17 24 21 1849.0 -28.07 47.30

3866.69 -2.36 148.79 13.97 80.19 10 50 SS 3266.7 -6.31 142.23

2153.g2 -32.54 32.90 19.11 101.11 18 53 AA 1553.9 -30.66 24.18

$734.32 .45 137.O1 12.21 55.82 11 30 §4 3134.5 -4.04 150.80

OIFFERENTIAL CCIIRECTION9 MID-COURSE ExECuTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE .2471 TRA-l.1780 TC3 3.8048 6AU .8080 SGT 3371.6 9GR $69.0 SG3 71§.2 ST 748.5 9R 297.1 SS 439.0

ROE -.1763 RRA -.0957 RC3 .2155 FAU .15647 RRT .4964 RRF -.5S22 RTF -.9321 CRT -.3969 CRS .4372 CST .6393

FOE .1473 FRA 1.5200 FC-11.3519 8SP 11551 SG8 3391.7 R23 -.0962 RI3 -.9326 LSA 813.2 MSA 422.1 SSA 41.1

BOE .3036 6RA 1.1819 9C3 3.8109 FSP 2259 9G1 3376.6 862 $19.5 THA 3.15 EL1 759.1EL2 268.9 ALF 169.75

LAUNCH DATE NOV 23 1964 FLIGHT TIN( 210.00 ARRIVAL DATE JUN 21 1965

HELIOCENTRIC C._IC DISTANCE 494.054 EARTH TO MARS

RL 147.71 LAL -.00 LOt. 60.74 VL 33.528 GAL -.66 AZL 68.98 HCA 155.22 SMA 197.23 ECC .25150 INC 1.0174 vl 30.164

RP 236.81 LAP .43 LOP 215.96 vP 21.165 GAP 8.90 AZP 90.92 TAt. 355.71 TAp 150.93 RCA 1A7.62 APO 246.83 v2 23.209

RC 190.540 GL 10.04 GP 3.21 ZAL 92.91 ZAP 156.87 ETS 170.95 ZAE 162.56 ETE 12.05 ZAC 93.69 ETC 255.61CLP 157.09

PLANETOCENTRIC CONIC

CS 11.649 VHL 3.413 OLA 19.49 RAL 1§9.49 RAD 6367.4 VEL 11.534 PTH 2.01VHP 5.703 DpA -1.22 RAp 193.77 (CC 1.1917

LNCH A ZI4TH LNCH TIM( L-I TIME INJ LAT INJ L_G INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

90.00 15 5 17 2749.65 -27.97 76.16 19.59 94.64 15 51 6 2149.7 -27.03 69.62

90.00 8 34 47 4080.68 -3.60 165.32 13.41 61.92 9 42 48 3460.7 -7.53 158.62

100.00 16 38 49 2448.02 -29.2§ 55.83 18.44 96.44 17 19 37 1848.0 -28.03 47.23

100.00 9 43 56 3857.55 -2.67 148.29 12.79 60.22 10 48 13 3257.5 -6.62 141.72

110.00 18 13 22 2152.22 -32.51 $2.77 17.85 101.18 18 49 14 1552.2 -30.63 24.06

110.O0 10 23 52 3728.11 .13 136.56 11.04 55.82 11 27 58 3126.1 -4.36 130.36

DIFFERENTIAL CCI_flECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2262 TRA-1.1498 TC3 3.8920 6AU .6074 SGT 3375.4 $GR 375.4 363 750.8 ST 726.4 3R 289.0 SS 4A1.0

ROE -.1695 RRA -.0945 RC3 .2544 FAU .18275 RRT .5537 RRF -.6073 RTF -.9321 CRT -.3650 CRS .4846 CST .6235

FOE .1742 FRA 1.3159 FC-12.0953 6SP 11789 9C,8 3396.0 R23 -.1043 R13 -.9327 LSA 790.4 HSA 423.3 SSA 41.7

80E .2826 6RA 1.1535 6C3 3.9003 FSP 2389 $61 3381.9 362 310.3 THA 3.53 EL1 735.2 ELI 265.8 ALF 170.48

LiUNCH OAYE NOV 23 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUN 23 1965

HELIOCENTRIC CONIC

RL 147.71 LAL -.00 LOL 60.74 VL

RP 236.46 LAP .40 LOP 216.93 VP

RC 192.766 GL g.76 &p 3.42 ZAL

PLANETOCENTRIC CONIC

C3 11.362 VHL 3.374

LNCH AZMTH LNCH TIME

90.O0 15 0 53

90.O0 6 31 53

100.O0 16 34 30

1OO.00 9 40 57

110.00 18 9 11

110.00 10 22 45

DIFFERENTIAL CORRECTIONS

TOE .2124 TRA-1.1169 TC3 3.9931 6AU .6093

ROE -.1627 RRA -.0935 RC3 .2980 FAU .16936

FDE .1977 FRA 1.5052 FC-12.8816 6SP 11847

BOE .2676 6RA 1.1208 BC3 4.0042 FSP 2519

DISTANCE 497.567 EARTH TO MARS

33.493 GAL -.78 AZL 89.02 HCA 156.1"9 SHA 196.54 ECC .24682 INC .9809 Vt 30.164

21.148 GAP 8.44 AZP 90.90 TAL 356.10 TAp 152.29 RCA 147.64 Apo 245.45 V2 23.244

92.09 ZAP 156.01ET9 170.79 ZkE 163.30 ETE 13.48 ZAC 93.91ETC 255.60 CLP 156.24

DLA 19.56 RAL 158.54 RAO 6567.4 VEL 11.523 PTH 2.01 VHp 5.574 OpA -1.09 RAP 193.96 ECC 1.1873

L-I TIME INJ LAT INJ LONG INJ RT ADC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2747.63 -27.95 78.01 17.33 94.71 15 46 40 2147.6 -27.01 69.47

4073.07 -4.05 164.89 12.23 61.95 9 39 66 3473.1 -7.77 158.19

2445.75 -29.24 55.66 17.18 96.53 17 15 16 1845.8 -26.02 47.07

3650.18 -2.92 147.88 11.61 60.24 10 45 8 3250.2 -6.86 141.31

2149.49 -32.48 32.57 16.59 101.30 16 45 1 1549.5 -30.58 23.86

3719.21 -.14 136.22 9.87 55.82 11 24 44 3119.2 -4.62 130.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3382.5 SGR 381.0 SG3 787.2 ST 708.0 SR 281.0 SS 442.2

RRT .6062 RRF -.6818 RTF -.9331 CRT -.3452 CRS .5251CST .6021

3¢,8 3403.9 R23 -.1152 R13 -.9338 LSA 770.4 NSA 425.0 SSA 41.9

SG1 3390.4 9GZ S02.3 THA 3.94 EL1 715.7 EL2 260.9 ALF 170.99

LAUNCH DATE NOV 23 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUN 25 1963

HELIOCENTRIC C(_IIC DISTANCE 501.122 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 33.460 GAL -.69 AZL 99.08 HCA IST.16 SMA 195.89 ECC .24627 INC .9413 vl 30.164

RP 236.12 LAP .37 LOP 217.90 VP 21.134 GAP T.9g AZP 90.87 TAL 356.49 TAP 153.65 RCA 147.65 APO 244.14 V2 23.279

RC 194.983 GL 9.48 GP

PLANETOCENTRIC CONIC

C3 11.132 VHL 3.536 DLA

3.64 ZAL 91.29 ZAP 155.12 ET3

19.58 RAL 157.62 RAD 6567.4 VEL

15.14 ZAC 94.15 ETC 255.80 CLP 155.37

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 14 56 59 2743.93 -27.95

90.00 6 28 28 4067.59 -4.22

100.00 16 30 37 2441.67 -29.21

100.00 9 37 31 3844.77 -3.10

110.OO 18 5 22 2145.56 -32.43

110.O0 10 19 16 3713.95 -.34

DIFFERENTIAL CORRECTIONS

TOE .2012 TRA-I.0823 TC3 4.1020 BAU .8127

ROE -.1561 RRA -.0926 RC3 .3474 FAU .17650

FOE .2174 FRA 1.4918 FC-13.7264 8SP 11610

B0E .2546 8RA 1.0863 BC3 4.1167 FSP 2645

170.62 ZAIE 164.06 ETE

11.512 PTH 2.01 VHP 5.446 DpA -.93 RAP 194.14 ECC 1.1832

INJ L.C_G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

7?.74 16.07 94.94 15 42 43 2143.g -26.97 6g.21

I64.59 12.04 61.97 9 $6 18 348?.6 -7.94 157.88

55.$8 15,92 96.67 17 11 lg 1842.0 -27.98 46.80

147.59 10.42 60.25 10 41 36 3244.8 -7.04 141.01

32.27 15.32 101.47 15 41 7 1545.6 -30.51 23.38

13§.94 8.70 55.62 11 21 10 3113.g -4.92 12g.72

NIO-COUR9( EXECUTION ACCURACY ORBIT OETERMZNATION ACCURACY

SGT 3391.7 $Glt 392,5 363 826.1 ST 690.2 SR 272.9 SS 441.6

RRT .6572 RRF -.7147 RTF -.9345 CRT -.32g8 CRS .5597 CST .5811

SGB 3414.3 R23 -.1272 R13 -.g354 LSA 750.6 MSA 425.1 SSA 42.0

361 3401.5 SG2 295.0 THA 4.38 EL1 696.9 EL2 25§.1 ALF 171.42
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE MOV 23 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CONIC

RL 147.71LAL -.DO

RP 235.77 LAP .33

RC 197.185 GL 9.13

PLANETOC[NTRIC CONIC

C3 10.897 VHL 3.301

LNCH _ZMTH LNCH TIME

90.DO 14 53 39

90.00 8 24 28

tOO.DO 16 27 15

100.00 9 33 33

110.00 18 1 56

110.00 10 15 22

DISTANCE 504.698 EARTH TO MARS

LOt. 60.74 VL 33.428 GAL -.62 AZL 89.10 HCA 158._3 SNA 195.28 ECC .24384 INC .8975 vl 30.164

LOP 218.88 VP 21.123 GAP 7.54 AZP 90.83 TAL 356.88 TAp 154.99 RCA 147.66 APO 242.90 V2 23.316

GP 3.88 ZAL 90.49 ZAP 1§4.21 ETS 170.43 ZAE 164.83 ETE 17.08 ZAC 94.41 ETC 255.79 CLP 154.48

DLA 19.55 RAL 156.70 RAD 6567,4 VEL 11.502 PTH 2.00 VHp

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2738.32 -27.90 77.34 14.80 95.04 15 39 17

4064.43 -4.33 164.41 9.85 61.99 9 32 13

2436.47 -29.16 54.98 14.65 96.88 17 7 52

3841.51 -3.21 147.41 9.24 60.27 10 37 35

2140.28 -32.35 31.88 14.04 101.69 18 37 36

3710.48 -.47 133.76 7.33 55.82 11 17 12

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .1945 TRA-l.0450 TC3 4.2001BAU .6147 $GT 3392.4 $GR 408.2 $63 866.6

ROE -.1494 RRA -.0917 RC3 .4032 FAU .18398 RRT .7046 RRF -.7840 RTF -.9355

FOE .2274 FRA 1.4681 FC-14.8167 BSP 11838 8G8 3416.9 R23 -.1410 R13 -.9366

BOE .2453 BRA 1.0491BC3 4.2194 FSP 2782 _61 3404.6 862 288.6 THA 4.88

LAU44CN DATE NOV 23 1964 FLIGHT TIME 218.00

HELIOCENTRIC C_IC D|STANCE 508.292

RL 147.71 LAL -.OO LOt. 60.74 VL 33.397 GAL -.54 AZL 89.13 HCA 159.11 SMA

RP 235.42 LAP .30 LOP 219.85 VP 21.113 GAP 7.10 AZP 90.79 TAL 337.23 TAp

RC 199.372 GL 8.73 GP 4.15 ZAL 89.71 ZAP 133.26 ETS 170.21 ZAE 163.61 ETE

PLANETOCENTRIC CONIC

C3 10.876 VHL 3.267 DLA 19.48 RAL 155.78 RAD 6567.4 VEL 11.492 PTH 2.00 VHp

LNCN AZMTH LNCN TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

90.00 14 50 56 2730.55 -27.85 76.77 13.52 95.32 13 36 27

90.00 8 19 50 4063.84 -4.34 164.37 8.63 61.99 9 27 34

100.00 16 24 27 2429.02 -29.10 54.44 13.37 97.16 17 4 56

100.00 9 29 1 3840.60 -3.25 147.36 8.03 60.27 10 33 1

110.00 17 58 56 2133.41 -32.26 31.37 12.75 101.98 18 34 29

110.00 10 11 1 3708.98 -.§3 133.68 6.35 53.82 11 12 50

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TDE .1848 TRA-1.0154 TC3 4.2782 BAU .6142 SGT 3389.3 SGR 429.3 SG3 908.0

ROE -.1431RRA -.0913 RC3 .46§4 FAU .19146 RRT .7490 RRF -.8093 RTF -.9359

FOE .2421FRA 1.4545 FC-15.$259 BSP 11870 SG8 3416.3 R23 -.1582 R13 -.9372

BOE .2337 8RA 1.0195 BC3 4.3034 FSP 2934 SG1 3404.6 SG2 283.1 THA 5.46

5.325 DpA -.74 RAP 194.32 ECC 1.1793

PO CST TIM INJ 2 LAT INJ 2 LONG

2138.3 -26.91 88.81

3464.4 -8.04 157.70

1836.5 -27.90 46.40

3241.5 -7.15 140.83

1540.3 -30.40 23.20

3110.5 -4.95 129.54

oRBIT DETERMINATION ACCURACY

ST 674.1 3R 264.3 SS 435.9

CRT -.3235 CRS .5820 CST .5625

LSA 731.4 NSA 421.3 SSA 42.3

EL1 680.3 EL2 247.8 ALF 171,66

ARRIVAL DATE JUN 29 1965

EARTH TO MARS

194.70 ECC .24153 INC .8508 vl 30.164

156.34 RCA 147.67 APO 241.72 V2 23.351

19.37 ZAC 94.68 ETC 255.79 CLP 153.56

5.206 DpA -.52 RAp 194.48 ECC 1.1757

PO CST TIM INJ 2 LAT 1NJ Z LONG

2130.6 -26.82 68.26

3463.8 -8.06 157.66

1829.0 -27.80 45.87

3240.6 -7.18 140.78

1533.4 -30.27 22.71

3109.0 -5.01 129.46

oRBIT DETERMINATION ACCURACY

ST 658.0 SR 256.1 SS 434.1

CRT -.3064 CRS .6094 CST .5473

LSA 714.0 NSA 418.7 $SA 42.8

EL1 663.4 EL2 241.8 ALF 172.15

LAUNCH DATE NOV 23 1964 FLIGHT TIME 220.00

HELIOCENTRIC CONIC DI STANCE 511.905

RL 147.71LAL -.DO LOL 60.76 VL 33.368 GAL -.47 AZL 89.20 HCA 160.09 SMA

RP 235.06 LAP .27 LOP 220.65 VP 21.109 GAP 6.66 AZP 90.75 TAL 357.58 TAp

tic 201.544 GL 8.27 GP 4.45 ZAL 86.96 ZAp 152.29 ET5 169.98 ZAE 166.38 ETE

PLANETOCENTRIC CONIC

C3 10.469 VHL 3.236 DLA 19.31RAL 154.85 RAD 6567.4 VEL 11.485 PTH 2.00 VHp

LNCH AZMYH LNCH TIME L-I TIME INJ LAT

90.00 14 48 55 2720.37 -27.79

90.00 8 14 29 4066.05 -4.27

100.00 18 22 15 2419.39 -29.02

lOO.O0 9 23 49 3842.27 -3.1g

110.00 17 58 25 2124.79 -32.13

110.00 10 6 9 3709.63 -.50

DIFFERENTIAL CoRRECTION3

TOE .1807 TRA -.9816 TC3 4.3622 8AU .6151

ROE -.1364 RRA -.0909 RC3 .5366 FAU .19960

FOE .2429 FRA 1.4281 FC-16.5097 8SP 11869

806 .2264 8RA .9858 9C3 4.3951 FSP 3084

ARRIVAL DATE JUL 1 1965

EARTH TO MARS

194.14 ECC .25933 |NC .7987 vl 30.154

157.67 RCA 147.68 Apo 240.61 V2 23.387

22.08 ZAC 94.98 ETC 255.78 CLP 152.62

5.090 DpA -.26 RAp 194.84 ECC 1.1723

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.03 12.24 95.69 15 34 15 2120.4 -26.71 67.53

164.50 7.44 61.98 9 22 13 3466.1 -7.99 157.79

53.73 12.07 97.32 17 2 34 1819.4 -27.67 45.19

147.45 6.84 60.26 10 27 52 3242.3 -7.12 140.87

30.72 11.44 102.34 18 31 49 1524.8 -30.10 22.10

135.72 5.17 55.82 11 7 59 5109.6 -4.98 129.50

MID-COURSE EXECUTION ACCURACY oRBIT DETERNINAT10N ACCURACY

SGT 3385.7 SGR 456.1 SG3 952.2 ST 644.1 SR 247.2 SS 425.0

RRT .7880 RRF -.8495 RTF -.9367 CRT -.3026 CRS .6212 CST .5360

SGB 3416.3 R23 -.1727 R15 -.9382 LSA 697.2 MSA 410.7 SSA 45.4

SGt 3404.8 SG2 279.2 THA 6.10 EL1 649.1 EL2 233.8 ALF 172.38

LAUNCH DATE NOV 23 1964 FLIGHT TIME 222.00

HELIOCENTRIC CONIC DI STANCE 515.536

RL 147.71 LAb -.00 LOL 60.74 VL 33.341 GAL -.40 AZI. 89.26 HCA 161.07 SMA

RP 234.71 LAp .24 LOP 221.81 VP 21.106 GAP 6.23 AZP 90.70 TAL 357.93 TAp

RC 203.699 GL 7.74 GP 4.78 ZAL 88.22 ZAp 151.29 ET6 169.71 ZAE 167.14 ETE

PLAN£TOCENTRIC CONIC

C3 10.273 VHL 3.205 DLA 19.08 RAL 153.92 RAO 6567.4 VEL 11.474 PTH 1.99 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 14 47 39 2707.47 -27.70

90.00 8 8 20 4071.35 -4.10

100.00 16 20 44 2407.28 -28.90

100.00 9 17 55 3846.77 -3.04

110.00 17 54 25 2114.16 -31.98

110.00 10 0 43 3712.66 -.39

DIFFERENTIAL CORRECTIONS

TOE .1739 TRA -.9507 TC3 4.4309 BAU .6144

ROE -.1300 RRA -.0907 RC3 .6169 FAU .20790

FOE .2446 FRA 1.4027 FC-17.5202 8SP 11909

BDE .2171 BRA .9550 BC3 4.4738 FSP 3250

ARRIVAL DATE JUL 3 1965

EARTH TO MARS

193.62 ECC .23724 INC .7415 vl 30.154

159.00 RCA 147.69 APO 239.55 V2 23.424

25.32 ZAC 95.51 ETC 255.77 CLp 151.65

4.976 DpA .03 RAp 194.79 ECC 1.1691

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

75_10 10.93 96.15 15 32 46 2107.5 -26.56 66.62

164.80 6.22 61.96 9 16 11 3471.4 -7.82 158.09

32.85 10.76 97.97 17 D 51 1807.3 -27.50 44.53

147.70 5.63 60.25 10 22 2 3246.8 -6.98 141.12

29.94 10.11 102.78 18 29 39 1514.2 -29.89 21.35

435.87 3.98 55.82 11 2 36 3112.7 -4.87 129.66

HID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 3376.1 SGR 489.7 SG3 997.8 ST 628.5 SR 238.3 SS 416.5

RRT .8225 RRF -.8838 RTF -.9371 CRT -.2903 CRS .6349 CST .5293

8GB 3411.4 R23 -.1899 R13 -.9390 LSA 679.7 MSA 401.6 SSA 44.2

961 3400.2 SG2 276.7 THA 6.85 EL1 632.8 EL2 226.5 ALF 172.79
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 23 1664 FLIGHT TIME 224.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CONIC OISTANCE 519.184

RL 147.71 LAL -.00 LOL 60.74 VL 33.314 GAL -.33 AZL 99.32 HCA 162.06 SMk

RP 234.33 LAP .21 LOP 222.80 VP 21.105 GAP 5.81 AZP 90.65 TAL 358.27 TAp

RC 205.637 GL 7.14 GP 5.15 2AL 87.50 ZAP 150.26 ETS 169.42 ZAE 167.86 ETE

FLAN(TOCENTR[C CONIC

C3 10.089 VHL 3.176 DLA 18.78 RAL 152.89 RAD 6567.4 VEL

LMCH AZMTH LNCH TIM( L-i TIME INJ LAT INJ LONG |NJ

90.00 14 47 tZ 2691.52 -27.57 73.95 9.60 96.71 15 32 4

90.00 6 1 18 4080.06 -3.82 165.28 4.98 61.92 9 9 18

100.00 16 19 58 23g2.39 -28.76 51.77 9.42 98.52 16 59 50

100.00 9 11 13 3854.43 -2.78 148.12 4.40 60.23 10 15 28

110.00 17 53 [ 2101.24 -31.78 28.98 8.75 103.31 18 28 3

110.00 9 34 39 3718.34 -.17 136.17 2.78 55.82 10 56 38

DIFFERENTIAL C_RECT|ON6 MID-COURSE EXECUTION ACCURACY

TDE .1776 TRA -.9217 TC3 4.4718 BAU .610? 6GT 3355.1 SGR 530.0 363 1043.7

ROE -.1228 RRA -.0907 RC3 .7073 FAU .21620 RRT .8486 RRF -.9118 RTF -.9364

F0£ .2231 FRA 1.3740 FC-18.5519 BSP 11878 _ 3396.7 R23 -.2112 R13 -.9388

BOE .2160 BRA .9261 BC3 4.5274 FSP 3415 SG1 3385.3 SG2 277.8 THA 7.69

EARTH TO MARS

193.12 ECC .23525 [NC .6780 Vl 30.164

160.32 RCA 147.69 Apo 238.56 V2 23.461

29.20 ZAC 95.67 ETC 255.76 CLP 150.66

11.466 PTH 1.99 VHP 4.867 DpA .38 RAp 194.93 ECC 1.1660

RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2091.5 -26.36 65.49

3480.1 -7.55 158.59

1792.4 -27.28 43.27

3254.4 -6.72 141.55

1501.2 -29.62 20.44

3118.3 -4.65 129.96

ORBIT DETERMINATION ACCURACy

ST 622.5 SR 228.0 SS 399.7

CRT -.2998 CRS .6214 CST .5321

LSA 669.9 MSA 385.1 8SA 45.4

EL1 626.7 EL2 216.0 ALF 172.88

LAUtACH DATE NOV 23 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC C(:NIC

RL 147.71 LAL -.00

RP 233.98 LAp .18

RC 207.938 GL 6.44

PLAN(TOCENTRIC CONIC

C3 9.916 VHL 3.149

LNCH AZIATH LNCH TIN(

90.00 14 47 40

90.00 7 53 18

100.00 16 20 1

100.00 9 3 38

110.00 17 52 17

110.00 9 47 52

OIFFERENTIAL CCRRECTION8

TOE .1761 "iRA -.8848

ROE -.1137 RRA -.0904

FOE .2035 FRA 1.3280

BDE .2107 BRA .8894

DISTANCE

LOL 60.74 VL 33.289 GAL -.27 AZL

LOP 223.79 VP 21.107 GAP 5.39 AZP

r_P 5.57 ZAL 86.80 ZAP 149.18 ET9

522.648 EARTH TO MARS

89.39 HCA 163.05 SMA 192.65 ECC .23336 INC .6080 vl 30.164

90.58 TAt. 358.59 TAP 161.64 RCA 147.70 APO 237.61 V2 23.498

169.09 ZA( 168.53 ET[ 33.83 ZAC 96.07 ETC 255.75 CLP 149,6)

DLA 18.36 RAL 152.04 RAD 6567.4 V(L 11.439 PTH

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2672.15 -27.41 72.56 8.24 97.39 15 32 12

4092.53 -3.42 165.98 3.73 61.87 9 I 30

2374.33 -28.57 50.46 8.05 99.19 16 59 36

3865.58 -2.40 148.73 3.16 60.20 10 8 3

2085.70 -31.53 27.84 7.35 103.95 18 27 2

3726.98 .16 136.62 1,56 55.62 10 49 59

MID-COURSE EXECUTION ACCURACY

TC3 4.5300 8AU .6101 SGT 3334.6 9GR 579.5 SG3 1092.8

RC3 .8119 FAU .22523 RRT .8721RRF -.9347 RTF -.9373

FC-19.6640 BSP 11920 SGB 3384.5 R23 -.2279 R13 -.9402

BC3 4.6021 FSP 3603 961 3372.9 8GZ 280.4 THA 8.68

1.99 VHP 4.760 DPA .77 RAP 195.07 ECC 1.1632

PO CST TIM INJ Z LAT INJ 2 LONG

2072.1 -26.11 64.13

3492.5 -7.16 159.29

1774.3 -27.00 42.00

3265.6 -6.35 142.17

1485.7 -29.29 19.35

3127.0 -4.33 130.41

ORBIT DETERMINATION ACCURACY

ST 607.4 SR 217.5 SS 381.1

CRT -.3006 CRS .6123 CST .5364

LSA 651.8 MSA 366.6 SSA 46.9

EL[ 61[.4 EL2 206.[ ALF 173.07

LAUNCH DATE NOV 23 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUL g 1965

NELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 2S3.62 LAP .15

RC 210,080 GL 5.64

PLANETOCENTRIC CONIC

C3 9.753 VNL 3.123

LNCH AZMTN LNCM T|HE

90.00 14 49 9

90.00 7 44 [1

100.00 16 21 0

100.00 8 35 1

110.00 17 52 16

110.00 9 40 14

DIFFERENT[ AL CORRECT|ON8

TOE .1642 TRA -.8540 TC3 4.5779 8AU .6092

ROE -.1074 RRA -.0903 RC3 .9326 FAU .23475

FOE .1847 FRA 1.2620 FC-20.8366 BSP 11834

BOE .2133 BRA .8508 BCS 4.6720 FSP 3773

DISTANCE 526.529 EARTH TO MARS

LOL 60.74 VL 33.265 GAL -.21 AZL 89.47 HCA 164.04 SMA 192.2[ ECC .23156 INC .§275 vl 30.t64

LOP 224.76 VP 21.111 GAp 4.99 AZP 90.§t TAL 358.90 TAp 162.94 RCA 147.70 Apo 236.72 V2 23.536

GP 6.04 ZAL 86.12 ZAP 148.06 ET3 166.71 ZAE 169.11ETE 39.39 ZAC 96.51ETC 255.74 CLP 146.58

OLA 17.86 RAL 151.09 RAO 6567.4 VEL 11.452 PTH 1.99 VHp 4.657 OpA 1.23 RAp 195.21ECC 1.1605

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2648.88 -27.20 70.89 6.85 98.20 15 33 18 2048.9 -25.78 62.50

4109.25 -2.89 166.92 2.45 61.82 6 52 40 3509.3 -6.63 160.24

2352.67 -'28.32 48.89 6.64 99.98 17 0 13 1752.7 -26.66 40.49

3880.70 -1.89 149.56 1.89 60.16 9 59 42 3280.7 -5.85 143.01

2067.12 -31.22 26.46 5.92 104.70 18 26 43 1467.1 -28.88 18.05

3739.01 .62 137.23 .33 55.82 10 42 33 3139.0 -3.87 131.04

MIO-COURSE ExECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3316.7 3GR 639.1 363 1144.8 ST 604.6 SR 204.6 SS 356.0

RRT .8896 RRF -.9527 RTF -.9372 CRT -.3178 CRS .5607 CST .5677

SG8 3377.7 R23 -.2466 R13 -.9409 LSA 646.6 MSA 337.0 SSA 49.5

Sot 3365.4 SG2 287.7 THA 9.80 EL1 608.5 EL2 192.7 ALF 173.18

LAUNCH DATE NOV 23 1964 FLIGHT TIN( 230.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC

RL 147.71 LAL -.O0

RP 233.25 LAP .11

tic 212.144 r,,L 4.72

PLAN(TOCENTRIC C(_41C

C3 9.601 VHL 3.099

LNCH AZMTH LNCM TIME

90.00 14 31 44

90.00 7 33 50

100.00 16 22 59

100.00 8 45 15

110.00 17 53 4

110.00 9 31 39

OIFFERENTIAL CCRRECT|DN8

TOE .1806 TRA -.8200

ROE -.0R85 flRA -.0900

FDE .0996 FRA 1.2224

BOE .2128 BRA .8249

DISTANCE 530.225 EARTH TO MARS

LOL 60.74 VL 33.242 GAL -.15 AZt, 89.56 HCA 165.03 SMA 191.79 ECC .22986 INC .4380 vl 30.164

LOP 225.77 VP 21.118 GAP 4.58 AZP 90.42 TAL 359.21 TAp 164.24 RCA 147.70 APO 235.87 V2 23.574

GP 6.58 ZAL 85.47 ZAp 146.90 (T9 168.29 ZA( 169.55 ETE 45.88 ZAC 97.02 ETC 255.73 CLP 147.49

DLA 17.22 RAL 150.11 RAO 6567.3 VEL 11.445 PTH 1.99 VHP 4.558 DpA 1.76 RAP 195.35 ECC 1.1530

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) C$T TiM INJ 2 LAT INJ 2 LONG

2621.18 -26.91 68.91 5.40 99.15 15 35 25 2021.2 -25.37 60.58

4130.76 -2.20 168.12 1.14 61.76 8 42 40 3530.8 -5.95 161.45

2326.87 -28.01 47.04 5.18 100.90 17 1 46 1726.9 -28.22 38.70

3900.30 -1.23 150.64 .60 60.13 9 50 15 3300.3 -5.19 144.10

2045.02 -30.82 24.88 4.42 105.57 18 27 9 1445.0 -28.38 16.53

3754.92 1.23 138.08 359.07 55.84 10 34 14 3154.9 -3.28 131.87

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TC3 4.5826 BAU .6040 SGT 3272.1 SGR 708.6 SG3 1194.7 ST 596.4 SR 190.5 SS 330.7

RC3 1.0687 FAU .24379 RRT .9030 RRF -.9663 RTF -.9366 CRT -.3252 CRS .4924 CST .6184

FC-21.9820 BSP 11822 SG8 3348.0 R23 -.2638 R13 -.9414 LSA 637.9 MSA 302.6 SSA 53.1

9CS 4.7056 FSP 3966 961 3334.6 SG2 298.7 THA 11.16 EL1 599.9 EL2 179.1 ALF 175.49
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 23 1964 FLIGHT TIME 232.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC CONIC DISTANCE 533.936

RL 147.71 LAL -.00 LOL 60.74 VL 33.220 GAL -.09 AZL 89.68 HCA 166.03 SMA

RP 252.88 LAP .08 LOP 226.77 VP 21.126 GAp 4.19 AZP 90.33 TAL 359.50 TAp

RC 214.210 GL 3.64 GP 7.20 ZAL 84.84 ZAP 145.70 ET8 167.82 ZAE 169.81ETE

PLANETOCENTRIC CONIC

C3 9.461VHL 3.076 OLA 16.42 RAL 149.11RAD 6567.3 V[L 11.439 PTH 1.88 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 14 55 32 2588.39 -26.54

90.00 7 22 3 4157.75 -1.33

100.00 16 26 7 2296.28 -27.59

100.00 8 34 9 3925.09 -.38

110.00 17 54 49 2018.79 -30.33

110.00 9 21 57 3775.35 2.01

DIFFERENTIAL CCRRECTIONS

TOE .2022 TRA -.7973 TC3 4.5140 BAU .5914

ROE -.0873 RRA -.0904 RC3 1.2210 FAU .25195

FOE .0065 FRA 1.1734 FC-23.0559 8SP 11840

BOE .2203 8RA .8024 8C3 4.6762 FSP 4167

EARTH TO MARS

191.39 ECC .22824 INC .3330 Vl 30.164

165,55 RCA 147.70 Apo 235.07 V2 23.612

53.31 ZAC 97.60 ETC 255.71 CLP 146.37

4.465 DpA 2.37 RAp 195.50 ECC 1.1557

|NJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

66.58 3.89 100.26 15 38 41 1988.4 -24.85 58.32

169.62 359.81 61.71 8 31 20 3557.8 -5.10 162.98

44.86 3.66 101.98 17 4 23 1696.] -25.66 36.59

152.00 359.29 60.11 9 39 34 3325.1 -4.36 145.47

22.99 2.87 106.58 18 28 27 1418.8 -27.76 14.74

139.14 357.79 55.87 10 24 52 3175.3 -2.48 132.94

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

8GT 3201.6 SGR 788.3 SG3 1241.1 ST 603.8 SR 172.4 86 310.5

RRT .9099 RRF -.9783 RTF -.9330 CRY -.3353 CRS .3428 CST .7165

8GB 3297.2 R23 -.2884 R13 -.9395 LSA 649.6 MSA 235.6 SSA 59.1

SG1 3281.7 SG2 319.1 THA 12.75 EL1 606.6 EL2 161.6 ALF 174.11

LAUNCH OAT( NOV 23 1964 FLIGHT TIME 234.00 ARRIVAL DATE JUL 15 1965

OI$TANCE 537.662 EARTH TO MARS

33.200 GAL -.04 AZL 89.78 HCA 167.03 SMA 191.01 ECC .22671 INC .2139 Vl 30.164

21.137 GAP 3.80 AZP 90.21 TAL 359.78 TAp 166.81 RCA 147.71 APO 234.31 V2 23.650

84.24 ZAp 144.44 ET9 167.27 ZAE 169.83 ETE 61.46 ZAC 98.27 ETC 255.69 ELF 145.22

HELIOCENTRIC CONIC

RL 147.71 LAL -.00 LOL 60.74 VL

RP 232.51 LAP .05 LOP 227.77 VP

RC 216.238 6L 2.37 GP 7.92 ZAL

PLANETOCENTRIC CONIC

C3 9.332 VHL 3.055 OLA 15.43 RAL 148.08 RAD 6567.3 VEL 11.433 PTH 1.98 VHP 4.372 DpA 3.09 RAp 195.65 ECC 1.1536

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 0 45 2549.66 -26.04 63.86 2.31 101.54 15 43 15 1949.7 -24.18 55.68

90.00 7 8 36 4191.15 -.25 171.49 358.44 61.68 8 18 27 3591.1 -4.03 164.85

100.00 16 30 33 2260.07 -27.06 42.31 2.06 103.22 17 8 13 1660.1 -24.97 34.13

100.00 8 21 29 3955.97 .66 153.69 357.93 60.11 9 27 25 3356.0 -3.32 147.17

110.00 17 57 36 1987.66 -29.70 20.79 1.23 107.73 18 30 44 1367.7 -26.99 12.65

110.00 9 10 55 3801.14 2.99 140.49 556.48 55.93 10 14 16 3201.1 -1.50 134.29

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTICIM ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2267 TRA -.7726 TC3 4.4256 8AU .5790 SGT 3122.8 SGR 881.8 SG3 1286.7 ST 625.1 SR 148.9 S8 310.3

RDE -.0729 RRA -.0907 RC3 1.3962 FAU .25993 RRT .9129 RRF -.9836 RTF -.9287 CRT -.3461 CR8 .1043 CST .8393

FOE -.1284 FRA 1.1122 FC-24.1133 8SP 11740 SGB 3244.9 R23 -.3063 R13 -.9377 LSA 681.7 MSA 199.4 8SA 68.6

BDE .2382 BRA .7779 BC3 4.6406 FSP 4354 SGI 3226.1 SG2 348.4 THA 14.63 EL1 627.3 EL2 139.2 ALF 175.04

LAUNCH DATE NOV 23 1964 FLIGHT TIME 236.00 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC CONIC DISTANCE 541.404 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 33.180 GAL .01 AZL 89.92 HCA 168.04 8MA 190.65 ECC .22525 INC .0682 vl 30.164

RP 232.14 LAP .02 LOP 228.78 VP 21.149 GAP 3.42 AZP 90.08 TAL .04 TAp 168.08 RCA 147.71APO 233.59 V2 23.689

RC 218.267 GL .87 GP 8.76 ZAL 83.66 ZAP 143.12 ETS 166.64 ZAE 169.54 ETE 69.92 ZAC 99.04 ETC 255.66 CLP 144.03

PLANETOCENTRIC CONIC

C3 9.219 YHL 3.036 DLA 14.21RAL 147.00 RAD 6567.3 VEL 11.428 PTH 1.98 VHp 4.286 DpA 3.93 _P 195.63 ECC 1.1517

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 15 7 33 2503.88 -25.38 60.67 .64 103.01 15 49 17 1903.9 -23.33 52.59

90.00 6 53 12 4232.18 1.08 175.77 357.04 61.70 8 3 44 3632.2 -2.71 167.15

100.00 16 36 27 2217.16 -26.35 39.31 .37 104.65 17 13 24 1617.2 -24.08 31.25

100.00 8 6 59 3994.12 1.96 155.78 356.55 60.17 9 13 33 3394.1 -2.03 149.26

110.00 18 1 38 1950.63 -28.91 18.20 359.50 109.10 18 34 9 1350.6 -26.03 10.20

110.00 8 56 17 3833.42 4.22 142.18 355.14 56.05 10 2 10 3233.4 -.26 135.97

DIFFERENTIAL CCRRECTION8 MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .3197 TRA -.7730 TC3 4.7380 BAU .8185 SGT 3302.5 8GR 1024.6 SG3 1378.5 ST 758.5 SR 106.1 S8 427.9

ROE -.0455 RRA -.0932 RC3 1.6546 FAU .27695 RRT .9197 RRF -.9896 flTF -.9321 CRT -.3066 CRS -.1958 CST .9528

FOE -.4476 FRA 1.0791 FC-26.0079 8SP 6954 SG9 3457.8 R23 -.3066 R13 -.9425 LSA 863.9 MSA 126.5 SSA 85.9

BOE .3230 8RA .7786 BC3 5.0186 FSP 3659 SG1 3436.1 SG2 386.7 THA 16.14 EL1 759.2 EL2 100.9 ALF 177.50

LAUNCH OAT( NOV 23 1964 FLIGHT TIME 238.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC C-(_¢IC

RL 147.71 LAL -.00 LOt. 60.74 VL 33.161 GAL

RP 231.76 LAp -.02 LOP 229.78 VP 21.164 GAP 3.04 AZP

RC 220.299 GL -.92 GP 9.76 ZAL 83.12 ZAP 141.72 ET8

PLANETOCENTRIC C(_41C

CS 9.125 VML 3.021 OLA 12.70 RAL 145.86 RAD 6567.3 VEL

LNCN AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 15 16 13 2449.58 -24.49

90.00 6 65 25 4282.52 2.70

100.00 16 44 7 2166.12 -25.43

100.00 7 30 13 4041.21 3.55

110.00 18 7 6 1906.37 -27.88

110.00 8 43 41 3873.72 5.75

DIFFERENTIAL C(2RRECTIONS

TOE .2625 TRA -.6559 TC3 4.5545 BAU .6017

RDE -.0315 RRA -.0787 RC3 1.8930 FAU .28350

FD( -.5120 FRA .7894 FC-26.8963 B8P 11119

BDE .2843 BRA .6606 BC3 4.9322 FSP 4651

DISTANCE 545.156 EARTH TO MARS

.05 AZL 90.08 HCA 169.04 _4A 190.31 ECC .22587 INC .0833 vl 30.164

89.92 TAL .30 TAp 169.34 RCA 147.70 APO 232.92 V2 23.728

165.91 ZAE 168.89 ETE 78.15 ZAC 99.97 ETC 255.62 CLP 142.80

11.424 PTH 1.98 VHp 4.206 OpA 4.93 RAP 196.04 ECC 1.1502

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

56.94 358.85 104.68 15 57 3 1849.6 -22.24 48.99

176.58 355.60 61.80 7 46 48 3682.5 -1.09 169.96

35.80 358.57 106.27 17 20 13 1566.1 -22.95 27.88

158.37 355.13 60.30 8 57 34 3441.2 -.43 151.85

15.16 357.65 110.63 18 38 54 1306.4 -24.82 7.33

144.30 353.77 56.25 9 48 15 3273.7 1.28 138.07

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3079.8 $GR 1155.4 363 1412.7 ST 663.6 SR 82.8 68 428.8

RRT .9302 RRF -.9931RTF -.9371 CRT -.2119 CRS -.2067 CST .9408

3GB 3289.4 R23 -.2896 R13 -.9506 LSA 780.6 MSA 123.6 SSA 80.9

SG1 5265.0 862 400.0 THA 19.54 EL1 663.8 EL2 80.9 ALF 178.46
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL, 1, 1964)

LAUNCH OATE NOV 25 1964 FLIGHT TIME 240.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC CONIC

RL 147.71LAL -.00

RP 231.38 LAP -.05

RC 222.292 GL -3.10

PLANETOCENTRIC CONIC

CS 9.080 VML 3.010

LNCH AZMTH LNCH TIME

90.00 15 27 8

90.00 6 14 42

100.00 16 53 52

100.00 7 30 36

110.00 18 14 22

110.00 8 28 36

DIFFERENTIAL CCRRECTIONS

TOE .3329 TflA -.8331 TC3 4.5222 RAU .6093

ROE .0034 RRA -.0751 RC3 2.20S6 FAU .29864

FOE -.8286 FRA .6760 FC-28.0593 BSP 10794

BOE .3329 BRA .6375 BC3 5.0806 FSP 4774

DISTANCE 548.924 EARTH TO MARS

LOt. 60.74 VL 33.143 GAL .10 AZL 90.26 HCA 170.05 SMA 189.99 ECC .22257 [NC .2799 vl 30.164

LOP 230.79 VP 21.160 GAP 2.67 AZP 89.72 TAL .54 TAp 170.59 RCA 147.70 APO 232.28 V2 23.768

GP 10.95 ZAL 82.80 ZAp 140.23 ETS 165.04 ZAE 167.85 ETE 85.66 ZAC 101.08 ETC 255.57 CLP 141.52

OLA 10.81RAL 144.63 RAO 6567.3 VEL 11.421PTH 1.98 VHp 4.132 DpA 6.13 RAp 196.51ECC 1.1491

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZldTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

ZSS4.SZ -23.30 52.56 356.94 106.56 16 6 52 1784.8 -20.61 44.78

4344.51 4.69 180.08 354.14 62.04 7 27 7 3744.5 .91 173.41

2105.04 -24.20 31.68 356.64 108.11 17 28 57 1505.0 -21.49 23.93

4099.51 5.51 161.59 353.69 60.57 8 38 58 3499.5 1.55 155.05

1853.14 -26.55 11.59 355.68 112.36 18 45 16 1253.1 -23.29 3.95

3924.16 7.65 148.97 352.37 56.58 9 32 2 3324.2 3.20 140.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT $052.5 $GR 1334.6 SGS 1470.1 ST 737.4 SR 59.4 SS 606.0

RRT .9314 RflF -.9957 RTF -.9355 CRT .5348 CR$ .4712 CST .9444

$66 SS31.5 R2S -.2882 R13 -.9533 LSA 942.1MSA 156.5 SSA 49.7

SG1 3801.1SG2 449.3 THA 22.60 EL1 738.1 EL2 50.2 ALF 2.48

LAUNCH DATE NOV 28 1964 FLIGHT TIM( 242.00 ARRIVAL DATE JUL 23 1965

HELIOCENTRIC C_IC

RL 147.71 LAL -.00 LOL 60.74 VL

MP 231.01 LAP -.08 LOP 281.81 VP

RC 224.286 GL -5.76 GP 12.41 ZAL

pLAN_TOCENTRIC CONIC

CS 9.088 VHL S.006 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 40 51 2306.66 -21.69

90.00 5 50 13 4421.70 7.19

100.00 17 6 17 2038.14 -22.54

100.00 7 7 29 4172.47 7.98

110.00 18 28 51 1788.41 -24.81

110.00 8 8 24 3987.97 10.03

DIFFERENTIAL CCRRECT|ON8

TOE .3715 TRA -.6240 TC3 4.$988 BAU .6151

ROE .0494 RRA -.0714 RC3 2.5826 FAU .30185

FDE-I.IRSS FRA .5640 FC-29.9148 BSIP 11120

BiDE .3748 BRA .8281 8CS S.0906 FSP 4999

DISTANCE 552.704 EARTH TO MARS

38.127 GAL .14 AZL 90.52 PICA 171.07 SMA 189.69 ECC .22133 INC .5240 vl 30.184

21.198 GAP 2.$1 AZP 89.48 TAL .77 TAp 171.88 RCA 147.70 APO 231.67 V2 23.807

82.14 ZAP 138.62 ITS 164.02 ZA( 166.38 ETE 92.06 ZAC 102.43 ETC 255.50 CLP 140.21

8.43 RAL 143.28 RAD 6567.3 VEL 11.420 PTH 1.98 VHP 4.067 DpA 7.58 RAp 196.64 ECC 1.1487

INJ lONG INJ RT ASC 1NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

47.40 354.90 108.66 16 19 18 1706.7 -18.94 39.81

184.41 352.68 62.52 7 3 55 3821.7 3.40 177.72

26.61 $54.57 110.17 17 40 8 1431.1 -19.59 19.26

165.66 352.25 61.08 8 17 1 3572.5 4.01 159.06

7.37 $53.56 114.31 18 53 40 1188.4 -21.31 $59.96

150.$9 $50.98 57.15 9 12 52 3388.0 5.63 144.06

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 2990.2 SGR 1549.8 963 1517.6 ST 798.5 SR 112.G 88 821.5

RRT .9294 RRF -.9978 RTF -.9307 CRT .9467 CRS .9483 CST .9405

SG8 3367.9 R23 -.2864 RIS -.9554 LSA 1133.7 MSA 197.5 88A 30.7

SG1 $328.5 SG2 518.9 THA 26.40 EL1 805.6 EL2 36.0 ALF 7.62

LAUNCH DATE NOV 23 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUL 25 1965

HELIOCEMTR|C CONIC

RL 147.71 LAb -.OO LOt. 60.74 VL

RP 230.62 LAp -.11 LOP 232.62 VP

RC 228.222 GL -9.14 GP 14.23 ZAL

PLAN(TOCEMTRIC CONIE

C3 9.067 VHL 3.015

LNCH AZMTH LNCH TIM(

90.00 15 58 14

90.00 5 20 43

100.00 17 22 7

100.00 6 39 31

110.00 18 36 12

110.00 7 41 56

DIFFERENTIAL C.CRflECTIONS

TOE .4200 TRA -.5913 TC3 4.2503 BAU .6817

flOE .1187 RRA -.0568 RC3 2.9957 FAU .30968

FOE-1.6617 FRA .3427 FC-29.5029 BSP 1|$66

DOE .4884 ORA .5940 0C3 5.1999 FSP 5185

DISTANCE 556.495 EARTH TO MARS

33,111GAL .18 AZL 90.83 HCA 172.06 8NA 189.40 ECC .22017 INC .8270 vt 30.164

21.218 GAP 1.95 kZP 89.18 TAL .98 TAp 173.06 RCA 147.70 Apo 231.10 v2 23.847

$1.74 ZAP 136.86 ITS 162.78 ZA( 164.41ETE 97.21 ZAC 104.12 ETC 255.40 CLP 138.64

OLA 5.39 RAL 141.76 RAD 6587.3 VEL 11.423 PTH 1.98 VHP 4.015 DPA 9.57 RAp 197.10 EEC 1.1496

L-I TIM( INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2211.14 -19.46 41.26 352.71 110.96 16 35 5 1611.1 -16.46 33.89

4519.34 10.16 189.99 351.27 63.42 6 36 3 3919,3 6.51 183.21

1940.58 -20.30 21.02 352.$7 112.42 17 54 28 1340.6 -17.09 13.70

4265.18 10.94 170.89 $50.$6 62.01 7 50 36 3665.2 7.11 164.19

1708.72 -22.48 2.35 351.31 116.46 19 4 41 1108.7 -18.74 355.21

4069.76 18.01 154.84 $49.64 58.11 8 49 45 3469.8 8.70 148.39

MID-COURSE EXECUTIOi ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2911.7 SGR 182S.3 SG3 1561.9 ST 870.5 9R 234.3 SS 1113.2

RRT .9285 RRF -.9984 RTF -.9279 CRT .9571CRS .9948 CST .9409

3485.4 R2S -.2705 R13 -.9811 LSA 1412.7 NSA 236.0 SSA 18.7

SGI 3S85.8 SG2 582.1 THA 31.20 ELI 899.0 EL2 65.7 ALF 14.§S

LAUNCH OATE NOV 28 1964 FLIGHT TIN( 246.00 ARRIVAL DATE JUL 27 1965

HELIOCENTMIC CONIC

RL 147.71LAL -.00

RP 280.24 LAP -.15

RC 228.139 GL -13.44

PLAN(TOCENTRIC CONIC

C3 9.263 VHL S.044

LNCH AZMTH LNCH TIM(

90.00 16 20 39

90.00 4 44 11

100.00 17 42 40

100.00 8 4 51

110.00 18 32 2S

110.00 7 11 32

DIFFERENTIAL C_RRECTION9

TDE .4844 "iRA -.5844 TCS S.9987 RAU .6§58

ROE .2238 RRA -.0360 RCS S.4725 FAU .31280

FOE-2.2618 FRA .1147 FC-29.2347 BSP 11985

BDE .5386 BRA .5658 BC3 5.2960 FSP 5304

DISTANCE 560.299 EARTH TO MARS

LOL 60.74 VL 33.096 GAL .21 AZL 91.22 I'iCA 173.10 SMA 189.13 ECC .21906 INC 1.2256 Vl 30.164

LOP 283.85 VP 21.240 GAP 1.80 AZP 88.78 TAL 1.18 TAp 174.26 RCA 147.70 APO 230.56 V2 28.887

GP 16.54 ZAL 81.48 ZAP 134.88 ITS 161.27 ZA( 161.86 ETE 101.11 ZAC 106.28 ETC 255.25 CLP 137.40

DLA 1.46 RAL 139.99 RAO 6567.S VEL 11.430 PTH 1.98 VHP 3.981DpA 11.68 RAP 197.72 ECC 1.1524

L-I TIM( |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2092.02 -16.42 3S.87 350.44 113.40 16 55 $1 1492.0 -13.11 26.75

4645.89 13.90 197.40 _0.04 65.08 6 I 36 4045.9 10.43 190.44

1827.46 -17.21 14.04 350.07 114.82 18 13 8 1227.5 -13.72 6.99

4385.68 14.69 177.87 349.66 68.67 7 17 56 3785.7 11.03 170.99

160R.84 -19.SS 358.33 348.95 118.76 19 19 17 1008.8 -15.34 349.48

4179.91 16.78 180.86 349.49 59.77 8 21 9 3576.9 12.64 154.20

MID-COURSE EXECuTIoN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2808.2 _ 2158.3 SG3 1581.0 ST 988.8 SR 426.5 SS 1476.1

RRT .9250 RRF -.9991RTF -.9229 CRT .9566 CRS .9992 CST .9482

SG8 S§40.6 R2S -,2480 R13 -.9678 LSA 1797.4 MSA 261.6 SSA 11.9

SGt $478.2 SG2 861.6 THA 36.94 ELI 1052.3 EL2 114.4 ALF 23.13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 23 1964

HELIC)CENTR]C C(_IIC

RL 147.71LAL -.00

RP 229.96 LAP -.16

RC 230.076 GL -19.05

PLANETOCENTRIC CONIC

C3 9.681VHL 3.111

LNCH AZNTfl LNCH TIME

90.00 16 50 41

90.O0 3 57 1

100.00 18 10 16

100.00 5 20 6

110.00 19 14 30

110.00 6 32 22

FLIGHT TIME 248.00 ARRIVAL DATE JUL 29 1965

DISTANCE 564.115 EARTH TO MARS

LOL 60.74 VL 33.081GAL .25 AZL 91.76 HCA 174.13 SMA 188.88 ECC .21802 INC 1.7589 vl 30.154

LOP 234.87 VP 2_.263 LAp 1.25 AZP 88.25 TAL 1.37 TAp 175.50 RCA 147.70 APO 230.06 v2 23.927

GP 19.36 ZAL 81.27 ZAp 132.57 ETS 159.40 ZAE 158.54 ETE 103.62 ZAC 109.12 ETC 255.02 CLP 135.86

OLA -3.74 RAL 137.65 RAO 6367.3 VEL 11.44g pTH 1.99 VHp 3.976 OpA 14.57 RAp 1g8.60 ECC 1.1593

L-I TIME [NJ LAT INJ LC_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

1939.39 -12.08 24.76 348.22 115.81 17 23 0 1339.4 -8.51 17.90

4613.79 16.51 207.74 349.28 68.18 5 17 17 4215.8 15.38 200.46

1682.64 -12.68 5.47 347.82 117.21 18 38 19 1082.6 -9.15 358.69

4347.77 19.33 187.67 348.92 66.74 6 35 34 3947.8 16.02 180.44

1481.57 -15.00 349.00 346.60 121.08 19 39 12 881.6 -10.77 342.45

4321.61 21.32 169.40 347.81 62.78 7 44 24 3721.6 17.70 162.35

DIFFERENTIAL CCRRECTION$

TOE .5816 TRA -.3301TC3 3.6634 BAU .7026

ROE .4041RRA .0073 RC3 4.0067 FAU .31287

FOE-3.1060 FRA -.2249 FC-27.9887 8SP 12548

00E .7082 BRA .5302 8C3 5.4290 FSP 5283

LAUNCH DATE NOV 23 1964

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 229.47 LAp -.21

RC 231.973 GL -26.32

PLANETOCENTRIC C(_4IC

C3 10.608 VHL 3.257

LNCH AZMTH LNCN TIME L-I TIME INJ LAX

90.00 17 33 53 1733.00 -5.78

90.00 2 31 54 5056.80 23.83

100.00 18 49 33 1489.82 -6.65

100.00 4 18 35 4777.21 24.78

110.00 19 46 2 1314.09 -8.92

110.00 3 38 58 4525.70 27.28

DIFFERENTIAL CORRECTIONS

TOE .7268 TRA -.4902 TC3 3.1832 BAU .7823

ROE .7246 RRA .0910 RC3 4.5050 FAU .30564

FOE-4.2174 FRA -.6712 FC-24.9431 8SP 13636

BOE 1.0263 BRA .4986 BC3 5.3162 FSP 5109

MID-COUR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2702,1 SrA 2602.0 $63 1384.3 ST 1112.6 SR 747.9 SS 1973.5

RRT .9199 RRF -.9993 RTF -.9168 CRT .962§ CRS .9998 CST .9583

568 3751.2 R23 -.2144 R13 -.9762 LSA 2369.1 NSA 281.7 SSA 7.4

SGI 3675.5 862 750.1 THA 43.63 ELI 1329.8 EL2 169.7 ALF 33.52

FLIGHT TINE 250.00 ARRIVAL DATE JUL 31 1965

DISTANCE 567.942 EARTH TO MARS

b04.. 60.74 VL 33.068 GAL .28 AZL 92.52 HCA 175.13 514A 188.64 ECC .21704 INC 2.5195 VI 30.164

LOP 233.90 VP 21.287 GAP .91 AZP 87.49 TAL 1.33 TAp 176.70 RCA 147.70 APO 229.58 V2 23.968

GP 23.65 ZAL 81.55 ZAp 129.72 ET8 137.08 ZAE 154.16 ETE 103.49 ZAC 112.95 ETC 254.63 CLP 134.24

OLA -10.71 RAL 133.10 RAO 6367.4 V(L 11.489 PTH 2.00 VHp 4.024 DpA 18.50 RAp 199.90 ECC 1.1746

INJ L_G |NJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

13.05 346.49 117.77 18 2 30 1135.0 -2.02 6.39

223.39 349.61 74.24 4 16 11 4456.8 21.44 215.34

354,53 346.02 119.21 19 14 43 889.8 -2.71 347.98

202.52 349.30 72.72 5 38 12 4177.2 22.18 194.69

339.83 344.64 123.14 20 7 38 714.1 -4.50 333.53

182.43 348.33 68.35 6 54 23 3923.7 24.12 174.71

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

3_T 2§89,4 $_R 3203.6 SG3 1346.7 ST 1306.9 SR 1278.6 99 2587.6

RRT .9128 RRF -.9997 RTF -.9087 CRT .9709 CRS .9999 CST .9694

SG_ 4119.2 R23 -.1720 RI3 -.9848 LSA 3154.6 MSA 2gs.o $SA 4.7

SGI 4032.6 SG2 840.2 THA 51.61 EL1 1815.0 EL2 220.6 ALF 44.35

LAUNCH DATE NOV 23 lg64

HELIOCENTRIC CONIC

RL 147.71 LAb -.00

RP 229.09 LAp -.28

RC 233.948 GL -$6.39

PLANETOCENTRIC CONIC

C3 12.763 VHL 3.573

LNCH AZMTH LNCH TIME

90.00 18 47 51

90.00 1 7 59

100.00 19 56 14

100.00 2 42 17

110.00 20 36 46

110.00 4 18 14

FLIGHT TIME 252.00 ARRIVAL DATE AUG 2 1995

DISTANCE 571.778

LOt- $0.74 VL 33.035 GAL .30 AZL 93.89 HCA 176.18 SNA

LOP 236.93 VP 21.313 GAP .38 AZP 86.31 TAL 1.71 TAp

GP 29.37 ZAL 81.86 ZAP 125.97 ETS 154.25 ZAE 148.16 ETE

EARTH TO MARS

188.41ECC .21611 |NC 3.6936 Vl 30.164

177.69 RCA 147.69 APO 229.13 V2 24.009

106.33 ZAC 118.32 ETC 253.92 CLP 132.37

OLA -20.12 RAL 131.34 RAD 636?.5 VEL 11.382 PTH 2.03 VHP 4.179 DP4 23.96

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

1429.33 4.03 355.97 346.67 118.05 19 11 40 829.3

5439.47 28.17 250.45 352.21 87.02 2 38 38 4839.5

1208.82 2.83 339.08 346.01 119.77 20 16 23 608.8

5135.41 29.54 227.97 352.11 85.21 4 7 52 4533.4

1081.83 -.12 327.61 344.17 124.18 20 54 48 481.8

4835.18 32.99 204.66 351.60 80.50 3 38 30 4235.2

RAp 201.92 ECC 1.2100

INJ 2 LAT INJ 2 LONG

7.75 349.26

27.46 241.85

6.77 332.51

28.57 219.30

4.37 321.40

31.33 195.83

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .9402 TRA -.4413 TC3 2.4934 BAU .9114 9ST 2452.7 SG4R 4010.7 $63 1421.6

ROE 1.3231RRA .2§64 RC3 4.7236 FAU .28293 RRT .9030 RRF -.9998 RTF -.8976

FOE-5.3209 FRA-1.2092 FC-19.1928 8SP 15734 SGB 4701.2 R23 -.1269 R13 -.9918

BOE 1.6232 8RA .3104 8C3 5.3413 FSP 4730 SG1 4611.0 SG2 916.8 TMA 39.77

LAUNCH DATE NOV 23 1964 FLZGHT TIN( 234.00

HELIOCENTRIC CONIC DISTANCE 373.624

RL 147.71 LAb -.00 LOt. 60.74 VL 33.043 GAL .33 AZL 95.74 HCA 177.21 SMA

RP 228.70 LAp -.28 LOP 237.96 VP 21.341 GAP .25 AZP 84.27 TAL 1.87 TAp

RC 235.703 GL -50.07 Gp 37.64 ZAL 83.05 ZAP 120.38 ET3 131.11 ZAE 139.64 ET(

PLANETOCENTRIC CONIC

C3 18.530 VHL 4.307 DLA -32.61RAL 125.63 RAD 6567.8 VEL 11.829 PTH 2.10 VHp 4.397 DpA 31.79

LNCH AIqUlTH LNCN TIM( L-I TIME INJ LAX INJ I._G INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM

73.10 19 22 53 1291.23 22.93 355.32 354.23 113.83 19 44 24 691.2

106.90 23"43 27 5743.99 22.94 271.39 354.23 113.84 23 19 13 5146.0

73.10 19 22 53 1291.23 22.93 353.32 354.23 113.85 19 44 24 691.2

106.90 23 43 27 3745.99 22.94 271.39 354.23 113.84 25 19 13 5146.0

110.00 22 44 38 639.46 16.27 303.84 350.60 120.49 22 35 18 39.5

1t0.00 1 24 48 5445.78 29.95 231.16 337.17 t07.30 2 53 33 4843.8

DIFFERENTIAL C_RECTION8 MID-COURSE ExECUTZON ACCURACY

TOE 1.3029 TRA -.3596 TC3 1.6186 BAU 1.1433 _k',T 2293.8 SGR 5193.0 SG3 1166.7

ROE 2.6018 RRA .6653 RC3 4.3235 FAU .23833 RRT .8889 RRF -.9998 RTF -.881§

FDE-6.7927 FRA-1.8871 FC-11,1238 BSP 17690 $G8 5677.8 R23 -.0863 R13 -.9962

BDE 2.9098 8RA .7564 BC3 4.6184 FSP 3612 SGI 5393.2 962 976.6 THA 67.84

ORBIT DETERMINATION ACCURACY

ST 1525.7 SR 2128.5 93 3208.4

CRT .9778 CRS 1.0OOO CST .9762

LSA 4130.2 MSA _rO5.7 SSA 3.0

EL1 2605.8 EL2 260.9 ALF 54.56

ARRIVAL DATE AUG 4 1965

EARTH TO MARS

188.20 ECC .21524 INC 3.7347 Vl 30.164

179.07 RCA 147.69 APO 228.71 V2 24.049

106.63 ZAC 126.01 ETC 252.49 CLP 129.97

RAp 205.20 E_C 1.3053

INJ 2 LAT INJ 2 LONG

25.95 347.60

25.97 263.67

25.93 347.60

23.97 263.67

20.19 296.91

32.02 242.56

ORBIT DETERMINATION ACCURACY

ST 1742.1 8R 3477.3 S9 3608.1

CRT .9822 CRS 1.0000 CST .9807

LSA 5295.7 MSA 316.7 SSA 2.0

EL1 3878.2 EL2 293.4 ALF 63.64
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

L&UHCH DATE NOV 23 1964

HEL|(_.ENTRIC C(_41C

RL 147.71 LAL -.00

RP 228.$1 LAp -.31

RC 237.587 GL -67.53

PLANETOCENTR|C CON|C

C3 39,796 VHL 6.308

LNCH AZNTM LNCH TIME

49.17 16 47 10

130.83 0 59 46

49.17 16 47 10

180.83 0 §9 46

49.17 16 47 10

130.83 0 §9 46

FLIGHT TIME 286.00 ARRIVAL DATE AUG 6 1965

DISTANCE 579.465 EARTH TO MARS

LOt,. 60.74 VL 33.032 GAb .36 AZL 100.17 HCA 178.23 SMA 188.00 ECC .214A2 1NC10.1639 vl $0.164

LOP 239.00 VP 21.369 GAp -.07 AZP 79.84 TAL 2.02 TAp 160.25 RCA 147.69 APO 228.31 V2 24.090

GP 49.42 ZAL 85.12 ZAP 112.37 ET8 149.19 ZAE 127.50 ET( 108.57 ZAC 136.62 ETC 249.37 CLP 125.81

OLA -48.23 RAL 115.19 RAD 6568.5 VEL 12.695 PTH 2.31VHP 5.842 DPA 42.99 RAp 210.64 ECC 1.6549

L-| TIME IHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM lHJ 2 LAT INJ 2 LONG

1805.12 24.29 39.39 1.41 133.05 17 17 15 1205.1 29.80 $3.09

5609.06 24.30 261.01 1.42 133.04 2 33 15 5009.1 29.81 254.71

1805.12 24.29 39.39 1.41 133.05 17 17 15 1205.1 29.60 $3.09

5609.06 24.30 261.01 1.42 133.04 2 38 15 5009.1 29.61 254.71

1805.12 24.29 39.39 1.41 133.05 17 17 15 1205.1 29.60 33.09

3609.06 24.30 261.01 1.42 133.04 2 33 15 5009.1 29.61 254.71

DIFFERENTIAL CCRRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8928 TRA -.2830 TC3 .6230 BAU 1.5457 SGT 1926.9 SGR 6620.5 SGS 663.7 ST 1722.7 SR 5111.2 SS 2972.4

ROE $.5786 flRA 1.7019 RCS 2.8377 FAU .14872 RRT .6316 RRF -.9996 flTF -.8163 CRT .9793 CRS .9999 CST .9766

FOE-6.4114 FRA-2.1307 FC3-3.2833 BSP 21434 SGB 6895.7 R23 -.0647 R13 -.9978 LSA 6149.0 MSA 341.9 SSA 1.7

BOE 5.8862 8RA 1.72§2 6C3 2.9053 FSP 2014 SG1 6916.8 SG2 1040.5 THA 76.05 EL1 5383.5 ELI $31.4 ALF 71.66

LAUNCH DATE NOV 28 1964 FLIGHT TIME 266.00 ARRIVAL DATE AUG 16 1965

HELIOCENTRIC CONIC DISTANCE 599.045 EARTH TO MARS

RL 147.71LAL -.DO LOt. 60.74 VL $2.983 GAL .41 AZL 82.23 HCA 183.53 SMA 187.18 ECC .21101 INC 7.7694 vl 30.164

RP 226.$6 LAp -.48 LOP 244.24 VP 21.531 GAP -1.57 AZP 97.76 TAt. 2.35 TAp 185.88 RCA 147.68 APO 226.68 V2 24.287

RC 246.$98 GL 59.94 GP -34.56 ZAL 83.69 ZAP 115.10 (TS 197.23 ZAE 140,80 ETE 232.16 ZAC 55.25 ETC 252.98 CLP 121.00

PLAN[TOCENTRZC CONIC

CS 28.555 VHL 5.153 DLA 68.00 RAL 185.71 RAO 6566.1 VEL 12.168 PTH 2.18 VHP 3.946 OPA -31.90 RAp 169.15

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ _ AZ14TH INJ TIME PO CST TIM

19.65 10 53 14 4285.84 -50.86 229.54 113.20 27.98 12 4 40

19.65 § $4 89 4694.22 -25.22 241.88 47.42 19.11 6 53 13

25.18 6 25 57 4475.36 -36.94 280.50 78.03 27.95 9 40 33

IS4.82 18 48 34 2735.46 -36.93 82.92 78.01 27.95 19 29 10

23.18 8 25 57 4475.36 -86.94 230.30 78.03 27.95 9 40 33

154.82 16 43 34 2735.46 -36.93 82.92 78.01 27.95 19 29 10

DIFFERENTIAL CORRECTIONS NED-COURSE EXECUTION ACCURACY

TOE .5244 TRA -.3325 TC3 .4137 BAu 1.1207 SGT 1223.0 SGR 3283.1 SG3 1586.3

ROE 2.1881RflA 1.1477 RC3-3.1296 FAU .3397§ RRT -.5139 RRF .9998 RTF -.5007

FDE 7.7223 FRA S.8863 FC-11.0763 BSP 17621 968 5422.8 R23 -.0394 R13 .9991

80E 2.2471 6RA 1.1949 9CS 3.1569 FSP 5189 SGI 5321.8 SG2 1041.5 THA 97.06

ECC 1.4370

XNJ 2 LAT INJ 2 LONG

3685.8 -57.74 222.93

4094.2 -32.75 239.18

3875.4 -48.90 225.72

2135.5 -48.89 78.13

8875.4 -48.90 225.72

2135.5 -43.89 78.15

ORBIT DETERMINATION ACCURACY

ST 654.1SR 2637.4 SS 3158.1

CRT .6451CRS -.9999 CST -.6563

LSA 4136.8 MSA 494.3 SSA 2.4

EL1 2672.2 EL2 493.S ALF 80.59

L&UNCH DATE NOV 23 1964 FLIGHT TIME 266,00 ARRIVAL DATE AUG 18 1965

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 225.97 LAP -.51

RC 248.tt0 GL 53.97

PLANETOCENTRIC CONIC

C3 20.616 VHL 4.540

LNCH AZMTH LHCH T|ME

30.09 7 35 26

14g.g1 17 SO 46

30.09 7 S§ 28

149.91 17 SO 46

30.09 7 38 26

149.91 17 50 46

DISTANCE 602.g67 EARTH TO MARS

LOt. 60.74 VL 32.9?7 GAL .42 AZL 83.61 HCA 164.59 SMA 187.05 ECC .21046 1NC 6.3931 vl 30.164

LOP 245.30 VP 21.566 GAP -1.88 AZP 96.37 TAL 2.39 TAp 186.96 RCA 147.68 Apo 226.42 V2 24.339

GP -28.63 ZAL 62.78 ZAP 115.75 (TS 193.78 ZAE 144.53 ETE 225.20 ZAC 60._1 ETC 254.03 CLP 119.$7

OLA 63.81 RAL 175.27 RAG 6567.8 VEL 11.916 PTH 2.12 VHP 3.603 OpA -26.59 RAp 172.17 ECC 1.3393

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ T|ME PO CST TiM INJ 2 LAT INJ 2 LONG

4396.79 -3g.06 222.19 61.75 34.64 9 8 45 3796.8 -43.47 216.13

2690.49 -39.03 80.07 61.73 34.64 18 33 37 2090.3 -45.46 74.01

43g6.7g -39.06 222.19 61.75 34.64 9 8 45 3796.8 -45.47 216.13

2690.49 -39.05 80.07 61.73 34.64 16 33 37 2090.3 -45.46 74.01

4896.79 -sg.06 222.19 61.73 34.64 9 6 43 3796.8 -45.47 216.13

2690.49 -$9.03 80.07 61.73 34.64 18 33 37 2090.3 -45.46 74.01

D|FFEMENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4023 TRA -.3453 TC3 .4330 BAU .9133 SGT 1178.2 8GR 4350.8 SGS 1943.g ST 588.1 SR 2520.3 SS 3884.0

ROE 1.9099 RRA .8538 RC3-S.2934 FAU ,39337 RRT -.4407 RRF .9998 RTF -.42g3 CRT .6787 CRS-I.0000 CST -.6889

FOE 9.4817 FRA 4.0873 FC-16.6118 6SP 15657 SG8 4700.9 R23 -.0400 R13 .9990 LSA 4647.7 MSA 428.0 SSA 2.7

BOE 1.g518 8RA .9210 BC3 S.3217 FSP 6583 SG1 4382.0 SG2 1050.4 THA 96.87 EL1 2552.6 EL2 426.3 ALF 80.74

LAUNCH DATE NOV 28 1964 FLIGHT TIME 270.00 ARRIVAL DATE AUG 20 1965

DISTANCE 606.903 EARTH TO MARS

LOL 60.74 VL 32.970 GAL .42 AZL 84.47 HCA 185.65 SMA 186.93 ECC .20995 INC 5.5286 vl 30.164

LOP 246.37 VP 21.603 GAP -2.13 AZP 93.30 TAL 2.43 TAP 188.08 RCA 147.68 APO 226.17 VZ 24.381

GP -24.40 ZAL 82.12 ZAP 115.39 ET8 191.01 ZAE 146.26 ETE 218.43 ZAC 64.90 ETC 254.63 CLP 116.09

HELIOCENTRIC _IC

RL 147.71LAL -.00

RP 225.58 LAp -.34

RC 249.808 GL 49.48

PLANETOCENTRIC CONIC

C3 17.457 VHL 4.178 OLA 60.28 RAL 169.29 RAD 6367.7 VEL 11.783 PTH 2.08 VHP 3.402 DpA -22.62 RAP 173.83 ECC 1.2873

LNCH AZNTH LNCH T|ME L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZ14TH INJ TIME

34.27 7 41 46 4340.09 -39.64 215.19 51.08 40.07 8 34 6

143.78 17 16 46 2868.60 -39.64 78.00 51.06 40.07 18 I 17

34.27 7 41 46 4340.09 -39.64 215.19 51.08 40.07 8 54 6

145.73 17 18 46 2688.80 -$9.64 78.00 51.06 40.07 16 I 17

34.27 7 41 46 4340.09 -39.64 215.19 51.08 40.07 8 34 6

145.73 17 16 48 2668.80 -39.64 78.00 51.06 40.07 18 1 17

DIFFERENTIAL CQRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3863 TRA -.3390 TC3 .$537 BAU .7742 9GT 1117.5 SGR 8973.9 $63 2201.8

ROE 1.3867 RRA .6723 RC3-3.2983 FAU .43568 RRT -.3t76 RRF .9997 RTF -.3072

FOE10.1149 FRA 4.1379 FC-21.6070 OSP 13919 SG8 4128.0 R23 -.0362 R13 .9991

80( 1.6331 9RA .7531BC3 3.3174 FSP 7623 SG1 3990.9 SG2 1053.1 THA 93.49

PO CST TIM INJ 2 LAT INJ 2 LONG

3740.1 -45.33 208.23

2068.8 -45.54 71.07

3740.1 -43.35 208.25

2088.6 -43.34 71.07

3740.1 -45.55 208.25

2068.8 -43.34 71.07

ORBIT DETERMINATION ACCURACY

ST 600.2 SR 2247.9 SS 4203.6

CRT .7380 CRS-I.0000 CST -.7436

LSA 4787.8 MSA 400.7 SSA 3.2

EL1 2292.3 EL2 397.1 ALF 78.50
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE MOV 23 lg64

H(LIC_ENTRIC CONIC

RL 147.71LAL -.DO

RP 225.19 LAP -.58

RC 251.477 6L 45.98

PLANETOCENTR|C CONIC

C3 15.540 VHL 3.942

LNCH AZMTH LNCH TIME

3•,74 7 35 33

142.26 16 52 38

37.74 7 35 33

142.26 16 52 38

37.74 • 35 33

142.26 16 52 38

FLIGHT TIME 272.00 ARRIVAL DATE AUG 22 1965

DISTANCE 610.850 EARTH TO MARS

LOL 60.74 VL 32.964 GAL .42 AZL 85.07 HCA 186.72 SHA 186.82 ECC .20948 INC 4.9338 vl 30.164

LOP 247.43 VP 21.640 GAp -2.41 AZP 94.g0 TAL 2.44 TAp 189.16 RCA 147.68 APO 225.95 V2 24.423

GP -21.26 ZAL 61.63 ZAP 114.45 ETS 188.81 ZAE 146.72 ETE 212.35 ZAC 67.81ETC 255.00 CLp 116.37

DLA 57.40 RAL 165.48 RAO 6567.6 VEL 11.701PTH 2.06 VHp 3.269 DPA -19.§4 RAP 174.79 ECC 1.2557

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4296.36 -59.54 209.47 43.62 44.32 8 47 9 3696.4 -45.01 201.99

2659.32 -39.53 76.65 43.61 44.31 17 38 57 2059.3 -45.00 69.16

4296.36 -59.54 209.47 43.62 44.32 8 47 9 3696.4 -43.01 201.99

2659.32 -59.53 76.65 43.81 44.31 17 36 37 2059.3 -45.00 69.16

4296.56 -39.54 209.47 43.62 44.32 8 47 9 3696.4 -43.01 201.99

2659.52 -39.53 76.65 43.61 44.31 17 36 57 2059.3 -45.00 69.16

DIFFERENTIAL CCRRECTION$

TOE .4113 TR4 -.3205 TC3 .2189 BAU .6795

RDE 1.3169 RRA .5378 RC3-3.2632 FAU .47181

FOE10.19•2 FRA 4.0166 FC-26.2831 BSP 12113

BOE 1.3796 BRA .8281 6C3 3.2703 FSP 8193

MIO-COQRSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1065.2 8GR 5519.5 SG3 2592.1 ST 651.7 3R 1964.4 SS 4288.5

RRT -.1478 RRF .9996 RTF -.1385 CRT .8033 CRS-I.0000 CST -.8098

SGB 3677.2 R23 -.0240 R15 .9993 LSA 4746.6 MSA 380.9 9_A 3.9

SG1 3523.4 962 1052.5 THA 92.81 ELI 2035.8 ELI 372.8 ALF •4.31

LAUNCH DATE NOV 23 1964 FLIGHT TIM( 274.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC C_NIC

RL 147.71 LAL -.00

RP 224.80 LAp -.61

RC 253.132 GL 43.'21

PLANETC_(NTRIC CONIC

C3 14.268 VHL 3.777

LNCH AZMTH LNCH TIME

40.63 7 33 3

139.37 16 34 19

40.63 7 33 3

139.3• 16 34 19

40.63 7 33 3

139.37 16 34 lg

LOt. 60.74 VL

LOP 248.50 VP

GP -18.85 ZAL

DISTANCE 614.807 EARTH TO MARS

32.958 GAL .42 AZL 85.50 MCA 187.79 SMA 186.71 ECC .20904 INC 4.3004 Vl 30.164

21.678 GAP -2.67 AZP 94.46 TAL 2.44 TAp 190.25 RCA 147.68 APO 225.74 V2 24.465

81.27 ZAp 113.17 ETS 187.06 ZA( 146.35 ETE 207.13 ZAC 69.99 ETC 255.26 CLP 114.5•

OLA 55.03 RAL 162.87 RAD 6567.6 VEL 11.647 PTH 2.04 VHP 5.171 DpA -17.08

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZ147H INJ TIME PO CST TIM

4261.09 -39.14 204.81 38,18 47.65 8 44 4 3661,1

2656.45 -39.13 75.81 38.17 47.64 17 18 36 2056.5

4261.09 -39.14 204.81 58.16 47.65 8 44 4 3661.1

2656.45 -39.15 75.81 38.17 47.64 17 18 36 2056.5

4261.09 -59.14 204.81 38.18 47.63 8 44 4 3661.1

2636.45 -39.15 75.81 38.17 47.64 17 18 36 2056.5

DIFFERENTIAL CORRECTIONs

TOE .4503 TRA -.3058 TC3 -.0019 8AU .6025

RDE 1.1211 RRA .4538 RC3-3.1583 FAU .49801

FDE10.1613 FRA 3.9664 FC-30.2178 BSP 10877

8DE 1.2082 6RA .3472 BC3 3.1583 FSP 8731

RAp 175.26 ECC 1.2348

INJ 2 LAT INJ 2 LONG

-44.23 196.8•

-44.24 67.97

-44.23 196.97

-44.24 67.9•

-44.25 196.97

-44.24 67.97

ORBIT DETERMINATION ACCURACY

ST 724.8 SR 1739.8 SS 4314.•

CRT .8517 CRS-t. O00_ CST -.8_53

LSA 4695.6 MSA 373.0 $SA 4.6

EL1 1850.6 EL2 357.1 ALF 69.6•

MID-COURSE EXECUTION ACCURACy

_T 1058.9 9GR 3166.6 SG3 2546.8

RRT .0576 RRF .9994 RTF .0662

8GB 3359.0 R23 -.0014 R13 .9994

SG1 3167.3 SG2 1056.9 THA 88.76

LAUNCH DATE NOV 23 1964

HELIC_EHTRIC CONIC

RL 147.•1LAL -.00

RP 224.41 LAP -.64

RC 254.766 GL 40.93

PLANETOC(NTR1C CONIC

C3 13.368 VHL 3.656

LNCH AZMT_ LMCH TIME

43.06 • 52 36

136.94 18 19 49

43.06 7 32 36

136.94 16 19 49

43.00 • 32 30

136.94 18 19 49

PLIGHT TIME 276.00 ARRIVAL DATE AUG 26 1965

DISTANCE 618.775 EARTH TO MARS

LOL 60.74 VL 32.952 GAL .42 AZL 85.85 HCA 168.86 SMA 186.62 ECC .20863 INC 4.1698 vl

LOP 249.38 VP 21.717 GAP -2.84 AZP 94.12 TAL 2.42 TAp 191.28 RCA 147.68 Apo 225.55 V2

GP -16.95 ZAL 81.01 ZAP 111.68 ETS 185.65 ZAE 145.42 ETE 202.76 ZAC 71.67 ETC 255.46 CLP

OLA 53.05 RAL 161.00 RAD 6567.3 VEL 11.608 PTH 2.03 VHP 3.097 OFA -15.04 RAp 175.42

L-1 TIME INJ LAT 1NJ LONG INJ RT ADC INJ AZMTH IN_ TIME PO CST TIM INJ 2 LAT

4231.60 -38.63 200.95 34.07 50.30 8 43 8 3631.6 -43.44

2657.59 -58.62 75.34 34.06 50.2g 17 4 6 2057.4 -43.43

4231.60 -38.63 200.93 34.07 50.30 8 43 8 3631.6 -43.44

2657.39 -38.62 75.34 34.06 50.29 17 4 6 2057.4 -43.43

4231.60 -38.65 200.93 34.07 50.30 8 43 8 3631.6 -43.44

2657.39 -38.62 75.34 34.06 50.29 17 4 8 2057.4 -43.43

30.164

24.506

112.71

ECC 1.2200

INJ 2 LONG

192.87

67.28

192.87

67.26

192.67

67.28

DIFFERENTIAL CORRECTIONS

TOE .4987 TRA -.2874 TC3 -.2620 8AU .§467

ROE .9705 RRA .3911 RC3-3.0475 FAU .52166

FOE10.0281 FRA 3.8978 FC-33.7837 6SP 9866

60E 1.0912 8RA .4833 0C3 3.0588 FSP 9171

LAUNCH 0ATE NOV 23 1964

HELIOCENTRIC C(_AIC

RL 147.71 LAL -.00

RP 224.02 LAp -.87

RC 256.380 GL 39.08

PLANETOCENTRIC CONIC

C3 12.700 VHL 3.584

LNCH AZMTH LNCH TIN(

45.14 • 33 22

134.86 18 7 59

43.14 7 33 22

134.86 16 7 39

45.14 7 33 22

134.86 16 7 39

MID-COURSE ExECuTION ACCURACy ORBIT OETERMINAT1ON ACCURACy

8GT 1099.5 $GR 2884.3 SG3 2677.6 ST 813.2 SR 1352.8 SS 4286.6

RRT .2885 RRF .9992 RTF .2758 CRT .8871 CR9-1.0000 CST -.6901

SGB 3066.7 R23 .0350 R13 .9986 LSA 4616.6 MSA 366.6 SSA S.4

3G1 2901.7 362 1052.7 THA 83.27 EL1 1719.8 ELI 338.9 ALF 64.00

FLIGHT TIME 278.00 ARRIVAL DATE AUG 28 1965

DISTANCE 622.752

LOt. 60.74 VL 32.947 GAL .41 AZL 86.09 HCA

LOP 250.65 VP 21.757 GAP -3.20 AZP 95.85 TAL

GP -15.41 ZAL 80.83 ZAp 110.04 (TS 184.49 ZAE

EARTH TO MARS

189.94 SMA 186.53 ECC .20826 INC 3.9098 vl 30.164

2.39 TAp 192.33 RCA 147.68 At=<) 223.38 V2 24.548

144.13 ETE 199.12 ZAC 72.99 ETC 235.62 CLP 110.82

OLA 51.39 RAL 159.61 RAO 6567.5 VEL 11.580 PTH 2.03 VHP 3.037 DpA -13.31

L-I TIN( INJ LAT 1N4 LONG INJ RT ASC IHJ AZMTH IH_ TIME PO CST TIM

4206.33 -58.08 197.67 30.90 52.44 8 43 29 3606.3

2660.55 -38.07 75.11 30.89 52.43 16 52 19 2060.6

4206.33 -38.06 197.67 30.90 52.44 8 43 29 3606.3

2660.55 -38.07 75.11 30.89 32.43 16 32 19 2060.6

4206.35 -38,08 197.67 30.90 32.44 8 43 29 3606.3

2860.53 -38.07 73.11 30.89 32.43 16 32 19 2060.6

DIFFERENTIAL CORRECTIONS

TOE .5324 TRA -.2860 TC3 -.3730 6AU .3044

ROE .8569 _RA .5460 RC3-2.9143 FAU .33933

FOE 9.8912 FRA _.8389 FC-38.7813 8SP 9183

8DE 1.0193 8RA .4364 6C3 2.9707 FSP 9361

RAp 173.57 ECC 1.2090

INJ 2 LAT INJ 2 LONG

-42.65 189.46

-42.64 66.91

-42.65 189.46

-42.64 66.91

-42.65 189.46

-42.64 66.91

ORBIT DETERMINATION-ACCURACy

ST 911.7 SR 1404.9 SS 4250.5

CRT .9130 CRS-I.0000 CST -.9155

LSA 4334.3 MSA 361.2 SSA 6.2

EL1 1644.4 EL2 317.7 ALF 58.02

MID-COURSE EXECUTION ACCURACY

8GT 1194.3 SGR 2647.3 $63 2785.0

RRT .4831 RRF .9988 RTF .4690

S_ 2904.2 R23 .0859 R13 .9931

SG1 2714.5 862 1032.3 THA 76.16
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH 0ATE NOV 23 1964 FLIGHT TIME 280.00 ARRIVAL DATE AUG 30 1965

HELIC_(NTRIC CONIC

RL 147.71LAL -.DO

RP 223.83 LAP -.71

RC 257.974 GL 37.51

PLANETOCENTRIC CONIC

CS 12.184 VHL 3.491

LNCH AZNTH LNCH TIME

48.94 7 34 54

133.08 15 58 6

46.94 7 34 54

153.06 13 58 6

48.94 7 34 54

133.06 13 58 6

DIFFERENTIAL C(_RECT[ONS

TOE .6091 TRA -.2425

RD( .7086 flRA .3105

FOE 9.7318 FRA 3.8164

BOE .9792 BflA .3940

DISTANCE 626.740 EARTH TO MARS

LOt. 60.74 VL 32.943 GAL .40 AZL 66.30 HCA 191.02 SNA 186.45 ECC .20792 INC 3.6995 Vl 30.164

LOP 251.74 VP 21,797 GAp -3,45 4ZP 93.65 TAL 2.35 TAp 193.37 RCA 147.68 Apo 225.22 V2 24.590

Gp -14.13 ZAL 80.72 ZAP 108.50 ETS 183.52 ZAE 142.57 ETE 196.11 ZAC 74.05 ETC 255.75 CLP 106.89

OLA 49.97 RAL 158.57 RAD 6567.5 VEL 11.557 PTH 2.02 VHp 2.988 DpA -11.81 RAP 175.18 ECC 1.2005

L-[ TIME INJ LAT INJ LONG INJ RT kSC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4184.19 -37.53 194.87 28,39 54.20 8 44 38 3584.2 -41.90 186.57

2665.04 -37.52 75.06 28.38 54.19 16 42 31 2065.0 -41.89 66.76

4184.19 -37.53 194.87 28.39 54.20 8 44 38 3584.2 -41.90 186.37

2665.04 -37.52 75.06 28.38 54.19 16 42 31 2065.0 -41.89 66.76

4184.19 -37.53 194.87 28.39 54.20 8 44 38 3584.2 -41.90 186.57

2665.04 -37.52 75.06 28.38 54.19 18 42 31 2065.0 -41.89 68.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 -.9150 8AU .4781 9GT 1338.1Sr.R 2449.8 SG3 2679.7 ST 1017.1 SR 1282.0 SS 4198.0

RC3-2.7886 FAU .55608 RRT .6136 RRF .9984 RTF .6180 CRT .9319 CRS-I.0000 CST -.9339

FC-39.5119 BSP 8747 SGB 2791.4 R23 .1436 R13 .9880 LSA 4491.6 NSA 355.9 SSA 7.1

BC3 2.9349 FSP 9953 SG1 2609.2 SG2 992.1THA 68.15 EL1 1609.9 EL2 293.7 ALF 52.03

LAUNCH OATE NOV 23 1964 FLIGHT TIM( 282.00 ARRIVAL DATE SEP 1 1965

HELIOCENTRIC C._IC

RL 147.71LAL -.OO

RP 223.24 LAp -.74

RC _59.547 GL 38.18

PLAN(TOCENTRIC CONIC

C3 11.774 VHL 3.431

LNCH AZMTH LNCH TIME

48.52 7 36 56

131.48 15 49 45

48.52 7 36 56

131.48 13 49 45

48.52 7 36 56

131.48 15 49 45

DIFFERENTIAL CORRECTIONS

TOE .6688 TRA -.2213 TC3-1,2822 BAU .4659

ROE .6943 flRA .2647 RC3-2.8678 FAU .57092

FOE 9.5682 FRA 3.8124 FC-41.9779 8SP 8528

BOE .9623 8RA .3606 8C3 2.9599 FSp 10223

DISTANCE 630.737 EARTH TO MARS

LOt. 60.74 VL 32.939 GAL .39 AZL 86.47 HCA 192.10 SMA 186.38 ECC .20762 INC 3.5258 vl 30.164

LOP 252.82 VP 21.838 GAp -3.70 AZP 93.45 TAL 2.29 TAp 194.39 RCA 147.69 APO 225.08 V2 24.632

GP -13.06 ZAL 80.67 ZAP 106.49 ETS 182.71 zAE 140.84 ETE 193.61 ZAC 74.91 ETC 255.87 CLP 106.94

DLA 48.73 RAL 157.77 RAD 6567.4 VEL 11.540 PTH 2.01 VHP 2.948 DpA -1D.48 RAp 174.86 ECC 1.1938

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

4164.52 -37.01 192.44 26.58 55.68 8 48 2D 3564.5 -41.20 184.07

2670.30 -37.00 75.13 26.37 55.67 18 34 15 2070.3 -41.19 66.76

4164.52 -37.01 192.44 26.38 55.68 8 46 20 3564.5 -41.20 184.07

2870.30 -37.00 75.13 26.57 55.67 16 34 15 2070.3 -41.19 66.76

4164.52 -37.01 192.44 26.38 55.68 8 46 20 3564.5 -41.20 184.07

2670.30 -37.00 75.15 26.57 55.67 16 34 15 2070.3 -41.19 66.76

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1525.5 SGR 2283.7 803 2965.8 ST 1126.0 SR 1180.5 SS 4141.2

RRT .7170 RRF .9978 RTF .7205 CRT .9445 CRS-I.OODO CST -.9460

SG8 2746.3 R23 .1984 R13 .9779 LSA 4436.8 NSA 354.8 SSA 8.0

$81 2580.0 SG2 941.3 THA 60.02 EL1 1608.7 EL2 271.5 ALF 46.43

LAUNCH DATE NOV 23 1964 FLIGHT T|HE 294.00 ARRIVAL DATE SEP 3 1965

HELIOCENTRIC CONIC DISTANCE 634.744 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 32.935 GAL .38 AZL 86.62 HCA 193.19 SMA 186.32 ECC .20734 INC 3.3796 Vl 30.164

RP 222.85 LAP -.77 LOP 253.91 VP 21.880 GAp -3.94 kip 93.29 TAL 2.21 TAp 195.40 RCA 147,69 APO 224.95 V2 24.674

RC 261.100 6L 35.04 GP -12.14 ZAL 80.80 ZAP 104.62 ET9 182.02 ZAE 136.97 ETE 191.52 ZAC 75.61ETC 255.98 CLF 1"04.96

PLANETOC(NTRIC CONIC

C3 11.440 VHL 3.562 OLA 47.65 RAL 157.17 RAO 6567.4 VEL 11.525 pTH 2.01VHp 2.914 DpA -9.29 RAP 174.46 ECC 1.1883

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |HJ 2 LONG

49.93 7 39 20 4140.78 -38.51 190.28 24.76 56.94 8 48 26 3546.8 -40.56 181.87

130.07 15 42 54 2676.04 -36.50 75.28 24.75 56.93 16 27 10 2076.0 -40.55 66.87

49.93 7 38 20 4146.76 -38.51 190.26 24.76 56.94 8 48 26 3546.8 -40.58 181.87

130.07 15 42 34 2676.04 -38.50 75,28 24.75 56.93 16 27 10 2076.0 -40.55 68.87

49.93 7 39 20 4146.78 -36.51 190.28 24.76 56.94 8 48 26 3546.8 -4D.56 181.87

130.07 15 42 34 2676.04 -SG.SO 75.28 24.75 56.93 16 27 10 2076.0 -40.55 66.87

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .7283 TRA -.1992 TC3_1.6895 8AU .4673 SGT 1752.4 SGR 2134.3 SG3 3034.9 ST 1239.9 SR 1091.5 SS 4065.4

ROE .6328 RRA .2639 RC3-2.5457 FAU .58288 RflT .7900 RRF .9971RTF .7930 CRT .9537 CRS-I.0000 CST -.9547

FOE 9.3637 FRA 3.8135 FC-44.1089 884P 8546 SG8 2761.5 R23 .2431 R13 .9670 L�A 4373.8 N�A 355.2 SSA 8.9

BOE .9633 ERA .3307 BC3 3.0533 FSP 10464 SG1 2619.0 SG2 875.6 THA 52.05 EL1 1632.9 EL2 249.4 ALF 41.18

LAUNCH DATE NOV 23 1984 FLIGHT TINE 286.00 ARRIVAL DATE SEP 5 1965

HELIOCENTRIC CCJilC

RL 14T.71 LAL -.00

RP 222.47 LAP -.80

RC 262.633 GL 34.04

PLAN(T_ENTRIC CONIC

C3 11.182 VHL 3.341

LNCH AZNTH LNCH T|ME

51.19 T 41 59

L28.81 15 36 22

31.19 7 41 59

128.6.,t 15 36 22

51.19 7 41 59

128.81 15 36 22

DIFFERENTIAL CJORRECTIONS

TOE .7836 TRA -.1735

ROE ,5854 RRA .2472

FOE 9.2182 FRA 3.8241

BOE .9781BRA .3020

DISTANCE 638.760 EARTH TO MARS

LOt. 60.74 VL 32.932 GAL .36 AZI- 86.74 HCA lg4.29 SMA 186.26 ECC .20709 INC 3,2554 vl 30.164

LOP 255.01 VP 21.922 GAP -4.17 AZP 93.16 TAL 2.12 TAP 198.40 RCA 147.69 APO 224.85 V2 24.716

r.p -11.35 ZAL 80.71 ZAP 102.72 ETS 181.42 ZAE 137.01 ETE 189.76 ZAC 76.19 ETC 256.08 CLP 102.98

DLA 46.69 RAL 156.73 RAD 6587.4 VEL 11.513 PTH 2.01VHP 2.887 DPA -8.19 RAp 174.00 ECC 1.1837

L-I TIN( INJ LAT INJ L_G INJ RT ASC [NJ AZMTH [NJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

4130.38 -36.04 _88.p8 23.43 58.03 '8 50 50 3530.6 -39.98 179.92

2682.03 -36.03 75._9 23.42 58.02 18 21 4 2082.1 -39.95 67.04

4130.58 -36.04 188.38 23.43 58.03 8 50 50 3530.6 -39.96 179.92

2682.05 -36.03 75.49 23.42 58.02 16 21 4 2082.1 -39.95 67.04

4130.58 -36.04 188.36 23.43 58.03 8 50 50 3530.6 -39.96 179.92

2682.03 -36.03 75.49 23.42 58.02 18 21 _ 2082.1 -39.95 67.04

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-2.1140 BAU .4802 SGT 1997.4 8GR 2004.3 SG3 3096.1 ST 1350.8 SR 1022. O SS 4014.0

RC3-2.4258 FAU .59248 RRT .8420 RRF .9962 RTF .8449 CRT .9612 CRS -.9999 CST -.9619

FC-45.9516 BSP 8823 SG8 2829.6 R23 .2681 R13 .9595 LSA 4342.5 NSA 352.5 SSA 9.8

BC3 3.2177 FSP 10662 SG1 2715.5 $02 795.4 THA 45.12 ELi 1678.6 EL2 226.8 ALF 36.81
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964

LAUNCH DATE NOV 23 1964

HELIOCENTRIC CONIC

RL 14•.71 LAL -.DO

RP 222.08 LAP -.83

MC 264.145 GL 33.18

PLANETOCENTRIC CONIC

C3 10.927 VHL 3.306

LNCH AZMTH LNCH TIME

52.34 7 44 54

127,86 15 30 58

52.34 • 44 $4

127.68 15 30 58

52.34 7 44 54

127.66 15 30 56

FLIGHT TIME 288.00 ARRIVAL DATE SEP • 1965

LOL 60.74 VL

LOP 256.10 Vp

GP -10.84 ZAL

DISTANCE 642.785 EARTH TO MARS

32.929 GAL .34 AZL 86.85 HCA 195.38 SNA 186.21 ECC .20687 INC 3.1477 Vl 50.164

21.965 GAP -4.41 AZP 93.04 TAL 2.01 TAp 197.40 RCA 147.69 APO 224.75 V2 24.758

80.79 ZAP 100.79 (TS 180.90 ZAE 134.98 ETE 188.28 ZAC 76.68 ETC 256.18 CLP 100.98

OLA 45.82 RAL 156.41 RAD 6587.4 VEL 11.503 PTH 2.00 VHp 2.865 OpA -7.19 RAp 173.49 ECC 1.1798

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

4115.$9 -35.60 186.61 22.35 58.99 8 S_ 29 3515.6 -39.40 178.15

2688.29 -35.59 75.74 22.34 56.98 16 15 44 2088.3 -39.39 6•.28

4115.59 -35.60 186.61 22.35 58.99 8 53 29 3515.6 -39.40 178.15

2688.29 -35.59 75.74 22.34 58.98 16 15 44 2088.5 -39.39 6•.28

4115.59 -35.60 186.61 22.35 58.99 6 53 29 3515.6 -39.40 178.15

2686.29 -35.59 75.74 22.34 $8.98 18 45 44 2088.3 -39.39 67.28

DIFFERENTIAL CCRRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8405 TRA -.1481 TC3-2.5654 BAU .S046 SGT 226§.9 SGR 1866.8 663 3146.2 ST 1461.9 6R 958.4 SS 3941.9

ROE .5432 RRA .2324 RC3-2.3133 FAU .6010T RRT .8778 RRF .ggs1 RTF .8809 CRT .9669 CRS -.9999 CST -.96•2

FOE 9.0240 FRA 3.8173 FC-47.6211 B_P 9250 _ 2948.S R23 .2783 R13 .gss5 LSA 4297.8 MSA 350.4 SSA 10.8

BOE 1.0007 SRA .2755 BC3 3.4544 FSP 10832 SGI 2860.3 SG2 715.9 THA 39.07 EL1 1735.8 EL2 205.9 ALF 32,89

LAUNCN DATE NOV 23 1964 FLIGHT TIN( 290.00 ARRIVAL DATE SEP 9 1965

HELIOCENTRIC C._IC DISTANCE 646.820 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 32.926 GAL .32 AZL 86.95 HCA

RP 221.70 LAP -.87 LOP 257.20 VP 22.006 GAP -4.63 AZP 92.93 TAL

RC 265.639 GL 32.39 GP -10.02 ZAL 60.92 ZAP 98.83 (TS 180.45 ZAE

PLANETOCENTRIC CONIC

C3 10.725 VHL 3.275 OLA 45.04 RAL 156.20 RAO 6567.4 VEL 11.494 PTH Z.O0 VHP 2.847 OpA

LNCH AZNTH LNCH TIN( L-I TIN( INJ LAT INJ L(3NG INJ RT ASC INJ AZMTH INJ TIME

53.39 7 47 59 4101.61 -35.18 185.01 21.46 59.84 8 56 21

126.61 15 28 10 2694.64 -35.17 76.02 21.46 59.82 16 11 S

53.39 7 47 59 4101.61 -35.18 165.01 21.46 59.84 8 56 21

126.61 15 26 10 2694.64 -35.17 76.02 21.46 59.82 16 11 S

53.39 7 47 59 4101.61 -35.18 185.01 21.46 59.84 8 56 21

126.61 15 28 10 2694.64 -35.17 76.02 21.46 59.82 16 11 S

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE .9015 TRA -.1181 TC3-3.0189 BAU .5356 SGT 2546.2 SGR 1780.7 663 3187,0

ROE .5077 RRA .2219 RC3-2.2020 FAu .60715 RRT .9026 RRF .9938 RTF .SOS8

FOE 8.8379 FRA 3.8551 FC-49.0099 BSP 9935 SGB 3107.| R23 .2776 R13 .9544

BOE 1.0346 8RA .2514 BC3 3.7367 FSP 10988 SG1 3040.0 SGZ 642.2 THA 33.98

196.46 SRA 186.17 ECC .20668 INC 3.0544 vl 30.164

1.89 TAP 198.38 RCA 147.69 APO 224.65 V2 24.799

132.90 ETE 187.02 ZAC 77.10 ETC 256.27 CLP 98.97

-6.25 RAp 172.93 ECC 1.1765

PO CST TIM INJ 2 LAT INJ 2 LONG

3501.8 -38.88 176.54

2094.6 -38.87 67.55

3501.8 -38.88 178.54

2094.6 -38.8• 67.55

3501.6 -38.88 176,54

2094.6 -38.87 6•.55

ORBIT DETERMINATION ACCURACY

ST 1580.6 SR 904.5 SS 3875.6

CRT .9716 CRS -.9999 CST -.9714

LSA 4267.8 MSA 349.7 SSA 11.7

ELI 1811.6 EL2 186.8 ALF 29.41

LAUNCH DATE NOV 23 1964 FLIGHT TIME 292.00 ARR%VAL DATE SEP 1I 1965

HELIOCENTRIC CONIC

RL 14•.71 LAL -.00

RP 221.32 LAP -.90

RC 267.114 GL 31.70

PLANETOCENTRIC CONIC

C5 10.549 VHL 3.248

LNCH AZNTH LNCH TIME

54.37 7 51 18

125.63 15 21 58

54.37 • 51 16

125.63 15 21 58

54.37 7 Sl 16

125.63 15 21 56

OISTANCE 650.863 EARTH TO MARS

LOL 80.74 VL 32.924 GAL .30 AZL 67.05 HCA 197.59 SMA 186.13 ECC .ZO6S1 INC 2.9714 vl 30.164

LOP 258.31 VP 22.052 GAP -4.88 AZP 92.83 TAL 1.76 TAp 199.34 RCA 147.69 APO 224.57 V2 24.841

GP -9.47 ZAL 61.09 ZAP 96.87 ET8 180.05 ZAE 130.78 (TE 185.94 ZkC 77.45 ETC 256.37 CLP 96.97

DLA 44.31 RAL IS6.08 RAO 6587.4 VEL 11.486 PTH 2.00 VHp 2.834 OpA -S.37 RAp 172.36 ECC 1.1738

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4066.41 -34.79 183.53 20.75 60.60 8 59 25 5488.4 -38.39 175.04

2701.13 -34.77 76.34 20.74 60.58 16 6 57 2101.1 -38.36 67.86

4088.41 -34.79 183.$3 20.75 60.60 8 59 25 3488.4 -38.39 1•5.04

2701.13 -34.77 76.34 20.74 60.58 16 6 $7 2101.1 -58.38 67.86

4088.41 -34.79 183.53 20.75 60.60 8 sg 25 3488.4 -38.39 1•S.04

2701.13 -34.77 76.34 20.74 60.58 16 6 57 2101.1 -38.58 67.66

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .9557 TRA -.0919 TC3-3.5062 9AU .5763 SGT 2842.7 8GR 1884.6 663 3220.6 ST 1688.7 SR 855.9 SS 3•98.5

ROE .4784 RRA .2120 RC3o2.0987 FAU .61274 RRT .gigs RRF .9922 RTF .9238 CRT .9749 CRS -.9999 CST -.9743

FOE 8.8249 FRA 3.8694 FC-50.2850 BSP 10635 $GAB 3304.4 R23 .2684 RI3 .g§s8 LSA 4229.7 MSA 349.• SSA 12.7

60E 1.0679 8Rk .2311BC3 4.0863 FSP 11090 SG1 5253.4 SG2 578.6 THA 29.62 ELI 1685.5 EL2 170.8 ALF 26.53

LAU_ICH DATE NOV 23 1964

HELIOCENTRIC C(_AIC

RL 147.71 LAL -.00 LOt. 60.74 VL 32.923 GAL

Rfl 220.94 LAp -.93 LOP 259.42 VP 22.0S6 GAP

RC 268.570 GL 31.09 GP -8.96 ZN. 81.29 ZAP

PLANETOCENTRIC CONIC

C3 10.395 VHL 3.224

LNCH AZMTH LNCH TINE

55.28 ? 54 43

124.72 15 18 11

55.28 • 54 43

124.72 15 16 11

55.20 ? 54 43

124.72 15 18 11

DIFFERENTIAL CCRRECTION6

TOE 1.O117 'IRA -.0808 TC3-3.9887 BAU .6203

ROE .4488 RRA .2033 RC3-2.0038 FAU .81798

FOE 8.3985 FRA 3.8854 FC-51.4668 BSP 11492

60E 1.1068 BRA .2124 BC3 4.4638 FSP 11170

FLIGHT TIN( 294.00 ARR]VAL DATE SEp 13 1965

DISTANCE 654.916 EARTH TO MARS

.27 AZL 87.10 HCA 198.70 S_AA 186.10 ECC .20637 INC 2.8983 vl 30.164

-5.07 AZP 92.7§ TAL 1.60 TAp 200.30 RCA 147.70 APO 224.51 V2 24.883

94.90 ETS 179.70 ZNE 128.64 ETE 185.01 ZAC •7.75 ETC 256.47 CLP 94.96

DLA 43.65 RAL 156.05 RAD 6567.4 VEL 11.480 PTH 2.00 VHp 2.825 DpA -4.55 RAp 171.76 ECC 1.1711

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4075.90 -34.41 182.14 20.17 61.29 9 2 39 5475.g -37.93 173.65

2707.88 -34.39 76.68 20.16 61.,27 16 3 lg 2107.7 -3•.92 68.1g

4075,90 -34.41 182.14 20.17 61.29 g 2 39 3475.9 -5?.93 173.65

2707.68 -34.3g 76.68 20.16 61.27 16 3 lg 2107.• -37.92 68.19

4075.$0 -34,41 182.14 20.17 61.29 g 2 39 3475.g -37.93 1•3.85

2707,68 -34.39 76.68 20.16 61.27 16 3 19 2107.7 -37.92 68.Ig

MIO-COUR6E ExECuTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 3141.6 $GR IS98.5 SG3 3250.3 ST 1800.1 SR 812.5 SS 3•17. S

RRT .9324 RRF .9903 RTF .9372 CRT .9779 CRS -.9998 CST -.9769

$68 3524.g R23 .2332 RI3 ,g582 LSA 4195.1MSA 348.4 SSA 13.7

SG1 3486.2 SG2 $20.7 THA 26.00 EL1 lg68.8 EL2 155.3 ALF 23.97
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE MOV 23 1954

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 220.56 LAp -.86

RC 270.009 GL 30.53

PLANETOCENTRIC CONIC

C5 10.258 VHL S.203

LNCH AZMTH LNCH TIME

55.15 7 58 20

123.65 15 14 51

56.15 7 58 20

125.83 15 14 51

56.13 7 38 20

125.83 13 14 51

FLIGHT TIME 296.00 ARRIVAL DATE SEP 15 1965

DISTANCE 658.977 EARTH TO MAR5

LOL 60.74 VL 32.921GAL .25 AZL 87.17 HCA 199.81 SNA 186.08 ECC .20628 INC 2.8326 vl 30.164

LOP 250.53 VP 22.141 GAP -5.29 AZP 92.67 TAL 1.44 TAp 201.25 RCA 147.70 APO 224.46 V2 24.924

GP -8.50 ZAL 81.52 ZAF g2.93 ETS 179.39 ZAE 126.49 ETE 184.20 ZAC 78.01ETC 256.56 CLP 92.97

OLA 43.02 RAL 156.08 RAD 6567.4 VEL 11.474 PTH 1.99 VHp 2.820 DpA -3.77 RAP 171.15 ECC 1.1688

L-I TIME [NJ LAT |NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

4063.92 -34.04 180.83 19,72 61.92 9 6 4 3463.9 -37.49 172.34

2714.$1 -$4.03 77.03 19.71 61.91 16 0 6 2114.3 -37.48 68.55

4063.92 -34.04 180.83 19.72 61.92 9 6 4 3463.9 -37.49 172.34

2714.31 -34.03 77.03 19.71 61.91 16 0 6 2114.3 -37.48 68.55

4063,92 -34.04 180.83 19.72 61.92 9 6 4 3463.9 -37.49 172.54

2714.31 -34.03 77.03 19.71 61.91 16 0 6 2114.3 -37.48 68.55

DIFFERENTIAL CORRECTIONS

TDE 1.0646 TRA -.0286 TC3-4.4983 BAU .6697

ROE .4261RRA .1984 RC3-1.9011FAU .61879

FOE 8.1998 FRA 3.9038 FC-32.2238 8SP 12422

80E 1.1467 8RA .1984 BCS 4.8835 FSP 11192

Lkt,_iCH DATE NOV 2S 1964

HELIOCENTRIC CONIC

RL 147.71 LAL -,00 LOL 60.74 VL 32.920 GAL

RP 220.18 LAP -.99 LOP 261.64 VP 22.185 GAP

RC 271.480 GL $0.02 GP -8.08 ZAL 81.79 ZAP

PLANETC)CENTRIC C(_IIC

CS 10.156 VHL S.104

LNCH AZMTH LNCH T|HE

56.98 8 2 8

128.02 13 11 50

38.98 8 2 8

123.02 15 11 50

56.98 8 2 8

123.02 15 11 50

DIFFERENTIAL CCRRECTIONS

TOE 1.1181 TRA .0050 TCS-5.0118 BAU .7217

ROE .4033 RRA .1907 RC3-1.8027 FAU .61828

FOE 7.9289 FRA 3.9356 FC-§2.8088 BSP 13423

ODE 1.1887 BRA .1908 BC3 5.$260 FSP 11266

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3454.6 SGR 1514.9 SG3 3262.0 ST 1906.3 SR 776.6 SS 5649.8

RRT .9415 RRF .9880 RTF .9481 CRT .9805 CRS -.9998 CST -.9791

8¢,8 $772.2 RZS .2323 R13 .9617 LSA 4176.0 HSA $45.9 SSA 14.7

SG1 $742.6 SG2 471.4 TflA 22.81 EL1 2033.7 EL2 141.6 ALF 21.88

FLIGHT TIME 298.00 ARRIVAL DATE SEP 17 1965

DISTANCE 668.048 EARTH TO MARS

• 22 AZL 87.28 HCA 200.93 SHA 186.06 ECC .20617 IHC 2.7736 vl 30.164

-5.30 AZP 92.59 TAL 1.26 TAp 202.19 RCA 147.70 APO 224.42 V2 24.965

90.97 ETS 179.11 ZAI[ 124.33 ETE 183.51 ZAC 78.23 ETC 236.66 CLP 90.98

DLA 42.43 RAL 136.18 RAD 6567.4 VEL 11.468 PTH 1.99 VHp 2.819 DpA -3.03 RAp 170.54 ECC 1.1666

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4032.29 -33.69 179.38 19.37 62.31 9 9 40 3452.3 -$7.06 171.09

2721.13 -33.68 77.41 19.36 62.49 15 57 11 2121.1 -37.05 68.93

4032.29 -38.69 179.36 19.37 62.51 9 9 40 $432.3 -37.06 171.09

2721.13 -39.68 77.41 19.36 62.49 13 37 11 2121.1 -$7.05 68.93

4052.29 -33.69 179.38 19.57 62.31 9 9 40 3452.3 -37.06 171.09

2721.15 -33.68 77.41 19.36 62.49 13 57 11 2121.1 -37.05 68.95

MID-COURSE EXECUTIC_q ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3772.5 9GR 1435.6 SGS $263.1 ST 2014.5 SR 740.5 SS 3553.9

RRT .9473 RRF .9852 RTF .9335 CRT .9823 CRS -.9997 CST -.9805

9GB 4086.4 R23 .2120 R13 .9647 LSA 4137.1 MGA 346.5 SSA 15.7

SGI 4013.2 SG2 432.2 THA 20.07 EL1 2142.2 EL2 129.7 ALF 19.93

LAUMCH OAT( NOV 23 1964

HELIOCEMTRIC CONIC

RL 147.71 LAL -.00

RP 219.81 LAP -1.02

RC 272.833 GL 29,5S

PLANETOCENTRIC CONIC

C3 10.026 VHL 3.155

LNCH AZMTH LNCH TIME

57.77 8 6 G

122.23 13 9 9

57.77 8 6 G

122.25 15 9 9

57.77 8 6 8

122.23 13 9 9

FLIGHT TIME 300.00 ARRIVAL OATS SEP 19 1965

015TANCE 667.126 EARTH TO MARS

LOt. 50.74 VL 32.819 GAL .18 AZL 87.28 HCA 202.05 8MA 186.05 (CC .20610 INC 2.7199 Vl 30.154

LOP 252.76 VP 22.230 GAP -5.70 AZP 92.52 TAL 1.07 TAp 203.11 RCA 147.70 APO 224.39 v2 25.006

GP -7.69 ZAL 82.10 ZAp 89.02 ST8 178.87 ZAE 122.17 ETE 182.90 ZAC 78.43 ETC 256.75 CLP 89.01

OLA 41.87 RAL 136.34 RAD 6567.4 VEL 11.454 PTH 1.99 VHp 2.821DpA -2.33 RAp 159.93 ECC 1.1650

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CGT TIN INJ 2 LAT INJ 2 LONG

4041.02 -33.34 178.37 18.12 63.06 9 13 27 3441.0 -36.65 169.90

2728.03 -33.33 77.80 19,11 63.04 13 34 37 2128.0 -36.65 89.33

4041.02 -33.34 178.37 19.12 53.06 9 13 27 3441.0 -36.55 169.90

2728.03 -33.33 77.80 19.11 63.04 15 34 37 2128.0 -36.65 69.33

4041.02 -38.34 178.37 19.12 53.06 9 13 27 3441.0 -55.65 169.90

2728.05 -33.33 77.80 19.11 63.04 15 34 37 2128.0 -36.65 59.33

DIFFERENTIAL CORRECTIONS

TOE 1.1662 TRA .0399 TC3-3.3383 BAU .7769

ROE .5850 RRA .1883 RC3-1.7096 FAU .61699

FOE 7.6922 FRA 3.9801 FC-33.2781 8SP 14426

BOE 1.2281 8RA .1906 BC3 5.7961 FSP 11211

HIO-COURgE EXECUTION ACCURACy ORBIT OETERNINATION ACCURACY

8GT 4094.2 S_ 1364.8 SG3 3262.2 ST 2113.0 8R 710.6 SS 3474.5

RRT ,9303 RRF .9820 RTF .9815 CRT .9841CR5 -.9996 CST -.9815

SG8 4313.7 R2S .1902 R13 .9677 LSA 4113.5 MSA 347.6 SSA 16.7

SG1 4296.8 SG2 404.0 THA 17.74 EL1 2226.1 EL2 119.8 ALF 18.37

LAUNCH DATE NOV 23 1964 FLIGHT TIME 302.00 ARRIVAL DATE SEP 21 1965

HELIOCENTRIC CONIC DISTANCE 671.213 EARTH TO MARS

RL 147.71 LAL -.00 LOt. 60.74 VL 32.919 GAL .15 AZL 87.33 HCA 203.17 SMA 186.04 ECC .20606 INC 2.6711 Vl 30.164

RP 219.44 LAP -1.03 LOP 268.69 VP 22.276 GAP -3.90 AZP 92.46 TAL .86 TAp 204.03 RCA 147.70 APO 224.37 V2 25.047

RC 274.220 GL 28.14 GP -7.34 ZAL 82.44 ZAP 87.09 ETS 178.65 ZAE 120.02 ETE 182.36 ZAC 78.61ETC 256.84 CLP 87.06

PLANETCK_ENTRIC CONIC

C3 9.927 VHL 3.131 OLA 41.38 RAL 136.35 RAD 6367.4 VEL 11.439 PTH 1.99 VHp 2.827 DpA -1.67 RAP 169.33 ECC 1.1634

LNCM AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC ]NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

58.54 8 10 17 4029.89 -33.01 177.21 18.93 63.37 9 17 26 3429.9 -36.26 158.73

121.46 13 6 40 2785.22 -38.00 78.22 18.94 63.36 13 32 16 2183.2 -36.25 69.75

58.34 8 10 17 4029.89 -38.01 177.21 18.93 63.57 9 17 26 3429.9 -36.26 168.73

121.46 13 6 40 2733.22 -33.00 78.22 18.94 63.56 13 32 16 2135.2 -36.25 69.73

58.54 8 10 17 4029.89 -38.01 177.21 18.95 63.57 9 17 26 $429.9 -36.26 168.75

121.46 13 6 40 2783.22 -33.00 78.22 18.94 63.36 15 32 16 2133.2 -$6.25 69.75

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.2132 TRA .0766 TC3-6.0801BAU .8325 SGT 4414.1 8GR 1301.2 SG3 3239.8 87 2210.0 8R 684.9 SS 3399.7

ROE .3690 RRA .1889 RC3-1.6220 FAU .61§13 RflT .9516 RRF .9784 RTF .9658 CRT .9854 CRS -.9994 CST -.982;

FOE 7.4595 FRA 4.0608 FC-33.6477 BIP 15494 SG8 4601.9 R23 .1700 R13 .9701 LSA 4097.2 NSA 351.6 SSA 17.6

80E 1.2681 8RA .1992 BC3 6.2734 FSP 11124 SG1 4383.8 SG2 384.8 THA 15.78 EL1 2311.0 EL2 111.6 ALF 17.02
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1, 1964)

LAUNCH DATE NOV 23 1964 FLIGHT TIME 304.00 ARRIVAL DATE $EP 23 1965

HELIO(ENTRIC CO_IC

RL 147.71 LAL -.OO

RP 219.07 LAp -1.D8

RC 275.589 GL 28.75

PLANETOC(NTRIC CONIC

C3 9.837 VHL 5.136

LNCH AZMTH LNCH TIME

59.30 8 14 38

120.70 15 4 28

59.30 8 14 38

120.70 15 4 26

59.30 8 14 38

120.70 15 4 26

DISTANCE 675.309 EARTH TO MARS

LOL 50.74 VL 32.919 GAL .11 AZL 87.37 HCA 204.30 SMA 186.04 ECC .20604 1NC 2.5266 Vl 30.164

LOP 265.02 Vp 22.321 GAp -8.10 AZP 92.39 TAL .63 TAp 204.93 RCA 147.70 APO 224.37 V2 25.088

OF -7.00 ZAL 82.81 ZAp 85.17 ETS 178.45 ZAE 117.88 ETE 181.90 ZAC 78.77 ETC 256.94 CLP 85.15

DLA 40.80 RAL 158.82 RAD 6587.4 VEL 11.455 PTH 1.99 VHp 2.836 DPA -1.04 RAp 168.74 ECC 1.1519

L-Z TIME |NJ LAT INJ LONG IHJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

4018.92 -32.68 176.07 18.86 64.06 g 21 37 3418.9 -35.86 167.60

2742.58 -32.66 78.66 18.85 64.04 15 50 8 2142.6 -35.85 70.20

4018.92 -32.68 176.07 18.86 64.06 9 21 37 3418.9 -35.86 167.60

2742.58 -32.66 78.66 18.85 64.04 15 50 8 2142.6 -35.85 70.2D

4018.92 -32.68 176.07 18.86 64.06 9 21 37 3418.9 -35.86 167.60

2742.58 -32.66 78.66 18.85 64.04 15 50 8 2142.6 -35.85 70.20

D|FFERENTIAL CORRECTION3 MID-COURSE ExECuTION ACCURACY ORB IT DETERMINATIO4_I ACCURACY

TOE 1.2586 TRA .1181 TC3-6.5876 8AU .8895 8GT 4737.5 SGR 1236.7 SG3 3239.0 97 2304.2 SR 660.1 $9 3512.5

ROE .3§40 RRA .1791 RC3-1.5329 FAU .61059 RRT .9530 RRF .9739 RTF .9704 CRT .9871CRS -.9993 CST -.9832

FOE 7.2020 FRA 4.0598 FC-53.7388 BSP 16586 SG9 4896.2 R23 .1443 R13 .9732 LSA 4073.9 MSA 347.1 SSA 18.6

80E 1.3075 9RA .2145 6C3 6.7638 FSP 11056 861 4882.7 SG2 363.7 THA 14.05 ELI 2394.8 ELI 101.7 ALF 15.82

LAUNCH DATE NOV 23 1964 FLIGHT TIME 306.00 ARRIVAL DATE SEp 25 1965

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 218.70 LAp -1.11

RC 278.940 GL 28.39

PLAN(TOCENTRZC CONIC

C3 9.755 VHL 3.123

LNCM AZMTH LNCH TIME

80.04 8 19 13

119.96 15 2 22

60.04 8 19 13

119.96 13 2 22

60.04 8 19 13

119.96 15 2 22

DISTANCE 679.410

LOL 60.74 VL 32.919 GAL .07 AZL 87.41 HCA 205.43 SMA 186.04 ECC .20605

LOP 266.15 VP 22.367 GAP -6.29 AZP 92.34 TAL .39 TAp 205.82 RCA 147.70

GP -6.69 ZAL 83.21 ZAP 83.28 ET8 178.28 ZAE 115.76 ETE 181.49 ZAC 78.91

OLA 40.30 RAL 157.13 RAD 6567.4 VEL 11.452 PTH 1.99 VHp 2.848 DpA -.45

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

4007.97 -32.35 174.94 18.84 64.53 9 26 1 3408.0

2750.22 -32.33 79.13 18.83 64.51 15 48 12 2150.2

4007.97 -32.35 174.94 18.84 64.53 9 26 1 3408.0

2750.22 -32.33 79.13 18.83 64.31 15 48 12 2150.2

4007.97 -32.35 174.94 18.84 64.53 9 26 1 3408.0

2750.22 -32.33 79.13 18.83 64.51 15 48 12 2150.2

DIFFERENTIAL C_RECTIONS

TDE 1.3079 TRA .1677 TC3-7.0990 BAu .g444

ROE .3427 RRA .1792 RC3-1.4304 FAu .59913

FOE 7.0077 FRA 4.1949 FC-33.1742 OSP 17862

BD( 1.3520 8RA .2454 BC3 7.2417 FSP 11090

EARTH TO MARS

INC 2.5856 vt 30.164

Apo 224.37 V2 25.128

ETC 257.03 CLP 83.23

RAp 168.17 ECC 1.1605

INJ 2 LAT INJ 2 LONG

-35.48 166.49

-35.47 70.67

-35.48 166.49

-35.47 70.67

-35.48 166.49

-35.47 70.67

ORBIT DETERMINATION ACCURACY

ST 2406.0 SR 642.4 99 3259.1

CRT .9883 CRS -.9990 CST -.9836

LSA 4086.5 MSA 351.5 SSA 19.3

EL1 2488.5 EL2 94.6 ALF 14.80

MID-COURSE EXECUT%OI ACCURACY

SGT 5038.0 SGR 1174.5 SG3 3198.4

RRT .9501 RRF .9685 RTF .9731

SGB 5192.6 R23 .1260 R13 .9752

SGt 5180.2 SG2 357.6 THA 12.50

LAUNCH DATE NOV 23 1964

HELIC_ENTRIC CONIC

RL 147.71 LAL -.00

RP 218.34 LAP -1.14

RE 278.273 GL 28.05

FLANETC_ENTRIC CONIC

C3 9.681 VML 3.111

LNCH AZMTH LNCH TIME

60.77 8 23 59

119.23 15 0 28

60.77 8 23 59

119.23 15 0 28

60.77 8 23 59

119.23 15 0 28

FLIGHT TIME 508.00 ARR]VAL DATE SEF 27 1965

DISTANCE 683.525 EARTH TO MARS

LOL 60.74 VL 32.919 GAL .02 AZL 87.45 HCA 206.56 SMA 186.04 ECC .20608 INC 2.5476 vt 30.164

LOP 267.26 VP 22.413 GAP -6.46 AZP 92.28 TAL .14 TAp 206.70 RCA 147.71 APO 224.38 V2 25.168

GP -6.40 ZAL 83.64 ZAp 61.41 ETS 178.12 ZAE 113.65 ETE 181.12 ZAC 79.05 ETC 257.11 CLP 81.56

OLA 39.80 RAL 157.49 RAD 6567.3 VEL 11.449 PTH 1.99 VHP 2.663 DpA .12 RAP 167.62 ECC 1.1593

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO C3T TIM 1NJ 2 LAT INJ 2 LONG

3997.06 -32.02 173.84 18.88 64.97 9 30 36 3397.1 -35.10 165.39

2756.12 -32.01 79.62 18.87 64.96 15 46 26 2158.1 -35.09 71.17

3997.06 -32.02 173.84 18.86 64.97 9 30 36 3397.1 -33.10 165.39

2758.12 -32.01 79.62 16.87 64.96 15 46 26 2158.1 -35.09 71.17

3997.06 -32.02 173.84 18.88 64.97 9 30 36 3397.1 -35.10 165.39

2758.12 -32.01 79.62 18.87 64.96 15 46 26 2158.1 -35.09 71.17

DIFFERENTIAL C_RRECTION9

TOE 1.3409 TRA .2043 TC3-7.6325 BAU 1.0036

ROE .3237 RRA .1665 RC3-1.3683 FAU .59976

FDE 6.5230 FRA 3.9070 FC-53.6350 6SP 18827

ODE 1.3791 BRA .2636 8C3 7.7542 FSP 10522

LAUNCH DATE NOV 23 1964

HELIOCENTRIC CCNIC

RL 147.71 LAL -.00

RP 217.98 LAp -1.17

RE 279.589 _ 27.74

PLANETOCENTR|C CONIC

C3 9.614 VML 3.101

LNCH AZMTH LNCH TIME

61.50 8 28 59

118.50 14 58 39

61.50 8 28 59

116.50 14 58 39

61.50 8 28 59

118.50 14 58 39

MID-COURSE EXECUTION ACCURACY

SGT 5375.2 SGR 1113.4 863 3169.8

RRT .9545 RRF .9625 RTF .9775

SGB 5489.3 R23 .0879 R13 .9786

SGt 5479.6 SG2 326.4 THA 11.22

FLIGHT TIME 310.00

DISTANCE 687.642

LOL 60.74 VL 32.920 GAL -.02 AZL 87.49 HCA 207.70 SNA 186.06 ECC .20613

LOP 268.42 VP 22.439 GAP -6.66 AZP 92.22 TAt. 359.87 TAp 207.58 RCA 147.71

GP -6.13 ZAL 84.11 ZAP 79.57 ETS 177.98 ZAE 111.57 ETE 180.80 ZAC 79.17

DLA 39.32 RAL 157.89 RAD 6567.3 VEL 11.446 PTH 1.99 VHP 2.882 DpA .65

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM

3986.01 -31.69 172.73 18.98 65.40 9 35 25 3386.0

2766.43 -31.68 80.14 18.97 65.39 15 44 45 2166.4

3986.01 -31.69 172.73 18.98 65.40 9 35 25 3386.0

2766.43 -31.68 80.14 18.97 65.39 15 44 45 2166.4

3986.01 -31.69 172.73 18.98 65.40 9 35 25 3386.0

2766.43 -31.68 80.14 18.97 65.39 15 44 45 2166.4

DIFFERENTIAL CORRECTIONS

TOE 1.3789 TRA .2513 TC3-8.1616 BAU 1.0613

ROE .3149 RRA .1735 RC3-1.2553 FAU .58010

FOE 6.3125 FRA 4.2330 FC-52.2392 BSP 20115

ODE 1.4122 BRA .3053 OC3 8.2576 FSP 11446

ORBIT DETERMINATION ACCURACY

ST 2477.2 3R 608.5 SS 3061.9

CRT .9903 CR$ -.9987 CST -.9853

LSA 3971.4 MSA 330.4 SSA 20.7

EL1 2549.5 EL2 82.2 ALF 13.69

ARRIVAL DATE SEP 29 1965

EARTH TO MARS

INC 2.5125 Vl 30.164

APO 224.41 V2 25.208

ETC 257.20 CLP 79.$1

RAP 167.08 (CC 1.1582

INJ 2 LAT |NJ 2 LONG

-34.72 164.29

-34.71 71.70

-34.72 I64.29

-34.71 71.70

-34,72 164.29

-34.71 71.70

OR81T OETERMINATION ACCURACY

ST 2554.7 SR 595.4 SS 3010,4

CRT .9901CRS -.9982 CST -.9830

LSA 3g76.7 MSA 359.2 SSA 21.3

EL1 2621.9 EL2 81.6 ALF 13.01

MIO-COQR8E EXECUTION ACCURACY

8GT 5696.2 SCaR t056.3 SG3 3100.4

RRT .g41g RRF .9547 RTF .9770

SGB 5793.3 R23 .0922 R13 .9780

$61 5782.6 SG2 34g.4 THA g.g5

1347



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !o 1964)

LAUNCH DATE NOV 23 1964 FLIGHT TIME 312.00 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC CO(qIC DISTANCE 691.771 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 52.921GAL -.07 AZL 87.52 HCA 208.85 SHA 186.07 ECC .20620 INC 2.4799 vl 30.164

RP 217.62 LAP -1.20 LOP 269.56 VP 22.505 GAP -6.84 AZP 92.17 TAL 559.59 TAp 208.44 RCA 147.70 APO 224.44 V2 25.246

RC 280.867 GL 27.44 GP -5.87 ZAL 84.61 ZAP 77.76 ETS 177.85 ZAE 109.52 ETE 180.52 ZAC 79.28 ETC 257.29 CLP 77.70

PLANETOCENTRIC CONIC

C3 9.553 VHL 3,091DLA 58.83 RAL 158.33 RAD 6567.3 VEL 11.443 PTH 1.98 VHp 2.903 DpA 1.15 RAp 166.58 ECC 1.1572

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

62.23 8 64 15 5974.75 -51.36 171.61 19.14 65.92 9 40 30 3374.8 -34.34 166.19

117.77 14 56 55 2775.18 -31.35 80.69 19.13 65.81 15 43 10 2175.2 -54.33 72.27

62.23 8 34 15 3g74.75 -31.36 171.61 19.14 65.82 9 40 30 3374.8 -34.34 163.19

117.77 14 56 55 2775.18 -31.35 80.69 19.13 65.81 15 43 10 2175.2 -34.55 72.27

62.23 8 34 15 3974.75 -31.36 171.61 19.14 65.82 9 40 30 3374.8 -34.34 163.19

117.77 14 56 55 2775.18 -51.55 80.69 19.13 65.81 15 43 10 2175.2 -34.33 72.27

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.4095 TRA .3040 TC3-8.6901BAU 1.1201 SG7 6017.2 SGR 1018.1 963 3082.9 ST 2626.9 9R 586.3 SS 2978.6

ROE .3089 RRA .1735 RC3-1.1867 FAU .57460 RRT .9382 RRF .9474 RTF .9792 CRT .9913 CRS -.9977 CST -.9834

FOE 6.1638 FRA 4.3336 FC-52.0744 BSP 20979 SG_ 6102.7 R23 .0781 R13 .9800 LSA 3998.4 MSA 358.7 SSA 22.1

BDE 1.4430 BRA .5500 BC5 8.7708 FSP 10591 SGl 6092.5 SG2 353.3 THA 9.03 EL1 2690.5 EL2 75.4 ALF 12.49

LAUNCH DATE NOV 23 1964 FLIGHT TIME 314.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC CONIC

RL 147.71 LAL -.00 LOt. 60.74 VL 32.922 GAL

RP 217.27 LAP -1.22 LOP 270.71VP 2Z.551 GAP -7.OZ

RC 282.167 GL 27.16 GP -5.63 ZAL 85.13 ZAP 75.99

PLANETOCENTR IC CONIC

C3 9.498 VHL 3.082 OLA 38,35 RAL 158.82 RAD 6587.3 VEL 11,441PTH

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

62.97 8 39 46 3963.28 -31.03 170.49 19.35 66.23 9 45 49

117.03 14 55 15 2784.38 -31102 81.28 19.34 68.21 15 41 39

62.97 8 39 46 3963.28 -31.03 170.49 19.35 66.23 9 45 49

117.03 14 55 15 2784.38 -31.02 81.28 19.34 66.21 15 41 39

62.97 8 39 46 3963.28 -31.03 170.49 19.35 66.23 9 45 49

117.03 14 55 15 2784.38 -31.02 81.28 19.34 66.21 15 41 39

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE 1.4361 TRA .3571 TC3-9.2107 BAU 1.1781 3_eT 6332.1 $GR 974.3 8G3 3043.8

RDE .2990 RRA .1717 RC3-1.1177 FAU .56734 RRT .9307 RRF .9385 RTF .9808

FOE 5.8489 FRA 4.5599 FC-51.7149 BSP 22044 _ 6406.6 R23 .0623 R13 .9813

BOE 1.4689 BRA .3963 BC3 9.2782 FSP 10393 961 6396.9 9GZ 352.7 THA 8.17

DISTANCE 695.908 EARTH TO MARS

-.12 AZI. 87.55 HCA 209.99 S_A 196.09 ECC .20629 INC 2.4494 vl 30.164

AZP 92.12 TAL 359.29 TAp 209.29 RCA 147.70 APO 224.46 V2 25.267

ETS 177.74 ZAE 107.50 ETE 180.27 ZAC 79.39 ETC 257.36 CLP 75.92

1.98 VHP 2,926 OPA 1.63 RAp 166.10 ECC 1.1563

PC) CST TIM INJ 2 LAT INJ 2 LONG

3363.3 -33.96 162.08

2184.4 -33.95 72.87

3363.3 -53.96 162.08

2184.4 -33.95 72.87

3363.3 -33.96 162.08

2184.4 -33.95 72.87

ORBIT OETERMINATION ACCURACY

ST 2691.2 9R 569.4 SS 2869.1

CRT .9923 CRS -.9970 CST -.9032

LSA 3958.3 MSA 360.4 $SA 23.1

EL1 2749.9 EL2 69.1 ALF 11.87

LAUNCH DATE NOV 23 1964 FLIGHT TIME 316.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC CONIC DISTANCE 700.052

RL 147.71 LAL -.O0 LOL. 60.74 VL 52.924 GAL -.17 AZL 87.58 HCA

RP 216.91 LAP -1.25 LOP 271.86 VP 22.596 GAP -7.19 AZP 92.07 TAL

RC 266,431 GL 26.90 GP -5.40 ZAL 95.69 ZAP 74.25 ET9 177.64 ZAE

PLANETOCENTRIC CONIC

C3 9.448 VHL $.074 OLA 37.67 RAL 159.34 RAD 6567.3 VEL 11.438 PTH

LNCH AZMTH LNCH TIME L-] TIME INJ LAT

63.72 8 45 32 3951.53 -30.69

116.28 14 53 57 2794.10 -30.68

63.72 S 45 62 3951.53 -30.69

116.28 14 53 57 2794.10 -30.68

6S.72 9 45 32 3951.53 -30.69

116.28 14 55 37 2794.10 -30.68

DIFFERENTIAL CORRECTIONS

TOE 1.46S0 TRA .4111TC3-9.7226 BAU 1.2352

ROE .2999 RRA .1696 RC3-1.0447 FAU .55682

FOE 5.5608 FRA 4.5644 FC-51.0220 OSP 23080

BOE 1.4915 ORA .4447 9C3 9.7786 F_P 10149

EARTH TO MARS

211.14 SMA 186.12 ECC .20641 INC 2.4208 vt 30.164

358.98 TAp 210.15 RCA 147.70 APO 224.54 V2 25.327

105.51ETE 180.05 ZAC 79.50 ETC 257.44 CLP 74.18

1.98 VHp 2.953 DpA 2.07 RAp 165.65 ECC 1.1555

]NJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

169.35 19.60 66.63 9 51 24 5351.5 -33.57 160.95

81.91 19.60 66.51 15 40 11 2194.1 -33.56 73.51

169.35 19.60 66.63 9 51 24 3351.5 -33.57 150.95

81.gl 19.60 66.61 15 40 11 2194.1 -33.56 76.51

169.35 19.60 66.63 9 51 24 3351.5 -33.57 160.95

81.91 19.60 86.61 15 40 11 2194.1 -33.56 73.51

MID-COURSE EXECUTION ACCURACY OR21T DETERMINATION ACCURACY

9GT 6641.1 5GR 930.0 SG3 2988.4 ST 2748.5 9R 553.9 SS 2756.3

RRT .9231RRF .9278 RTF .9821 CRT .9932 CRS -.9960 CST -.9828

SGB 6705.9 R23 .0483 R13 .9825 LSA 3915.0 M$A 361.1SSA 24.0

961 6696.5 SG2 354.7 THA 7.39 ELI 2803.0 EL2 63.0 ALF 11.36

LAUNCH DATE NOV 23 1964 FLIGHT TIME 318.00 ARRIVAL OATE OCT 7 1965

HELIOCENTRIC CONIC DIgTANCE 704.203 EARTH TO MARS

RL 147.71 LAL -.00 LOt, 60.74 VL 32,925 GAL -.23 AZL 87.61 HCA 212.30 $14A 186.15 ECC .20655 INC 2.3941 vl 30.164

RP 216.57 LAp -1.28 LOP 273.02 VP 22.642 GAP -7.36 AZP 92.02 TAL 358.66 TAp 210.96 RCA 147.70 APO 224.60 V2 25,365

RC 284,679 GL 26.65 GP -5.19 ZAL 86.29 ZAP 72.55 ET$ 177.55 zAE 103.56 ETE 179.85 ZAC 79.60 ETC 257.51CLP 72.48

PLANI[TOCENTRIC CONIC

C3 9,404 VHL $.067 DLA 37.39 RAL 159.89 RAD 6567.3 VEL 11.437 PTH 1.98 VHP 2,982 DPA 2.49 RAp 165.24 ECC 1.1548

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

64.48 8 51 38 3939.29 -30.35 188.18 19.91 67.02 _ 57 17 3339.3 -35.19 159.79

115.52 14 51 57 2804.50 -30.34 82.59 19.91 67.01 15 38 41 2204.5 -33.17 74.21

64.48 8 51 38 3939.29 -30.35 168.18 19.91 67.02 9 57 17 3339.3 -33.18 159.79

115.52 14 Sl 57 2804.50 -30.34 82.59 19.91 67.01 15 38 41 2204.5 -33.17 74.21

64.48 8 51 38 3939.29 -30.35 168.18 19.91 67.02 9 57 17 3339.3 -33.18 159.79

115.52 14 51 57 2804.50 -30.34 82.59 19.91 67.01 15 38 41 2204.5 -33.17 74.21

DIFFERENTIAL CCIRRECTION9 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE 1.4856 TRA .4711 TC-10.2198 BAU 1.2905 SGT 6943.5 SGAR 890.4 SG3 2930.0 ST 2801.8 SR 342.2 59 2665.5

ROE .2829 RRA .1992 RC3 -.9717 FAU .54458 RRT .9127 RRF .9158 RTF .9831 CRT .9941CRS -.9948 CST -.9822

FOE 5.2573 FRA 4.4207 FC-50.1339 OSAP 24142 9GB 7000.3 R23 .0392 R13 .9834 LSA 3887.8 NSA 364.5 SSA 24.8

ODE 1.5123 BRA .5005 8C310.2649 FSP 9929 SG1 6991.0 SG2 361.3 THA 6.69 EL1 2853.2 EL2 57.5 ALF 10.89
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 23 1964 FLIGHT TIM( 320.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC CONIC DISTANCE 708.362 EARTH TO MARS

RL 147,71 LAL -.00 LOt. 60.74 VL 32.927 GAL -.29 AZL 87,63 HCA 213,46 SMA 186.16 ECC .20671 INC 2.3689 V1 30.164

RP 216,22 LAp -1.31 LOP 271,17 VP 22,688 GAP -7.52 AZP 91.98 TAL 358.32 TAp 211.77 RCA 147.69 ApO 224.66 V2 25.404

RC ZQS.910 GL 25.41G_ °4.98 ZAL 96.91 ZAp 70.89 ET6 177.47 ZAE 101.64 ETE 179.67 ZAC 79.69 ETC 257.58 CLP 70.81

PLANETOCENTRIC CONIC

C3 9.365 VHL 3.060 DLA 36.91RAL 160.48 RAO 6587.3 VEL 11.435 PTH 1.98 VHp 3.D13 DpA 2.88 RAp 164.66 ECC 1.1541

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

65.26 8 58 3 3g26.57 -30.00 186.98 20.26 67.41 10 3 29 3326.6 -32.78 158.60

114.74 14 50 14 2815.61 -2g.gg 83.32 20.26 67.39 15 37 10 2215.6 -32.77 74.95

65.26 8 58 3 3926.57 -30.00 166.98 20.26 67.41 10 3 29 3326.6 -32.78 158.60

ISA.TA 14 50 14 2815.61 -2g.gg 83.32 20.26 67.3g 13 37 10 2215.6 -32.77 74,95

85.26 8 58 3 3926.57 -30.00 186,98 20.26 67,41 10 3 29 3326.6 -32.78 158.60

114.74 14 50 14 2815.61 -29.g9 83.32 20.28 87.39 15 37 1O 2215.6 -32.77 74.95

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE 1.5031 TRA .5334 TC-10.7104 BAU 1.3458 SGT 7242.3 SGR 834.2 SG3 2873.8 ST 2845.7 SR 530.6 SS 2563.5

ROE .2761RRA .1683 RC3 -.9053 FAU .53356 RRT .9019 RRF .9025 RTF .9841 CRT .9950 CRS -.9932 CST -.9815

FOE 4.9641 FRA 4.4507 FC-49.3228 8SP 25194 SGB 7292.5 R23 .0291 R13 .9843 LSA 3849.1MSA 366.8 SSA 25.7

SOE 1.5282 ERA .5593 5C319.7486 F_P 9735 361 7283.3 SG2 366.9 THA 6.09 EL1 2894.3 EL2 52.0 ALF 10.51

LAUNCH DATE NOV 23 1964 FLIGHT T|NE 322.00 ARRIVAL DATE OCT 11 1965

HELIOCENTRIC C_IC DISTANCE 712.528 EARTH TO MARS

RL 147.71 LAL -.00 LOt. 60.74 VL 32.929 GAL -.35 AZL 87.65 HCA 214.62 SMA 186.22 ECC .20689 INC 2.3451 Vl 30.164

RP 215.88 LAp -1.33 LOP 275.34 VP 22.734 GAp -7.68 AZP 91.93 TAL 357.96 TAp 212.58 RCA 147.69 Apo 224.74 V2 25,442

RC 287.127 GL 26.1? GP -4.79 ZAL 87.56 ZAp 69.26 ET3 177.39 ZAE 99.76 ETE 179.52 ZAC 79.79 ETC 257.6A CLP 69.19

PLANETOCENTRIC CONIC

CS 9.332 VHL 3.055 DLA 36.42 RAL 161.10 RAD 6567.3 VEL 11.433 PTH 1.98 VHp 3.047 DpA 3.24 RAp 164.51ECC 1.1536

LNCM AZMTH LNCH TIME L-I TIM( INJ LAT

66.07 9 4 47 3913.33 -29.65

115.93 14 48 29 2827.46 -29.63

66.07 9 4 47 3913.33 -29.65

113.93 %A 48 29 2827.46 -29.83

66.07 9 4 47 3913.33 -29.63

113.93 14 48 29 2827.46 -29.63

DIFFERENTIAL CORRECTIONS

TOE 1.5171TRA .5984 TC-11.1880 8AU 1.3997

RDE .2702 RRA .1677 RC3 -.8371FAU .52022

FOE 4.6791FRA 4.4816 FC-48.2619 SSP 26212

BOE 1.5410 BRA .6215 BC311.2193 FSP 9505

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

165.74 20.66 67.79 10 10 0 3313.3 -32.38 157.38

84.11 20.65 67.78 15 35 36 2227.5 -32.37 75.76

165.74 20.66 67.79 10 10 0 3313.3 -32.38 157.38

84.11 20.65 67.78 15 35 36 2227.3 -32.37 75.76

165.74 20.66 67.79 lO 10 0 3313.3 -32.38 157.38

84.11 20.65 67.78 15 35 36 2227.5 -32.37 75.76

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 7534.3 SGR 819.3 SG3 2807.1 ST 2883.4 SR 520.4 SS 2464.0

RRT .$883 RRF .8870 RTF .9849 CRT .9958 CRS -.9912 CST -.9805

SGB 7578.7 R23 .0217 R13 .9850 LSA 3810.4 MSA 369.7 SSA 26.5

SGI 7569.4 SO2 374.5 THA 5.53 ELI 2929.6 EL2 46.7 ALF 10.19

LAUNCH DATE NOV 23 19G4 FLIGHT TIME 324.00 ARRIVAL DATE OCT 13 1965

HELIOCENTRIC CONIC DI STANCE 716.701

RL 147.71 LAL -.00 LOL 60.74 VL 32.932 GAL -.41 AZL 87.68 HCA 215.78 SMA

RP 215.$4 LAp -1.36 LOP 2?6.50 VP 22.?79 GAP -7.8A AZP 91.88 TAL 357.59 TAp

RC 288.32g &L 25.95 GP -4.60 ZAL 88.24 ZAP 67.68 ETS 177.33 ZAE 97.91ETE

PLANETOCENTRIC CONIC

C3 9.304 VHL 3.050 DLA 35.g3 RAL 161.76 RAD 8567.3 VEL 11.432 pTH 1.98 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

66.8g g 11 54 3899.36 -29.28

113.11 14 46 36 2840.25 -29.27

66.89 g 11 54 3899.36 -29.28

11S.11 14 46 36 2840.25 -29.2T

66.89 9 11 54 3899.36 -29.28

113.11 14 46 36 2640.25 -29.27

DIFFERENTIAL CORRECTIONS

TOE 1.5266 TRA .6674 TC-11.6563 8AU 1.4530

ROE .2649 RRA .1676 RC3 -.7722 FAU .50893

FDE 4.3955 FRA 4.5238 FC-47.1717 8SP 27178

8DE 1.5494 BRA .6881 8C311.6819 FSP g246

EARTH TO MARS

186.26 ECC .20710 INC 2.3226 vl 50.164

213.38 RCA 147.68 Apo 224.83 V2 25.480

179.38 ZAC 79.89 ETC 257.70 CLp 67.60

3.083 DpA 3.57 RAp 164.20 ECC 1.1531

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

184.45 2l.Og 68.17 lO 16 53 3299.4 -31.97 156.11

84.97 21.09 68.16 15 33 56 2240.2 -31.96 76.63

164.45 21.09 68.17 10 16 53 3299.4 -31.97 156.11

84.97 21.09 68.16 15 33 56 2240.2 -31.96 76.63

164.45 21.09 68.17 10 16 53 3299.4 -31.97 156.11

84.97 21.09 68.16 15 33 56 2240.2 -31.96 76.63

MID-COURSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

8GT 7822.0 3GR 787.8 SG3 2740.9 ST 2912.8 SR 511.3 SS 2364.6

RRT .8728 RRF .8701 RTF .9855 CRT .9965 CRS -.9886 CST -.9792

SG6 7861.6 R23 .0160 R13 .9858 LSA 3767.8 MSA 374.6 SSA 27.3

SGl 7852.2 SG2 383.0 THA 5.04 ELI 2957.1 EL2 41.8 ALF 9.92

LAUNCH DATE NOV 23 1964 FLIGHT TIME 32G.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CONIC DISTANCE 720.882

RL 147.71 LAL -.00 LOL 60.74 VL 32.934 GAL -.48 AZL 87.70 HCA 216.95 SMA

RP 215.21 LAp -1.38 LOP 277.67 VP 22.825 GAP -8.00 AZP 91.84 TAb 357.21 TAp

RC 289.516 GL 23.73 GP -4.43 ZAL 88.96 ZAP 66.13 ET$ 177.27 2AE 96.10 ETE

PLANETOCENTRIC CONIC

CS 9.281 VHL 3.046 DLA 35.43 RAL 182.45 RAD GS6T.3 _EL 11.431 pTH 1.96 VHp 3.121 DpA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

67.75 9 19 24 3884.60 -28.90 163.10 21.37 68.35 10 24 9

112.25 14 44 34 2834.04 -28,89 85.89 21.56 68.34 15 32 8

67.75 9 19 24 3884.60 -28".90 163.10 21,37 68.55 10 24 9

112.25 14 44 34 2854.04 -28.89 85.89 21.56 68.54 15 32 8

67.75 9 19 24 3884.80 -28.90 163.10 21.57 68.55 10 24 9

112.2S t4 44 34 2654.04 -26.69 85.$9 21.$6 66.54 15 32 8

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACy

TDE 1.53S1 TRA .7402 TC-12.1068 BAU 1.5047 8GT 8102.0 S_ 738.9 SG3 2673.O

ROE .2604 RflA .1671 RC3 -.7104 FAU .49357 RRT .8581 RRF .8512 RTF .9862

FOE 4.1227 FRA 4.5454 FC-46.0424 B8P 28163 SG8 8137.5 R23 .0096 RI3 .g883

BDE 1.5550 BRA .7588 6C312.1274 FSP 9003 SG1 8128.1 SG2 391.0 THA 4.60

EARTH TO MARS

186.30 ECC .20735 INC 2.3013 v1 30.164

214.16 RCA 147.68 APO 224.92 V2 25.517

179.26 ZAC 79.98 ETC 257.76 CLP 66.06

3.66 RAP 163.92 ECC 1.1527

PO CST TIN INJ 2 LAT INJ 2 LONG

3284.6 -31.55 154.78

2254.0 -31.54 77.57

3284.6 -31.55 154.78

2254.0 -31.54 77.57

3284.6 -31.55 154.78

2254.0 -31.54 77.57

ORBIT DETERMINATION ACCURACY

ST 2936.9 SR 503.3 SS 2267.7

CRT .9972 CRS -.9855 CST -.9780

LSA 3725.4 NSA 377.0 SSA 28.0

EL1 2979.5 EL2 37.1 ALF 9.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 23 1964 FLIGHT TIM( 328.00 ARRIVAL DATE OCT 1? 1965

HELIOCENTRIC CONIC DISTANCE 725.070 EARTH TO MAR S

RL 147.71 LAL -.00 LOt. 60.74 VL 32.937 GAL -.55 AZL 87.72 HCA 218.12 SMA 186.35 ECC .20758 1NC 2.2810 vl 30.164

RP 214.86 LAP -1.41 LOP 278.64 VP 22.870 GAP -8.15 AZP 91.79 TAL 356.81 TAp 214.94 RCA 147.67 APO 225.03 vZ 25.554

RC 290.691GL 26.51GP -4.26 ZAL 89.70 ZAP 64.63 ETS 177.22 ZA( 94.33 ET( 179.15 ZkC 80.08 ETC 257.80 CLP 64.55

PLANETOCENTRIC CON|C

C3 9.263 VHL 3.044 DLA 34.92 RAL 163.|6 RAD 6567.3 V(L 11.450 pTH 1.98 VHp 3.161DpA 4.16 RAp 163.68 ECC 1.1524

LMCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

68.65 9 27 23 3868.80 -28.52 161.88 22.08 68.93 10 31 52 3268.8 -31.11 153.38

111.35 14 42 17 2669.10 -28.51 86.91 22.08 68.92 15 30 7 2269.1 -31.11 78.61

68.65 9 27 23 3668.60 -28.52 161.68 22.08 88.93 10 31 52 3268.8 -31.11 153.38

111.35 14 42 17 2669.10 -28.51 86.91 22.08 68.92 15 30 7 2269.1 -31.11 78.61

68.65 9 27 23 3668.80 -28.52 161.68 22.08 68.93 10 31 52 3268.8 -31.11 153.38

111.35 14 42 17 2869.10 -28.31 86.91 22.08 68.92 15 30 7 2269.1 -31.11 78.61

DIFFERENTIAL CORRECTIONS MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5348 TRA .8162 TC-12.3423 8AU 1.5553 SGT 8375.4 8GR 732.0 SG3 2801.6 ST 2952.3 SR 495.7 $8 2163.1

ROE .2360 flRA .1670 RC3 -.6497 FAU .47952 RRT .8389 RRF .8303 RTF .9867 CRT .9977 CRS -.9814 CST -.9760

FOE 3.8403 FRA 4.5728 FC-44.8164 881P 29100 SG8 8407.3 R23 .0048 R13 .g867 LSA 3674.6 MSA 382.5 SSA 28.7

BDE 1.5560 BRA .8331 6C312.3593 FSP 8739 SGI 8397.8 $62 399.6 THA 4.19 EL1 2993.5 EL2 33.3 ALF 9.31

LAUNCH DATE NOV 23 1964 FLI6HT TIME 330.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CONIC

RL 147.71 LAL -.OO LOL -60.74 VL 32.940 6AL

RP 214.36 LAP -1.43 LOP 280.02 VP 22.915 6AP

RC 291.851 GL 25.30 GP -4.11 ZAL 90.48 ZAp

pLAN[TOCEMTRIC CONIC

C3 9.231 VNL 3.042 OLA 34.40 RAL 163.91 RAD 6567.3 Vl[L 11.430 PTH

LNCN AZMTH LNCH TIME L-I TIME INJ LAT

69.39 9 35 52 3831.87 -28.12

110.41 14 39 45 2885.33 -28.11

69.59 9 35 52 3851.87 -28.12

!10.41 14 39 45 2885.53 -28.11

69.59 9 35 52 3851.87 -28.12

110.41 14 39 45 2883.53 -28.11

OIFFEfl[NTIAL CCRRECTIONS

TOE 1.3328 TRA .8963 TC-12.9639 8AU 1.6050

ROE .2323 RRA .1670 RC3 -.3920 FAU .46539

FDE 3.5734 FRA 4.5963 FC-43.3720 Blip 30041

BDE 1.3535 BflA .9117 BC312.9774 FSP 8494

DISTANCE 729.264 EARTH TO MARS

-.82 AZL 87.74 HCA 219.30 SMA 186.40 ECC .20785 INC 2.2618 vl 30.164

-8.30 AZ1P 91.75 TAL 336.40 TAp 215.70 RCA 147.66 AI:_) 225.14 V2 25.390

63.16 ET8 177.17 ZAE 92.60 ETE 179.05 ZAC 80.17 ETC 257.84 CLP 63.09

1.98 VHP 3.203 DpA 4.42 RAp 163.48 ECC 1.1522

INJ L._MG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

180.18 22.83 69.31 10 40 4 3251.9 -30.67 151.89

88.03 22.63 69.29 15 27 51 2285.5 -30.66 79.75

160.18 22.63 69.31 10 40 4 3251.9 -30.67 151.89

88.03 22.63 69.29 15 27 51 2285.5 -30.66 79.75

180.16 22.63 69.31 10 40 4 3251.9 -30.67 151.89

88.03 22.83 69.29 15 27 51 2285.5 -30.66 79.75

MID-COURSE Ex(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 8643.7 SGR 708.0 $63 2530.8 ST 2961.5 8R 489.4 SS 2069.2

RRT .8139 RRF .8078 RTF .9872 CRT .9980 CRS -.9764 C$T -.9741

SG4B 8672.7 RZ3 .0008 R13 .9872 LSA 3625.0 MSA 587.0 SSA 29.4

861 8663.1 862 408.4 THA 3.83 ELI 3001.5 EL2 30.7 ALF 9.37

LAUNCH DATE NOV 25 1g64 FLIGHT TIME 332.00 ARRIVAL DATE OCT 21 1965

NELIOCENTRIC CONIC DISTANCE 753.A65 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 32.943 GAL -.69 AZL 87.76 HCA 220.48 SMA 186.45 ECC .20814 INC 2.2454 Vl 30.164

RP 214.24 LAP -1.46 LOP 261.20 VP 22.959 GAP -8.45 AZP 91.71TAL 355,97 TAp 216.45 RCA 147.64 Apo 225.26 V2 25.626

RC 292.998 GL 25.09 GP -3.96 ZAL 91.28 ZAp 61.74 ET$ 177.13 ZAE 90.90 ETE 178.97 ZAC 80.27 ETC 257.88 CLP 61.66

PL ANETOCEMTR1C CONIC

C3 9.244 VHL 3.040 OLA 35.88 RAL 164.68 RAD 6567.3 VEL 11.430 PTH 1.98 VHp 3.247 DpA 4.65 RAp 163.31ECC 1.1521

LNCH AZMTH LNCH TIME L-I TIME IHJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.58 9 44 53 5833.64 -27.71 158.58 23.22 69.69 10 48 47 3233.6 -$0.21 150.3!

109.42 14 36 54 2903.48 -27.70 89.26 23.22 69.67 15 25 18 2303.5 -30.21 80.99

70.58 9 44 53 3833.64 -27.71 158.58 23.2Z 69.69 10 48 47 3233.6 -30.21 150,51

109.42 14 36 54 2903.48 -27.70 89.26 23.22 69.67 15 25 18 2303.5 -30.21 80.99

110.00 15 15 12 2786.55 -30;26 81.13 24.20 73.27 16 1 38 2186.5 -32.25 72.48

110.00 14 5 46 2998.58 -25.21 95.54 22.09 66.11 14 55 44 2398.6 -28.22 87.66

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5264 TRA .9797 TC-13.3677 8AU 1.6534 8GT 8904.8 8GR 686.1 863 2457.7 ST 2962.7 SR 483.6 SS 1971.1

RDE .2494 RRA .1670 RC3 -.5360 FAU .45132 RRT .7929 RRF .7828 RTF .9875 CRT .9980 CRS -.9699 CST -.9715

FOE 3.3095 FRA 4.6149 FC-42.2657 BSP 30943 SGAB 8931.2 R23 -.0031 RI3 .9875 LSA 3569.5 MSA 392.9 SSA 50.0

8DE 1.5466 BRA .9938 BC313.3784 FSP 8244 $61 8921.4 $62 417.3 THA 3.50 EL1 3001.8 EL2 30.0 ALF 9.25

LAUNCH DATE NOV 23 1964 FLIGHT TIN[ 334.00 ARRIVAL DATE OCT 28 1965

HELIOCENTRIC CONIC DISTANCE 737.668 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 32.946 GAL -.77 AZL 87.77 HCA 221.66 SMA 186.51 ECC .20846 INC 2.2258 vl 30.164

RP 213.93 LAp -1.48 LOP 282.38 VP 23.004 GAP -8.59 A ZP 91.68 TAL 355,53 TAp 217.19 RCA 147.63 APO 225.39 V2 25.662

RC 294.131GL 24.89 GP -3.82 ZAL 92.12 ZAp 60.35 ETS 177.09 ZAE 89.24 ETE 178.90 ZAC 80.37 ETC 257.91CLP 60.28

PLANETOCENTRIC C(_4IC

C3 9.244 VHL 3.040 DLA 33.33 RAL 165.48 RAD 6567.3 VEL 11.430 PTH 1.98 VHp 3.293 DpA 4.86 RAp 163.18 EC C 1.1521

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

71.63 9 54 34 3813.73 -27.29

108.37 14 33 37 2923.37 -27.28

71.63 9 54 34 3813.73 -27.29

108.37 14 33 37 2923.37 -27.28

110.00 15 41 15 2716.02 -31.53

110.oo 13 46 7 3069.08 -23.19

DIFFERENTIAL C_RECTIONS

TOE 1.5358 TRA 1.0878 TC-13.6747 BAU 1.6909

RDE .2486 RRA .1688 RC3 -.4743 FAU .43274

FDE 3.1442 FflA 4.7199 FC-40.5286 BSP 32286

BDE 1.5558 BRA 1.1008 BC313.6830 FSP 8152

INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2L-JL_ INJ 2 LONG

156.86 23.85 70.07 10 58 8 3213.7 -29.75 148.62

90.63 23.84 70.05 15 22 20 2323.4 -29.74 82.38

156.86 23.85 70.07 10 58 8 3213.7 -29.75 148.62

90.63 23.64 70.05 15 22 20 2323.4 -29.74 82.38

76.03 25.33 76.05 16 26 31 2116.0 -33.12 67.16

100.02 21.94 64.16 14 37 16 2469.1 -26.47 92.40

HtD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 9140.0 SGR 669.1 SG3 2375.3 ST 2996.9 SR 482.4 SS 1926.6

RRT .7667 RRF .7577 RTF .9877 CRT .9978 CRS -.9636 CST -.9700

SGB 9164.5 R23 -.0019 R13 .9877 LSA 3572.9 MSA 398.7 SSA 30.3

SG1 9154.5 862 428.9 THA 3.22 ELI 3035.3 EL2 31.5 ALF 9.12
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE hK_V 23 1964 FLIGHT T1ME 336.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC DISTANCE 741.884

RL 147.71 LAL -.OO LOL 60.74 VL 32.950 GAL -.85 AZL 87.79 HCA

RP 213.62 LAP -1.50 LOP 283.57 VP 23.048 GAp -8.73 AZP 91.62 TAL

RC 295.251 GL 24.68 GP -3.68 ZAL 92.98 ZAp 59.00 ETS 177.05 ZAE

PLANETO¢ENTRIC CONIC

CS 9.249 VNL 3.041DLA 32.78 RAL 166.30 RAD 6567.3 VEL 11.430 PTH

LNCH AZMTH LMCH TIME L-I T|ME [HJ LAT IMJ LONG 1NJ RT ASC |Hi AZMTH INJ TIME

72.75 10 4 57 3791.91 -26.85 155.01 24.50 70.45 11 8 9

107.25 14 29 47 2943.42 -26.84 92.15 24.50 70.43 15 18 52

72.75 10 4 37 3791.91 -26.85 155.01 24.50 70.45 11 8 9

107.25 14 29 47 2945.42 -26.84 92.15 24.50 70.43 15 18 52

110.00 16 O 48 2665.28 -32.30 72.27 26.26 78.14 16 45 13

110.00 13 33 ? 3120.05 -21.64 103.17 22.04 62.87 14 25 7

DIFFERENTIAL CCIRRECT|ON$ MID-COURSE EXECUTION ACCURACY

TOE 1.5133 TRA 1.1717 TC-14.0726 BAU'1.7409 9GT 9396.4 SG,R 651.0 SG3 2306.8

ROE .2498 RRA .1682 RC3 -.4264 FAU .42042 RRT .740§ RRF .7291RTF .9881

FOE 2.8615 FRA 4.69_4 FC-39.3508 BSP 32973 SGB 9418.9 R23 -.0062 R13 .9881

BD( 1.3331BRA 1.1836 BC314.0791FSP 7838 $61 9408.7 SG2 436.9 THA 2.94

EARTH TO MARS

222.85 SMA 186.57 ECC .Z0880 XNC 2.2090 Vl 30.164

355.08 TAp 217.92 RCA 147.61APO 225.52 v2 25.697

87.62 ETE 178.83 ZAC 80.47 ETC 257.94 CLp 58.93

1.98 VHp 3.341DpA 5.05 RAp 163.08 ECC 1.1522

PO CST TIM INJ Z LAT INJ 2 LONG

3191.9 -29.26 146.78

2345.4 -29.26 83.93

3191.9 -29.26 146.78

2345.4 -29.26 83.93

2065.3 -33.59 63.28

2520.1 -25.10 95.72

ORBIT DETERMINATION ACCURACY

ST 2968.9 $R 478.7 SS t815.4

CRT .9971CRS -.9536 CST -.9662

LSA 3488.9 MSA 405.1 SSA 31.0

EL1 3006.7 EL2 35.9 Ai.,F 9.10

LAUNCH DATE NOV 23 1964 FL|GHT TIME 338.00 ARRIVAL DATE OCT 27 1963

HELIOCENTRIC CONIC O|STANCE 746.105

RL 147.71 LAL -.00 LOL 60.74 VL 32.953 GAL -.93 AZL 87.81HCA

RP 213.31 LAp -1.52 LOP 284,76 VP 23,091 GAP -8.87 AZP 91.58 TAt.

RC 296.356 GL 24.47 GP -3.§6 ZAL 93.87 ZAp 57.69 ET9 177.02 ZAE

PLANETOCENTRXC CONIC

C3 9,261 _HL 3.043 OLA 32.22 RAL 167.13 RAO 6367.3 V[L 11.430 PTH

LNCH AZMTH LNCH TIME L-|" T|ME |NJ LAT INJ LONG INJ RT ASC |NJ

73.95 10 16 12 3767.73 -26.40 152.98 25.19 70.83 11 19 0

106.03 14 23 18 2970.11 -26.39 93.87 25.19 70.81 15 14 48

73.95 10 16 12 3767.73 -26.40 152.98 25.19 70.83 11 19 0

106.05 14 25 18 2970.11 -26.39 93.87 25.19 70.81 15 14 48

110.00 16 17 40 2622.80 -32.85 69.08 27.12 79.96 17 1 23

110.00 13 23 0 3163.03 -20.29 105.77 22.28 61.88 14 15 43

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.4890 TRA 1.2617 TC-14.4421 BAU 1.7888 SGT 9644.2 8GR 635.1 $63 2237.1

ROE .2436 RRA .1679 RC3 -.3793 FAU .40790 RRT .7126 RRF .6989 RTF .9885

FOE 2.3978 FRA 4.6849 FC-38.1023 BSP 33679 SGB 9665.1 R23 -.0099 R13 .9885

BOA 1.5088 BRA 1.2728 BC314.4471FSP 7334 SGI 9654.8 SG2 445.1 THA 2.69

EARTH TO MARS

224.04 SNA 186.65 ECC .20917 INC 2.1929 vl 30.164

354.61 TAp 218.64 RCA 147.59 Apo 223.67 V2 25.731

86.03 ETE 178.77 ZAC 80.57 ETC 257.96 CLP 57.62

1.98 VHp 5.390 DpA 5.21 RAp 163.02 ECC 1.1524

AZNTH INJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

3167.7 -28.77 144.77

2370.1 -28.76 65.66

3|67.7 -28.77 144.77

2370.1 -28.76 85.66

2022.8 -33.88 60.00

2563.0 -23.88 98.47

ORBIT DETERMINATION ACCURACY

ST 2939.1 SR 472.3 88 1712.7

CRT .9958 CRS -.9412 CST -.9619

LSA 3409.3 MSA 412.2 8SA 31.6

ELI 2976.5 EL2 42.6 ALF 9.09

LAUNCH DATE NOV 23 1964 FL|GHT TIME 340.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC D|STANC( 750,332 EARTH TO MARS

RL 147.71LAL -.00 LOL 60.74 VL 52.957 GAL -1.02 AZL 87.82 HCA 225.25 SMA 186.70 ECC .20956 INC 2.1773 VI 30.164

RP 213.01 LAP -1.55 LOP 285.95 VP 23.135 GAP -9.01 A ZP 91.53 TAL 354.|2 TAp 219.35 RCA 147.57 APO 225.82 V2 25.765

RC Z97.448 GL 24.21 GP -3.44 ZAL 94.79 ZAp 56.42 ET$ 17_.99 ZAE 84.48 (T[ 178.72 ZAC 80.67 ETC 257.97 CLP 56.$5

PLANETOCENTRIC CONIC

C3 9.280 VHL 3.046 DLA 31.64 RAL 168.02 RAD 6567.3 VEL 11.431PTH

LNCH AZMTH LNCM TIN( L-] TIME 1NJ LAT |NJ LONG |NJ RT ASC 1NJ AZMTH ]NJ TIME

75.26 10 28 33 3740.38 -25.94 150.72 25.92 71.21 11 30 53

104.74 14 19 53 2998.24 -25.93 95,82 25.9! 71.19 15 9 52

75.26 10 28 33 3740.38 -25.94 150.72 25.92 71.21 11 30 53

104.74 14 lg 53 2998.24 -25.93 95.82 25.91 71.19 15 9 52

110.00 16 33 1 2585.13 -35.26 66.22 27.g5 81.61 17 16 6

110.00 13 14 36 3201.49 -19.04 108.05 22.62 61.06 14 7 57

DIFFERENTIAL CORRECTIONS M|D-COURSE EXECUT|ON ACCURACY

TOE 1.4624 TRA 1.3586 TC-14.7837 BAU 1.8346 $GT 9884.5 3_ 621.4 $63 2165.6

ROE .2421RRA .1679 RC3 -.3327 FAU .39407 RRT .6825 RRF .6673 RTF .9887

FOE 2.3531 FRA 4.6812 FC-36.7628 BSP 34401 3GB 9904.0 R23 -. 0123 R13 .9887

BOA 1.4823 8RA 1,3690 8C314.7874 FSP 7254 SGt 9895,6 $62 453.8 THA 2,46

1.98 VHp 5.441DpA 5.55 RAp 165.00 ECC 1.t527

PO CST TIN 1NJ 2 LAT ]NJ 2 LONG

3140.4 -28.26 142.54

2398.2 -28.25 87.64

3140.4 -28.26 142.54

2398.2 -28.25 87.64

1985.1 -34.06 57.07

2601.5 -22.75 100.88

ORBIT DETERMINATION ACCURACY

ST 2906.8 SR 468.9 99 1619.5

CRT .9939 CRS -.9261CST -.9568

LSA 3333.8 MSA 420.4 6Sk 32.1

EL1 2943.9 EL2 51.2 ALF 9.11

LAUNCH DATE NOV 23 1964 FLIGHT TIME 342.00 ARRIVAL DATE OCT 31 1965

HELIOCENTRIC CONIC DISTANCE 754.564 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 32.961 GAL -1.11 AZL 87.84 HCA 226.43 SNA 186.76 ECC .20998 |NC 2.1624 VI 30.164

RP 212.?2 LAp -1.37 LOP 287.13 VP 23.177 GAP -9.15 AZP gl.49 TAL 353.62 TAp 220.05 RCA 147.53 APO 225.98 V2 25.798

RC 298.526 GL 24.06 Gp -3.32 ZAL 95.74 ZAp 55.18 ETS 176.96 ZAE 82.97 ETE 178.68 ZAC 80.78 ETC 257.98 CLP 55.11

PLANETOCENTRIC CONIC

C3 9,306 VHL 3.030 DLA 31.05 RAL 168.91RAO 6567.3 VEL 11.432 PTH 1.98 VHp 3.494 DpA 5.47 RAP 163.01ECC 1.1531

LNCH AZMTM LNCH TIME L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZ14TH INJ TIME pQ CST TIM INJ 2 LAT INJ 2 LONG

76.70 10 42 11 3709.20 -25.46 14B.19 26.67 71.60 11 44 0 3109.2 -27.73 140.03

103.30 14 13 22 3030.49 -25.45 98.08 26.67 71.58 15 3 52 2430.5 -27.72 89.92

76.70 10 42 11 3709.20 -25.46 148.19 26.67 71.60 11 44 0 5109.2 -27.73 140.03

103.30 14 13 22 3030.49 -25.45 g8.08 26.67 71.58 15 3 52 2430.5 -27.72 89.92

110.00 16 47 21 2530.65 -33.37 63,57 28.76 83.14 17 29 52 1950.7 -34.15 54.38

110.00 13 7 22 3237.03 -17.85 110.12 23.03 60.35 14 I 19 2637.0 -21.66 103.06

DIFFERENTIAL C,ORRECTIONS MIO-C._R$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4330 TRA 1.4607 TC-15.0970 8AU 1.8785 SG710116.1 3_ 609.8 963 2094.8 ST 2871.1SR 466.3 SS 1533.1

ROE .2412 RRA .1680 RC3 -.2881FAU .38067 RRT .6§14 RRF .6346 RTF .9890 CRT .9910 CRS -.9080 CST -.9512

FDE 2.1236 FRA 4.6759 FC-35.4134 ASP 35162 56810134.5 R23 -.0145 R13 .9890 LSA 3259.8 MSA 428.8 SSA 32.5

BOA 1.4531 BRA 1.4703 8C31§.0998 FSP 7002 SG110123.9 362 462.3 THA 2.25 EL1 2908.1 EL2 61.5 ALF 9.15
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1o 1964)

LAUNCH DATE NOV 23 1984

HELIOCENTRIC CC_4|C

RL 147.71 LAL -.DO

RP 212.45 LAP -|.59

RC 299.592 GL 23.84

PLANETOCENTRIC CON|C

C3 9.339 VHL 3.056

LNCH AZMTH LNCH TIME

78.33 10 57 36

101.67 14 5 14

78.33 10 57 ]6

101.67 14 § 14

110.00 17 0 58

110.00 13 1 1

LOL

LOP 288.35 vp 23.220 GAp -9.28 AZP 81.45 TAL 353.11 TAp 220.74 RCA 147.52 V2 25.831

GP -3.21 ZAL 96.72 ZAp 53.98 ETS 176.94 ZAE 81.48 ETE 178.64 ZAC 80.89 CLP 53.91

DLA 30.44 RAL 169.82 RAD 6567.3 V[L 11.434 pTH 1.98 VHp 3.549 DpA 5.58 RAp 163.05 ECC 1.1337

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

3672.62 -24.96 145.28 27.46 71.98 11 58 48 3072.6 -27.19 137.13

3068.44 -24.95 100.75 27.45 71.97 14 56 22 2468.4 -27.18 92.61

3672.62 -24.86 145.26 27.46 71.98 11 58 48 3072.6 -27.19 137.13

3068.44 -24.95 100.75 27.45 71.97 14 56 22 2468.4 -27.18 92.61

2518.49 -33.80 61.09 29.56 84.59 17 42 58 1918.5 -34.18 51.87

3270.58 -16.71 112.06 23.31 59.74 13 55 31 2670.6 -20.61 105.09

FLIGHT TIME 344.00 ARRIVAL DATE NOV 2 1965

DISTANCE 758.801 EARTH TO MARS

60.74 VL 32.865 GAL -1.20 AZL 87.85 HCA 227.63 SMA 186.83 ECC .21042 INC 2.1481 vl 30.164

Apo 226.15

ETC 257.98

DIFFERENTIAL CORRECT|ONS MID-COURSE EXECUTION ACCURACY

TOE 1.3997 TRA 1.5676 TC-1§.3867 BAU 1.9212 SGT10341.5 SCA_ 599.8 SG3 2024.3

ROE .2406 RRA .1682 RC3 -.2452 FAU .36728 RRT .6191RRF .6007 RTF .9892

FOE 1.9010 FRA 4.6704 FC-34.0489 BSP 35901 S6810358.8 R23 -.0166 R13 .9892

BOE 1.4202 ERA 1.5766 BC315.3887 FSP 6752 SGl10348.1 SG2 470.7 THA 2.06

LAUNCH DATE NOV 23 1964 FLIGHT TIME 346.00

HELIOCENTRIC CCNIC DISTANCE 763.044

RL 147.71 LAL -.00 LCt. 60.74 VL 32.969 GAL -1.29 AZL 87.87 HCA 228.83 SMA 186.91ECC .21089

RP 212.15 LAp -1.61 LOP 289.55 VP 23.261 GAP -9.41 AZP 91.41 TAL 352.58 TAp 221.41 RCA 147.49

RC 300.645 GL 23.63 GP -3.11ZAL 97.72 ZAP 52.81ET8 176.92 ZAE 80.04 ETE 178.60 ZAC 81.00

PLANETOCENTRIC CONIC

CS 9.379 VHL 3.063 DLA 29.82 RAt. 170.75 RAD 6567.3 VEL 11.435 PTH 1.98 VHp 3.604 DpA 5.66

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

80.23 11 15 38 3627.87 -24.46 141.75 28.28 72.38 12 16 6 3027.9

99.77 13 54 37 3114.90 -24.44 104.03 28.27 72.36 14 46 32 2514.9

100.00 1413 38 3054.17 -25.59 99.90 28.65 73.99 15 4 32 2454.2

100.00 13 39 18 3163.83 -23.32 107.26 27.86 70.75 14 32 2 2563.8

110.00 17 14 6 2488.07 -33.97 58.73 30.36 85.98 17 55 34 1888.1

110.00 12 33 20 3302.70 -13.60 113.68 24.04 59.19 13 50 23 2702.7

O[FFERENTIAL CORRECT|ONS NID-COURSE EXECUTION ACCURACY

TOE 1.3633 TRA 1.6810 TC-13.6466 BAU 1.9621 SGTIO§Sg.O SGR 591.6 SG3 1954.0

ROE .2403 RRA .1685 RC3 -.2035 FAU .35375 RRT .5858 RRF .5664 RTF .9894

FOE 1.6939 FRA 4.6704 FC-32.6520 BSP 36655 SGI810575.8 R23 -.0177 RI3 .9894

3DE 1.3844 8RA 1.6894 BC315.6479 FSP 6519 96110§64.7 SG2 479.3 THA 1.88

ORBIT DETERMINATION ACCURACY

ST 2830.7 SR 464.3 SS 1450.3

CRT .9871CR$ -.8856 CST -.9444

LSA 3184.0 MSA 438.9 SSA 32.8

EL1 2867.3 EL2 73.2 ALF 9.20

ARRIVAL DATE NOV 4 1965

EARTH TO MARS

1NC 2.1342 vl 30.164

APO 226.33 V2 25.863

ETC 257.98 CLp 52.75

RAp 163.12 ECC 1.1544

|NJ 2 LAT INJ 2 LONG

-26.64 133.63

-28.63 95.92

-27.53 91.64

-23.75 99.29

-34.16 49.49

-19.57 107.01

ORBIT DETERMINATION ACCURACY

ST 2787.6 SR 463.0 SS 1376.3

CRT .9819 CRS -.8389 CST -.9368

LSA 3110.6 MSA 449,8 SSA 33.1

EL1 2824.5 EL2 86.6 ALF 9.27

LAUNCH OATE NOV 23 1964 FLIGHT TIME 348.00 ARRIVAL DATE NOV 6 1965

HELIOCEHTRIC CONIC DISTANCE 767.292 EARTH TO HARS

RL I47.71 LAL -.OO LOL 60.74 VL 52.974 GAL -1.38 AZL 87.88 MCA 250.04 8MA 186.98 ECC .21139 INC 2.1208 vl 30.164

RP 211.87 LAP -1.63 LOP 290.76 VP 23.303 GAP -9.§4 AZp 91.36 TAL 352.04 TAp 222.08 RCA 147.46 APO 226.51 -2 25.895

RC 301.687 GL 23.41GP -3.01 ZAL 98.75 ZAP 51.68 ETS 176.89 ZAE 78.62 ETE 178.57 ZAC 81.11ETC 257.98 CLP 51.61

PLANETOCEMTRIC CONIC

C3 9.428 VHL 3.071DLA 29.19 RAL 171.70 RAD 6367._ VEL 11.438 pTH 1.98 VHp 3.662 DPA 5.72 RAp 163.23 ECC 1.1552

LNCH AZMTH LNCH T|ME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

82.61 11 38 1 3569.28 -23.93 137.23 29.12 72.77 12 37 30 2969.3 -26.06 129.14

97.39 13 39 49 3175.32 -23.92 108.34 29.12 72.76 14 32 44 2375.5 -26.05 100.25

tOO.O0 14 54 45 2933.25 -27.55 91.61 50.18 77.93 15 43 40 2333.2 -28.94 83.09

100.00 13 5 46 3284.79 -20.39 113.05 27.73 67.66 14 0 31 2684.8 -23.24 107.41

110.00 17 26 48 2459.03 -34.09 36.47 31.16 87.31 18 7 47 1859.0 -34.09 47.23

110.00 12 50 12 3353.77 -14.31 115.63 24.64 58.70 13 45 46 2733.8 -18.55 106.84

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3230 TRA 1.7976 TC-15.8876 8AU 2.0027 SGTlOT72.G S_dR 584.9 SG3 1883.5 ST 2740.1 SR 462.2 SS 1306.4

ROE .2408 RRA .1687 RC3 -.1642 FAU .34073 RRT .5521 RRF .5315 RTF .9896 CRT .9750 CRS -.8272 CST -.9281

FOE 1.4953 FRA 4.6614 FC-31.2889 OSP 37369 SGI810788.3 R23 -.0192 R13 .9895 LSA 3033.6 MSA 461.1 SSA 33.4

BDE 1.3447 SRA 1.80_ BC313.8884 FSF 6279 S6110777.5 SG2 487.3 THA 1.72 EL1 2777.0 EL2 101.3 ALF 9.35

LAUNCH DATE NOV 23 1964 FLIGHT TIME 350.00 ARR.[VAL DATE NOV 8 1965

HELIOCENTRIC CCN1C DISTANCE 771.544 EARTH TO MARS

RL 147.71 LAL -.00 LOt. 60.74 VL 32.978 GAL -1.49 AZL 87.89 FICA 231.25 SMA 187.06 ECC .21191 INC 2.1078 vl 30.164

RP 211.60 LAP -1.64 LOP 291.97 VP 23.344 GAP -9.66 ALP 91.32 TAL 351.48 TAp 222.73 RCA 147.42 APO 226.70 V2 25.926

RC 302.717 GL 23.18 GP -2.91 ZAL 99.81 ZAP 30.58 ETS 176.87 ZA[ 77.24 ETE 178.55 ZAC 81.22 ETC 257.96 CLP 50.52

PLANETOCENTNIC CON|C

C3 9.486 VHL 3.080 DLA 28.54 RAL 172.67 RAD 6567.3 VEL 11.440 PTH 1.98 VHp 3.7210PA 5.76 RAP 163.37 ECC 1.1561

LNCH AZNTH LNCH T|M£ L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

86.31 12 11 57 3473.44 -23.39 130.00 30.00 73.17 13 9 50 2873.4 -25.47 121.94

93.69 13 13 53 3273.75 -23.38 115.38 30.00 73.15 14 8 9 2673.7 -23.46 107.31

100.00 13 19 33 2868.12 -28.42 86.81 31.32 80.31 16 7 23 2268.1 -29.46 78.16

100.00 12 48 38 3354.31 -18.53 119.37 28.07 66.12 13 44 33 2754.3 -21.60 111.93

110.00 17 39 10 2431.12 -34.16 54.30 31.97 88.60 18 19 42 1831.1 -33.97 45.06

110.00 12 45 32 3364.07 -13.43 117.31 25.28 58.27 13 41 36 2764.1 -17.53 110.60

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

TOE 1.2778 TRA 1.9200 TC-16.1033 BAU 2.0423 SGT10980.7 861R 579.6 863 1818.1 87 2688.3 SR 461.9 SS 1242.5

ROE .2413 RRA .1890 RC3 -.1266 FAU .32787 RRT ,5179 RRF .4964 RTF .9897 CRT .9660 CRS -.7892 CST -.9182

FDE 1.3048 FRA 4.6546 FC-29.9229 OSP 38083 96010996.0 R23 -.0201 RI3 .9897 LSA 2959.5 M$A 474.0 SSA 33.5

ODE 1.3004 BRA 1.9273 BC316.1038 FSP 6033 S6110984.8 SG2 495.6 THA 1.57 ELI 2725.2 EL2 117.8 ALF 9.44

1352



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 23 1964

HELIOCENTRIC CONIC

RL 147.71LAL -.DO

RP 211.33 LAP -1.66

RC 303.736 GL 22.96

PLANETOCENTRIC CONIC

C3 9.553 VHL 3.091

LNCH AZMTH LNCH TIME

90.00 13 30 45

go.o0 12 2 38

100.00 15 40 $

100.00 12 33 58

110.00 17 51 17

110.00 12 41 15

FLIGHT TIME 382.00 ARRIVAL DATE NOV 10 1965

DISTANCE 775.802 EARTH TO MARS

LOL 60.74 VL 32.983 GAL -1.59 AZL 87.90 HCA 232.46 SMA 187.14 ECC .21247 IMC 2.0952 vl 30.164

LOP 293.18 VP 23.384 GAp -9.79 AZP 91.28 TAL 350.91 TAp 223.37 RCA 147.38 APO 226.90 V2 25.956

GP -2.82 ZAL 100.89 ZAp 49.51 ETS 176.65 ZAI[ 75.88 ETE 178.53 ZAC 81.34 ETC 257.95 CLp 49.45

DLA 27.87 RAL 173.65 RAO 6567.3 ¥EL 11.443 PTH 1.98 VHp 3.781 DpA 5.79 RAp 163.54 ECC 1.1572

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

3231.75 -25.64 112.96 31.70 77.56 14 24 36 2631.8 -27.10 104.60

3518.19 -20.07 $32.07 29.92 69.59 13 I 16 2918.2 -22.67 124.36

2814.78 -28.97 82.94 32.37 82.28 16 27 0 2214.8 -29.73 74.22

3410.39 -16.95 122.79 2_.53 65.05 13 32 48 2810.4 -20.18 115.48

2404.15 -34.18 32.19 32.79 89.84 18 31 22 1804.1 -33.83 42.96

3393.79 -12.36 $18.95 25.96 57.87 13 37 49 2793.8 -16.52 112.31

DIFFERENTIAL CC)RflECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMIHATION ACCURACY

TOE 1.2293 TRA 2.0478 TC-16.2909 8AU 2.0806 8G716182.4 S_ 575.4 SG3 1751.8 ST 2635.2 6R 462.0 SS 1183.9

ROE .2425 RRA .1692 RC3 -.0908 FAU .36327 RRT .4838 flRF .4612 RTF .9898 CRT .9346 CRS -.7442 CST -.9067

FOE 1.1210 FRA 4.6445 FC-28.5713 BSP 38792 SG811697.2 R23 -.0213 R13 .9898 LSA 2884.3 MSA 488.6 SSA 33.6

BOE 1.2530 BRA 2.0549 BC316.2912 FSP 5837 S0118183.9 SG2 303.4 THA 1.43 ELI 2671.9 EL2 135.8 ALF 9.32

LAUNCH DATE NOV 23 1964 FL|GHT TIME 334.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC _IC

RL 147.71 LAL -.00 LOt. 60.74 VL 32.987 GAL

RP 211.08 LAP -1.68 LOP 294.40 Vp 23.423 GAp

DISTANCE T80.083 EARTH TO MARS

-1.69 AZL 87.92 HCA 233.67 SMA 187.22 ECC .21303 INC 2.0831 Vl 30.164

-9.91 AZP 91.23 TAL 330.33 TAp 224.00 RCA 147.34 APO 227.11 V2 25.986

tiC 304.746 _ 22.72 GP -2.74 ZAL 102.00 ZAp 48.47 ETS 176.83 ZAE 74.56 ETE 178.31ZAC 81.46 ETC 257.93 CLP 48.41

PLANETOCENTRIC CONIC

C3 9.629 VHL 3.103 DLA 27.19 RAL $74.65 RAO 6567.3 VEL 11.446 PTH $.99 VHP 3.842 DpA 3.80 RAp 163.74 ECC 1.1385

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 0 40 3148.02 -26.74 $07.08 32.97 80.32 14 33 8 2548.0 -27.80 98.57

90.00 11 40 39 3605.06 -17.95 13T.33 30.24 8T.T0 $2 40 44 3005.1 -20.78 130.03

100.00 15 58 20 2768.68 -29.34 79.57 35.37 84.02 16 44 29 2168.7 -29.86 70.80

100.00 12 25 40 3439.63 -13.31 125;74 29.12 64.12 13 23 20 2839.6 -18.87 118.33

110.00 18 3 12 2377.97 -34.17 50.14 33.62 91.08 18 42 50 1778.0 -33.65 40.94

110.00 12 37 18 3423.15 -11.30 120.53 2§.70 57.52 13 34 21 2823.1 -15.50 113.97

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1825 TRA 2.1863 TC-16.4273 BAU 2.$148 _T26371.3 _ 372.9 $03 $684.9 ST 2591.1 SR 462.9 99 1138.9

RDE .2441RRA .1896 RC3 -.053? FAU .30215 RRT .4504 RRF .4275 flTF .9899 CRT .9405 CRS -.6964 CST -.8963

FOE .9614 FRA 4.6436 FC-27.1852 B$1P 39808 80811385.7 R23 -.0215 RI3 .9898 LSA 2823.4 MSA 502.4 SSA 33.6

BDE 1.2074 BRA 2.1928 BC316.4278 FSP 3847 30611374.2 SG2 551.4 THA 1.30 EL1 2827.6 ELI 133.1 ALF 9.37

LAUNCH OATE NOV 23 1964 FLIGHT TIME 336.00 ARRIVAL DATE NOV 14 1965

HELIOCENTRIC CONIC DISTANCE 784.330 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 32.992 GAL -1.80 AZL 87,93 HCA 234.89 SMA 187,31ECC .21366 INC 2.0712 Vl 30.164

RP 210.82 LAp -1.69 LOP 293.61 VP 23.463 GAP -10.04 AZP 91.19 TAL 349.73 TAp 224.62 RCA 147.29 APO 227.33 V2 26.013

RC 303.746 GL 22.48 GP -2.86 ZAL 103.12 ZAP 47.46 ETS 176.82 ZAE 73.27 ETE 176.4g ZAC 81.58 ETC 257.90 CLF 47.41

PLANETOCENTRIC CONIC

C3 9.716 VHL 3.117 OLA 26.50 RAL 173.68 RAO 8567.4 VEL 11.430 PTH 1.99 VHp 3.906 DpA 3.7g RAp 163.97 ECC 1.1399

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

go.o0 14 23 38 3086.69 -27.37 102.70 34.09 82.42 13 13 3 2486.7 -26.13 94.11

90.00 11 23 43 3669.93 -16.19 145.32 30.73 88.43 12 26 33 3069.9 -19.24 134.17

100.00 16 13 9 2727.22 -29.60 76.31 34.38 83.61 17 0 36 2127.2 -29.89 67.72

100.00 12 18 34 3504.63 -14.16 128.3g 29.76 63.40 13 13 19 2904.6 -17.62 121.31

110.00 18 14 34 2332.30 -34.12 48.18 34.46 92.23 18 54 7 1752.5 -33.43 38.98

110.00 12 33 36 3452.11 -10.23 122.12 27.47 37.20 13 31 10 2852.1 -14.48 113.60

DIFFERENTIAL CORRECTION6 MID-COURSE EXECUTION ACCURACY

TOE 1.1198 TRA 2.3172 TC-16.5689 BAU 2.1548 80T11568.9 8GR 370.3 SG3 1622.3

ROE .2436 RRA .1693 RC3 -.0243 FAU .29078 RRT .4137 RRF .3963 RTF .9900

FOE .7830 FRA 4.6112 FC-23.9093 §SP 40530 8G811582.9 R23 -.0231 R13 ,9900

BOE 1.1464 ERA 2.3234 6C316.3889 FSP 3411 80111571.3 SG2 318.6 THA 1.18

LAUNCH DATE NOV 23 1964 FLIGHT TIME 358.00

HELIOCENTRIC CC_IIC DISTANCE 788.399

RL 147.71 LAL -.00 LOL 60.74 VL 32.997 GAL -1.92 AZL 87.94 HCA 236.11 SMA 187.40 ECC .21431

RP 210.56 LAp -1.71 LOP 296.84 VP 23.301 GAP -10.$6 AZP 91.15 TAL 349.11 TAp 223.22 RCA $47.24

RC 306.737 GL 22.23 GP -2.38 ZAL 104.27 ZAp 46.48 ET9 176.80 ZA( 72.00 ETE 178.48 ZAC 81.70

PLANETOCENTRIC CONIC

C3 9.814 VHL 3.133 DLA 23.79 RAL 176.68 RAD 6367.4 VEL 11.434 PTH 1.99 VHp 3.970 OpA 5.76

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

90.00 14 43 33 3033.28 -27.77 98.99 35.16 84.24 13 34 8 2435.3

90.00 11 13 57 3725.30 -14.66 144.86 31.37 63.30 12 16 2 3123,3

100.00 16 30 57 2689.01 -29.78 73.68 35.34 87.09 17 15 46 2089.0

100.00 12 9 14 3346.80 -12.86 130.83 30,47 62.78 13 8 20 2946.8

110.00 18 26 27 2327.66 -34.04 46.22 35.32 93.37 19 5 15 $727.7

110.00 12 30 13 3480.92 -9.16 123.67 28.29 36.92 13 28 14 2880.9

DIFFERENTIAL CORRECTION9 MID-COURSE EXECUTION ACCURACY

TOE 1.0388 TRA 2.4601 TC-16.6979 BAU 2.1908 56T11734.7 SGR 389.$ SG3 1560.4

ROE .2477 RRA .1696 RC3 .0062 FAU .27906 RRT .3823 RRF .3370 RTF .9900

FOE .6238 FRA 4.3917 FC-24.6172 BSP 40786 SG811768.§ R23 -.0246 R13 .9900

BDE 1.0873 BRA 2.4660 BC316.6979 FSP 3208 SGIII7§6.7 SG2 323.8 THA 1.06

ORBIT DETERMINATION ACCURACY

ST 2524.2 $R 463.4 9S 1087.1

CRT .9221CRS -.6342 CST -.8816

LSA 2738.1 NSA 519.7 $SA 33.3

EL1 2360.3 EL2 176.8 ALF 9.65

ARRIVAL DATE NOV 16 1963

EARTH TO MARS

1NC 2.0597 V1 30.164

APO 227.56 V2 26.043

ETC 257.87 CLP 46.43

RAp 164.23 ECC 1.1613

INJ 2 LAT INJ 2 LONG

-28.28 90.36

-17.84 137.63

-29.83 64.88

-$6.41 123.83

-33.19 37.08

-13.46 117.20

ORBIT DETERNXNATION ACCURACY

ST 2_68.9 SR 464.6 SS 1048.3

CRT .8997 CRS -.3674 CST -.8677

LSA 2668.3 MSA 337.7 SSA 33.4

ELI 2304.3 EL2 200.0 ALF 9.67
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 23 1964 FLIGHT TIME 360.00 ARRIVAL DATE NOV 18 1965

HELIOCENTRIC CONIC

RL 147.71LAL -.OO LOt. 60.74 VL

RP 210.34 LAP -1.72 LOP 298.06 VP 23.539 GAP -10.28 AZF 91.11TAL 348.48 TAP 225.82 RCA 147.18 APO 227.79 V2 28.071

RC 307.719 GL 21.98 GP -2.50 ZAL 103.45 ZAP 45.53 (TS 176.78 ZA( 70.76 ETE 178.47 ZAC 81.83 ETC 257.84 CLP 45.48

PLANETOC(NTRIC CONIC

C3 9.923 VHL 3.150 OLA 25.07 RAL 177.71RAD 6367.4 VEL 11.439 PTH 1.99 VHp 4.036 DPA 3.72 RAP 164.31ECC 1.1633

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 1 38 2989.81 -28.04 93.69 36.21 85.87 15 51 28 2389.8 -28.32 87.04

90.00 11 4 5 3775.13 -13.23 147.82 32.07 64.73 12 7 1 3175.2 -16.52 140.69

100.00 16 46 1 2653.27 -29.86 71.03 36.31 88.48 17 30 15 2033.3 -29.75 62.23

100.00 12 2 23 3586.93 -11.60 133.16 31.24 62.26 13 2 10 2988.9 -15.22 126.24

110.00 18 37 51 2303.38 -33.92 44.33 36.19 94.49 19 16 15 1703.4 -32,93 35.24

110.00 12 27 3 3309.59 -8.10 123.21 29.14 36.68 13 25 32 2909.6 -12.42 118.78

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9933 TRA 2.6070 TC-16.7849 BAU 2.2267 SGT11937.1 SGR 368.7 SG3 1499.7 ST 2414.8 SR 466.3 SS 1017.3

ROE .2501RRA .1696 RC3 .0351FAU _26763 RRT .3493 RRF .3233 RTF .9900 CRT .8723 CRS -.4948 CST -.8544

FOE .4740 FRA 4.5685 FC-23.3496 BSP 41412 86811950.6 R23 -.0248 R13 .9900 LSA 2602.5 MSA 556.0 SSA 33.2

BDE 1.0243 BRA 2.6126 8C316.7849 FSP 3009 S6111938.7 962 532.8 THA .96 EL1 2449.1 EL2 224.8 ALF 9.64

DISTANCE 792.873 EARTH TO MARS

33.002 GAL -2.03 AZL 87.95 HCA 237.34 SMA 187.49 ECC .21499 INC 2.0495 Vt 30.184

LAUNCH DATE NOV 23 1964 FLIGHT TIME 362.00 ARRIVAL DATE NOV 20 1965

HELIOCENTRIC CONIC DISTANCE 797.150 EARTH TO MARS

RL 147.71 LAL -.00 LOt. 60.?4 VL 33.008 GAL -2.15 AZL 87.96 HCA 238.56 SMA 187.58 (CC .21570 INC 2.0375 vl 30.184

RP 210.10 LAp -1.74 LOP 299.29 VP 23.576 GAP -10.40 AZP 91.06 TAL 347.84 TAP 226.40 RCA 147,12 APO 228.04 V2 26.098

RC 308.691 GL 21.72 GP -2.43 ZAL 106.64 ZAp 44.61 ETS 176.76 ZAE 69.34 [TE 178.46 ZAC 81.96 ETC 257.80 CLP 44.56

PLANETOCENTRIC CONIC

C3 10.044 VHL 3.169 OLA 24.33 RAL 178.73 RAO 6567.4 VEL 11.464 pTH 1.99 VHp 4.103 DpA 5.67 RAp 164.82 (CC 1.1653

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT lNJ 2 LONG

90.00 15 18 29 2948.41 -28.21 92.67 37.24 87.38 16 7 37 2348.4 -28.27 84.01

90.00 10 55 33 3821.41 -11.87 130.34 32.84 64.10 11 39 14 3221.4 -15.26 143.50

100.00 17 0 30 2619.48 -29.89 68.52 37.29 89.80 17 44 9 2019.5 -29.60 59.73

100.00 11 58 12 3623.57 -10.37 133.37 32.03 61.81 12 36 38 3025.6 -14.05 128.32

110.00 18 49 8 2279.62 -33.78 42.49 37.07 95.37 19 27 7 1679.6 -32.64 33.44

110.00 12 24 4 3538.19 -7.02 126.73 30.03 36.48 13 23 2 2938.2 -11.38 120.35

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9239 TRA 2.7603 TC-16.8408 8AU 2.2613 96T12113.3 8GR 569.0 SG3 1440.4 ST 2364.7 SR 468.2 SS 993.0

ROE .2529 RRA .1695 RC3 .0623 FAU .23647 RRT .3170 RRF .2903 RTF .9901 CRT .8391 CRS -.4168 CST -.8422

FOE .3318 FRA 4.5428 FC-22.1049 BSP 42017 SG812126.7 R23 -.0255 R13 .9900 LSA 2542.7 MSA 574.9 SSA 32.9

80E .9579 8RA 2.7655 8C316.6410 FSP 4814 S6112114.7 SG2 339.6 THA .85 EL1 2397.5 EL2 251.2 ALF 9.54

LAUNCH DATE NOV 23 1964 FLIGHT TIME 364.00 ARRIVAL DATE NOV 22 1965

MELIOCENTR|C CONIC

mL 147.71 LAL -.OO

RP 209.68 LAp -1.75

RC 309.854 GL 21.45

PLANETOCENTRIC CONIC

C3 10.179 VHL 3.190

LNCN AZMTH LNCN TIME

90.OO 15 34 25

90.00 10 47 58

100.00 17 14 30

100.00 11 50 34

110.00 19 0 17

110.00 12 21 17

DIFFERENTIAL CORRECTIONS

TOE .8516 TRA 2.9194 TC-16.6689 BAU 2.2956

ROE .2561 RRA .1694 RC3 .0877 FAU .24367

FOE .1997 FRA 4.5146 FC-20.8949 8SP 42628

DOE .8895 BRA 2.9243 BC316.8692 FSP 4628

DISTANCE 601.429 EARTH TO MARS

LOt. 60.74 VL 33.013 GAL -2.27 k ZL 87.97 HCA 239.79 SNA 187.67 ECC .21644 INC 2.0269 vl 30.164

LOP 300.52 VP 23.612 GAp -10.52 AZP 91.02 TAL 347.18 TAp 226.97 RCA 147.05 Apo 228.29 VZ 26.124

GP -2.36 ZAL 107.83 ZAp 43.71ET3 176.75 ZAE 68.36 ETE 178.45 ZAC 82.09 ETC 257.77 CLP 43.66

OLA 23.58 RAL 179.80 RAO 6567.4 VEL 11.470 pTH 1.99 VHp 4.171DpA 5.60 RAp 165.15 ECC 1.1675

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2910.00 -28.29 89.87 36.27 88.78 16 22 55 2310.0 -28.16 81.20

3865.12 -10,56 153.08 33.66 63.57 11 32 23 3265.1 -14.02 146.11

2567.30 -29.88 66.13 38.27 91.06 17 57 37 1987.3 -29.41 57.35

3663.06 -9.15 137.49 32.92 61,42 12 51 37 3063.1 -12.90 130.70

2256.36 -33.61 40.70 37.97 96.62 19 37 53 1656.4 -32.33 31.70

3566.76 -5.94 128.24 30.96 56.28 13 20 43 2966.8 -10.34 121.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

30T12283.0 SGR 569.9 SG3 1382.8 ST 2321.3 SR 470.6 SS 975.8

RRT .2637 RRF .2383 RTF .9901 CRT .7999 CRS -.3363 CST -.8324

S6812298.2 R23 -.0262 R13 .9901 LSA 2491.8 MSA 593.3 SSA 32.6

S6112286.1 SG2 546.1THA .76 ELI 2352.0 EL2 278.7 ALF 9.34

LAUNCH DATE NOV 23 1964 FLIGHT TIME 366.00 ARRIVAL DATE NOV 24 1965

HELIOCENTRIC CC_IIC

RL 147.71 LAL -.DO

RP 209.66 LAp -1.76

RC 310.607 GL 21.17

PLANETOCENTRIC CONIC

C3 10.327 VHL 3.214

LNCH AZ14TH LNCH TIME

90.00 15 49 39

90.00 10 41 9

100.00 17 28 6

100.00 11 45 23

110.00 19 11 19

110.00 12 18 39

DIFFERENTIAL CCRRECTIONS

TOE .7755 TRA 3.0846 TC-16.8700 8AU 2.3291

ROE .2596 flRA .1692 RC3 .1113 FAU .23§10

FOE .0736 FRA 4.4847 FC-19.7096 BSP 43229

BDE .8178 BRA 3.0892 8C316.8704 FSP 4449

DISTANCE 605.712 EARTH TO MARS

LOt. 60.74 VL 33.018 GAL -2.40 AZL 87.98 HCA 241.03 SMA 187.76 ECC .21723 INC 2.0164 vl 30.164

LOP 301.75 VP 23.648 GAP -10.63 AZP 90.98 TAL 346.30 TAp 227.53 RCA 146.98 APO 228.55 V2 26.149

GP -2.30 ZAL 109.08 ZAP 42.84 ETS 176.73 Z/dE 67.19 ETE 178.44 ZAC 82.25 ETC 257.72 CLP 42.79

OLA 22.82 RAL 180.85 RAD 6367.4 VEL 11.477 PTH 1.99 VHp 4.2410pA 5.51 RAp 165.51ECC 1.1700

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2873.95 -28.32 87.23 39.30 90.10 16 37 33 2273.9 -28.00 78.58

3906.98 -9,28 133.49 34.54 63.13 11 46 16 3307.0 -12.81 148.59

2556.49 -29.81 63.84 39.26 92.26 18 10 43 1956.5 -29.16 55.09

3699.67 -7.93 139.54 33.83 61.09 12 47 2 3099.7 -11.75 132.81

2233.37 -33.42 38.95 38.90 97.64 19 48 33 1633.6 -32.00 30.00

3595.35 -4.86 129.74 31.93 56.12 13 18 34 2995.3 -9.28 123.44

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

96T12452.8 9GR 571.4 $63 1326.6 ST 2285.1SR 473.2 SS 964.8

RflT .2351RRF .2270 RTF .9900 CRT .7538 CRS -.2531CST -.8249

86812465.9 R23 -.0270 R13 .990D LSA 2449.7 MSA 611.9 SSA _2.2

S6112433.6 SG2 332.4 THA .67 EL1 2313.2 EL2 307,2 ALF 9.03
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)
i

LAUNCH OATE NOV 23 1964 FL[GHT TIME 368.00 ARRIVAL DATE NOV 26 1965

HELIOCENTRIC COIN IC Di STANCE 809,996 EARTH TO MARS

RL I4T.Tl LAL -.00 LOL 60.74 VL 33.024 GAL -2.53 AZL 87.99 HCA 242.26 SMA 187.86 ECC .21805 INC 2.0082 Vl 30.164

RP 209.44 LAp -1.78 LOP 302.99 VP 23.682 GAP -10.75 AZP 90.93 TAL 345.81 TAp 228.07 RCA 148.90 APO 228.82 V2 26.174

RC $11.551 GL 20.89 GP -2.24 ZAL 110.32 ZAP 41.99 (TS 178.71 ZAE 66.05 ETE 178.44 ZAC 82.37 ETC 257.68 CLP 41.94

PLANETOCENTRIC CONIC

C3 10.489 VHL 3.239 DLA 22.04 RAL 181.91RAD 6567.4 VEL 11.484 PTH 2.00 VHp 4.312 DpA 5.41 RAp 165.89 ECC 1.1726

LNCH AZNTH LNCH TIME L-I TIME [NJ LAT INJ 'LONG |NJ RT ASC INJ AZMTH ]NJ TIME PO CST TiM INJ 2 LAT INJ 2 LONG

90.00 16 4 19 2839.80 -28.29 84.73 40.33 91.36 18 51 38 2239.8 -27.80 78.10

90.00 10 34 57 3947.42 -8.02 157.80 35.46 62.75 11 40 44 3347.4 -11.61 130.96

100.00 17 41 22 2526.87 -29.71 61.64 40.27 93.42 18 23 29 1926.9 -28.92 52.93

100.00 11 40 34 3735.59 -6.76 141.55 34,78 60.81 12 42 50 3135.6 -10.61 134.87

110.00 19 22 15 2211.25 -33.21 37.24 39.83 98.62 19 59 6 1611.3 -31.66 28.35

110.00 12 16 11 3623.97 -3.77 131.24 32.93 56.00 13 16 35 3024.0 -8.21 124.97

DIFFERENTIAL CORRECTIONS HID-COURSE ExECUTiON ACCURACy ORBIT DETERMiNATiON ACCURACY

TOE .6948 TRA 3.2546 TC-18.8463 8AU 2.3625 SGT12616.3 8GR 573.2 SG3 1271.9 ST 2256.2 SR 476.1 SS 959.1

RDE .2635 RRA .168e RC3 .1338 FAU .22492 RRT .2253 RRF .1963 RTF .9900 CRT .7003 CRS -.1689 CST -.8203

FDE -.0464 FRA 4.4497 FC-18.5636 BSP 43809 SGB12629.3 R23 -.0279 R13 .9900 LSA 2416.5 MSA 629.7 SSA 31.7

806 .7431 ERA 3.2590 8C316.8469 FSP 4271 S6112616,9 SG2 558.4 THA .59 ELI 2281.3 EL2 336.1 ALF 8,59

LAL_CH DATE NOV 23 1964 FLIGHT TiME 370.00 ARRIVAL DATE NOV 28 1965

HELIOCENTRIC CONIC 01 STANCE 814.283 EARTH TO MARS

RL 147.71 LAL -.00 LOt. 60.74 VL 33.029 GAL -2.66 AZL 88.00 HCA 243.50 SMA 187.96 ECC .21890 |NC 1.9962 vl 30.164

RP 209.24 LAp -1.79 LOP 304.22 VP 23.717 GAp -10,87 AZP 90.89 TAL 345.11 TAp 228.61 RCA 146.81 APO 229.11 V2 26.198

RC 312.486 GL 20.60 GP -2.19 ZAL 111.58 ZAp 41.17 ETS 176.69 ZAE 64.93 ET£ 178.44 ZAC 82.51ETC 257.63 CLP 41.12

PLANETOCENTRiC CONIC

C3 10.667 VHL 3.266 OLA 21.26 RAL 182.97 RAD 6567.4 VEL 11.492 PTH 2.00 VHp 4.384 DpA 5.30 RAp 166.30 ECC 1.1756

LNCH AZMTH LNCH TIME L-] TiME INJ LAT [NJ LONG |NJ RT ASC INJ AZ14TH iNJ TiME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 18 30 2807.27 -28.21 82.36 41.38 92.55 17 5 17 2207.3 -27.56 73.75

90.00 10 29 14 3986.78 -6.79 160.03 36.43 62.44 11 35 41 3386.8 -10.43 153.24

100.00 17 54 19 2498.30 -29.58 59.53 41.28 94.52 18 35 58 1898.3 -28.64 50.85

100.00 11 36 6 3770.98 -5.59 143.51 55.77 60.59 12 38 57 3171.0 -9.46 136.87

110.00 19 33 4 2189.38 -32.97 35.58 40.79 99.58 20 9 33 1589.4 -31.30 26.75

110.00 12 13 51 3652.87 -2.68 132.74 33.97 55.91 13 14 44 3052.7 -7.14 126.49

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATiON ACCURACY

TO( .6110 TRA 3.4309 TC-16.7923 BAU 2.3949 SGTIZT74.1SGR 575.5 SG3 1218.5 ST 2238.5 SR 479.3 SS 958.5

ROE .2678 RRA .1683 RC3 .1542 FAU .21492 RRT .|965 RRF .1669 RTF .9899 CRT .6400 CRS -.0883 CST -.8204

FOE -.1562 FRA 4.4133 FC-17.4428 8SP 44378 96812787.0 R23 -.0285 R13 .9899 LSA 2396.4 MSA 644.8 SSA 31.2

BDE .6671 8RA 3.4351 BC318.7930 FSP 4101 S6112774.6 SG2 564.3 THA .51 EL1 2260.0 EL2 364.8 ALF 8.01

LAUNCH DATE NOV 23 1964 FLIGHT TiME 372.00 ARRIVAL DATE NOV SO 1965

HELIOCENTRIC CONIC

RL 147.71 LAL -.00 LOt. 60.74 VL 33.035 GAL

RP 209.04 LAp -1.80 LOP 305.46 VP 23.750 GAP -10.99 AZP 90.85 TAL 344.39 TAp 229.13 RCA 146.72

RC 313.411GL 20.31GP -2.12 ZAL 112.85 ZAp 40.37 ETS 176.68 ZAE 63.83 ET[ 178.44 ZAC 82.65

PLANETOCENTRiC CONIC

C3 10.661VHL 3.296 DLA 20.46 RAL 184.04 RAO 6567.4 VEL 11.500 PTH 2.00 VHp 4.457 DpA 5.18

LNCN AZMTN LNCH TIME L-I TIME INJ LAT IHJ LONG INJ RT ASC ]NJ AZHTH IHJ TIME PO CST TIM

90.00 16 32 18 2776.14 -28.10 80.09 42,44 95.68 17 18 34 2176.1

90.00 10 23 58 4025.27 -5.57 162.21 37.44 62.19 11 31 3 5425.3

100.00 18 7 1 2470.70 -29.41 57.49 42.31 95.58 18 48 12 1870.7

100.00 11 31 56 3805.95 -4.41 145.45 56.80 60.41 12 55 22 3205.9

110.00 19 43 47 2167.97 -32.72 33.96 41.77 100.51 20 19 55 1568.0

110.00 12 11 39 3681.44 -1.58 134.25 55.04 55.85 13 13 1 3081.4

OiSTANCE 818.570 EARTH TO MARS

-2.79 AZL 88.01 HCA 244.74 SMA 188.06 ECC .21980 iNC 1.9863 vl 30.164

APO 229.40 V2 26.221

ETC 257.56 CLP 40.32

RAp 166.73 ECC 1.1788

iNJ 2 LAT iNJ 2 LONG

-27.29 71.51

-9.25 155.46

-28.33 48.86

-8.52 138.84

-30.92 25.20

-6.05 126.01

OIFFERENT|AL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .5242 TRA 3.6138 TC-18.7140 8AU 2.4271 66T12929.4 9GR 578.2 SG3 1166.8

ROE .2725 RRA .1677 RC3 .1733 FAU .20525 RRT .1686 RRF .1385 RTF .9898

FOE -.2583 FRA 4.3747 FC-16.3601 8SP 44950 S6612942.5 R23 -.0291 R13 .9898

BOE .5908 BRA 3.6177 8C318.7149 FSP 3939 86112929.8 SG2 569.9 THA .43

LAUNCH DATE NOV 23 1964 FLIGHT TiME 374.00

ORBIT DETERMiNATiON ACCURACy

ST 2233.2 SR 482.8 SS 961.8

CRT .5735 CRS -.0112 CST -.8242

LSA 2390.0 MSA 657.5 SSA 30.7

EL1 2250.8 EL2 392.4 ALF 7.29

ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CONIC DISTANCE 822.860

RL 147.71 LAL -.00 LOL 60.74 VL 33.041 GAL -2.93 AZL 88.02 HCA 245.98 5MA 188.16 ECC .22074

RP 208.85 LAp -1.81 LOP 306.71 VP 23.782 GAP -11.10 AZP 90.81 TAL 343.66 TAp 229.64 RCA 146.63

RC 314.329 GL 20.00 GP -2.07 ZAL 114.13 ZAP 39.59 ET$ 176.66 ZAE 62.76 (TE 178.43 ZAC 82.80

PLANETOCENTRiC CONIC

C3 11.073 VHL 3.328 DLA 19.66 RAL 185.11RAO 6567.4 VEL 11.509 PTH 2.00 VHP 4.532 DpA 5.04

LNCH AZ14TH LNCH TIME L-i TIME INJ LAT

90.o0 16 45 44 2746.25 -27.95

90.00 10 19 4 4083.07 -4.37

100.00 18 19 28 2443.98 -29.22

100.00 11 28 1 3840.57 -3.25

110.00 19 54 24 2147.00 -32.44

110.00 12 9 35 3710.31 -.48

DIFFERENTIAL CORRECTIONS

TOE .4342 TRA 3.8032 TC-18.6062 BAU 2.4585

ROE .2775 RRA .1669 RC3 .1907 FAU .19583

FOE -.3540 FRA 4.3324 FC-15.3109 8SP 45515

BDE .5153 BRA 3.8068 BC316.6073 FSp 3780

IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIH

77.91 43.51 94.76 17 31 30 2146.3

164.33 38.49 61.99 11 26 47 3463.1

55.53 43.36 96.59 19 0 12 1844.0

147.36 37.87 60.27 12 32 1 3240.6

32.38 42.77 101.40 20 30 11 1547.0

135.75 36.15 55.82 13 11 25 3110.3

EARTH TO MARS

INC 1.9767V1 30.164

APO 229.70 V2 26.243

ETC 257.52 CLP 39.54

HID-COURSE EXECUTION ACCURACy

SGT13078,9 SGR 581.0 SG3 1116.4

RRT .1417 RRF .1109 RTF .9897

SG813091.8 R23 -.0299 R13 .9896

S6113079.! $62 575.2 THA .36

RAp 167.17 ECC 1.1822

INJ 2 LAT INJ 2 LONG

-26.99 69.37

-8.08 157.62

-28.00 46.94

-7.18 140.78

-30.53 23.69

-4.96 129.53

ORBIT DETERMINATION ACCURACy

ST 2240.7 SR 486.6 SS 968.2

CRT .5017 CRS .0622 CST -.6309

LSA 2397.6 MSA 667.6 SSA 30.0

ELI 2254.5 EL2 418.4 ALF 6.44
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE NOV 23 1654

HELIOCENTRIC CQNIC

RL 14T.T1 LAL -.OO

RP 209.6T LAP -l.St

RC 315.239 GL 19.69

PLANETOCENTRIC CONIC

C3 11.303 VHL 3.362

LNCH AZMTH LNCN TIM(

90.00 18 58 51

90.00 10 14 29

100.00 18 31 42

100.00 11 24 19

110.00 20 4 54

110.00 12 7 37

FLIGHT TIM( 576.00 ARRIVAL DATE DEC 4 1965

DISTANCE 827.149 EARTH TO MARS

LOL 60.74 VL 33.047 GAL -3.08 AZL 88.03 HCA 247.22 SMA 188.27 ECC .22173 INC 1.9673 VI 30.164

L(_ 307.95 VP 23.814 GAP -11.22 AZP 90.76 TAL 342.91 TAp 230.14 RCA 146.52 APO 230.01 V2 26.254

GP -2.02 ZAL 115.42 ZAP 38.83 ETS 176.64 ZAE 61.71 ETE 178.43 ZAC 82.95 (TC 257.47 CLP 38.79

DLA 18.85 RAL 166.18 RAO 6567.4 VEL 11.519 PTH 2.01 VHp 4.609 DPA 4.89 RAp 167.64 ECC 1.1860

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2717.48 -27.77 75.83 44.59 95.79 17 44 9 2117.5 -26.67 67.33

4100.32 -3.17 168.42 39.59 61.85 11 22 49 3500.3 -6.92 159.73

2418.10 -29.00 53.64 44.43 97.57 19 12 O 1818.1 -27.65 45.10

3874.93 -2.08 149.24 38.98 60.17 12 28 54 3274.9 -6.04 142.69

2126.50 -32.16 30.85 43.78 102.27 20 40 20 1526.5 -30.14 22.22

3739.29 .63 137.28 37.29 55.82 15 9 56 3139.3 -3.86 131.05

DIFFERENTIAL CCRRECTIONS

TOE .3413 TRA 3.9996 TC-16.4740 BAU 2.4895

ROE .2830 RRA .1660 RC3 .2067 FAU .18666

FOE -.4422 FflA 4.2898 FC-14.2976 BSP 46065

80E .4493 8RA 4.0030 BC318.4753 FSP 3627

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13225.5 SGR 584.2 863 1067.5 ST 2262.2 SR 490.6 SS 977.1

flRT .1157 RRF .0845 RTF .9895 CRT .4261 CR9 .1303 CST -.8404

Sr_13258.4 R23 -.0305 R15 .9895 LSA 2420.2 MSA 674.4 SSA 29.5

SG113225.7 SG2 580.3 THA .29 EL1 2272.2 EL2 441.9 ALF 5.49

LAUNCH OATE NOV 23 1964 FLIGHT TIME 378.00 ARRIVAL DATE DEC 6 1965

HELIOCENTRIC CCNIC

RL 147.71 LAL -.DO

RP 208.49 LAP -1,82

RC 319.140 GL 19.37

PLANETOCENTRIC CONIC

C3 11.552 VML 3.599

LI_H AZMTH LNCH TIR(

90.OO 17 11 42

90.00 10 10 11

lO0.O0 18 43 43

lOO.O0 11 20 51

110.00 20 15 18

110.00 12 5 45

DIFFERENTIAL CQRRECTION$

TOE .2445 TRA 4.2010 TC-16.3178 BAU 2.5203

ROE .2869 RRA .1649 RC3 .2211 FAU .17776

FOE -.5240 FflA 4.2420 FC-13.3223 BSP 48622

BDE .3785 8RA 4.2042 8C316.3193 FSP 3479

DISTANCE 831.439 EARTH TO MARS

LCL 80.74 VL 33.053 GAL -3.22 AZL 88.04 HCA 248.47 SMA 188.37 ECC .22275 INC 1.9579 vl 30.164

LOP 309.20 VP 23.845 GAP -11.34 AZP 90.72 TAL 342.15 TAP 230.62 RCA 146.41 APO 230.33 V2 26,285

GP -1.97 ZAL 116.72 ZAP 38.10 ET9 176.62 ZAE 60.67 ETE 178.43 ZAC 83.10 ETC 257.41CLP 38.05

DLA 18.03 RAL 187.25 MAID 6567.4 V(L 11,530 PTH 2.01VHp 4.686 DPA 4.73 RAP 168.13 ECC 1.1901

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2689.74 -27.56 73.82 45.69 96.77 17 56 32 2089.7 -26.34 65.37

4137.11 -1.99 168.47 40.72 6t.75 11 19 8 3537.1 -5.75 161.81

2393.02 -28.77 51.81 45.51 98.50 19 23 36 1795.0 -27.29 43.32

3909.07 -.93 151,12 40.13 60.12 12 26 O 3309.1 -4.90 144.58

2108.47 -31.86 29.37 44.62 103.10 20 50 24 1506.5 -29.73 20.80

3768.3R 1.74 134.78 36.46 55.86 13 8 33 3168.4 -2.75 132.58

MID-COUR|M[_YJECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13366.8 SGR 567.5 863 1019.9 ST 2296.2 SR 494.8 88 987.1

RRT .0904 RRF .0586 RTF .9893 CRT .3478 CRS .1936 CST -.8515

S_13379.7 fl23 -.0311 R15 .9893 LSA 2455.9 NSA 677.9 SSA 28.9

S6113366.9 SG2 585.1 THA .25 ELI 2302.9 ELI 462.6 ALF 4.47

LAUNCH OAYE NOV 23 1964 FLIGHT TIME 580.00 ARR%VAL DATE DEC 8 1965

HELIOCENYRIC CONIC

RL 147.71 LAL -.DO

RP 208.32 LAP -1.83

RC 317.035 GL 19.05

PLANETOCENTRIC CONIC

C3 11.822 YHL 3.438

LNCH AZMTH LNCH TIME LoI TIME INJ LAT

90.00 17 24 17 2662.97 -27.33

90.00 10 6 6 4173.53 -.92

100.00 18 55 32 2368.70 -28.51

100.00 11 17 33 3943.04 .22

110.00 20 25 36 2086.92 -31.55

110.00 12 3 59 3797.58 2.85

DIFFERENTIAL CORRECTIONS

TOE .1450 TRA 4.4101 TC-16.1382 BAU 2.5508

ROE .2951 RflA .1636 RC3 .2340 FAU .16918

FOE -.5999 FRA 4.1g19 FC-12.3895 BSP 47159

BOE .3288 8RA 4.4131 BC316.1399 FSP 3334

DISTANCE 855.729 EARTH

LOL 60.74 VL 35.059 GAL -3.38 AZL 88.05 HCA 249.72 9RA 188.48 ECC .22383 INC

LOP 310.45 VP 23.875 GAP -11.46 AZP 90.68 TAL 341.37 TAp 231.09 RCA 146.29 APO

GP -1.92 ZAL 118,03 ZAP 37.38 ETS 176.60 ZAE 59.66 EYE 178.44 ZAC 83.25 ETC

TO MARS

1.9488 vt 30.164

230.66 VZ 26.304

257.35 CLP 37.34

DLA 17.21RAL 188.32 RAO 6567.5 VEL 11.542 pTH 2.01VHp 4.765 OpA 4.56 RAp 168.64 ECC 1.1946

INJ LONG INJ RT ASC INJ A ZNTH INJ TIME

71.90 46.81 97.71 18 8 40

170.50 41.89 61.69 11 15 41

50.05 46.61 99.39 19 35 1

152.98 41.31 60.11 12 23 16

27.95 45.88 103.90 21 0 23

140.51 39.66 55.92 13 7 17

MID-COURSE EXECUTION ACCURACY

86T13505.5 9GR 590.9 SG3 973.9

RRT .0662 RRF .0337 RTF .9890

96813518.4 R23 -.0320 R13 .9890

96113505.6 SG2 589.6 THA .17

PO CST TIN INJ 2 LAT INJ 2 LONG

2063.0 -25.98 63.49

3573.5 -4.59 163.86

1768.7 -26.92 41.61

3343.0 -3.73 146.45

1486.9 -29.32 19.43

3197.6 -1.63 134.10

ORBIT DETERMINATION ACCURACY

ST 2344.4 SR 499.2 $S 997.9

CRT .2690 CRS .2517 CST -.8635

LSA 2506.1NSA 678.4 SSA 28.2

EL1 2348.4 EL2 480.0 ALF 3.42

LAUNCH DATE NOV 23 1964 FLIGHT TIME 382.00 ARRIVAL DATE DEC 10 1965

HELIOCENTRIC COLIC DISTANCE 840.019 EARTH

RL 147.71 LAL -.DO LOL 60.74 VL 33.065 GAL -3.53 AZL 88.08 HCA 250.97 SHA 188.58 ECC .22495 INC

RP 208.18 LAP -1.83 LOP 311.70 VP 23.904 GAP -11.58 AZP 90.63 TAt. 340.58 TAp 231.55 RCA 146.16 AP@

RC 317.924 GL 18.72 GP -1.88 ZAL 119.34 ZAP 36.68 ETS 176.58 ZAE 58.66 ETE 178.44 ZAC 83.41 ETC

PLANETOCENTRIC CONIC

C3 12.113 VHL 5,480 DLA 16.38 RAL 189.39 RAD 6567.5 VEL 11.554 PTH 2.02 VHp 4.845 DpA 4.38 RAp

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 36 37 2637.12 -27.08 70.05 47.94 98.61 18 20 34

90.00 10 2 18 4209.64 .35 172.52 43.09 61.68 11 1Z 28

100.00 19 7 10 2345.12 -28.23 48.35 47.72 100.25 19 46 15

100.00 11 14 26 3976.87 1.37 154.84 42.52 60.14 12 20 43

110.00 20 35 47 2067.86 -31.23 28.53 46.96 104.67 21 10 IS

110.00 12 2 19 3626.89 3.97 141.84 40.90 56.02 13 6 6

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TD( .0418 TRA 4.6259 TC-15.9351 BAU 2. 5808 56T13859.7 SGR 594.4 SG3 929.3

ROE .3018 RflA .1620 RC3 .2455 FAU .16083 RRT .0426 RRF .0094 RTF .9887

FOE -.6697 FRA 4.1396 FC-11.4951 BSP 47688 8GB13652.6 R23 -.0329 RI3 .9887

8DE .3047 6RA 4.6288 BC315.9370 FSP 3194 9G113639.7 SG2 595.9 THA .11

TO MARS

1.9397 vl 30.164

231.01 V2 26.323

257.29 CLP 36.64

169.17 ECC 1.1993

PO CST TIM INJ 2 LAT ]NJ 2 LONG

2037.1 -25.61 61.69

3609.6 -3.44 165.89

1745.1 -26.53 39.96

3376.9 -2.61 148.32

1467.9 -28.90 18.10

3226.9 -.51 135.63

ORBIT DETERMINATION ACCURACY

ST 2405.4 SR 503.8 SS 1009.4

CRT .1907 CRS .3055 CST -.8756

LSA 2569.1MSA 676.4 SSA 27.6

EL1 2407.4 EL2 494.1ALF 2.39
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 23 1964 FLIGHT TIME 584.00 ARRIVAL DATE DEC 12 1965

HELIOCENTRIC C(_IC

RL 147.71LAL -.00

RP 205.01 LAp -1.84

RC 318.808 GL 18.39

PLAN(T(_EENTRIC CO_IIC

C3 12.427 VHL 3.523

LNCH AZMTH LNCH TIME

90.DO 17 48 44

90.00 g 38 41

100.00 lg 18 37

100.00 11 11 2g

110.00 20 43 $1

110.00 12 0 44

DISTANCE 844.307 EARTH TO MARS

LOt. 80.T4 VL 33.071 GAL -3.89 AZL 88.0T HCA 252.22 SMA 188.69 ECC .22613 INC 1.9308 vl 30.164

LOP 312.93 vP 23.932 GAP -11.69 AZP 90.59 TAL 339.77 TAp 231.99 RCA 146.03 APO 231.36 v2 26.341

GP -1.83 ZAL 120.86 ZAp 36.00 ETS 178.56 ZAE 57.68 ETE 178.44 ZAC 83.57 ETC 25T.23 CLP 35.96

OLA 15.55 RAL 190.45 RAD 6567.5 VEL 11.368 PTH 2.02 VHp 4.927 DpA 4.18 RAp 169.71 ECC 1.2045

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2612.14 -26.81 68.27 49.09 99.46 18 52 18 2012.1 -25.23 59.95

4245.48 1.51 174.52 44.33 81.72 11 9 26 3645.5 -2.29 16T.89

2322.26 -27.95 46.71 48.86 101.06 19 $7 19 1722.3 -26.14 38.36

4010.58 2.51 156.69 43.78 60.20 12 18 20 3410.6 -1.47 130.17

2049.30 -30.90 25.19 48.06 105.40 21 20 1 1449.3 -28.48 16.82

3858.32 5.09 143.38 42.17 56.15 15 3 0 3256.3 .61 137.18

ORBIT DETERMINATION ACCURACY

ST 2478.7 SR 508.3 SS 1019.6

CRT .1161 CRS .3533 CST -.8874

LSA 2643.9 MSA 671.7 SSA 27.0

EL1 2479.4 EL2 505.0 ALF 1.42

DIFFERENTIAL CORRECTIONS

TOE -.0625 TRA 4.8493 TC-15.7126 8AU 2.6109

R0E .3089 flRA .1603 RC3 .2557 FAU .15273

FOE -.7515 FRA 4.0843 FC-10.8394 BSP 48233

80E .3151 8RA 4.8519 BC315.7147 FSP 3060

MID-COURSE ExECuTION ACCURACY

SGT13771.7 SGR $98.0 8G3 886.0

RRT .0200 RRF -.0139 RTF .9884

S8813784.7 R23 -.0337 R13 .9884

SGl13771.8 SG2 597.9 THA .05

LAUNCH DATE NOV 23 1964 FLIGHT TIM( 386.00 ARRIVAL DATE DEC 14 1965

HELIOCENTRIC CCNIC

RL 147.71 LAL -.00

RP 207.86 LAp -1.84

RC 319.683 GL 18.03

PLAN(TOCENTRIC CONIC

CS 12.768 VHL 3.573

LNCH AZMTH LNCH TIM4[

90.00 18 0 38

90.00 9 53 15

100.00 19 29 53

100.OO 11 8 40

110.O0 20 $5 49

110.00 11 58 14

DIFFERENTIAL CORRECTION8

TOE -.1704 TRA S.0759 TC-IS.4879 BAU 2.6403

ROE .3164 RRA .1584 RC3 .2644 FAU .14489

FD( -.7682 FRA 4.0283 FC5-8.8257 8SP 48757

8OE .3593 BRA 5.0623 BC315.4701 FSP 2929

DISTANCE 848.593 EARTH TO MARS

LOt. 60.74 VL 33.077 GAL -3.85 AZL 88.08 HCA 253.47 SMA 186.81 ECC .22735 INC 1.9220 Vl 30.164

LOP 314.21 VP 23.959 GAP -11.82 AZP 90.55 TAL 338.95 TAp 232.45 RCA 145.88 APO 231.73 V2 26.357

GP -1.79 ZAL 121.98 ZAP 35.34 ETS 176.54 ZAE 56.72 ET( 178.44 ZAC 83.73 ETC 257.17 CLP 35.30

DLA 14.71RAL 191.51RAD 6567.5 VEL 11.582 PTH 2.03 VHp 5.010 DpA 3.98 RAP 170.27 ECC 1.2101

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT XNJ 2 LONG

2588.01 -26.53 66.58 50.26 100.28 18 43 46 1988.0 -24.84 58.29

4281.11 2.65 176.51 45.61 61.80 11 6 36 3681.1 -1.14 169.88

2300.15 -27.65 45.14 50.02 101.84 20 8 13 1700.1 -25.74 38.86

4044.20 3.85 158.54 45.06 60.31 12 16 5 3444.2 -.33 152.01

2031.26 -50.57 23.89 49.19 106.10 21 29 41 1431.3 -28.06 15.59

3885.85 6.21 144.9& 45.47 56.32 13 3 59 3285.9 1.74 138.T1

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13899.0 $GR 601.7 SG3 844.2 6T 2562.9 SR 513.4 8S 1029.1

RRT -.00|9 RRF -.0366 RTF .9881 CRT .0443 CRS .3971CST -.8986

SG613912.0 R23 .0847 R13 -.9881 LSA 2729.0 MSA 665.4 SSA 26.3

SG113899.0 SG2 601.7 THA 180.00 ELI 2363.0 EL2 312.9 ALF .53

LAUNCH DATE NOV 25 1964 FLIGHT TIME 388.00 ARRIVAL DATE DEC 16 1955

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 20T.73 LAP -1.85

RC $20.5§8 GL 17.70

PLANETOC(NTR1C CONIC

C3 13.131VHL 3.824

LNCH AZMTH LNCH TIME

90.00 18 12 19

90.00 9 31 39

100.00 19 40 59

100.00 11 6 0

110.00 21 3 40

110.00 11 37 48

DISTANCE 652.8T7 EARTH TO MARS

LOL 60.74 VL 35.084 GAL -4.02 AZL 88.09 HCA 254.73 SMA 188.92 ECC .22865 INC 1.9133 vl 30.154

LOP 315.48 VP 23.985 GAP -11.94 AZP 90.50 TAL 338.12 TAp 232.85 RCA 145.T2 APO 232.11V2 26.373

GP -1.T$ ZAL 123.30 ZAP 54.70 ETS 176.52 ZAE 53.T8 ETE 178.44 ZAC 83.90 ETC 257.11CLP 34.66

OLA 13.88 RAL 192.57 RAD 656T.5 VEL 11.598 PTH 2.03 V_p 5.095 DPA 3.7T RAp 170.83 ECC 1.2161

L-I TIME ]NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2364.70 -28.24 64.91 51.45 101.05 18 35 4 1964.7 -24.45 56.T0

4316.55 3.79 178.49 46.92 61.92 11 3 35 3716.5 .01 171.85

2278.73 -27.34 43.62 51.20 102.58 20 18 58 1676.7 -25.33 35,39

4077.75 4.78 160.39 46.38 60.46 12 13 57 3477.7 .81 153.$5

2015.76 -30.23 22.63 50.33 106.77 21 39 14 1413.8 -27.64 14.40

3915.49 7.55 146.31 44.81 56.52 13 3 3 3315.5 2.87 140.25

ORBIT DETERMINATION ACCURACY

ST 2656.4 SR 518.4 SS 1037.3

CRT -.0229 CRS .4367 CST -.9087

LSA 2822.8 MSA 657.7 SSA 25.7

EL1 2656.4 EL2 518.3 ALF 179,73

DIFFERENTIAL CORRECTZON$

TOE -.2811 TRA 5.3172 TC-15.2087 BAU 2.8700

ROE .$243 RRA .1562 RC3 .2718 FAU .13727

FOE -.8391 FRA 3.9659 FC3-9.0501 BSP 49276

BOE .4291 6RA 5.3195 8C315.2092 FSP 2802

MID-COURSE EXECUTION ACCURACY

68T14023.3 3GR 605.3 SG3 803.6

RRT -.0231RRF -.0585 RTF .9876

68814036.4 R23 .0357 R13 -.9876

SG114023.3 SG2 605.2 THA 179.94

LAUNCH OATE NOV 23 1984 FLIGHT TIME 390.00 ARRIVAL DATE DEC 18 1965

HELIOCENTRIC CONIC

RL 147.71LAL -.00

RP 207.60 LAp -1.85

RC 321.425 GL 17.35

PLANETOCENTRIC CONIC

CS 13.323 VHL 3.677

LNCH AZMTM LNCH TIM(

90.00 18 23 49

90.00 9 48 32

100.00 19 51 55

100.00 11 3 27

110.00 21 15 23

110.00 11 56 27

DIFFERENTIAL CCRRECTIONS

TDE -.3931 'IRA 5.3611 TC-14.9325 BAU 2.7002

ROE .$327 flRA .1537 RC3 .2780 FAU .12993

FOE -.8852 FRA 3.9009 FC3-8.5178 BSP 49754

ROE .5165 BRA 5.5632 8C314.9551 FSP 2678

DISTANCE 857.159 EARTH TO MARS

L04. 60.74 VL 33.090 GAL -4.19 AZL 88.10 HCA 255.99 SMA 189.03 ECC .22997 INC 1.9047 vl 30.164

LOP 316.72 VP 24.010 GAP -12.08 AZP 90.46 T/U_ 337.27 TAp 233.25 RCA 145.56 APO 232.50 v2 26.388

GP -1.71ZAL 124.62 ZAP 34.08 ETS 176.50 ZAE 54.85 ETE 178.44 ZAC 84.06 ETC 257.05 CLP 34.04

DLA 1'3.04 RAL 193.62 RAD 6567.5 VEL 11.615 PTH 2.04 VHP 5.181DpA 3.54 RAp 171.44 ECC 1.2226

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2542.20 -25.94 63.33 52.66 101.78 19 6 11 1942.2 -24.05 55.17

4351.82 4.92 160.47 46.27 62.08 11 1 24 3751.8 1.13 173.82

2258.03 -27.02 42.16 52.39 103.29 20 29 33 1658.0 -24.93 33.99

4111.22 5.90 162.24 47.73 60.64 12 11 58 3511.2 1.94 155.69

1996.80 -29.89 21.43 51.50 107.41 21 48 41 15g6.8 -2?.22 13.26

3945.22 8.44 148.09 46.1e 56.75 15 2 12 3345.2 4.01 141.81

MID-COURSE EXE,-'JTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14145.5 SGR 609.0 $83 764.3 ST 2756.0 SR 523.5 SS 1043.9

RRT -.0440 RRF -.0802 RTF .9872 CRT -.0881CRS .4733 CST -.g178

SG614|$8.6 R23 .0368 R13 -.9872 LSA 2923.7 MSA 649.2 SSA 25.1

38114145.5 SG2 608.4 THA 179.89 EL1 2758.4 EL2 521.5 ALF 17g.03
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)
|

LAUNCH 0ATE NOV 23 1964 FLIGHT TIME 392.00 ARRIVAL DATE DEC 20 1965

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 207.48 LAP -1.85

RC 322.288 GL 17.00

PLANETOCEMTRIC CONIC

C3 13.944 VHL 3.734

LMCH AZMTN LNCH TIME

90.00 16 35 7

90.00 9 45 54

100.00 20 2 42

100.00 11 1 0

110.00 21 25 2

110.00 11 55 10

DIFFERENTIAL CCRRECTIONS

TO( -.5106 TRA 5.8156 TC-14.6402 SAU 2.7298

ROE .3414 RRA .1910 RC3 .2831 FAU .12276

FOE -.9248 FRA S.8342 FC3-7.621§ BSP 50260

BOE .6143 BRA 5.8158 BC314.6430 FSP 2558

DISTANCE 861.437 EARTH TO MARS

LOL 60.74 VL 33.096 GAL -4.37 AZL 86.10 HCA 257.25 SMA 189.15 ECC .23137 INC 1.8962 Vl 30.164

LOP 317.98 VP 24.035 GAP -12.19 AZP 90.42 TAL 336.40 TAp 233.64 RCA 145.38 APO 232.91 V2 28.402

GP -1.68 ZAL 125.93 ZAP 33.47 (TS 176.48 ZAE 53.94 ET( |78.45 ZAC 94.24 ETC 258.98 CLP 33.43

DLA 12.21 RAL 194.67 RAO 6567.5 VEL 11.833 PTH 2.04 VHP 5.268 DPA 3.31 RAP 172.05 (CC 1.2299

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT |NJ 2 LONG

2520.50 -25.62 _1.82 53.89 102.48 19 17 7 1920.5 -23.63 53.71

4388.94 6_04 182.45 49.65 62.28 10 59 1 3786.9 2.26 175.78

2238.03 -26.70 40.76 53.61 103.96 20 40 0 1638.0 -24.52 32.64

4144.64 7.01 164.10 49.12 60.67 12 10 5 3544.6 3.07 157.53

1980.40 -29.55 20.27 52.68 108.02 21 58 2 1380.4 -26.80 12.16

3975.04 9.55 149.69 47.58 57.02 13 I 25 3375.0 5.14 143.38

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T14264.0 SGR 612.6 SG3 726.2 ST 2866.7 SR 528.7 69 1048.2

RRT -.0640 RRF -.1010 RTF .9866 CRT -.1437 CR8 .5060 CST -.9258

S_14277.1 R23 .0379 R13 -.9866 LSA 3030.9 MSA 640.0 SSA 24.S

S6114264,0 SG2 611.4 THA 179.84 EL1 2867.8 EL2 523.0 ALF 178.43

LAUNCH DATE NOV 28 1964 FLIGHT TIM( 394.00 ARRIVAL DATE DEC 22 1965

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 207.36 LAp -1.65

RC 328.141 GL 16.65

PLANETOCENTRIC CONIC

C3 14.396 VML 3.794

LNCH AZMTH LNCH TIId_

90.00 16 46 14

90.00 9 43 4

100.00 20 13 16

100.00 10 58 41

110.00 21 $4 32

110.00 11 33 57

DZFFERENTIAL CORRECTIONS

TOE -.6296 TRA 6.0732 TC-14.3350 BAU 2.7596

ROE .3507 RRA .1480 RC3 .2889 FA_ .11584

FOE -.9609 FRA 3.7636 FC3-6.9682 8SP 50731

BOE .7206 BRA 6.0750 BC314.3379 FSP 2439

DISTANCE 865.711 EARTH TO MARS

LOL 60.74 VL 33.103 GAL -4.55 AZL 88.11 HCA 258.51 S44A 189.26 ECC .23282 INC 1.8877 vl 30.164

LOP 319.24 VP 24.058 GAP -12.31 AZP 90.38 TAL 335.52 TAp 234.02 RCA 145.20 APO 233.33 V2 26.416

GP -1.64 ZAL 127.24 ZAP 32.87 ETS 176.45 ZA[ 53.04 ETE 178.45 ZAC 84.41ETC 256.92 CLP 32.84

DLA 11.37 RAL 195.70 RAD 6567.6 VEL 11.653 PTH 2.05 VHP 5.357 DpA 3.07 RAP 172.68 ECC 1.2369

L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2499.58 -25.31 60.37 55,14 103.14 19 27 53 1899.6 -23.25 52.31

4421.93 7.14 184.42 51.07 62.53 10 56 46 3821.9 3.40 177.74

2218.74 -26.38 39.42 54.85 104.60 20 50 17 1618.7 -24.11 31.35

4178.00 8.11 165.96 50.54 61.13 12 8 19 3578.0 4.20 159.36

1964.57 -29.21 19.17 53.89 108.60 22 7 17 1364.6 -26.39 11.12

4004.94 10.65 151.30 49.01 37.33 |3 0 42 3404.9 6.27 144.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T14378.7 SGR 616.2 SG3 689.3 ST 2980.9 SR 533.9 $9 1050.9

RRT -.0835 RRF -.1217 RTF .9860 CRT -.1971CRS .5365 CST -.9326

SG814391.9 R23 .0393 R13 -.9860 LSA 3142.7 MSA 631.0 9SA 24.0

S6114378.8 SG2 614.1THA 179.79 EL1 2982.8 ELI 523.1ALF 177.91

LAUNCH OATE NOV 23 1964 FLIGHT TIME 3g6.00 ARRIVAL DATE DEC 24 1965

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 207.29 LAP -1.85

RC 323.990 GL 16.29

PLANETOCENTRIC CONIC

C3 14.661 VHL 3.858

LNCH AZHTH LHCH TIME

90.00 19 57 10

90.00 9 40 22

100.00 20 23 45

100.00 10 56 27

110.00 21 43 55

110.00 11 52 47

01FFERENTIAL CORRECTION9

TOE -.7509 TRA 6.3406 TC-14.0210 6AU 2.7900

ROE .3603 RRA .1446 RC3 .2897 FAU .10915

FOE -.9913 FRA 3.6899 FC3-6.3499 BSP 51198

BDE .8329 SRA G.3423 BC314.0240 FSP 2325

DISTANCE 869.981 EARTH TO MARS

LOL 60.74 VL 33.110 GAL -4.74 AZL 68.12 HCA 259.77 SMA 189.38 ECC .23435 INC 1.8793 vl 30.164

LOP 320.50 VP 24.081 GAP -12.44 AZP 90.33 TAL 334.62 TAp 234.39 RCA 145.00 Apo 233.76 V2 26.428

GP -1.61 ZAL 128.55 ZAp 32.30 ET8 176.43 ZA( 52.16 ETE 178,45 ZAC 84.59 ETC 256.86 CLP 32.26

DLA 10.54 RAL 196.73 RAD 6567.6 VEL 11.673 PTH 2.05 VHF 5.448 DPA 2.82 RAP 173.31 ECC 1.2449

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2479.44 -24.99 58.98 56.41 103.77 19 36 29 1879.4 -22.85 50.96

4456.80 8.23 186.41 52.51 62.81 10 54 39 3856.8 4.$2 179.69

2200.16 -26.05 38.14 56.10 105.20 21 0 26 1800.2 -23.71 30.12

4211.31 9.20 167.84 51.99 61.43 12 6 39 3611.3 5.32 161.20

1949.32 -28.88 18.11 55.12 109.14 22 16 24 1349.3 -25.99 10.11

4034.91 11.75 152.93 50.47 57.67 13 0 2 3434.9 7.40 146.54

MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT14492.3 SGR 619.8 SG3 653.7 ST 3099.7 SR 539.2 SS 1051.1

RRT -.1026 RRF -.1418 RTF .9853 CRT -.2457 CRS .5642 CST -.9385

8G814505.5 R23 .0407 R13 -.9853 LSA 3258.3 MSA 621.7 SSA 23.4

S6114492.4 SG2 616.5 THA 179.75 EL1 3102.6 EL2 522.2 ALF 177.48

LAUNCH DATE NOV 23 1964 FLIGHT TIM( 396.00 ARRIVAL DATE DEC 26 1965

NELIOCENTRIC C_IC DISTANCE 874.245 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 33.116 GAL -4.93 AZL 88.13 HCA 261.03 S44A 189.50 ECC .23593 [NC 1.8710 vl 30.164

RP 207.16 LAp -1.95 LOP 321.77 VP 24.102 GAP -12.57 AZP 90.29 TAL 333.71 TAP 234.74 RCA 144.79 AlSO 234.21 v2 26.439

RC 324.833 GL 15.93 GP -1.58 ZAL 129.85 ZAP 31.73 ETS 176.41 zA[ 51.29 ETE 178.45 ZAC 84.76 ETC 256.80 CLP 31.70

PLANETOCENTRIC CONIC

C3 15.400 VHL 3.924 DLA 9.72 RAL 197.76 RAO 6567.6 VEL 11.696 PTH 2.06 VHP 5.540 DpA 2.56 RAp 173.97 ECC 1.2535

LNCN AZMTN INCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

90.00 19 7 55 2460.07 -24.67 57.65 57.70 104.36 19 48 55 1860.1 -22.45 49.68

90.00 9 37 46 4491.55 9.30 188.39 54.00 63.14 10 52 38 3891.5 5.63 181.64

100.00 20 34 3 2182.29 -25.73 36.91 57.38 105.77 21 10 25 1582.3 -23.32 28.94

100.00 10 54 20 4244.56 10.28 169.72 53.48 61.78 12 5 4 3644.6 6.43 163.05

110.00 21 53 11 1934.68 -28.55 17.10 56.37 109.66 22 25 25 1334.7 -25.60 9.16

110.00 11 51 41 4064.94 12.84 154.58 51.97 58.04 12 59 26 3464.9 8.52 148.14

DIFFERENTIAL C.CIqRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.8751 TRA 6.6152 TC-13.6964 BAU 2.8206 96T14601.7 SGR 623.2 SG3 619.3 ST 3221.5 SR 544.5 SS 1049.0

ROE .3704 RRA .1410 RC3 .2915 FAU .10268 RRT -.1213 RRF -.1616 RTF .9846 CRT -.2902 CRS .5897 CST -.9436

FDE-1.0174 FRA 3.6130 FC3-5.7721 BSP 31637 8G814615.0 R23 .0423 R13 -.9846 LSA 3376.3 MSA 612.5 SSA 22.9

BOE .9303 BRA 6.6167 BC313.6995 FSP 2213 SGl14601.9 SG2 618.6 THA 179.70 EL1 3225.5 £L2 520.4 ALF 177.12
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE NOV 23 1864 FLIGHT TIME 4OO.O0

LNCH AZMTH LNCH TIME L-I TIME

90.00 19 18 31 2441.47

90.00 9 35 17 4526.19

100.00 20 44 11 2165.12

100.00 10 52 17 4277.77

110.00 22 2 19 1920.63

110.00 11 50 39 4095.02

DIFFERENTIAL CCRRECTION8

TOE-1.0021 TRA

ROE .3809 RRA

F08-1.0393 FRA

008 1.0720 BRA

ARRIVAL DATE DEC 28 1965

HELIOCENTRIC CONIC B| STANCE 878.503

RL 147.71 LAL -.00 LOt. 60.74 VL 33.123 GAL -5.13 AZL 88.14 HCA 262.29 SMA

RP 207.08 LAP -1,85 LOP 323.03 VP 24.122 GAp -12.71 AZP 90,25 TAL 332.79 TAp

RC 325.671GL 15.57 GP -1.55 ZAL 131.15 ZAP 31.19 ETS 176.38 ZAE 50.44 ETE

PLANETOCENTRIC CONIC

CS 15.956 VHL 3.995 OLA 8.90 RAL 198.77 RAD 6567,6 VEL 11.719 PTH 2.06 VHP 5.634 DpA 2.29 RAp 174.63 ECC 1.2626

INJ LAT INJ LONG INJ RT ASC |NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-24.38 56.38 59.00 104.92 19 59 12 1841.5 -22.06 48.46

10.36 190.39 55.51 63.50 10 50 43 3926.2 6.72 183.60

-25.41 35.73 58.68 106.30 21 20 17 1565.1 -22.93 27.81

11.34 171.61 55.00 62.16 12 3 35 3677.8 7.53 164.90

-28.22 16.13 57.64 110.14 22 34 20 1320.6 -25.22 8.25

13.91 156.24 53.50 58.46 12 58 54 3495.0 9.64 149.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6.8975 TC-13.3662 BAU 2.8520 86714709.7 SGIR 626.7 863 586.0 ST 3345.7 8R 54_.7 SS 1044.8

.1370 RC3 .2923 FAU .09642 RRT -.1396 RRF -.1812 RTF .9837 CRT -.3307 CRS .6133 CST -.9478

3.5332 FC3-3.2315 BSP 32051 86814723.0 R23 .0440 R13 -.9837 LSA 3496.1MSA 603.6 SSA 22.4

6.8988 9C313.3694 FSP 2104 86114709.9 862 620.5 THA 179.66 EL1 3350.8 EL2 518.0 ALF 176.81

LAUiMCH DATE NOV 23 1964

EARTH TO MARS

189.62 ECC .23759 ZNC 1.8627 Vl 30.164

235.08 RCA 144.57 Apo 234.67 V2 26.449

178.45 ZAC 84.95 ETC 256.73 CLP 31.15

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 207.00 LAP -1.84

RC 326.503 GL 15.21

PLANETOCENTRIC CONIC

C3 16.551 VHL 4.068

LNCH AZNTH LNCH TIME

90.00 19 28 56

90.00 9 32 34

100.00 20 54 11

100.00 10 50 20

110.00 22 11 20

110.00 11 49 40

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TDE-1.1307 TRA 7.1887 TC-13.0277 BAU 2.8834 86T14814.4 SGR 630.0 863 553.7

ROE .3919 RRA .1327 RC3 .2923 FAU .09034 RRT -.1574 RRF -.2004 RTF .9827

F08-1.0562 FRA 3.4496 FC3-4.7254 SSP 32472 86814827.8 R23 .0460 R13 -.9827

BOE 1.1967 BRA 7.1899 BC313.0310 FSP 1998 56114814.8 SG2 622.1 THA 179.62

FLIGHT TIME 402.00 ARRIVAL DATE DEC 30 1965

DISTANCE 882.754 EARTH TO MARS

LOL 60.74 VL 33.130 GAL -§.33 AZL 88.15 HCA 263.56 SMA 189.74 [CC .23932 INC 1.8545 V1 30.164

LOP 324.30 VP 24.142 GAp -12.84 AZP 90.21 TAL 331.83 TAp 235.41 RCA 144.33 APO 235.15 V2 26.459

GP -1.52 ZAL 132.43 ZAp 30.66 ETS 176.36 ZAE 49.60 ETE 178.45 ZAC 85.13 ETC 256.67 CLP 30.62

DLA 8.09 RAL 199.78 RAD 6567.7 VEL 11.745 PTH 2.07 VHP 5.730 DpA 2.01 RAp 175.31ECC 1.2724

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2423.63 -24.03 55.17 60.33 105.43 20 9 19 1823.6 -21.68 47.29

4560.73 11.41 192.39 57.06 63.91 10 48 35 3960.7 7.81 183.56

2148.67 -23.09 34.62 59.99 106.81 21 29 59 1548.7 -22.55 26.74

4310.92 12.39 173.52 56.56 62.58 12 2 11 3710.9 8.62 166.76

1907.20 -27.90 15.22 58.93 110.60 22 43 7 1307.2 -24.84 7.38

4125.15 14.98 157.92 55.06 58.91 12 58 25 3525.1 10.75 151.37

ORBIT DETERMINATION ACCURACY

ST 3471.1SR 534.9 SS 1037.6

CRT -.3673 CRS .6349 CST -.9514

LSA 3616.4 MSA 595.1 SSA 21.9

EL1 3477.2 EL2 515.2 ALF 176.56

LAUNCH DATE NOV 23 1964 FLIGHT TIME 404.00 ARRIVAL DATE JAN 1 1966

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 206.93 LAp -1.04

RC 327.330 GL 14.85

PLANETOCENTRIC CONIC

C3 17.187 VHL 4.146

LNCH AZMTM LMCH TIME

g0.00 19 39 11

90.00 9 30 $7

100.00 21 4 1

100.00 10 48 28

110.00 22 20 14

110.00 11 48 44

DISTANCE 886.998 EARTH TO MARS

LOt. 60.74 VL 33.136 GAL -5.§3 AZL 88.15 HCA 264.82 SMA 189.86 ECC .24112 INC 1.8468 vl 30.164

LOP 325.56 VP 24.160 GAp -12.98 AZP 90.17 TAL 330.89 TAp 235.72 RCA 144.08 Apo 235.64 V2 26.467

GF -1.49ZAL 133.71 ZAp 30.14 ETS 176.34 ZAE 48.78 ETE 178.46 ZAC 85.32 [TC 256.61CLP 30.10

OLA 7.28 RAL 200.78 RAD 6567.7 VEL 11.772 pTH 2.08 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2406.34 -23.72 54.02 61.68 105.94 20 19 17

4595.16 12.43 194.40 58.64 64.35 10 47 12

2132.93 -24.77 33.55 61.33 107.29 21 39 34

4344.01 13,42 175.43 58.14 63.04 12 O 52

1894.40 -27.39 14.35 60.24 111.03 22 51 48

4155.30 16.03 159.63 56.66 59.40 12 58 0

5.827 DpA 1.73 RAp 176.01 ECC 1.2829

PO CST TIM INJ 2 LAT INJ 2 LONG

1806.5 -21.30 46.18

3995.2 8.88 187.52

1332.9 -22.17 25.72

3744.0 9.69 168.62

1294.4 -24.48 6.56

3555.3 11.85 153.01

OIFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE-1.2625 TRA 7.4879 TC-12.6859 BAU 2.9157 86T14917.3 SGR 633.2 SG3 522.6 ST 3597.2 SR 560.1 SS 1028.2

ROE .4034 RflA .1281RC3 .2915 FAU .08446 RRT -.1750 RRF -.2193 RTF .9816 CRT -.4008 CRS .6350 CST -.9544

FOE-1.0691 FRA 3.3632 FC3-4.2345 BSP 52854 SG814930.7 R23 .0480 R13 -.9816 LSA 3737.1MSA 586.8 SSA 21.5

BOE 1.3254 BRA 7.4890 BC312.6893 FSP 1894 56114917.7 SG2 623.5 THA 179.57 EL1 3604.3 EL2 512.1 ALF 176.36

.AUNCH DATE NOV 28 1964 FLIGHT TIME 406.00 ARRIVAL DATE JAN 3 1966

HELIOCENTRIC COLIC OI STANCE 891.233 EARTH TO MARS

RL 147.71 LAL -.00 LOL 60.74 VL 33.143 GAL -5.75 AZL 89.16 HCA 266.09 SMA 189.98 ECC .24300 IN C 1.8381 vl 30.164

RP 206.86 LAp -1.63 LOP 326.83 VP 24.178 GAP -13.13 AZP 90.13 TAL 329.93 TAp 236.02 RCA 143.82 Apo 236.15 V2 26.474

RC 326.152 GL 14.49 GP -1.46 ZAL 134.97 ZAp 29.63 ETS 176.31 ZAE 47.97 [TE 178.46 ZAC 83.51ETC 256.53 CLP 29.60

PLAN£TOCENTRIC CONIC

C3 17.867 VHL 4.227 DLA 6.49 RAL 201.77 RAD 6567.7 VEL 11.800 PTH 2.09 VHP 5.927 DpA 1.44 RAp 176.71ECC 1.2941

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME 1:'0 CST TIM INJ 2 LAT [NJ 2 LONG

90.00 19 49 16 2390.21 -23.41 52.92 65.04 106.41 20 29 6 1790.2 -20.94 45.12

90.00 9 26 25 4629.48 13.43 196.42 60.26 64.84 10 45 35 4029.5 9.93 189.49

100.00 21 13 42 2117.89 -24.48 32.54 62.69 107.73 21 49 0 1517.9 -21.81 24.75

100.OO 10 46 40 4377.03 14.43 177.36 59.76 63.53 11 59 37 3777.0 10.76 170.50

110.00 22 29 0 1882.21 -27,29 13,53 61,57 111.43 23 0 23 1262.2 -24.13 5.79

110.00 11 47 51 4185.48 17.07 161.35 58.29 59.92 12 57 37 3585.5 12.94 154.67

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE-1.8961 TRA 7.7952 TC-12.3401SAU 2.9485 $GT15016.7 8GR 636.4 SG3 492.4 ST 3722.6 SR 565.1 SS 1016.3

ROE .4152 RRA .1231RC3 .2898 FAU .07876 RRT -.1921RRF -.2381RTF .9804 CRT -.4310 CRS .6738 CST -.9568

FOE-1.0782 FRA 3.2729 FC3-3.8161BSP 53237 S6015030.2 R23 .0503 R13 -.9804 LSA 3856.7 MSA 579.0 SSA 21.0

BDE 1.4566 ORA 7.7962 BC312.3435 FSP 1793 S6115017.2 SG2 624.5 THA 179.53 ELI 3730.7 EL2 508.8 ALF 176.19
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE ROY 23 1964

HELIOCENTRIC CONIC

RL 147.71 LAL -.O0

RF 808.61 LAP -1.83

RC 326.970 GL 14.16

FLANETOCENTRIC CONIC

C3 14.594 VHL 4.312

LNCN AZNTN LNCH TIRE

90.00 19 S9 IZ

90.00 9 26 18

100.OO 21 23 14

100.00 10 44 ST

110.00 22 37 40

110.00 11 47 1

FLIGHT TIM( 406.00 ARRIVAL DATE JAN S 1966

DISTANCE 695.459 EARTH TO MARS

LOt. 60.74 VL 33.150 GAL -5.96 AZL 88.17 HCA 267.36 SMA 190.11 ECC .24497 INC 1.8300 vl 30.164

LOP 328.10 VP 24.194 GAP -13.27 AZP 90.06 TAL 328.94 TAp 236.30 RCA 143.§4 Apo 236.88

GP -1.44 ZAL 138.22 ZAP _9.14 (76 178.29 ZAE 47.17 (T[ 178.46 ZAC 85.70 [TC 256.49

DLA 5.70 RAL 202.75 RAD 6567.6 VEL 11.831 PTH 2.10 VHP 6.028 DpA 1.14 RAp 177.43

L-1 TIME INJ LAT lflJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2374.82 -23.10 51.66 64.42 106.64 20 38 47 1774.6 -Z0.58

4665.71 14.41 196.46 61.91 65.36 10 44 2 4063.7 10.97

2103.56 -24.16 31.58 64.06 108.15 21 58 18 1503.6 -21.46

4410.00 15.42 179.31 61.41 64.07 11 58 27 3810.0 11.81

1870.66 -27.00 12.76 62.92 111.61 23 8 50 1270.7 -23.80

4215.66 18.09 163.10 59.96 60.49 12 57 17 3615.7 14.03

V2 26.480

CLP 29.11

ECC 1.3060

INJ 2 LONG

44.12

191.47

23.83

172.38

5.06

156.34

DIFFERENTIAL (CRRECTICH8

70E-1.5329 TRA 8.1107 TC-11.9938 BAU 2.9825

ROE .4276 RRA .1177 RC3 .2876 FAU .07323

FDE-l.0834 FRA 3.1797 FC3-3.4097 8SP 53574

BOE 1.5914 BRA 8.1116 BC311.9972 FSP 1693

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT15114.2 $GR 639.5 663 463.2 ST 3847.3 SR 570.1 SS 1002.2

RRT -.2091RRF -.2566 RTF .9790 CRT -.4588 CRS .6914 CST -.9588

S_15127.7 R23 .0§28 RI3 -.9790 LSA 3975.5 MSA 571.5 SSA 20.6

66115114.9 $62 625.3 THA 179.49 EL1 3856.4 EL2 505.4 ALF 176.04

LAUNCH DATE NOV 23 1994 FLIGHT TIN| 410.00 ARRIVAL DATE JAN 7 1968

HELIOCENTRIC CONIC

RL 147.71 LAL -.OO

RP 206.77 LAP -1.82

RC 329.784 GL 13.76

PLAN(TOC[NTR|C CONIC

C$ 19.369 VHL 4.401

LNCH AZMTN LNCH* T|M[

90.00 20 8 59

90.00 9 24 18

100.00 21 32 38

100.00 10 43 18

110.00 22 46 11

110.00 11 46 14

DIFFERENTIAL CGRRECTION$

TOE-1.4716 TRA 8.4353 TC-11.64§6 BAU 3.0165

RDE .4403 RRA .1118 RE3 .2847 FAU .06787

FDE-1.0851 FRA 3.0828 FC3-3.0337 BSP 53697

BIDE 1.7286 BRA 8.4361 9C311.6491 FSP 1596

DISTANCE 699.674 EARTH TO MARS

LOL 60.74 VL 33.157 GAL -6.19 AZL 88.18 HCA 268.63 SMA 190.24 ECC .24701 [NC 1.8218 VI 30.164

LOP 329.37 VP 24.209 GAP -13.42 AZP 90.04 TN. 327.94 TAp 236.57 RCA 143.24 APO 237.23 ¥2 26.486

GP -1.41 ZAL 137.46 ZAP _6.66 ET$ 176.26 ZAE 46.36 ETE 176.46 ZAC 85.89 (TC 256.44 CLP 28.63

DLA" 4.92 RAL 203.72 RAD 6567.8 VEL 11.864 PTH 2.10 VHP 6.131DpA .84 RAp 178.16 (CC 1.3188

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

Z359.77 -22.81 50.89 6§.62 107.25 20 48 18 1759.8 -20.23 43.17

4897.62 15.57 200.50 63.59 65.92 10 42 34 4097.6 11.99 193.46

2089.94 -23.87 30.67 65.45 108.55 22 7 26 1469.9 -21.12 22.96

4442.69 16.39 181.27 63.10 64.65 11 57 21 3842.9 12.84 174.28

1855.74 -26.72 12.03 64.28 112.16 23 17 11 1259.7 -23.48 4.37

4245.85 19.09 164.86 61.64 61.09 12 57 0 3645.8 15.09 158.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$4;T13208.5 Sr, R 642.5 SG3 435.0 ST 3970.4 SR 576.0 SS 985.7

RRT -.2267 RRF -.2752 RTF .9774 CRT -.4839 CRS .7080 CST -.9803

S_15_22.1 R23 .0557 R13 -.9774 LSA 4092.4 MSA 564.5 SSA 20.2

SG115209.2 $G2 625.9 THA 179.45 EL1 3980.3 EL2 501.9 ALF 175.96

LAUNCH DATE NOV 25 1S64

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 206.73 LAP -1.81

RC 330.595 GL 13.42

PLANETOCENTRIC CONIC

C3 20.197 VNL 4.494

LNCH AZMTH LNCN TIME

90.00 20 18 36

SO.DO 9 22 19

100.00 21 41 53

100.00 10 41 43

110.00 22 34 36

1t0.00 11 45 30

FL|GHT T|ME 412.00 ARRIVAL DATE JAN 9 1966

DISTANCE 903.878 EARTH TO MARS

LOt. 60.74 VL 33.164 GAL -8.42 AZL 88.19 HCA 269.69 SMA 190.36 ECC .24916 INC 1.8137 vl $0.164

LOP 330.83 VP 24.223 GAP -13.57 AZP gO.DO TAL 326.93 TAp 238.82 RCA 142.93 APO 237.79 V2 26.490

GP -1.39 ZAL 138.89 ZkP 28.20 ET$ 176.24 ZAE 45.61 ETE 178.45 ZAC 86.09 (TC 256.38 CLP 28.17

OLA 4.15 RAL 204.68 RAO 6567.8 VEL 11.899 PTH 2.11 VHp 6.236 DpA .$2 RAp 178.90 ECC 1.3324

L-I TIM( |NJ LAT INJ LOHG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2345.65 -22.52 49.96 67.24 107.64 20 57 42 1745.7 -19.90 42.27

4751.83 18.30 202.38 65.30 66.52 10 41 11 4131.8 12.99 195.45

2077.01 -23.59 29.82 66.86 108.91 22 16 30 1477.0 -20.79 22.14

4473.70 17.33 183.25 64.82 65.26 11 56 19 3875.7 13.85 176.19

1645.43 -26.46 11.35 65.86 112.48 23 25 23 1249.5 -23.18 3.72

4276.03 20.08 166.65 63.37 61.74 12 56 46 3676.0 16.14 159.74

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

10[-1.8136 TRA 8.7676 TC-11.3023 BAU 3. 0528 SGT13301.9 SGR 645.4 SG3 407.8 ST 4091.8 SR 579.7 SS 967.0

ROE .4536 flflA .lOST RE3 .2813 FAU .06270 RRT -.2422 RRF -.2937 RTF .9756 CRT -.5072 CRS .7237 CST -.9615

FDE-1.0834 FRA 2.9822 FC3-2.6876 BSP 54179 S_13315.3 R23 .0588 R13 -.9756 LSA 4207.4 MSA 557.6 SSA 19.8

BOE 1.86R4 BRA 8.7682 0C311.3058 FSP 1501 S6115302.7 SG2 626.1 THA 179.41 ELI 4102.5 EL2 498.3 ALF 175.86

LAUNCH OAT( NOV 23 1964 FLIGHT TIME 414.00 ARRIVAL DATE JAN 11 1966

HELIOCENTRIC CONIC DISTANCE 906.070 EARTH TO MARS

RL 147.71 LAb -.OO LOL $0.74 VL 33.171GAL -6.65 AZL 68.19 HCA 271.16 SNA 190.49 ECC .25138 INC

RP 206.Y0 LAP -1.81 LOP 331.90 VP 24.237 GAP -13.73 AZP 89.96 TAL 325.90 TAp 237.07 RCA 142.60 APO

RC 331.403 CA. 15.07 GP -1.36 ZAL 139.91 ZAP 27.75 ET$ 176.21 ZAE 44.85 ETE 176.45 ZAC 86.29 ETC

PLANETOCENTRIC CCNIC

C3 21.061VHL 4.561DLA 3.39 RAt. 203.63 RAO 6567.9 VEL 11.936 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ fiT ASC INJ AZMTH |NJ TIM(

90.00 20 28 5 2332.23 -22.24 49.08 68.68 107.99 21 6 57

90.00 9 20 26 4765.72 17.21 204.64 67.04 67.16 10 39 52

100.00 21 51 O 2064.77 -23.32 29.01 68.29 109.23 22 25 25

100.00 10 40 12 4508.44 18.25 183.24 66.57 65.91 11 35 20

110.00 23 2 53 1839.79 -26.20 10.71 67.06 112.76 23 33 33

110.00 11 44 48 4308.18 21.04 168.46 63.14 62.42 12 56 34

DIFFERENTIAL CORRECTIONS MID-COURSE ExI[CUTIOR ACCURACY

T0[-1.9587 TRA 9.1102 TC-10.9373 BAu 3.0891 SGT15391.6 SGR 648.2 SG3 381.4

ROE .4672 RRA .0990 RC3 .2773 FAU .06764 RRT -.2682 RRF -.3118 RTF .g736

FD(-1.0777 FRA 2.8789 FC3-2.3671BSP 54445 SG013403.3 R23 .0621 R13 -.9735

BD( 2.011T 8RA 9.1107 6C310.9608 FSP 1408 S6115392.6 SG2 628.1 THA 179.38

1.8055 V1 30.164

238.37 V2 26.496

236.33 CLP 27.T2

2.12 VHP 6.343 OpA .20 RAp 17g.6§ ECC 1.3469

PO CST T|M INJ 2 LAT INJ 2 LONG

1732.3 -19.57 41.42

4163.7 13.97 197.46

1464.8 -20.48 21.37

39Q8.4 14.86 178.11

1239.8 -22.89 3.12

3706.2 1T,18 161.46

ORB|T DETERMINATION ACCURACY

ST 4210.2 SR 564.3 SS 945.g

CRT -.$281 CRS .7383 CST -.9623

LSA 431g.3 NSA §§1.2 SSA 19.4

EL1 4221.7 EL2 494.8 ALF 17§.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OATE ttOV 23 1964
FLIGHT TIN( 416.00 ARRIVAL DATE JAN 13 1866

HELIOCEHTRIC CONIC DISTANCE 912.248

RL 147.71 LAL -.00 LOL 60.74 VL ]3.176 GAL -6.90 AZL 88.20 HCA E72.43 SNA

RP 206.66 LAp -1.80 LCAB $3].17 VP 24.249 GAP -13.90 AZP 89.92 TAL. 324.86 TAp

RC 3]2.208 GL 12.72 GF -1.34 ZAL 141.11 ZAF 27.31 (TS 176.19 ZA( 44.10 ETE

PLANETOCENTRIC CONIC

C3 22.02] VHL 4.693 DLA 2.65 RAL 206.57 RAD 6567.9 VEL 11.975 PTH 2.13 VHP

LNCH AZMTH LNCH TIME L-! TIME [NJ LAT ZNJ LONG INJ RT A$C IHJ AZNTH

60.00 20 37 24 2319.57 -21.97 48.24 70.13 108.33

90.00 9 18 38 4799.50 18.09 206.73 88.82 67.84

100.00 21 59 59 2053.28 -23.06 28.25 89.73 109.57

100.00 10 36 44 4541.08 19.15 187.26 88.35 66.60

110.00 23 11 3 1630.76 -25.96 10.12 88.48 113.08

110.00 11 44 9 4336.31 21.96 170.30 66.93 63.13

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-2.1033 TRA 9.4614 TC-10.8171BAU 3.1271 SGT15479.6 $GR 650.8 SG3 355.8

ROE .4813 RRA .0920 tiC3 .2730 FAU .05275 RRT -.2742 RRF -.3301RTF .9711

FDE-1.0691FRA 2.7712 FC3-2.0737 BSP 54692 SG815493.2 R23 .0660 R13 -.9711

60( 2.1577 BRA 9.4619 BC310.6206 FSP 1317 S6115480.6 SG2 625.9 THA 179.34

FLIGHT TIM( 418.00

DISTANCE 916.411

LOL 60.74 VL 33.185 GAL -7.14 AZL 88.21HCA 273.70 SNA

LOP 334.44 VP 24.260 GAP -14.06 AZls 89.88 TAL 323.80 TAp

GP -1.32 ZAL 142.29 ZAP 26.88 ETS 176.16 ZA( 43.37 ETE

DLA 1.91RAL 207.51 RAD 8567.9 V(L 12.017 PTH 2.14 VHP

L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZIATH

2307.$8 -21.71 47.48 71.60 108.64

LAUtACH DATE NOV 23 1964

HELIOCENTRIC CONIC

RL 147.71 LAL -.00

RP 206.67 LAp -1.79

RC 333.009 GL 12,37

PLAN(TOCENTRIC CONIC

C3 23.029 VHL 4.799

LNCH AZHTH LNCH TIN(

90.00 20 46 33

90.00 9 16 53 4833.16 18.94

100.00 22 8 49 2042.34 -22.81

100.00 10 37 20 4573.63 20.02

110.00 23 19 6 1822.33 -25.74

110.00 11 43 32 4366.39 22.89

DIFFERENTIAL CORRECTIONS

T0(-2.2519 TRA 9.6218 TC-10.2807 BAU 3.1682

RDE .4959 RRA .0843 RC3 .2682 FAU .04799

FOE-1.0570 FRA 2.6606 FC3-1.8039 8SP 54890

60[ 2.3058 BRA 9.8222 0C310.2642 FSP 1229

EARTH TO MARS

190.62 ECC .25370 INC 1.7974 V1 30.184

237.29 RCA 142.28 APO _38.98 V2 26.495

176.45 ZAC 86.49 ETC 256.26 CLP 27.88

6.453 DPA -.12 RAP 180.42 ECC 1.3625

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

21 16 4 1719.6 -19.26 40.62

10 38 37 4199.3 14.93 199.48

22 34 12 1453.2 -20.18 20.64

11 54 25 3941.1 15.82 180.04

23 41 34 1230.8 -22.82 E.56

12 56 25 3736.3 18.20 163.20

ORBIT DETERMINATION ACCURACY

ST 4326.5 SR 588.7 66 922.8

CRT -.5475 CR8 .7525 CST -.9627

LSA 4429.3 NSA 545.1 SSA 19.0

EL1 4338.6 EL2 491.2 ALF 175.68

ARRIVAL DATE JAN 15 1966

EARTH TO MARS

190.75 ECC .28612 INC 1.7893 V1 30.164

237.51 RCA 141.89 APO 239.60 V2 26.497

178.43 ZAC 86.69 [TC 238.23 CLP 26.65

6.565 OPA -.45 RAP 181.19 ECC 1.3790

INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

21 25 3 1707.6 -18.97 39.86

208.83 70.62 68.55 10 37 26 4233.2 15.86 201.51

27.54 71.19 109.87 22 42 51 1442.3 -19.89 19.96

189.28 70.16 67.32 11 33 34 3973.6 16.77 181.99

9.57 69.91 113.31 23 49 29 1222.3 -22.36 2.04

172.13 88.78 63.89 12 56 19 3766.4 19.19 164.97

MID*COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

SGT18364.$ SGR 653.4 SG3 331.2 ST 4459.2 SR 592.9 SS 897.S

RRT -.2898 RRF -.3482 RTF .9683 CRT -.5652 CRS .7660 CST -.9629

SC_15578.3 R23 .0701 RI3 -.9683 LSA 4535.7 MSA 539.1 SSA 18.7

S6115565.8 SG2 625.3 THA 179.30 EL1 4452.0 EL2 487.7 ALF 175.63

LAUNCH OATE NOV 25 1964

HELIOCENTRIC CONIC

RL 14T.71LAL -.00

RP 206.87 LAp -1.77

RC 333.807 6L 12.03

PLANETOCEHTRIC CONIC

C3 24.101VHL 4.909

LNCH AZNTH LNCH YIME

90.00 20 55 38

90.00 6 15 12

100.00 22 17 32

100.00 10 35 59

110.00 23 27 2

110.O0 11 42 56

FLIGHT TIHE 420.00 ARRIVAL DATE JAN 17 1966

DISTANCE 920.559 EARTH TO MARS

LOL 60.74 VL 33.193 GAL -7.40 AZL 88.22 HCA 274.97 SMA 190.88 ECC .25865 1NC 1.7810 vl ]0.164

LOP 835,71 VP 24.270 GAP -14.24 AZP 89.85 TAL 322.73 TAp 237.70 flCA 141.51 APO 240.25 V2 26.497

6P -1.30 ZAL 143.47 ZAP 26.47 ET8 176.13 ZA( 42.64 ETE 178.44 ZAC 86.90 [TC 236.18 CLP 28.44

DLA 1.19 RAL 208.43 RAD 6568.0 VEL 12.061 PTH 2.18 VHp 6.679 DpA -.79 RAp 181.98 ECC 1.3966

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ Z LAT INJ E LONG

2296.29 -21.48 46.72 73.08 108.93 2t 33 54 1696.3 -18.68 39.15

4666.69 19.76 210.95 72.46 69.30 10 36 19 4266.7 16.77 203.55

2032.13 -22.57 26.88 72.66 110.14 22 Sl 24 1432.1 -19.62 19.32

4608.09 20.86 191.33 72.01 68.09 11 52 45 4006.1 17.70 183.96

1614.55 -25.53 9.06 71.36 113.54 23 57 17 1214.6 -22.12 1.56

4396.43 23.78 174.03 70.63 64.69 12 56 14 3796.4 20.17 166.75

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE-2.4032 TRAtO.1921 TC3-9.9498 BAU 3.2070 86T15848.0 SGR 655.9 SG3 307.3

RDE .5109 RRA .0765 RC3 .2632 FAU .04336 RRT -.3053 RRF -.3663 RTF .9651

FOE-1.0419 FRA 2.5459 FC3-1.5575 BSP 55056 SG815661.7 R23 .0746 RI3 -.9651

80E 2.4569 BflA10.1924 6C3 9.9532 FSP 1142 SG115649.3 SG2 624.6 THA 179.27

LAUNCH DATE NOV 23 1964 FLIGHT TIME 422.00 ARRIVAL DATE JAN 19 1966

HELIOCENTRIC C(_41C OISTANCE 924.689 EARTH TO MARS

RL 147.71LAL -.00 LOL 60.74 VL 33.200 GAL -7.$6 AZL 88.23 HCA 276.24 SNA 191.01ECC .26129 INC 1.7728 V1 30.164

RP 206.66 LAp -1.76 LOP 336.98 VP 24.279 GAP -14.41 AZP 89.81 TAL 321.65 TAp 237.89 RCA 141.10 APO 240.92 V2 26.496

RC 334.601GL 11.69 GP -1.28 ZAL 144.62 ZAP 26.06 ET9 176.11ZA( 41.93 ETE 178.44 ZAC 87.11 (TC 256.14 CLP 26.0]

PLAN(TOCENTRIC CONIC

C3 25.244 VHL 5.024 DLA .46 RAL 209.34 RAD 6568.0 VEL 12.109 PTH 2.17 VHP 6.795 DpA -1.14 RAP 182.77

LNCH AZNTH LNCH TIN( L-i TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

90.00 21 4 32 2285.67 -21.23 46.03 74.58 109.19 21 42 38 1685.7 -18.42

90.00 9 13 35 4900.10 20.55 213.08 74.33 70.08 10 35 15 4500.1 17.65

100.00 22 26 6 2022.57 -22.34 26.26 74.15 110.39 22 39 49 1422.6 -19.37

100.00 10 34 42 4638.43 21.66 193.39 73.88 68.88 11 52 0 4038.4 18.60

110.00 23 34 51 1807.36 -25.33 8.59 72.83 113.76 24 4 59 1207.4 -21.90

110.00 11 42 26 4426.40 24.64 175.94 72.52 65.52 12 56 13 3826.4 21.12

DIFFERENTIAL CCRRECT[(_AS MID-COURSE EX(CUT|ON ACCURACY

TOE-2.5558 TRAIO.5726 TC3-9.6827 BAU 3.2487 SGT15727.9 $GAq 858.3 SG3 284.2

RD( .5283 RRA .0681RC3 .2578 FAU .03884 RRT -.3208 RRF *.3843 RTF .9612

FDE-1. 0234 FRA 2.4280 FC3-1.3319 BSP 33230 S6815741.7 R23 .0800 R1] -.g612

BD( 2.6095 BRA10.5729 BC3 9.6262 FSP 1058 S6115729,4 SG2 623.5 THA 17g.23

ORBIT D[T(RNINATION ACCURACY

ST 4548.g SR 596.9 SS 870.5

CRT -.5916 CRS .7290 CST -.9627

LSA 4639.2 NSA 533.S SSA 18.3

EL1 4562.3 EL2 484.2 ALF 175.59

ECC 1,4164

INJ 2 LONG

38.49

205.61

18.73

188.g4

1.12

1G8.55

ORBIT D(TERHINATION ACCURACY

ST 4654.3 SR 600.7 SS 841.3

CRT -.5964 CRS .7916 CST -.g622

LSA 4730.4 NSA 528.1 SSA 18.0

EL1 4668.2 EL2 480.7 ALF 175.56
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !, 1964)

LAUNCH DATE NOV 24 1964 FLIGHT TIME 148.00 ARRIVAL DATE APR 21 1965

HELIOCENTRIC CONIC DISTANCE 404.819 EARTH TO MARS

ML 147.68 LAL -.00 LOL 61.75 VL 35.845 GAL -4.94 AZL 88.46 HCA 125.85 SMA 258.94 ECC .43668 INC 1.5181 vl 30.170

RP 245.33 LAP 1.25 LOP 187.59 VP 23.862 GAP 25.73 AZP 90.89 TAL 543.68 TAp 109.50 RCA 145.87 Apo 372.02 V2 22.354

RC 122.260 GL 8.70 GP .91 ZAL 116.23 ZAp 175.82 ETS 166,13 ZAE 155.22 ET[ 358.95 ZAC 89.35 ETC 256.13 CLP 175.92

PLAMETOCENTR1C CONIC

C3 39.12S VHL 8.255 DLA 8.65 RAL 181.94 RAD 6568.5 VEL 12.669 PTH 2.30 VHp 11.594 DPA .65 RAP 184.12 ECC 1.6439

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 18 9 25 2652.25 -27.23 71.13 58.30 98.09 18 53 38 2052.3 -25.83 62.74

90.00 8 22 12 4753.35 16.88 203.88 52.62 66.92 9 41 25 4153.3 13.61 196.73

100.00 19 34 58 2376.35 -28.59 50.60 58.06 99.12 20 14 35 1776.3 -27.04 42.15

100.00 9 39 20 4504.49 18.14 185.00 52.04 65.83 10 54 24 3904.5 14.73 177.88

110.00 20 52 48 2132.80 -32.25 31.32 57.27 102.00 21 28 20 1532.8 -30.26 22.67

110.00 10 38 0 4320.79 21.50 169.35 50.32 62.76 11 50 1 3720.8 17.67 162.30

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8424 TRA-2.10Z9 TC3 .6178 BAU .3240 8GT 2233.6 SGR 557.4 SG3 165.7 ST 968.3 SR 513.9 SS 434.2

ROE -.5564 RRA -.2359 RC3 -.0450 FAU .05609 RRT -.0088 RRF -.0071RTF -.8265 CRT -.7134 CRS -.5467 CST .9741

FOE -.3066 FRA 1.1761 FC3-1.2411 BSP 7281 8GB 2302.1 R23 .0149 R13 .8265 LSA 1122.0 MSA 361.3 SSA 29.9

8DE 1.0096 8RA 2.1161BC3 .6195 FSP 439 9G1 2233.6 8G2 557.4 THA 179.87 EL1 1044.1 EL2 333.9 ALF 156.75

LAUNCH DATE NOV 24 1964 FLIGHT Title 150.00 ARRIVAL DATE ApR 23 1965

HELIOCENTRIC C_IC DISTANCE 406.299

RL 147.68 LAL -.00 LOL 61.75 VL 35.711 GAL -4.75 A ZI. 88.49 HCA

RP 243.12 LAp 1.21 LOP 188.49 VP 23.680 GAP 25.12 AZP 90.90 TAL

RC 124.218 GL 8.85 GP .94 ZAL 115.63 ZAp 175.34 ETS 167.04 ZAE

PLANETOCENTRIC CONIC

C3 37.051VHL 6.087 DLA 9.03 RAL 181.45 RAO 6568.4 VEL 12.587 pTH 2.28 VHp 11.324 DpA .50

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

90.00 18 4 28 2650.78 -27.22 71.02 56.94 98.14 18 48 39 2050.8

90.00 8 23 15 4727.28 16.18 202.29 51.18 66.44 9 42 3 4127.3

100.00 19 30 13 2374.22 -28.57 50.45 56.71 99.19 20 9 47 1774.2

100.00 9 40 12 4479.08 17.43 183.45 50.60 65,32 10 54 51 3879.1

110.00 20 48 30 2129.23 -32.20 31.06 55.91 102.15 21 23 59 1529.3

110.00 10 38 24 4296.81 20.74 167.90 48.87 62.20 11 50 1 3696.8

DIFFERENTIAL CC_RECTION9 MID-COURSE ExECuTION ACCURACY

8GT 2279.4 SGR 552.4 863 174.3

RRT -.0059 RRF -.0087 RTF -.8316

SGB 2345.4 R23 .0139 R13 .8316

SG1 2279.4 SG2 552.4 THA 179.91

TDE .8217 TRA-2.0775 TC3 .6758 9AU .3355

RDE -.5365 RRA -.2275 RC3 -.0461 FAU .05769

FDE -.3047 FRA 1.1932 FC3-1.3480 BSP 7510

BDE .9913 BRA 2.0899 BC3 .6773 FSP 464

126.73 SMA 254.19 ECC .42572

344.04 TAp 110.77 RCA 145.98

154.85 ETE 359.20 ZAC 89.47

EARTH TO MARS

INC 1.5084 V1 30.170

APO 362.41 V2 22.374

ETC 256.10 CLP 175.44

RAp 184.52 ECC 1.6098

]NJ 2 LAT ]NJ 2 LONG

-25.81 62.64

12.86 195.19

-27.00 42.00

13.96 176.38

-30.19 22.42

16.86 160.92

ORBIT DETERMINATION ACCURACY

ST 975.6 SR 509.1SS 438.7

CRT -.7085 CRS -.5375 CST .9731

LSA 1127.5 MSA 362.1SSA 30.4

EL1 1048.4 EL2 334.3 ALF 157.27

LAUNCH OATS NOV 24 I964 FLIGHT TIME 152.00 ARRIVAL DATE ApR 25 1965

HELIOCENTRIC CC_IIC DISTANCE 407.959

RL 147.68 LAL -.O0 LOL 61.75 VL 35.583 GAL -4.56 AZL 88.50 HCA

RP 244.91 LAP 1.19 LOP 189.59 VP 23.507 GAp 24.51 A ZP 90.92 TAL 344.41 TAp 112.04 RCA 146.08

RC 12G.220 GL 9.01GP .97 ZAL 115.00 ZAP 174.86 [TS 167.78 ZAE 154.53 ETE 359.43 ZAC 89.59

PLANETOCENTRIC CON|C

C3 35.113 VHL 5.926 OLA 9.42 RAL 180.94 MAD 6568.4 VEL 12.509 pTH 2.26 VHp 11.061DpA .36

LMCH AZMTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIM

90.00 17 59 20 2649.83 -27.21 70.95 55.58 98.17 18 43 29 2049.8

90.00 8 24 19 4701.09 15.46 200.70 49.75 65.98 9 42 40 4101.1

100.00 19 25 17 2372.59 -28.55 50.33 55.35 99.25 20 4 50 1772.6

100.00 9 41 2 4453.56 16.70 181.91 49.16 64.84 10 55 16 3853.6

110.00 20 44 3 2126.14 -32.15 30.82 54.55 102.28 21 19 29 1526.1

110.00 10 38 46 4272.78 19.97 166.46 47.42 61.66 11 49 59 3672.8

EARTH TO MARS

127.63 SMA 249.82 ECC .41526 INC 1.4985 vl 30.170

APO 353.57 V2 22.396

ETC 256.08 CLP 174.96

RAP 184.92 ECC 1.5779

INJ 2 LAT [NJ 2 LONG

-25.80 62.57

12.09 193.65

-26.98 41.88

13.17 174.90

-30.13 22.20

16.03 159.55

DIFFERENTIAL CORRECTIONS

TOE .8014 TRA-2.05O9 TC3 .7390 8AU .3476

ROE -.5171 RRA -.219§ RC3 -.0471 FAU .05935

FOE -.3009 FRA 1.2105 FC3-1.4632 8SP 7711

80E .9537 8RA 2.0626 BC3 .7405 FSP 492

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2325.5 8GR 547.2 SG3 183.3 ST 982.2 SR 504.2 SS 442.1

RRT -.0031RRF -.0112 RTF -.8371 CRT -.7039 CRS -.5256 CST .9715

8GB 2389.0 R23 .0139 Rt3 .8371 LSA 1132.1MSA 363.1SSA 30.9

861 2325.5 SG2 547.2 THA 179.96 ELI 1052.2 ELI 334.3 ALF 157.77

LAUNCH DATE NOV 24 1964 FLIGHT TIME 154.00 ARRIVAL DATE ApR 27 1965

HELIOCENTRIC CONIC DISTANCE 409.784 EARTH TO MARS

RL 147.68 LAL -.00 LOL 61.75 VL 35.460 GAL -4.37 AZL 88.31 HCA 128.54 SMA 245.79 ECC .40525 INC 1.4883 vl 30.170

RP 244.68 LAP 1.16 LOP 190.30 VP 23.342 GAP 23.91 AZP 90.93 TAL 344.79 TAp 113.32 RCA 146.19 APO 345.40 V2 22.418

RC 128.267 GL g.lG GP 1.01 ZAL 114.35 ZAP 174.38 ETS 168.39 ZAE 154.25 ETE 359.67 ZAC 89.72 ETC 256.07 CLP 174.47

PLANETOCENTRIC CONIC

C3 33.303 VHL 5.7710LA 9.81RAL 180.41RAO 6568.3 VEL 12.437 pTH

LNCH AZ14TH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME

90.00 17 54 1 2649.40 -27.20 70.92 54.22 98.18 18 38 11

90.00 8 25 22 4674.80 14.73 199.12 48.32 65.54 9 43 17

100.00 19 20 12 2371.45 -28.54 50.25 53.99 99.29 19 59 43

100.00 9 41 52 4427.98 15.95 180.38 47.73 64.38 10 55 40

110.00 20 39 26 2123.48 -32.11 30.63 33.19 102.39 21 14 50

110.00 10 39 7 4248.71 19.19 165.03 45.98 61.15 11 49 56

DIFFERENTIAL CC]RRECTION$ MID-COURSE EXECUTION ACCURACy

TOE .7811TRA-2.0230 TC3 .8066 BAU .3598 8GT 2371.3 $GR 541.7 863 192.7

RDE -.4984 RRA -.2117 RC3 -.0479 FAU .06107 RRT -.0003 RRF -.0139 RTF -.8425

FOE -.2968 FRA 1.2275 FC3-1.3876 8SP 7901 SGB 2432.4 R23 .0141 R13 .8425

806 .9266 8RA 2.0341BC3 .8080 FSP 520 SG1 2371.3 SG2 541.7 THA 180.00

2.25 VHp 10.804 DPA .21 RAP 185.31ECC 1.5481

PO CST TIM INJ 2 LAT INJ 2 LONG

2049.4 -25.79 62.54

4074.8 11.30 192.12

1771.5 -26.96 41.80

3628.0 12.37 173.42

1523.5 -30.08 22.01

3648.7 15.19 158.19

ORBIT DETERMINATION ACCURACy

ST 988.0 SR 499.0 SS 445.3

CRT -.6991CRS -.5133 CST .9696

LSA 1135.8 MSA 363.9 SSA 31.4

EL1 1055.2 EL2 334.0 ALF 158.26
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 244.46 LAP 1.14

RC 130.354 GL 9.31

PLANETOCENTRIC CONIC

C3 31.612 VNL 5.622

LNCH AZMTH LNCH TIME

90.00 17 48 33

90.00 8 28 24

100.00 19 14 57

100.00 9 42 41

110.00 20 34 42

110.00 10 39 26

FLIGHT TIME 156.00

DISTANCE 411.755

LOt. 61.75 VL 3§.343 GAL -4.19 AZL 88.52 HCA 129.44 SMA

LOP 191.20 VP 23.185 GAP 23.30 AZP 90.94 TAL 345.17 TAp

GP 1.04 ZAL 113.67 ZAP 173.88 ETS 168.89 ZAE 154.03 ETE

OLA 10.22 RAL 179.85 RAO 8568.3 VEL 12.369 PTH 2.23 VHP

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME

2649.50 -27.20 70.93 52.85 98.18 18 32 42

4649,46 13.98 197.53 46,90 65.12 9 43 53

2370.82 -28.53 50.20 52.62 99.32 19 34 28

4402.37 15.19 178.86 46.31 63.94 10 58 3

2121.28 -32.08 30.46 51.83 102.49 21 10 3

4224.67 18.39 163.62 44.55 80.87 11 49 50

DIFFERENTIAL CCRRECTIOI4S MID-COURSE EXECUTION ACCURACY

TOE .7604 TRA-1.9940 TC3 .8791BAu .3721 SGT 2416.8 SGR 536.0 SG3 202.6

ROE -.4803 RRA -.2043 RC3 -.0485 FAU .06286 RRT .0027 RRF -.0174 RTF -.8479

FOE -.2912 FRA 1.2445 FC3-1.7218 BSP 8081 SGB 2475.5 R23 -.0149 R13 -.8479

BOE .8994 BRA 2.0044 BC3 .8804 FSP 552 SGI 2416.8 862 536.0 THA .04

LAUNCH OATE NOV 24 1964 FLIGHT TiME 158.00

HELIOCENTRIC CCNIC D| STANCE 413.862

RL 147.68 LAL -.00 LOt. 61.75 VL 35.230 GAL -4.01 AZL 88.53 HCA 130.35 SMA 238.62 ECC .38655

RP 244.23 LAp 1.12 LOP 192.11 VP 23.035 GAP 22.70 AZP 90.95 TAL 343.37 TAp 113.92 RCA 146.38

RC 132.477 GL 9.43 GP 1.08 ZAL 112.98 ZAp 173.38 ETS 169.32 ZAE 153.85 ETE .12 ZAC 89.97

PLANETOCENTRIC CONIC

C3 30.032 VHL 5.480 OLA 10.63 RAL 179.27 RAD 6568.2 VEL 12.305 PTH 2.22 VMP 10.311DpA -.06

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME 'PO CST TIM

90.00 17 42 54 2630.12 -27.21 70.98 51.48 98.16 18 27 4 2050.1

90.00 8 27 26 4622.09 13.22 195.99 45.49 64.73 9 44 28 4022.1

100.00 19 9 32 2370.69 -28.53 50.19 51.25 99.32 19 49 3 1770.7

100.00 9 43 29 4376.73 14.42 177.35 44.89 63.53 10 56 23 3776.8

110.00 20 29 48 2119.53 -32.06 30.33 50.47 102.56 21 5 8 1519.5

110.00 10 39 42 4200.67 17.59 162.23 43.13 60.20 11 49 43 3600.7

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACy

TOE .7400 TRA-1.9641TC3 .9559 BAU .3843 SGT 2462.0 9GR 530.1SG3 212.9

ROE -.4628 RRA -.1971RC3 -.0488 FAU .06475 RRT .0059 RRF -.0212 RTF -.8531

FOE -.2849 FRA 1.2609 FC3-1.8685 BSP 8249 SGIB 2518.4 R23 -.0159 RI3 -.8531

BD£ .8728 BRA 1.9740 BC3 .9572 FSP 585 SG1 2482.0 SG2 530.1 THA .08

ARRIVAL DATE APR 29 1965

EARTH TO MARS

242.07 ECC .39369 INC 1.4779 Vl 30.170

114.62 RCA 146.28 APO 337.83 V2 22.440

339.90 ZAC 89.84 ETC 256.03 CLP 173.97

10.554 DpA .07 RAp 185.70 ECC 1.3203

PO CST TIM ]NJ 2 LAT INJ 2 LONG

2049.5 -25.79 62.55

4048.5 10.31 190.39

1770.8 -26.95 41.76

3802.4 1|.§7 171.94

1521.3 -30.03 21.85

3624.7 14.35 156.84

ORBIT DETERMINATION ACCURACY

ST 992.5 SR 493.6 SS 447.6

CRT -.6941CRS -.4987 CST .9672

LSA 1137.9 MSA 364.8 SSA 31.8

ELI 1057.0 EL2 333.6 ALF 158.74

ARRIVAL DATE MAY 1 1965

EARTH TO MARS

INC 1.4672 Vl 30.170

Apo 330.83 V2 22.463

ETC 256.03 CLP 173.47

RAp 186.08 ECC 1.4945

INJ 2 LAT INJ 2 LONG

-25.80 62.59

9.70 189.07

-26.95 41.75

10.75 170.48

-30.00 21.73

13.49 155.51

ORBIT DETERMINATION ACCURACY

ST 996.2 SR 488.0 SS 449.3

CRT -.6892 CRS -.4832 CST .9644

LSA 1139.2 MSA 365.6 SSA 32.3

EL1 1058.2 EL2 332.9 ALF 159.20

LAUNCH DATE NOV 24 1984 FLIGHT T%ME 160.00

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 243.99 LAp 1.09

RC 134.631GL 9.59

PLANETOCENTRIC CONIC

C3 26.557 VHL 5.344

LNCH AZMTH LNCH TIME

90.00 17 37 6

90.00 8 28 27

100.00 19 3 38

100.00 9 44 15

110.00 20 24 46

110.00 10 39 57

DISTANCE 416.089

61.75 VL 33.123 GAL -3.83 AZL 88.54 HCA 131.26 SMA

ARRIVAL DATE MAY 3 1965

EARTH TO MARS

235.41ECC .37781 INC 1.4561 vl 30.170

117.23 RCA 146.47 Apo 324.35 V2 22.486

.35 ZAC 90.09 ETC 256.01CLP 172.96

LOL

LOP 193.02 Vp 22.894 GAp 22.10 AZP 90.96 TAL 345.97 TAp

GP 1.12 ZAL 112.26 ZAp 172.87 ETS 169.67 ZAE 153.73 ETE

OLA 11.04 RAL 176.87 RAD 6568.1 VEL 12.245 PTH 2.20 VHp 10.073 DpA -.20

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

2651.27 -27.22 71.06 50.12 98.12 18 21 17 2051.3

4595.73 12.45 194.43 44.08 64.36 9 45 2 3993.7

2371.06 -28.53 50.22 49.89 99.31 19 43 30 1771.1

4351.17 13.64 175.85 43.48 63.14 10 56 46 3751.2

2118.24 °32.04 30.24 49.10 102.61 21 0 4 1518.2

4176.76 16.77 160.85 41.71 59.77 11 49 33 3576.8

RAp 186.46 ECC 1.4700

INJ 2 LAT INJ 2 LONG

-25.82 62.67

8.89 187.56

-26.95 41.78

9.93 169.03

-29.97 21.63

12.63 154.19

DIFFERENTIAL CORRECTIONS

TOE .7191 TRA-1.9342 TC3 1.0371 BAU .3984

ROE -.4439 RRA -.1902 RE3 -.0489 FAU .06674

FOE -.2779 FRA 1.2769 FC3-2.0232 BSP 8423

8DE .8461 BRA 1.9436 BC3 1.0383 FSP 620

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CCIqIC

RL 147.68 LAL -.00

RP 243.75 LAp 1.07

RC 136.$14 GL 9.73

PLANETOCENTRIC CON|C

C3 27.179 VML 3.213

LNCN AZ14TH LNCH TIME

90.00 17 31 8

90.00 8 29 26

100.00 18 38 16

100.00 9 49 0

110.00 20 19 36

110.00 10 40 8

MID-COURSE EXECUTIOR ACCURACY

SGT 2507.5 9GR 523.9 SG3 223.8

RRT .0096 RRF -.0254 RTF -.8581

9GB 2561.7 R23 -.0168 R13 -.8581

SG1 2507.5 SG2 523.9 THA .12

FLIGHT TIME 162.00

DISTANCE 418.429

LOt. 61.75 VL 35.020 GAL -3.66 AZL 88.56 HCA 132.17 SMA

LOP 193.93 Vp 22.759 GAP 21.51 AZP 90.97 TAL 346.38 TAp

GP 1.16 ZAL 111.53 ZAp 172.36 ET8 169.97 ZAE 153.64 ETE

DLA 11.46 RAL 178.05 RAO 6568.1 VEL 12.188 PTH 2.19 VHp 9.841 DpA -.32

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2652.93 -27.24 71.18 48.75 98.06 18 15 21 2052.9

4569.41 11.67 192.90 42.68 64.01 9 45 36 3969.4

2371.92 -28.54 50.28 48.52 99.28 19 37 48 1771.9

4323.65 12.85 174.37 42.07 62.78 10 57 5 3725.7

2117.39 -32.02 30.17 47.74 102.65 20 54 54 1517.4

4152.95 15.95 159.49 40.30 59.36 11 49 21 3552.9

DIFFERENTIAL

TOE .6976

ROE -.4293

FOE -.2698

BOE .8192

ORBIT DETERMINATION ACCURACY

ST 998.7 SR 482.1 SS 450.6

CRT -.6835 CRS -.4664 CST .9614

LSA 1139.1MSA 366.4 SSA 32.8

EL1 1058.0 EL2 332.2 ALF 159.64

ARRIVAL DATE MAY 5 1965

EARTH TO MARS

232.43 ECC .36946 INC 1.4447 vl 30.170

118.55 RCA 146.56 Apo 318.31 V2 22.510

.58 ZAC 90.22 ETC 256.00 CLP 172.45

RAp 186.84 ECC 1.4473

INJ 2 LAT INJ 2 LONG

-25.84 62.79

8.08 186.05

-26.97 41.84

9.10 167.59

-29.95 21.57

11.77 152.89

ORBIT DETERMINATION ACCURACY

ST 999.6 SR 476.1 SS 451.2

CRT -.6774 CRS -.4481CST .9580

LSA 1137.2 MSA 367.4 SSA 33.3

ELI 1056.4 EL2 331.3 ALF 160.08

CORRECTIONS

TRA-1.9038 TC3 1.1226 BAu .4083

RRA -.1836 RC3 -.0466 FAU .06881

FRA 1.2923 FC3-2.1919 BSP 8591

BRA 1.9126 BC3 1.1236 FSP 656

MID-COURSE EXECUT|ON ACCURACY

SGT 2552.5 SGR 517.5 SG3 235.2

RRT .0140 RRF -.0303 RTF -.8629

SG8 2604.4 R23 -.0177 R13 -.8629

SG1 2552.5 SG2 517.4 THA .17

1363



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 10 1964)

LAUNCH DATE MOV 24 1964

HELIOCENTRIC C(_lIC

RL 147.68 LAL -.OO

RP 245.50 LAP 1.05

RC 139.022 GL 9,86

PLANETOCENTRIC CONIC

C3 Z5.991 VHL 5.088

LNCH AZMTH LNCH lINE

90.00 17 25 1

90.00 8 30 25

100.00 18 52 25

100.00 9 45 42

110.00 20 14 IS

tlO.OO 10 40 18

FLIGHT TIM( 164.00 ARRIVAL DATE MAY 7 1965

61.75 VL 34.921 GAL

DISTANCE 420.869 EARTH TO MARS

-3.49 AZL 88.57 HCA 135.09 SNA 229.66 ECC .36148 INC 1.4529 vl 50.170

V2 22.535

CLP 171.92

LOL

LOP 194.85 VP 22.651 GAP 20.92 AZP 90.98 TAL 546.80 TAp 119.88 RCA 148.84 APO 512.87

6P 1.20 ZAL 110.77 ZAP 171.83 ETS 170.25 ZAE 155.61 ETE .82 ZAC 90.35 ETC 255.98

DLA 11.86 RAL 177.40 RAD 6568.0 VEL 12.135 PTH 2.18 VHP 9.615 OpA -.45 RAP 187.21 ECC 1.4261

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2855.10 -27.26 71.33 47.38 97.99 18 9 16 2055.1 -25.87 82.94

4543.17 10.88 191.37 41.29 65.69 9 46 6 3943.2 7.28 184.56

2573.27 -28.56 50.38 47.16 99.23 19 51 58 1773.3 -26.99 41.93

4300.24 1='.05 172.90 40.68 62,44 ID 57 23 3700.2 8.27 166.16

2116.98 -52.02 30.14 46.38 102.86 20 49 36 1517.0 -29.94 21.55

4129.29 15.13 158.16 38.91 58.97 11 49 T 3529.3 10.90 151.60

DIFFERENTIAL CORRECTIONS

TOE .8765 TRA-1.8719 TC5 1.2137 8AU .4204

ROE -.4137 RRA -.1773 RC5 -.0479 FAU .07101

FOE -.2609 FRA 1.3070 FC3-2.3745 8SP 8756

80[ .7929 BRA 1.8803 8C5 1.2146 FSP 694

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 14?.68 LAL -.00

RP 243.25 LAP 1,02

RC 141.251 GL 9.99

PLAN[TOCENTRIC CONIC

C3 24.689 VHL 4.989

LNCH AZI4TH LNCH Till[

90.00 17 18 46

90.00 8 31 21

100.00 18 46 25

1OO.00 9 46 25

110.D0 20 8 54

110.OO 10 40 24

DIFFERENTIAL CORRECTIONS

TD( .6541 TRA-1.8410 TC3 1.3071BAU .4517

ROE -.3984 RRA -.1715 RC5 -.0468 FAU .07328

FOE -.2506 FRA 1.5217 FC3-2.5696 BSP 8932

80E .7659 8RA 1.0489 BC5 1.3075 FSP 735

NID-COURSE EXECUTION ACCURACy

SET 2597.2 SGR 510.9 SG3 247.2

RRT .0184 RflF -.0357 RTF -.8676

$GIS 2647.0 R23 -.D191 R13 -.8677

84;1 2597.3 $4;2 510.8 THA .22

ORBIT DETERMINATION ACCURACY

ST 999.6 SR 469.9 SS 451.3

CRT -.6714 CRS -.4284 CST .9540

LSA 1134.4 NSA 368.3 SSA 33.8

ELI 1054.0 (L2 330.2 ALF 160.49

FLIGHT TIME 166.00 ARRIVAL DATE NAY 9 1965

DISTANCE 423.403 EARTH TO NARS

LOL 61.75 VL 34.827 GAL -3.33 AZL 88.58 HCA 134.00 SMA 227.07 ECC .35384 INC 1.4206 vl 20.170

LOP 195.76 VP 22.510 GAP 20.33 AZP 90.99 TAL 347.22 TAp 121.22 RCA 146.72 APO 307.41 V2 22.560

GP 1.25 ZAL 110.00 ZAP 171.30 ETS 170.45 Z/U[ 153.61 ET( 1.05 ZAC 90.47 (TC 255.97 CLP 171.39

DLA 12.51 RAt. 176.74 RAD 6568.0 VEL 12.088 PTH

b-I TIME INJ LAT INJ LONG INJ RT ASC INJ

2657.76 -27.28

4517.D5 ID.09

2375.08 -28.58

4274.97 11.25

2117.00 -32.02

4105.81 14.30

2.16 VHP 9.394 DPA -.57 RAp 187.58 (CC 1.4063

AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.52 46.02 97.89 18 3 4 2057.S -25.91 63.12

189.86 39.91 63.40 9 46 38 3917.1 6.43 183.08

50.51 45.80 99.16 19 26 D 1775.1 -27.02 42.06

171.45 39.30 62.12 10'57 38 3675.0 7.45 164.74

30.15 45.03 102.66 20 44 11 1517.0 -29.95 21.55

156.84 37.52 58.61 11 48 50 3505.8 10.04 150.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2641,5 8GR 504.1 SG3 259.7 ST 997.7 3R 463.4 SS 450.7

RRT .0242 RflF -.0421RTF -.8720 CRT -.6842 CflS -.4060 CST .9494

SG8 2989.1 R23 -.0202 R13 -.8720 LSA 1129.4 NSA 369.6 SSA 34.3

$4;1 2641.5 3G2 503.9 THA .27 EL1 1049.6 EL2 329.3 ALF 180.90

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.69 LAL *.00

RP 243.00 LAP 1.00

RC 148.499 6L 10.11

PLANETOCENTRIC CONIC

C3 23.565 VHL 4,854

LNCH AZMTH LNCH TIME

90.00 17 12 22

90.00 8 32 16

100.00 18 40 17

100.00 9 47 2

110.00 20 3 21

110.00 10 40 27

FLIGHT TIME 188.00 ARRIVAL DATE MAY 11 19S5

OISTANCE 426.024 EARTH TO MARS

LOL 61.75 Vb 34.738 GAL -3.17 AZL 88.55 HCA 134.92 SMA 224.65 ECC .34854 1NC 1.4083 vl 30.170

LOP 196.68 VP 22.395 GAP 19.75 AZP 90.99 TAL 347.65 TAP 122.57 RCA 146.80 APO 302.50 V2 22.585

GP 1.29 ZAL 109.21 ZAP 170.76 ETS 170.65 ZAE 153.66 ETE 1.30 ZAC 90.60 ETC 255.96 CLP 170.85

DLA 12.74 RAL 178.05 RAD 8588.0 VEL 12.059 pTH 2.15 VHP 9.178 DPA -.68 RAp 187.94 ECC 1.5878

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2860.92 -27.31 71.75 44.65 97.78 17 56 43 2060.9 -25.95 63.35

4491.05 9.29 188.38 36.53 63.15 9 47 7 3891.0 5.61 181.62

2377.37 -28.60 50.88 44.43 99.08 19 19 55 1777.4 -27.05 42.22

4249.82 10.45 170.02 37.92 61.83 10 57 52 3649.8 6.60 163.34

2117.44 -32.D3 30.18 43.67 102.65 20 38 39 1517.4 -29.95 21.58

4082.52 13.47 155.55 36.14 58.28 11 48 30 3482.5 9.18 149.08

DIFFERENT IAL CORRECTIONS NID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

70E .6418 TRA-1.7986 TC3 1.4242 8AU .4489 367'2987.7 8GR 497.4 SG3 272.8 ST 1001.0 SR 457.1 SS 449.0

ROE -.3889 RRA -.1656 RC3 -.0455 FAU .07559 RRT .0239 RflF -.0501 RTF -.8796 CRT -.6645 CRS -.3787 CST .9391

FOE -.2867 FRA 1.3580 FC5-2.7769 8SP 8850 SC_ 2733.3 R23 -.0284 R13 -.8796 LSA 1128.9 NSA 370.9 SSA 34.2

BO( .7478 8RA 1.8064 BC3 1.4249 FSP 782 SG1 2687.7 SG2 497.3 THA .26 ELi 1051.2 EL2 325.2 ALF 161.26

LAUNCH DATE NOV 24 1964 FLIGHT TIME 170.00 ARRIVAL DATE NAY 13 1965

HELIOCENTRIC CONIC DISTANCE 426.722 EARTH TO MARS

RL 147.68 LAb -.00 LOL 61.75 VL 34.649 GAL -3.01 AZI. 88.60 HCA 135.84 SMA 222.38 ECC .33957 INC 1.3953 vl 30.170

RP 242.74 LAp .97 LOP 197.60 VP 22.287 GAP 19.17 AZlP 91.00 TAL 348.08 TAp 123.92 RCA 146.87 APO 297.90 V2 22.611

1.35 ZAL 108.40 ZAP 170.21 ETS 170.79 ZAE 153.75 ETE 1.55 ZAC 90.73 ETC 255.94 CLP 170.30RC 145.763 GL 10.23 GP

PLAN[TOCENTRIC CONIC

C3 22.516 _IL 4.745 DLA 13.17 RAL 175t34 RAD 6567.9 VEL 11,996 PTH 2.14 VHP 8.968 DPA -.79 RAP 188.30 ECC 1.3708

LNCH AZ14TH LNCH TIM( L-I TIME |NJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIMI[ PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 5 52 2664.49 -27.34 72.01 43.29 97.66 17 50 16 2064.5 -26.00 63.60

90.00 8 33 9 4465.30 8.49 166.89 37.17 62.89 9 47 34 3865.3 4.79 180.17

100.00 18 34 3 2380.05 -28.63 50.87 43.08 98.96 19 13 44 1780.1 -27.09 42.41

100;00 9 47 58 4224.97 9.64 168.61 36.56 61.57 10 58 3 3625.0 5.77 161.96

110.00 19 57 43 2118.26 -32.04 30.24 42.32 102.61 20 33 2 1518.3 -29.97 21.64

110.00 10 40 27 4059.53 12.64 154.28 34.78 57.97 11 48 7 3459.5 8.32 147.85

DIFFERENTIAL C-_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .6140 TRA-1.7714 _C3 1.5150 BAU .4571 SET 272t.6 SGR 490.1SG3 289.7 ST 992,9 SR 450.2 SS 447.7

RDE -.3696 RRA -.1600 RC3 -.0452 FAU .07818 RRT .0344 RRF -.0573 RTF -.8819 CRT *.6525 CRS -.3539 CST .9359

FDE -.2262 FRA 1.5494 FC3-3.0059 BSP 9147 S_8 27?3,2 R23 -,0260 R13 -.8819 LSA 1117.7 MSA 372.E SSA 35.0

SDE .7167 8RA 1,7756 6C5 1,5157 FSP 825 _1 2729.6 SGZ 489.8 THA .37 EL1 1040.5 EL2 325.6 ALF 1GI.GG
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH gATE NOV 24 1964

HELIOCENTRIC CQNIC

RL 14?.68 LAL -.DO

RP 242.47 LAP .95

RC 148.041 GL 10.33

PLANETOCENTRIC CONIC

C3 21.537 VHL 4.641

LNCH AZ14TH LNCH TIME

90.00 16 59 14

SO.O0 8 33 58

100.00 16 27 43

100.00 9 49 11

110.00 19 52 0

FLIGHT TIME 172.00 ARRIVAL DATE MAY 15 1965

DISTANCE 431.493 EARTH TO MARS

LOt. 61.75 VL 34.566 GAL -2,86 AZL 68.62 HCA 136.76 SiAA 220.27 ECC .33290 1NC 1.3818 vl 30.170

LOP 199.52 VP 22.185 GAP 18.60 AZP 91.01 TAL 349.52 TAp 125.28 RCA 146.44 APO 293.59 vZ 22.638

GP 1.40 ZAL 107.57 ZAP 169.65 ST6 170.92 ZAE 153.88 ST( 1,81 ZAC 90.87 ETC 255.93 CLp 169.75

DLA 13.60 RAL 174.62 RAD 6567.9 VEL 11.955 PTH 2.13 VHP 8.763 DpA -.89 RAp 188.66 ECC 1.3544

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LOANS

2668.50 -27.38 72.29 41.93 97.52 17 43 42 2068.5 -26.06 63.88

4434.78 7.70 185.44 35.82 62.67 9 47 58 3839.8 3.98 178.74

2383.14 -28.66 51.10 41.72 98.87 19 7 26 1783.1 -27.14 42.62

4200.36 8.84 167.22 35.20 61.33 10 56 11 3600.4 4.95 160.60

2119.44 -32.06 30.33 40.98 102.56 20 27 19 1519.4 -29.99 21.72
110.00 10 40 23 4036.84 11.82

DIFFERENTIAL CGItRECTIONS

TOE .5847 TRA-1.7413 TC3 1.6202 BAU .4686

ROE -.3558 RflA -.1547 RC3 -.0403 FAU .08095

FOE -.2135 FRA 1.3612 FC3-3.2501 BSP 9370

SO[ .6879 BRA 1.7462 6C3 1.6207 FSP 870

153.04 33.42 57.69 11 47 40 3436.6 7.47 146.64

MID-COURSI[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 2771.6 SGR 482.7 863 301.3 ST 985.2 SR 443.2 SS 445.8

RRT .0441 RRF -.0660 RTF -.8849 CRT -.6418 CRS -.5269 CST .9396

SG8 2813.3 R23 -.0258 R13 -.8849 LSA 1106.7 MSA 373.8 SSA 35.7

$(,1 2771.7 662 482.2 THA .45 EL1 1030.3 ELI 325.0 ALF 162.05

LAUNCH DATE NOV 24 1964 FLIGHT TIME" 174.00 ARRIVAL DATE MAY 17 1965

HELIOCENTRIC COliC DISTANCE 434.332 EARTH TO MARS

RL 147.68 LAL -.00 LOL 61.75 VL 34.487 GAL -2.71 AZL 88.63 HCA 137.68 SI4A 218.28 ECC .32652 INC 1.3678 vl 30.170

RP 242.20 LAP .42 LOP 199.44 VP 22.089 GAP 18.03 AZP 91.01 TAt. 348.96 TAp 126.64 RCA 147.00 APO 289.55 V2 22.664

RC 150.330 6L 10.43 reP 1.45 ZAL 106.73 ZAP 169.09 ET8 171.03 ZNE 154.05 ETE 2.08 ZAC 91.00 ETC 255.92 CLp 169.18

PLAN[TOCENTRIC CONIC

C3 20.622 VHL 4.541 DLA 14.02 RAL 173.87 RAO 6567.8 VEL 11.916 PTH Z.12 VNP 8.562 DPA -.99 RAp 189.00 ECC 1.3394

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT ZNJ 2 LONG

40.00 16 52 30 2672.90 -27.42 72.61 40.58 97.37 17 37 3 2072.9 -26.12 64.18

90.00 4 34 45 4414.53 8.91 184.00 34.48 62.47 9 48 20 3814.5 3.17 177.32

100.00 18 21 16 2386,61 -28.70 51.35 40.37 98.74 19 1 3 1786.6 -27.19 42.87

100.00 9 48 40 4178.05 8.05 165,86 33.86 61.11 10 58 16 3576.1 4.13 159.26

110.00 14 46 10 2120.98 -32.09 30.44 39.64 102.50 20 21 31 1521.0 -30.03 21.83

110.00 10 40 18 4014.47 11.00 131.82 32.08 37.43 11 47 10 3414.5 6.63 145.45

DIFFERENTIAL CCRNECTION9 NIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .§643 TRA-1.7091 TC3 1.7285 BAU .4786 SGT 2812.7 $GR 475.1 963 316.5 ST 976.5 SR 436.1 SS 443.2

ROE -.3428 RflA -.1446 RC3 -.0387 FAU .08384 flRT .0541 RRF -.076D RTF -.8882 CRT -.6312 CRS -.2963 CST .9236

FOE -.1441 FRA 1.3722 FC3-3.5114 BSP 9566 SG8 2652.5 R23 -.0265 R13 -.8883 LSA 1094.5 MSA 375.6 SSA 36.3

SO( .6601 BRA 1.7156 BC3 1.7289 FSP 919 SG1 2812.8 SG2 474.4 THA .§4 ELI 1019.2 EL2 324.1 ALF 162.42

LAUNCH DATE NOV 24 1964 FLIGHT TIME 176.00 ARRIVAL DATE RAy 19 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 241.93 LAp .69

RC 152.429 GL 10.52

PLANETOCEMTRIC CONIC

C3 19.768 VHL 4.449

LNCH AZIATH LNCH TIIAE

90.00 16 45 40

90.00 8 35 24

100.00 18 14 45

100.00 9 49 6

110.00 14 40 16

110.00 10 40 4

DISTANCE 437.233 EARTH

LOt. 61.75 VL 34.411 GAL -2.57 AZL 88.65 HCA 138.61 SMA 216.41 ECC .32043 INC

LOP 200.37 VP 21.998 GAP 17.46 AZP 91.02 TAL 349.40 TAp 128.01 RCA 147.07 Apo

GP 1.51 ZAL 105.66 ZAP 168.51 ETS 171.12 ZAE 154.25 ETE 2.36 ZAC 91.13 ETC

TO MARS

1.3533 vl 30.170

285.76 V2 22.692

255.91CLP 168.60

OLA 14.44 RAL 173.11RAD 6567.8 VEL 11.881PTH 2.11VHP 8.366 DpA -1.08 RAp 189.34 ECC 1.3253

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIRE PO CST TIR INJ 2 LAT ZNJ 2 LONG

2677.65 -27.46 72.95 39.23 97.20 17 30 18 2077.7 -26.18 64.52

4369.61 6.12 182.60 33.14 62.30 9 46 39 3789.6 2.36 175.93

2390.41 -26.74 51.62 39.03 98.60 18 54 35 1790.4 -27.25 43.14

4152.08 7.26 164.52 32.53 60.92 10 58 16 3552.1 3.32 157.94

2122.79 -32.10 30.58 38.31 102.42 20 15 39 1522.8 -30.06 21.96

3992.47 10.19 150.63 30.75 57.19 11 46 36 3392.3 5.80 144.29

DIFFERENTIAL C_RNECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

T0E .5415 TRA-1.STS3 TC3 1.6440 BAU .4874 SGT 2855.4 SGR 467.5 SG3 332.5 ST 968.2 SR 428.9 SS 440.5

ROE -.3298 RRA -.1448 RC3 -.0324 FAU .08658 RRT .0644 RRF -.0872 RTF -.8918 CRT -.6212 CRS -.2634 CST .9151

FOE -.1838 FRA 1.3833 FC3-3.7919 SSP 9732 SG8 2893.4 R23 -.0282 R13 -.6919 LSA 1082.4 MSA 377.5 SSA 36.9

BIDE .6341 8RA 1.6828 6C3 1.8443 FSP 972 SG1 2855.5 962 466.5 THA ,62 EL1 1008.6 Eb2 522.7 ALF 162.80

LAUNCH DATE NOV 24 1964 FLIGHT TIME 178.00 ARRIVAL DATE RAY 21 1965

HELIOCENTRIC CGNIC DISTANCE 440.192 EARTH TO RARS

RL 147.69 LAL -.00 LOL 61.75 VL 34.338 GAL -2.42 AZL 88.66 HCA 139.53 StAA 214.66 ECC .31461 INC 1.3383 vl 30.170

RP 241.65 LAp .87 LOP 201.29 VP 21.912 GAp 16.90 AZP 91.02 TAL 349.85 TAp 129.38 RCA 147.12 APO 282.19 V2 22.720

RC 134.436 GL 10.60 GP 1.58 ZAL 103.02 ZAP 167.92 EYS 171.19 ZAE 154.50 ETE 2.65 ZAC 91.27 ETC 255.90 CLP 168.02
PLAN(TOCENTRIC CONIC

CS 18.971 VHL 4.356 DLA 14,96 RAL 172.32 RAD 6567.8 V[L 11.847 PTH 2.10 VHp 8.175 OpA -1.16 RAp 189.68 ECC 1.3122

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT [NJ 2 LONG

40.00 16 38 48 2682.71 -27.50 73.32 37.89 97.02 17 23 29 2082.7 -26.24 64.87

90.00 8 36 9 4365.06 5.34 181.21 31.62 62.15 9 46 54 3765.1 1.57 174.56

100.00 18 6 8 2394.50 -28.76 51.92 37.69 98.45 18 48 3 1794.5 -27.31 43.42

100.00 9 49 27 4128.50 6.47 163.20 31.20 60.75 10 58 16 3528.5 2.53 156.64

110.00 14 34 19 2124.89 -32.14 30.73 36.98 102.34 20 9 43 1524.9 -30.10 22.11

110.00 10 39 47 3970.88 9.39 149.47 29.42 56.98 11 45 58 3370.9 4.98 143,16

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCuRACy

TOE .5178 TRA-1.6423 TC3 1.9617 BAU .4g76 SGT 2894.9 8GR 459.9 SG3 349.3 ST 957.2 SR 421.6 SS 437. 1

RD[ -.3175 RRA -.1402 RC3 -.0272 FAu .08965 RRT .0763 RRF -.1000 RTF -.8952 CRT -.6100 CRS -.2262 CST .9050

FDE -.1665 FRA 1.3930 FC3-4.0912 BSP 9885 SGB 2931.2 R23 -.0300 R13 -.8953 LSA 1067.5 RSA 379.8 SSA 37.4

BDE .6074 BRA 1.6483 BC3 1.9619 FSP 1027 SG1 2895.1 SGZ 458.5 THA .71 EL1 995.4 EL2 321.3 ALF 163.15
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !, 1964)

LAUNCH DATE EK_¥ 24 1964 FLIGHT TIME 180.00 ARRIVAL DATE MAY 23 1965

HELIOCENTRIC CC_IC

RL 147.66 LAL -.00

RP 241.36 LAP .84

RC 157.250 GL 10.67

PLAN(TOCENTRIC CONIC

C3 18.226 VNL 4.269

LNCH AZMTH LNCH TIME

90.00 16 31 48

90.00 8 36 44

100.00 18 1 29

100.00 9 49 44

110.00 19 28 18

110.00 10 39 25

01FFERENTIAL CORRECTIONS

TOE .4949 TRA-1.6083 TC3 2.0828 8AU .5075

ROE -.3037 RRA -.1359 RC3 -.0210 FAU .09287

FOE -.1488 FRA 1.4022 FC3-4.4114 BSP 10037

BOE .581? BRA 1,6141 BC3 2.0829 FSP 1085

DISTANCE 443.206 EARTH TO MARS

LOL 61.75 VL 34.268 GAL -2.29 AZL 88.68 HCA 140.46 SMA 213.01ECC .30905 INC 1.3226 vl 30.170

LOP 202.22 vP 21.832 GAP 16.34 AZP 91.02 TAL 350.30 TAp .130.76 RCA 147.18 Apo 278.84 V2 22.748

GP 1.84 ZAL 104.14 ZkP 167.31ET8 171.25 ZAE 154.76 ETE 2.97 ZAC 91.41ETC 255.89 CLP 167.42

OLA 15.27 RAL 171.52 RAD 6567.7 VEL 11.816 PTH 2.09 VHp 7.988 DPA -1.24 RAp 190.01ECC 1.3000

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

2688.03 -27.55 73.70 36.35 96.93 17 16 37 2088.0 -26.31 63.25

4340.94 4.57 179.66 30.51 62.02 9 49 5 3740.9 .80 173.21

2398.64 -28.82 52.23 36.35 98.29 18 41 28 1798.6 -27.38 43.73

4105.37 5.70 161.92 29.89 60.61 10 56 10 3505,4 1.74 155.37

2127.21 -32.17 30.90 35.65 102.24 20 3 45 1527.2 -30.15 22.27

3949.76 9.61 148.33 28.11 56.79 11 45 15 3349.8 4.18 142.05

NIO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

8GT 2934.3 SGR 452.1 9G3 366.9 ST 945.8 8R 414.2 98 433.8

RRT .0894 RRF -.1143 RTF -.8985 CRT -.5985 CRS -.1874 CST .8939

Sg8 2969.0 R23 -.0321 R13 -.8986 LSA 1052.1NSA 382.2 SSA 37.9

SGI 2934.6 SG2 450.2 THA .81 EL1 981.8 ELI 319.6 ALF 163.52

LAUNCH DATE NOV 24 1964 FLIGHT TIME 182.00 ARRIVAL DATE MAY 25 1965

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 241.08 LAp .82

RC 159.568 GL 10.72

PLAN(TOCENTRIC CONIC

C3 17,530 VHL 4.187

LNCH AZMTH LNCH TIME

90.00 16 24 47

90.00 8 3T 14

100.00 17 54 46

100.00 9 49 56

110.00 19 22 14

110.00 10 38 57

DIFFERENTIAL CORRECTIONS

TDE .4836 TRA-I.5620 TC3 2.2341 8AU .5236

ROE -.2943 RRA -.1320 RC3 -.0141 FAU .09622

FDE -.1287 FRA 1.4106 FC3-4.7518 BSP 9896

BDE .5662 BRA 1.5675 BC3 2.2341 FSP 1147

DISTANCE 446.270 EARTH TO MARS

LOt. 61.75 VL 34.201 GAL -2.15 AZI. 88.69 HCA 141.40 SMA 211.43 ECC .30373 INC 1.3063 vl 30.170

LOP 203.15 VP 21.788 GAP 15.79 AZlP 91.02 TAL 350.75 TAp 132.14 RCA 147.23 APO 273.68 V2 22.777

GP 1.72 ZAL 103.26 ZAP 166.70 ETS 171.29 zAE 155.09 ETE 3.30 ZAC 91.55 ETC 253.88 CLP 166.81

DLA 13.68 RAL 170.71 RAO 6567.7 VEL 11.786 PTH 2.08 VHp 7.805 DpA -1.31 RAp 190.33 ECC 1.2885

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2693.59 -27.59 74.10 35.21 96.64 17 9 40 2093.6 -26.38 65.64

4317.26 3.82 178.53 29.21 61.92 9 49 11 3717.3 .03 171.69

2403.40 -28.87 52.57 35.02 98.12 18 34 49 1803.4 -27.44 44.05

4082.68 4.94 160.86 28.59 60.48 10 57 58 3482.7 .98 154.12

2129.75 -32.21 31.09 34.33 102.13 19 37 43 1529.7 -30.20 22.45

$929.10 7.84 147.23 26.61 56.62 11 44 27 3329.1 3.39 140.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2977.6 SGR 444.7 SG3 385.3 ST 940.6 SR 406.9 SS 430.2

RRT .0984 RRF -.1301 RTF -.9046 CRT -.5990 CRS -.1431 CST .8729

SGB 30|0.7 R23 -.0412 R1} -.9047 LSA 1041.8 MSA 385.4 SSA 37.7

SG1 2978.0 SG2 442.6 THA .84 EL1 975.5 ELI 314.2 ALF 163.74

LAUNCH OATE NOV Z4 1964 FLIGHT TIME 184.00 ARRIVAL DATE MAY 27 1965

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 240.79 LAp .79

RC 161.890 GL 10.77

PLANETOCENTR[C CONIC

C3 16.882 VHL 4.109

LNCH AZMTN LNCH TIME

90.00 16 17 46

90.00 8 37 58

100.00 17 46 4

100.00 9 50 I

110.00 19 16 10

110.00 10 38 24

DIFFERENTIAL CORRECTIONS

TOE .4506 TRA-1,5386 TC3 2,3380 BAU .5277

ROE -.2834 RRA -,1279 RC3 -.0052 FAU ,09982

FOE -.1092 FRA 1.4177 FC3-5.1187 BSP 10287

BOE .5325 BRA 1.5439 BC3 2.3380 FSP 1210

DISTANCE 449.380 EARTH TO MARS

LOL 61.75 VL 34.137 GAL -2.02 AZL 88.71HCA 142.33 SMA 209.g9 ECC .29865 INC 1.2893 vl 30.170

LOP 204.09 VP 21.688 GAP 15.25 AZP 91.02 TAL 351.20 TAp 133.53 RCA 147.28 Apo 272.71 V2 22.806

GP 1.79 ZAL 102.37 ZAp 166.07 ETS 171.31 ZAE 155.44 ETE 3.66 ZAC 91.69 ETC 255.87 CLP 166.19

DLA 16.07 RAL 169.88 RAO 6567.7 VEL 11.759 pTH 2.08 VHp 7.627 OpA -1.37 RAP 190.65 ECC 1.2778

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2699.23 -27.63 74.51 33.88 96.44 17 2 45 2099.2 -26.45 66.04

4294.21 3.08 177.24 27.93 61.84 9 49 12 3694.2 -.71 170.61

2408,04 -28.91 52.90 33.70 97.94 18 28 12 1808.0 -27.51 44.38

4060.64 4,20 159.44 27.30 60.38 10 57 42 3460.6 .23 152.91

2132.37 -32.24 31.29 33.02 102.02 19 51 42 1532.4 -30.25 22.64

3909.06 7.08 146.17 25.52 56.47 11 43 33 3309.1 2.63 139.92

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3012.0 SGR 436.6 SG3 404.8 ST 920.3 SR 399.1 SS 427.1

RRT .1200 RRF -.1484 RTF -.9050 CRT -.5748 CRS -.0998 CST .8657

SGB 3043.4 R23 -.0378 R13 -.9051 LSA 1018.3 MSA 367.9 SSA 38.9

SG1 3012.4 $G2 433.4 THA 1.02 EL1 952.3 ELI 315.7 ALF 164.23

LAUNCH DATE NOV 24 1964 FLIGHT TIME 186.00 ARRIVAL DATE MAY 29 1965

HELIOCENTRIC CONIC

RL 147.66 LAL -.00

RP 240.49 LAP .76

RC 164.213 GL 10.80

PLANETOCENTRIC CONIC

C3 16.276 VHL 4.034

LNCN AZ14TN LNCN TIME

90.00 16 10 42

90.00 8 37 55

100.00 1T 41 19

100.00 9 50 0

110.00 19 10 4

110.00 10 37 44

DIFFERENTIAL CORRECTIONS

TOE .4428 TRA-1.4891 TC3 2.3017 BAU .5444

ROE -.2731 RRA -.1244 tiC3 .0041 FAU .10353

FOE -.0879 FRA 1.4235 FC3-5.3070 BSP 10093

BDE .5202 BRA 1,4943 BC3 2.3017 FSP 1279

DISTANCE 452.535 EARTH TO MARS

L(_L 61.73 VL 34.076 GAL -1.89 AZL 88.73 HCA 143.27 SMA 208.61 ECC .29379 INC 1.2714 vl 30.170

LOP 203.02 VP 21.622 GAP 14.71 ALP 91.02 TAt. 351.65 TAp 134.91 RCA 147.32 APO 269.90 v2 22.836

GP 1.87 ZAL 101.47 ZAP 165.43 ET$ 171.32 2AE 155.83 ETE 4.04 ZAC 91.84 ETC 255.87 CLP 165.55

DLA 16.46 RAL 169.03 RAD 6367.7 VEL 11.733 PTH 2.07 VHp 7.453 DpA -1.42 RAp 190.96 ECC 1.2679

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2705.02 -27.68 74.92 32.55 98.23 16 53 47 2105.0 -26.53 66.45

4271.66 2.35 175.98 26.64 61.77 9 49 7 3671.7 -1.44 169.35

2412.82 -28.96 53.25 32.37 97.77 18 21 32 1812.8 -27.58 44.72

4039.10 3.48 158.26 26.02 60.29 10 57 19 3439.1 -.50 151.73

2135.13 -32.28 31.49 31.70 101.91 19 45 39 1535.1 -30.31 22.84

3689.35 6.35 145.14 24.24 58.34 11 42 33 3289.5 1.88 138.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3055.0 SGR 429.4 SG3 425.1 ST 914.6 SR 391.7 SS 423.8

RRT .1290 RRF -.1679 RTF -.9113 CRT -.5785 CRS -.0520 CST .8365

SGB 3085.0 R23 -.0485 R13 -.9114 LSA 1007.4 MSA 391.S SSA 38.4

8G1 3055.5 8G2 423.7 THA 1.06 EL1 945.9 EL2 309.0 ALF 164.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 240.19 LAP .73

RC 166.536 ;L 10.81

PLANEYOCENTRIC CONIC

C3 15.711VHL 3.964

LNCH AZMTH LNCH TIME

90.00 18 3 43

90.00 8 38 5

100.00 17 34 38

100.00 9 49 51

110.00 19 4 2

FLIGHT TIM( 188.00 ARRIVAL DATE NAY 31 1965

DISTANCE 455.730 EARTH TO MARS

LOt. 61.75 VL 34.017 GAL -1.77 AZL 88.75 HCA 144.20 SMA 207.31 ECC .28917 INC 1.2527 vl 30.170

LOP 205.96 VP 21.562 GAP 14.18 AZP 91.02 TAL 352.10 TAp 136.30 RCA 147.36 APO 267.26 v2 22.866

GP 1.96 ZAL 100.57 ZAP 164.78 IT3 171.32 ZAE 156.24 ETE 4.45 ZAC 91.98 ETC 255.86 CLP 164.91

DLA 16.83 RAL 168.17 RAD 6567.6 VEL 11.709 PTH 2.06 VHp 7.283 OPA -1.46 RAp 191.26 (CC 1.2586

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2710.73 -27.72 75.34 31.24 96.03 16 48 54 2110,7 -26.59 66.85

4249.90 1.65 174.76 25.38 61.73 9 48 55 3649.9 -2.14 168.14

2417.52 -29.00 53.60 31.06 97.59 18 14 56 1817.5 -27.65 45.05

4018.35 2.78 157.12 24.75 60.22 10 56 49 3418.3 -1.21 150.59

2137.85 -32.32 31.70 30.40 101.79 19 39 40 1537.8 -30.36 23.03

110.00 10 36 57 3870.79 5.64 144.15 22.98 56.23 11 41 28

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .4046 1RA-1.4699 TC3 2.5933 BAU .5447 _T 3081.5 $GR 421.4 SG3 446.4

RD( -.2627 RRA -.1208 RC3 .0158 FAU .10748 RRT .1607 RRF -.1915 RTF -.9103

FOE -.0631FRA 1.4282 FC3-5.9211SP 10598 _ 3110.2 R23 -.0430 R13 -.9104

BDE .4824 SRA 1.4749 SC3 2.5933 FSP 1351 SG1 3082.3 362 415.9 THA 1.28

LAUNCH DATE NOV 24 1964 FLIGHT TZNE 190.00

HELIOCENTRIC CONIC DISTANCE 458.965

RL 147.68 LAL -.00 LOL 61.75 VL 33.961 GAL -1.65 AZI. 88.77 HCA 145.15 SMA

RP 239.83 LAP .70 LOP 206.90 VP 21.508 GAP 13.65 AZP 91.01 TAL 352.54 TAp

RC 168.$57 GL 10.8t GP 2.05 ZAL 99.66 ZAP 164.11 ITS 17t.31 ZA( 156.70 ETE
PLAN(TOCENTRIC CONIC

C3 15.183 VHL 3.897 DLA 17.18 RAL 167.30 RAO $587.6 VEL 11.886 PTM 2.06 VHP

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 13 56 44 2716.42 -27.73 75.75 29.92 95.83 16 42 1

90.00 8 $8 6 4228.80 .97 173.59 24.12 61.70 9 48 35

100.00 17 27 58 2422.22 -29.04 53.94 29.75 97.41 18 8 20

100.00 9 49 33 3998.24 Z.10 156.01 23.49 60.17 10 56 12

110.00 18 57 59 2140.57 -32.36 31.90 29.10 101.68 19 33 40

110.00 10 96 2 3852.85 4.95 145.19 21.72 56.15 11 40 14

DIFFERENTIAL C_RRECTION8 MID-COURSE EXI[CUTION ACCURACY

TOE .3921 TRA-1.4262 TC3 Z.7478 BAu .5§78 SGT 3120.3 SSR 414.3 SG3 468.9

ROE -.2530 RRA -.1178 RC3 .0286 FAU .11162 RRT .1783 RNF -.2159 RTF -.9148

FOE -.0433 FRA 1.4303 FC3-6.3644 BDP 10525 SG8 5|47.7 flZ3 -.0507"R13 -.9149

BOE .4666 BRA 1.4310 8C3 2.7479 FSP 1424 $4;1 3121.2 SG2 407.6 THA 1.38

3270.8 1.17 137.92

ORBIT DETERMINATION ACCURACY

ST 888.4 SR 383.6 SS 420.9

CRT -.5446 CRS _.0011 CST .8324

LSA 977.9 MSA 394.7 SSA 40.0

EL1 916.0 EL2 312.1 ALF 164.98

ARRIVAL DATE JUN 2 1965

EARTH TO MARS

206.08 ECC .28474 INC 1.2330 Vl 30.170

137.69 RCA 147.40 APO 264.76 V2 22.897

4.89 ZAC 92.14 ETC 255.85 CLP 164.24

7.116 DpA -1.49 RAp 191.55 (CC 1.2499

PO CST TIM INJ 2 LAT INJ 2 LONG

2116.4 -26.66 67.25

3628.8 -2.82 166.96

1822.2 -27.71 45.39

3398.2 -1.69 149.49

1540.6 -30.41 23.23

3252.7 .47 136.97

ORBIT DETERMINATION ACCURACY

ST 877.6 SR 376.0 SS 418.1

CRT -.5416 CR$ .0479 CST .8064

LSA 962.3 MSA 398.4 8SA 39.9

ELi 904.1 EL2 306.8 ALF 165.19

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAb -.00

RP 239.58 LAP .68

RC 171.174 ;L 10.79

PLANETOCENTRIC CONIC

C3 14.691VHL 3.833

LNCH AZMTH LNCH TIME

90.00 15 49 51

90.00 8 37 58

100.00 17 21 24

100.00 9 49 7

110.00 18 52 1

110.00 10 34 58

FLIGHT TIME 192.00

DISTANCE 462.235

LOt. 61.75 VL 33.908 GAL -1.53 AZL 68.79 HCA

LOP 207.85 VP 21.454 GAP 13.13 AZP 91.01 TAL

GP 2.15 ZAL 98.76 ZAP 163.43 IT3 171.29 ZAE

146.09 SMA

352.9g TAp

157.18 ETE

ARRIVAL DATE JUN 4 1965

EARTH TO MARS

204.92 ECC .28052 INC 1.2124 vl 30.170

139.08 RCA 147.44 APO 262.40 V2 22.928

5.38 ZAC 92.29 ETC 255.85 CLP 163.57

DLA 17.52 RAL 166.42 RAD 6567.6 VEL 11.665 PTH 2.05 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2721.90 -27.80 76.15 28.62 95.63 16 35 13

4208.59 .32 172.46 22.87 61.68 9 48 6

2423.71 -29.08 54.27 28.45 97.25 16 I 50

3979.01 1.44 154.96 22.25 60.14 10 55 26

2143.16 -32.39 32.09 27.81 101.57 19 27 44

3633.33 4.30 142.28 20.47 56.06 11 38 54

6.954 DpA -1.51 RAp 191.83 ECC 1.2418

PO CST TIM INJ 2 LAT INJ 2 LONG

2121.9 -26.73 67.64

3608.6 -5.47 165.83

1826.7 -27.77 45.71

5579.0 -2.54 148.43

1543.2 -30.46 25.41

3235.5 -.19 136.07

ORBIT DETERMINATION ACCURACY

ST 854.8 8R 368.0 SS 416.3

CRT -.5131 CRS .1043 CST .7919

LSA 936.0 HSA 402.0 SSA 41.0

EL1 878.4 EL2 307.4 ALF 165.76

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .3619 TRA-1.4004 TC3 2.8543 BAU .5606 SGT 3146.5 $GR 407.2 SG3 492.2

ROE -.2435 RRA -.1144 RC3 .0436 FAU .11587 RRT .2108 RRF -.2450 RTF -.9151

FOE -.0181 FRA 1.4339 FC3-6.8285 B_MP 10864 SG8 3172.6 R23 -.0501 RI3 -.9153

BOE .4362 BRA 1.4051 BC3 2.8546 FSP 1505 SGI 3147.5 SG2 397.9 THA 1.59

LAUNCH DATE NOV 24 1964 FLIGHT TIM( 194.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC CONIC DISTANCE 465.540 EARTH TO MARS

RL 147.68 LAL -.00 LOL 61.75 VL 33.856 GAL -1.42 AZ1. 88.81 HCA 147.03 SMA 203.82 ECC .27649 INC 1.1906 Vt 30.170

RP 239.26 LAp .65 LOP 208.79 VP 21.406 GAP 12.61 AZP 91.00 TAt. 353.43 TAP 140.47 RCA 147.47 APO 260.18 V2 22.959

RC 173.485 GL 10.75 GP 2.26 ZAL 97.85 ZAP 162.73 ITS 171.25 ZAE 157.69 ETE 5.91 ZAC 92.45 ETC 255.84 CLP 162.88
PLAN(TOCENTRIC CONIC

C3 14.231 VHL 3.772 DLA 17.84 RAL 165.53 RAD 6567.6 VEL 11.645 PTH 2.04 VHP 6.795 OpA -1.52 RAp 192.11 ECC 1.2342

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 43 4 2727.14 -27.83 76.52 27.31 95.44 16 28 31 2127.1 -26.79 68.01

90.00 8 37 39 4189.25 -.31 171.38 21.63 61.68 9 47 28 3589.3 -4.09 164.74

100.00 17 14 54 2431.00 -29.12 54.58 27.15 97.08 17 55 25 1831.0 -27.83 46.01

100.00 9 48 30 3960.63 .82 153.95 21.01 60.12 10 54 30 3360.6 -3.16 147.42

110.00 18 46 7 2145.58 -32.43 32.28 26.53 101.46 19 21 53 1545.6 -30.51 23.58

110.00 10 33 46 3818.81 3.67 141.42 19.23 55,99 11 37 24 3218.8 -.82 135.21

DIFFERENTIAL CORRECTIONs RIO-COURSE EXECUTION ACCURACY OR8IT DETERHINATION ACCURACY

TOE .3409 TRA-1.5648 TC3 2.9871 BAU .5684 SGT 3176.4 SGR 400.8 SG3 516.8 8T 836.4 SR 360.1 SS 414.7

ROE -.2345 RRA -.1116 RC3 .0603 FAU .12042 RRT .2402 RRF -.2765 RTF -.9175 CRT -.4961 CRS .1603 CST .7686

FOE .0072 FRA 1.4342 FC3-7.3256 9SP 10976 SG8 3201.6 R23 -.0543 RI3 -.9177 LSA 913.5 MSA 406.1 SSA 41.4

8DE .4138 BRA 1.3694 BC3 2.9877 FSP 1587 3G1 3177.9 SG2 388.8 THA 1.76 ELI 858.1 EL2 304.8 ALF 166.16
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 24 1964 FLIGHT TIN( 196.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC C(_41C

RL 147.88 LAL .-.OO L(_4. 81.75 VL

RP 238,95 LAP ,62 LOP 209,74 VP 21.363 GAP 12.tO AZP 90.99 TAL 353.87 TAp 141.88 RCA 147.50

NC 173.790 GL 10.69 GP 2.37 ZAL 96.95 ZAP !62.02 ETS 171.20 ZAE 158.24 ETE 6.50 ZAC 92.81

PLANETOCENTRIC C(_IIC

C3 13.601 VHL 3.715 DLA 18.14 RAL 184.68 RAD 6567.5 VEL 11.627 pTH 2.04 VHP 6.64D DPA -1.52

LNCH AZMTH LNCN TIME L-I TIME |NJ LAT INJ L(_iG INJ RT ASC INJ AZIATH INJ TIME PO CST TIN

90.00 15 38 24 2732.01 -27.66 76.88 26.02 95.27 16 21 56 2132.0

90.00 8 37 T 4170.9D -.90 170.36 20.40 E1.7D 9 46 $8 $570.9

100.00 17 8 31 2434.94 -29.15 54.67 23.86 96.94 17 49 6 1834.9

100.00 9 47 41 3948.20 .23 152.99 19.77 60.11 10 53 24 3843.2

110.00 18 40 IS 2147.74 -32.45 $2.44 25.24 101.37 19 18 T 1547.7

110.00 10 $2 23 3803.17 S.07 140.60 t8.00 3S.94 11 35 46 3203.2

DISTANCE 486.877 EARTH TO "MARS

33.807 GAL -1.31 AZL 89.93 HCA 147.98 SMA 202.79 ECC .27264 INC 1.1677 vl 30.170

ApO 256.07 V2 22.991

ETC 255.84 CLF 162.17

RAP 192.36 ECC 1.2271

INJ 2 LAT |NJ 2 LONG

-26.84 68.36

-4.68 163.71

-27.88 46.29

-3.73 146.46

-30.3§ 23.74

-1.42 134.3g

DIFFERENTIAL C(_tRECTIO04S

TOE .$207 TRA-1.SE8S TCS 5.1190 BAU .5757

ROE -.2259 flRA -.1089 RC3 .0792 FAU .12318

FOE .0332 FRA 1.4327 FC3-7.8312 BSP 11066

BOE .$922 SRA 1.3331 BC3 3.1200 FSP 1674

HID-COURSE ExECUTIOI ACCURACY

SGT $205.6 S_ 394.9 SG3 542.6

RRT .2728 RRF -.3113 RTF -.9198

S_ 3228.0 R2S -.0590 R13 -.9201

SG1 3203.9 SG2 379.7 THA 1.95

LAUNCH DATE NOV 24 1964 FLIGHT TIME 198.00

ORBIT DETERMINATION ACCURACY

ST 817.2 SR 332.3 93 413.6

CRT -.4787 CRS .2171 CST .7434

LSA 890.4 NSA 410.4 SSA 41.8

EL1 837.1ELZ 301.9 ALF 166.56

ARRIVAL DATE JUN 10 1965

HELIOCENTRIC C041C DISTANCE 472.246

RL 147.68 LAL -.00 LOt. 61.73 VL 33.790 GAL -1.20 AZL $8.86 HCA 148.93 SMA 201.80 ECC .26897

RP 2SR.S3 LAp .59 LOP 210.69 VP 21.$28 GAP 11.59 AZP 90.98 TAL $54.31 TAP 143.24 RCA 147.32

tic 178.088 GL 10.60 GP 2.49 ZAL 96.03 ZAP 161.29 ETS 171.14 ZAE 158.82 ETE 7.15 ZAC 92.78

PLANETOCENTR|C C(SNIC

C3 13.400 VHL 5.681 DLA 18.42 RAL 163.72 RAD 6567.5 VI[L 11.610 PTH 2.03 VHP 6.488 DpA -1.50

LNCH AZNTH LNCN TIM( L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN

90.00 15 29 35 2758.40 -27.89 77.20 24.78 95.11 16 15 31 2136.4

90.00 S $8 22 4133.64 -1.46 169.40 19.18 61.72 9 45 36 3553.6

tOO.DO IT 2 18 2438.46 -29.18 55.13 24.57 96.80 17 42 57 1838.5

100.00 9 46 40 3929.92 -.33 152.09 18.55 60.11 10 52 6 3326.8

110.00 18 34 39 2149.38 -32.48 $2.37 23.96 101.30 19 10 28 1549.6

110.00 10 $0 43 3788.46 2.51 139.83 t6.78 55.90 11 33 58 3188.5

DIFFERENTIAL C_RRECTIORS MID-COURSE EXECUTION ACCURACY

SGT 3233.3 S_R 390.0 SG3 569.8

RRT .3076 RRF -.3495 RTF -.9222

SGB $256.7 R23 -.0652 R13 -.9225

SG1 3235.5 SG2 370.8 THA 2.15

TOE .3037 TRA-I.2980 TC3 S.2347 9AU .5834

ROE -.2175 RRA -.1064 RCS .1004 FAU .13015

FOE .0592 FRA 1.4317 FCS-6.4088 9SP 11121

BOE .3735 8RA 1.2974 BC3 5.2563 FSP 1765

EARTH TO MARS

INC 1.1435 VI 30.170

APO 256.08 V2 23.024

ETC 235.83 CLP 161.45

RAp 192.63 ECC 1.2205

INJ 2 LAT INJ 2 LONG

-26.89 68.67

-5.23 162.74

-27.93 46.55

-4.30 145.56

-30.§8 23.87

-1.98 133.63

ORBIT DETERMINATION ACCURACY

ST 800.3 SR 344.4 8S 413.7

CRT -.4841CR$ .2726 CST .7153

LSA 869.6 NSA 413.1 SSA 42.1

EL1 818.7 EL2 298.3 ALF 166.94

LAUNCH 0ATE NOV 24 1964 FLIGHT TIME 200.00 ARRIVAL OATE JUN 12 I965

HELIOCENTRIC CONIC DISTANCE 475.644 EARTH TO MARS

RL 147.68 LAL -.00 LOL 61.75 VL 33.715 GAL -l.lO AZL 86.88 HCA 14g.89 SNA 200.87 ECC .26547 INC 1.1180 Vl 30.170

RP 238.31 LAP .56 LOF 211.64 VP 21.287 GAp 11.10 kZP go.sT TAL 354.74 TAp 144.63 RCA 147.55 Apo 254.20 V2 23.056

RC 180.373 GL lO.SO GP 2.62 ZAL 95.15 ZAp 160.54 ETS 171.07 ZAE 159.42 ETE 7.87 ZAC g2.g6 ETC 255.83 CLP 160.71

FLAN(TOCENTRIC CONIC

C3 13.025 VHL 3.609 OLA 18.67 RAL 162.81 RAG 6567.5 VEL 11.594 pTH 2.03 VHp 6.340 DpA -1.47

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ARC |NJ AZMTH INJ TIME PO CST TIN

go. DO 15 23 38 2740.22 -27.91 77.47 23.44 94.98 16 9 17 2140.2

gO.D0 8 35 22 4137.54 -1.98 168.50 17.96 61.73 9 44 19 3537.5

100.00 16 56 15 2441.45 -29.20 35.33 23.29 96.69 17 36 37 1841.4

IOO.O0 9 45 24 3911.54 -.84 151.25 17.33 60.12 10 50 33 3311.5

110.00 18 29 5 2151.00 -32.50 32.68 22.68 101.23 19 4 56 1551.0

110.00 10 29 3 3774.76 1.99 139.11 15.56 55.87 11 31 58 3174.8

RAP 192.88 ECC 1.2144

INJ 2 LAT INJ 2 LONG

-26.93 68.94

-§.74 181.84

-27.97 46.76

-4.61 144.72

-30.61 23.97

-2.51 132.91

DIFFERENTIAL ¢_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2956 TRA-1.2476 TC3 3.4178 BAU .5955 SGT 3267.6 SGR 385.2 SG3 _98.5 ST 786.8 SR 336.7 SS 413.1

ROE -.2095 flRA -.1042 RC3 .1242 FAU .13551 RRT .3406'RRF -.3901RTF -.9264 CRT -.4644 CRS .3230 CST .6770

FOE .0633 FRA 1.4253 FC3-9.0069 DSP 10956 SGI_ 3290.3 R23 -.0749 RI3 -.9268 LSA 851.3 NSA 420.3 $SA 41.7

BD( .3623 BflA 1.2520 BC3 3.4200 FSP 1857 981 $270.3 SG2 362.7 THA 2.34 ELI 804.6 EL2 291.6 ALF 167.03

LAUNCH DATE NOV 24 1964 FLIGHT TIN( 202.00 ARRIVAL DATE JUN 14 1965

HELIOCENTRIC CONIC DISTANCE 479.067 EARTH TO MARS

RL 147.68 LAL -.OO LOL 61.73 VL 33.672 GAL -1.00 AZL 88.91HCA 150.84 ,T_4A 200.00 ECC .26214 INC 1.0906 vl 30.170

RP 237.96 LAp .53 LOP 212.60 VP 21.255 GAP 10.60 AZP 90.95 TAL 355.17 TAP 146.01 RCA 147.57 APO 252.42 v2 23.089

NC 182.631GL 10.37 GP 2.76 ZAL 94.27 ZAP 159.77 ETS 170.99 zAE 160.05 ETE 8.68 ZAC 93.14 ETC 253.82 CLP 159.95

PLANETOCENTRIC CONIC

C3 12.676 VHL 3.560 DLA 18.89 RAL 161.89 RAD 6567.5 VEL 11.579 PTH 2.02 VHP 6.195 DpA -1.42 RAp 193.12 ECC 1.2086

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TTN( PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 17 36 2743.22 -27.93 77.69 22.16 94.87 16 3 19 2143.2 -26.96 69.16

SO.DO 6 34 4 4122.85 -2.45 167.68 16.76 61.78 9 42 47 3522.9 -6.20 161.01

100.00 16 50 28 2443.70 -29.22 55.51 22.02 96.61 17 31 12 1843.7 -28.00 46.92

IOO.O0 9 43 52 3897.60 -1.32 150.49 16.13 60.13 10 48 50 3297.6 -5.28 143.95

110.00 18 23 45 2151.85 -32.51 32.74 21.42 101.20 18 59 37 1551.8 -30.62 24.03

110.00 10 27 5 3762.22 1.51 138.46 14.36 55.85 11 29 47 3162.2 -2.98 132.25

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2641 TRA-I.2240 TC3 3.5045 BAU .5944 SGT 3277.5 SGR 383.4 8G3 628.0 ST 759.2 SR 328.7 SS 414.6

ROE -.2016 RRA -.1019 RC3 .1514 FAU .14091 RRT .3916 RRF -.4365 RTF -.9257 CRT -.4216 CRS .3624 CST .6641

FDE .1130 FRA 1.4196 FC3-9.6239 BSP 11395 SGB 3299.9 R23 -.0759 R13 -.9260 LSA 821.9 MSA 423.0 SSA 43.0

00E .3323 BRA 1.2283 0C3 3.5078 FSP 1966 SG1 3281.0 SG2 352.4 THA 2.65 EL1 773.9 EL2 292.4 ALF 167.90
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE MOV 24 1964 FLIGHT TIM( 204.00 ARRIVAL DATE JUN IG 1965

HELIOCENTRIC CQNIC

RL 147.68 LAL -.00

RP 237.63 LAP .50

RC 184.919 GL 10.21

PLANETOCENTRIC CO_IIC

C3 12.349 VHL 3.314

LMCH AZMTH LNCH TIME

90.00 15 11 50

90.00 8 32 27

100.00 16 44 36

100.00 9 42 3

110.00 18 18 37

110.00 10 24 32

DIFFERENTIAL CCRRECTIONS

TOE .2464 TRA-l.1904

ROE -.1941 RRA -.0999

FOE .1382 FRA 1.4125

BO( .3152 6RA 1.1946

DISTANC( 462.518 EARTH TO MARS

LOt. 61.73 VL 33.630 GAL -.91 AZL 68.94 HCA 151.80 SMA 199.16 ECC .258961NC 1.0616 Vl 30.170

LOP 213.56 VP 21.228 GAP 10.12 AZP 90.94 TAL 355.59 TAp 147.39 RCA 147.59 APO 250.74 V2 23.123

GP 2.92 ZAL 93.39 ZAP 158.98 ET3 170.89 ZAE 160.71 ETE 9.59 ZAC 93.33 ETC 235.62 CLP 159.17

DLA

L-I TIME IHJ LAT

2743.38 -27.94

4109.54 -2.86

2445.21 -29.23

3684.95 -1.75

2152.11 -32.51

3750.81 1.07

TC3 3.6216 BAU .5987

RC3 .1815 FAU .14660

FC-10.2776 BSP 11469

BC3 3.6263 FSP 2072

19.08 RAL 180.97 RAD 6567.5 VEL 11.564 PTH 2.02 VHp 6.054 OpA -1.36 RAp 193.35 ECC 1.2032

INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ, Z LAT INJ 2" LONG

77.85 20.89 94.79 15 57 36 2145.4 -26.98 69.31

166.93 15.55 61.82 9 40 57 3509.5 -6.63 160.26

55.62 20.74 96.55 17 25 41 1845.2 -28.02 47.03

149.80 14,92 60.15 10 46 46 3283.0 -5.70 143.25

32.76 20.15 101.19 18 54 29 1552.1 -30.63 24.05

137.86 13.16 55.83 11 27 22 3150.8 -3.42 131.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3295.6 SGR 382.4 SG3 658.9 ST 741.2 SR 320.8 SS 415.9

RRT .4370 RRF -.4845 RTF -.9270 CRT -.4039 CRS .4313 CST .637§

SGB 3317.7 R23 -.0834 R13 -.9273 LSA 801.0 MSA 426.4 SSA 43.4

961 3299.9 SG2 343.3 THA 2,93 EL1 734.4 EL2 288.3 ALF 168.36

LAUNCH DATE NOV 24 1964 FLIGHT TIME 206.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CEltIC

RL 147.68 LAL -.00 LOL 61.75 VL

RP 237.31 LAp .47 LOP 214.52 VP

RC 187.176 GL 10.03 _ 3.08 ZAL

PLANETOCENTRIC CONIC

C3 12.043 VHL 3.470

LNCH AZI4TH LNCH TIM(

90.00 15 9 25

90.00 8 30 29

400.B0 16 39 41

100.00 9 39 55

110.00 16 13 42

110.00 10 22 23

DIFFERENT|AL CORRECTIONS

TDE .2330 TRA-1.1562 TC3 3.7408 BAU .6033

ROE -.1869 RRA -.0961 RC3 .2152 FAU .13257

FDE .1641 FRA 1.4034 FC-10.9681 BSP 11486

BOE .2987 6RA 1.1604 BC3 3.7469 FSP 2181

DZSTANCE 483.993 EARTH TO MARS

33.391 GAL -.81 AZL 88.97 HCA 132.76 SMA 198.37 ECC .25592 XNC 1.0307 vl 30.170

21.201 GAP 9.64 ALP 90.92 TAL 356.01 TAp 148.77 RCA 147.60 APO 249.14 V2 23.157

92.52 ZAP 158.17 ETS 170.78 ZNE 161.40 ETE 10.62 ZAC 93.53 ETC 255.81 CLP 158.38

DLA 19.24 RAL 160.04 RAD 6367.5 VEL 11.551 PTH 2.02 VHP 5.916 DpA -1.28 RAp 193.37 ECC 1.1982

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2746.55 -27.93 77.93 19.62 94.75 15 52 11 2146.5 -27.00 69.39

4097.78 -3.26 166.28 14.35 61.86 9 38 47 3497.8 -7.00 159.59

2445.79 -29.24 55.66 19.47 96.53 17 20 26 1845.8 -26.02 47.07

3875.73 -2.12 149.18 13.72 60.18 10 44 28 3273.6 -6.08 142.62

2131.64 -32.51 32.73 18.88 101.21 18 49 33 1531.6 -30.62 24.02

3740.66 .68 137.33 11.97 55.82 11 24 44 3140.7 -3.81 131.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3313.2 SGR 383.4 SG3 691.5 ST 722.5 SR 312.9 SS 417.6

RRT .4850 RRF -.3350 RTF -.9286 CRT -.3854 CRS .4792 CST .6102

SGB 3335.3 R23 -.0915 R13 -.9292 LSA 779.4 NSA 430.0 SSA 43.7

9_1 3318.4 SGZ 334.8 THA 3.25 EL1 734.3 EL2 284.1 ALF 168.83

LAUNCH DATE NOV 24 1984 FLIGHT TIME 208.00 ARRIVAL DATE JUN ZO 1965

MELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 236.98 LAP .44

RC 189.421GL 9.81

PLANE TOCENTRIC CONIC

C3 11.737 _Hk 3.429

LNCM AZII4TN LNCN TINE

90.00 13 1 21

90.00 8 28 7

100.00 16 34 45

100.00 S 37 25

110.00 16 9 Z

110.00 10 19 3T

DIFFERENTIAL CORRECTIONS

TOE .2264 TRA-1.1112

ROE -.1799 RflA -.0664

FOE .1847 FRA 1.3852

BOE .2907 BRA 1.1154

OISTANCE 489.4g4

LOL 61.75 VL 33.333 GAL -.72 AZL 89.00 HCA

LOP 213.49 VP 21.178 GAP 9.17 AZP 90.99 TAL

GP 3.26 ZAL 91.67 ZAP 157.34 ETS 170.66 ZAE

EARTH TO MARS

153.73 SMA 197.63 ECC .25303 INC .9976 vl 30.170

356.42 TAp 150.14 RCA 147.62 Apo 247.63 V2 23.191

162.11ETE 11.80 ZAC 93.73 ETC 235.81CLP 157.56

OLA 19.36 RAL 139.11 RAD 6567.4 VEL 11.539 PTH 2.01 VHP 5.781 DpA -1.17 RAp 193.78 ECC 1.1935

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

2T46.51 -27.95 77.93 18.34 94.75 15 47 7 2146.3 -27.00 69.39

4087.69 -3.56 165.71 13.15 81.99 9 36 15 3487.7 -7.31 159.02

2443.33 -29.23 35.83 18.20 96.54 17 15 30 1845.3 -28.02 47.04

3864.10 -2.43 146.65 12.33 60.20 10 41 49 3264.1 -6.40 142.09

2130.36 -32.49 32.63 17.61 101.26 18 44 32 1550.4 -30.60 23.93

3731.83 .35 136.87 10.78 55.82 11 21 49 3131.8 -4.14 130.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.6946 BAU .6134 SGT 3339.5 STiR 387.0 SG3 726.6 ST 707.6 SR 305.1 SS 416.5

RC3 .2533 FAU .15916 RRT .3303 RflF -.5863 RTF -.9321 CRT -.3893 CRS .5180 CST .5698

FC-11.7213 6SP 11356 SG8 3361.9 R23 -.1028 R13 -.9328 LSA 759.8 MSA 433.6 SSA 43.4

8C3 3.9028 FSP 2294 SG1 3345.9 SG2 327.4 THA 3.55 EL1 719.2 EL2 276.4 ALF 168.79

LAUNCH DATE NOV 24 1964 FLIGHT TIN( 210.00 ARRIVAL DATE JUN 22 1965

HELIOCENTMIC C(_IC DI STANCE 493.014 EARTH TO MARS

RL 147.68 LAL -.00 LOt. 61.73 VL 33.517 GAL -.64 AZL 89.04 HCA 154.69 SMA 196.92 ECC .25028 INC .9621 Vl 30.170

RP 236.64 LAp .41 LOP Z16.43 VP 21.139 GAP 8.70 AZP 90.87 TAL 336.82 TAp 151.51 RCA 147.63 APO 246.20 V2 23.226

tic 191.655 6L 9.56 GP 3.46 ZAL 90.82 ZAP 156.48 ET9 170.32 zA( 162.84 ETE 13.15 ZAC 93.95 ETC 255.80 CLP 156.73

PLAN(TOCENTRIC CONIC

C3 11.469 VHL 3.390 OLA 19.45 RAL 158.18 RAO 6567.4 VEL 11.527 PTH 2.01 VHP 3.630 DpA -1.05 RAp 193.98 ECC 1.1891

LNCH AZI4TH LNCH TIM( L-I TIM( INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 56 45 2745.06 -27.94 77.82 17.08 94.80 15 42 30 2145.1 -26.98 69.29

90.00 6 25 19 4079.35 -3.64 163.23 11.96 61.92 9 33 19 3479.5 -7.57 158.56

100.00 16 30 14 2443.36 -29.22 35.50 16.93 96.61 17 10 58 1843.6 -28.00 46.91

100.00 9 34 31 3856.24 -2.72 148.22 11.34 60.22 10 38 47 3256.2 -6.66 141.65

110.00 18 4 42 2148.07 -32.46 32.46 16.34 101.36 18 40 30 1546.1 -30.55 23.76

110.00 10 16 33 3724.52 .07 136.49 9.60 33.82 11 18 38 3124.3 -4.42 130.28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2049 TRA-1.0876 TC3 3.9528 BAU .6088 SGT 3332.0 S_ 393.3 SG3 760.7 ST 684.5 SR 297.2 SS 419.8

ROE -.1732 RRA -.0949 RC3 .2932 FAU .16532 RRT .5849 RRF -.6394 RTF -.9310 CRT -.3493 CRS .5642 CST .5585

FOE .2120 FRA 1.3749 FC-12.4571 B84P 11621 S_ 3355.I R23 -.1108 R13 -.9317 LSA 736.6 MSA 434.3 SSA 44.5

BDE .2683 8RA 1.0918 BC3 3.9638 FSP 2423 SG1 3340.0 962 318.2 THA 3.99 EL1 693.8 EL2 274.7 ALF 169.75

1369



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 24 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUN 24 1965

HELIOCENTRIC CONIC

RL 147.88 LAL -.0_ LOL 61.75 VL

RP 236.29 LAP .36 LOP 217.42 VP

RC 193.677 GL 9.26 GP 3.67 ZAL

PLANETOCENTRIC CONIC

C3 11.239 VHL 3.352

LNCM AZMTH LNCH TIME

90.00 14 52 36

90.00 8 22 3

100.00 16 26 8

100.00 9 31 12

110.00 18 0 40

110.00 10 13 8

DIFFERENTIAL CGRRECTION3

TOE .1950 TRA-1.0558 TC3 4.0635 SAU .6127

ROE -.1685 RRA -.0936 RC3 .3429 FAU .17233

FOE .2307 FRA 1.3600 FC-13.2753 BSP 11694

80E .2564 BRA 1.0599 6C3 4.0779 FSP 2557

DISTANCE 496.558 EARTH T0 MARS

33.483 GAL -.55 AZL 99.08 HCA 155.66 SMA lg6.25 ECC .24766 |NC .9236 vt 30.170

21.144 GAP 8.24 AZP 90.84 TAL 357.21 TAp 152.87 RCA 147.54 Apo 244.85 v2 23.26!

90.00 ZAp 155.61ETS 170.36 ZAE 163.59 ETE 14.71 ZAC 94.19 ETC 255.80 CLP 155.87

DLA lg.49 RAL 157.25 RAD 6567.4 VEL 11.516 PTH 2.01VHp 5.522 DpA -.90 RAp 194.17 ECC 1.1850

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2742.10 -27.92 77.61 15.81 94.91 15 38 18 2142.1 -26.95 69.08

40?3.34 -4.04 164.91 10.76 61.95 9 29 56 3473.3 -7.76 156.20

2440.48 -29.19 55.27 15.66 96.73 17 6 48 1840.5 -27.96 46.69

3850.19 -2.92 147.69 10.15 60.24 10 35 22 3250.2 -6.86 141.31

2144.70 -32.41 32.21 15.06 101.50 18 36 25 1544.7 -30.49 23.52

3718.74 -.18 138.19 8.42 55.82 11 15 7 3118.7 -4.64 129.98

MID-COURSE. EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3346.3 SGR 403.3 SG3 798.7 ST 669.03R 289.2 SS 419.7

RRT .6345 RRF -.6911RTF -.9322 CRT -.3363 CRS .5963 CST .5355

3GB 3370.5 R23 -.1223 R13 -.9331 LSA 718.7 MSA 434.5 SSA 44.8

SG1 3356.2 802 310.8 THA 4.41 ELI 677.3 EL2 269.0 ALF 170.16

LAUNCH DATE NOV 24 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC C_IC

RL 147.68 LAL -.00

RP 235.94 LAP .35

RC 198.086 GL 6.93

PLAN£TOCENTRIC CONIC

CS 11.004 VHL 3.317

LNCH AZNTN LNCN TIlE

90.00 14 46 58

90.00 6 18 14

100.00 16 22 30

100.00 9 27 23

110.00 17 57 1

110.00 10 9 21

OIFFERENT|AL CCRRECTIONS

TOE .1828 TRA-I.O200

ROE -.1601 RRA -.0922

FDE .2511 FRA 1.3354

ODE .2430 BRA 1.0241

DISTANCE 500.122 EARTH TO MARS

LOL 61.75 VL 33.450 GAL -.47 AZL 89.12 HCA 158.64 SMA 195.61 ECC .24517 INC .8821 Vt 30.170

LOP 218.39 VP 21.131 GAP 7.79 AZP 90.81 TAL 357.59 TAP 154.23 RCA 147.63 APO 243.57 V2 23.297

GP 3.91 ZAL 89.18 ZAP 154.70 ETS 170.19 ZAE 164.35 ETE 16.52 ZAC 94.44 ETC 255.79 CLP 154.98

DLA 19.48 RAL 156.32 RAD 8567.4 VEL 11.506 PTH 2.00 VHP 5.397 DpA -.72 RAp 194.35 ECC 1.1811

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2737.40 -27.90 77.27 14.54 95.08 15 34 36 2137.4 -26.90 68.74

4069.34 -4.17 164.68 9.57 61.97 9 26 3 3469.3 -7.89 157.98

2435.81 -29.16 54.93 14.39 98.90 17 3 6 1835.8 -27.89 46.36

3846.16 -3.06 147.66 8.95 60.25 10 31 30 3246.2 -7.00 141.09

2140.08 -32.35 31.86 13.78 101.70 18 32 41 1540.1 -30.4D 23.19

3714.65 -.31 135.98 7.24 55.82 11 11 16 3114.7 -4.79 129.76

MID-COURSE EXECUTION ACCURACy ORBIT OETERMINATION ACCURACY

TC3 4.1500 BAU .8133 SGT 3342.4 8GR 417.1 SG3 837.0 ST 648.7 SR 261.3 33 418.6

RC3 .3958 FAU .17939 RRT .8823 RRF -.7404 RTF -.9331 CRT -.3193 CRS .6312 CST .5113

FC-14.1140 BSP 11776 _ 3368.4 R23 -.1346 R13 -.9342 LSA 696.2 MSA 434.1 SSA 45.3

8C3 4.1688 FSP 2698 901 3354.6 8G2 303.8 THA 4.91 ELI 656.1 EL2 263.6 ALF 170.58

LAUNCH DATE NOV 24 1964 FLIGHT TIME 216.00 ARR!VAL DATE JUN 28 1965

HELIOCENTRIC CONIC

RL 147.68 LAb -.00 LOt. 61.75 VL

RP 235.59 LAP .32 LOP 219.36 VP

RC 198.280 GL 8.55 GP 4.17 ZAL

PLANET_ENTRIC CONIC

C3 10.783 VHL 3.284

LNCH AZNTH LNCH TIME

90.00 14 45 56

90.00 8 13 50

100.00 16 19 23

100.00 9 23 4

110.00 17 53 47

110.00 10 5 10

OIFFERENTIAL CORRECTIONS

TO( .1752 TRA -.9855 TC3 4.2386 OAU .6146

flOE -.15S7 RRA -.0910 RC3 .4555 FAU .18689

FOE .2628 FRA 1.3084 FC-15.0049 BSP 11771

DOE .2331 BRA .9897 0C3 4.2630 FDP 2837

DISTANCE 503.705

33.418 GAL -.40 AZL 89.16 HCA 157.61 SMA

21.120 GAP 7.34 AZP 90.77 TAL 357.97 TAp

88.39 ZAP 153.77 ETS 170.00 ZAE 165.12 ETE

EARTH T0 MARS

195.01ECC .24280 IHC .8569 vl 30.170

155.58 RCA 147.66 Apo 242.55 V2 23.33S

18.65 ZAC 94.70 ETC 255.79 CLP 154.00

OLA 19.42 RAL 155.38 RAD 6567.4 VEL 11.497 PTH 2.00 VHP 5.276 DpA -.52 RAP 194.51ECC 1.1775

L-I TIME |NJ LAT INJ LONG lNJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ Z LONG

2730.74 -27.85 76.79 13.27 95.32 15 31 27 2130.7 -26.83 68.27

4067.72 -4.22 164.59 6.37 81.97 g 21 38 3467.7 -7.94 157.88

2429.37 -29.10 54.46 13.11 97.15 16 59 53 1829.4 -27.61 45.90

3844.32 -3.12 147.56 7.76 60.28 10 27 8 3244.3 -7.06 140.99

2134.06 -32.27 31.41 12.50 101.95 18 29 21 1534.1 -30.28 22.76

3712.40 -.40 135.86 6.06 55.82 11 7 2 3112.4 -4.88 129.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3341.8 8GR 435.6 SG3 877.6 ST 632.1SR 273.0 SS 414.0

RRT .7266 RRF -.7861RTF -.9341 CRT -.3107 CRS .6544 CST .4906

SG8 33S9.9 R23 -.1485 R13 -.9353 LSA 676.9 MSA 430.4 SSA 45.g

SGt 3356.7 802 297.9 THA 5.45 EL1 638.9 EL2 256.6 ALF 170.87

LAUNCM DATE NOV 24 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUN 30 1965

HELIOCENTRIC C(_AIC

RL 147.68 LAL -.00

RP 233.24 LAP .29

RC 200.460 GL 8.12

PLANETOCENTRIC CONIC

C3 10.576 VHL 3.252

LNCH AZMTH LNCH TIME

90.00 14 43 32

90.00 8 8 48

100.00 16 16 51

100.00 9 18 9

110.00 17 50 59

110.00 10 0 31

DIFFERENTIAL CORRECTIONS

TOE .1603 TRA -.9549

ROE -.1474 RRA -.0900

FOE .2731 FRA 1.2841

BDE .2237 BRA .9592

DISTANCE 507.308

LOL 81.75 VL 33.3S9 GAL -.32 AZL 89.21 HCA 156.59 SMA

LOP 220.34 VP 21.113 GAP 6.90 AZP 90.73 TAL 358.33 TAp

GP 4.45 ZAL 87.61 ZAP 152.81 ET8 169.78 ZAE 165.89 ETE

EARTH TO MARS

194.44 ECC .24054 INC .7884 vl 30.170

156.92 RCA 147.67 APO 241.20 V2 23.369

21.15 ZAC 94.99 ETC 255.78 CLp 153.15

DLA 19.30 RAL 154.45 RAD 6567.4 V(L 11.488 PTH 2.00 VHP 5.157 DpA -.28 RAP 194.67 ECC 1.1741

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2721.89 -27.80 76.14 11.99 95.63 15 28 54

4068.69 -4.19 164.65 7.16 61.97 9 16 36

2420.96 -29.03 53.85 11.83 97.46 16 57 12

3844.86 -3.10 147.59 6.56 60.25 10 22 14

2126.43 -32.16 30.85 11.20 102.27 18 26 25

3712.13 -.41 135.85 4.88 55.62 11 2 23

MIO-COUR$i[ EXECUTION ACCURACy

TC3 4.3180 OAU .6150 SGT 3339.7 8GR 459.8 803 920.2

RC3 .5225 FAU .19469 RRT .7669 RRF -.8276 RTF -.9346

FC-15.9368 BSP 11766 SG8 3371.1 R23 -.1640 RI3 -.9362

8C3 4.3495 FSP 2987 SG1 3358.3 SG2 293.3 THA 6.07

PO CST TIM INJ 2 LAT INJ 2 LONG

2121.9 -26.73 67.64

3468.7 -7.91 157.94

1821.0 -27.69 45.30

3244.9 -7.04 141.02

1526.4 -30.13 22.22

3112.1 -4.8g 129.63

ORBIT DETERMINATION ACCURACY

ST 617.2 _R 264.8 S$ 409.7

CRT -.3010 CRS .6752 CST .4725

LSA 059.7 MSA 426.1 $SA 40.5

EL1 623.3 EL2 250.0 ALF 171.22
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1. 1964)

LAUNCH DATE NOV 24 1964 FLIGHT TIN( 220.00 ARRIVAL DATE JUL 2 1965

HELIOCENTRIC CONIC O[ STANCE 510.929 EARTH TO MARS

RL 147.68 LAL -.DO LOL 61.75 VL 33.360 GAL -.2S AZL 89.27 HCA 159.57 SHA 193.89 ECC .23839 INC .7342 Vl 30.170

RP 234.89 LAp .26 LOP 221.32 VP 21.108 GAP 6.47 AZP 90.68 TAL 358.69 TAP 158.26 RCA *47.67 APO 240.12 V2 23.405

RC 202.6236L 7.63 GP 4.76 ZAL 86.65 ZAP '51.82 ET$ 169.55 ZAE 166.65 ET( 24.*3 ZAC 95.30 ETC 255.77 CLP 152.19

PLANETOCENTR|C CONIC

C$ 10.362 VHL 3.222 OLA 19.11 RAL 153.52 RAG 8567.4 VEL 11.479 PTH 2.00 VHp 5.042 DPA -.OO RAP 194.83 ECC 1.1709

LNCH AZNTH LNCH TINE L-I TIME XNJ LAT lNJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ Z LAT |NJ Z LONg

SO.DO 14 41 49 2710.61 -27.72 75.33 10.70 96.03 15 27 0 2110.6 -26.59 66.84

go. DO 6 3 3 4072.48 -4.07 164.86 S.9§ 61.95 9 '0 55 3472.5 -?.79 158.15

100.00 16 14 56 2410.33 -28.93 55.07 [0.53 97.86 16 55 7 1810.3 -27.54 44.54

100.00 9 1Z 37 3847.99 -3.00 147.76 5.36 60.24 10 16 45 3246.0 -6.93 141.19

110.00 17 48 41 2117.05 -32.02 30.15 9.88 *02.66 18 23 58 1517.0 -29.95 21.55

ItO.O0 9 55 22 37*4.03 -.34 135.95 3.70 55.82 10 57 16 3114.0 -4.82 129.73

DIFFERENTIAL CORRECTIONS HIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE ,1678 TRA -.9247 TC3 4.3684 BAU .6147 SCFT 3333.9 IrA 489.2 SG3 964.5 ST 607.2 SR 255.5 SS 398.0

ROE -.1407 RRA -.0891 tiCS .5982 FAU .20286 RRT .8015 RflF -.8837 RTF -.9349 CRT -.3056 CRS .6783 CST .4610

FOE .2673 FRA 1.2546 FC-16.9154 BSP 11774 $_ 3369.S RE3 -.1817 R13 -.9368 LSA 646.2 MSA 415.4 SSA 47.6

BIDE .2190 BRA .9290 8C3 4.4290 FSP 3142 $61 3357.1 862 290.6 THA 6.76 ELI 6'3.2 ELI 244.0 ALF 171.32

LAUNCH DATE NOV 24 1964 FLIGHT TIME ZAZ.O0 ARRIVAL DATE JUL 4 1965

HELIOCENTRIC CONIC DISTANCE 514.568 EARTH TO MARS

RL 147.66 LAL -.00 LOL 6*.75 VL 33.333 GAL -.18 AZL 89.32 HCA 160.55 $14A 193.38 ECC .23635 [NC .6756 Vl 30.170

RP 234.53 LAP .ZZ LOP 222.3* VP 2*.108 GAP 6.04 AZP 90.84 TAL 359.03 TAP *59.59 RCA *47.67 APO 239.09 VZ 23.442

RC 204.770 GL 7.07 GP S.11 ZAL 86.** ZAP 150.80 ITS 169.28 ZAE *87.39 (T( 27.67 ZAC 95.64 ETC 255.76 CLP 151.21

PLAN(TOCENTRIC C.(_IC

C3 10.200 VHL 3.194 DLA 18.85 RAL 152.58 RAD 6567.4 _[L 11.47t PTH 1.99 VHP 4.930 DPA .32 RAP 194.97 ECC 1.,679

LNCN AZ14TH LNCH TIME L-I TIN( ZNJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIN( PO CST TIH INJ 2 LAT INJ Z LON;

90.00 14 40 32 2696.6* -27.6, 74.32 9.39 96.53 15 25 49 2096.6 -26.42 65.85

90.00 7 56 3, 4079.35 -3.85 16§.24 4.73 81.92 9 4 3, 3479.3 -7.57 158.55

100.00 16 13 43 2397.23 -28.8* 32.*2 9.2* 98.35 '6 53 40 *797.2 -27.35 43.62

100.00 9 6 22 3853.98 -2.79 148.09 4.14 60.23 10 ID 36 3254.0 -6.74 ,41.52

110.00 17 46 55 2105.82 -3,.85 29.30 8.55 103.,5 18 22 * 1505.6 -29.71 20.74

110.00 R 49 3R 3718.33 -.17 136.17 2.5, 55.82 10 51 37 3118.3 -4.65 129.96

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ONBI T DETERNINATION ACCURACY

TOE .1632 TRA -.8933 TC3 4.47*5 BAU .6189 SGT 3333.3 SfdR 328.5 6;3 ,012.0 ST 592.5 6R 246.5 63 387.1

flOE -.1343 RRA -.088, tiC3 .6848 FAU .2|,62 RRT .8327 RRF -.8947 RTF -.9359 CflT -.3009 CRS .6879 CST .4496

FOE .2688 FRA 1.2,88 FC-,7.98,9 BSP 11754 Sf_ 3374.6 R23 -.*977 R13 -.9382 LSA 628.7 HSA 405.1 S3A 48.7

BDE .2113 BRA .8976 8C3 4.5238 F94P 330S $61 3382.2 $4;2 289.0 THA 7.55 ELI 598.0 EL2 232.9 ALF 171.58

LAUNCH DATE NOV 24 1964 FLIGHT T|ME 224.00 ARRIVAL DATE JUL 6 IgSS

HEL|OCEHTRIC CONIC

RL 147.68 LAL -.00

RP 234.1T LAP .19

RC E06.900 GL 6.43

PLANETOCENTRIC CONIC

(3 10.029 VHL 3.167

LNCH AZNTH LNCH TIME

90.00 14 40 45

90.00 T 4R 8

100.00 16 13 14

100.00 9 59 20

110.00 17 45 45

110.00 9 43 18

DISTANCE 5|8.224 EARTH TO MARS

LO(. 61.75 VL 33.307 GAL -.12 AZL 89.39 HCA 161.54 SHA 192.89 ECC .23441 INC .6105 Vl 30.170

LOP 223.29 VP 21.,07 GAP 5.52 AZP 90.58 TAL 359.37 TAp |60.91 RCA 147.68 Apo 233.11 VZ 23.479

GP 5.50 ZAL 85.39 ZAP 149.74 ETS 188.99 ZAE 168.09 ETE 31.89 ZAC 96.02 ETC 255.76 CLP 150.19

DLA 18.51 RAL lit.64 RAD 6567.4 VEL 11.464 PTH 1.99 VHp 4.822 DPA .68 RAp 195.11 ECC 1.1650

L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2679.59 -27.48 73.09 8.06 97.13 '5 25 25 2079.6 -26.20 64.65

4089.60 °3.52 *65.82 3.49 6|.88 8 57 18 3489.6 -7.25 159.13

236*.35 -28.68 50.97 7.87 98.93 IG 52 56 1781.3 -27.11 42.50

3663.07 -2.4R *46.59 2.92 60.20 *O 3 43 3263.1 -6.43 142.03

2091.90 -3*.63 28.29 7.18 103.70 ,8 20 37 ,491.9 -29.42 19.76

3725.28 .09 138.53 1.31 55.82 lO 45 24 3125.3 -4.39 130.32

OIFF[RENT|AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1616 TRA -.8627 TC3 4.4936 BAU .6**5 $GT 3300.7 SGR 570.0 SG3 1057.5 ST 580.2 SR 236.6 3S 37*.Z

ROE -.1276 RRA -.0672 RC3 .7798 FAU .21990 RRT .8568 RRF -.9*99 RTF -.9352 CRT -.3028 CRS .6857 CST .4450

FOE .2526 FRA 1.|781 FC-,8.9831BSP *,770 SG8 3349.6 R23 -.2*77 R|3 -.9382 LSA 6*3.3 NSA 38R.6 SSA 50.2

BOE .2059 BRA .8671 BC3 4.5607 F_UP 3482 SGI 3338.9 $G2 290.7 THA 8.48 EL* 585.3 EL2 223.5 ALF 171.75

LAUNCH DATE NOV 24 1964 FLIGHT TIN[ 228.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 233.80 LAp .'6

RC 209.011GL 3.71

PLANETOCENTRIC CONIC

C3 9.868 VHL 3.141

LNCH AZ14TH LNCH TIRE

90.00 14 41 32

90.00 7 40 40

100.00 16 13 33

100.00 8 51 26

110.00 17 45 14

110.00 9 36 15

DIFFERENTIAL CGRRECTIONS

TO( .1673 TRA -.8296 TC3 4.4134 OAU .5937

ROE -.1199 RRA -.0859 RC3 .880T FAU .22682

FOE .2163 FRA 1.1227 FC-1R.0810 B_P 11842

BO( .2058 BRA .8342 0C3 4.5004 FSP 3673

DISTANCE 521.896 EARTH TO MARS

LOL 61.75 VL 33.282 CAL -.06 AZt. 89.46 HCA 162.53 SMA 192.43 ECC .23257 INC .5370 Vl 30.170

LOP 224.28 V1P 21.*09 GAP 5.21 AZP 90.51 T/d. 359.69 TAp *62.22 flCA 147.68 APO 237.19 V2 23.517

r,,p 5.94 ZAL 84.70 ZAP t48.84 ET5 188.68 ZA( |88.7t ET( 36.92 ZAC 96.43 ETC 255.74 CLP 149.15

DLA *8.07 R_J. 150.69 RAO 6567.4 VEL tl.457 PTH 1.99 VHP 4.717 OpA 1.10 RAP 195.24 ECC 1.1624

L-I TIME |NJ LAT INJ lONG |NJ RT A$C |NJ AZMTH ZNJ TIME PO CST TIN XNJ 2 LAT XNJ 2 LONG

2659.*9 -27.30 71.63 6.71 97.84 15 25 51 2059.2 -25.93 63.22

4103.58 -3.07 *66.80 Z.Z4 61.84 8 49 11 3503.6 -6.81 159.92

2362.35 °28.44 49.59 6.51 99.63 16 52 57 1762.3 -26.81 41.17

3875.66 -2.08 249.28 t.68 60.17 9 56 1 3275.7 -6.01 142.73

2075.57 -3|.38 27.10 5.79 |04.36 18 '9 50 1475.6 -29.07 18.64

3735.20 .47 *37.05 .10 55.02 *0 38 31 5135.2 -4.01 130.84

NID-Coufl_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$_T 321|.8 3DR 617.4 863 |095.7 ST 572.8 SIR 224.7 3S 344.3

flRT .8725 RRF -.9392 RTF -.9316 CRT -.3239 CRS .6553 C3T .4535

If,8 3270.6 R23 -.2443 Rt3 -.9355 LSA 602.2 NSA 362.9 3SA 52.7

3GI 3257.1 SG2 297.5 THA 9.60 EL1 578.1 ELI 210.7 ALF 171.64

1371



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE MO¥ 24 1966 FLIGHT TIME 228.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC CONIC

RL 147.68 LAL -.00 LOL 81.75 VL

RP 233.44 LAP .13 LOP 225.28 VP

RC 211.104 ;L 4.87 6P 6.43 ZAL

FLAMETO£ENTR|C CC441C

C3 9.718 VHL 3.117

LNCH AZMTH LNCH TIME

90.00 14 43 17

90.00 7 31 24

1DO.DO 18 14 50

tOO.DO 8 42 33

110.00 17 45 27

110.O0 9 28 24

DIFFERENTIAL C._RRECT|ON8

TOE .4034 TRA -.8614 TC3 5.4947 BAU .7280

ROE -.0910 RRA -.0804 RC3 1.0956 FAU .25746

FDE -.2717 FflA 1.1680 FC-22.9849 BSP 4144

BiDE .4154 BMA .9662 603 5.6029 FSP 2577

DISTANCE .ODD EARTH TO MARS

33.256 GAL .OO AZL 89.54 HCA 163.52 SMA 191.99 ECC .23082 INC .4555 Vl 30.170

21.114 GAP 4.80 AZP 90.44 TAL .00 TAp 163.53 RCA 147.68 APO 236.31 V2 23.555

84.02 ZAP 147.51 ET8 188.30 ZA( 169.25 ETE 42.84 ZAC 96.89 ETC 255.73 CLP 146.08

DLA 17.52 RAL 149.73 RAO 6567.4 VEL 11.450 PTH 1.99 VHP 4.615 OPA 1.58 RAP 195.37 ECC 1.1599

L-I TIME INJ LAT [NJ LONG ZNJ RT ASC ]NJ AZNTH INJ TIM( PO C$T TIM INJ 2 LAT INJ Z LONG

2835.00 -27.06 69.89 5.32 98.68 15 27 12 2035.0 -25.58 61.54

4121.71 -2.49 167.61 .98 81.78 8 40 5 3521.7 -6.24 160.94

2339.81 -28.17 47.97 5.10 100.44 16 53 49 1739.6 -26.44 39.59

5892.13 -1.50 150.19 .43 60.14 9 47 25 3292.1 -5.46 143.64

2058.2Q -31.03 25.69 4.36 105.13 18 19 44 1456.3 -28.64 17.30

3748.45 .98 137.74 358.66 55.83 10 30 53 3148.5 -3.51 131.53

MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3679.2 SGR 724.5 SG3 1252.0 ST 902. O SR 176.4 SS 379.4

RRT .8R13 RRF -.9605 RTF -.9458 CRT -.6060 CRS -.2312 CST .8835

Sr_ 3946.3 R23 -.2461 RI3 -.9493 LSA 969.8 MSA 211.4 SSA 63.3

SGI 3933.0 9;2 324.1 THA 9.52 ELI 908.5 EL2 139.3 ALF 173.08

LAUNCH DATE NOV 24 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC C_NIC

RL 147.88 LAL -.00

RP 235.07 LAP .10

RC 213.178 ft. 3.92

PLAN_TOCENTRIC CCNIC

C3 9.579 VHL 3.095

LNCH AZMTM LNCH TIM(

90.00 14 48 8

gO.DO 7 20 48

IOO.OO 16 17 4

1OO.00 8 32 33

110.00 17 46 29

110.00 9 19 37

DIFFERENTIAL CCRRECTIONS

TD( .1928 TRA -.7544 TC3 4.7050 BAU .8209

ROE -.1010 RflA -.0820 RC3 1.1713 FAU .25057

FOE .0838 FRA .9780 FC-22.8455 BSP 11092

BOE .2177 BRA .7588 BC3 4.8488 FSP 3933

DISTANCE 529.288 EARTH TO MARS

LOt. 61.75 VL 33.236 GAL .08 AZL 89.64 HCA 164.52 SMA 191.58 ECC .22916 INC .3646 vl 30.170

LOP 228.27 VP 21.121 GAP 4.40 AZlP 90.35 TAL .31 TAp 164.83 RCA 147.68 APO 235.48 V2 23.593

reP 6.99 ZAL 83.38 ZAP 146.SS (TS 167.89 ZAE 169.60 ETE 49.70 ZAC 97.42 ETC 255.71 CLP 146.98

DLA 16.84 RAt. 148.76 RAD 6367.3 VEL 11.444 PTH 1.99 VHp 4.518 DPA 2.14 RAp 195.50 ECC 1.1576

b-I TIM( INJ LAT INJ LCIAG INJ fit ASC INJ AZMTH |NJ TIME PC) CST TIN INJ 2 LAT [NJ Z LONG

2606.50 -26.75 87.87 3.88 99.65 15 29 34 2006.5 -25.14 59.57

4144.52 -1.75 168.89 359.69 61.73 8 29 52 3544.5 -5.52 162.23

2313.25 -27.83 46.07 3.65 101.38 16 55 37 1713.2 -25.97 37.76

$913.01 -.79 131.33 359.16 60.12 9 37 46 3313.0 -4.76 144.60

2033.49 -30.61 24.05 2.88 106.02 18 20 22 1433.5 -28.11 15.74

3785.53 1.63 138.63 357.64 55.85 10 22 23 3165.5 -2.86 132.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3277.0 Sr_ 765.4 SG3 1222.2 ST 571.6 3R 194.2 88 282.2

RRT .9075 RRF -.9691 RTF o.9391 CRT -.3966 CRS .4635 CST .5563

SGB 3365.Z fl23 -.2594 R13 -.944§ LSA 599.6 MSA 284.1 SSA 62.0

$61 3350.4 862 314.4 THA 12.08 ELI 577.3 EL2 176.5 ALF 171.52

LAUNCH DATE NOV 24 1964 FLIGHT TIM( 232.00 ARRIVAL OkTE JUL 14 1965

HELIOCENTRIC CONIC

RL 147.66 LAL -.00 LOL 61.75 VL

RP Z32.TO LAP .07 LOP 227.27 vP

RC 215.236 6L 2.$t ;p 7.63 ZAL

PLANETOCENTRIC CONIC

C3 9.451 VHL 3.074

LNCH AZMTH LNCH TIME

90.00 14 50 10

go. D0 7 8 50

lOO.OO 16 20 25

100.00 8 21 16

110.00 17 48 25

110.00 9 9 46

DIFFERENTIAL CORRECTIONS

TOE .2134 TRA -.7243 XC3 4.6518 BAU .6114

ROE -.0885 RRA -.0798 RC3 1.3328 FAU .25931

FOE -.0284 FRA .8989 FC-23.7527 BSP 11178

BOE .2310 BRA .7287 BC3 4.8389 FSP 4146

DISTANCE 533.005 EARTH TO MARS

33.215 GAL .11AZL 89.?4 HCA 165.52 SNA 191.19 ECC .22759 INC .2594 Vt 30.170

21.131 GAP 4.01AZP 90.25 TAL .59 TAp 166.11RCA 147.68 Apo 234.70 v2 23.631

82.75 ZAP 145.10 ETS 167.42 ZAE 169.76 ETE 57.37 ZAC 98.01ETC 255.70 CLP 145.84

OLA 16.01RAL 147.77 RAD 6567.3 VEL 11.439 pTH 1.98 VHP 4.424 DpA 2.78 RAp 195.64 ECC 1.1555

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2573.08 -26.35 65.50 2.39 100.77 15 33 3 1973.1 -24.59 57.27

4172.67 -.84 170.46 358.38 61.69 8 18 23 3572.7 -4.62 163.81

2282.05 -27.39 43.65 2.15 102.47 16 58 27 1682.0 -25.39 35.62

3938.94 .09 152.76 357.86 60.11 9 26 55 3338.9 -3.89 146.23

2006.71 -30.09 22.13 1.34 107.04 18 21 52 1406.7 -27.46 13.93

3787.04 2.46 139.76 356.38 55.89 10 12 53 3187.0 -2.04 133.55

MID-COURSE EXECUTXON ACCURACY ORBIT DETERMINATION ACCURACY

SOT 3211.1 SGR 850.1SG3 1270.8 ST 585.7 SR 173.1 SS 261.5

RRT .9142 RRF -.9781RTF -.9367 CRT -.4335 CRS .2220 CST .6961

SGB 3321.7 RZ3 -.2770 R13 -.9439 LSA 619.5 MSA 229.4 SSA 70.9

SG1 3304.8 SGZ 334.8 THA 13.75 EL1 590.9 EL2 154.6 ALF 172.16

LAUNCH DATE NOV 24 1964 FLIGHT TIME 234.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CONIC DISTANCE 536.738 EARTH TO MARS

RL 147.68 LAL -.OO LOt. 61.75 VL 33.194 GAL .16 AZL 89.86 HCA 166.52 SNA 190.82 ECC .22610 INC .1385 vl 30.170

RP 232.32 LAP .03 LOP 228.27 VP 21.142 GAP 3.62 AZP 90.14 TAL .87 TAp 167.39 RCA 147.67 APO 233.96 V2 23.670

RC 217.275 GL 1.53 GP 8.37 ZAL 82.16 ZAP 143.81ETS 166.89 ZAE 169.67 ETE 65.59 ZAC 98.69 ETC 255.67 CLP 144.66

PLANI[TOCENTRIC COIAIC

C3 9.336 VML 3.056 DLA

LNCM AZMTH LNCH TIME L-I TIME |NJ LAT XNJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 53 33 2533.97 -25.82 62.76 .83 102.05 15 37 47

90.00 6 55 18 4207.00 .26 172.37 357.04 61.68 8 5 25

100.00 18 25 ! 2245.45 -26.82 41.28 .57 103.71 17 2 26

100.00 8 8 31 3970.76 1.16 154.50 356.54 60.13 9 14 42

110.00 17 51 23 1975.20 -29.44 19.91 359.73 108.21 18 24 18

110.00 8 58 38 $813.77 3.47 141.15 355.10 55.97 10 2 12

DIFFERENTIAL CCRRECT|ON8 MID-COURSE EXECUTION ACCURACy

TOE .2251 TRA -.7000 TC3 4.5802 BAU .6023 9GT 3139.9 8GR 950.8 SG3 1320.0

ROE -.0748 RRA -.0776 RC3 1.5190 FAU .26809 RRT .9190 RRF -.9848 RTF -.9339

FOE -.1434 FflA .8207 FC-24.8393 BSP 11287 SG8 3280.7 flZ3 -.2915 R13 -.9435

BDE .2372 BflA .7043 BC3 4.8255 FSP 4371 SG1 3260.8 862 360.9 THA 15.75

14.99 RAL 146.75 RAO 6567.3 VEL 11.434 PTH 1.98 VHp 4.335 DpA 3.52 RAP 195.79 ECC 1.1537

PO CST TIM ]NJ 2 LAT INJ Z LONG

1934.0 -23.90 54.62

3607.0 -3.52 165.74

1645.4 -24.67 33.14

3370.8 -2.82 147.98

1375.2 -26.67 11.82

3213.8 -1.02 134.95

ORBIT DETERMINATION ACCURACY

ST 592.8 SR 149.9 SS 267.1

CRT -.4324 CR8 -.0318 CST .8200

LSA 637.0 MSA 180.4 SSA 83.2

ELI 596.5 [L2 134.3 ALF 173.43
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE NOV 24 19S4 FLIGHT TIME 236.00 ARR|VAL DATE JUL 18 1965

HELiOCENTR|C CONIC

RL 147.68 LAL -.00

RP 231.95 LAp .00

Re 219.295 GL .01

PLANETO¢ENTRIE CONIC

CS 9.237 VHL 3.039

LNCH AZNTH LNCH TIN(

90.00 15 2 27

90.00 6 39 55

100.00 16 51 2

100.00 7 54 1

110.00 17 55 32

110.00 8 46 0

DIFFERENTIAL CORRECTION8

TOE .Z449 "iRA -.8741

ROE -.0566 RRA -.0742

FOE -.3094 FRA .7245

ROE .2513 9RA .6782

DISTANCE 540.484 EARTH TO MARS

LOt. 61.75 VL 33.175 GAL .2| AZL 80.00 MCA 167.55 SMA 190.47 ECC .22468 INC .OOOO Vl 30.170

LOP 229.28 VP 21,15S GAP 3.24 AZP 90,00 TAL 1,13 TAp 168.66 RCA 147.67 Apo 255.26 V2 23.709

GP 9.23 ZAL 81.59 ZAP 142.47 ETS 166.28 ZAE 169.26 ETE 73.90 ZAC 99.48 ETC 255.64 CLP 143.45

OLA 13.75 RAL 145.88 RAD 6587.3 VEL 11.429 PTH 1.98 VHp 4.250 DpA 4.38 RAp 195.96 [CO 1.1520

L-I TIME INJ LAT INJ LONG .|NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2488.15 -25,13 59,58 559.19 103,50 15 43 55 1888.1 -23.02 51.54

4248.66 1.61 174.69 555.68 61.72 7 50 43 3646.7 -2.18 168.07

2202,45 -26,09 38,29 558,92 105.12 17 7 44 1602.5 -25.76 30.27

4009,59 2,48 156,63 555,20 60.20 9 0 50 3409.6 -1.50 150.11

1938,05 -28.62 17.33 558,03 109,54 18 27 50 1338.0 -25.69 9.38

3848.78 4,75 142,88 353,80 56.11 9 50 7 3246,8 .25 136.67

MID-COURSE EXECUTION ACCURACY OR91T DETERMINATION ACCURACY

TC3 4.5478 9AU .8014 STeT 3092.9 $GR 1074.7 SG3 1375.5 ST 611.6 SR 119.5 SS 315.4

RC3 1,7432 FAU ,27817 RRT ,9251 RRF -,9897 RTF -,9325 CRT -.4062 CRS -.2759 CST ,8979

FC-28.0721 9SP 11102 SGO 3274,3 R23 -,2984 Rt3 -,9449 LSA 678,2 MSA 133,8 $SA 99.6

9C3 4.8704 FSP 4538 SGI 3250,6 SG2 393,2 THA 18,06 EL1 613.5 ELI 108.8 ALF 175.SZ

LAUNCH DATE NOV 24 1964 FLIGHT TIN( 238,00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CGNIC

RL 147,68 LAL -.00

RP 231.57 LAP -.03

RC 221.297 GL -1.78

PLANETOCENTRIC _IC

C3 9,158 VHL 3,028

LNCH AZMTH LNCH TIM(

90.00 15 11 7

90.00 S 22 18

100,00 16 38 43

100.00 7 37 23

110.00 18 1 5

110.00 8 31 31

DIFFERENTIAL C4:RRECTIONS

TOE .2795 TRA -.6458

ROE -.0317 RRA -.0692

FOE -,5321 FRA .6080

90( .Z784 8RA ,8493

LOL 61,75 VL

LOP 230,29 VP

GP 10,23 ZAL

DISTANCE 544.244 EARTH TO MARS

33,157 GAL .25 AZL 90.16 HCA 168.54 814A 190.14 (CC .22335 INC .1639 vl 30,170

21,171 GAP 2.67 AZP 89,84 TAt. 1,36 TAp 189,92 flCA 147,67 APO 232,80 v2 28.748

81.06 ZAP 141,04 ETS 165.59 zAE 168.51ETE 81.79 ZAC 100.41ETC 255.80 CLP 1A2.20

DLA 12.23 RAL 144.56 RAD 6567.3 VEL 11.426 PTH 1.96 VHP 4.172 DpA 5.40 RAP 196.16 ECC 1.1507

L-I TIM( INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TII4_ PO CST TIM INJ Z LAT INJ 2 LONG

2434.29 -24.22 55.90 557.46 105.13 15 31 42 1934.3 -21.91 47.99

4299.19 3.24 177.52 554.30 61.85 7 33 57 _Hi99.2 -.55 170.89

2151.78 -25.15 34.83 357.17 108.72 17 14 33 1531.8 -22.6E 26.94

4056,93 4,08 159,24 353,84 60.38 8 45 0 3436.9 .10 152,71

1894,05 -27,58 14,33 356.24 111,04 18 32 39 1194.1 -24,47 G,54

3887,43 6,27 145,02 352,48 59,33 9 36 18 3297,4 1,80 138.79

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.4985 8AU .6030 _W,T 3041.6 _ 1222_2 $¢;3 1430.2 ST 640.3 8R 80.9 8S 424.1

RC3 2,0047 FAU ,28804 RRT ,9251RRF -,9932 RTF -,9309 CRT -.2541Cfl8 -,2968 CST .9119

FC-27.2291BSP 11223 Sr_ 3278.0 R23 -.3000 R13 -.9473 LSA 782.3 MSA 144.7 SSA 76.9

BC3 4.9250 FSP 4766 SG1 3249.2 S_ 433.8 THA 20.76 ELI 849.8 EL2 78.2 ALF 178.16

LAUNCH DATE NOV 24 1964 FLIGHT TIME 240.00 ARRIVAL DATE JUL 22 1865

HELIOCENTRIC CONIC

RL 147.98 LAL -.OO

RP 231,20 LAp -,O6

RC 223.281GL -3.94

PLANETOCENTRIC CONIC

C3 9.106 VHL 3.018

LNCH AZMTH LNCH TIME

90.00 15 21 54

90.00 6 1 57

100,00 16 48 23

100.00 7 18 10

110,00 18 8 18

110,00 8 14 44

DIFFERENTIAL CORRECTIONS

TO( .$182 TRA -.6049

RDE .0024 RRA -,0600

FOE -.8216 FRA .4476

80E .3182 9RA .6078

DISTANCE 548.020 EARTM TO MARS

LOL 61.75 VL 33.139 GAL .29 AZL 90.36 HCA 169.55 SMA 189.82 ECC .22208 INC .3628 vl 30.170

LOP 231.30 vP 21.188 GAP 2.50 A_ 89.65 TAL 1.82 TAP 171.17 RCA 147.87 APO 231.98 V2 23.788

GP 11.44 ZAL 80.57 ZAP 139.53 ET$ 164.77 ZA( 167.38 ETE 88.85 2AC 101,$2 ETC 255.55 CLP 140.91

OLA

L-I TIME INJ LAT

2370,65 -23,02

4360,72 5.20

2091.73 -23.91

4114.$7 6.02

1841.65 -26.25

3937,71 8.16

TC3 4,4490 BAU .6108

RC3 2,3126 FAU ,29768

FC-28.2952 BSP 10947

BC3 5.0142 FSP 4917

10.35 RAL 143.36 RAD 6567.3 VEL 11.484 PTH 1.98 VHP 4.100 OPA S.81 RAP 198.41 ECC 1.1499

INJ LONG INJ RT ASC INJ AZMTH INJ T|ME PO CST TIN INJ Z LAT INJ 2 LONG

51.62 355.61 106.95 18 I 24 1770.7 -20.49 43.87

180,97 552,91 82,13 7 14 38 3780.7 1,43 174.32

30,79 555.30 108.49 17 23 15 1491.7 -21.16 23.08

162.44 352.48 60.$7 8 26 44 3514.9 2.07 155.89

10.85 554.33 112.72 18 38 59 1241.7 -28.94 5.24

147.69 551.15 56.69 9 20 22 3337.7 3.72 141.42

MIO-COUflS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 2989.8 SGR 1400.7 SG3 1483.8 9T 702.8 IR 54.6 SS 588.8

RRT .9280 RRF -.9956 RTF -.9313 CflT .4758 CflS .4128 CST .9195

SGB 3301,6 R23 -,2912 fl13 -,9523 LSA 899,2 MSA 181.1 SSA 47.8

SG1 3286,9 SGZ 477,5 THA 24,04 EL1 703.3 EL2 48,0 ALF 2,13

LAUNCH DATE NOV 24 1964 FLIGHT TIM( 242,00 ARRIVAL DATE JUL 24 1995

HELIOCENTRIC C_IC DISTANCE 551.605 EARTH TO MARS

RL 147.68 LAL -.00 LOL 61.75 VL 35.123 GAL .33 AZL 90.60 HCA 170.56 SMA 189.53 ECC .12089 IN( .5970 vl 30.170

RP 230.82 LAp -.10 LOP 232.32 VP 21.207 GAP 2.14 A_ 69.41 TAL 1.84 TAP 172.41RCA 147.89 APO 231.39 V2 23.827

tiC 225.247 6b -6.56 GP 12.89 ZAL 80,14 ZAP 137.90 ET5 163,81 zA( 165,84 ETE 94,79 2AC 102,97 ETC 235,48 CLP 139,57

PLAMETOCENTRIC CONIC

CS 9,102 VHL 3.017 OLA 8.02 RAL 142.06 RAD _ 6587.5 VEL 11,423 PTH 1,98 VHp 4.037 OPA 9,OQ RAP 196,73 ECC 1,1498

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN( PQ C$T TIM INJ 2 LAT |NJ 2 LONG

90.00 15 $5 19 2294.66 -21.43 46.62 553.66 108.97 18 13 33 1894.7 -18.84 39.05

90.00 5 38 9 4436.44 7.59 185.25 551.54 62.64 G 52 5 3839.4 3.87 178.55

100.00 17 0 31 2019.83 -22.28 26.08 553.33 110.46 17 34 11 1419.6 -19.29 18.55

100.00 6 55 37 4186.50 8.39 166.44 551.11 61.20 8 5 24 358S.3 4.48 159.83

110.00 18 17 36 1778.63 -24,53 6.75 552,31 114,59 19 47 14 1178,S -21,01 359,3?

110.00 7 55 2 4000.47 10.49 151.08 549,84 57,28 9 I 42 3400.5 S,10 144,71

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3615 TRA -,5794 TC3 4.3094 BAU ,6169 9GT 2909,8 _ 5618,8 863 1531,8 ST 797,11R 112.3 89 880.1

ROE .0518 RRA -.0479 RC3 2.6703 FAU .30620 RRT ,9264 RRF -,9973 RTF -,9274 CRT ,9277 CRS ,9574 CST .9218

FOE-1.2035 FRA .2725 FC-29.1252 BSP 11142 S_ 5528.8 R23 -.2845 R13 -,9559 LSA 1t09.2 NSA 221.8 SSA 29.5

ROE .3651BRA .5813 8C3 5.0697 FSP 5093 SG1 5284,9 962 539,1THA 28,06 ELI 774,2 EL2 41.5 ALF 7,75
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 24 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CONIC DISTANCE 555.602 EARTH TO MARS

RL 147.68 LAL -.00 LOL 61.75 VL 33.107 GAL .37 AZL 90.89 HCA 171.58 SMA 189.25 ECC .21975 INC .8925 Vl 30.170

RP 230.43 LAp -,13 LOP 235.33 VP 21.227 GAP 1.•9 AZP 89.12 TAL 2.05 TAp I73.63 RCA 147.66 Apo 230.83 V2 23.86•

RC 227.193 GL -9.81GP 14.67 ZAL 79.7• ZAF 136.13 ETS 162.67 ZAE 163.85 ETE 99.55 ZAC 104.52 ETC 255.38 CLP 138.18

PLANETOCENTRIC CONIC

C3 9.185 VHL 3.Q27 DLA 5.08 RAL 140.80 RAD 656•.3 VEL 11.426 pTH 1.98 VHp 3.98• DpA g.83 RAp 197.15 ECC 1.1508

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 52 4 2202.84 -19.28 40.74 351.60 111.15 16 28 4• 1602.8 -16.24 35.39

9O.OO 5 9 AS 4530.94 10.51 190.66 350.23 63.55 6 25 17 3930.9 6.87 185.87

100.00 1• 15 49 1932.•6 -20.10 20.53 351.25 112.60 17 48 1 1532.8 -16.86 13.23

100.00 6 28 45 4276.26 11.29 171.52 349.82 62.14 • 39 59 3676.3 7.48 164.81

110.00 18 29 52 1702.01 -22.28 1.94 350.18 116.63 18 57 54 1102.0 -18.52 354.82

110.00 • 31 29 4079.76 13.37 155.39 348.60 38.24 8 59 28 3479.8 9.07 148.93

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4097 TRA -.5540 TC3 4.1288 OAU .6314 SGT 2821.1 $GR 1882.2 SG3 1571.2 ST 840.6 SR 236.2 $5 1106.3

ROE .1209 RRA -.0501RC3 3.0842 FAU .51310 RRT .9239 RRF -.9983 RTF -.9231 CRT .9420 CRS .9956 CST .9289

F02-1.6731FRA .0879 FC-29.5758 BSP 11353 SGB 3391.4 R23 -.2894 R13 -.9613 LSA 1386.4 MSA 253.0 SSA 18.9

BDE .4272 BRA .5548 BC3 5.1535 FSP 5232 SG1 3336.2 SG2 609.0 THA 32.88 EL1 869.8 EL2 •6.6 ALF 14.95

LAUNCH DATE NOV 24 1964 FLIGHT TIME 246.00 ARRIVAL DATE JUL 28 1965

EARTH TO MARS

188.98 ECC .21868 INC 1.2702 vl 30.170

174.85 RCA 147.66 Apo 230.51 v2 25.907

105.14 ZAC 106.61ETC 255.23 CLP 136.73

HELIOCENTRIC CONIC DISTANCE 539.412

RL 147.68 LAL -.00 LOL 61.75 VL 33.092 GAL .40 AZL 91.27 HCA 172.60 SMA

RP 230.05 LAP -.16 LOP 234.36 VP 21.249 GAP 1.44 AZP 88.74 TAL 2.25 TAp

RC 229.120 GL -13.89 GP 16.91ZAL 79.50 ZAp 134.16 ETS 161.30 ZAE 161.33 ETE

PLANETOCENTRIC CO_IIC

CS 9.348 VHL 3.057 DLA 1.33 RAL 138.93 RAD 6567.3 VEL 11.434 PTH 1.98 VHp 3.953 DpA 12.04 RAp 197.73 ECC 1.1538

LNCH AZNTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

90.00 16 13 24 2089.97 -16.36 35,74 349.48 113.44 16 48 14

90.00 4 35 6 4651.47 14.06 197.73 549.11 65.17 5 52 37

100.00 17 35 21 1825.60 -17.16 13.93 349.10 114.86 18 5 47

lO0.00 5 55 49 4391.08 14.85 178.19 348.72 63.76 • 9 0

110.00 18 45 1 1807.53 -19.28 356.25 347.97 118.79 19 11 49

110.00 7 2 38 4181.90 16.95 161.15 347.55 59.86 8 12 20

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .4732 TRA -.5256 TC3 3.8742 BAU .6567 SGT 2714.6 SGR 2212.4 SG5 1595.9

ROE .2276 RRA -.0008 RC3 3.5503 FAU .31720 RRT .9195 RRF -.9990 RTF -.9174

F02-2.2849 ERA -.1911 FC-29.3783 BSP 11757 SGB 3502.0 R23 -.2452 R13 -.9684

BDE .5251 8RA .5256 BC3 5.2549 FSp 5328 SG1 3433.9 882 687.4 THA 38.69

PO CST TIM INJ 2 LAT INJ 2 LONG

1490.0 -15.05 26.63

4051.5 10.60 190.76

1225.6 -13.67 6.88

3791.1 11.21 171.50

1007.5 -15.29 349.40

3581.9 12.82 154.47

ORBIT DETERMINATION ACCURACY

ST 937.5 SR 431.4 SS 1474.4

CRT .9459 CRS .9993 CST .9399

LSA 1•78.5 MSA 275.5 SSA 12.2

EL1 1024.1 EL2 127.0 ALF 23.93

LAUNCH DATE NOV 24 1964 FLIGHT TIME 248.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CONIC

RL 147.68 LAL -.00 LOL 61.75 VL

RP 229.67 LAP -.20 LOP 235.38 VP

RC 231.027 GL -19,11GP 19.78 ZAL

PLANETOCENTRIC CONIC

CS 9.748 VHL 3.122

LNCH AZNTH LNCH TIME

90.00 16 41 25

-90.00 3 51 10

100.00 18 I 7

100.00 5 1a 9

110.00 19 5 35

110.O0 6 26 10

DIFFERENTIAL CORRECTI0_IS

TOE .5654 TRA -.4964 TC3 3.5500 BAU .7024

ROE .4008 RRA .0471RC3 4.0559 FAU .31759

FDE-3.09A9 FRA -.5102 FC-28.2056 BSP 12546

BDE .6931BRA .4987 8C3 5.3901FSP 5372

DISTANCE 565.254 EARTH TO MARS

53.078 GAL .45 AZL 91.7• HCA 173.63 SMA 188.74 ECC .21767 INC 1.7705 vl 30.170

21.275 GAp 1.09 AZP 88.2A TAL Z.43 TAp 176.06 RCA 147.65 APO 229.82 V2 23.948

79.39 ZAp 131.89 ET8 159.64 ZAE 158.14 ETE 105.65 ZkC 109.29 ETC 255.01CLP 135.20

DLA -3.51RAL 136.94 RAD 656•.4 VEL 11.452 pTH 1.99 VHp 3.946 DPA 14,84 RAp 198.54 ECC 1.1604

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1947.87 -12.33 25.26 347.42 115.69 17 13 53 1347.9 -8.78 18.38

4810.04 18.36 207.38 348.41 68.06 5 11 20 4210.0 15.22 200.11

1690.77 -13.13 5.94 347.01 117.10 18 29 18 1090.8 -9.40 359.15

4542.37 19.18 187.34 348.05 66.63 6 29 51 5942.4 15.86 180.12

1488.93 -15.25 349.41 345.80 120.97 19 30 24 888.9 -11.04 342.84

4316.98 21.38 169.12 346.94 62.67 7 58 7 3717.0 17.55 162.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2612.3 SGR 2638.7 SG3 1600.9 ST 1075.2 SR 739.9 SS 1947.0

RRT .9187 RRF -.9994 RTF -.9107 CRT .9567 CRS .9998 CST .9529

SGB 3713.1 R23 -.2114 R13 -.9768 LSA 2325.9 MSA 290.6 SSA 7.9

881 3632.1 SGZ 771.1 THA 45.32 EL1 1292.9 EL2 179.0 ALF 34.10

LAUNCH DATE NOV 24 1964 FLIGHT TIME 250.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CONIC DISTANCE 56•.066 EARTH TO MARS

RL 147.68 LAL -.00 LOL 61.75 VL 33.063 GAL .46 AZL 92.46 HCA 174.65 SMA 188.50 ECC .21671 INC 2.4641 vl 30.170

RP 229.28 LAP -.23 LOP 236.41VP 21.298 GAP .76 AZP 87.55 TAL 2.60 TAp 177.26 RCA 147.65 APO 229.35 v2 23,988

RC 232.913 GL -25.92 GP 23.56 ZAL 79.52 ZAp 129.17 ETS 157.61 ZAE 154.03 ETE 107.22 ZAC 112.83 ETC 254.65 CLP 133.55

PLANETOCENTRIC C(_NIC

C3 10.582 VHL 3.255 DLA -9.87 RAL 134.45 RAD 6567.4 VEL 11.488 PTH 2.00 VHp 5.985 DpA 18.49 RAp 199.71ECC 1.1742

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LC4qG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 20 31 1762.20 -6.65 14.58 345.77 117.59 17 49 54 1162.2 -2.90 7.90

90.00 2 $2 11 5028.61 23.$0 221.50 348.66 73.45 4 16 0 4428.6 20.81 213.71

100.00 18 37 0 1815.49 -7.50 355.98 345.51 119.02 19 2 15 915.5 -3.57 349.39

100.00 4 18 24 4750.55 24.23 200.78 348.34 71.93 5 37 34 4150.6 21.55 192.97

110.00 19 34 10 1336.45 -9,75 341.03 343.94 122.93 19 56 27 736.4 -5.34 334.71

110.00 5 37 42 4502.36 26.69 180.89 347.34 67.80 6 52 45 $902.4 23.44 173.23

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .6851 TRA -.4832 TC3 3.1049 BAU .7770 $GT 2494.5 S_ 3197.0 SGS 1568.0 ST 1233.5 SR 1220.5 SS 2502.1

ROE .6899 RRA .1322 RC3 4.5504 FAU .31118 RRT .9060 RRF -.9997 RTF -.9020 CRT .9659 CRS .9999 CST .9635

FDE-4.1072 FRA -.9163 FC-25.4575 BSP 13574 SGB 4055,0 R23 -.1699 R13 -.9852 LSA 3029.9 MSa 501.7 SSA 5.2

BDE .9723 BRA .4815 BC3 5.4923 FSP 5225 SGI 3964.6 SG2 851.5 THA 52.73 EL1 1720.4 EL2 226.5 ALF 44.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. I964)

CAUNCH D&TE NOV 24 1964 FLIGHT T]ME 252.00 ARRIVAL DATE AUG 3 1965

HELIOCENTRIC CONIC

RL 147.68 LAL -.DO

RP 228.89 LAp -.26

RC 234.7?8 GL -34.89

PLANETOCENTRIC CONIC

C3 12.364 VHL 3.519

LNCH AZMTH LNCH TIME

90.00 18 22 50

90.00 1 23 52

100.00 19 33 17

100.00 2 55 46

110.00 20 17 44

110.00 4 27 48

DIFFERENTIAL CCRRECTIC)i_S

TOE .8617 TRA -.4246

ROE 1.2072 RRA .2878

FD(-5.3134 FRA-I.3980

BDE 1.4832 BRA .5130

LOt. 61.75 VL

LOP 237,44 VP

GP 28,70 ZAL

TC3 2.4958 BAU .8944

RC3 4.7906 FAU .29211

FC-20.4197 BSP 15276

8C3 5.4017 FSP 4863

DISTANCE 570.909 EARTH TO MARS

33.053 GAL .48 AZL 93.49 HCA 175.68 3MA 188.28 ECC .21582 INC 3.4913 V1 30.170

21.325 GAP .43 AZP 86.52 TAL 2.76 TAp 178.45 RCA 147.65 APO 228.92 V2 24.029

60.07 ZAp 125.72 ET8 155.16 ZAE 148.59 ETE 108.02 ZAC 117.65 ETC 254.02 CLP 131.72

DLA -18.26 RAL 131.14 RAD 6567.5 VEL 11.566 PTH 2.02 VHp 4.111 DpA 23.42 RAp 201.48 ECC 1.2038

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1496.75 1.81 359.84 345.55 116.26 18 47 49 898.7 5.57 353.18

5357.40 27.74 244.48 350.79 84.06 2 52 49 4757.4 26.63 235.99

1271.43 .71 342.52 344.94 119.66 19 54 26 671.4 4.68 335.98

5059.95 28.98 222.43 350.62 82.35 4 20 6 4460.0 27.62 213.89

1132.13 -2.04 330.23 343.22 124.13 20 36 37 532.1 2.45 324.03

4772.02 32.18 199.92 349.97 77.79 5 47 20 4172.0 30.17 191.28

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2365.1 STIR 3933.8 SG3 1464.1 ST 1420.9 SR 1973.6 SS 3087.4

RRT .8951 RRF -.9998 RTF -.8900 CRT .9737 CRS 1.0000 CST .9719

SGB 4589.0 R23 -.1268 R13 -.9918 LSA 3917.9 HSA 310.0 SSA 3.4

SGI 4485.5 SG2 921.8 THA 60.36 EL1 2417.5 EL2 264.2 ALF 54.48

LAUtiCH DATE NOV 24 1964 FLIGHT TIM( 254.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC COliC

RL 147.68 LAL -.OO

RP 228.51 LAp -.30

RC 236.623 GL -46.67

PLANETOCENTRIC CONIC

C3 16.733 VHL 4.091

LNCH AZMTH LNCH TIME

82.48 20 30 3

97.52 22 34 22

100.00 22 0 19

100.00 23 46 48

110.00 21 43 56

110.00 2 23 35

DIFFERENTIAL C(:RRECTIONS

TOE 1.1393 TRA -.3655 TC3 1.7255 8AU 1.0900

ROE 2.2234 RRA .6253 RC3 4.5570 FAU .25430

FDE-6.5414 FRA-1.9810 FC-13.1573 9SP 17324

8DE 2.4983 8RA .7243 BC3 4.8727 FSP 3978

DISTANCE 574.761

LOt. 61.75 VL 33.041 GAL .51 AZL 95.17 HCA 176.72 SNA

LOP 238.48 VP 21.353 GAP .10 AZP 84.84 TAL Z.91 TAp

GP 35.87 ZAL 81.27 ZAP 121.03 (T8 152.47 ZAE 141.17 ETE

EARTH TO MARS

186.08 ECC .21497 INC 5.1656 vl 30.170

179.63 RCA 147.64 APO 228.51 V2 24.070

108.40 ZAC 124.32 ETC 252.86 CLP 129.51

DLA -29.22 RAL 126.38 RAD 6567.7 VEL 11.752 PTH 2.07 VHP 4.431 DpA 30.22 RAP 204.24 ECC 1.2754

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1051.58 21.24 336.60 352.33 110.55 20 47 35 451.6 23.85 328.83

649.73 21.25 307.12 352.34 110.53 22 45 12 49.7 23.86 299.35

759.01 17.17 313.39 350.53 114.85 22 12 58 159.0 20.37 306.07

5705.58 25.45 269.36 553.86 106.24 25 21 53 5105.6 27.43 261.12

810.55 10.14 313.30 546.55 122.62 21 57 27 210.6 14.39 306.79

5226.80 33.28 234.99 355.81 98.29 3 50 42 4626.8 34.07 225.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2209.8 SGR 4960.4 363 1251.8 ST 1606.0 9R 3130.8 SS 3529.1

RRT .8798 RRF -.9998 RTF -.8730 CRT .9786 CR$ 1.0000 CST .9773

SG8 5450.5 R25 -.0881 R13 -.9960 LSA 4973.3 MSA 318.6 SSA 2.3

SGl 5342.0 SG2 975.4 THA 67.82 EL1 3506.4 ELI 293.8 ALF 63.14

LAUNCfl DATE NOV 24 1964 FLIGHT TIME 256.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CONIC DISTANCE 578.612 EARTH TO MARS

RL 147.68 LAL -.00 LOi. 61.75 VL 33.050 GAL .54 AZL g8.38 HCA 177.74 3HA 187.88 ECC .21418 INC 8.5807 Vl 30.170

RP 228.12 LAp -.33 LOP 239.52 VP 21.582 GAP -.22 kip 81.62 TAL 3.05 TAp 180.80 RCA 147.64 ApO 228.12 V2 24.111

RC 236.446 gL -61.75 GP 45.67 ZAL 83.34 ZAP 114.50 ETS 150.28 ZAE 130.90 ETE 109.29 ZAC 133.44 ETC 250.49 CLP 126.23

PLANETOCENTRIC CONIC

C3 29.871VHL 5.465 OLA -42.95 RAL 118.49 RAO 8588.2 VEL 12.298 PTH 2.22 VHp 5.275 OpA 38.68 RAp 208.71 ECC 1.4916

LNCH AZMTH LMCH TIME L-I TIME IHJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

56.27 17 22 52 1664.53 25.02 26.99 558.36 126.10 17 50 56 1064.5 29.55 19.98

125.73 0 42 34 5604.98 25.04 261.30 558.37 126.09 2 15 59 5005.0 29.56 254.29

56.27 17 22 52 1664.53 25.02 26.99 358.56 126.10 17 50 36 1064.5 29.55 19.96

123.73 0 42 34 5604.98 25.04 261.30 558.37 126.09 2 15 59 5005.0 29.56 254.29

56.27 17 22 52 1664.53 25.02 26.99 358.36 126.10 17 50 56 1064.5 29.55 19.98

123.73 0 42 34 5604.96 25.04 261.30 558.37 126.09 2 15 59 5005.0 29.56 254.29

DIFFERENTIAL COPRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5722 TRA -.3135 TC3 .8263 8AU 1.3968 8GT 1952.5 3GR 6208.0 363 838.3 ST 1653.9 SR 4609.9 83 3275.3

ROE 4.3601RRA 1.3695 RC3 3.3987 FAU .18038 RRT .8544 RRF -.9997 RTF -.8226 CRT .9781CRS 1.0000 CST .9761

F08-6.7913 FRA-2.2941 FC3-3.2279 8SP 20860 SGB 6501.8 R23 -.0637 R15 -.9979 LSA 5882.3 MSA 336.8 SSA 1.9

9DE 4.6349 8RA 1.4050 BC3 3.4977 FSP 2644 SG1 6419.7 862 1029.9 THA 75.05 EL1 4886.8 EL2 324.6 ALF 70.57

LAUNCH DATE NOV 24 1964 FLIGHT TIN( 266.00 ARRIVAL DATE AUG 17 1965

HELIOCENTRIC CONIC Dl STANCE 598.227 EARTH TO MARS

RL 147.68 LAL -.00 LOL 61.75 VL 32.985 GAL .58 AZL 80.70 HCA 183.06 SHA 187.09 ECC .21089 INC 9.2950 vl 30.170

RP 226.17 LAp -.49 LOP 244.77 VP 21.5461 GAP -1.70 AZP 99.28 TAL 5.34 TAp 186.40 RCA 147.63 APO 226.54 V2 24.318

RC 247.256 GL 65.12 GP -40.52 2AL 85.56 ZAP 112.03 ET5 |98.54 ZAE 135.23 ETE 235.88 ZAC 49.32 ETC 251.58 ELF 119.56

PLANETO_ENTRIC C(_lIC

C3 34.490 VHL 5.873 OLA 71.43 RAL 197.20 RAO 8568.4 VEL 12.484 PTH 2.26 VHp 4.326 DpA -36.69 RAp 164.74 ECC 1.5676

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L.(_iG |NJ _T ASC INJ AZIATH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

18.22 10 58 49 4417.92 -43.51 236.46 123.06 22.23 12 12 26 3817.9 -50.62 232.12

18.22 6 47 22 4699.41 -23.26 245.18 67.92 17.72 8 5 42 4099.4 -32.85 240.71

21.21 8 59 20 4551.84 -33.81 237.01 94.22 22.53 10 15 11 3951.8 -41.13 233.37

158.79 19 34 4 2790.04 -33.80 85.23 94.20 22.53 20 20 34 2190.0 -41.12 81.59

21.21 8 59 20 4551.84 -33.61 237.01 94.22 22.53 10 15 11 3951.8 -41.13 233.37

158.79 19 34 4 2790.04 -33.80 85.23 94.20 22.55 20 20 34 2190.0 -41.12 81.59

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8375 TRA -.2267 TC3 .2150 BAU 1.3203 SET 1101,2 SUR 6076.3 363 1288.4 ST 845.2 SR 2594.9 SS 2429.3

RD( 2.2572 RRA 1.4894 RC3-2.8555 FAU .28496 RRT -.5302 RRF .9997 RTF -.5137 CRT .6916 CRS -.9997 CST -.7091

FOE 5.7382 FRA 3.5821 FC3-7.1528 BSP 20648 868 6175.3 R23 -.0279 R13 .9995 LSA 5604.4 MSA 595.6 SSA 2.3

BDE 2.4076 8RA 1.5066 BE3 2.8634 FSP 4326 3GI 6087.5 362 1037.5 THA 93.53 ELI 2663.2 EL2 593.5 ALF 76.66
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 24 1964 FLIGHT TIM( 268.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CONIC DISTANCE 602.I51 EARTH TO MARS

RL 147.68 LAL -.00 LOt. 61.75 VL 32.877 GAL .59 AZL 82.64 HCA 184.12 SMA 166.96 ECC .21056 INC 7.3635 V1 30.170

RP 225.79 LAP -.53 LOP 245.83 Vp 21.582 GAP -1.99 AZP 97.36 TAL 3.38 TAp 187.50 RCA 147.63 Apo 226.29 V2 24.360

tiC 248.959 GL 59.20 GP -33.43 ZAL 82.35 ZAP 113.48 ETS 195.12 ZAE 140.24 ET( 227.66 ZAC 56.14 ETC 255.22 CLP 110.52

PLAN(T_ENTflIC CONIC

C3 24.732 VHL 4.973 DLA 67.28 RAL 181.3S RAD 8588.0 VEL 12.088 PTH 2.16 VHP 3.801 DPA -30.56 RAp 169.04 ECC 1.4070

LHCH AZ14TH LNCH T|M( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

26.02 8 6 29 4455.21 -37.76 228.88 72.43 29.24 9 20 44 3855.2 -44.62 223.82

153.98 18 20 25 2720.46 -37.76 62.21 72.42 29.24 19 5 46 2120.5 -44.62 77.15

29.02 8 8 29 4453.21 -37.76 228.88 72.43 29.24 9 20 44 3855.2 -44.62 223.82

153.98 18 20 25 2720.46 -37.76 82.21 72.42 29.24 19 S 46 2120.5 -44.62 77.15

26.02 8 6 29 4455.21 037.78 228.88 72.43 29.24 9 20 44 3855.2 -44.62 223.82

153.98 18 20 25 2720.46 -37.76 82.21 •2.42 29.24 19 5 46 2120.5 744.62 77.15

DIFFERENTIAL C.CRRECTIOMS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5953 TRA -.2775 TC3 .2487 BAU l. OTS2 SGT 1103.3 8GR 5217.5 SG3 1717.5 ST 729.7 SR 2837.5 SS 3565.1

ROE 2.524? RRA 1.0413 RC3-3.2423 FAU .35980 RRT -.2661 RRF .9998 RTF -.2640 CRT .7764 CRS -.9999 CST -.7822

FOE 8.9264 FRA 3.8583 FC-12.5946 8_P 17772 $GB 3332.9 R23 -.0244 R13 .9996 LSA 4592.1 MSA 454.1 SSA 2.7

DOE R.3999 BRA 1.0776 8C3 3.2526 FSP 5795 SG1 5226.1 SG2 1061.8 THA 93.36 EL1 2894.7 EL2 451.7 ALF 78.44

LAUNCH DATE NOV 24 1964 FLIGHT T|NE 270.00 ARRIVAL DATE AUG 21 1965

HELIOCENTRIC C_IC

RL 14•.68 LAL -.00

RP 225.38 LAP -.56

RC R50.643 feL 33.00

PLAN(TOCENTRIC C.(_IIC

CS 19.986 VI4L 4.471

LNCH AZMTH LNCH TIME

30.50 • 42 54

149.30 17 38 14

30.50 7 42 54

149.50 17 36 16

30.50 7 42 54

149.30 17 36 16

DIFFERENTIAL CCRRECTIONS

TDE .3259 TRA -.2670

ROE 1.�753RRA .7818

F0210.1992 FRA 3.9013

DOE 2.0441 9RA .8528

DISTANCE 606.090

LOL 81.75 VL 32.971 GAL .59 AZL 83.78 HCA 185.18 SMA

LOP 246.90 VP 21.619 GAP -2.28 AZP 98.19 TAL 3.41 TAp

GP -28.30 ZAL 81.45 ZAP 113.59 ETS 192.14 ZAE 142.91 (T(

EARTH TO MARS

186.84 ECC .20986 INC 6.2170 V1 30.170

188.59 RCA 147.63 APO 226.06 V2 24.402

221.08 ZAC 61.00 ETC 254.10 CLP 117.04

DLA

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

4387.80 -39.34 221.35 58.71 35.29 8 56 2

2684.66 -39.32 79.70 58.69 35.28 18 21 1

4387.80 -39.34 221.35 58.71 35.29 8 56 2

2884.66 -39.32 79.70 58.69 35.28 18 21 1

4387.80 -39.34 221.35 58.71 35.29 8 56 2

2684.66 -39.32 79.70 58.69 35.28 18 21 1

M|D-COURSE EXECUTION ACCURACY

TC3 .1975 DAU .9099 S4;T 1078.4 S_q 4547.0 865 2032.9

RC3-3.3998 FAU .41435 RRT -.1379 RRF .9998 RTF -.1275

FC-17.9477 89P 15535 SG8 4673.1 R25 -.0185 R13 .9996

DC3 3.4053 FSP 6904 SG1 4549.5 $GE 1067.5 THA 91.98

63.46 RAL 1?E.89 RAO 8567.8 VI[L 11.890 PTH 2.11 VHP 3.518 DPA -25.88 RAp 171.44 ECC 1.3289

PO CST TIM INJ 2 LAT INJ 2 LONG

3787.8 -45.69 215.16

2084.7 -45.68 73.51

3787.8 -45.69 215.16

2084.7 -45.68 73.51

5787.8 -45.69 215.16

2084.7 -45.68 73.51

O4_B1T DETERHINATIOH ACCURACY

ST 717.8 SR 2621.0 SS 4105.0

CRT .8184 CRS-I.0000 CST -.8230

LSA 4906.2 MSA 406.5 SSA 5.1

EL1 2687.6 EL2 402.3 ALF 77.07

LAUNCH DATE NOV 24 1964 FLIGHT TIME 272.00 ARRIVAL OAT( AUG 23 1965

HELI_ENTRIC CONIC

RL 147.44 LAL -.DO LOL 61.75 VL

RP ER4.89 LAp -.59 LOP 247.97 VP

RC 252.307 GL 48.98 GP -24.51 ZAL

PLANETOCENTRIC CONIC

CS 17.289 VHL 4.156

LNCH AZI4TH LNCH TIM(

$4.32 7 31 45

145.68 17 8 52

54.32 7 31 45

145.68 17 6 $2

34.32 7 31 45

145.68 17 8 32

DIFFERENTIAL C_RRECTION$

TOE .5254 TRA -.2828 TC3 .0567 8AU .7895

ROE 1.6438 RRA .8154 RC3-3.4192 FAU .45536

FOE10.8220 FRA 3.8401 FC022.8288 8SP 13638

BIDE 1.7235 9flA .6773 DC3 3.4197 FSP 7685

DISTANCE 610.041

52.964 GAL .59 AZL 84.54 HCA 186.24 SMA

21.657 GAP -2.54 AZF 95.43 TAL 5.42 TAP

80.80 ZAP 112.84 ETS 189.72 ZAE 144.01ETE

EARTH TO MARS

186.74 ECC .20941 1NC 5.4576 vl 30.170

180.66 RCA 147.63 Apo 225.44 v2 24.444

214.91 ZAC 64.53 ETC 254.64 CLP 115.56

DLA 60.24 RAL t67.73 RAD 6567.7 VEL 11.775 PTH 2.08 VHP 3.542 DpA -22.25 RAp 172.81 ECC 1.2842

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

4337.34 -59.76 214.99 49.35 40.21 8 44 2 3737.3 -45.64 208.03

2866.54 -39.75 77.87 49.33 40.21 17 50 58 2066.5 -45.63 70.91

4337.34 -39.76 214.99 49.55 40.21 8 44 2 3737.3 -45.64 208.03

2666.54 039.75 77.87 49.33 40.21 17 50 58 2066.5 -45.63 70.91

4337.34 -39.76 214.99 49.35 40.21 8 44 2 3737.3 -45.64 208.03

2666.54 -39.75 77.87 49.33 40.21 17 50 58 2066.5 -45.63 70.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1069.? SGR 4016.6 SG3 2266.7 ST 761.8 SR 2323.0 SS 4331.6

RRT .0373 RRF .9997 RTF .0465 CRT ,8586 CRS-1.0000 CST -.8623

S_ 4156.6 R23 -.0084 R13 .9997 LSA 4960.0 MSA 383.7 SSA 3.7

SG1 4016.8 SG2 1068.9 THA 89.39 EL1 2417.6 ELI 375.6 ALF 73.89

LAUNCH DATE NOV 24 1964 FLIGHT TIME 274.00 ARRIVAL DATE AUG 25 1965

HELIOCENTRIC CONIC

RL 147.68 LAL -.00 LOL 61.75 VL

tip 224.60 LAP -.63 LC)Is 249.04 V1P

RC 253.951 GL 45.79 GP -21.61 ZAL

PLANETOCENTRIC CONIC

CS 15.539 VHL 3.942

LNCH AZMTH LNCH TINE b-I TIME INJ LAT

$7.53 7 28 55 4297.43 -39.63

142.47 18 44 45 2858.22 -39.62

37.53 7 28 35 4297.43 -39.63

142.47 16 44 45 2858,22 -39.62

37.53 7 26 55 4297.43 -39.63

142.47 18 44 45 2658.22 -39.62

DIFFERENTIAL CCRRECT|ONS

TOE .5562 TRA -.2721TC3 -.1437 BAU .6951

ROE 1.3936 RRA .5142 RC3-3.3427 FAU .48455

FOE10.7657 FRA 3.8536 FC-26.9970 6SP 12402

DOE 1.5005 8RA .5818 8C3 3.3458 FSP 8445

DISTANCE 614.002

32.959 GAL .59 AZL 65.08 HCA 187.31 SMA

21.695 GAP -2.80 AZP 94.88 TAL 3.41 TAp

80.31 ZAP 111.83 ETS 187.78 ZA( 144.09 (TE

EARTH TO MARS

186.64 ECC .20898 INC 4.9164 V1 30.170

190.73 RCA 147.63 APO 223.64 V2 24.466

209.47 ZAC 67.21 ETC 255.01 CL# 113.58

DLA

INJ i._G INJ RT ASC |NJ AZNTH INJ TIME

209.72 42.61 44.14 8 38 12

76.83 42.80 44.13 17 29 4

E09.72 42.61 44.14 8 38 12

76.63 4E.60 44.t3 1T 29 4

209.72 42.61 44.14 8 38 12

78.83 42.60 44.t3 17 29 4

MID-COURSE EXECUTION ACCURACY

SGT 1100.1 Sr_ 3604.3 SG3 2452.6

RRT .L_Z91NRF .9996 RTF .2570

SGB 3788.4 R23 .0145 R15 .9995

SGI 3613.9 862 1068.0 THA 85.62

57.57 RAL 164.36 RAD 6567.6 VEL 11.701 PTH 2.06 VHP 3.221 DPA -19.37 RAP 173.58 ECC 1.2557

PO CST TIM INJ 2 LAT INJ 2 LONG

3697.4 -45.12 202.25

2058.2 -45.11 69.16

3697.4 -45.12 202.25

2058.2 -45.11 69.16

3697.4 -45.12 202.25

2058.2 -45.11 69.16

ORBIT DETERMINATION ACCURACY

ST 838.2 SR 2069.9 SS 4443.3

CRT .8906 CRS-I.0000 CST -.8938

LSA 4956,9 MSA 372.6 SSA 4.3

ELI 2204,3 EL2 357.7 ALF 69.60
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 24 1964 FLIGHT TIRE 276.00

HELIOCENTRIC CONIC DISTANCE 617.975

RL 147.68 LAL -.OO LOt. 61.75 VL 32.953 GAL .58 AZL 85.49 HCA 188.39 SMA

RF 224.21 LAP -.68 LOP 250.12 VP 21.735 GAp -3.06 AZP 94.47 TAL 3.39 TAp

RC 255.576 GL 43.21 6P -19.33 ZAL 79.98 ZAP 110.45 ETS 186.20 ZAE 143.47 ET(

PLANETOCENTRIC CONIC

C3 14.352 VHL 3.788 DLA 55.33 RAL 161,99 RAG 8567,6 VEL 11.651 pTM 2.05 VHp

LNCN AZt4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

40.25 7 24 34 4264.59 -39.26 203.34 37.59 47.27

139.75 16 27 58 2655.56 -39.25 75.84 37.58 47.26

40.25 7 24 34 4264.59 -39.26 205.34 37.59 47.27

139.75 16 27 56 2653.36 -39.23 73.84 37.58 47.26

40.25 7 24 34 4264.39 -39.26 205.34 37,39 47.27

139.75 16 27 56 2653.56 -39.25 75.84 37.58 47.26

DIFFERENTIAL CCRRECTIONS MI0-COURSE ExECuTION ACCURACy

TOE .5993 TRA -.2590 TC3 -.4012 BAU .6277 SGT 1178.2 SGR 3267.2 863 2600.6

ROE 1.1964 RRA .4369 RC3-3.2466 FAU .51023 RRT .4123 RRF .9994 RTF .4190

F0110.6999 FRA 3.7675 FC-30.7773 BSP 11292 SGB 3473.1 R23 .0438 R13 .9983

DOE 1.3381BRA .5079 9C3 3.2713 FSP 8964 SG1 3307.3 SG2 1060.2 THA 80.56

LAUNCH DATE NOV 24 1964 FLIGHT TIN( 278.00

HELIOCENTRIC C¢_41C DISTANCE 621.937

RL 147.98 LAL -.00 LOt. 61.75 VL 32.949 GAL .38 AZL 83.80 HCA 189.47 SMA

RP 223.82 LAp -.69 LOP 231.20 VP 21.775 GAP -3.32 AZP 94.14 TN_ 3.33 TAp

RC 257.180 GL 41.07 GP -17.50 ZAL 79.71 ZAP 108.88 ETS 184.91 ZN[ 142.39 ETE

PLAN(T(_CENTRIC CONIC

C3 13.493 VHL 3.673 DLA 53.45 RAt. 160.28 RAG 6567.3 VEL 11.614 PTH 2.03 VHp

LNCH AZMTM LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

42.57 7 24 22 4236.78 -38.77 201.66 33.74 49,81

137.43 16 14 27 2659.25 -38.79 73.37 33.73 49.80

42.37 7 24 22 4236.79 -38.77 201.68 33.74 49.81

137.43 16 14 27 2656.25 -38.76 75.37 33.73 49.80

42.57 7 24 22 4236.78 -38.77 201.66 33.74 49.81

137.43 16 14 27 2656.25 -38.76 75.37 33.73 49.80

DIFFERENTIAL COERECTIONS RID-COURSE EXECUTION ACCURACY

TOE .9509 TRA -.2422 TC3 0.6993 9AU .3783 9GT 1302.8 SGR 2990.5 SG3 2724.0

ROE 1.0458 RflA .3817 RC3-3.1285 FAU .53105 RRT .3654 RRF .9991RTF .5704

FDE10.5797 FRA 3.7231 FC-34.0741BSP 10535 Sr_ 3261.9 R23 .0870 R13 .9953

BOE 1.2318 BRA .4521 9C3 3.2057 FSP 9447 SG1 3091.9 SG2 1039.3 THA 74.35

ARRIVAL DATE AUG 27 1965

EARTH TO MARS

186.55 ECC .20859 INC 4.5145 Vl 30.170

191.78 RCA 147.63 Apo 225.48 VZ 24.527

204.83 ZAC 69.26 ETC 255.27 CLP 111.73

3.131 DpA -17.00 RAp 173.95 ECC 1.2362

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8 35 39 3664.6 -44.41 197.55

17 12 11 2055.6 -44.40 68.05

8 35 39 3664.6 -44.41 197.55

17 12 11" 2055.6 -44.40 68.03

8 35 39 3664.6 -44.41 197.53

17 12 11 2055.6 -44.40 68.03

OR9IT DETERMINATION ACCURACY

ST 929.6 SR 1844.1 SS 4456.8

CRT .9150 CRS-1.0000 CST -.9176

LSA 4698.5 RSA 364.9 SSA 5.0

EL1 2037.1 EL2 339.6 ALF 64.48

ARRIVAL DATE AUG 29 1965

EARTH TO MARS

186.46 (CC .20824 INC 4.2011 Vl 30.170

192.82 RCA 147.63 APO 225.29 V2 24.569

200.92 ZAC 70.86 ETC 255.47 CLP 109.84

3.062 DPA -15.02 RAp 174.05 ECC 1.2221

INJ TIME PO CST TIR INJ 2 LAT INJ 2 LONG

8 34 59 3636.8 -43.64 193.63

16 58 43 2056.2 -43.63 67.34

8 34 59 3636.8 -43.64 193.63

16 58 43 2056.2 -43.63 67.34

8 34 59 3636.8 -43.64 193.63

16 38 43 2056.2 -43.63 67.34

ORBIT DETERMINATION ACCURACY

ST 1033.1 SR 1660.0 SS 4438.4

CRT .9331 CR$-1.0000 CST -.9352

LSA 4836.6 MSA 359.1 SSA 5.8

ELI 1928.8 EL2 319.8 ALF 58.91

LAUNCN DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 223.44 LAP -.72

RC 258.793 GL 59.29

PLANETOCEMTRIC CONIC

C3 12.843 VHL 3.584

LNCH AZMTH LMCN TIME

44.58 7 25 18

135.42 16 3 19

44.58 ? 25 18

133.42 16 3 19

44.58 7 25 18

FLIGHT TIRE 280.00 ARRIVAL DATE AUG 31 1965

DISTANCE 825.950 EARTH TO MARS

LOL 61.75 VL 32.944 GAL .57 AZL 86.05 HCA 190.55 SMA 186.39 ECC .20791 INC 3.9500 Vt 30.170

LOP 252.28 VP 21.815 GAp -3.57 AZP 93.88 TAL 3.30 TAp 193.85 RCA 147,64 APO 225.14 V2 24.611

GP -13.99 ZAL 79.54 ZAP 107.18 ET3 183.83 ZAE 140.99 ETE 197.68 ZAC 72.15 ETC 255.63 CLP 107.91

OLA 51.84 RAL 159.O0 RAD 6567.5 VEL 11.586 PTR 2.03 VHp 3.000 DPA -13.31 RAp 173.97 ECC 1.2114

L-I TIME INJ LAT INJ LONG INJ RT A9C INJ AZRTH |NJ TIRE POCST TIR INJ 2 LAT INJ 2 LONG

4212.63 -39.25 199.31 30.73 51.90 9 35 31 3612.6 -42.89 190.33

2659.05 -38.24 75.13 30.71 51.88 16 47 38 2059.0 -42.88 66.95

4212.63 -38.25 198.51 30.73 51.90 8 35 31 3612.6 -42.89 190.53

2659.05 -38.24 73.13 30.71 31.88 16 47 38 2059.0 -42.88 66.95

4212.63 -38.25 198.31 30.73 51.90 8 35 31 3612.6 -42.89 190.33

135.42 16 3 19 2659.03 -39.24

DIFFERENTIAL CORRECTIONS

TOE .7056 TRA -.2244 TC3-1.0390 BAU .§472

ROE .9229 RRA .3357 flC3-3.0132 FAU .55037

FOE10.3693 FRA 3.6353 FC-37.1014 OSP 9941

BOE 1.1617 BRA .4038 8C3 3.1873 FSP 9766

LAUNCH DATE NOV 24 1964 FLIGHT TIME 282.00

HELIOCENTRIC C_NIC 0I$TANCE 629.932

RL 147.68 LAL -.00 LOL 61.75 VL 32.940 GAL .35 AZL 66.26 PICA 191.64 SMA 186.32 ECC

RP 223.05 LAp -.75 LOP 233.37 VP 21.837 GAp -3.81 AZP 93.67 TAL 3.23 TAp 194.87 RCA

RC 260.326 GL 37.78 GP -14.72 ZAL 79.45 ZAP 103.42 ETS 182.93 ZA( 139.36 ETE 194.94 ZAC

PLANETOCENTRIC CONIC

C3 12.334 VHL 3.512 OLA 30.44 RAL 138.04 RAO 6367.3 VEL 11.564 PTH 2.02 VHP 2.963 DpA

LNCH AZNTH LNCH TIME L-I TIM( INJ LAT

75.13 30.71 51.88 16 47 38 2059.0 -42.88 66.95

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 1471.2 3GR 2736.1 963 2826.8 ST 1141.7 SR 1499.8 $8 4374.8

RRT .6828 RRF .9998 RTF .6863 CRT .9465 ERS-I.0000 CST -.9484

3t24,1 R23 .1343 RI3 .9897 LSA 4750.4 RSA 353.3 SSA 6.6

SG1 2959.4 362 1001.0 THA 67.22 ELI 1861.4 ELI 296.9 ALF 53.13

ARRIVAL DATE SEP 2 1965

EARTH TO MARS

.20762 INC 3.7451 V1 30.170

147.64 APO 225.00 V2 24.653

73.19 ETC 255.78 ELF 105.95

INJ LONG INJ RT ASC INJ AZMTH

46.34 7 26 58 4191.30 -37.73 195.78 28.33 53.64

133.66 15 54 O 2663.11 -37.72 75.05 28.31 53.62

46.34 7 26 58 4191.30 -37.73 193.78 28.33 53.64

133.66 15 54 0 2663.11 -37.72 73.03 28.31 33.62

46.34 7 26 58 4191.30 -37.73 195.78 28.33 53.64

133.66 15 54 0 2663.11 -37.72 75.03 20.31 53.62

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY

TOE .7629 TRA -.2051 TC3-1.4139 BAU .5288 3GT 1676.7 SGR 2556.0 SG3 2913.3

ROE .8300 RRA .3051 RC3-2.8787 FAU .56399 RRT .7660 RRF .9983 RTF .7889

FOE10.2120 FRA 3.6240 FC-39.5872 BSP 9707 SG8 3056.9 R23 .1800 R13 .9820

60( 1.1274 BRA .3677 8C3 3.2072 FSP 10110 SGI 2906.2 962 948.0 THA 59.77

-11.81 RAp 173.75 ECC 1.2030

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8 36 49 3591.3 -42.17 187.50

16 38 23 2063.1 -42.16 66.77

8 36 49 3391.3 -42.17 187.50

16 38 23 2063.1 -42.16 66.77

8 36 49 3591.3 -42.17 187.50

16 38 23 2063.1 -42.16 66.77

ORBIT DETERMINATION ACCURACY

ST 1254.9 SR 1375.7 63 4330.0

CRT .9559 CRS-I.OOOO CST -.9575

LSA 4700.4 MSA 350.5 5SA 7.5

EL1 1841.6 EL2 275.2 ALF 47.75
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 222.66 LAP -.79

RC 261.869 GL 36.48

PLANETOCENTRIC CONIC

C3 11.925 VHL 3.453

LNCH AZMTH LNCH TIME

47.90 7 29 6

132.10 15 46 4

47.90 7 29 6

132.10 15 46 4

47.90 7 29 6

132.10 15 46 4

FLIGHT TIME 284.00 ARRIVAL DATE SEP 4 1965

DISTANCE 633.g63 EARTH TO MARS

LOL 61.75 VL 32.937 GAL .54 AZL 86.43 HCA 192.73 8MA 186.26 ECC .20735 INC 3.5735 vl 30.170

LOP 254.46 VP 21.899 GAp -4.05 AZP 93.49 TAL 3.14 TAp 195.88 RCA 147.64 APO 224.88 V2 24.695

GP -13.65 ZAL 79.41 ZkP 103.57 ET8 182.17 ZAE 137.58 ETE 192.66 ZAC 74.05 ETC 255.90 CLP 103.98

DLA 49.22 RAL 157.32 RAO 6567.5 VEL 11.546 PTH 2.02 VHP 2.927 DPA -10.47 RAP 173.42 ECC 1.1g63

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LO_IG

4172.22 -37.22 193.39 26.39 55.11 8 36 39 3572.2 -41.49 185.04

2667.95 -37.21 75.08 26.38 55.10 16 30 32 2068.0 -41.48 66.74

4172.22 -37.22 193.39 26.39 55.11 8 38 39 3572.2 -41.49 185.04

2667.95 -37.21 75.08 26.38 55.10 16 30 32 2068.0 -41.48 66.74

4172.22 -37.22 193.39 26.39 55.11 8 38 39 3572.2 -41.49 185.04

2667.95 -37.21 75.08 26.38 55.10 16 30 32 2068.0 -41.48 66.74

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8200 TRA -.1873 TC3-1.8124 BAU .5271 8GT 1908.9 SGR 2385.4 SG3 2991.3

ROE .7492 RRA .2778 RC3-2.7650 FAU .57896 RRT .8226 RRF .9978 RTF .8249

FOE 9.9688 FRA 3.5743 FC-42.0307 BSP 9612 SG_ 3055.2 R23 .2177 R13 .9738

9DE 1.1107 BRA .3350 BC3 3.3061FSP 10311 SGt 2924.0 962 885.5 THA 52.64

LALmCN DATE NOV 24 1g64 FLIGHT TIME 286.00

HELIOCENTRIC CONIC DISTANCE 637.984

RL 147.68 LAL -.00 LOL 61.75 VL 32.984 GAL .52 AZI. 86.57 HCA 193.83 SldA 186.21ECC .20712

RP 222.28 LAp -.82 LOP 255.55 VP 21.941 GAF -4.29 AZP 93,33 TAt. 3.05 TAp 196.87 RCA 147.64

RC 263.392 GL 35.35 GP -12.72 ZAL 79.43 ZAP 101.69 ETS 181.51 2AE 135.68 [TE 190.74 ZAC 74.76

PLANETOCENTRIC CONIC

C3 11.589 VHL 3.404 DLA 48.14 RAL 156.78 RAO 6567.4 VEL 11.532 PTH 2.01VHp 2.898 DPA -9.26

LNCN AZI4TH LNCM TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

49.29 7 31 39 4154.82 -36.74 191.25 24.82 56.38 8 40 53 3554.8

130.71 15 39 14 2673.36 -36.73 75.20 24.81 56.37 16 23 47 2073.4

49.29 7 31 39 4154.82 -36.74 191.25 24.82 56.38 8 40 53 3554.8

130.71 15 39 14 2673.36 -36.T3 75.20 24.81 56.37 16 23 47 2073.4

49.29 7 31 39 4154.82 -36.74 19t.25 24.82 36.38 8 40 53 3554.8

130.71 15 39 14 2673.36 -36.73 75.20 24.81 56.37 16 23 47 2073.4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTICN ACCURACY

TOE .8788 TRA -.1652 TC3-2.2344 BAU .5360 8ST 2162.3 _ 2232.7 SG3 3054.0

ROE .6952 RRA .2571 flC3-2.6416 FAU .58951 RRT .8641RRF .9971RTF .8660

FOE 9.7639 FRA 3.5533 FC-44.0392 BSP 9824 SGB 3108.1 R23 .2424 R13 .9672

BDE 1.1143 BRA .3056 BC3 3.4599 FSP 10557 8G1 3000.8 962 809.8 THA 46.06

ORBIT DETERMINATION ACCURACY

ST 1368.4 SR 1262.2 99 4245.5

CRT .9628 CRS-1.0000 CST -.9641

LSA 4622.6 MSA 348.6 SSA 8.4

EL1 1844.4 EL2 253.1 ALF 42.60

ARRIVAL DATE SEP 6 1965

EARTH TO MARS

]NC 3.4286 vl 30.170

APO 224.78 V2 24.737

ETC 256.02 CLP 101.99

RAP 173.02 ECC 1.1907

INJ 2 LAT INJ 2 LONG

-40.85 182.86

-40.84 66.81

-40.85 182.86

-40.84 66.81

-40.85 182.86

-40.84 66.81

ORBIT OETERMINATION ACCURACY

ST 1485.0 SR 1170.7 98 4176.1

CRT .9685 CflS-l.0000 CST -.9696

LSA 4571.2 MSA 345.4 $9A 9.5

EL1 1876.9 EL2 230.7 ALF 39.04

LAUNCH 04TE NOV 24 1964 FLIGHT TIME 288.00 ARRIVAL DATE SEP 8 1965

HELIOCENTRIC CONIC

RL 147.66 LAL -.00

RP 221.89 LAP -.85

RC 264.695 GL 34.57

PLANETOCENTRIC CONIC

C3 11.307 VHL 3.563

LNCH AZNTH LNCN TIME

50.56 7 34 28

129.44 15 33 17

50.56 7 34 28

129.44 15 33 |7

50.58 7 34 28

129.44 15 33 17

DISTANCE 642.014 EARTH TO MARS

LOt. 61.75 VL 32.931 GAL .50 AZL 66.70 HCA 194.92 SMA 186.16 ECC .20691 INC 3.3045 vt 50.170

LOP 256.65 VP 21.984 GAP -4.52 AZP 93.19 TAL 2.93 TAF 197.86 RCA 147.64 APO 224.68 v2 24.779

GP -11.90 ZAL 79.50 ZAP 99.77 ETS 180.94 ZAE 133.70 ETE 189.11 ZAC 75.36 ETC 256.13 CLP 99.99

DLA 47.17 RAL 156.39 RAD 6567.4 VEL 11.519 PTH 2.01 VHF 2.875 DpA -8.15 RAp 172.56 ECC 1.1861

L-I TIME IHJ LAT INJ LONG INJ RT ASC IHJ AZHTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

4138.82 -36.28 169.33 23.53 57.49 8 43 27 3538.8 -40.26 180.90

2679.12 -36.26 75.38 23.52 57.47 16 17 57 2079.1 -40.25 66.96

4138.82 -36.28 189.33 23.53 57.49 8 43 27 3538.8 -40.26 180.90

2679.12 -36.26 75.38 23.52 57.47 16 17 57 2079.1 -40.25 66.96

4138.82 -36.26 189.33 23.53 57.49 8 43 27 3538.8 -40.26 180.90

2679.12 -36.26 75.38 23.52 57.47 16 17 57 2079.1 -40.25 66.96

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9384 TRA -.1420 TC3-2.6808 8AU .5555 9GT 2435.9 9GR 2095.1 SG3 3102.7 ST 1603.5 SR 1094.9 SS 4114.8

RDE .6329 RRA .2426 RC3-2.5133 FAU .59631 RRT .8926 RRF .9962 RTF .8946 CRT .9727 CRS -.9999 CST -.9735

FOE 9.5761 FRA 3.5790 FC-45.6593 8SP 10268 SG8 3213.0 R23 .2556 R13 .9629 LSA 4536.8 MgA 344.8 SSA 10.2

60E 1.1319 BRA .2811 BC3 3.6747 FSP 10804 SGI 3127.6 S_2 735.8 THA 40.19 EL1 1930.1 ELI 211.2 ALF 34.05

LAUNCH OAT( NOV 24 1964 FLIGHT TiME 290.00 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC CONIC DISTANCE 646.054 EARTH TO MARS

RL 147.68 LAL -,00 LOL 61.75 VL 32.929 GAL .48 AZL 86.80 HCA 196.03 SMA 186.12 ECC .20672 INC 3.1961 Vt 30.170

RP 221.31 LAp -.88 LOP 257.75 VP 22.028 GAP -4.74 AZP 93.07 TAL 2.80 TAP 198.83 RCA 147.65 APO 224.60 V2 24.820

RC 286.379 GL 33,50 _ -11.18 ZAL 79.61 ZAP 97.84 ETS 180.44 ZAE 131.66 ETE 187.73 ZAC 75.87 ETC 256.24 CLP 97.99

PLANETOCENTRIC CONIC

C3 11.066 _q4L 3.327 OLA 46.29 RAL 156.12 RAD 6567.4 VEL 11.509 PTH 2.00 VHP 2.857 DPA -7.12 RAP 172.06 ECC 1.1821

LNCH AZNTH LNCH TIM( L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH iNJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

51.71 7 37 51 4123.98 -35.83 187.57 22.48 58.48 8 46 15 3524.0 -39.70 179.12

128.29 13 28 6 2685.09 -35.82 75.61 22.48 58.45 16 12 51 2085.1 -39.69 67.16

51.71 7 37 31 4123.98 -35.83 187.57 22.48 58.48 8 46 15 3524.0 -39.70 179.12

128.29 15 28 6 2685.09 -35.82 75.61 22.48 58.45 16 12 51 2085.1 -39.69 67.16

51.71 7 37 31 4123.98 -35.83 _187.57 22.46 58.46 8 46 15 3524.0 -39.70 179.12

126.29 15 29 6 2685.09 -35.82 75.61 22.48 58.45 16 12 51 2085.1 -39.69 67.16

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9948 TRA -.1196 TC3-S.1447 BAU .5855 SGT 2720.7 SGR 1974.1 963 3147.2 ST 1716.9 SR 1023.8 $9 4026.9

ROE .5854 RRA .2284 RC3-2.4031 FAU .60443 RRT .9128 RRF .9951 RTF .9151 CRT .9759 CRS -.9999 CST -.9764

FOE 9.3266 FRA 3 _5670 FC-47.2859 BSP 10787 SG8 3361.4 R23 .2585 R13 .9611 LSA 4482.6 MSA 343.8 SSA 11.2

BDE 1.1543 BRA .2579 BC3 3.9578 FSP 10887 SG1 3294.9 SG2 665.7 THA 35.16 EL1 1989.6 EL2 192.9 ALF 30.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.OO

RP 221.13 LAp -.91

RC 267.944 GL 32.73

PLANETOCENTRIC CONIC

C3 10.856 VHL 3,295

LNCH AZMTH LNCH TIME

52.78 ? 40 47

127.22 15 23 32

52.76 7 40 47

127.22 15 23 32

52.78 7 40 47

127.22 15 23 32

FLIGHT TIME 292.00 ARRIVAL DATE SEp 12 1965

DISTANCE 650.102 EARTH TO MARS

LOt. 61.75 VL 32.927 gAL .46 AZL 86.90 HCA 197.13 SMA 186.09 ECC .20657 INC 3.1015 vl 30.170

LOP 258.86 VP 22.072 GAP -4.96 AZP 92.96 TAL 2.66 TAp 199.79 RCA 147.65 APO 224.53 V2 24.862

GP -10.53 ZAL 79.76 ZAP 95.88 (TS 180.01 ZAE 129.57 (TE 186.55 ZAC 76.31 (TC 256.35 CLp 95.99

DLA 45.49 RAL 159.96 RAD 6567.4 VEL 11.500 PTH 2.00 VHP 2.844 DpA -6.17 RAp 171.53 ECC 1.1787

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4110.05 °35.41 185.96 21.63 59.34 8 49 17 3510.0 -39.17 177.49

2691.25 -35.40 75.88 21.62 59.32 16 8 23 2091.2 -39.16 67.41

4110.05 -35.41 185.98 21.63 59.$4 8 49 17 3510.0 -39.17 177.49

2691.25 -35.40 75.88 21.62 59.32 16 8 23 2091.2 -39.16 67.41

4110.05 -35.41 185.96 21.63 59.34 8 49 17 3510.0 -39.17 177.49

2691.25 -35.40 75.88 21.62 59.$2 16 8 23 2091.2 -39.16 67.41

DIFFERENTIAL CaRRECTIONS MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0526 TRA -.0940 TC5-3.6213 BAU .6216 SGT 3016.8 SGR 1862.7 SGS 3178.3 ST 1833.2 SIR 966.2 SS 3958.9

ROE .5471 RRA .2193 flCS-2.2855 FAU .60827 RRT .9270 RRF .9938 RTF .9300 CRT .9784 CRS -.9999 CST -.9787

FOE 9.1162 FRA 3.6134 FC-48.4968 B_MP 11527 SGB 3545.5 R23 .2541 R13 .9611 LSA 4455.2 MSA 344.6 SSA 12.1

BDE 1.1864 8RA .2386 BC3 4.2822 FSP 11023 SG1 3493.8 5¢;2 603.1 THA 30.80 EL1 2064.7 EL2 177.2 ALF 27.50

LAUNCH OATE NOV 24 1964 FLIGHT TIME 294.00 ARRIVAL OATE 9Ep 14 1965

HELIOCENTRIC CCNIC DISTANCE 654.160 EARTH TO MARS

RL 147.68 LAL -.00 LOL 61.75 VL 32.925 GAL .43 AZL 86.98 HCA 198.24 SIAA 186.06 ECC .20643 INC 3.0176 Vl 30.170

RP 220.75 LAp -.94 LOP 259.97 VP 22.116 GAP -5.18 AZP 92.87 TAL 2.50 TAP 200.75 RCA 147.65 APO 224.47 V2 24.903

RC 269.292 gL 32.03 GP -9.95 ZAL 79.95 ZAP 95.93 (TS 179.65 ZAE 127.46 ETE 185.53 ZAC 76.69 ETC 256.45 CLP 93.99

PLANETOCENTRIC CONIC

C3 10.977 VHL 3.268 DLA 44.75 RAt. 155.88 RAO 6567.4 VEL 11.492 PTH 2.00 VHP 2,836 DpA -5.28 RAP 170.97 ECC 1.1757

LNCH AZMTH LNCM TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ Z LONG

55.78 7 44 15 4096.85 -35.01 184.45 20.94 60.12 8 52 32 3496.8 -38.68 175.98

126.22 15 19 29 2697.58 -35.00 76.17 20.93 60.11 16 4 26 2097.6 -38.67 67.70

53.78 7 44 15 4096.85 -$5,01 184.45 20.94 60.12 8 52 32 3496.8 -38.68 175.98

126.22 15 19 29 2697.58 -35.00 76.17 20.93 60.11 16 4 26 2097.6 -38.67 67.70

53.78 7 44 15 4096.85 -35.01 184.45 20.94 60.12 8 52 32 3496.8 -38.68 175.98

126.22 15 19 29 2697.58 .-$5.00 76.17 20.95 60.11 16 4 26 2097.6 -38.67 67.70

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TIDE 1.1080 "iRA -.0671 TCS-4.1118 BAU .6644 SGT 3320.0 SGR 1760.7 SG3 3202.3 ST 1945.1 SR 910.4 SS 3863.1

ROE .5111 RRA .2085 RCS-Z.1812 FAU .61277 RRT .9565 RRF .9923 RTF .9420 CRT .9808 CRS -.9999 CST -.9608

FDE 8.8454 FRA 3.5962 FC-49.6859 BSP 12311 _ 5758.0 R25 .2425 R13 .9627 LSA 4406.6 NSA 341.9 SgA 13.1

BDE 1.2202 BRA .2191 BCS 4.6545 FSP 11041 SG| 3718.6 Sr_ 542.8 THA 27.08 EL1 2141.5 EL2 161.2 ALF 24.81

LAUNCH DATE NOV 24 1g64

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 220.37 LAp _.97

RC 270.721 GL 31.41

PLANETOCENTRIC CONIC

C3 10.517 VHL 3.243

LNCH AZMTH LNCN TIME

54.72 T 47 55

1Z5.26 15 15 52

54.72 7 47 55

125.28 15 15 52

54.72 T 47 55

125.20 15 15 52

FLIGHT TIM( 296.00 ARRIVAL DATE SEP 16 1965

LOt. 61.75 VL

LOP 261.09 VP

GP -9.43 ZAL

DISTANCE 658.226 EARTH TO MARS

32.924 gAL .40 AZL 87.06 HCA 199.36 SMA 186.04 ECC .20633 INC 2.9428 vl 30.170

22.161 GAP -5.39 AZP 92.78 TAL 2.53 TAp 201.69 RCA 147.66 APO 224.43 V2 24.945

80.18 ZAP 91.97 ETS 179.29 ZA( 125.33 ETE 184.65 ZAC 77.02 ETC 256.55 CLp 92.00

DLA 44.06 RAL 155.89 RAO 6567.4 VEL 11.485 PTH 2.00 VHP 2.831 DPA -4.45 RAp 170.40 ECC 1.1731

L-I TIN[ INJ LAT INJ LONG IflJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

4064.20 -34.62 183.03 20.38 60.84 8 56 0 3484.2 -38.20 174.55

2704.06 -34.61 76.50 20.36 60.83 16 0 56 2104.1 -38.19 68.02

4084.20 -34.62 183.03 20.38 60.84 8 56 O 3484.2 -38.20 174.55

2704.08 -34.61 76.50 20.38 60.83 16 0 56 2104.1 -38.19 68.02

4084.20 -34.62 183.03 20,38 60.84 8 56 O 5484.2 -38.20 174.55

2704.08 -34.61 76.50 20.58 60.83 16 0 56 2104.1 -38.19 68.02

DIFFERENYIAL CORRECTIONs MIO-COURSE EXECUTION ACCURACy

TOE 1.1624 TRA -.0371 TC3-4.6113 BAU .7108 SGT 5629.2 SGR 1666.3 SG3 3215.5

ROE .4819 RflA .2010 RC3-2.0728 FAU .61379 RRT .9466 RflF .9904 RTF .9512

FOE 8.6170 FRA 3.6182 FC-50.5273 O_P 13234 SG8 3993.4 R23 .2286 fl13 .9651

BOE 1.2583 8RA .2044 8C3 5.0557 FSP 11095 SG1 5965.0 SG2 492.0 THA 23.88

LAUNCH DATE NOV 24 1964 FLIGHT TIM( 298.00

HELZOCENTRIC C-(NqIC DISTANCE 662,301

flL 147.68 LAL -.00 LOL 61.75 VL 32,923 GAL .37 AZL 87.12 HCA 200.48 SMA 186.03 ECC .20824

RP 220.00 LAp -1.01 LOP 262.20 VP 22.206 GAP -5.60 AZP g2.69 TAL 2.14 TAP 202.62 RCA 147.66

RC 272.134 GL 30.85 GP -8.95 zAL 80.45 ZAp gO.Q5 (TS 178.99 zAE 125.19 ET( 183.89 ZAC 77.31

PLANETOCENTRIC CONIC

C3 10.374 VNL 3.221 DLA 43.41 RAL 155.97 RAO 6567.4 VEL 11.479 PTH 2.00 VHP 2.850 DpA -3.66

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

55.61 7 51 46 4072.05 -34.25 181.69 1g.95 61.50 8 59 38 3472.0

124.39 15 12 39 2710.71 -34.24 76.85 1g.94 61.49 15 57 50 2110.7

55.61 7 51 46 4072.05 -34.25 181.69 19.95 61.50 8 59 58 3472.0

124.39 15 12 39 2710.71 -34.24 76.85 19.94 61.49 15 57 50 2110.7

55.61 7 51 46 4072.05 -54.25 181.69 19.95 61.50 8 5g 38 3472.0

124.39 15 12 39 2710.71 -34.24 76.85 19.94 61.49 15 57 50 2110.7

DIFFERENTIAL CCRRECTIONS MiD-COURSE EXECUTION ACCURACY

TOE 1.2135 TRA -.0082 TC3-5.1276 BAU .7618 SGT 5946.0 SGR 1578.5 SG5 5219.7

RDE .4546 RRA .1950 RC3-1.9694 FAu .61575 RRT .9515 RRF .9882 RTF .9578

FD[ 8.3433 FRA 3.6502 FC-51.2170 8SP 14166 SGB 4250.0 R23 .2101 R13 .9673

BOE 1.2959 BRA .1952 SC3 5.4928 FSP 11068 SGI 4225.8 SG2 455.4 THA 21.09

ORBIT DETERMINATION ACCURACY

ST 2055.8 SR 865.2 SS 3788.4

CRT .9828 CRS -.9999 CST -.9824

LSA 4383.1MSA 339.8 SSk 14.1

EL1 2225.6 EL2 147.5 ALF 22.58

ARRIVAL DATE SEP 18 1965

EARTH TO MARS

ZNC 2.8756 V1 30.170

APO 224.59 V2 24.986

ETC 256.65 CLP 90.03

RAP 169.85 ECC 1.1707

INJ 2 LAT %NJ 2 LONG

-37.75 173.21

-57.74 68.37

-57.75 173.21

-37.74 68.37

-37.75 173.21

-37.74 66.37

ORBIT DETERMINATION ACCURACY

ST 2161.0 SR 822.2 SS 3696.1

CRT .9842 CRS -.9998 CST -.9834

LSA 4546.4 MSA 340.9 SSA 15.1

ELI 2508.2 EL2 136.3 ALF 20.60
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 24 1964 FLIGHT TIM[ 300.00 ARRIVAL DATE SEP 20 1965

HELIOCENTRIC CDIA1C DISTANCE 668.365 EARTH TO MARS

RL 147.68 LAL -.0O LOL 81.75 VL 32.923 GAL ,33 AZL 67.19 HCA 201.60 SNA 186.02 ECC .20618 INC 2.8147 vl 30.170

RP 219.62 LAP -!.04 LOP 263.33 VP 22.251 GAP -5.60 AZP 92.62 TAL 1.94 TAp 203.54 RCA 147.88 APO 224.37 V2 25.027

RC 273.529 GL 30.34 GP -6.50 ZAL 80.75 ZAP 88.09 [T$ 176.72 ZAE 121.06 ETE 163.22 ZAC 77.56 ETC 256.75 CLP 88.07

PLANETOCENTRIC CONIC

C3 10.246 VHL 3.201 DLA 42.80 RAL 156.11 RAD 6567.4 VEL 11.473 PTH 1.99 VHP 2.633 DpA -2.92 RAP 169.26 ECC 1.1686

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

56.46 7 55 46 4060.29 -33.89 180.41 19.62 62.12 9 3 27 3460.3 -37.31 171.93

123.34 15 9 48 2717.48 -33.88 77.21 19.62 62.10 15 55 4 2117.5 -37.30 88.74

56.46 7 35 46 4060.29 -33.89 160.41 t9.62 62.12 9 3 27 3460.3 -37.31 171.93

123.54 15 9 46 2717.46 -33.88 77.21 19.62 62.10 15 55 4 2117.5 -37.30 68.74

56.46 7 35 46 4060.29 -33.89 180.41 19.62 62.12 9 3 27 3460.3 -37.31 171.93

123.54 15 9 48 2717.48 -33.88 77.21 19.62 62.10 15 55 4 2117.5 -37.30 68.74

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.21R8 TRA .0235 TC3-5.$491 8AU .8150 SGT 4265.2 SGR 1496.4 SG3 3213.1 ST 2263.1 SR 784.0 SS 3604.2

ROE .4308 RRA .1901 RC3-1.8661 FAU .61183 RRT .9548 RRF .9855 RTF .9630 CRT .9855CRS -.9997 CST -.9842

FOE S.OS71 FRA 3.6866 FC-31.6965 BSP 15130 S_ 4520.1 R23 .1916 R13 .9696 LSA 4313.8 HSA 341.7 SSA 16.1

BIDE 1.3342 BRA .1915 BC3 5.9500 FSP 11016 SGI 4300.4 SG2 421.7 THA 18.69 EL1 2391.7 EL2 126.1 ALF 18.90

LAUNCH DATE 140V 24 1984 FLIGHT TIME 302.00 ARRIVAL DATE SEP 22 1965

HELIOCENTRIC CONIC DISTANCE 670.477 EARTH TO MARS

flL 147.68 LAL -.00 LOL 61.73 VL 32.922 GAL .29 AZL 87.24 HCA 202.72 SNA 186.01 ECC .20615 INC 2.7596 VI 30.170

RP 219.23 LAp -1.07 LOP 264.43 VP 22.296 GAP -6.00 AZP 92.55 TAL 1.72 TAP 204.43 RCA 147.67 APO 224.36 V2 25.067

tiC 274.908 GL 29.87 GP -8.10 ZAL 61.09 ZAP 86.17 ETS 176.49 ZN[ 118.93 ET( 162.64 ZAC 77.79 ETC 256.84 CLP 86.13

FLANETOCENTRIC _[C

C3 10.131VHL 3.163 DLA 42.21RAL 156.31RAD 6367.4 _EL 11.468 PTH 1.99.VHP 2.840 DpA -2.22 RAp 168.69 ECC 1.1667

LNCH AZMTH LNCH TIM( L-I T|NE INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

57.28 8 0 0 4048.72 -33.53 179.17 19.39 62.69 9 T 29 3448.7 -36.89 170.69

122.72 15 7 g 2724.50 -33.52 77.81 19.39 62.68 15 52 34 2124.5 -36.88 69.14

57.26 8 O O 4048.72 -33.53 179.17 19.39 62.69 9 7 29 3448.7 -36.89 170.69

122.72 15 7 g 2724.30 -33.52 77.61 19.39 62.68 15 32 $4 2124.5 -36.88 69.14

37.20 8 O 0 4043.72 -33.53 179.17 19.39 62.69 9 7 29 3448.7 -36.89 170.69

122.72 13 7 9 2724.30 -33.52 77.61 19.59 62.80 15 32 34 2124.3 -36.88 69.14

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3102 TRA .0580 TC3-6.1699 8AU .8695 SGT 4583.5 $GR |421.7 SG3 3207.1 ST 2361.8 SR 750.3 8S 3514.9

ROE .4095 flRA .1858 RC3-1.7730 FAU .60942 RflT .9168 RRF .9823 RTF .9673 CRT .9866 CRS -.9997 CST -.9849

FOE 7.7943 FRA 3.7234 FC-SZ.0797 BSP 16174 _ 4798.9 R23 .1718 R13 .9719 LSA 4287.0 HSA 341.9 SSA 17.1

80E 1.3727 BRA .1946 BC3 6.4196 FSP 10991 $61 4782.8 SG2 393.0 THA 16.63 EL1 2473.4 EL2 116.7 ALF 17.44

LAUNCH DATE NOV 24 1964

HELIOCENYRIC CONIC

RL 147.66 LAL *.DO LOt. 61.73 VL 32.922 GAL

RP 218.69 LAP -1.10 LOP 265.58 VP 22.342 GAP

RC 276.266 GL 29.44 GP -7.72 ZAL 81.46 ZkP 84.27 ET3 178.28 ZkE 116.81

PLANETOCENTRIC CONIC

CS 10.026 VHL 3.166 DLA 41.65 RAL 136.57 RAD 6367.4 VEL 11.464 PTH 1.g9

LNCH AZMTH LNCH TIME b-I TIME INJ LAT

58.08 8 4 24 4037.36 -33.18

121.92 15 4 47 2731.72 -33.17

56.08 8 4 24 4037.36 -33.18

121.92 15 4 47 2731.72 -33.17

38.08 6 4 24 4037.38 -33.18

121.92 15 4 47 2731.72 -33.17

DIFFERENTIAL CORRECTIONS

TOE 1.3549 TRA .OgSO TC3-6.8946 BAU .9252

ROE .3907 RRA .1824 RC3-1.6806 FAU .60383

FOE 7.5180 FRA 3.7614 FC-32.2970 BSP 17230

SOE 1.4101 BRA .2057 SC3 6.9023 FSP 10838

INJ LONG

177.96

78.03

177.96

76.03

177.96

78.03

FLIGHT TIME 304.00 ARRIVAL DATE $EP 24 1965

DISTANCE 674.577 EARTH TO MARS

.25 AZL 67.26 HCA 203.83 SNA 186.01 ECC .20613 INC 2.7092 Vl 30.170

-G.19 AZP 92.48 TAL 1.49 TAp 203.34 RCA 147.67 APO 224.36 V2 25.108

[TE 182.13 ZAC 78.00 ETC 256.94 CLP 84.22

VHP 2.849 DPA -1.53 RAp 168.13 ECC 1.1650

INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

19.23 63.23 g 11 42 3437.4 -36.47 169.49

19.24 63.22 15 50 19 2131.7 -36.46 69.56

19.23 63.23 g 11 42 3437.4 -31.47 169.49

19.24 63.22 13 50 19 2131.7 -36.46 69.56

19.23 63.23 9 11 42 3437.4 -38.47 169.49

19.24 63.22 15 50 19 2131.7 -36.46 69.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4902.8 SGR 1352.0 SG3 3192.1 ST 2456.0 SR 720.0 SS 3424.1

RRT .9576 RflF .9769 RTF .9706 CRT .9877 CRS -.9995 CST -.9854

SG6 5085.8 R23 .1517 R13 .9740 LSA 4261.1 NSA 342.4 SSA 18.1

SG1 5071.8 SG2 376.G THA 14.88 ELI 2557.0 EL2 108.2 ALF 16.18

FLIGHT TIME 308.00 ARRIVAL DATE SEP 26 1965

DISTANCE 678.683 EARTH TO MARS

.21 AZL 87.34 HCA 204.99 SHA 186.02 ECC .20614 INC 2.6631 vl 30.170

-6.38 AZP 92.41 TAt. 1.24 TAP 206.23 RCA 147.67 APO 224.36 V2 23.148

62.40 ETS 176.09 ZAE 114.71 ETE 181.68 ZAC 78.19 ETC 257.03 CLP 82.33

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.00 LOt. 61.75 VL 32.923 GAL

RP 218.32 LAp -1.12 LOP 268.71 VP 22.388 GAP

RC 277.609 GL 29.04 GP -7.37 ZAL 81.88 ZAP

PLAN(TOCENTRIC C_IC

C3 9.931 VHL _.151 OLA 41.10 RAL 156.86 RAD 6367.4 VEL 11.439 PTH 1.99 VHP 2.862 DPA -.93 RAP 167.60 ECC 1.1634

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

56.87 8 9 2 4026.12 -32.84 176.78 19.18 63.73 9 16 8 3426.1 -36.07 168.32

121.13 13 2 38 2739.16 -32.83 76.47 19.17 63.73 13 48 17 2139.2 -36.06 70.00

58.67 8 9 2 4026.12 -32.64

121.13 15 2 36 2739.16 -32.83

58.87 8 9 2 4028.12 -32.84

121.13 15 Z 38 2739.16 -32.83

DIFFERENTIAL CCRRECTIONS

TDE 1.4039 TRA .1407 TC3-7.2021 BAU .9767

NO( .37S8 RRA .1623 RC3-1.36Rg FAU .39365

FDE 7.3147 FRA 3.8863 FC-51.7696 BSP 18471

DOE 1.4536 BRA .2303 BC3 7.3712 FSP 10916

176.78 19.18 63.75 9 16 8 3426.1 -36.07 168.32

76.47 19.17 63.73 15 48 17 2139.2 -36.06 70.00

176.78 19.18 63.73 9 16 8 3426.1 -36.07 168.32

78.47 19.17 63.73 15 48 17 2139.2 -36.06 70.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5218.7 SGR 1281.3 SG3 3130.3 ST 2558.1 SR 698.2 SS 3370.6

RRT .9355 RRF .9743 RTF .9735 CRT .9887 CRS -.9994 CST -.9837

SG8 3373.7 R23 .1339 R13 .9758 LSA 4274.7 MSA 345.5 SSA 18.7

SG1 5361.1 SG2 367.9 THA 13.27 EL1 2649.8 EL2 101.1 ALF 15.12
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 218.16 LAp -1.15

RC 278.933 GL 26.67

PLAN(TOCENTRIC CC_41C

C3 9.844 VHL 3.138

LNCH AZMTH LNCH TIME

59.84 8 13 52

120.38 15 0 37

59.64 8 13 52

120.36 15 O 37

59.64 8 13 52

FL|GHT TIN( 308.00 ARRIVAL DATE SEP 28 1965

DISTANCE 682.801 EARTH TO MARS

L04. 61.75 VL 32.923 GAL .17 AZL 87.38 HCA 206.12 3HA 186.03 ECC .20617 INC 2.6204 Vl 50.170

LOP 267.85 VP 22.434 GAP -6.56 AZP 92.35 TAL .98 TAp 207.11 RCA 147.67 APO 224.38 V2 25.188

GP -7.04 ZAL 82.30 ZAP 60.55 ETS 177.92 ZAE 112.63 ETE 181.26 ZAC 78.36 ETC 257.12 CLP 80.48

DLA 40.57 RAL 157.23 RAO 6567.4 VEL 11,456 PTH 1.99 VHp 2.879 DpA -.34 RAp 167.08 ECC 1.1620

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

4014.84 -32.50 175.62 19.18 64.24 9 20 46 3414.8 -35.86 167.16

2746.97 -32.49 78.94 19,17 64.22 15 46 24 2147.0 -35.66 70.48

4014.64 -32.50 175.62 19.18 84.24 9 20 46 3414.8 -35.66 167.16

2746.97 -32.49 78.94 19017 64.22 15 46 24 2147.0 -35.66 70.46

4014.84 -32.50 175.62 19.18 64.24 9 20 46 3414.8 -35.66 167.16

120.36 15 0 37 2746.97 -32.49

DIFFERENTIAL CCRRECTIONS

TOE 1.4392 TRA .1790 TC3-7.7426 BAU 1.0376

ROE .3604 RRA .1761 RCS-1.4668 FAU .58677

FDE 6.9941 FRA 3.6809 FC-51.7773 BSP 19449

BOE 1.4836 BRA .8525 0C3 7.8841 FSP 10765

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

78.94 19.17 64.22 15 46 24 2147.0 -35.66 70.48

HID-CouRSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5540,6 SGR 1219.3 663 3122.2 ST 2635.4 SR 671.0 SS 3260.8

RRT .9542 RRF .9694 RTF .9761 CRT .9896 CRS -.9992 CST -.9860

5675.2 R2S .1137 R13 .9777 LSA 4232.0 HSA 343,7 SSA 19.8

$61 5662.09G2 356.9 THA 11.91 ELI 2717.9 EL2 93.5 ALF 1A,16

FLIGHT TIME 310.00 ARRIVAL DATE SEp 50 1965

DISTANCE 686.927 EARTH TO MARS

RL 147.68 LAL -.00 LOt. 61.75 VL 32.924 GAL .12 AZL

RP 217.80 LAP -1.18 LOP 266.99 VP 22.480 GAP -6.75 AZP

RC 280.240 GL 29.32 gP -6.73 ZAL 92.76 ZAP 76.73 ET8

PLAN(TOCENTRIC CONIC

C3 9.766 VHL 3.125 OLA 40.05 RAt. 157.63 RAO 6367.4 VEL

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ i._G INJ

60.40 8 18 34 4003.54 -32.16

119.60 14 $6 43 2755.09 -32.14

60.40 8 18 54 4003.54 -32.16

119.60 14 59 45 2755.09 -32.14

60.40 8 19 34 4003_$4 -32.16

119.60 14 58 45 2755.09 -32.14

DIFFERENTIAL CCRRECTIONS

TDE 1.4721 TNA .2224 TC3-8.2665 BAU 1.0947

flOE .3440 RRA .1753 RC3-1.4048 FAU .58207

FOE 6.6248 FRA 5.9020 FC-31.6014 BSP 20476

BDE 1.5118 BflA .2832 BC3 8.3950 FSP 10489

87.42 HCA 207.27 SMA 186.04 ECC .20623 1NC 2.5810 vl 30.170

92.29 TAL .71 TAP 207.97 RCA 147.68 APO 224.41 V2 25.228

177.77 ZAE 110.57 ETE 180.93 ZAC 78.52 ETC 257.21 CLP 78.65

tl.452 PTH 1.99 VHp 2.898 DpA .22 RAP 166.56 ECC 1.1607

RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

174.46 19.24 64.71 9 25 38 3403.5 -35.27 166.01

T9.44 19,24 64.70 15 44 40 2155.1 -35.26 70.99

174.46 18.24 64.71 9 25 38 3403.5 -35.27 166.01

79.44 19.24 64.70 15 44 40 2155.1 -35.26 70.99

174.46 19.24 64.71 9 25 38 3403.5 -35.27 166.01

79.44 19.24 64.70 15 44 40 2155.1 -35.26 70.99

MID-COuRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5855.4 SGR 1159.6 SG3 3085.1 ST 2706.3 SR 643.6 SS 3130.0

RRT .D319RRF .9835 RTF .9779 CRT .9904 CRS -.9989 CST -.9858

SG8 5967.2 R23 .01)57 R13 .9790 LSA 4174.5 HSA 545.6 3SA 20.9

SG1 5957.0362 349.1THA 10.72 EL1 2782.4 EL2 86.7 ALF 13.26

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.88 LAL -.00

RP 817.44 LAp -1.81

RC 281.529 GL 20.00

PLANETOCENTRIC CONIC

C3 9.694 VtCL 3.113

LMCH AZMTH LNCH TIME

81.17 6 24 12

118.83 14 57 0

61.17 8 24 12

118.63 14 57 0

61.17 8 24 12

118.63 14 57 0

FLIGHT TIME 312.00 ARRIVAL DATE OCT 2 1965

DISTANCE 651.080 EARTH TO MARS

LOL 61.75 VL 32.925 GAL .07 AZL 87.46 HCA 208.41 SMA 186.08 ECC .20630 INC 2.5444 vl 50.170

LOP 270.14 VP 22.528 GAP -6,92 AZP 92.24 TAL .42 TAp 208.83 RCA 147.66 Apo 224.45 V2 25.268

GP -6.44 ZAL $3.26 ZAP 76.94 ET6 177.64 ZAE 108.54 (TE 180.63 ZAC 78.67 ETC 257.29 CLP 76.86

DLA 39.54 RAL 158.07 MAD 6567.3 VEL 11.449 PTH 1.99 VHP 2.919 DPA .74 RAp 166.10 ECC 1.1595

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

3992.10 -31.81 173.31 19.37 65.17 9 30 44 3392.1 -34.87 184.87

2763.60 -31.80 79.97 19,36 65.15 15 43 3 2163.6 -34.86 71.53

3992.10 -31.61 173.31 19.37 85.17 9 30 44 3392.1 -34.87 164.87

2763.60 -31.80 79.97 19.36 65.15 15 43 3 2163.6 -34.86 71.53

3992.10 °31.61 173.31 19.37 65.17 9 30 44 3392.1 -34.87 164.87

2763.60 -31.80 79.97 19.36 65.15 15 43 3 2163.6 -34.86 71.53

DIFFERENTIAL CGRRECTIONS

TOE 1.5024 TRA .2681 TC3-8.7921 BAU 1.1523

ROE .3300 RRA .1716 RC3-1.3246 FAU .37434

FOE 6.2807 FRA 3.8843 FC-51.2935 BSP 21544

BOE 1.5383 BRA .5164 8C3 8.6913 FSP 10367

LAUNCH DATE NOV 24 1964

HELIOCENTRIC C_141C

RL 147.68 LAL -.00

RP 217.09 LAp -1.24

RC 282.801 GL 27.70

PLAN(TOCENTRIC CONIC

C3 9.628 VHL 3.103

LNCH AZMTH LNCH TIN(

61.93 8 29 44

118.07 14 55 19

61.93 8 29 44

118.07 14 53 19

61.93 9 29 44

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6166.6 SGR 1103.2 SG3 3042.1 ST 2776.4 SR 620.1 SS 3008.2

RRT .9491RRF .9567 RTF .9799 CRT .9913 CRS -.9985 CST -.9860

6264.5 R23 .0757 R13 .9806 LSA 4126.0 MSA 342.5 SSA 21.9

Sgl 6253.t 84;2 342.5 THA 9.67 EL1 2843.7 EL2 79.5 ALF 12.49

FLIGHT TIME 314.00

DISTANCE 695.201 EARTH TO MARS

LOt. 61.75 VL 32.927 GAL .02 AZL 87.49 HCA 209.56 SMA 186.09 ECC .20640 INC 2.5102 V1 30.170

LOP 271.29 VP 22.572 GAP -7.10 AZP 9_.18 TAL .11 TAp 209.67 RCA 147.66 APO 224.49 V2 25.507

r_p -6.17 ZAL 63.60 ZAP 75.19 ET8 177.52 zAE 106.54 ET( 180.35 ZAC 78.81ETC 257.37 CLP 75.10

DLA 39.03 RAL 158.55 RAID 6367.3 V(L 11,446 PTH 1.99 VHp 2.944 OpA 1.23 RAp 165.66

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

3980.47 -31.47 172.15 19.55 65.61 9 36 5 3380.5 -34.47

2772.58 -31.46 80.53 19.54 65.59 15 41 31 2172.6 -34.46

3990.47 -31.47 172.13 19.55 65.61 9 36 3 3360.5 -34.47

2772.58 -31.46 80.53 19.54 65.59 15 41 31 2172.6 -34.46

3980.47 °31.47 172.15 19.55 65.61 9 36 5 3380.5 -34.47

118.07 14 55 19 2772.58 °31.46

DIFFERENTIAL "C-(:RRECTIONS

TDE 1.5233 TRA .3039 TC3-9.3099 BAU 1.2037

ROE .3108 RRA .1590 RC3--1.2335 FAU .56084

FOE 5.7265 FRA 3.5225 FC-30.4278 BS4P 22412

BOE 3.5547 BRA .3425 BC3 9.3901 FSP 10048

80.53 19.54 65.59 15 41 31

ARRIVAL DATE OCT 4 1965

MID-COURSE EXECUTION ACCURACY

$GT 6465.8 _ 1027.8 SG3 2944.3

flRT .9491RRF .9470 RTF .9829

S_ 6547.0 RE3 .0374 R13 .9832

SGI 6539.1 S(,2 320.0 THA 8.60

ECC 1.1585

INJ 2 LONG

163.72

72.11

163.72

72.11

163.72

2172.6 -34.46 72.11

ORBIT DETERMINATION ACCURACY

ST 2826.4 SR 585.3 SS 2774.6

CRT .9929 CRS -.9981 CST -.9876

LSA 3991.4 MSA 312.9 SSA 23.3

ELI 2885.6 EL2 68.0 ALF 11.63

1301



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 19645

LAUNCH DATE NOV 24 1964 FLIGHT TIME 316.00 ARRIVAL OATE OCT 6 1965

HELIoCENTRIC CONIC DISTANCE 699,349

RL 147.68 LAL -.OD LOt. 61.75 VL 32,928 GAL -.04 AZL 87.52 HCA

RP 216.74 LAP -1.27 LOP 272.44 VP 22.616 GAP -7.27 AZP 92.13 TAL

RC 264.057 GL 27.41GP -5.91ZAL 84.36 ZAP 73.47 ITS 177.41ZA(

PLANEToCEMTflIC CONIC

C3 8.569 VHL 5.095 OLA 36.53 RAL 159.08 RAO 6567.3 VEL 11.444 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

62.70 8 35 33 3968.55 -31.12

117.50 14 53 40 2782.07 -31.11

SZ.70 8 35 33 3968.55 -31.12

117.50 14 55 40 2782.07 -31.11

62.70 8 35 33 3968.55 -31.12

117.30 14 53 40 2782.07 -31.11

OXFFEREMTIAL CCRRECTIO4MS

TDE 1.5609 TRA .3755 TC3-9.7958 BAU 1.2616

ROE .3114 RflA .1721 RC3-1.1357 FAU .54264

FOE 5.7752 FRA 4.0543 FC-49.1114 6SP 23634

BOE 1.5917 BRA .4113 BC3 9.8614 FSP 9925

EARTH TO MARS

210.71 SHA 166.11 ECC .20651 1MC 2.4764 vl 30.170

359.80 TAp 210.51 RCA 147.68 Apo 224.55 V2 25.346

104.58 [TE 180.11 ZAC 78.95 [TC 257.45 CLp 73.58

1.99 VHP 2.971 OPA 1.69 RAP 165.24 ECC 1.1575

]HI LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

170,97 19.78 66.04 9 41 42 3368,5 -54.07 182.56

81.14 19.77 66.03 15 40 2 2182.1 -34.06 72.73

170.97 19.78 66.04 9 41 42 3568.5 -34.07 162.56

81.14 19.77 66.03 15 40 2 2182.1 -34.06 72.73

170.97 19.78 66.04 9 41 42 3368.5 -54.07 162.56

81.14 19.77 66.03 15 40 2 2182.1 -34.06 72.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 6772.7 8GR 996.2 863 2904.1 ST 2908.9 SR 590.0 SS 2855.1

RRT .9317 RRF .9386 RTF .9820 CRT .9928 CRS -.9975 CST -.9852

$68 6845.6 R23 .0581 R15 .9825 LSA 4102.1 HSA 330.6 SSA 23.4

SG1 6836.2 SG2 358.4 THA 7.83 EL1 2967.5 ELI 69.3 ALF 11.39

LAUNCH OATE NOV 24 1964 FLIGHT TIME 318.40 ARRIVAL DATE OCT 8 1965

HELIoCENTR)E CCNIC D|8TANCE 703.505

RL 147.66 LAL -.00 LOt. 61.75 VL 32.930 GAL -.09 AZt. 87.55 HCA

tiP 216.39 LAp -1.29 LOP 273.59 VP 22.664 GAP -T.43 AZP 92.08 TAL

RC 265.296 GL 27.13 _ -5.67 ZAL 84.96 ZAP 71.79 ET$ 177.31 zA_

PLAN[TOCENTRIC CONIC

C3 9.516 VHL 3.085 OLA 38.02 RAL 159.64 RAO 6567.3 VEL 11.441 PTH

LNCH AZ14TH LNCM TIME L-I TIME INJ LAY INJ L,QNG

63.49 8 41 59 3856.27 -30.77 189.78 20.06 86.48 9 47 36

116.51 14 52 2 2792.15 -30.76 81.79 20.06 66.45 15 38 34

63.49 8 41 39 3956.27 -30.77 169.78 20.08 66.46 9 47 36

116.51 14 52 2 2792.15 -30.76 81.79 20.06 68.45 15 38 34

63.49 8 41 59 3956.27 -30.77 169.78 20.06 68.46 9 47 36

116.51 14 52 2 2792.!5 -30.76 81.79 20.06 66.45 15 38 34

DIFFERENTIAL CCRRECTIONS MIO-COURW[ EXECUTION ACCURACY

TOE 1.5607 TRA .4308 TC-$0.3119 BAU 1.3189 _T 7080.0 $GR 958.8 SG3 2872.6

ROE .3023 RRA .1724 RC3-1.0738 FAU .53649 RRT .9245 RRF .9293 RTF .9829

FDE 5.4600 FRA 4.1344 FC-48.8099 6SP 24683 SGB 7144.6 R23 .0479 R13 .9832

BOE 1.6094 8RA .4640 BC310.3677 FSP 9807 $61 7135.4 S_2 362.7 THA 7.15

EARTH TO MARS

211.87 644A 186.14 ECC .20665 INC 2.4485 vl 30.170

359.46 TAp 211.33 RCA 147.66 APO 224.61 V2 25.385

102.65 ETE 179.89 ZAC 79.08 ETC 257.52 CLp 71.70

1.98 VHP 3.001 DPA 2.12 RAP 164.66 ECC 1.1566

INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

3356.3 -53.67 161.38

2192.1 -33.66 73.39

3556.3 -33.67 161.38

2192.1 -33.66 73.39

3356.3 -53.67 161.38

2192.1 -33.66 73.39

ORBIT DETERMINATION ACCURACY

ST 2957.R SR 975.0 SS 2755.5

CRY .9935 CRS -.8966 CST -.9844

LSA 4067.5 MSA 356.8 SSA 24.4

EL1 3012.6 EL2 64.4 ALF 10.93

LAUNCH DATE NOV 24 1964 FLIGHT TIME 320.00

HELIoCENTRIC CONIC

RL 147.66 LAL -.00

RP 216.05 LAP -1.32

RC 266.520 GL 26.87

PLANETOCEMTRIC CONIC

C3 9.468 VHL 5.077

LNCH AZMTH LNCH TIME

64.29 6 48 3

115.71 14 50 23

64.29 6 48 3

115.71 14 50 23

64.29 6 48 3

115.71 14 50 23

ARRIVAL DATE OCT 10 1965

L(_L 61.75 VL 32.932 GAL

LOP 274.75 VP 22.709 GAP

GP -5.44 ZAL 85.59 ZAP

01STANCE 707.669 EARTH TO MARS

-.15 AZL 87.58 HCA 213.05 3RA 186.18 ECC .20681 INC 2.4205 vl 30.170

-7.60 AZP 92.03 TAL 359.11 TAp 212.14 RCA 147.67 Apo 224.68 V2 25.423

70.15 ITS 177.23 ZAE 100.75 ETE 179.70 ZAC 79.20 ETC 257.58 CLP 70.06

OLA 37.52 RAL 160.23 RAO 656?.3 VEL 11.439 FTH 1.98 VHp 3.035 DPA 2.52 RAP 164.51 ECC 1.1558

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

3943.58 -30.41 166.56 20.39 66.88 g 53 47 3343.6 -33.26 160.17

2802.86 -30.40 82.49 20.39 66,87 15 37 6 2202.9 -53.25 74.10

3943.58 -30.41 168.56 20.39 66.88 9 53 47 3343.6 -33.26 160.17

2802.86 -30.40 82.49 20.39 66.87 15 37 6 2202.9 -33.25 74.10

3943.58 -30.41 168.56 20.39 66.88 9 53 47 3343.6 -33.26 160.17

2802.86 -30.40 82.49 20.39 66.87 15 37 6 2a02.9 -33.25 74.10

DIFFERENTIAL CCRRECTICWS MID-COURSE ExECuTION ACCURACY ORBIT OETERNZNAT|ON ACCURACY

TOE 1.5986 TRA .6894 TC-10,7955 BAU 1.3723 SGT 7370.1 $GR 916.0 863 2809.4 ST 3003.2 8R 561.0 98 2654.0

ROE .2941RRA .1710 RC3 -.9991FAU .52391 flRT .9148 RRF .9174 RTF .9839 CRT .9943 CRS -.9955 CST -.9840

FOE 5.1866 FRA 4.1496 FC-47.9054 6SP 25700 S_ 7426.8 R23 .0372 R13 .9842 LSA 4031.2 MSA 356.2 SSA 25.2

80E 1.6254 BRA .5184 8C310.8417 FSP 9598 SGt 7417.7 SG2 367.6 THA 6.50 EL1 3054.6 EL2 58.6 ALF 10.53

LAUNCH OATE NOV 24 1964 FLIGHT TIME 322.00 ARRIVAL OATE OCT 12 1965

HELXoCENTRIC CONIC" DISTANCE 711.840 EARTH TO MARS

RL 147.88 LAL -.DO LOL 61.75 VL 32.934 GAL -.21 AZL 67.61HCA 214.19 SNA 186.22 ECC ,20700 INC 2.3941 Vl 30.170

RP 215.71 LAP -1.54 LOP 175.92 Ws 22.755 GAP -7.76 AZP 91.98 TAL 358.75 TAp 212.94 RCA 147.67 APO 224,76 V2 25.461

RC 287.729 GL 26.626tP '-5.23 ZAL 86.25 2AP 68.55 ETS 177,15 2AE 9_.89 ETE 179.53 ZAC 79.33 ETC 257.65 CLP 68.45

PLANETOCENTRIC CONIC

C3 9.426 VHL 3.070 OLA 37.01 RAt. 160.86 RAO 656?.3 VEL 11.437 PTH 1.98 VHp 3.067 OPA 2.89 RAP 164.19 ECC 1.1551

LNCH AZ)4TH LN(H TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAY INJ 2 LONG

65.11 8 54 48 3930.29 -30.04 167.30 20.77 67.29 10 0 18 3330.3 -32.84 158.93

114.89 14 48 40 2814.41 -30.03 83.25 20.77 67.28 15 35 34 2214.4 -32.83 74.88

65.11 8 54 46 3930.29 -30.04 167.30 20.77 67.29 10 0 18 3330.3 -32.84 158.93

114.89 14 48 40 2814.41 -30.03 83.25 20.77 67.28 15 35 34 2214.4 -32.83 74.88

65.11 8 54 46 3930.29 -30.04 167.30 20.77 67.29 10 0 18 3330.3 -32.84 158.93

114.89 14 48 40 2814.41 -30.03 83.25 20.77 67.28 15 35 34 2214.4 -32.83 74.88

DIFFERENTIAL CCNRECTION8 MZO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TOE 1.6117 "iRA .5547 TC-11.2756 BAU 1.4257 8GT 7659.2 $GR 678.6 863 2753.3 ST 3040.0 SR 547.1 SS 2540.9

ROE .2859 RRA .1712 RC3 -.9318 FAU .51273 RRT .9041RflF .9045 RTF .9845 CRT .9950 CflS -.9939 CST -.9827

FOE 4.8664 FRA 4.2108 FC-47.0931BSP 26705 SG8 7709.4 R23 .0289 R13 .9846 LSA 3983.1HSA 363.0 SSA 26.1

BOE 1.6369 BRA .5805 BC311.3140 FSP 9362 SGt 7700.4 962 373.4 THA 5.94 EL1 3088.4 ELI 53.6 ALF 10.16

1382



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE I_V 24 1964 FLIGHT TIME 324.00

HELIOCENTRIC CONIC D|STANCE 716.018

RL 147.68 LAL -.DO LOL 61.75 VL 32,937 GAL -.28 AZL 87.63 HCA 215.36

RP 215.38 LAP -1.37 LOP 277,08 VP 22.601 GAP -7.91 AZp 91.93 TAL 358.38

RC 288.924 GL 26.38 GP -5.03 ZAL 86.94 ZAp 66.98 ET3 177.08 ZA( 97.06

PLANETOCENTRIC CONIC

C3 9.389 YHL 3.064 DLA 36.50 RAL 161.53 RAO 6567.3 VEL 11.436 PTH 1.98

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ L_(qG INJ RT ASC INJ AZI4TH

65.95 9 1 54 3916.39 -29.67 165.00 21.19 67.70

114.05 14 46 51 2826.79 -29.66 84.07 21.19 67.66

65.95 9 I $4 3916.39 -29.67 166.09 21.19 67.70

114.05 14 48 $1 2828.79 -29.66 84.07 21.19 67.68

65.95 9 1 $4 3918.39 -29.67 166.00 21.19 67.70

114.05 14 48 81 2828.79 -29.66 84.07 21.19 67.68

ARRIVAL DATE OCT 14 1965

EARTH TO MAR5

SMA 186.26 (CC .20720 INC 2.3690 V1 30.170

TAp 213.73 RCA 147.67 Apo 224.85 V2 25.498

ETE 179.38 ZAC 79.45 ETC 257.70 CLP 66.69

VHp 3.104 DPA 3.23 RAp 163.91 ECC 1.1545

INJ TIME PO CST TIM INJ 2 LAT INJ Z LO4q&

10 7 10 3316.4 -32.42 157.64

15 33 88 2226.8 -32.41 75.71

10 7 10 3316.4 -32.42 157.64

15 33 58 2226.8 -32.41 75.71

10 7 10 3316.4 -32.42 157.64

15 33 58 2226.8 -32.41 75.71

DIFFERENTIAL CORRECTIONS RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.6202 TRA .6166 TC-11.7428 BAU 1.4779 SGT 7939.4 SGR 841.1 963 2683.6 ST 3067.7 SR 535.1 SS 2432.8

ROE .2789 RRA .1700 RC3 -.8621 FAU .49923 RflT .8911 flRF .8893 RTF .9853 CRT .9938 CRS -.9922 CST -.9819

FOE 4.5680 FRA 4.2126 FC-46.0321 BSP 27619 SG8 7983.8 R23 .0203 R13 .9854 LSA 3934.9 MSA 362.8 SSA 26.9

BOE 1.6440 BRA .6415 6C311.7742 FSP 9063 961 7974.8 SG2 379.9 THA 5.41 EL1 3113.6 EL2 48.2 ALP 9.86

LAUNCH DATE NOV 24 1964

HELIOCENTRIC C(_IC

NL 147.68 LAL -.00

RP 215.05 LAp -1.40

RC 290.105 GL 26.14

PLANETOCENTRIC CONIC

C3 9.538 VHL 3.039

LNCH AZNTH LNCH TIM(

66.82 9 9 24

113.18 14 44 34

66.82 9 9 24

113.18 14 44 54

86.82 9 9 24

FLIGHT TIM( 326.00 ARRIVAL DATE OCT 16 1965

OISTAHCE 720.204 EARTH TO MARS

LOL 61.73 VL 32.940 GAL -.35 AZL 87.65 HCA 216.53 844A 186.31 (CC .20743 INC 2.3453 Vl 30.170

LOP 278.26 Vp 22.846 GAP -8.07 AZP 9t.89 TAL 357.98 TAp 214.51 RCA 147.66 APO 224.95 V2 25.535

GP -4.83 ZAL 87.66 ZAP 65.46 (TS 177.02 ZA( 95.28 ETE 179.25 ZAC 79.36 ETC 257.73 CLP 65.37

OLA 35.98 RAL 162.22 RAD 6567.5 VEL 11.434 PTH 1.98 VHP 3.142 DPA 3.55 RAP 163.66 ECC 1.1540

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3901.69 -29.29 164.64 21.65 68.10 10 14 26 3301.7 -31.98 156.30

2840.18 -29.27 84.96 21.63 68.08 15 32 14 2240.2 -31.97 76.63

3901.69 -29.29 164.64 21.63 68.10 10 14 26 3301.7 -31.98 156.30

2640.18 -29.27 84.96 21.65 68.08 15 32 14 2240.2 -31.97 76.63

3901.69 -29.29 164.64 21.65 68.10 10 14 26 3301.7 -31.98 156.30

84.96 21.63 68.08 15 32 14 2240.2 -31.97 76.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8216.8 SGR 808.4 963 2619.2 ST 3088.9 SR 524.2 SS 2324.7

RRT .8767 RRF .8728 RTF .9858 CRT .9965 CRS -.9897 CST -.9804

SG8 8256.5 R23 .0137 R13 .9859 LSA 3883.8 MSA 368.0 SSA 27.7

961 8247.4 962 387.4 TMA 4.94 ELI 3132.8 EL2 43.3 ALF 9.60

113.18 14 44 54 2840.18 -29.27

DIFFERENTIAL CCRRECTIONS

TOE 1.6249 TRA .8897 TC-12.1992 BAU 1.8295

ROE .2728 RRA .1700 RC3 -.7974 FAU .48647

FOE 4.2685 FRA 4.2533 FC-4§.0058 88P 28588

80( 1.6476 8RA .7103 8C312.2253 FSP 6834

LAUNCH OAT( NOV 24 1964

HELIOCENTRIC CONIC

RL 147.66 LAL -.00

RP 214.72 LAP -1.42

RC 291.272 GL 25.92

PLAN(TOCENTRIC CONIC

C3 9.332 VHL 3.055

LNCH AZMTH LNCH TIME

67.72 9 17 19

112.28 14 42 47

67.72 9 17 19

112.28 14 42 47

67.72 9 17 19

112.28 14 42 47

PLIGHT TIM( 328.00 ARRIVAL DATE OCT 16 1965

OISTANC[ 724.396 EARTH TO MARS

LOL 61.75 VL 32.942 GAL -.42 AZL 87.68 HCA 217.70 SMA 186.35 ECC .20767 INC 2,3229 Vl 30.170

LOP 279.43 VP 22.891 GAP -8.22 AZP 91.84 TAL 357.58 TAp 215.28 RCA 147.66 APO 225.06 V2 25.572

GP -4.85 ZAL 88.41 ZAP 63.98 (T3 176.97 ZAE 93.53 ETE |79.13 ZAC 79.68 ETC 257.80 CLP 63.88

DLA 35.45 RAL 162.95 RAD 6567.3 VEL 11.433 PTH 1.98 VHP 3.183 D_A 3.84 RAP 163.45 ECC 1.1536

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3886.17 -28.89 183.22 22.15 66.50 10 22 8 3286.2 -31.54 154.90

2854.84 -28.88 85.94 22.15 68.49 15 30 22 2254.G -31.53 77.62

3886.17 -28.89 163.22 22.15 66.50 10 22 5 3286.2 -31.54 154.90

2854.64 028.89 85.94 22.15 68.49 15 30 22 2254.6 -31.53 77.62

3886.17 -28.89 163.22 22.13 68.50 10 22 5 3286.2 -31.54 154.90

2654.64 -28.88 83.94 22.15 68.49 15 30 22 2254.6 -31.53 77.62

DIFFERENTIAL CORRECTIONS

TOE 1.8273 TRA .7646 TC-12.6353 8AU 1.5791

ROE .2675 RflA .1702

FOE 3.9968 FRA 4.2945

808 1.8491 8RA .7634

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.00 LOt. 61.73 VL

RP 214.40 LAp -1.44 LOP 280.61 VP

RC 292.428 GL 25.89 GP -4.49 ZAL

PLAN(TOCENTR1C CONIC

C3 9.312 VHL 3.052

LNCH AZMTH LNCH TIM(

68.67 9 25 41

111.33 14 40 28

68.87 9 25 41

111.33 14 40 28

88.87 9 25 41

111.33 14 40 R6

DIFFERENTIAL CORRECTIONs

TOE 1.8243 TRA .8418 TC-13.0803 8AU 1,6281

ROE .2827 RRA .1700 RC3 -.6708 FAU .4§851

FOE 3.7191 FRA 4.3135 FC-42.6267 8SP 30421

ODE 1.6454 ORA .8388 8C313.0775 FSP 8326

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 8485.9 _ 778.2 SG3 2549.7 ST 3106.1 SR 515.5 SS 2228.0

RC3 -.7326 FAU .47241 flRT .8§96 RRF .8543 RTF .9863 CRT .9971CRS -.9866 CST -.9788

FC-43.8245 8SP 29520 SG8 8521.5 R23 .0091 R13 .9863 LSA 3839.0 RSA 372.4 SSA 28.4

BC312.6565 FSP 8572 SG1 8512.3 SG2 396.4 THA 4.52 EL1 3148.3 EL2 38.7 ALF 9.40

FLIGHT TIME 330.00 ARRIVAL DATE OCT 20 1965

DISTANCE 728,595 EARTH TO MARS

32,946 GAL -.49 AZL 87.70 HCA 218.88 Sl4A 186.41 ECC .20794 INC 2.3015 Vl 30.170

22.836 GAp -8.37 AZP 91.79 TAL 337.16 TAp 216.04 RCA 147.65 APO 225.17 V2 25.608

89.19 ZAp 62.83 ETS 176.92 ZAE 91.81ETE 179.03 ZAC 79.80 ETC 257.84 CLp 62.44

OLA 34.91 flAL 163.70 RAD 6567.3 VEL 11.432 PTH 1.98 VHP 3.226 DPA 4.10 RAp 163.28 ECC 1.1533

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3869.90 -28.48 161.73 22.69 68.90 10 30 11 3269.6 -31.09 153.43

2870.39 -29.48 87.00 22.69 68.89 15 28 16 2270.4 -31.08 78.70

3889.60 -28.48 161.73 22.69 68.90 10 30 11 3269.6 -31.09 153.43

2870.38 -28.48 87.00 28.69 68,89 15 28 16 2270.4 -31.08 78.70

3869.60 _28.48 16t.73 28.69 68.90 10 30 11 3269.6 -31.09 153.43

2870.38 -28.48 87.00 22.69 68.69 15 28 16 2270.4 -31.08 78.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8749.4 $GR 730.0 SG3 2478.8 ST 3113.2 SR 507.1 SS 2125.2

RRT .6410 RRF .8338 RTF .9868 CRT .9976 CRS -.9828 CST -.9771

SC_ 8781.5 fl23 .0040 R13 .9868 LSA 3784.6 MSA 375.9 SSA 29.1

SG1 8772.1SG2 404.7 THA 4.13 ELI 3154.0 EL2 34.6 ALF 9.23
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !o 1964)

LAUNCH DATE NOV Zi Igl4 FLIGHT TIN( 33Z.00 ARRIVAL DATE OCT 22 1945

NELIOCEMTRIC CONIC OISTANCE 75Z.801 EARTH TO MARS

RL 14T,SB LAL -.00 LO(. $1.75 VL 32,949 GAL -,56 AZL 87.72HCA ZZO,OE 144A 166.47 ECC °20824 |NC 2.2810 VI 30.170

RP 214,0t LAP -1,47 LOP 2B1,?9 VP 22,960 GAP -8,51 AZP 91,7§ TAL 3SS,7Z TAp 211.78 RCA 147.64 APO Z25.29 VZ 25.644

RC 298.594 GL 25.47 GP -4.31ZAL 80.01 ZAP 81.13 (TS S76.88 2AE 80.14 (TE 178.83 ZAC 79.92 ETC 257.87 CLP 61.04

PLAN[TOCENTRIC CONIC

C3 9.2R8 VHL 3.049 DLA 34.37 RAL 1S4.49 RAD S587.3 VEL 81.432 PTH |.98 VHp 3.270 DPA 4.34 RAP 163.14 ECC 1.1530

LNCH AZNTH LNCM TIME L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

S9.19 R 14 36 3851.S5 -28.07 180.14 23.27 69.30 10 38 50 3291.7 -$0.62 151.86,

110.14 14 ST 44 2887.72 -22.06 88.|8 23.27 68.28 15 25 52 2287.7 -30.11 79.90

69.66 9 14 38 3851.15 -28.07 160.14 23.27 68.30 10 3_ 50 3251.7 -30.62 151.86

110.14 14 ST 44 2887.72 -28.08 88.18 23.27 89.28 15 25 52 2287.7 -30.61 79.90

6R.SS 9 14 3_ 3851.65 -28.07 180.14 23.27 89.30 10 38 50 3251.7 -30.62 151.06

110.34 14 37 44 2887.72 -28.08 88.18 23.27 6R.28 15 25 52 2287.7 -30.G| 79.90

DIFFERENTIAL CGRRECT|ONS NID-COUR$1[ EXECUTION ACCuRAC;f ORBIT DETERNINATION ACCURACY

TOE 1.1118 TRA .9229 TC-13.4685 8AU 1.6760 SGT 9008.1SGR 724.7 SG3 2407.9 ST 3112.4 SIR 499.7 SS 2025.0

ROE .2588 RRA .1701RC3 -.6115 FAU .44450 RflT .8202 RflF .8115 RTF ,9871 CRT .9979 CRS -.9778 CST -.9741

FOE S.4493 FRA 4.3407 FC-41.3871 8SP 31289 sr_ 9035.2 R23 .0002 R13 .9871 LSA 3727.1HSA 381.3 SSA 29.6

BOE 1.S173 8RA .9383 BC313.4823 FSP 8057 SGI 2023.7 $82 413.7 THA 3.78 EL1 3152.1 EL2 31.7 ALF 9.10

LAUNCH DATE NOV 24 1964 FLIGHT TIN[ 334.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC CONIC DISTANCE 737.009 EARTH TO MARS

RL 147.60 LAL -.00 LQL 61.75 VL 32.952 GAL -.64 AZL 8T.74 HCA 221.24 SI4A 186.52 ECC .20855 INC 2.2616 vl 30.170

RP 215.77 LAP -1.49 LOP 282.87 VP 23.025 GAP -8.65 AZP 91.70 TAL 356.27 TAp 217.52 RCA 147.62 APO 225.42 VZ 25.679

RC 294.193 GL 25.25 GP -4.16 ZAL 90.88 ZAP $9.76 ET8 17_.84 zA( 88.50 ETE 178.85 ZAC SO.OR ETC 257.90 CLP 59.67

PLAN(TOCENTRJC C_[C

CS 9.290 VHL 3.048 OLA 13.81 RAt. 185.30 RAD 8587,3 VEL 11.432 PTH 1.88 VHp 3.317 DPA 4.55 RAP 163.03 ECC 1.1529

LNCH AZMTH LNCH TIN( L-I Tli4( INJ LAT INJ LONG INJ RT AS(; INJ AZI4TH 1NJ TINS PO CST TIN INJ Z LAT INJ 2 LONG

70.70 9 44 10 3832.29 -27.84 158.45 23.88 68.70 10 48 3 3232.3 -30.14 150.18

109.10 14 34 41 2906.73 -27.63 89.48 23.88 69.68 15 23 8 2306.7 -30.13 81.22

70.?0 9 44 10 3832.29 -27.84 158.45 23.89 69.70 10 48 3 3232.3 -30.14 150.18

109.10 14 34 41 2908.73 -27.83 88.48 23.88 68.68 15 23 8 2306.7 -30.11 81.22

110.00 15 17 I2 2778.87 -30.44 80.44 24.83 73.64 16 3 29 2176.9 -32.38 Tl.Y6

110.00 14 O 50 3010.13 -24.8R 98,29 22.83 65.78 14 51 0 2410.2 -27.94 68.45

DIFFERENTIAL CGRRECTION8 MID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8258 TRA 1.0L_96 TC-13,7789 8AU 1.7128 SGT 9236.8 SGR 704.2 883 2328.1 ST 3145.4 SR 497.0 SS 1974.8

ROE .2349 RflA .1722 RCS -.3482 FAU ,42642 RRT .7964 RRF .7884 flTF .9873 CRT .9981CRS -.9726 CST -.9732

FDE 3.2725 FRA 4,4508 FC-SR.7320 8SP 32858 _ 8263.7 R23 .0007 R13 .9873 LSA 3726.8 MSA 387.8 SSA 30.0

BIDE 1.1411 8RA 1.0441 8C313.7897 FSP 7RR5 $81 9253.9 182 425.t THA 3.48 ELI 3164.3 ELI 30.1 ALF 8.96

LAUNCH OAT[ NOV 24 1964 FLIGHT TIN( 336.00 ARRIVAL OATS OCT 26 1965

HELIOCENTRIC CONIC DISTANCE 741.230 EARTH TO MARS

RL 14T.SR LAL -.00 LOt. 11.75 YL 32.951 GAL -.72 AZL 87.76 HCA 222.43 GMA 188.59 ECC .20869 IHC 2.2431 Vl 30.170

RP E18.4S LAP -1.51 LOP 264.16 VP 23.069 GAP -6.79 AZP 91.66 TAL 355.81 TAp 218.24 RCA 147.61 APO 223,56 V2 25.714

RC 295.805 GL 25.04 GP -4.01 ZAL 91.73 ZAP 58.43 ET$ 176.80 ZA( 86.80 ETE 178.78 ZAC 80;13 [TC 257.93 CLP 58.34

PLANETOCENTflIC CONIC

C3 9.2SR VHL 3.048 DLA 33.24 RAL 181.13 RAD 8567.3 VEL 11.431 PTH 1.98 VHp 3.365 OPA 4.74 RAp 162.96 ECC 1.1529

LNCM AZMTH LNCH TIME L-I TIM( INJ LAY IHJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

71.61 9 54 22 3811.18 -27.19 156.63 24.54 70.10 10 57 54 1211.2 -29.63 148.39

106.19 tA 11 g 2927.79 -27.16 90.93 24.53 70.08 15 19 56 2327.8 -29.64 82.69

71.81 9 54 22 3811.18 -27.19 158.63 24.54 70.10 10 57 54 3211.2 -29.65 148.39

108.19 14 31 9 2927.78 -27.18 90.93 24.53 70.08 15 18 56 2327.8 -29.$4 62.66

tIO.OO 15 42 54 270T.64 -31.88 75.41 26.08 76.39 16 28 2 2107.6 -13.21 66.53

110.00 13 41 47 307R.30 -22.89 100,69 22.52 63.89 14 33 7 2479.3 -26.20 93.07

DIFFERENTIAL C._RflECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.6026 TRA 1.1124 TC-14.1780 8AU 1.7615 SCoT 9487.4 SC_ 882.5 SG3 2258.8 ST 3115.8 8R 489.3 SS 1857.4

ROE .2510 RRA .1717 RC3 -.4942 FAU .41378 RRT .7723 RRF .7618 RTF .9877 CRY .9979 CRS -.9844 C$T -.R697

FOE 2.97R4 FRA 4.4357 FC-38.5695 BSP 33324 SG8 9511.9 R23 -.OD4O R13 .9876 LSA 3638.9 HSA 393.9 SSA 30.8

90E t.6225 8flA 1.1256 8C314.1888 FSP 7671 SGI 8502.1 SG2 432.9 THA 3.19 ELI 3153.8 (L2 31.4 ALF 8.9t

LAUNCH DATE NOV 24 1964 FLIGHT TIN[ 338.00 ARRIVAL DATE OCT 28 1985

HELIOCENTRIC CGIAIC

RL 147.68 LAL -.DO LOt. 81.75 VL

RP 213.16 LAP -1.IS LOP 285.33 VP

RC 298.904 CoL 24.428P -3.87 ZAL

pLANEYOCENTlUC CONIC

C3 9.2R2 VHL 3.048

LNCH AZI4TH LNCH TIN[

73.00 10 3 23

107.00 14 2? 0

75.00 10 5 23

tOT.O0 14 27 0

110.00 16 2 40

110.00 13 28 53

DIFFERENTIAL C.GRRECTIONS

TOE 1.5775 TRA 1.2013 TC-14.3332 BAt) 1.8088

flOE .250Q RRA .1713 RC3 -.4441FAU ,40113

FD( 2.713R FRA 4.4321 FC-37,3720 BSiP 34003

80£ 1.3072 8RA 1.2135 8C314,3800 FSAP 7375

DISTANCE 745.455 EARTH TO MARS

32.938 GAL -.81AZL 87.77 HCA 223.62 SNA 186.65 ECC .20925 INC 2.2252 vl 30.170

23.112 GAP -8.93 AZP 91.61 TAL 355.33 TAp 218.96 RCA 147.59 APO 225.71 VZ 25.748

92.83 ZAP 57.14 (TS 178.77 ZAE 85.33 ETE 178.72 ZAC 80.27 [TC 257.94 CLP 57.05

DLA 32.88 RAL 168.R9 RAID 8587.3 V[L 11.432 PTH 1.98 VHp 3.413 DpA 4.91 RAP 162.93 [CC 1.1329

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_q4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5787.83 -28,74 134.85 25.22 70.50 11 8 31 3187.8 -29.14 146.43

2831,3_ -29.73 92.38 25.22 70,48 15 18 11 2351.3 -29.14 84.34

3787.83 -28.74 154.65 25.22 70.50 11 8 31 3187.8 -29.14 146.43

L_1)31,31 -28.73 82.38 23.22 70.48 13 16 11 2331.3 -29.14 84.34

2838.37 -32,42 7t.82 27.03 78.5t 16 46 56 2058.6 -33.86 62.61

3130,37 -21.32 103.81 ZZ.83 82.82 14 21 4 2530.8 -24.81 96.40

NJD-COURI_ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9731.8 SGR 683.8 SG3 2191.0 ST 3083.7 SIR 483.8 SS 1752.8

RRT .7483 NNF .7339 RTF .9880 CRT .9973 CRS -.9544 CST -.9658

9754.4 RE3 -.0077 R13 .9880 LSA 3557.3 NSA 400.3 SSA 31.4

SGI 9744.5 SG2 441.2 THA 2.92 EL1 3121.3 ELI 35.4 ALF 8.89
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH OATE NOV 24 1984 FLIGHT TIltE 340.00 ARRIVAL DATE OCT 30 1965

HELIOCENTRIC C(SNIC DISTANCE 749.687 EARTH TO MARS

RL 147.98 LAL -.DO LOt. 61.75 VL $2.963 GAL -.69 AZL 87.79 HCA 224.62 SNA 183.72 ECC .20964 INC 2.2081 vl 30.170

RP 212.87 LAp -I.SS LOP 286.53 VP 23.155 GAP -9.07 AZP 91.57 TAL 354,84 TAp 219.66 RCA 147.57 APO 225.86 V2 25.782

RC 297.989 Gb 24.60 GP -3.74 ZAL 93.57 ZAP 55.88 ITS 176.74 ZA( 83.80 ETE 178.66 ZAC 80.39 ETC 257.95 CLp 55.80

PLANETOC(NTRIC C(Xt4IC

C3 9.30A VHL 3.050 DLA 32.DT RAL 187.66 RAD 6567.5 VEL 11.432 PTH 1.96 VHP 3.4SG DPA 5.05 RAp 1S2.93 ECC 1.1531

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

74.28 tO 17 22 3761.76 -26.27

105.72 14 22 4 2977.63 -26.25

74.26 10 17 22 3761.76 -26.27

105.72 14 22 4 2877.63 -26.25

110.00 16 19 49 2613.52 -32.96

110.00 13 18 47 3174.06 -19.93

DIFFERENTIAL CORRECTI(_4S

TOE 1.5499 TRA 1.2959 TC-14.9003 8AU 1.8540

RDE .2477 RRA .1714 RC3 -.3946 FAU .38787

FOE 2.4S45 FRA 4.4295 FC-36.0927 83P 34737

BDE 1.5696 BRA 1.3072 BC314.9055 FSP 7117

LAUNCH DATE NOV 24 1964

|NJ LONG INJ RT ASC INJ AZl4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

152.47 25.94 70.90 11 20 3 3161.8 -28.62 144.27

94.40 25.93 70.69 15 11 42 2377.8 -28.62 86.20

152.47 25.94 70.90 11 20 3 3161.6 -28.62 _44.27

94.40 25.93 70.69 15 11 42 2377.8 -28.62 86.20

68.36 27.91 60.36 17 3 23 2013.5 -33.93 59.28

106.43 22.91 61.64 14 11 41 2574.! -23.56 99.17

N|D-COUR$E EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 9987.8 SGR 647.2 SG3 2121.0 ST 3048.6 SR 479.0 SS 1655.1

RRT .7|64 RRF .7041 RTF .9883 CRT .9961 CRS -.9421 CST -.9613

SGB 9968,5 R23 -.0106 R13 .9663 LSA 3477.9 NSA 407.2 SSA 32.0

SG1 9976.4962 449.7 THA 2.68 EL1 3085.7 EL2 41.7 ALF 8.9D

FLIGHT TIME 342.00 ARRIVAL DATE NOV 1 1965

HELIOCENTRIC C_NIC DISTANCE 753.923 EARTH TO MARS

RL 147.68 LAL -.DO LOL 61.73 VL 32.967 GAL -.98 AZl. 87.81 HCA 226.02 SMA 186.79 ECC .21006 INC 2.1916 vl 30.170

RP 212.57 LAp -1.58 LOP 287.75 VP 23.198 GAP -9.20 AZP 91.52 TAL

RC 299.061 GL 24.39 GP -3.61 ZAL 94.53 ZAP 34.67 ET8 176.71 zAE

PLAN(TOCENTRIC CONIC

C3 9.322 VHL 3.033 OLA 31.46 RAL 168.78 RAD 6567.3 VEL 11.433 PTH

LNCH AZl4TM LNCN TINS L-I TIME INJ LAT

75.67 10 30 32 3732.21 -25.78

104.33 14 16 7 3008.17 -25.77

75.67 10 30 32 3732.21 -25.78

104.33 14 16 7 30011.17 -25.77

110.00 16 35 28 2375.22 -33.35

110.00 13 10 22 3213.15 -18.65

OIFF(RENTIAL CORRECTIONS

TOE 1.5202 TRA 1.3969 TC-15.2219 BAU 1.8973

ROE .2460 RRA .1717 RC3 -.3473 FAU .37482

FOE 2.2326 FRA 4.4373 FC-34.8104 B84P 35458

ROE 1.5400 DRA 1.4074 BC315.22§9 FSF 6859

354.34 TAp 220.35 RCA 147.55 APO 226.02 V2 25.815

82.30 ETE 178.61 ZAC 80.51 ETC 257.96 CLP 54.58

1.98 VHP 3.519 DPA 5.18 RAP 162.96 ECC 1.1534

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

150.04 26.69 71.31 11 32 45 3132.2 -28.09 141.87

96.52 26,68 71.29 15 6 15 2408.2 -28.D6 68.34

150.04 26.69 71.31 11 52 45 3132.2 -28.09 141.87

96.32 29.62 71.29 15 6 15 2406.2 -26.08 88.34

65.46 28.75 82.04 17 18 23 1975.2 -34.09 56.30

106.73 23.27 60.82 14 3 55 2613.2 -22.39 101.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10197.1 Srdl 638.1 SG3 2053.1 ST 3011.1 SIN 475.4 SS 1566.3

RRT .6892 RRI r .6734 RTF .9885 CRT .8943 CRS -.9270 CST -.9561

ST_10218.8 R23 -.0128 R13 .9885 LSA 3401.8 MSA 415.6 SSA 32.4

$6110206.5 SG2 458,3 THA 2.46 ELI 3047.9 EL2 50.1 ALF 8.92

LAUN(t,I DATE NOV 24 1964 FLIGHT TIN( 344.00 ARRIVAL DATE NOV :5 1965

HELIOCENTRIC CONIC DISTANCE 758.166

RL 147.68 LAL -.00 LOL 81.75 VL 32.9T2 GAL -1,07 AZL 87.82 HCA

RP 212.26 LAp -1.60 LOP 268.95 VP 23,240 GAP -9.83 AZP 91.48 TAL 353.82 TAP 221.03 RCA 147.53 APO 226.19

RC 300.120 GL 24.16 GP -3.49 ZAL 95.52 ZAP 53.48 ITS 176.69 ZAE 80.84 ETE 178.57 ZAC 60.63 ETC 257.96

PLANETOCENTRIC CONIC

C3 9.348 VHL 3.057 DLA 30.84 RAL 169.71RAD 656T.3 VEL 11.434 PTH 1.98 VHP 3.574 DpA 5.28 RAp 163.02 ECC 1.1538

LNCH AZMTH LNCH TIN( L-I TIME |NJ LAT INJ LONG IN/ RT AS(: INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.23 10 45 14 3696.12 -25.28 147,29 27.47 71.71 11 46 52 3098.1 -27.54 139.14

102.77 14 8 50 3043.33 -25.27 98.96 27.47 71.70 14 59 33 2443.3 -27.53 90.83

77.23 lO 45 14 3698.12 -25.28 147.29 27.47 71.71 11 46 52 3098.1 -27.54 139.14

102.77 14 8 50 3043.33 -23.27 98.96 27.47 71.70 14 59 33 2443.3 -27.53 90.83

110.00 lS SO 6 2540.11 -33.65 62.76 29.57 83.61 17 32 26 1940.1 -34.17 53.56

110.00 13 3 8 3249.33 -17.44 110.83 23.71 60.12 13 57 17 2649.3 -21.28 103.81

EARTH TO MARS

227.22 SHA 186.86 ECC .21049 INC 2.1758 vl 50.170

V2 25.847

CLP 53.40

O1FFERENTIAL CORRECTIONS NID-COUR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4868 TRA 1.5033 TC-15,5153 BAU 1.9383 S87104t8.2 _ 620,7 SG3 1983.6 ST 2968.9 SR 472.4 SS 1481.5

ROE .2446 RRA .1720 RC3 -.3010 FAU .36143 RRT .6882 RRF .6410 RTF .9887 CRT .9916 CRS -.9084 CST -.9501

FOE 2.0103 FRA 4.4395 FC-33.4743 6SF 36200 $GB10436.7 R23 -.0148 R13 .9887 LSA 3324.3 NSA 424.2 SSA 32.8

ROE 1.5069 DRA 1.5131 0C315.5182 FSP 6617 66110428.2 SG2 466.9 THA 2.25 EL1 3005.6 EL2 60.4 ALF 8.97

LAUNCH DATE NOV 24 1964 FLIGHT TIM( 346.00 ARRIVAL DATE NOV 5 1965

HELIOCENTRIC CCNIC DISTANCE 762.413

RL 147.60 LAL -.00 LOL 61.75 VL 32;976 GAL -1.17 AZL 87.84 HCA

RP 212.01 LAp -1.S2 LOP 290.15 VP 28.202 GAP -9.46 AZP 91.43 TAL

RC 301.167 GL 23.94 GP -3.36 ZAL 96.54 zAP 52.33 ITS 176,66 zAE

PLAN(TOCENTRIC CC4qIC

EARTH TO MARS

228.42 SNA 186.94 ECC .21096 INC 2.1605 vl 30.170

353.26 TAP 221.70 RCA 147.50 APO 226.37V2 25.879

79.41 ETE 178.53 ZAC 80.75 ETC 257.96 CLP 52.26

C3 9.381 VHL 3.063 OLA 30.21 RAL 170.96 RAO 6567.3 VEL 11.436 PTH 1.98 VHP 3.630 DpA 5.36 RAP 163.12 ECC 1.1544

LNCH AZMTH LNCM TIM( L-I TIM( INJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

79.01 11 2 5 3657.33 -24,76 144.05 28.29 72.12 12 3 2 3057.3 -29.97 135.92

100.99 13 59 31 3085.52 -24.75 101.95 28.28 72.10 14 50 57 2485.5 -26.96 93.83

79.01 11 2 5 36S7.33 -24,76 1.d4,05 28.29 72.12 12 3 2 3057.3 -26.97 133.92

100.99 13 59 31 30R5.52 -24,7S 101.95 28,28 72.10 14 50 57 2485.5 -26.96 93.83

110.00 17 4 1 2507.32 -33.67 60.28 30.39 85.10 17 45 48 1907.5 -34.16 51.00

110.00 12 58 46 3283.52 -16.27 112.79 24.2Z 59.51 13 51 29 2683.5 -20.19 105.87

DIFFERENTIAL CORRECTIONS MIO-CoUflDE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE _.4497 TRA 1.6135 TC-I§,T2S2 BAU 1.9200 SGT10634,0 SGR 610.1 SG3 1915.4 ST 2922,1 SR 470.0 SS 1401.9

ROE .2440 RRA .1723 RC3 -.2562 FAU .34825 RRT .6262 RRF .6077 RTF .9889 CRT .9878 CRS -.8854 CST -.9428

FOE 1,7970 FRA 4.4453 FC-32.1382 BSP 36932 S6810631.5 R23 -.0164 R13 .9889 LDA 3243.8 MSA 434.8 SSA 33.2

BO( 1.4701 DRA 1.9246 BC315.7873 FSP 6382 SG110640.9 SG2 475.4 THA 2.06 EL1 2956.8 EL2 72,4 ALF 9.D3
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 24 19E4 FLIGHT TINE 348.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC DISTANCE 766.666

RL 147.88 LAb -.00 LOL 61.75 VL 32.980 GAL -1.27 AZL 87.85 HCA

RP 211.73 LAP -I.63 LOP 291.36 VP 23,323 GAP -9,§8 AZP 9|.39 TAL 352.73 TAp 222.36 RCA 147,47

RC 302.203 GL 23.71GP -3.27 ZAL 97.58 ZAp $1.22 (TS 176.64 ZAE 78.01ETE 178.50 ZAC 80.88

PLANETOCENTRIC CONIC

C3 9.423 VHL 3.070 OLA 29.56 RAL 171.62 RAG 6567.3 VEL 11.437 pTH 1.98 VHp 3.687 DpA 5.43

LHCH AZMTH LNCH TIME L-I TIME [NJ LAY INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM

81.15 11 22 I2 3606.24 -24.23 140.06 29.13 72.52 12 22 18 3006.2

98.85 13 47 6 3138.34 -24.22 105.69 29.I3 72.51 14 39 25 2538.3

100.00 14 33 Zg 2989.95 -26.72 95.46 29,91 76.07 15 23 19 2389.9

100.00 13 18 30 3229.87 -21.77 111.55 28.21 69.00 14 12 20 2629.9

110.00 17 17 24 2478.29 -34.03 57.82 31.21 86.52 17 58 40 1876.3

110.00 12 51 5 3318.29 -15.13 114.65 24.79 58.97 13 46 21 2716.3

EARTH TO MARS

229.63 SMA 187.01ECC .2114§ INC 2.1457 Vl 30.170

APO 226.56 V2 25.911

ETC 257.95 CLP 51.14

RAP 163.25 ECC 1.1551

INJ 2 LAT INJ 2 LONG

-26.39 131.96

-26.38 97.59

-28.37 87.05

-24.44 103.77

-34.13 46.§7

-19.13 107.81

O|FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4075 TRA 1.7506 TC-16.0337 BAU 2.0200 86710843.8 SGR 601.1 SG3 1848.3 ST 2868.8 SR 468.2 SS 1326.6

ROE .2437 RRA .1726 RC3 -.2146 FAU .33542 RRT .5932 RRF .5735 RTF .989! CRT .9826 CRS -.8577 CST -.9346

FOE 1.5929 FRA 4.4417 FC-50.8167 BSP 37825 S6810880.5 R23 -.0180 R13 .8891 LSA 3163.8 MSA 445.4 $SA 35.5

BO( 1.4285 BRA 1.7591 9C316.0351 FSP 6150 SG[10849.7 SG2 483.6 THA 1.89 EL1 2905.5 EL2 85.9 ALF 9.12

LAUNCH OATE NOV 24 1954 FLIGHT TIM( 350.00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 211.47 LAp -1.65

RC 303.228 GL 23.48

PLANEYOCENTRIC CONIC

C3 9.473 VHL 3.078

LNCH AZMTH LNCM TIM(

84.00 11 48 49

96.00 13 28 20

100.00 15 4 43

100.00 12 55 7

110.00 17 30 22

110.00 12 45 57

DISTANCE 770.923 EARTH TO MARS

LOt. 61.75 VL 32.985 GAL -1.37 AZL 87.87 HCA 230.84 SMA 187.09 ECC .21197 INC 2.1314 vl 30.170

LOP 292.57 VP 23.365 GAP -9.71 AZP 91.35 TAL 352.17 TAP 223.01 RCA 147.44 APO 226.75 V2 25.941

GP -3.17 zAI_ 98.66 ZAP 50.13 ETS 176.62 ZAE 76.64 ETE 178.47 ZAC 81.00 ETC 257.94 CLP 50.06

DLA 28.89 RAL 172.8D RAD 6567.3 VEL 11.440 PTH 1.98 VHP 3.746 DPA 5.47 RAp 163.41ECC 1.1559

L-I TIME INJ LAT INJ I.OiG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3534.35 -23.68 134.57 30.01 72.94 12 47 43 2934.4 -25.79 126.49

3212.32 -23.87 110.97 30.01 72.92 14 21 52 2612.3 -25.78 102.89

2902.70 -28.00 89.30 31.21 79.07 15 53 6 2302.7 -29.22 80.71

3519.20 -19.49 117.20 28.36 66.87 13 50 26 2719.2 -22.45 109.66

2446.66 -34.13 55.51 32.03 87.88 18 11 8 1846.7 -34.04 46.26

$348.01 -14.01 116.42 23.41 58.49 13 41 45 2748.0 -18.07 109.67

DIFFERENTIAL CORRECTIONS

TOE 1.3623 TRA 1.8527 TC-16.2521 BAU 2.0564

ROE .2437 flflA .1729 tiC3 -.1740 FAU .32260

FOE 1.3967 FRA 4.4407 FC-29.4808 BSP 58380

BOE 1.3839 BRA 1.8607 BC316.2530 FSP 5938

L&UNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.DO

RP 211.20 LAp -1.67

RC 304.242 GL 23.25

PLANETOCENTRIC CONIC

C3 9.533 VHL 3.088

LNCH AZMTH LNCH TIME

90.00 13 3 45

90.00 12 21 24

100.00 15 27 50

100.00 12 39 58

110.00 17 43 0

110.00 12 41 17

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

ST, T11047.0 8r_R 593.7 SG3 1781.7 ST 2813.8 8R 466.9 SS 1257,0

RRT .5597 RRF .5387 RTF .9892 CRT .9757 CRS -.8238 CST -.9247

36a11062.9 R23 -.0193 R13 .9892 LSA 3082.g MSA 458.2 SSA 33.6

S6111052.0 9G2 491.8 THA 1.73 EL1 2850.5 ELI 101.1 ALF 9.21

FLIGHT TIME _52.00 ARRIVAL DATE NOV 1[ 1965

LOt. 61,75 VL

LOP 293.79 VP

GP -3.07 ZAL

DISTANCE 775.185 EARTH TO MARS

32.990 GAL -1.47 AZL 87.88 HCA 252.06 SMA 187.18 ECC .21252 INC 2.1176 vl 30.170

23.403 GAP -9.83 kIP 91.30 TAL 551.59 TAP 223.64 RCA 147.40 APO 226.96 V2 25.971

99.75 ZAP 49.D8 ET3 176.6Q ZA( 75.30 ETE 178.44 ZAC 81.15 ETC 257.92 CLP 49.01

DLA 28.21 RAL 173.60 RAD 6567.3 VEL 11.442 PTH 1.98 VHP 3.807 OPA 5.50 RAp 163.60 ECC 1.1569

L-I TIME INJ LAY INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3305.93 -24.46 118.07 31.33 75.27 13 58 49 2705.9 -26.24 109.86

3443.20 -21.77 127.23 30.46 71.45 13 18 47 2843.2 -24.11 119.34

2641.25 -28.71 84.87 32.52 81.30 16 15 11 2241.3 -29.62 76.18

5383.11 -17.73 121.14 28.77 65.53 13 38 21 2783.1 -20.88 113.76

2416.17 -34.17 53.28 32.65 89.20 18 23 18 1818.2 -33.91 44.05

3378.95 -12.90 118.14 26.08 56.07 13 57 36 2779.0 -17.03 111.46

DIFFERENTIAL C_RECTIOi8

TOE 1.3132 TRA 1.9796 TC-16.4474 BAU 2.0983

ROE .2442 RRA .1732 RC5 -.1355 FAU .31012

FOE 1.2122 FRA 4.4382 FC-26.1631 B_ 59038

BDE 1.3357 9RA 1.9872 9C316.4480 FSP 5714

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT11248.0 SCAt 587.7 SG3 1716.9 ST 2755.9 SR 466.2 SS 1194.7

RRT .5257 RRF .5038 RTF .9893 CRT .9666 CRS -.7640 CST -.9138

S6811261.3 R23 -.0204 R13 .9893 LSA 3002.7 MSA 471.7 SSA 33.8

S6111250.2 862 499.8 THA 1.58 EL1 2792.6 EL2 117.9 ALF 9.30

LAUNCH DATE NOV 24 1964 FLIGHT TIME 354.00

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 210.95 LAp -1.69

RC 305.247 GL 23.00

PLAN(TOCENTRIC CONIC

C3 9.802 VHL S.0gg

LNCH AZMTH LNCH TIN(

90.00 13 45 33

90.00 11 47 39

100.00 15 47 39

100.00 12 28 15

110.00 17 53 22

110.00 12 37 0

ARRIVAL DATE NOV 13 1965

DISTANCE 779.451

LOt. 61.75 VL 32.995 GAL -1.58 AZL 87.90 HCA 233.27 SMA 187.26 ECC .21309

LOP 295.05 VP 23.443 GAP -9.96 AZP 91.26 TAL 350.99 TAP 224.27 RCA 147.36

GP -2.97 ZAL 100.88 ZAP 48.06 ET8 176.§8 ZAE 74.00 ETE 178.42 ZAC 81.26

DLA 27.52 flAL 174.62 RAO 8567.3 VEL 11.445 PTH 1.99 VHP 3.869 DPA 5.51

L-I TIME INJ LAY INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM

3185.93 -26.30 109.61 32.85 79.11 14 38 37 2583.9

3568.05 -18.85 135.22 30.51 68.47 12 47 7 2968.0

2790.30 -29.18 81.15 33.38 83.20 16 34 10 2190.3

3436.91 -16.18 124.38 29.29 64.52 13 25 30 2836.9

2390.64 -34.18 51.13 33.68 90.47 18 35 13 1790.6

3409.33 -11.80 119.80 26.60 57.68 13 33 49 2809.3

MID-COURSE EXECUTION ACCURACY

SGT11434.8 SGR 583.5 963 1651.7

RRT .4917 RRF .4893 RTF .9894

S6811449.5 R23 -.0208 R13 .9893

8611|438.2 SG_ 507.8 THA 1.44

DIFFERENTIAL CORRECTIONS

TOE 1.2834 TRA 2.1147 TC-16.6011 6AU 2.1312

ROE .2452 RRA .1756 RC3 -.0980 FAU .29740

FOE 1.0449 FRA 4.4574 FC-26.8135 BIP 39812

BOE 1.2870 BflA 2.1218 BCS16.6014 FSP 5526

EARTH TO MARS

INC 2.1042 vl 30.170

APO 227.17 V2 26.001

ETC 257.90 CLP 47.99

RAP 163.82 ECC 1.1580

INJ 2 LAT INJ 2 LONG

-27.54 101.17

-21.61 127.64

-29.81 72.41

-19.48 117.14

-33.74 41.92

-15.98 113.19

ORBIT DETERMINATION ACCURACY

ST 2702.1 SR 466.2 SS 1142.5

CRT .9552 CRS -.7393 CST -.9027

LSA 2930.4 MSA 485.2 SSA 33.8

EL1 2738.6 EL2 136.2 ALF 9.38
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.66 LAL -.00

RP 210.70 LAP -1.70

RC 306.243 GL 22.76

PLANETOCENTRIC CONIC

C3 9.682 VHL 3.112

LNCH AZMTH LNCM TIME

go.o0 14 11 40

90.00 11 29 43

100.00 16 5 35

100.00 12 18 29

110.00 18 7 30

110.00 12 33 S

FLIGHT TIME 356.00 ARRIVAL DATE NOV 15 1965

DISTANCE 783.722 EARTH TO MARS

LOL 61.75 VL 33.000 GAL -1.69 AZL 87.91HCA 234.49 SMA 187.35 ECC .21370 INC 2.0912 Vl 30.170

LOP 296.25 VP 23.481 GAP -10.08 AZP 91.22 TAL 350.39 TAp 224.88 RCA 147.31 APO 227.39 V2 26.029

6P -2.88 ZAL 102.02 ZAP 47.06 (TS 176.56 ZAE 72.71ETE 178.40 ZAC 81.40 ETC 257.87 CLP 47.00

DLA 26.81RAL 175.64 RAD 6567.3 VEL 11.449 PTH 1.99 VHP 3.932 DpA 5.50 RAp 164.06 ECC 1.1593

L-I TIME ;NJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3112.66 -27.12 104.56 34.05 81.52 15 3 33 2512.7 -28.01 96.00

3642.57 -16.93 139.83 30.95 66.96 12 30 25 3042.6 -19.90 132.44

2745.44 -29.49 77.86 34.37 84.91 16 51 20 2145.4 -29.89 69.07

3485.02 -14.75 127.24 29.91 63.70 13 16 34 2885.0 -18.17 120.11

2363.95 -34.15 49.05 34.53 91.70 18 46 54 1763.9 -33.53 39.86

3439.28 -10.70 121.43 27.56 57.34 13 30 23 2839.3 -14.93 114.88

DIFFERENTIAL C(]qRECTIONS MIO-COURSE ExECUTiON ACCURACY OROIT DETERMINATION ACCURACY

TOE 1.2018 TRA 2.2468 TC-16.7616 BAU 2.1697 86711627.3 8GR 579.3 SG3 1590.6 ST 2632.3 SR 466.1 SS 1088.0

ROE .2463 RRA .1736 RC3 -.0639 FAU .28601 RRT .4571RRF .4334 RTF .9895 CRT .9401CRS -.6826 CST -.8881

FOE .8676 FRA 4.4179 FC-23.5741 8SP 40358 SG611641.7 R23 -.0222 R13 .9894 LSA 2842.0 MSA 501.9 SSA 33.9

BD( 1.2268 ORA 2.2535 8C316.7619 FSP 5301 S6111630.3 3G2 515.1THA 1.31 ELI 2668.7 (L2 156.7 ALF 9.48

LAUNCH DATE NOV 24 1964 FLIGHT TIM( 356.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CC_iIC

RL 147.66 LAL -.00

RP 210.46 LAp -1.72

RC 307.229 GL 22.50

PLAN£TOCENTR|C CONIC

CS 9.773 VHL 3.126

LNCH AZMTH LNCM TIMI[

90.00 14 33 18

90.00 11 16 22

100.00 16 22 15

100.00 12 10 6

110.00 18 19 26

110.00 12 29 24

DIFFERENTIAL CORRECTiONS

T0( 1.1392 TRA 2.3681 TC-16.8620 8AU 2.2056

ROE .2479 RRA .1736 RC3 -.0312 FAU .27460

FOE .7032 FRA 4.4033 FC-24.3260 BSAP 40996

BD( 1.1659 ORA 2.3945 8C316;8621 F8P 5103

DISTANCE 787.996 EARTH TO MARS

LOL 61.75 VL 33.003 GAL -1.60 AZI. 87.92 HCA 233.71 SMA 187.44 ECC .21434 INC 2.0785 Vl 30,170

LOP 297.45 VP 23.520 GAP -10.20 AZP 91.17 TAL.349.76 TAP 223.48 RCA 147.26 APO 227.61 V2 26.057

GP -2.80 ZAL 103.19 ZAP 46.10 ET9 176.35 zAE 71.46_ETE 178.39 ZAC 81.53 ETC 257.84 CLP 46.03

OLA 26,09 RAL 176.68 RAD 6367.4 VEL 11.453 PTH 1.99 VHP 3.996 DPA 3.47 RAP 164.34 ECC 1.1608

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH iNJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

3055.88 -27.62 100.48 35.15 83.51 15 24 14 2455.9 -28.23 91.87

3703.03 -15.28 143.52 31.33 65.87 12 18 5 3103.0 -18.41 136.24

2704.64 -29.70 74.84 35.36 86.48 17 7 19 2104.6 -29.88 66.04

3529.50 -15.40 129.64 30.60 63.03 13 8 36 2929.3 -16.91 122.81

2337.97 -34.07 47.02 35.39 92.90 18 58 24 1738.0 -33.30 37.87

3468.93 -9.61 123.03 28.37 57.04 13 27 13 2868.9 -13.88 116.54

MID-COUR6E EXECUTION ACCURACY ORBIT DETERMINATiON ACCURACY

SGT11811.8 SGR 576.7 SG3 1530.4 ST 2368.5 SR 466.7 SS 1044.1

RRT .423| RRF .3964 RTF .9895 CRT .9214 CRS -.6193 CST -.8734

9GB11825.9 R23 -.0233 R13 .9895 LSA 2763.0 MSA 519.4 SSA 33.8

96111814.3 962 322.4 THA 1.19 EL1 2604.4 EL2 178.9 ALF 9.55

LAUNCH DATE NOV 24 1964 FLI6HT T%M[ 360.00 ARRIVAL DATE NOV 19 1965

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 210.22 LAp -1.73

RC S08.206 GL 22.24

PLANETOCENTRIC CONIC

C3 9.875 VHL 3.142

LNCH AZMTH LNCH TIME

90.00 14 52 32

90.00 11 S 30

100.00 16 38 0

100.00 12 2 43

t10.00 16 31 12

110.00 12 26 1

DIFFERENTIAL CCRRECTION$

TOE 1.0731 TRA 2.5350 1C-16.9732 8AU 2.2407

ROE .2499 RRA .1738 RC3 .0001 FAU .26329

FOE .5522 FRA 4.3851 FC-23.0833 BSP 41614

602 1.1018 BRA 2.5409 8C316.9732 F8P 4906

DISTANCE 792.274 EARTH TO MARS

LOL 61.75 VL 33.010 GAL -1.92 AZL 87.93 HCA 236.94 SMA 187.53 ECC .21501 iNC 2.0661 vl 30.170

LOP 298.67 VP 23.557 GAP -10.31 AZP 91.13 TAL 349.13 TAp 226.07 RCA 147.21 Apo 227.85 V2 26.085

GP -2.72 ZAL 104.38 ZAP 45.16 (TS 176.53 ZAE 70.24 ETE 178.37 ZAC 81.67 (TC 257.81 CLP 45.10

OLA 25.35 RAL 177.73 RAD 6567.4 VEL 11.457 PTH 1.99 VHp 4.062 DPA 5,43 RAp 164.64 ECC 1.1623

L-I TIME iNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM iNJ 2 LAT INJ 2 LONG

3006.82 -27.95 96.93 36.22 85.26 15 42 39 2406.8 -28.31 88.28

3756.20 -13.78 146.70 52.21 65.01 12 8 6 3156.2 -17.03 139.53

2666.80 -29.83 72.04 56.35 87.95 17 22 27 2066.8 -29.79 63.23

3571.45 -12.09 132.27 31.35 62.45 13 2 14 2971.5 -15.68 125.33

2312.63 -33.97 45.05 36.26 94.06 19 9 44 1712.6 -33.03 35.94

3496.37 -8.p1 124.61 29.22 56.77 13 24 19 2898.4 -12.83 118.17

MIO-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96711990.7 SGR 574.9 SG3 1470.7 ST 2507.0 SR 467.6 SS 1007.9

RRT .3894 RRF .3638 RTF .9895 CRT .8981CRS -.5495 CST -.8586

96812004.5 RZ3 -.0242 R13 .9895 LSA 2688.7 MSA 537.7 SSA 33.6

96111992.8 SG2 529.5 THA 1.07 EL1 2542.2 EL2 202.8 ALF 9.57

LAUNCH DATE NOV 24 1964 FLIGHT TIM[ 362.00 ARRIVAL DATE NOV 21 1965

HELIOCENTRIC CC_IC

RL 147.68 LAL -.00

RP 209.99 LAp -1.75

RC $09.174 _ 21.97

PLANETOC(NTRIC CONIC

C3 9.969 VHL 3.161

LNCH AZMTH LNCH TIME

90.00 15 10 13

90.00 10 56 13

100.00 16 53 4

100.00 11 56 6

110.00 18 42 48

110.00 12 22 51

DIFFERENTIAL CCIRRECTION8

TOE 1.0032 "iRA 2.6876 TC-17.0360 8AU 2.2750

ROE .2528 RRA .1736 RC3 .0295 FAU .25229

FOE .4072 FRA 4.3658 FC-21.8663 BSP 42222

BDE 1.0345 BRA 2.6954 8C317.0360 FSP 4716

DISTANCE 796.555 EARTH TO MARS

LOL 61.75 VL 33.015 GAL -2.04 AZL 87.95 HCA 238.17 SNA 187.62 ECC .21571 INC 2.0541 vl 30.170

LOP 299.90 vP 23.594 GAP -10.43 AZP 91.08 TAL 348.48 TAp 226.64 RCA 147.15 APO 228.09 V2 26.111

GP -2.64 2AL 103.60 ZAP 44.25 ET8 176.31Zk/E 69.03 ETE 178.36 ZAC 81.81ETC 257.77 CLP 44.19

DLA 24.60 RAL 178.79 RAD 6567.4 VEL 11.462 PTH 1.99 VHP 4.129 DPA 5.38 RAp 164.96 ECC 1.1644

L-i TIME INJ LAT |NJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2962.73 -28.16 93.72 57.27 86.86 15 59 38 2362.7 -28.30 85.05

3804.66 -12.36 149.57 32.96 64.32 11 59 38 3204.9 -15.71 142.50

2631.25 -29.89 69.39 37.33 89.34 17 36 55 2031.2 -29.66 60.60

3611.58 -10.81 134.37 52.16 61.96 12 56 17 3011.6 -14.48 127.70

2287.92 -33.93 43.13 57.19 95.19 19 20 56 1687.9 -32.75 3A.07

3527.68 -7.42 126.17 50.11 56.34 13 21 38 2927.7 -11.77 119.77

MIO-COURSI[ (XI[CUTION ACCURACY ORBIT DETERMINATiON ACCURACY

SGT12164.9 SGR 574.1 SG3 1412.7 ST 2448.8 8R 469.0 SS 979.3

RRT .3362 RRF .3298 RTF .9895 CRT .8696 CRS -.4728 CST -.8441

S6812178.4 R23 -.0250 RI3 .9895 LSA 2619.9 MSA 557.1 SSA 33.4

36112166.8 962 536.3 THA .96 ELI 2482.8 EL2 228.5 ALF 9.54
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE HC)V 24 1964 FLIGHT TIME 364.00 ARRIVAL OATE NOV 23 1965

HELIOCENTRIC CONIC DISTANCE 800,839

RL 147.68 LAL -.00 LOt. 61.75 VL 33.021GAL -2.16 AZL 87.96 HCA 239.40 SMA

RP 209.77 LAP -1.76 LOP 301.13 VP 23.630 GAP -10.55 AZP 91.04 TAL 347.81 TAP

RC 310.132 GL 21.70 GP -2.57 ZAL 106.83 ZAP 45.57 (TS 176.49 ZAE 67.86 ETE

PLANETOCENTRIC CONIC

C3 10.116 VHL S.1810LA 23.83 RAL 179.85 RAD 6567.4 VEL 11.468 PTH

LNCH AZHTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[

90.00 15 26 53 2922.19 -28.27 90.76 38.31 88.34 16 15 35

90.00 10 48 6 3850.45 -11.00 152.23 33.77 63.74 11 52 16

iOO.O0 17 7 35 2597.34 -29.89 66.89 38.32 90.66 17 50 52

100.00 11 30 6 3630.34 -9.56 136.77 55.01 61.54 12 50 56

110.00 18 34 16 2263.73 -33.67 41.27 38.05 96.28 19 32 0

110.00 12 19 53 3336.91 -6.32 127.72 31.04 56.34 13 19 10

DIFFERENTIAL CORRECTIONS NID-COURS£ EXECUTION ACCURACY

TOE .9299 TRA 2.8459 TC-17.0723 BAU 2.3089 SGT12335.1 SGR 574.0 SG3 1556.3

ROE .2351RRA .1736 RC3 .0571FAU .24166 RRT .3237 RRF .2965 RTF .9896

FOE .2723 FflA 4.3423 FC-20.6812 BSP 42824 S_12348.4 R23 -.0258 R13 .9695

BOE .9643 9RA 2.8512 8C317.0724 F_MP 4536 S6112336.5 _2 543.0 THA .86

EARTH TO MARS

187.72 ECC .21645 XNC 2.0424 Vl 30.170

227.21 RCA 147.09 APO 228.35 V2 26.137

178.35 ZAC 81.95 ETC 237.73 CLP 43.31

1.99 VHP 4.197 DPA 5.51 RAP 165.31 ECC 1.1665

PO CST TIM INJ 2 LAT INJ 2 LONG

2322.2 -28.20 62.09

3250.5 -14.44 145.24

1997.5 -29.47 58.11

3050.3 -13.29 129.96

1663.7 -32.43 32.25

2956.9 -10.70 121.36

ORBIT DETERMINATION ACCURACY

ST 2395.7 SR 470.9 83 958.0

CRT .8350 CRS -.3926 CST -.8318

LSA 2558.3 MSA 576.1 SSA 33.1

EL1 2428.1 EL2 255.6 ALF 9.43

LAUNCH DATE NOV 24 1984 FLIGHT TIM( 366.00 ARRIVAL DATE NOV 25 1963

HELIOCENTRIC CONIC

RL 147.66 LAL -.DO

RP 209.55 LAp -1.77

RC 311.080 GL 21.42

PLAN(TOCENTRIC CONIC

C3 10.297 VHL S.203

LNCH AZMTH LNCH TIM(

90.00 15 42 42

90.00 10 40 51

100.00 17 21 38

100.00 11 44 56

110.00 19 5 57

110.00 12 17 7

DIFFERENTIAL CCRRECT|ONS

TDE .8320 TRA 3.0099 TC-17.0796 BAU 2.3420

ROE .2593 RRA .1734 RC3 .0930 FAU .23129

FOE .1445 FRA 4.3170 FC-19.5221 BSP 43407

BD( .8902 BRA 3.0149 0C317.0798 FSP 4359

DISTANCE 805.128 EARTH TO MARS

LOt. 61.75 VL 33.026 GAL -2.29 AZI. 87.97 HCA 240.63 SMA 187.81ECC .21722 INC 2.0309 vl 30.170

LOP 302.37 VP 23,665 GAP -10.67 AZP 91.00 TAL 347.13 TAP 227.76 RCA 147.02 APO 228.61 V2 26.162

GP -2.50 ZAL 108.07 ZAP 42.51ETS 176.48 ZAE 66.70 ETE 178.35 ZAC 82.09 ETC 257.68 CLP 42.45

DLA 23.05 RAL 180.93 9AO 6567.4 VEL 11.474 PTH 1.99 VHp 4.267 DPA 3.22 RAp 165.68 ECC 1.1688

L-I TIME |NJ LAT INJ L(_4G INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2884.33 -26.32 87.99 39.35 89.72 16 30 47 2284.4 -28.03 79.33

3893.63 -9.68 154.73 34.64 63.26 11 43 45 3293.8 -13.19 147.82

2565.37 -29.94 64.50 39.32 91.92 18 4 23 1965.4 -29.25 53.74

3668.04 -8.33 136.69 33.92 61.19 12 46 4 3088.0 -12.12 132.14

2240.09 -35.49 39.45 38.98 97.35 19 42 57 1640.1 -32.10 30.49

3596.11 -5.21 129.25 32.01 56.17 15 16 53 2986.1 -9.62 122.94

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12500.0 S_ 574.5 SG3 1301.4 ST 2348.0 SR 473.0 99 943.4

RRT .2918 RRF .2640 RTF .9895 CRT .7933 CRS -.3086 CST -.8218

SG_12513.2 R23 -.0265 R13 .9895 LSA 2504.3 MSA 595.3 SSA 32.7

SGl12501.2 $62 549.4 THA .77 EL1 2378.2 EL2 284.2 ALF 9.22

LAUNCH DATE NOV 24 1964 FLIGHT TIME 368.00 ARRIVAL DATE NOV 27 1965

HELIOCENTRIC CONIC

RL 14T.gR LAL -.0O

RP 209.34 LAp -1.78

RC 312.019 GL 21.13

PLANETOCENTRIC CONIC

C3 10.412 VHL 3.221

LNCH AZMTH LNCM TIME

90.00 15 57 52

90.00 10 34 17

100.00 17 35 18

100.00 11 39 33

110.00 19 16 49

110.00 12 14 31

DIFFERENTIAL CORRECTIONS

TOE .7715 TRA 3.1903 TC-17.0588 BAU 2.3746

ROE .2619 RRA .1731 RC3 .1072 FAU .22119

FOE .0248 FRA 4.2897 FC-18.3918 BSP 43997

BOE .8147 BRA 3.1850 8C317.0591 FSP 4188

DISTANCE 809.415 EARTH TO MARS

LOL 61.75 VL 53.032 GAL -2.42 AZL 67.98 HCA 241.87 SMA 187.91 ECC .21803 INC 2.0197 Vl 30.170

LOP $03.61VP 23.700 GAP -10.79 AZP 90.95 TAL 346.43 TAp 228.30 RCA 146.94 APO 228.88 V2 26.186

GP -2.43 ZAL 109.34 ZAP 4t.67 ETS 176.46 ZAE 65.57 ETE 178.34 ZAC 82.24 ETC 257.64 CLP 4t.61

OLA 22.26 RAL 182.01RAO 6567.4 VEL 11.480 pTH 2.00 VHp 4.338 DpA 5.13 RAp 166.08 ECC 1.1714

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2848.68 -28.30 83,38 40.39 91.03 16 45 21 2248.7 -27.86 76.74

3933.36 -8.39 157.12 35.56 62.86 11 39 53 3335.6 -11.97 150.27

2534.53 -29.74 62.21 40.33 93.12 18 17 33 1934.5 -28.99 53.49

3724.94 -7.12 140.96 54.87 60.89 12 41 37 3124.9 -10.95 134.26

2216.92 -33.26 37.67 39.92 98.37 19 53 46 1616.9 -51.75 28.77

3615.31 -4.10 130.79 33.01 56.03 13 14 46 3015.3 -8.54 12A.50

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12661.2 SGR 575.6 SG3 1247.9 ST 2310.2 SR 473.5 SS 935.1

RRT .2610 RRF .2325 RTF .9895 CRT .7453 CRS -.2240 CST -.8150

S6812674.3 R23 -.0272 RI3 .9895 LSA 2461.6 NSA 614.0 SSA 32.3

S6112662.1SG2 555.6 THA .68 ELI 2337.7 EL2 313.3 ALF 8.88

LAUNCH DATE NOV 24 1984 FLIGHT TIN( 370.00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC C(_IIC DISTANCE 813.706

RL 147.66 LAL -.00 LOL 61.75 VL 33.03? GAL -2.55 AZL 87.99 HCA 243.11 SNA

RF 209.14 LAP -1.79 LOP 304.84 VP 23.733 GAp -10.90 AZP 90.91 T_. 345.72 TAp

RC 312.950 GL 20.83 _ -2.37 ZAL 110.62 ZAP 40.86 ETS 176.44 ZAIE 64.47 ETE

PLAN(TOCENTRIC CONIC

C3 10.583 VHL 3.253 DLA 21.46 RAL 193.09 RAD 6567.4 VEL 11.488 PTH

LNCH AZMTH LNCH TIN( L-I TIM( IMJ LAT |NJ LONG INJ RT ASC INJ AZI4TH ]NJ TIME

90.00 16 12 31 2814.80 -28.23 82.90 41.44 92.27 16 59 26

90.00 10 29 17 3976.02 -7.13 159.42 36.52 62.52 11 34 33

100.00 IT 49 50 2504.85 -29.61 60.01 41.35 94.27 18 30 23

100.00 11 34 51 3791,20 -5.91 142.97 35,86 60.65 12 37 32

110.00 19 27 55 2194.28 -33.03 35.95 40.86 99.37 20 4 29

110.00 12 18 4 3644.55 -2.99 132.32 34.05 55.93 13 12 48

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6688 TRA 3.3582 TC-IT.0100 BAU 2.4066 _k;712617.4 $GR 577.1 SG3 1195.6

ROE .2658 RRA .1728 RC3 .1298 FAU .21132 RRT .2307 flRF .2016 flTF .9894

FOE -.0879 FRA 4.2561 FC-17.2878 BSP 44557 SC_12830.4 R23 -.0276 R13 .9894

BDE .7365 8RA 3.3607 8C317.0105 FSP 4020 S6112818.1 SG2 561.5 THA .60

EARTH TO MARS

188.01ECC .21888 INC 2.0088 vl 30.170

228.83 RCA 146.86 APO 229.16 V2 26.209

178.34 ZAC 82.39 ETC 257.59 CLP 40.80

2.00 VHp 4.410 DpA 5.01 RAp 166.30 ECC 1.1742

PO CST TIM INJ 2 LAT 1NJ 2 LONG

2214.8 -27.62 74.29

3376.0 -10.76 152.62

1904.8 -28.71 31.33

3161.2 °9.78 136.32

1594.3 -31.38 27.11

5044.6 -7.44 126.06

ORBIT DETERMINATION ACCURACY

ST 2281.4 SR 478.3 89 931.9

CRT .6894 CRS -.1398 CST -.812"0

LSA 242g.5 HSA 631.4 SSA 31.8

EL1 2505.7 EL2 342.9 ALF 8.41
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 24 1964 FLIGHT TIME 372.00 ARRIVAL DATE DEC 1 1965

HELIOCENTRIC CONIC DISTANCE 817.998 EARTH TO MARS

RL 147.68 LAL -.DO LOt. 61.75 VL 33.043 GAL -2.89 AZL 88.0D HCA 244.35 SMA 18R,11 ECC .21977 |NC 1.9980 Vl 30.170

RP 209.84 LAP -1.80 LOP 306.09 VP 23.766 GAP -11.01 AZP 90.87 TAL 345.00 TAP 229.38 RCA 146.77 AP0229.46 V2 26.232

RC 313.8T1 GL 20.53 GP -2.30 ZAL 111.gl ZAP 40.07 ETS 178.42 ZN[ 63.38 ETE 178.33 ZAC 82.54 ETC 257.54 CLP 40.01

PLANETOCENTRIC CONIC

C3 10.TS9 YRL 3.282 DLA 20.65 RAL 184.18 RAD 6587.4 V(L 11.496 PTH 2.00 VHP 4.453 DPA 4.89 RAP 166.94 [CC 1.1772

LNCR AZRTN LNCH TIRE L-I TIME INJ LAT |NJ LQN6 INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

90.D0 16 26 42 2782.45 -28.12 80.54 42.51 93.45 17 13 5 2182.5 -27.35 71.96

9O.OO 10 22 46 4015.48 -S.S8 181.65 37.53 62.25 11 29 42 34'15.5 -9.55 154.90

1DO.DO 18 1 41 2478.22 -29.45 57.90 42.39 95.57 18 42 57 1876.2 -25.39 49.26

100.00 11 30 29 3795.95 -4.72 144.95 56.89 60.45 12 33 46 3197.0 -8.62 138.34

110.00 19 3R 53 2172.08 -32.77 34.27 4|.86 100.33 20 15 5 1572.1 -31.00 25.49

110.00 12 9 46 3673.85 -1.67 133.85 35.12 55.86 13 10 5R 3073.9 -6.34 127.61

DIFFERENTIAL C_RRECTIOIqS MID-COURSE EXECUTION ACCURACY

TO( .SR86 TRA 3.5387 TC-16.6647 BAU 2.4383 SGT12970.2 $GR 579.1 SG3 1145.0

ROE .2702 RRA .1720 RC3 .1307 FAU .20182 RRT .201S RRF .1717 RTF .9895

FOE -.1R30 FRA 4.2246 FC-16.2241BSP 45125 SG012083.1RZ3 -.0295 R13 .9893

ROE .6570 BRA 3.5420 6C316.9354 FSP 3661 S6112970.7 S(62 567,2 THA .52

LAUNCH DATE NOV 24 196A FLIGHT TINS 374.00 ARRIVAL DATE DEC 3 1965

HELIOCENTRIC C.CN|C DISTANCE 822.291 EARTH TO MARS

RL 147.S6 LAL -.00 LOL 61.75 VL 33.049 GAL -2.83 AZl. 86,01HCA 245.59 SNA 188.22 ECC .22071 ZNC 1.9875 vl 30.170

RP 206.76 LAP -1.61 LOP 307.33 Vp 23.796 GAP -11.13 AZP 90.82 TAL 344.26 TAp 229.85 RCA 146.68 APO 229.76 V2 26.254

RC 314.784 GL 20.22 GP -2.25 ZAL 113.22 ZAP 39.30 ETS 176.41 2ME 62.32 ET( 176.33 ZAC 82.6R ETC 257.48 CLP 39.25

PLANETOCENTRIC CONIC

C3 10.975 VHL 3.313 DLA 19.83 RAL 185.27 RAD 6567.4 VEL 11.505 PTH 2.00 VHP 4.558 DPA 4.75 RAP 167.40 ECC 1,1806

LNCH AZNTH LNCH TINS L-! TINS INJ LAT INJ i._G INJ RT ASC ]NJ AZI4TH INJ TIN( PO CST TIM [NJ Z LAT ]NJ 2 LONG

90.00 16 40 $1 2751.46 -27.95 76.29 43.58 94.$7 17 26 22 2151.S -27.05 69.75

90.00 10 17 39 4054.16 -4.65 IS3.93 38.59 62.04 11 25 13 3454.2 -8.36 157.11

100.00 18 14 27 2445.54 -29.26 55.87 43.44 96.42 18 55 15 1848.5 -28.06 47.27

100.00 11 26 24 3632.30 -5.55 145.90 57.97 60.30 12 30 16 3232.3 -7.45 140.32

110.00 19 49 45 2150.39 -32.49 32.64 42.66 101.26 20 ZS 35 1550.4 -3O.SO 23.93

110.00 12 7 SS 3703.22 -.7S 135.38 36.23 55.82 13 9 18 3103.2 -5.23 129.16

DIFFERENTIAL CGRRECTIONS NIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5080 TRA 3.72?5 TC-16.8315 BAU 2.4694 SGT13116.8 SGR 581.4 SO3 1095.9 ST 2260.9 SIR 484.9 SS 938.7

ROE .2750 RRA .1713 RC3 .1692 FAU .19259 RRT .1736 RRF .1426 flTF .9691 CRT .5573 CRS .0193 CST -.8180

FOE -.2912 FRA 4.1661 FC-15.1944 Blip 45677 S6813131.4 R23 -.0294 R13 .9891 LSA 2406.6 NSA 659.6 SSA 30.7

BOE .5776 6RA 3.7315 6C315.8324 FSP 3704 S6113118.9 _ 572.S THA .44 EL1 2277.5 EL2 399.7 ALF 7.03

ORBIT DETERMINATION ACCURACY

ST 2264.4 SR 481.5 Ss 933.5

CRT .6264 CRS -.D584 CST -.8133

LSA 2410.8 USA 646.7 SSA 31.3

EL1 2285.0 EL2 371.9 ALF 7.79

LAUNCH DATE NOV 24 1964 FLIGHT TIN( 376.00 ARRIVAL DATE DEC 5 1965

HELIOCEHTRIC CONIC OI STANCE 826.585 EARTH TO MARS

RL 147.68 LAL -.OQ LOt. 61.75 VL 33.055 GAL -2.97 AZL 88.02 HCA 246.64 SMA 186.$2 ECC .22168 ]NC 1.9771 VI 50.170

RP 208.58 LAP -1.62 LOP 308.57 VP 23.830 GAP -11.24 AZP 9D.78 TAL 343.51 TAp 230.34 RCA 146.58 APO 230.07 V2 26.274

RC $15.690 GL 19.90 GP -2.19 ZAL 114.53 ZAP 38.55 (TS 176.39 ZAE 61.27 ETE 178.33 ZAC 62.65 (TC 257.43 CLP 38.50

PLANETOCENTRIC CONIC

C3 11.196 VHL 3.546 DLA 19.00 RAL 188.36 RAO 6587.4 VEL 11.515 PTH 2.01VHP 4.634 DpA 4.60 RAp 167.88 ECC 1.1843

LNCH AZMTH LNCH TIME L-I TIM E INJ LAT INJ LONG INJ RT ASC |NJ AZMTH IN3 TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

gO.SO 16 53 58 2721.6? -27.60 76.13 44.67 93.64 17 39 20 2121.7 -26.72 67.63

90.00 10 12 53 4092.20 -3.44 165.96 39.69 81.88 11 21 5 3492.2 -7.17 IS9.27

1DO.DO 18 26 59 2421.77 -29.04 53.91 44.51 97.43 19 7 2D 1821.8 -27.70 45.36

100.00 11 22 34 3867.33 -2.34 148.85 59.06 60.19 12 27 1 3267.3 -6.29 142.27

110.00 20 0 30 2129.18 -32.20 31.05 45.86 102.16 20 35 59 1529.2 -30.19 22.41

110.00 12 5 32 3732.68 .38 136.92 37.38 55.82 13 7 45 3132.7 -4.11 130.71

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4132 TRA 3.9223 TC-16.7055 6AU 2.5006 SG713254.2 SGR 554.0 $63 1048.1 ST 2270.3 SR 488.6 65 946.5

ROE .2602 RRA .1703 RC3 .1874 FAU .18363 RRT .1457 RflF .1145 RTF .9890 CRT .4826 CRS .0924 CST -.8262

FOE -.3625 FRA 4.1477 FC-14.1993 6SP 46227 SG813277.0 R23 -.0302 R13 .9890 LSA 2416.7 RSA 669.2 SSA 30.1

60E .4992 BRA 3.9260 0C316.7066 FSP 3555 S6113254.4 SG2 577.7 THA .37 EL1 2283.0 ELI 425.6 ALF 6.14

LAUNCH DATE NOV 24 1964 FLIGHT TINS 378.00 ARRIVAL DATE DEC 7 1965

HELIOCENTRIC CONIC D| STANCE 830.880 EARTH TO MARS

RL 147.68 LAL -.DO L(SL 61.75 VL 33.065 GAL -3.12 AZI. 88.03 HCA 248.08 SMA 188.43 ECC .22270 INC 1.g669 vl 30.170

RP 208.40 LAp -1.82 LOP 309.82 VP 23.860 GAP -11.36 AZlP 90.73 TAL 342.74 TAp 230.82 RCA 146.47 APO 230.39 V2 26.294

RC 316.588 GL 19.57 GP -2.14 ZAL 115.86 ZAP 37.63 ETS 176.37 ZA( 60.25 ETE 178.33 ZAC 83.00 ETC 257.57 CLP 37.78

PLANETOCENTRIC CONIC

C3 11.437 VHL 3.382 OLA 18.17 RAL 187.45 RAD 6567.4 VEL 11.525 PTH 2.01VHP 4.712 DpA 4.44 RAP 168.38 ECC 1.1882

LNCH AZMTH LNCH TIRE L-I TIME INJ LAT

90.00 17 7 8 2692.96 -27.59

g0.00 10 8 25 4129.72 -2.23

100.00 18 39 17 2395.83 -28.79

100.00 11 18 57 3902.11 -1.16

110.00 20 !1 8 2108.47 -31.89

110.00 12 3 36 3762.24 1.51

DIFFERENTIAL CORRECTIONS

TOE .5163 TRA 4.1250 TC-16.5495 BAU 2.5307

ROE .2858 RRA .1693 RC3 .2035 FAU .|7464

FOE -.4630 FRA 4.1073 FC-13.2545 BSP 46774

ROE .4263 BRA 4.1284 BC316.3507 FSP 3410

INJ L._6 INJ RT ASC [NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

74.06 45.78 96.66 lq 52 1 2093.0 -26.38 65.60

168.06 40.82 61.76 11 17 15 3529.7 -5.99 161.40

52.02 45.60 98.40 19 19 12 1795.8 -27.33 43.52

150.74 40.23 60.15 12 24 O 3302.1 -5.13 144.20

20.51 44.92 103.02 20 46 16 1508.5 -29._7 20.94

IS8.46 58.56 55.85 13 6 18 3162.2 -2.98 132.26

MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13404.7 SGR 586.9 SG3 1001.6 ST 2293.3 SR 492.6 SS 956.4

RRT .1195 RRF .0877 RTF .9688 CR'T .4049 CRS .1587 CST -.9374

SC_13417.5 R23 -.0307 R13 .9687 LSA 2443.3 MSA 674.9 SSA 29.S

S6113404.5 SG2 582.7 THA .30 EL1 2304.3 ELI 448.6 ALF 5.16
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -,DO

RP 208.24 LAp -I,8S

RC 317.480 GL 19,24

PLANETOCENTRIC CONIC

C3 11.699 VHL 3,420

LNCH AZMTH LMCH TIME

90.00 17 20 0

90.00 10 4 14

100.00 18 51 22

100.00 11 15 33

110.00 20 21 59

110.00 12 1 46

FLIGHT TIME 380.00 ARRIVAL DATE DEC 9 1965

OISTANCE 835.174 EARTH TO MARS

LOL 61.75 VL 33,067 GAL -3.27 AZL 88.04 HCA 249.33 SMA 188.54 ECC .22376 INC 1.9569 vl 30.170

LOP 311.07 VP 23.690 GAp -11.48 AZP 90.69 TAL 341.95 TAp 231.29 RCA 146,35 APO 230.72 V2 26.314

GP -2.08 ZAL 117.19 ZAP 37.12 ET8 176.35 ZAE 59.24 [TE 178.33 ZAC 83.16 ETC 257.31 CLP 37.07

DLA 17.33 RAL 188.53 RAO 6567.4 VEL 11.536 PTH 2.01 VHp 4.790 DpA 4.27 RAp 168.90 ECC 1.1925

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2885.33 -27.35 72.0T 46.90 97.63 18 4 26 2065.3 -26.01 63.65

4168.82 -1.03 170.13 42.00 61.70 11 13 41 3566.8 -4.81 163.48

2370.71 -28.53 50.20 46.70 99.32 19 30 53 1770.7 -26.95 41.75

3936.68 .01 152.63 41.42 60.11 12 21 10 3336.7 -3.97 146.10

2088.26 -31.57 28.02 45.98 103.84 20 56 27 1488.3 -29.35 19.52

3791.89 2.64 140.01 39.77 55.91 13 4 58 3191.9 -1.85 133.80

OIFFERENTIAL CORRECTIONS

TOE .215T TRA 4.3336 TC-16.3713 8AU 2.5609

ROE .2918 RRA .1679 RC3 .2179 FAU .16639

FOE -.§427 FRA 4.0612 FC-12.3123 8SP 47303

80E .3629 BRA 4.3369 BC316.3728 FSP 3269

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13§41.9 SGR 589.9 SG5 956.5 ST 2334.0 SR 496.8 SS 967.2

RRT .0936 RRF .0612 RTF .9885 CRT .3250 CRS .2210 CST -.8495

86813554.7 R23 -.0316 R13 .9885 LSA 2483.9 MSA 677.8 SSA 2B.8

S6113542.0 SG2 587.3 THA .23 EL1 2339.8 EL2 468.6 ALF 4.12

LAUNCH DATE NOV 24 1964 FLIGHT TIME 382.00 ARRIVAL DATE DEC 11 1965

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 208.08 LAp -1,84

RC 318.367 GL 18.91

PLANETOCENTRIC CONIC

C3 11.983 VHL 3.462

LNCH AZMTH LNCH TIME

90.00 17 32 57

90.00 10 0 17

100.00 19 3 15

100.00 11 12 20

110.00 20 32 5

110.00 12 0 Z

DIFFERENTIAL CORRECTIONS

TOE .1132 TRA 4.5497 TC-16.1677 8AU 2.5904

RDE .2983 RRA .1664 RC3 .2309 FAU .15815

FOE -.6131FRA 4.0140 FC-11.4234 BSP 47845

BDE .3190 8RA 4.5528 0C516.1693 FSP 5132

DISTANCE 839.467 EARTH TO MARS

LOL 61.75 VL 33.073 GAL -3.43 AZL 88.05 HCA 250.58 SMA 188.65 ECC .22488 INC 1.9470 vl 30.170

LOP 312.32 VP 23.918 GAP -11.59 AZP 90.65 TAL 341.16 TAp 231.74 RCA 146.22 APO 231.07 VZ 26.332

GP -2.04 ZAL 118.53 ZAP 36.43 ETS 176.33 ZAE 58.25 ETE 178.33 ZAC 83.33 ETC 257.28 CLP 36.38

DLA 16.48 RAL 189.62 RAO 6567.5 VEL 11.549 PTH 2.02 VHp 4.870 DpA 4.08 RAp 169.44 ECC 1.1972

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2658.64 -27.10 70.15 48.04 98.56 18 16 36 2038.6 -25.63 61.79

4203.57 .15 172.18 43.21 61.68 11 10 20 3603.6 -3.63 165.55

2346.37 -28.25 48.44 47.82 100.20 19 42 22 1746.4 -26.55 40.05

3971.07 1.18 154.52 42.64 60.13 12 18 31 5571.1 -2.81 148.00

2068.57 -31.24 26.58 47.07 104.64 21 6 31 1468.6 -28.92 18.15

3821.64 3.77 141.57 41.02 56.00 15 3 44 3221.6 -.71 135._6

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT13674.8 SGR 593.1 $G3 912.8 ST 2387.1SR 501.2 SS 978.4

RRT .0690 RRF .0359 RTF .9882 CRT .2457 CRS .2772 CST -.8628

SGB13687.6 R23 -.0524 R15 .9882 LSA 2539.1MSA 677.6 SSA 28.2

56115674.8 SG2 591.7 THA .17 ELI 2390.4 EL2 485.1ALF 3.08

LAUNCH DATE NOV 24 1964 FLIGHT TINE 384.00 ARRIVAL DATE DEC 13 1965

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 207.95 LAP -1.84

RC 319.247 GL 16.58

PLANETOCENTRIC CONIC

C3 12.2g0 VHL 3.506

LNCH AZMTH LNCH TIHE

90.00 17 45 0

90.00 9 56 33

100.00 19 14 57

100.00 11 9 17

110.00 20 42 20

110.00 11 58 25

DIFFERENTIAL CCRRECTIONS

TOE .0061 TRA 4.7718 TC-15.9490 9AU 2.6208

ROE .3052 RRA .1847 RC3 .2423 FAU .15022

FOE -.6780 FRA 3.9622 FC-10.3821 8SP 48364

808 .3052 BRA 4.7746 8C315.9508 FSP 3000

DISTANCE 845.760 EARTH TO MARS

LOL 61.75 VL 55.080 GAL -3.59 AZL 88.06 HCA 251.84 SMA 188.76 ECC .22604 INC 1.9373 Vl 30.170

LOP 515.58 VP 25.946 GAp -11.71 AZP 80.60 TAL 540.54 TAp 252.18 RCA 146.09 APO 251.42 V2 26.549

GP -1,99 ZAL 119.87 ZAp 35.76 ETS 176.51 ZAE 57.28 ETE 178.35 ZAC 85.49 ETC 257.19 CLP 35.71

OLA 15.63 RAL 190.70 RAD 6567.5 VEL 11.562 PTH 2.02 VHp 4.952 DpA 5.89 RAP 169.99 ECC 1.2025

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2612.88 -26.82 68.32 49.20 99.44 18 28 33 2012.9 -25.24 60.01

4240.02 1.55 174.21 44.46 61.71 11 7 15 5640.0 -2.46 167.58

2522.80 -Z7.95 46.75 48.97 101.05 19 55 40 1722.8 -26.14 58.42

4005.33 2.34 156.40 43.90 60.19 12 16 2 3405.3 -1.65 149.88

2049.40 -50.90 25.19 48.17 105.40 21 16 29 1449.4 -28.48 16.83

3851.50 4.91 145.15 42.30 56.13 15 2 35 5251.5 .43 136.91

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT13806.g SGR 596.4 $G3 870.4 ST 2452.6 SR 505.8 $8 989.3

RRT .0448 RRF .0111RTF .9879 CRT .1669 CRS .3288 CST -.8754

S6813819.8 R23 -.0333 R13 .9879 LSA 2606.6 MSA 674.3 SSA 27.5

S6113806.9 SG2 595.8 THA .11 EL1 2454.1 EL2 498.4 ALF 2.06

LAUNCH DATE NOV 24 1964 FLIGHT TIME 386.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC CONIC DISTANCE 848.050 EARTH TO MARS

RL 147.68 LAL -.00 LOt. 61.73 VL 33.086 GAL -3.75 AZL 88.07 HCA 253.09 SMA 188.87 ECC .22725 INC 1.9276 vl 30.170

RP 207.79 LAp -1.84 LOP 314.83 VP 23.973 GAP -11.83 A ZP 90.56 TAL 339.51 TAp 232.61RCA 145.95 APO 231.79 V2 26.366

RC 320.122 GL 18.22 GP -1.94 ZAL 121.21 ZAp 35.11ETS 176.29 ZAE 56.33 ETE 178.33 ZAC 83.66 ETC 257.13 CLP 35.06

PLANETOCENTRIC CONIC

C3 12.621VHL 3.555 DLA 14.78 RAL 191.78 RAD 6567.5 VEL 11.576 pTH 2.02 VHp 5.035 DpA 3.69 RAP 170.56 ECC 1.2077

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH iNJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

90.00 17 57 9 2588.00 -26.53 66.55 50.38 100.28 18 40 17 1988.0 -24.84 58.29

90.00 9 53 1 4276.22 2.50 176.23 45.74 61.78 11 4 17 3676.2 -1.29 169.60

100.00 19 26 27 2299.98 -27.65 45.13 50.13 101.85 20 4 47 1700.0 -25.73 36.85

!00.00 11 6 23 4039.47 3.49 158.28 45.19 60.29 12 13 43 3439.5 -.49 151.75

110.00 20 52 30 2050.77 -30.56 23.85 49.30 106.12 21 26 20 1430.8 -28.05 15.56

110.00 11 56 50 3881.45 6.04 144.T1 43.61 56.29 13 1 32 3281.4 1.57 138.48

OIFFERENTIAL CCRRECTION9 MIO-COUR3E EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE -.1020 TRA 5.0023 TC-15.7023 8AU 2.6498 SGT13932.8 $G4R 599.9 SG3 829.3 ST 2530.7 SR 510.5 98 999.4

ROE .3125 RRA .1628 RC3 .2524 FAU .14245 RRT .0217 RRF -.0127 RTF .9875 CRT .0922 CRS .3791 C�T -.8877

FOE -.7360 FRA 3.9092 FC3-9.7713 BSP 48880 96813945.5 R23 -.0342 R13 .9875 LSA 2686.2 MSA 669.0 SSA 26.9

BOE .3287 BRA 5.0049 BC315.7043 FSP 2872 96113932.6 862 599.7 THA .05 EL1 2531.2 EL2 508.3 ALF 1.11
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE MOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 207.66 LAp -1.85

RC 320.992 GL 17.86

PLANETOCENTRIC CONIC

C3 12,978 VHL 3.602

LNCH AZMTH LNCH TIME

90.00 18 9 4

90.00 9 49 59

100.00 19 37 47

100.00 11 3 38

110.00 21 2 32

110.00 11 55 22

FLIGHT TIIq[ 388,00 ARRIVAL DATE DEC 17 1965

OISTARCE 852.339 EARTH TO MARS

LOt. 61,75 VL 33,092 GAL -3.92 AZL 88,08 HCA 254,35 SMA 188.98 ECC .22852 INC 1.9181 vZ 50.170

LOP 316.09 VP 23.999 GAP -11,g5 AZP 90.52 TAL 338.67 TAp 233.02 RCA 145.80 APO 252.17 V2 28.581

GP -1.90 ZAL 122.55 ZAP 34.47 ETS 176.27 ZAE 55.39 ETE 178.53 ZAC 83.83 ETC 257.07 CLP 34.43

OLA 13,93 RAL 192.88 RAD 6567,5 VEL 11.592 PTH 2,03 VHp 5,119 DpA 3.47 RAp 171.15 ECC 1.2136

L-I TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT iNJ 2 LONG

2563.98 -26.23 64.86 51,57 101.07 18 51 48 1864.0 -24.44 56.85

4312.19 3,65 178,25 47.06 61.90 11 1 32 3712.2 -.15 171.61

2277.90 -27.33 43.56 51.3I 102.61 20 15 45 1677,9 -25.32 55.54

4073.51 4,64 160.16 48.52 60.44 12 11 32 3473.5 .66 153.62

2012.69 -30.21 22.58 50.45 106.82 21 36 5 1412.7 -27.61 14.55

3911.49 7.18 146.30 44,96 56.49 13 0 33 3311.5 2.72 140.04

OIFFERENTIAL C_RRECTIOI¢S

TOE -.2137 TRA 3.2394 TC-15.4404 6AU 2.6793

ROE .3202 RRA .1606 RC3 .2610 FAU .13497

FOE -.7890 FRA 3.8517 FC3-9.0040 BSP 49396

BDE .3850 ORA 5.2418 BC315.4426 FSP 2749

LAUNCH DATE NOV 24 1984

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 207.54 LAp -1.85

RC 321,858 GL 17.51

PLAN(TOCENTRIC CONIC

C3 13.362 VHL 3.655

LNCH AZMTH LNCH TIME

90.00 18 20 47

90.00 9 46 28 4347.98 4.80

100,00 19 48 56 2256.56 -27.00

100.00 11 1 1 4107.46 5.77

110.00 21 12 28 1995.18 -29.86

110.00 11 53 58 3941,61 8.30

DIFFERENTIAL CORRECTIONS

TOE -.3283 TRA 5.4831 TC-15.1630 6AU 2,7090

ROE .3284 RRA .1581 RE3 .2683 FAU .12772

FOE -.8383 FRA 3,7910 FC3-8.2755 BSP 49877

602 .4644 BRA 5.4854 BC315.1653 FSP 2626

ORBIT DETERMINATION ACCURACY

ST 2619,3 SR 515.4 SS 1008.3

CRT .0210 CRS .4176 CST -.8990

LSA 2775.6 MSA 662.1 SSA 26,3

EEl 2619,3 EL2 515.3 ALF .25

MID-COURSE EXECUTION ACCURACy

SGT14056.5 SGR 603.3 SG3 789.5

RRT -.0007 RRF -.0360 RTF .9871

86814069.4 R23 ,0353 R13 -.9871

•_114056.5 SG2 603,3 THA 180.00

FLIGHT TIME 390.00 ARRIVAL DATE DEC 19 1965

DISTANCE 836.624 EARTH TO MARS

LOL 61.75 VL 33.099 GAL -4.09 AZL 88,09 HCA 255.61 SMA 189.10 ECC .22985 INC 1.9087 Vl 30.170

LOP 317.33 VP 24.024 GAP -12.07 AZP 90.47 TAL 337.82 TAp 233.42 RCA 145,63 APO 232.56 V2 26.396

GP -1.88 ZAL 123,89 ZAP 33.86 (TS 176.25 ZAE 54.47 ETE 178.33 ZAC 84.01 ETC 257.00 CLP 33.81

DLA 13.08 RAL 193.93 RAD 6567.5 VEE 11.608 PTH 2.03 VHp 5.204 OpA 3.25 RAp 171.75 ECC 1.2199

L-I TIME INJ LAT INJ LGNG ZNJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2540.81 -25.92 63.24 52.79 101.83 19 3 8 1940.8 -24.03 55.08

180,25 48.42 62.06 10 58 56 3748.0 1.02 173.61

42.06 52.52 103.34 20 28 32 1656.6 -24.90 33.89

162,03 47.89 60.62 12 9 28 3507.5 1.82 155.48

21.32 51.62 107.47 21 45 43 1395.2 -27,18 13.15

147.90 46.33 36.72 12 59 40 3341.6 3.87 141.62

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14177,4 SGR 806,8 SG3 750.9 ST 2717.0 SR 520.5 SS 1015.5

RRT -.0228 RRF -.038T RTF .9866 CRT -.0459 CRS .4562 CST -.9093

S6814190.3 R23 ,0363 RI3 -.9866 LSA 2873.3 MSA 653.9 SSA 25.6

SG114177.4 8G2 606.6 THA 179.94 ELI 2717.1 EL2 519.9 ALF 178,48

LAUNCH DATE NKSV 24 1964

HELIOCEMTRIC CONIC

RL 147.66 LAL -.00

RP 207.42 LAP -1.85

RC 322.714 GL 17.15

PLAMETOCENTRIC CONIC

C3 13.775 VHL 3.711

LNCH AZMTH LNCH TIME

90.00 18 32 19

90.00 9 43 26

100.00 19 59 54

100.00 10 58 31

110.00 21 22 16

110.00 11 52 39

FLIGHT TiME 392,00 ARRIVAL DATE DEC 21 1965

DISTANCE 860.907 EARTH TO MARS

LOL 61,75 VL 35.105 GAL -4,27 AZL 88.10 HCA 256.66 SMA 189.22 ECC .23123 INC 1.8994 VI 30.170

LOP 318.61 VP 24.048 GAP -12.20 AZF 90.43 TAL 336.94 TAp 233.81 RCA 145.46 APO 232,97 V2 26.409

GP -1.82 ZAL 125,23 ZAp 33.25 ETS 176.23 ZAE 53.57 ETE 178.33 ZAC 84.18 ETC 256.94 CLP 33.21

OLA 12,22 RAL 194.99 RAD 6567.3 VEL 11,626 PTH 2.04 VHP 5.292 DpA 3.01 RAp 172.37 ECC 1.2267

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INi 2 LONG

2518,47 -25.59 61,68 54.03 102,55 19 14 17 1918.5 -23.81 53,57

4383.60 5.93 182,26 49.81 62,26 10 56 29 3783.6 2.17 175.59

2235.96 -26.87 40,62 53.74 104.03 20 37 10 1636.0 -24.48 32,50

4141.34 6.90 163,92 49.28 60,84 12 7 33 3541.3 2.96 157.34

1978.24 -29,51 20.12 52.82 108.10 21 55 14 1378.2 -28.75 12.02

3971,82 9,43 149.52 47.75 56.99 12 58 51 3371.8 5.02 143.21

DIFFERENTIAL CORRECTIONS

TOE -.4446 TRA 5.7356 TC-14.8888 6AU 2.7382

ROE .3371 RRA .1553 RC3 .2743 FAU ,12067

FOE -.8776 FRA 3.7280 FC3-7.$840 OSP 50378

60E .5579 8RA 5.7377 0C314.8691 FSP 2509

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 207.31 LAp -1.85

RC 323.566 GL 16.78

PLAMETOCENTRIC CONIC

C3 14,218 VHL 3,771

LNCH AZMTH LNCH TIME

90.00 18 43 38

90.00 9 40 32 4419.07 7.03

100.00 20 10 43 2216.09 -26.33

100.00 10 56 8 4175.14 8,02

110.00 21 31 57 1961.91 -29.15

110.00 11 51 24 4002.09 10.53

OIFFERENTIAL CORRECTIONS

TOE -.5644 TRA 3.9944 TC-14.5602 BAU 2.7682

ROE .3462 RRA ,1523 tiC3 .2791FAU ,11307

FOE -.9154 FRA 3.660_ FC3-6.9334 B9P 50839

BOE .6621BRA 5.9963 BC314.5628 FSP 2392

RIO-COURSE EXECUTION ACCURACy

$GT14294.4 SGR 810.3 SG3 713.5

RRT -.0437 RRF -.0808 RTF .9860

SG814307.4 R23 ,0375 R13 -.9861

SG114294.4 SG2 809.7 THA 179.89

FLIGHT TIME 394.00 ARRIVAL DATE DEC 23 1965

DISTANCE 865.165 EARTH TO MARS

LOL 61.75 VL 33.112 GAL -4,45 AZI. 88.11 HCA 250.13 SNA 189,33 ECC .23268 INC 1,8902 Vl 30.170

LOP 319.87 VP 24.070 GAP -12,32 AZp 90,39 TAL 336,06 TAp 234.18 RCA 145.28 APO 233,39 V2 26.422

GP -1.78 ZAL 126.57 ZAp 32,67 ETS 176.21 ZAIE 32,68 ETE 178.33 ZAC 84.36 ETC 256.88 CLP 32.63

OLA 11.38 RAL 196.03 flAO 6367.6 VEL 11.645 PTH 2.04 VHp 5,380 DpA 2.77 RAP 173.00 ECC 1.2340

L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2496.94 -25.27 60.t9 53.28 103.23 19 25 15 1896.9 -23.20 52.13

ORBIT DETERMINATION ACCURACy

ST 2822.8 SR 325.6 SS 1020.8

CflT -.1072 CRS ,4908 CST -.9183

LSA 2978.2 MSA 643.0 SSA 25,0

EL1 2823.3 ELI 522.4 ALF 178.82

184.26 51,24 62,30 10 54 11 3819.1 3,31 177,56

39.24 54.99 104.68 20 47 39 1616.1 -24.06 31.18

165.80 50,72 61.11 12 5 43 3573.1 4.10 159.21

18.98 54,03 108,69 22 4 39 1361.9 -26.33 10.94

131.15 49,19 57.29 12 58 6 3402.1 6,16 144.80

MI0-CoUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT14409.3 SGR 613.8 9G3 677.4 ST 2934.8 8R 530,8 $S 1024,5

RRT -.0144 RRF -,1024 RTF ,9854 CRT -.1642 CRS ,5232 CST -.9260

ST_14422.4 R23 ,0389 RI3 -,9856 LSA 3088.6 MSA 636.0 SSA 24,4

SG114409.4 $62 612.5 THA 179.84 EL1 2936.1 ELI 523.3 ALF 178,24
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUNCH DATE NOV 24 1664 FLIGHT TIM( 396.00 ARR%VAL DATE DEC 25 1965

HELIOCENTRIC CONIC

RL 14T.88 LAL -.00

RP 207.21 LAP -I.85

RC 324.413 GL 16.42

PLAN[TOCENTRIC CONIC

C3 14.684 VHL 3.833

LNCH AZMTH LNCH TIRE

90.00 18 54 46

90.00 9 37 46

100.00 20 21 21

100.00 10 53 52

110.00 21 41 30

110.00 11 50 13

0IFFERENTIAL CORRECTIONS

TOE -.6865 TRA 6.2617 TC-14.2413 8AU 2.7983

ROE .3557 RRA .1490 RC3 .2828 FAU .10729

FOE -.9473 FRA 3.5910 FC3-6.3210 8SP 51302

BOE .7731 8RA 6.2636 BC314.2441 FSP 2281

DISTANCE 869.458 EARTH TO MARS

LOt. 61.75 VL 33.119 GAL -4.64 AZL 88.12 HCA 259.39 SNA 189.45 ECC .23419 INC 1.8811 vl 30.170

LOP 521.13 VP 24.092 GAP -12.45 AZP 90.35 TAL 336.16 TAp 234.54 RCA 145.08 APO 253.82 VZ 26.454

GP -1.75 ZAL 127.90 ZAP 32.10 ETS 176.16 ZA( 51.80 ETE 178.33 ZAC 84.54 ETC 256.82 CLP 32.06

OLA 10.53 RAL 197.09 RAO 6567.6 VEL 11.665 pTH 2.05 VHp 5.471DpA 2.52 RAp 173.65 ECC 1.2418

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2476.21 -24.94 58.76 56.56 105.87 19 36 2 1876.2 -22.78 50.75

4454.39 8.15 186.27 52.70 62.79 10 52 0 3854.4 4.44 179.56

2196.96 -26.00 37.92 56.25 105.30 20 57 58 1597.0 -25.64 29.91

4208.68 9.12 167.70 52.18 61.41 12 4 1 3608.9 S.Z3 161.07

1949.17 -28.81 17.89 55.27 109.25 22 13 56 1346.2 -25.91 9.91

4032.45 11.66 152.80 50.67 57.64 12 57 25 3432.4 7.30 146.41

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14621.9 SGR 617.2 SG3 642.5 ST 3052.2 SR 536.0 ss 1025.6

RRT -.0644 RRF -.1235 RTF .9847 CRT -.2161CRS .5524 CST -.9328

S6614535.0 923 .0404 913 -.9847 LSA 3203.5 NSA 626.6 SSA 23.8

SG114522.0 SG2 615.0 THA 179.79 EL1 3054.5 EL2 522.9 ALF 177.76

LAUNCH DATE NOV 24 1964 FLIGHT TIME 398.00 ARRIVAL DATE DEC 27 1965

HELIOCENTRIC CONIC

RL 147.68 LAL -.DO

RP 207.12 LAp -1.85

RC 325.233 GL 18.05

PLANI[TOCENTRlC CONIC

C3 15.206 VHL 3.899

LNCH AZNTH LNC._ TIHE

90.00 19 5 43

90.00 9 35 7

100.00 20 31 50

100.00 10 51 41

110.00 21 50 55

110.00 11 49 5

DIFFERENTIAL C_RRECTION9

TOE -.8111 TRA 6.5367 TC-13.9118 BAU 2.8285

ROE .3637 RRA .1453 RC3 .2854 FAU .10089

FOE -.9744 FRA 5.5182 FC3-5.7442 8SP 51740

BIDE .8897 BRA 6.5383 BC313.9147 F SP 2172

DISTANCE 873.727 EARTH TO MARS

LOL 61.75 VL 33.125 GAL -4.83 AZL 88.13 HCA 260.65 ,_A 189.57 ECC .23576 INC 1.8720 vl 30.170

LOP 322.40 VP 24.113 GAP -12.56 AZP 90.30 TAL 334.24 TAp 234.89 RCA 144.88 Apo 234.27 v2 26.444

GP -1.71 ZAL 129.22 ZAP 31.54 ETS 176.16 ZAE 50.94 ETE 178.33 ZAC 84.73 ETC 256.76 CLP 31.50

DLA- 9.69 RAL 198.14 RAD 6667.6 VEL 11.687 PTH 2.06 VHp 5.563 DpA 2.26 RAP 174.31ECC 1.2502

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ Z LONG

2456.29 -24.61 57.39 57.86 104.48 19 46 39 1856.5 -2Z.38 49.43

4489.59 9.24 188.28 54.20 63.12 10 49 57 3889.6 5.56 181.53

2178.55 -25.66 36.65 57.54 105.88 21 8 8 1578.6 -23.23 28.69

4242.55 10.21 169.60 53.68 61.75 12 2 24 3642.5 6.36 162.94

1931.05 -28.46 16.85 56.53 109.78 22 25 6 1331.0 -25.50 8.92

4062.82 12.76 154.46 52.18 58.02 12 56 48 3462.8 8.44 148.02

HID-COURSE ExECuTION ACCURACY ORS|T DETERMINATION ACCURACY

60T14631.2 SGR 620.6 SO3 608.6 ST 5173.5 9R 541.3 Ss 1024.4

RRT -.1039 RRF -.1441RTF .9839 CRT -.2635 CRS .5789 CST -.9386

S6614644.4 923 .0419 R13 -.9859 LSA 3321.5 HSA 617.1 SSA 23.3

96114631.4 SO2 617.3 THA 179.75 EL1 3176.8 EL2 521.6 ALF 177.36

LAUNCH DATE NOV 24 1964 FLIGHT TiME 400.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC CONIC DISTANCE 877.989 EARTH

RL 147.68 LAL -.00 LOL 61.75 VL 53.132 GAL -5.03 AZL 88.14 HCA 261.92 SMA 189.69 ECC .23741 INC

RP 207.04 LAP -1.64 LOP 523.66 VP 24.153 GAP -12.71 AZp 90.26 TAL 335.31 TAp 235.22 RCA 144.66 ApO

RC 326.088 GL 15.68 GP -1.68 ZAL 130.54 ZAP 31.00 ETS 176.14 ZAE 50.10 ETE 178.33 ZAC 84.91ETC

PLANETOCENTRIC CONIC

C3 15.752 VHL 3.969 DLA 8.86 RAL 199.17 RAD 6567.6 VEL 11.711 pTH Z.06 VHp 5.656 DpA 1.99 RAp 174.98 ECC 1.259Z

LMCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

90.00 19 16 29 2457.15 -24.27 56.09 59.17 105.05 19 57 6 1837.2 -Z1.97 48.18

90.00 9 32 55 4524.65 10.32 190.30 55.73 65.48 10 48 0 3924.7 6.67 183.51

100.00 20 42 g 2160.88 -25.32 35.45 58.85 106.44 21 18 10 1560.9 -22.83 27.54

100.00 !0 49 57 4276.16 11.29 171.52 55.22 62.14 12 0 53 3676.2 7.47 164.81

110.00 22 0 16 1916.55 -28.12 15.85 57.81 110.28 22 32 10 1316.6 -25.10 7.98

110.00 11 48 2 4093.25 13.85 156.14 53.72 58.43 12 56 15 3493.5 9.57 149.65

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.9378 TRA 6.8193 TC-13.5746 8AU 2.8593 SGT1473T.9 SGR 624.0 SG3 575.9 ST 3297.2 SR 546.5 SS 1020.8

ROE .3781RRA .1414 RC3 .2869 FAU .09469 RRT -.1230 RRF -.1644 RTF .9830 CRT -.3064 CRS .6034 CST -.9435

FOE -.9971 FRA 3.4421 FC3-5.2042 BSP 52180 86814751.1 R23 .0436 R13 -.9830 LSA 3441.2 NSA 608.1 SSA 22.8

00E 1.0104 BRA 6.8207 8C513.$776 FSP 2065 S6114738.1 $GZ 619.2 THA 179.70 ELI 3301.6 EL2 519.6 ALF 177.02

TO MARS

1.8630 vl 30.170

234.73 V2 26.454

256.69 CLF 30.96

LAUNCH DATE NOV 24 1964 FLIGHT TIlE 402.00 ARRIVAL DATE DEC 51 1965

HELIOCENTRIC C.I_41C

RL 147.96 LAL -.00

RP 206.99 LAP -1.84

9c 328.917 _ 15.32

PLANETOC2NTIIlC _|C

C3 18.886 VI_ 4.042

LNCH AZNTH LNCH TIRE

90.00 19 27 5

90.00 9 30 9

100.00 EO 52 1|

1OO.O0 10 4T 3?

110.00 28 9 24

110.00 11 4T 1

DIFFERENTIAL C_RR2CTIONS

TD[-1.06tl _A 7.1101 TC-1}.2328 9AU 2,9906

ROE .S6TO RRA .13?1 8C3 ,2678 FAU .09869

FOE-1.0153 FRA 3,3623 FC3-4.7000 9|4P 52588

8DE 1.1348 2RA T.1115 8C313,2353 FSP 1961

DI3TANCE 882,244 EARTH TO MARS

I.Q4. 61.T5 VI. 33.139 GAL -5,23 AZL 68.15 HCA 263.16 SMA 189.82 ECC .23912 INC 1.8540 Vl 30.170

LOP 324.93 Vie 24.182 GAP -lZ.65 AZP 90.22 TAL 332.36 TAP 235.54 RCA 144.43 Apo 235.20 V2 26.465

6P -1.66 ZAL 131.84 ZAp 30,46 (T6 176, 11 ZAE 49,26 ETE 178.36 ZAC 85.10 ETC 256.63 CLP 30.44

DLA 8.03 RAt. 200.19 RAID 9667.7 _q[L 11.735 PTH 2.07 VHp 5.7510PA 1.71 RAp 175.67 ECC 1.2689

L-| 11141[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2416.81 -23.94 54,96 60.51 106.$9 20 7 24 1618.8 -21.57 46.98

4889.60 11.37 192.3Z 5T.Z9 63.89 10 46 g 3g59.6 7.77 185.50

2143.98 -84.99 $4.30 60.17 106.98 21 28 2 1343.g -22.43 26.43

4309,69 12.SS 178.48 $6.79 62.$6 11 $9 87 3709.7 8.58 166.69

1902.69 -27.79 14.91 $9.10 110.78 22 41 6 1302.7 -24.72 7.09

4123.71 14.93 157.84 56.$0 $8.89 12 56 45 3S23.T 10.70 181.30

N|D-COUR�( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14642.9 SG2 6Z7.3 SG3 544.2 ST $422.6 SR 581.8 SS 1014.7

RRT -,1417 RRF -.1643 RTF .9820 CRT -.3463 CRS .6260 CST -.9476

S6814866,2 Rt$ .0454 911 -.9820 LSA 3562.1MSA 599.3 SSA 22.3

S6114848.2 SG2 621.0 THA 179.66 EL1 3428.0 EL2 517.0 ALF 176.74
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUMCH DATE NOV 24 1864

HELIOCENTRIC CONIC

RL 14T.68 LAL -.00

RP 206.69 LAP -1.84

RC 327.742 GL 14.95

PLANETC_ENTRIC CONIC

C3 16.864 VHL 4.119

LNCM AZMTH LNCH TIME

90.00 19 37 SO

gO.D0 g 27 50

100.00 21 Z 18

100.00 10 45 43

110.00 22 18 26

110.00 11 46 4

FLIGHT TIME 404.00 ARRIVAL DATE JAN 2 1966

DISTANCE 886.492 EARTH TO MARS

LOL 61.75 VL 33.146 GAL -5.44 AZL 88.15 HCA 264.45 SMA 189.94 ECC .24091 INC 1.8451 vl 30.170

LOP 326.20 VP 24.170 GAP -12.88 AZP 90.18 TAt. 331.40 TAp 255.$5 RCA 144.18 APO 235.70 V2 26.471

GP -1.61 ZAL 133.14 ZAP 29.98 ETS 176.09 ZAE 48.45 ETE 175.33 ZAC 85.29 ETC 256.57 CLP 29.92

OLA 7.21 RAL 201.21 RAD 6567.7 VEL 11.762 PTH 2.08 VHP: 5.848 DpA 1.43

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2401.24 -23.62 $3.66 61.86 106.09 20 17 32 1801.2

4594.43 12.41 194.36 $8.$9 64.34 10 44 24 3994.4

2127.75 -24.87 33.20 61.52 107.44 21 37 46 1527.7

4343.18 13.39 175.38 58.39 63.02 11 58 6 3743.2

1589.47 -27.47 14.02 60.42 111.19 22 49 56 1259.5

4154.20 15.99 159.56 56.91 $9.35 12 55 18 3554.2

RAP 176.37 ECC 1.2792

INJ 2 LAT |NJ 2 LONG

-21.18 45.84

8.85 187.48

-22.05 25.38

9.67 168.57

-24.34 6.25

11.81 152.95

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T06-1.1994 TRA 7.4084 TC-12.SS36 8AU 2.9227 SGT14944.2 8GR 630.5 SG3 513.6

ROE .3984 RRA .1324 RC3 .2873 FAU .08289 RRT -.1600 RRF -.2042 RTF .9609

F06-1.0304 FRA 3.2785 FC3-4.2304 051 = 52955 86814957.4 R23 .0476 R13 -.9809

BOE 1.2638 BRA 7.40R6 BC312.8868 FSP 1858 S6114944.5 SG2 622.4 THA 179.61

LAUNCH DATE NOV 24 1964 FLIGHT TIM( 406.00

HELIOCENTRIC CCNIC DISTANCE 890.731

RL 147.68 LAL -.00 LOL 61.75 VL 33.153 GAL -5.65 AZL 88.16 HCA 265.71 SMA 190.06 ECC .24278

RP 206.84 LAP -1.83 LOP 327.46 VP 24.187 GAP -13.12 AZP g0.14 TAL 330.43 TAp 236.14 RCA 143.92

RC 328.562 GL 14.58 GP -1.58 ZAL 134.43 ZAp 29.46 ETS 176.06 ZA( 47.64 ETE 178.33 ZAC 85.48

PLAN_TOCENTRIC CONIC

C3 17.634 VHL 4.199 DLA 6.40 RAL 202.21 RAD 6567.7 VEL 11.791 PTH 2.08 VHp 5.947 DpA 1.14

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 19 47 46 2354.45 -23.30 52.54 63.24 106.57 ZO 27 30 1784.5

90.00 9 25 36 4629.14 13.42 196.40 60.51 64.83 10 42 45 4029.1

100.00 21 12 g 2112.27 -24.35 32.16 62.88 107.90 21 47 21 1512.3

100.00 10 43 54 4376.55 14.41 177.34 80.02 63.53 11 56 50 3776.5

110.00 22 27 21 1876.90 -27.16 13.17 61.76 111.60 22 58 38 1276.9

110.00 11 45 10 4184.69 17.04 161.31 58.55 59.91 12 54 55 3584.7

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE-1.3327 TRA 7.715R TC-12.5322 OAU 2.9553 SGT1§043.7 SGR 633.7 SG3 483.9

ROE .4102 RRA .1274 RC3 .2862 FAU .07727 RRT -.1778 RRF -.2236 RTF. .9796

FOE-I.0401 FRA 3.1920 FC3-3.7935 BSP 53336 $6815057.0 R23 .0499 R13 -.9796

BOE 1.3944 BRA 7.7169 0C312.5354 FSP 1759 S6115044.1 SG2 623.6 THA 179.57

ORBIT DETERMINATION ACCURACY

ST 3549.2 SR 557.0 SS 1006.5

CRT -.3610 CRS .6474 CST -.9510

LSA 3683.9 MSA 590.9 SSA 21.8

ELI 3555.7 EL2 514.0 ALF 176.50

ARRIVAL DATE JAN 4 1966

EARTH TO MARS

INC 1.8362 vl 30.170

APO 236.21 V2 26.477

ETC 256.52 CLP 29.43

RAp 177.08 ECC 1.2902

INJ 2 LAT INJ 2 LONG

-20.80 44.75

9.92 189.47

-21.67 24.39

10.74 170.47

-23.98 5.45

12.92 1S4.63

ORBIT DETERMINATION ACCURACY

ST 3675.1 SR 562.1 SS 995.2

CRT -.4130 CRS .6667 CST -.9537

LSA 3804.3 MSA 582.8 SSA 21.3

ELI 3682.6 EL2 510.9 ALF 176.31

LAUNCH DATE NOV 24 1964 FLIGHT TIME 408.00

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 206.78 LAp -1.82

RC 329.578 GL 14.21

PLANETOCENTRIC CONIC

CS 18.$51 VHL 4.284

LNCH AZMTH LNCH TIME

90.00 19 57 51

90.00 9 23 27

100.00 21 21 50

100.00 10 42 g

110.00 22 36 9

110.00 11 44 20

ARRIVAL OATE JAN 6 1966

DISTANCE 894.961 EARTH

LOt. 61.75 VL 33.160 GAL -5.87 AZL 88.17 HCA 266.98 SNA 190.19 ECC .24473 INC

LOP 328.73 VP 24.203 GAP -13.27 AZP 90.10 TAL 329.44 TAp 236.42 RCA 143.65 APO

GP -1.56 ZAL 135.70 ZAp 28.g8 ETS 176.04 ZAE 46.85 ETE 178.33 ZAC 85.68 ETC

TO MARS

1.8273 vl 30.170

236.73 V2 26.485

256.46 CLP 28.84

OLA 5.60 RAL 203.21 RAD 6567.7 VEL 11.821 PTH 2.09 VHp 6.048 DpA .84

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2368.43 -22.98 51.47 64.63 107.02 20 37 19 1768.4

4663.73 14.41 198.46 62.15 65.36 10 41 11 4065.7

2097.53 -24.04 31.18 64.26 108.33 21 56 48 1497.5

4409.86 15.41 179.30 61.69 64.07 11 55 39 3809.9

1864.$7 -25.86 12.38 63.12 111.99 23 7 14 1265.0

4215.18 18.08 163.07 60.23 60.48 12 54 35 3615.2

RAp 177.80 ECC 1.3020

INJ 2 LAT INJ 2 LONG

-20.43 43.72

10.97 191.47

-21.31 25.45

11.$0 172.37

-23.63 4.70

14.01 156.32
DIFFERENTIAL CORRECTIONS

TOE-1.4690 TRA 8.0316 TC-IZ.1775 BAU 2.9884

ROE .4224 RRA .1220

FOE-1.0463 FRA 3.1021

80E 1.5286 BRA 8.0325

LAUNCH OAT( NOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 206.75 LAp -1.$2

RC 330.190 GL 13.85

PLANETOCENTRIC CONIC

C3 19.116 VHL 4.372

LNCH AZMTH LNCH TIM(

90.00 20 7 48

90.00 9 21 25

100.00 21 $1 23

100.00 10 40 28

110.00 22 44 48

110.00 11 IS $2

MID-COURSE ExECuTION ACCURACY

86T15140.2 SGR 636.6 SG3 455.2

RC3 .2844 FAU .07179 RRT -.1954 RRF -.2428 RTF .9781

FC3-3.5870 BSP 53693 SG815153.5 R23 .0524 R13 -.9782

BC312.1812 FSP 1661 86115140.7 SG2 624.5 THA 179.53

FLIGHT TIN( 410.00

DISTAN(E 899.181

LOt. 61.75 VL $3.157 GAL -6.09 AZL 88.18 H£A 268.25 SMA 190.32 (CC .24676

LOP 330.00 VP 24.210 GAP -13.42 AZp 90.06 TAL 328.44 TAP 236.69 RCA 143.35

GP -1.53 ZN. 136,96 ZAp 28.51 ET$ 176.01 ZA( 46.07 ETE 178.33 ZAC 85.88

DLA 4.81RAL 204,19 RAD 6567.8 VEL 11.853 PTH 2.10 VHP 6.150 DPA .53

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIN

2355.17 -22.67 50.49 88.04 107.43 20 47 O 1753.2

4698.20 15.38 200.33 63.87 65.93 10 39 42 4098.2

2083.51 -23.73 30.23 05.67 /08.73 22 6 6 1483.5

4443.09 15.39 161.26 63.$9 64.65 11 54 31 3843.1

1853.70 -26.57 11.63 64.49 112.35 23 15 42 1253.7

4245.$6 19.09 IS4.23 11.24 61.09 12 54 17 3645.7

O|FFERENTIAL COERECTIONs

TOE-1.6077 TRA 8.3555 TC-11.8244 2AU 3.0227

ROE .4351 RRA .1152 RC3 .2620 FAU .06850

FOE-1.0491 FRA 3.0085 FC3-3.0119 BSP 54018

BOE 1.6656 BRA 8.3563 0C311.$275 FSP 15S6

ORBIT DETERMINATION ACCURACY

ST 3800.5 SIR 567.2 SS 981.8

CRT -.4422 CRS .6846 C$T -.9560

LSA 3924.1 MSA 575.1 SSA 20.9

ELI 3809.0 EL2 507.6 ALF 176.16

ARRIVAL DATE JAN 8 1966

EARTH TO MARS

INC 1.8185 vl 30.170

APO 237.28 V2 26.468

ETC 256.40 CLP 28.47

RAP 178.54 ECC 1.3146

INJ 2 LAT INJ 2 LONG

-20.07 42.75

12.00 183.48

-20.R6 22.55

1E.85 174.29

-23.30 3.99

15.09 138.0R

ORBIT DETERMINATION ACCURACY

ST $924.5 SR 572.1SS 966.1

CRT -.4688 CRS .7020 CST -.9579

LSA 4042.2 MSA 567.8 SSA 2O.S

EL1 3933.8 EL2 504.1ALF 176.02

MID-COURSE [XI[CUTION ACCURACY

S_T|5234.5 SGR 639.8 SG3 427.5

RRT -.2126 RRF -.2619 RTF .9765

SCA815247.9 R23 .0552 R13 -.9765

SG1152S5.1 SG2 625.1 ?HA 179.49
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE MOV 24 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 206.71 LAP -1.01

RC 331.000 GL 13.49

PLANETOCEHTRIC CONIC

C3 18.838 VHL 4.468

LNCH AZMTH LNCH T|HE

80.00 20 17 32

90.00 9 19 24

100.00 21 40 46

100.00 10 $8 52

110.O0 22 §8 21

110.00 11 42 47

FLIGHT TIME 412.00 ARRIVAL DATE JAN 10 1966

DISTANCE 903.389 EARTH TO MARS

-6.32AZL 88.19 HCA 269.52 SMA 190.44 ECC .24888 INC 1.8096 vt

V2

CLP

61.75 VL 33.174 GALLOL 30.170

LOP ]31.27 VP 24.232 GAP -13.57 AZF 90.02 TAL 327.42 TAp 236.94 RCA 143.05 APO 237.84 26.492

GP -1.50 ZAL 138.21 ZAp 28.05 ETS 175.99 ZkE 45.30 ETE 178.33 ZAC 86.08 ETC 256.35 28.01

DLA 4.03 RAL 205.17 RAO 6567.8 VEL 11.888 PTH 2.11 VHP 6.255 DPA .22 RAP 179.28 ECC 1.3280

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME .PO CST TIN INJ 2 LAT INJ 2 LONG

2338.66 -22.37 49.50 67.47 107.82 20 56 31 1738.7 -19.73 41.82

4732.54 16.32 202.61 65.60 66.54 10 36 17 4132.5 13.01 193.50

2070.21 -23.44 29.37 67.09 109.10 22 15 16 1470.2 -20.62 21.71

4476.23 17.35 183.28 65.12 65.27 11 53 28 3876.2 18.87 176.22

1848.07 -26.29 10.98 65.89 112.68 23 24 4 1243.1 -22.99 S.33

4276.13 20.08 166.66 63.68 61.74 12 54 $ 3676.1 16.15 159.74

DIFFERENT|AL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.7488 TRA 8.6885 7C-11.4720 BAU S.0580 SGT15326.8 SGR 642.7 SG3 400.7 ST 4046.6 SR 576.9 SS 947.9

ROE .4488 RRA .1100 RC3 .2789 FAU .06139 RRT -.2296 RRF -.2808 RTF .9746 CRT -.4930 CRS .7180 CST -.9592

F08-1.0480 FRA 2.8113 FC3-2.6681 BSP 54319 SG815840.2 R23 .0568 fl18 -.9746 LSA 4158.3 MSA 560.9 SSA 20.0

80E 1.8052 BRA 8.6892 6C311.4754 FSP 1473 56115327.$ SG2 625.5 THA 179.45 EL1 4056.7 EL2 500.7 ALF 175.92

LAUNCH OATE NOV 24 1964 FLIGHT TIME 414.00 ARRIVAL DATE JAN 12 1966

HEL]OCENTRIC CONIC DISTANCE 907.585 EARTH 70 MARS

RL 147.68 LAL -.00 LOL 61.75 VL 38.181 GAL -6.58 AZL 88.20 HCA 270.79 SMA 190.57 ECC .25109 INC 1.8008 Vt 30.170

RP 208,69 LAp -1.80 LOP 382.54 VP 24.244 GAP -13.73 AZP 89.96 TAL 328.39 TAp 237.18 RCA 142.72 APO 288.42 V2 26.494

RC 331.806 GL 13.18 _ -1.48 ZAL 139.44 ZAP 27.60 ITS 175.96 Zid[ 44.54 ETE 178.$2 ZAC 86.28 ETC 256.30 CLp 27.56

PLANETOCENTR|C CONIC

C3 20.808 VHL 4.561 OLA 3.26 RAL 206.13 RAD 6567.8 VEL 11.924 PTH 2.12 VHP 6.362 DPA -.10 RAP 180.04 ECC 1.$424

LNCH AZMTH LNCH TIM( L-I TIME INJ LA7 INJ LONG IRJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 27 9 2324.90 -22.08 46.59 68.92 108.19 21 5 54 1724.9 -19.$9 40.95

90.00 9 17 30 4766.76 17.24 204.70 67.36 67.18 10 36 57 4166.8 14.00 197.52

100.00 21 50 1 2057.62 -28.18 28.54 68.52 109.45 22 24 19 1457.6 -20.29 20.92

100.00 10 37 19 4509.29 18.26 185.30 66.89 65.93 11 52 29 3909.S 14.87 178.16

110.00 23 1 45 1638.10 -26.03 10.27 67.30 112.98 25 32 18 1233.1 -22.69 2.71

110.00 I1 42 5 4309.56 21.05 168.48 65.46 62.42 12 53 51 3706.6 17.19 161.48

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.8922 TRA 9.0301 TC-11.1221 BAU 3. 0946 88T15416.8 S6R 645.5 SGS 374.7 ST 4166.5 SR 581.6 SS 927.6

ROE .4619 RRA .1038 RC3 .2758 FAU .05640 RRT -.2463 RRF -.2996 RTF .9724 CRT -.5152 CRS .7384 CST -.9601

FDE-1.0437 FRA 2.8105 FC3-2.3467 9SP 54576 S_15_30.3 R23 .0617 R13 -.9725 LSA 4272.1 HSA 554.3 SSA 19.6

BD( 1.9470 6RA 9.0307 6C$11.1255 FSP 1362 96115417.9 862 625.6 THA 179.41 EL1 4177.4 EL2 497.1 ALF 175.83

LAUNCH DATE NOV 24 1964 FL%GHT TIME 416.00 ARRIVAL DATE JAN 14 1966

HELIOCENTRIC CONIC DISTANCE 811.787

RL 147.68 LAL -.00 LOL 61.75 VL 33.188 GAL -6.80 AZL 88.21HCA 272.06 SMA

RP 206.68 LAp -1.79 LOP 333.81VP 24.256 GAP -13.89 AZP 89.94 TAL 328.34 TAp

RC 352.609 GL 12.77 GP -1.45 ZAL 140.66 ZAp 27.16 ITS 175.94 ZAE 43.80 ETE

PLANETOCEMTRIC CONIC

CS 21.786 VHL 4.682 DLA 2.50 RAL 207.09 RAO 6567.9 VEL 11.963 pTH 2.13 VHP

LNCH AZMTH LNCH TIN( L-I TIME INJ LAX

90.00 20 36 57 2311.87 -21.80

90.00 9 15 40 4600.86 18.18

100.00 21 59 7 2045.74 -22.88

100.00 10 35 81 4542.22 19.18

110.00 23 10 2 1823.77 -25.78

110.00 11 41 25 4336.95 22.00

DIFFERENTIAL CORRECTIONS

TDE-2.0386 TRA 9.3808 TC-10.7760 RAU 3.1325

ROE .4760 RRA .0869 RC3 .2719 FAU .05157

FDE-I.OS86 FRA 2.7059 FCS-2.0541 9SP 54800

DOE 2.0934 BRA 9.3818 BC310.7794 FSP 1292

EARTH TO MARS

190.70 ECC .25340 INC 1.7919 Vt 80.170

237.40 RCA 142.38 Apo 239.03 V2 26.496

178.32 ZAC 86.46 ETC 256.25 CLP 27.13

6.471 DpA -.43 RAp 180.81 ECC 1.3577

INJ LONG XNJ RT ASC IMJ A ZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

47.74 70.38 108.53 21 15 9 1711.9 -19.07 40.13

206.81 69.15 87.87 10 33 41 4200.9 14.97 199.56

27.76 69.98 109.78 22 33 13 1445.7 -19.98 20.17

187.33 68.68 66.62 11 51 33 3942.2 15.85 180.11

9.66 68.73 113.27 23 40 26 1223.8 -22.40 2.13

170.34 67.27 63.15 12 33 42 3737.0 18.22 163.24

MID-COURSE ExECuTIOI ACCURACY ORBIT DETERMINATION ACCURACY

86T15504.8 SGR 648.2 SGS 349.6 ST 4283.9 SR 386.1 SS 905.3

RRT -.2827 RRF -.3186 RTF .9699 CRT -.5336 CRS .7481 CST -.9607

S6815518.3 R23 .0856 R13 -.9700 LSA 4883.4 MSA 348.0 SSA 19.3

S6113303.7 962 625.4 THA 179.37 ELI 4293.3 EL2 498.6 ALF 173.73

LAUNCH DATE NOV 24 1964 FLIGHT TIME 418.00 ARRIVAL DATE JAN 16 1966

HELIOCENTRIC C(_IIC DISTANCE 913.933 EARTH TO MARS

RL 147.88 LAL -.00 LOL 61.73 VL 33.193 GAL -7.0§ AZL 68.22 HCA 273.$3 SMA 190.83 ECC .23380 INC 1.7830 vt 30.170

RP 208.97 LAP -1.78 LOP 383.08 VP 24.267 GAP -14.03 AZP 89.90 TkL 324.28 TAp 237.61 RCA 142.02 APO 239.63 V2 26.497

RC 588.409 GL 12.42 _ -1.43 ZAL 141.86 ZAP 26.74 ITS 175.91 ZN[ 43.07 ETE 178.31 ZAC 86.69 ETC 236.20 CLP 26.71

PLAN(TOCENTRIC CoIqlC

C3 22.780 _lL 4.768 OLA

LNCH ALq4TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 20 45 56 2299.56 -21.34 46.94 71.86 106.84 21 24 15

90.00 9 13 34 4884.82 18.96 206.93 70.97 68.39 10 34 29

100.00 22 8 5 2034.53 -22.62 27.03 71.45 110.08 22 42 0

100.00 10 34 26 4375.06 20.03 189.37 70.51 67.36 11 30 41

110.00 23 16 I2 1813.08 -25.34 9.09 70.17 113.33 23 48 27

110.00 11 40 48 4367.30 22.92 172.21 99.12 63.91 12 33 $5

DIFFERENTIAL C_RREETIONS MID-COURSE EXI[CUTIOIq ACCURACY

70(-2.1637 TRA 9.7423 TC-10.4306 BAU 3.1706 SGT13589.3 SGR 650.8 SG3 325.2

ROE .4905 RflA .0886 RC3 .2868 FAU .04884 RRT -.2788 RRF -.3369 RTF .9670

FD(-1.0250 FRA 2.5982 FC3-1.7839 9SP 33042 96813602.6 R23 .0897 R13 -.9670

BIDE 2.2401 RRA 9.7427 6C310.4340 FSP 1206 S6113§90.3 SG2 623.0 THA 179.33

1.76 RAL 208.04 RAD 6367.9 VEL 12.003 PTH 2.14 VHP 6.382 DpA -.76 RAP 181.39 ECC 1.3741

PO CST TIN INJ 2 LAT INJ 2 LONG

1699.6 -18.77 39.36

4234.8 13.91 201.61

1434.6 -19.69 19.47

3975.1 16.61 182.08

1213.1 -22.14 1.59

3767.3 19.22 163.02

ORBIT DETERMINATION ACCURACY

ST 43g7.3 9R §9Q.4 S$ 860.7

CRT -.3340 CRS .7618 CST -.9610

LSA 4490.8 MRA 342.1 SSA 18.9

EL1 4409.8 EL2 4g0.2 ALF 173.6g
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 24 1964

HELIOCENTRIC C(_IIC

RL 147.68 LAL -.00

RP Z06.67 LAP -1.77

RC 334.204 GL 12.07

PLANETOCENTRIC CONIC

C3 23.789 VHL 4.877

LNCH AZMTM LNCM TIME

90.00 20 55 6

90.00 9 12 12

100.00 22 16 55

1OO.O0 10 33 4

110.00 23 26 15

110.00 11 40 13

FLIGHT TIME 420.00

DISTANCE 920.087

LOL 61.75 VL 33.202 GAL -7.31 AZL 88.23 HCA 274.59 SMA

LOP 336.35 VP 24.276 GAp -14.22 AZP 89.86 TAL 323.21 TAp

GP -1.41 ZAL 143.05 ZAp 26.33 ETS 175.89 ZAE 42.35 ETE

ARRIVAL DATE JAN 18 1966

EARTH TO MARS

190.97 ECC .25831 [NC 1_7742 vl 30.170

237.80 RCA 141.64 Apo 240.29 V2 26.497

178.31 ZAC 86.90 ETC 258.15 CLP 26.30

DLA 1.02 RAL 208.97 RAD 6568.0 VEL 12.049 pTH 2.15 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH [NJ T|ME

2287.96 -21.28 46.18 73.36 109.14 21 33 14

4868.64 19.81 211.07 72.83 69.34 10 33 21

2024.05 -22.38 28.35 72.93 110.35 22 50 39

4607.79 20.90 191.44 72.37 68.13 11 49 52

1807..02 -25.32 8.57 71.63 113.77 23 56 22

4397.58 23.81 174.11 71.00 64.72 12 53 31

DIFFERENTIAL CCRRECTIONS MID-CoURSE ExECuTION ACCURACY

70E-2.3365 TRA10.1109 TC-10.0940 BAU 3.2113 58T15671.8 SGR 553.4 $83 301.7

ROE .5055 RRA .0808 RC3 .2620 FAU .04227 RRT -.2948 RRF -.3555 RTF .9636

FOE-1.0110 FRA 2.4866 FC3-1.5382 8SP 55188 5681568§.4 R23 .0743 R13 -.9636

BOG 2,3905 BRA10.1112 8C310.0974 FSP 1120 S8115673.0 SGZ 624.3 THA 179.29

LAUNCH DATE NOV 24 1964 FLIGHT TIME 422.00

HELIOCENTRIC C.CNIC DI STANCE 924.222

RL 147.68 LAL -.00 LOL 61.75 VL 33.210 GAL -7.57 AZL 88.23 HCA 275.86 SMA

RP 206.68 LAp -1.76 LOP 337.62 VP 24.285 GAp -14.40 AZp 89.82 TAL 322.12 TAp

RC 334.998 GL 11.72 GP -1.39 ZAL 144.22 ZAp 25.93 ETS 175.86 ZAE 41.64 ETE

PLANETOCENTRIC CONIC

C3 24.919 VHL 4.992 DLA .30 RAL 209.90 RAD 6568.0 VEL 12.095 pTH 2.16 VHp

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT TNJ LONG TNJ RT ASC INJ AZNTH INJ TIN(

90.00 21 4 7 2277.05 -21.03 45.48 74.87 109.41 21 42 4

90.00 9 10 34 4902.33 20.61 213.22 74.71 70.14 10 32 16

100.00 22 25 36 2014.21 -22.14 25.71 74.44 110.61 22 59 10

100.00 10 31 46 4640.40 21.71 193.52 74.27 68.93 11 49 6

110.00 23 34 10 1799.59 -25.12 8.09 73.10 113.99 24 4 10

110.00 11 39 41 4427.79 24.68 176.03 72.91 65.56 12 53 29

DIFFERENTIAL CORRECTIONs MID-CoURSE EXECUTION ACCURACY

70E-2.4883 TRA10.4912 TC3-9.7618 8AU 3.2532 5GT157§2.7 $GR 655.8 SG3 279.0

ROE .5209 RRA .0724 RC3 .2568 FAU .03780 RRT -.3104 RRF -.3740 RTF .9595

FOE -.9937 FRA 2.3714 FC3-1.3134 BSP 55346 5G815766.3 R23 .0796 R13 -.9596

BOG 2.5424 0RA10.4914 8C3 9.7652 FSP 1038 S6115754.0 SGZ 623.4 THA 179.26

6.695 DpA -1.10 RAp 162.38 ECC 1.$915

PO CST TIM INJ 2 LAT INJ 2 LONG

1688.0 -18.47 38.63

4268.6 16.82 203.67

1424.0 -19.40 18.82

4007.8 17.75 184.06

1207.0 -21.89 1.10

3797.6 20,21 166.82

ORBIT DETERMINATION ACCURACY

ST 4507.9 SR 594.5 SS 854.2

CRT -.5711CRS .7732 CST -.9609

LSA 4593.3 MSA 536.3 SSA 18.5

EL1 4520.8 EL2 486.6 ALF 175.64

ARRIVAL DATE JAN 20 1966

EARTH TO MARS

191.10 ECC .26092 INC 1.7653 V1 30.170

237.98 RCA 141.24 APO 240.96 V2 26.495

178.30 ZAC 87.11ETC 256.11 CLP 25.90

6.811 DpA -1.44 RAp 183.18 ECC 1.4101

PO CST TIN INJ 2 LAT INJ 2 LONG

1677.0 -18.20 37.95

4302.3 17.71 205.74

1414.2 -19.14 18.21

4040.4 18.63 186.06

1199.6 -21.66 .65

3827.5 21.17 168.64

ORBIT DETERMINATION ACCURACY

ST 4614.6 SR 598.4 55 825.7

CRT -.5866 CRS .7881CST -.9604

LSA 4696.0 MSA 530.8 SSA 18.2

EL1 4628.0 EL2 483.2 ALF 175.60

LAUNCH DATE NOV 24 1964 FLIGHT TIME 424.00

HELIC, CENTRIC CONIC DI STANCE 928.338

RL 14T.88 LAL -.00 LC_ 81.75 VL 33.217 GAL -7.84 AZL 88.24 HCA 277.13 SMA

RP 208.70 LAp -1.74 LOP 338.89 VP 24.292 GAp -14.§8 AZP 89.78 TAL 321.01 TAp

RC 335.784 GL 11.38 GP -1.36 ZAL 145.38 ZAP 25.54 ETS 175.83 ZAE 40.94 ETE

PLANETOCENTR|C CONIC

C3 26.123 VHL 5.111DLA -.40 RAL 210.81RAD 6388.1 VEL 12,145 pTH 2.18 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 21 13 0 2268.82 -Z0.80

90.00 9 8 59 4935.87 21.37

100.00 22 34 10 2005.04 -21.92

100.00 10 30 31 4672.88 22.49

110.00 23 41 58 1792.77 -24.93

110.00 11 39 12 4457.92 25.51

DIFFERENTIAL CORRECTIONS

1DE-2.8430 TRAlO.8809 TC3-9.4350 8AU 3.2963

ROE .5967 RRA .0635 RC3 .2514 FAU .03345

FOE -.9796 FRA 2.2524 FC3-1.1086 BSP 55448

BOG 2.8970 BRA10.8811 8C3 9.4384 FSp 957

LAUNCH DATE NOV 24 1964

HELIOCENTRIC CCNIC

RL 147.68 LAL -.00

RP 208.73 LAp -1.73

RC 356.567 GL 11.04

PLAI4(TOCENTRIC CONIC

C3 27.407 VHL 5.235

LNCH AZ14TH LNCH 71146

90.00 21 21 46

90.00 9 7 28

100.00 22 42 36

100.00 10 29 19

110.00 23 49 40

110.00 11 36 44

DIFFEfl(NTIAL C(]_flECTIONS

T0(-2.7996 lrRAtl.2810 TC3-9.1156 BAU 3.3412

ROE .5930 RRA .0541 RC3 .2458 FAU .02919

FOE -.9503 FRA 2.1L_)8 FC3 -.9222 BSP 55523

BOG 2.8537 BRAll.2812 BC3 9.1189 FSP 878

ARRIVAL DATE JAN 22 1966

EARTH TO MARS

191.23 ECC .26365 INC 1.7563 vl 30.170

238.14 RCA 140.82 APO 241.65 V2 26.493

178.30 ZAC 87.32 ETC 256.07 CLP 25.51

6.929 DPA -1.79 RAp 183.99 ECC 1.4299

INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT iNJ 2 LONG

44.82 76.40 109.66 21 50 47 1666.8 -17.93 37.32

215.39 76.62 70.96 10 31 15 4335.9 18.57 207.83

25.12 75.95 110.85 23 7 35 1405.0 -18.69 17.64

195.62 76.19 69.77 11 48 24 4072.9 19.53 188.07

7.65 74.59 114.18 24 11 51 1192.8 -21.45 .23

177.97 74.86 66.44 12 53 30 3857.9 22.10 170.47

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15829.9 SGR 658.1SG3 257.0 ST 4717.4 SR 602.1SS 795.6

RRT -.3258 RRF -.3924 RTF .9547 CRT -.6009 CRS .8008 CST -.9595

5G815843.6 R23 .0856 R13 -.9548 LSA 4793.0 NSA 525.6 SSA 17.9

SGl15831.4 SG2 622.1THA 179.22 ELi 4731.4 EL2 479.8 ALF 175.57

FLIGHT TIME 426.00

DISTANCE 932.434

LOL 61.75 VL 33.224 GAL -8.12 AZL 88.25 HCA 278.40 SMA

LOP 340.16 VP 24.299 GAp -14.77 AZP 89.74 TAL 319.89 TAp

GP -1.34 ZAL 146.52 ZAP 25.17 ETS 175.81ZAE 40.25 ETE

OLA -1.10 PAL 211.72 RAD 6568.1 VI[L 12.198 PTH 2.19 VHp 7.050 OpA -2.15 RAp 184.81ECC 1.4510

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2257.25 -20.58 44.20 77.93 109.89 21 59 23 1657.2 -17.68 36.72

4969.25 22.09 217.57 78.56 71.82 10 30 17 4369.3 19.40 209.93

1996.50 -21.71 24.57 77.48 111.06 23 15 52 1396.5 -18.86 17.11

4705.25 23.24 197.73 78.14 70.65 11 47 45 4105.2 20.38 190.10

1786.54 -24.75 7.25 76.10 114.36 24 19 27 1186.5 -21.25 359.85

4487.96 26.31 179.94 76.83 67.35 lZ 53 32 3888.0 23.01 172.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_eT15905.1 _ 860.3 _3 235.8 ST 4816.0 SR 605.5 SS 763.6

RRT -.3409 RRF -.4106 flTF .9489 CRT -.6141CRS .8131CST -:9583

Sr,_15918.8 R23 .0922 R13 -.9489 LSA 4886.0 MSA 520.4 SSA 17.5

$6115906.7 862 620.7 THA 179.19 ELI 4830.5 EL2 476.4 ALF 175.54

ARRIVAL DATE JAN 24 1966

EARTH TO MARS

191.37 ECC .26649 INC 1.7473 vl 30.170

238.30 RCA 140.37 APO 242.37 V2 26.490

178.29 ZAC 87.54 ETC 256.03 CLp 25.14

1395



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1. 1964)

LAUNCH DATE NOV 24 193A FLIGHT TIM( 428.00

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 206.77 LAP -|.7|

RC 337.346 GL 10.7I

PLANETOCENTRIC CONIC

¢S 28.773 VHL 5.364

LNCH AZMTH LNCH T|ME

90.00 21 30 23

90.00 9 6 O

100.00 22 SO $4

100.00 10 28 11

110.00 0 1 11

110.00 11 38 19

DIFFERENTIAL CORRECTIONS

T04-2.9576 TRAII.6925 TC3-8.8029 8AU 3.3879

ROE .3696 RRA .0441RC3 .240I FAU .O2SO3

FOE -.9244 FRA 2.0029 FC3 -.7530 8SP S§GD1

8OE 3.01198RAll.6926 8C3 8.8062 FSP 002

ARRIVAL DATE JAN 26 1944

DISTANCE 936.508 EARTH TO MARS

L(_. 61.75 Vb 33.232 GAL -8.40 AZL 88.26 HCA 279.67 SMA 191.51 ECC .28948 INC 1.7392 vl $0.170

LOP 341.43 VP 24.304 GAP -14.98 AZP 89.71 TAL 318.76 TAp 238.43 RCA 139.90 APO 243.11 V2 28.485

GP -1.33 ZAL 147.65 ZAP 24.80 (TS 175.78 Z/dE 39.58 ETE 178.28 ZAC 87.79 ETC 258.00 CLP 24.77

LAtJ44CH DATE NOV 24 1964

DLA -1.78 RAL 212.82 RAO 6368.2 VEL 12.254 PTH 2.20 VHP 7.173 DPA -2.51 RAP 185.64 ECC 1.4736

L-I TIME INJ LAT INJ L(_IG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2246.32 -20.37 43.63 79.49 110.10 22 ? 51 1648.3 -17.43 $8.17

5002.48 22.78 219.76 80.52 72.71 10 29 23 4402.5 20.20 212.04

1988.80 -21.52 24.07 79.02 111.26 23 24 2 1389.8 -19.44 16.63

4737.44 23.95 199.86 80.11 71.55 11 47 8 4137.4 21.20 192.14

1760.91 -24.60 6.89 77.61 114.$2 O 30 52 1160.9 -21.08 339.51

4517.90 27.08 181.92 78.84 68.30 12 53 37 3917.9 23.89 174.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715977.9 Sr, R 662.4 SG3 215.3 ST 4910.2 SIR 608.6 8S 730.1

RRT -.3558 RRF -.4289 RTF .9417 CRT -.6281 CRS .8254 CST -.9565

S681599|.6 R23 .0999 R13 -.9418 LSA 4974.7 MSA 515.8 $SA 17.2

96113979.6 SGZ 619.0 THA 179.15 ELI 4925.1 EL2 473.1 ALF 175.52

HELIOCENTRIC C.C_IIC

RL 147.88 LAL -.00

RP 206.81 LAP -1.70

RC 338.120 GL 10.39

PLAN£TOCENTRIC CONIC

C3 30.234 VHL 5.499

LNCH AZNTH LNCH T|M(

90.00 21 38 53

90.00 9 4 36

100.00 22 39 5

100.00 10 27 S

110.00 O 8 39

110.00 11 37 56

DIFFERENTIAL CORRECTIONS

TOE-3.1191 TRA12.1144 TC3-8.4992 8AU 3.4367

flOE .5868 flRA .0337 RC3 .2342 FAU .02096

FOE -.8938 FRA 1.8724 FC3 -.6001 8SP 35616

8DE 3.1738 8RA12.1144 BC3 8.5025 FSP 727

FLIGHT TIME 430.00 ARRIVAL DATE JAN 28 1966

DISTANCE 940.559 EARTH TO MARS

LC4. 61.73 VL 33.239 GAL -8.70 AZl. 88.27 HCA 280.94 SNA 191.84 ECC .27253 INC 1.7291 vl SO_170

LOP 342.69 VP 24.309 GAP -15.17 AZP 89.67 TAt. 317.61 TAp 238.55 RCA 139.41 APO 243.87 V2 28.480

GP -1.31 ZAL 148.76 ZAP 24.45 ETS 175.76 zAE 38.91 ETE 178.27 ZAC 87.97 ETC 255.96 CLP 24.42

OLA -2.44 RAL 213.51 RAD 6568.2 VEL 12.313 PTH 2.22 VHp 7.300 DpA -2.87 RAP 186.48 ECC 1.4976

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2240.02 -20.16 43.10 81,05 110.30 22 16 13 1640.0 -17.25 35.66

5035.55 23.43 221.97 82.51 73.63 10 28 31 4435.6 20.97 214.16

1981.29 -21.34 23.60 80.$8 111.44 23 32 6 1381.3 -18.24 16.18

4768.51 24.62 ZOZ.O0 82.11 72.49 11 46 34 4169.5 21.99 194.19

1775.84 -24.45 6.57 79.14 114.67 0 38 IS 1173.8 -20.92 359.20

4547.73 27.82 183.93 90.88 69.28 12 53 44 3947.7 24.74 176.11

MID-COURSE ExECuT|(_I ACCURACY ORBIT DETERMINATION ACCURACY

86T18048.8 SGR 664.4 SG3 195.5 ST 5000.9 SR 611.5 SS 893.2

RRT -.3705 RRF -.4470 RTF .9328 CRT -.6374 CRS .8377 CST -.9542

SGB16062.5 R23 .1087 RI3 -.9329 LSA 5060.2 NSA 510.8 SSA 18.9

SG116050.7 SG2 617.0 THA 179.12 EL1 5016.2 EL2 469.8 ALF 175.50

LAUt4CH OATS NOV 24 1964 FLIGHT TIME 432.00 ARRIVAL DATE JAN 30 1966

HELIOCENTRIC CONIC 01STANCE 944.584 EARTH TO MARS

RL 147.68 LAL -.00 LOL 61.75 VL 33.247 GAL -9.00 AZL 88.28 HCA 282.20 SMA 191.78 ECC .27577 INC 1.7199 VI 30.170

RP E08.87 LAp -1.68 LOP 343.96 VP 24,312 GAP -13.37 kiP 89.64 TAL 316.45 TAp 238.66 RCA 138.89 kPO 244.67 V2 26.474

RC 338.890 GL 10.07 GP -1.29 ZAL 149.85 ZAP 24.11 ETS 175.73 ZAE 38.26 ETE 178.26 ZAC 88.19 (TC 255.93 CLP 24.08

PLANETOCENTRlC CONIC

C3 31.789 VHL 5.938 OLA -3.10 RAL 214.39 RAO 6568.3 VEL 12.376 PTH 2.23 VHP 7.429 DpA -3.24 RAp 187.33 ECC 1.5232

LMEH AZ14TH LNCH TIN( L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 21 47 15 2232.31 -19.99 42.6| 82.63 110.48 22 24 27 1632.3 -17.03 35.19

80.D0 9 3 I5 5068.45 24.05 224.I8 84.52 74.58 10 27 43 4460.5 21.70 216.30

100.00 23 7 9 1974.56 -21.17 23.17 82.14 111.61 23 40 4 1374.6 -18.05 15.77

100.00 tO 28 2 4801.42 25.26 204.16 84.14 73.46 11 46 3 4201.4 22.75 196.26

110.00 0 16 1 1771.32 -24.32 6.28 80.68 114.79 0 45 32 1171.3 -20.77 $38.93

110.00 11 37 35 4577.44 28.52 185.96 82.95 70.30 12 53 53 3977.4 23.37 178.03

DIFFERENTIAL C,CRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0(-S.281R TRA12.5481 TC3-8,204| 8AU 3.4871 $GT16118.5 _ 888.2 $63 176.4 ST 3088.5 SR 614.2 SS 656.7

ROE .8045 MRA .0227 RC3 .2282 FAU .01896 RRT -.3849 RRF -.4948 RTF .9213 CRT -.6476 CRS .8300 CST -.9513

FOE -.8842 FRA 1.7379 FC3 -.4818 BSP 55605 S6816130.2 R23 .1188 R13 -.9216 LSA 5140.7 MSA 306.1 SSA 16.6

BIDE S.$364 8RA12.5481 BC3 8.2053 FSP 855 S6116118.5 SG2 614.8 THA 179.09 EL1 5102.2 EL2 AGG.5 ALF 175.49

LAUNCH DATE NOV 24 1964 FLIGHT TIME 434.00 ARRIVAL DATE FEB 1 1966

HELIOCENTRIC C_IC DISTANCE 948,577 EARTH TO MARS

RL 147.88 LAL -.OO LOL 81.73 VI. 53,254 GAL -9.31AZL 88.29 HCA 283.47 SMA 191.92 ECC .27913 INC 1.7108 vl 30.170

RP 208.95 LAP -1.68 LOP 34S.23 VP 24.314 GAP -15.59 AZ1 b 60.60 TAL 315.28 TAP 238._5 RCA 138.35 APO 245.49 V2 26.466

tiC 339.837 GI. 9.75 GP -1.27 ZAL 150.93 ZAP 23.78 ETS ITS.TO ZN[ 37.62 ETE 176.24 ZAC 88.42 ETC 255.91 CLP 23.75

PLAHETOCENTRIC CONIC

CS 33.448 VHL $.?83 DLA -3,74 RAL 21$,28 RAO 8588.3 VI[L 12.443 pTH 2.23 VHp T,581DPA -3.82 RAP 188.I9 ECC 1.3504

LNCN AZMTH LNCH TINS L-| TIM( |NJ LAT INJ LONG [NJ RT ANC |NJ AZi(TH INJ TIM( PO CST T|N INJ 2 LAT [NJ 2 LONG

90.00 21 53 31 2225.18 -19.82 42.1S 84.21 110.64 22 32 3G 1625.2 -16.94 $4.73

9O.OO 9 I 58 5101.19 24.82 228.41 88.56 T5.SS 10 46 ST 4501.2 22.39 216.44

100.00 23 15 9 11Hi8.42 -21.02 22.78 83.78 111.75 23 47 SS 1388.4 -17.88 13.39

100.00 10 23 2 4835.18 25.88 20ti,33 BS.BO 74.45 11 4§ 35 4233.2 23.47 198.34

110.00 0 28 18 1?8T.35 -24,21 8.05 88.23 114.90 0 SE 44 1167.3 -20.85 356.89

110.00 11 37 l? 4807.04 n,18 188.01 85.04 ?1.33 12 $4 4 4007.0 26.35 179.97

DIFFERENTIAL CCIIRECTION8 MID-COURSE EXI[CUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

10(-3.3847 TRA13,0448 TC3-T.88_8 BAU 3.5128 SGT|8|?B.2 _ _18,8 863 157.9 9T 5145.9 SR 615.7 SS 614.9

ItDE .8214 lIRA .0104RC3 .BB|3 FAt/ .01243 RNT -,3932 RIB r -.4?40 R'lrl r .9038 CRT -.6304 CRS .8585 CST -.9472

FOil -.8180 FRA !.6088 FC3 -.3218 09P $8775 SG838|88.0 BB3 .|BS8 R13 -.8038 L8A 5194.6 NSA 503.9 SSA 16.S

804 8.4511 BRA19.0448 8C3 ?.8580 FSiP 808 S61|8174.4 SGB 812.S THA 179.Q7 EL1 5161.6 EL2 466.3 ALF 175.31
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT[ NOV Z5 1964

NELIOCENTRIC CONIC

RL 14T.85 LAL -.DO

RP 245.44 LAP 1.24

RC 121.5OO GL 8.55

PLANEY_d_ENTRIC CONIC

C3 35.R75 VHL 8.3Z3

LNCN AZNTH LNCH TIME

90.00 15 7 44

90.00 8 17 4

100.00 19 33 8

100.00 S 34 19

110.00 20 50 42

FLIGHT TINt 146.00 ARRIVAL DATE APt 20 lgiS

DISTANCE 401.653

LOt. 62.76 VL 35.946 GAL -4.84 AlL 85.50 HCA

LOP 187.14 VP 23.997 GAP 28.12 AZ1P 10.95 TAL

GP .94 ZAL 115.44 ZAP 179.15 ET5 I|4.35 ZAE

EARTH TO MARS

124.57 SNA 262.49 ECC .44403 INC 1.5042 vl 30.175

544.20 TAp 108.57 RCA 145.94 APO 379.04 VZ 22.343

155.31 ET( 358.95 ZAC 89.37 ETC 256.13 CLP 176.27

DLA 8.43 RAL 182.07 RAD 6568.5 V(L lZ.702 PTH 2.31VHp 11.779 DpA .73 RAp 184.08ECC 1.6579

L-I TINt INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINt PO CST TIM INJ ELAT INJ Z LONG

2450.71 -27.22 71.02 50.75 98.t4 18 51 55 2050.7 -25.81 $2,63

4765.74 17.21 204.64 53.15 47.16 9 38 50 4165.7 13.97 197.46

2375.17 -28.55 50.52 58.50 99.|S 20 12 43 1775.2 -27.02 42.06

4516.51 18.45 165.74 52.55 69.08 10 49 38 3916.5 15.O9 178.59

2132.44 -52.24 31.29 S7.TO 102.02 21 26 14 1532.4 -30.25 42.64

110.00 10 35 IS 4532.01 21.84 170.05 50.85 63.05 11 45 27

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8327 TRA-2.OQD? TC3 .5954 OAU .3195 SGT 2174.8 _ 555.1 $43 159.5

RDE -.5705 RItA -.2445 RC3 -°0452 FAU .05489 RRT -.O060RRF -.0117 RTF -.8212

FOE -.2921FRA 1.1281 FC3-1.1588 BgP 7007 SG8 2247.5 R23 .OI?O R13 .8211

DOE 1.0095 liRA 2.0530 BC$ .5979 FOP 422 $4;1 21T4.R K2 5GG.I THA 179.90

LAUNCN DATE NOV 25 1964 FLIGHT TIM( 148.00

HELIOCENTRIC CONIC DISTANCE 405,001

RL 14T.SS LAL -.O0 LOL 52.76 VL 55.807 GAL -4.65 AlL 88.51 HCA 125.27 SNA 257.43 ECC .43269

RP 245,13 LAP 1.22 L_l SIS.04 VP 25.806 GAP 25.S0 AZP 90,86 TAL 544.56 TAp 109.85 RCA 146.04

RC 143.252 64. S,TO GP .99 ZAL 114.84 lAP 175.68 ETS 165.52 zAE'154.91ETE 359.20 ZAC 89.49

PLAN(TOCEN'IrRIC CONIC

C3 37.830 VHt. 4.151DLA 8.81RAL 181.57 RAO 6SfdD.5 VI[L 12.617 PTH 2.29 VHP 11.503 DPA .58

LNCH AZI4TH LNCH Title L-I TINt INJ LAT |NJ L_NG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM

90.00 10 t 44 2449.01 -27.20 70.90 57.55 95.20 18 45 53 2049.0

50.00 S 15 5 4759.55 |9.Sl 205.04 51.67 96.67 9 57 5 4159.6

100.00 19 18 21 2572.82 -18.55 50.55 57.12 99.24 20 7 55 1772.8

100.00 9 55 8 4490.98 17.77 184.18 51.09 65.56 10 49 59 3891.0

110.O0 EO 45 tS 2ItS.IT -32.19 5t.01 56.35 t02.18 21 E1 52 1528.7

110.00 10 55 346 4307.90 2t,09 168.57 49.57 62,46 11 45 24 3707.9

DIFFERENTIAL C_RflECTICNS MID-COURSE EXECUTION ACCURACY

TOE .9110 TRA-2,0449 TCS .5521 BAU .5306 SOT 2220.4 SGR 561.4 SO5 167.6

RDE -.5504 RRA -.2557 RC3 -.0442 FAU .D5648 flRT -.0021 RRF -.0152 RTF -.8260

FOE -.2904 FRA 1.1454 FCS-I.n15 BSP 7265 _ 2190.5 R25 .OlsO RI5 .8260

DOE .9501 BRA E.0594 OC5 .9559 FSP 445 SGI 2ttO.4 SO2 561.4 THA 179.97

5732.0 18.05 162.95

ORBIT DETERMINATION ACCuRACy

ST 945.1SR 521.5 SS 417.4

CRT -.7145 CRS -.5430 CST .9727

LSA 1098.3 MSA 365.7 SSA 29.7

ELI 1025.7 EL2 338.2 ALF 155.71

ARRIVAL DATE ApR 22 1965

EARTH TO MARS

INC 1.4941 Vl 30.175

APO 368.82 V2 22.364

ETC 256.11 CLP 175.80

RAp 184,46 ECC 1.6226

INJ 2 LAT INJ 2 LONG

-25.78 64.51

13.22 195.91

-26.98 41.90

14.32 17?.08

-30.18 22.38

17.24 161.58

ORBIT DETERMINATION ACCURACY

ST 951.7 SR 517.0 SS 421.7

CRT -.7089 CRS -.5344 CST .9721

LSA 1103.1 MSA 364.9 SSA 30.3

EL1 1029.3 EL2 337.2 ALF 156.25

LAUNCH DATE NQV 15 1984

HELIOCENTRIC CONIC

RL 147.55 LAL -.DO

RP E4S.01 LAP t.20

tC 115.215 GL S.i5

PLANETOCENTRIC CONIC

C3 S5.el7 VNL 5.984

LNCH AZMTH LNCM TIM(

90.00 17 57 35

90.00 S 19 4

100.00 19 23 24

lO0.OO 9 35 54

110.OO 20 41 55

FLIGHT TIN( 150.00 ARRIVAL DATE APR 24 1965

DISTANCE 404.545 EARTH TO MARS

LOL 82.74 VL 35,475 GAL -4.48 AZL 88.52 HCA 126.17 SMA 252.78 ECC .42188 INC 1.4838 Vl 30.175

LOP 188.94 VP RS.GR9 GAP 24,85 AZP 90.88 TAL 344.9_ TAp 111.10 RCA 146.15 APO 359.44 V2 22.585

GP 1.02 ZAL 114.20 lAP 175.RO ETS 166.46 ZAE 154.56 ETE 559.43 ZAC 89.62 ETC 256.09 CLP 175.$1

DLA 9.20 RAL 181.05 RAO SS48.4 VEL 12.558 PTH 2.27 VHP 11.255 DPA .44 RAP 184.85 ECC 1.5896

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZ14TH INJ TIN[ PO CST TIM INJ 2 LAT INJ E LONG

2447.84 -27.19 70.81 55.99 98.24 18 41 45 2047.8 -25.77 42.43

4715.25 15.80 201.44 50.21 64.19 9 57 39 4113.3 12.45 194.36

23?0.97 -28.55 50.21 55,74 99.31 20 2 57 1771.0 -28.95 41.77

4445.35 17.04 182.92 49.65 65.06 10 50 22 3865.3 13.53 175.58

2125.36 -32.14 50.77 54.95 102.32 21 17 20 1525.4 -30.11 22.14
110.00 10 35 56 4185.73 20.$2

DIFFERENTIAL C._RRECTIONS

TOE .7905 TRA-2,0190 TC5 .7151 BALI .5423

ROE -.5SOS RRA -.22?5

FOE -.29?4 FRA 1.1590

DOE .9512 6RA t. OS1O

LAUNCH DATE NOV 25 1944

HELIOCENTRIC C_NIC

RL 147.65 LAL -.00

RP 444.50 LAP 1.18

RC liT.ERR _L 9.00

PLANETOCENTltlC CONIC

C8 35.958 VHL 5.527

LNCN AZNTH LNCH TIM(

90.00 17 52 IS

90.00 8 20 9

100.00 19 19 19

100.00 9 54 45

110.00 EO ST 17

110.00 10 54 14

147.11 47.90 61.91 11 45 20

MID-COURSE EXECUTION ACCURACY

SGT 2165.9 SGR SSS.S S¢,5 176.3

RC5 -.O4Sl FAU .05811 RflT .O01ORRF -.Ols3 RTF -.8312

FC5-1.4041 BSP 7475 SOS! 2335.3 R25 -.0144 RI5 -.9312

BCS .7144 FSP 471 SG1 2265.9 SO2 556.5 THA .02

FLIGHT TIN( 152.00

DISTANCE 408.244

LOL 52.75 VI. 35,548 GAL -4.27 AZI. 88.55 HCA 127.07 SNA 248.55 ECC .41151

LOP 189.85 MP 25.457 GAP 24.2t) AZP 50,89 TAL $45,52 TAp 112.59 RCA 146.25

(IP 1.0S ZAL 115.S4 ZAp 174.72 ET8 167.21 ZAE 1S4.27 ETE 559.67 ZAC 89.74

OLA 9.$9 RAt. 180.51 tAD 6588.3 VEL 12.405 PTH 2.25 VHp 10.975 DPA .29

L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIM( PO CST TIM

2t47.19 -27.19 70.77 54.59 98.26 18 58 25 2047.2

4585.84 15.06 199,84 48.76 65.74 9 38 13 4086.8

235t.83 -28.52 SO.12 54.38 99,58 19 57 49 1789.6

4459.53 18.29 181.08 41.17 94.59 10 SO 43 3839.6

2tit. S0 -52.10 50.55 SS,S8 102.44 If 11 40 1522.S

4259.55 19._4 165.67 45,43 81.58 It 45 14 5659.5

DIFFERENTIAL C_RRECTIONS

TOE .7700 TOA-I.SIlS TCS .7794 BAU .5545

I1_ -.SllS lIRA -.2165 RCS -.0458 FAU .05980

FOE -.2650 FRA 1.1748 FCS-I,St4S Blip 7495

BIDE .9245 IRA t.0034 BC5 .TOO9 FSP 498

5685.7 16.41 160.18

ORBIT DETERMINATION ACCURACY

_T 956.3 SR 512.3 SS 425.5

CRT -.7040 CRS -.5237 CST .9708

LSA 1107.8 MSA SS4.O SSA 50.8

ELI 1052.9 [LE 537.6 ALF 156.75

ARRIVAL DATE APR 24 1965

EARTH TO MARS

INC 1.4732 vl 30.175

APO 350.77 V2 22.407

ETC 256.07 CLP 174.83

NID-COURS[ EXECUTION ACCURACY

SGT 2511.1 _ 551.4 SG3 185.4

RRT .0041RRF *.0182 RTF -.8388

Sr_ 2578,0 R25 -,0145 RI5 -.8588

SG1 2511.1SG2 S51.4 THA .09

NAP 195.24 [CC 1.5589

INJ 2 LAT INJ t LONG

-25.74 62.$9

11.45 194.82

-24.95 41.67

12.?4 174.09

-30.06 41.54

15.57 lSS.80

ORBIT OET[RMINATION ACCURACY

ST 965,7 M 507.S SS 4R7.9

CRT -.6990 CRS -.5109 CST .5688

LSA 1110,7 MSA 367.1 SSA 31.3

EL1 1058.5 EL2 357.7 ALF 157.24

135y



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCX DAlE NOV 25 1964 FLIGHT TIME 154.00 ARRIVAL DATE ApR 28 1965

HELIOCENTRIC CONIC DISTANCE 408.142 EARTH TO MARS

RL 147.63 LAL -.00 LOL 62.76 VL 35.426 GAL -4.08 AZL 88.54 HCA 127.98 SHA ;=44.56 ECC .40163 INC 1.4624 vl 30.175

RP 244.37 LAP 1.15 LOP 190.75 Vp 23.294 GAP 23.68 AZP 90.9 °TAL 345.70 TAp 113.68 RCA 146.34 APO 342.79 v2 22.429

RC 129.306 GL 9.14 GP 1.09 ZAL 112.86 ZAp 174.23 ET3 167.84 ZAE 154.02 ETE 359.90 ZAC 89.87 ETC 256.05 CLP 174.33

PLANE TOCENTR I C CO4N I C

CS 32.213 VHL 5.5?6 DLA 10.00 RAL 179.94 RAO 6568.3 VEL 12.393 pTH 2.24 VHp 10.718 OpA .13 RAp 185.63 ECC 1.5301

LNCH AZMTH LNCN TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

90.00 17 46 46 2647.07 -27.18 70.76 53.21 98.26 18 30 53

90.00 8 21 5 4660.36 14.32 198.26 47.31 65.31 9 38 46

100.00 19 13 5 2368.79 -28.51 50.06 52.97 99.39 19 52 31

100.00 9 37 29 4413.88 15.53 179.54 46.72 64.14 10 51 3

110.00 20 32 31 2120.10 -32.06 30.38 52.18 102.54 21 7 51

110.00 10 34 30 4235.33 18.75 164.24 44.97 60.68 11 45 6

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .7497 TRA-1.9632 TC3 .8502 8AU .3667 SGT 2356.7 SGR 546.0 SG3 195.0

ROE -.4934 RRA -.2120 RC3 -.0464 FAU .06155 RRT .0074 RRF -.0216 RTF -.8423

FDE -.2777 FRA 1.1902 FC3-1.6543 BSP 7848 SGB 2419.1 R23 -.0150 R13 -.8423

BDE .8975 BRA 1.9746 BC3 .8515 FSP 528 SGI 2356.7 SG2 546.0 THA .10

LAUNCH DATE NOV 25 1964

HEL|_ENTRIC CONIC

RL 147.65 LAL -.00 LOL 62.76 VL

RP 244.34 LAP 1.13 LOP 191.66 VP

GPRC 131.411GL 9.29

PLANETOCENTRIC CONIC

C3 30.584 VHL 5.530 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 17 41 5 2647.48 -27.18

90.00 8 22 4 4633.85 13.56

100.00 19 7 36 2368.46 -28.51

100.00 9 38 14 4388.11 14.76

110.00 ZO 27 35 2118.16 -32.04

110.00 10 34 44 4211.17 17.94

DIFFERENTIAL CORRECTIONS

TOE .7294 TRA-1.9334 TC3 .9257 BAU .3790

ROE -.4757 RRA -.2047 RC3 -.0467 FAU .06339

FDE -.2715 FRA 1.2050 FC3-1.7944 85P 8010

BDE .8708 BRA 1.9442 BC3 .9268 FSP 559

PO CST TIM INJ 2 LAT INJ 2 LONG

2047.1 -25.76 62.38

4060.4 10.87 191.28

1768.8 -26.92 41.62

3813.9 11.93 172.60

1520.1 -30.01 21.77

3635.3 14.72 157.44

ORBIT DETERMINATION ACCURACY

5T 968.6 SR 502.4 63 430.1

CRT -.6940 CRS -.4967 CST .9665

LSA 1113.1HSA 368.2 SSA 31.8

EL1 1037.5 EL2 337.6 ALF 157.72

FLIGHT TIME 156.00 ARRIVAL DATE ApR 30 1965

DISTANCE 410.162 EARTH TO MARS

35.310 GAL -3.90 AZL 88.55 HCA 128.89 SNA 240.92 ECC .39218 |NC 1.4513 vl 30.175

23.139 GAP 23.08 AZP 90.91TAL 346.10 TAp 114.99 RCA 146.43 APO 335.40 V2 22.451

89.99 ETC 256.03 CLP 173.831.13 ZAL 112.16 ZAp 173.73 ETS 168.36 ZAE 153.82 ETE .13 ZAC

10.41RAL 179.36 RAD 6568.2 VEL 12.327 pTH 2.22 VHp 10.470 DpA .OZ RAp 186.02 ECC 1.5033

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.79 51.82 98.25 18 25 13 2047.5 -25.76 62.41

196.68 45.87 64.90 9 39 18 4033.9 10.06 189.75

50.03 51.59 99.40 19 47 5 1768.5 -26.91 41.59

178.02 45.27 63.71 10 51 22 3788.1 11.11 171.13

30.23 50.79 102.62 21 2 54 1518.2 -29.97 21.63

162.83 43.52 60.40 11 44 55 3611.2 13.87 156.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2401.4 8GR 540.4 SG3 205.0 ST 972.3 6R 497.0 SS 431.6

RRT .0106 RRF -.0254 RTF -.8476 CRT -.6890 CR$ -.4811CST .9637

SGB 2461.5 R23 -.0159 R13 -.8477 LSA 1114.1HSA 369.2 SSA 32.3

SGI 2401.4 SG2 540.3 THA .14 EL1 1038.6 EL2 337.3 ALF 158.18

cAUNCH DATE NOV 25 1964 FLIGHT TIME 158.00 ARRIVAL DATE MAY 2 1965

HELIOCENTRIC CO_[C DISTANCE 412.313 EARTH TO MARS

RL 147.65 LAL -.00 LOL 62.76 VL 35.199 GAL -3.73 AZL 88.56 HCA 129.80 9MA 237.53 ECC .38315 INC 1.4399 Vl 30.175

RP 244.11 LAP 1.11 LOP 192.57 vP 22.992 GAP" 22.48 AZP 90.92 TAL 346,51 TAp 116.30 RCA 146.52 Apo 328.55 V2 22.475

RE 133.550 GL 9.42 GP 1.17 ZAL 111.44 ZAp 173.22 ETS 168.80 ZAE 153.67 ETE .36 ZAC 90.12 ETC 256.02 CLP 173.32

PL&NETOCENTRIC CONIC

C3 29.063 VHL 5.391DLA 10.82 RAL 178.75 RAD 6568.2 VEL 12.265 pTH 2.21VHp 10.227 DpA -,11 RAp 186.40 ECC 1.4783

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

90.00 17 35 15 2648.43 -27.19 70.85 50.43 98.22 18 19 24

90.00 8 23 1 4607.35 12.79 195.12 44.44 64.52 9 39 49

100.00 19 2 0 2368.64 -28.51 50.05 50.20 99.40 19 41 29

100.00 9 38 57 4362.38 13.98 176.51 43.84 63.31 10 51 40

110.00 20 22 31 2116.69 -32.01 30.12 49.40 102.68 ZO 57 48

110.00 10 34 56 4187.09 17.13 161.44 42.07 59.95 11 44 43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .7087 1RA-1.9036 TC3 1.0059 6AU .3912 SGT 2446.7 8_ 534.5 SG3 215.5

ROE -.4565 RRA -.1976 RC3 -.0467 FAU .06533 RRT .0144 RRF -.0297 RTF -.8529

FOE -.2645 FRA 1.2196 FC3-1.9459 9SP 8189 SGB 2504.4 R23 -.0168 R13 -.8529

BDE .8441 6RA 1.9138 BC3 1.0069 FSP 593 SG1 2446.7 SG2 534.5 THA .19

LAL_hICN DATE NOV 25 1964 FLIGHT TIME 160.00

HELIOCENTRIC CONIC OI�TANCE 414.583 EARTH TO MARS

RL 147.63 LAL -.00 LOt- 62.76 VL 35.093 GAL -3.55 AZL 88.57 HCA 130.71 ,SMA 234.40 ECC .37453 INC 1.4282 Vt 30.175

RP 243.87 LAp 1,08 LOP 193.48 Vp 22.852 GAP 21.88 AZP 90.93 TAL 346.92 TAp 117.65 RCA 146.61 APO 322.18 V2 22.498

RC 135.719 GL 9.56 GP 1.21 ZAL 110.69 ZAp 172.71 ET$ 169.17 ZAE 153.57 ETE .59 ZAC 90.24 ETC 256.00 CLP 172.81

PLANEYOCENTRIC CONIC

C3 27.644 VHL 5.258 DLA 11.24 RAL 178.11RAO 6568.1VEL 12.207 PTH 2.19 VHp 9.9910pA -.24 RAp 186.78 ECC 1.4549

PO CST TIM INJ 2 LAT INJ 2 LONG

2048.4 -25.78 62.47

4007.3 9.25 188.22

1768.6 -26.91 41.61

3762.4 10.29 169.66

1516.7 -29.94 21.53

3587.1 13.00 154.76

ORBIT DETERMINATION ACCURACY

ST 974.8 SR 491.5 SS 432.6

CRT -.6834 CRS -.4640 CST .9605

LSA 1113.9 HSA 370.3 SSA 32.8

EL1 1038.4 EL2 336.8 ALF 158.63

ARRIVAL DATE HAY 4 1965

LNCH AZI4TH LNCH TIHE L-[ TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 29 16 2649.91 -27.21 70.96 49.04 98.17 18 13 26 2049.9 -25.80 62.58

90.00 8 23 58 4580.88 12.01 193.57 43.01 64.16 9 40 19 3980.9 8.43 186.71

100.00 18 56 16 2369.32 -28.52 §0,09 48.81 99.37 19 35 45 1769.3 -26.93 41.65

100.00 9 39 39 4336.70 13.19 175.01 42.41 62.93 10 51 55 3736.7 9.46 168.21

110.00 20 17 19 2115.67 -32.00 30.05 48.02 102.72 20 52 35 1515.7 -29.92 21.45

110.00 10 35 5 4163.11 16.30 160,07 40.64 59.53 11 44 28 3563.1 12.14 153.44

DIFFERENTIAL CCRRECT|ONS MID-COURgE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .6874 TRA-1.8735 TC3 1.0897 BAU .4031 SGT 24gl.4 ir._ 528.5 $63 226.5 ST 975.8 8R 483.8 SS 432.9

ROE -.4419 RRA -.1909 RC3 -.0463 FAU .06734 RRT .0189 RRF -.0348 RTF -.8578 CRT -.6773 CRS -.4449 CST .9568

FOE -.2562 FRA 1.2338 FC3-2.1089 BSP 8366 SGO 2546.9 R23 -.0178 R13 -.8578 LSA 1112.0 MSA 371.5 SSA 33.3

BOE .8172 ORA 1.8832 BC3 1.0907 FSP 628 SG1 2491.5 SG2 528.4 THA .24 EL1 1036.9 EL2 336.4 ALF 159.06
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAb -.00

RP 243.63 LAp 1.06

RC 137.915 GL 9.69

PLANETOC(NTRIC CONIC

C3 26.319 VHL 5.130

LNCH AZMTH LNCH TIME

90.00 17 23 7

90.00 8 24 55

100.00 18 50 22

100.00 9 40 16

110.00 20 11 59

110.00 10 35 11

FLIGHT TIME 162.00 ARRIVAL DATE MAY 6 1965

DISTANCE 416.960 EARTH TO MARS

LOt. 62.76 VL 34.991GAL -3.38 AZL 88.58 HCA 131.62 SMA 231.47 ECC .36628 INC 1.4160 vl 30,175

LOP 194,59 vP 22.719 GAp 21.28 AZP 90.94 TAL 347.34 TAp 118.96 RCA 146.69 Apo 516.26 V2 22.522

GP 1.25 ZAL 109.92 ZAP 172.19 ET6 169.48 ZA( 153.51ETE .83 ZAC 90,37 ETC 255.99 CLP 172.29

_LA 11.67 RAL 177.46 RAD 6568.1VEL 12.153 PTH 2.18 VHp 9.760 DpA -.37 RAp 187.15 ECC 1.4331

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2651.90 -27.23 71.10 47.64 98.10 18 7 19 2051.9 -25.83 62.72

4554.49 11.22 192.03 41.59 63.83 9 40 47 3954.5 7.61 185.21

2370.49 -28.53 50.18 47.42 99.33 19 29 52 1770.5 -26.94 41.74

4311.13 12.39 173.53 40.98 62.58 10 5210 3711.1 8.62 166.77

2115.10 -31.99 30.00 46.64 102.74 20 47 14 1515.1 -29.91 21.41

4139.28 15.48 158.72 39.21 59.13 11 44 10 3539.3 11.27 152.14

DIFFERENTIAL CORRECTIONS

TOE .6859 TRA-1;8424 TC3 1.178T BAU .4151

ROE -.4259 RRA -.1844 RC3 -.0456 FAU .06947

FOE -.2470 FRA 1.2470 FC3-2.2851 8SP 8534

80E .7905 BRA 1.8516 BC3 1.1796 FSP 665

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 243.38 LAp 1.03

RC 140.134 GL 9.81

PLAN(TOCENTRIC CONIC

C3 25,082 VHL 5.008

LNCH AZMTH LNCH TIN(

90.00 17 16 49

90.00 8 25 46

100.00 18 44 20

100.00 9 40 58

110.00 20 6 31

110.00 10 35 14

MID-COURSE EXECUTION ACCURACy

SGT 2535.8 SGR 522.2 SG3 238.1

RRT .0237 RRF -.0403 RTF -.8626

8GB 2589.0 R23 -.0190 R13 -.8627

SG1 2535.8 SG2 522.0 THA .29

FLIGHT TIME 164.00 ARRIVAL DATE MAY 8 1965

DISTANCE 419.436 EARTH TO MARS

LOL 62.78 VL 34.893 GAL -3.22 AZL 88.60 HCA 132.53 S_4A 228.75 ECC .35841 INC 1.4035 V1 30.175

LOP 195.30 VP 22.593 GAP 20.89 AZP 90.95 TAL 347.77 TAp 120.30 RCA 146.77 APO 310.74 V2 22.547

GP 1.30 ZAL 109.14 ZAp 171.66 ETS 189.75 ZAE 153.50 ET( 1.07 ZAC 90.50 ETC 255.97 CLP 171.76

OLA 12.10 RAL 178.78 RAD 6568.0 VEL 12.102 PTH 2.17 VHP 9,535 DpA -.48 RAp 187.52

L-I TIME INJ LAT INJ LONG INJ RT ADC INJ AZNTH INJ TIN[ PC) CST TIM INJ 2 LAT

2654.39 -27.25 71.28 46.26 98.01 18 I 3 2054.4 -25.86

4528.21 10.43 190.50 40.18 63.52 9 41 14 3928.2 6.79

2372.14 -28.55 50.30 46.03 99.27 19 23 52 1772.1 -26.97

4285.69 11.$9 172.07 39.57 62.25 10 52 22 3685.7 7.79

2114.97 -31.99 29.99 45.26 102.75 20 41 46 1515.0 -29.90

4115.63 14.64 157.39 37.80 58.76 11 43 50 3515.6 10.40

DIFFERENTIAL CCRRECT|ONS

TOE .6443 TRA-t.8109 TC3 1.2724 BAU .4269

ROE -.4105 RRA -.1782 RC3 -.0445 FAU .07171

FOE -.2672 FRA 1.2597 FC3-2.4731 BSP 8703

BDE .7639 BRA 1.8197 BC3 1.2732 FSP 704

ORBIT DETERMINATION ACCURACY

ST 975.5 SR 479.8 SS 432.5

CRT -.6709 CR$ -.4242 CST .9526

LSA 1108.6 MSA 572.7 SSA 33.9

ELI 1034.0 EL2 335.7 ALF 159.48

HID-COURSE ExECuTION ACCURACY

SGT 2580.1 SGR 515.7 863 250.3

RRT .0291RRF -.0464 RTF -.8673

SGB 2631.2 R23 -.0201 R13 -.8673

SG1 2580.2 SG2 515.5 THA .35

ECC 1.4128

INJ 2 LONG

62.89

183.71

41.85

165.34

21.40

150.86

ORBIT DETERMINATION ACCURACY

ST 974.1 SR 473.7 8S 431.7

CRT -.6641 CRS -.4022 CST .9479

LSA 1103.9 NSA 374.0 SSA 34.4

EL1 1030.1 EL2 334.9 ALF 159.88

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 243.12 LAp 1.01

RC 142,373 GL 9.95

PLANETOCENTRIC CONIC

C3 23.928 VHL 4.892

LNCH AZNTH LNCN TIME

90.00 17 10 23

90.00 8 26 37

100.00 18 38 10

100.00 9 41 31

110.00 20 0 56

110.00 10 35 14

FLIGHT TIME 166.00 ARRIVAL DATE MAY 10 1965

DISTANCE 422.005 EARTH TO MARS

LOL 62.76 VL 34.800 GAL -5.06 AZL 88.61HCA 133.45 SMA 226.21 ECC .55088 INC 1.3906 vl 30.175

LOP 196.22 yp 22.474 GAp 20.11 AZP 90.96 TAL 548.20 TAp 121.65 RCA 146.84 APO 305.59 V2 22,572

GP 1.35 ZAL 108.53 ZAp 171.12 ETS 169.98 ZAE 153.53 ETE 1.31 ZAC 90.63 ETC 255.96 CLP 171.22

DLA 12.53 RAL 176.08 RAD 6568.0 VEL 12.0"54 PTH 2.15 VHp 9.316 DpA -.60 RAp 187.88 ECC 1.3938

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2657.37 -27.28 71.49 44.87 97.91 17 54 40 2057.4 -25.90 63.10

4502.09 9.63 189.00 38.76 63.24 9 41 59 3902.1 5.96 182.24

2374.26 -28.57 50.45 44.65 99.19 19 17 44 1774.3 -27.00 42.00

4260.44 10.79 170.62 38.17 61.95 10 52 31 3660.4 6.95 163.93

2115.26 -31.99 50.02 43.88 102.74 20 36 11 1515.5 -29.91 21.42

4092.20 13.81 156.08 36.40 58.42 11 45 26 3492.2 9.53 149.60

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .6229 TRA-1.7785 TC3 1.3702 BAU .4385 SGT 2623.6 SGR 509.0 SG3 263.0

ROE -.3955 RRA -.1722 RC3 -.0428 FAU .07405 RRT .0350 RRF -.0533 RTF -.8717

FOE -.2262 FRA 1.2715 FC3-2.6792 BSP 8854 SG8 2672.5 R23 -.0216 R13 -.8718

8DE .7378 BRA 1.7869 BC3 1.3709 FSP 745 SGI 2623.6 962 508.7 THA .40

LAUNCH DATE NOV 25 1964 FLIGHT TIM( 168.00

HELIOCENTRIC CC_IIC

RL 147.65 LAL -.00 L04. 62.76 VL 34.710 GAL

RP 242.87 LAp .98 LOP 197.14 VP 22.361 GAp

ORBIT DETERMINATION ACCURACY

ST 971.5 SR 467.4 SS 450.3

CRT -.6571CRS -.3780 CST .9424

LSA 1097.9 MSA 375.3 SSA 55.0

EL1 1025.0 EL2 333.9 ALF 160.28

ARRIVAL DATE MAY 12 1965

EARTH TO MARS

1.3773 vl 30.175

300.77 v2 22.598

CLP 170.68

-.71 RAp 188.24 ECC 1.3761

PO CST TIM INJ 2 LAT INJ 2 LONG

2060.8 -25.95 63.34

38T6.1 5.14 180.78

1776.8 -27.04 42.18

3655.4 6.12 162.54

1516.0 -29.92 21.47

3469.0 8.67 148.35

ORBIT DETERMINATION ACCURACY

ST 972.1SR 461.2 SS 427.8

CRT -.6559 CRS -.5460 CST .9312

LSA 1094.2 MSA 376.9 SSA 35.0

EL1 1023.9 EL2 330.5 ALF 160.62

DISTANCE 424,653

-2.90 AZL 88.62 HCA 134.37 SMA 223.84 ECC .34368 INC

19.52 ALP 90.96 TAt. 348.84 TAp 123.01RCA 146.91 APO

RC 144.6Z9 GL 10.04 GP 1.40 ZAL 107.51 ZAp 170.57 ETS 170.17 ZA( 153.60 ETE 1.56 ZAC 90.76 (TC 255.95

PLANI[TOCENTRIC CONIC

C3 22.850 VHL 4.780 DLA 12.96 RAL 175.36 RAD 6567.9 VEL 12.010 PTH 2.14 VHp 9,1010PA

LNCH AZMTH LNCH T1M( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 3 48 2660.84 -27.31 71.74 45.48 97.79 17 48 9

90.00 8 27 26 4476.12 8.83 187.51 37.39 62.99 9 42 2

100.00 18 31 51 2376.84 -28.60 50.64 43.26 99.10 19 11 28

100.00 9 42 3 4235.35 9.98 169.20 36.77 61.68 10 52 39

110.00 19 55 14 2113.97 -32.00 30.07 42.51 102.71 20 30 50

110.00 10 35 11 4068.99 12.98 154.80 55.00 58.10 11 43 0

DIFFERENTIAL CCRRECTIONS MID-COUR8E EXECUTION ACCURACY

TDE .6086 TRA-1.TST6 TC3 1.4874 OAU .4548 8GT 2689,6 S_ 502.4 SG3 276.2

NO( -.3813 RRA -.1687 RC3 -.0409 FAU .07641 RRT .03S6 RRF 0.0622 RTF -.8788

FOE -.2113 FRA 1.2850 FC3-2.8949 BSP 8815 SG8 2715.5 R23 -.0289 R13 -.8789

BDE .7182 BRA 1.7453 BE3 1.4880 FSP 793 SGI 2688.G SG2 502.1 THA .41

1399



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH OATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -,00

RP 242.60 LAP ,96

RC 146.900 GL 10.14

PLANETOCENTRIC CONIC

C5 21.$48 VHL 4.674

LNCH AZNTH LNCH T|ME

90.00 18 37 7

90.00 8 28 12

100.00 18 25 28

100.00 9 42 33

110.00 19 49 28

110.O0 IO 35 3

FLIGHT TIME 170.00 ARRIVAL OATE MAY 14 1965

O|STANCE 427.380 EARTH TO MAR5

LOL 62.76 VL 54.624 GAL -2.75 AZL 88.64 HCA 135.29 SMA 221.62 ECC .35680 INC 1.3636 vl 30.176

LOP 198.06 vP 22.254 GAP 18.95 AZP 90.97 TAL 349,08 TAp 124.37 RCA 146.98 Apo 296.26

GP 1.45 ZAL 106.67 ZkP 170.02 ETS 170.33 ZAE 153.71ETE 1.82 ZAC 90.90 ETC 255.93

OLA 13.59 RAL 174.61 RAO 6567.9 VEL 11.968 PTH 2.13 VHp 8.892 DpA -.81 RAP 168.60

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

2884.71 -27.35 72.02 42.10 97.65 17 41 32 2064.7 -26.00

4450.45 8.03 166.04 36.01 62.76 9 42 23 3850.4 4.32

2379.80 -28.63 50.85 41.89 98_99 19 5 7 1779.8 -27.09

4210.58 9.18 167.80 35.39 61.43 10 52 43 3610.6 5.29

2117.03 -32.02 30.15 41.14 102.66 20 24 43 1517.0 -29.98

4046.12 12.16 153.54 33.62 57.80 11 42 30 3446.1 7.82

V2 22.624

CLP 170.12

ECC 1.3895

INJ 2 LONG

63.61

179.33

42.39

161.16

21.58

147.13

DIFFERENTIAL CORRECTIONS

TOE .5812 '1RA-1.7098 TC3 1.5860 BAU .4833

ROE -.3874 RRA -.1611 RC3 -.0679 FAU .07906

FOE -.1994 FRA 1.2941 FC3-3.1352 BSP 9101

SO( .8876 8RA 1.7173 BC3 1.5864 F_MP 836

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CCIqlC

RL 147.85 LAL -.00

RP 242.34 LAP .93

RC 149.194 64. 10.24

PLANETOCENTRIC CONIC

C3 20.908 VHL 4.573 OLA

LNCH AZMTH LNCM TIM( L-I TIM( INJ LAT

90.00 18 30 20 2688.98 -27.38

gO.DO 8 28 55 4425.04 7.24

100.00 18 18 57 2383.15 -28.66

100.00 9 42 59 4186.11 8.38

110.00 19 43 35 2118.45 -32.04

110.00 10 34 52 4023.57 11.33

DIFFERENTIAL CCIIRECT|ON$

TOE .3583 TRA-1.1793 TC3 1.6918 BAU .4729

ROE -.3540 RflA -.1558 RC3 -.0343 FAU .08179

FOE -.1858 FRA 1.3035 FC3-3.3867 B_MP 9323

BDE .8594 BRA 1.6885 BC3 1.6920 FSP 884

MID-COURSE EXECUTION ACCURACY

SG, T 2710.6 8GR 495.2 SG3 290.4

RRT .0477 RRF -.0704 RTF -.8813

8GB 2755.5 R23 -.0270 fl13 -.8814

$61 2710.7 8G2 494.7 THA .52

ORBIT DETERMINATION ACCURACY

ST 963.0 SR 454.4 SS 425.6

CRT -.6433 CRS -.3194 CST .9266

bSA 1081.8 MSA 378.8 SgA 35.9

EL1 1012.1EL2 331.0 ALF 161.00

FLIGHT TIN( 172.00 ARRIVAL DATE MAY 16 1965

DISTANCE 430.178

LOL 62.76 VL 34.542 GAL -2.59 AZL 88.65 HCA

LOP 196.96 VP 22.154 GAP 18.37 AZP 90.97 TAL

GP 1.51 ZAL 105.82 ZAP 169.45 ETS 170.47 ZAE

EARTH TO MARS

136.21 SNA 219.54 ECC .33023 INC 1.3493 vl 30.176

349.53 TAp 125.73 RCA 147.04 APO 292.04 V2 22.681

153.86 ETE 2.09 ZAC 91.03 ETC 255.92 CLP 169.$6

13.82 RAL 173.85 RAD 6567.8 VEL 11.926 PTH

INJ LONG INJ RT ASC INJ

72.33 40.72 97.50 17 34 49

184.60 34.64 62.55 9 42 40

51.10 40.51 98.87 18 58 40

166.42 34.02 61.20 10 52 45

30.25 39.77 102.60 20 18 52

152.31 32.25 57.53 11 At 56

MID-COURSE EXECUTION ACCURACY

SGT 2752.2 S_R 488.0 SG3 303.2

RRT .0582 RRF -.0801RTF -.8845

SG8 2795.1 R23 -.0270 R13 -.8845

96t 2752.4 862 487.1 THA .61

2.12 VHP 8.688 DpA -.91 RAp 188.95 ECC 1.3441

AZNTH INJ TINE PC) CST TIM INJ 2 LAT INJ 2 LONG

2069.0 -26.06 63.91

3825.0 3.50 177.91

1783.2 -27.14 42.62

3588.1 4.47 159.81

1518.5 -29.97 21.65

3423.6 6.97 145.94

ORBIT DETERMINATION ACCURACY

ST 954.3 8R 447.6 S$ 422.9

CRT -.6321 CRS -.2887 CST .9196

LSA 1069.4 NSA 380.7 SSA 36.6

ELI 1000.8 EL2 330.7 ALF 161.38

LAUNCH OATE NOV 28 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 242.06 LAP .91

RC 151.478 GL 10.32

PLANETOCENTRIC CONIC

C3 20.055 VHL 4.476

LNCH AZMTH LNCH TIME

90.00 16 43 26

90.O0 8 29 $5

100.00 18 12 22

100.00 9 43 21

110.00 19 57 35

110.00 10 34 37

FLIGHT TIME 174.00 ARRIVAL DATE NAY 18 1966

DI3TANCE 435.041 EARTH TO MARS

LOt. 62.76 VL 54.464 GAL -2.45 AZL 88.87 HCA 157.13 SMA 217.59 ECC .32395 INC 1.3345 vl 50.175

LOP 199.90 VP 22,059 GAP 17.60 AZP 90.98 TAL 549.98 TAp 127.11 RCA 147.10 Apo 288.08 V2 22.678

GP 1.57 ZAL 104.95 ZkP 168.88 ETS 170.59 ZAE 154.05 ETE 2.57 ZAC 91.17 ETC 255.91CLP 168.98

DLA 14.24 RAL 173.07 RAD 6567.8 VEL 11.892 pTH 2.11VHp 8.489 OpA -1.00 RAp 189.29 ECC 1.3297

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM TNJ 2 LAT INJ 2 LONG

2673.65 -27.43 72.66 39.55 97.54 17 28 0 2073.6 -26.13 64.24

4399.96 6.45 183.18 33.28 62.37 9 42 55 3800.0 2.70 176.51

2586.85 -28.70 51.38 39.14 98.73 18 52 8 1786.9 -27.20 42.68

4161.97 7.58 165.07 32.66 61.00 10 52 43 3562.0 3.66 158.48

2120.19 -32.07 50.38 38.41 102.53 20 12 55 1520.2 -30.01 21.77

4001.39 10.52 151.11 30.89 57.29 11 41 18 3401.4 6.14 144.76

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5328 TRA-1.5468 TC3 1.8052 8AU .4830 $GT 2792.8 SGR 480.8 $63 320.6 ST 945.1SR 440.7 56 419.8

ROE -.3411RRA -.1608 RC3 -.0299 FAU .08464 RRT .0687 RRF -.0910 RTF -.8879 CRT -.6213 CRS -.2552 CST .9112

FOE -.1706 FRA 1.3119 FC3-3.6579 8SP 9494 SG_ 2833.9 R23 -.0281 R13 -.8879 LSA 1056.3 MSA 382.7 SSA 37.3

8DE .6326 8RA 1.6535 BC3 1.8034 FSP 933 SG1 2793.0 $62 479.5 THA .70 ELI 989.3 EL2 329.8 ALF 161.74

LAUNCH DATE NOV 25 1984 FLIGHT TIN( 176.00 ARRIVAL DATE NAY 20 1965

HELIOCENTRIC CONIC DISTANCE 435.965 EARTH TO MARS

138.06 SMA 215.76 ECC .31795 INC 1.3192 vl 30.175

350.43 TAp 128.49 RCA 147.16 APO 284.35 V2 22.706

154.28 ETE 2.67 ZAC 91.30 ETC 255.90 CLP 168.40

RL 147.65 LAL -.OO L(X. 62.76 VL 34.388 GAL -2.31 AZ1. 88.68 HCA

RP 241.79 LAp .88 LOP 200.83 VP 21.970 GAP 17.24 AZF 90.98 TAL

RC 153.781 GL 10.40 GP 1.63 ZAL 104.07 ZAP 168.29 ETS 170.68 ZAE

PLAN[TOCENTRIC CONIC

C3 19.217 VHL 4.584 DLA 14.66 RAL 172.27 RAD 6567.8 VEL 11.857 PTH 2.10 VHP 8.294 DpA -1.08 RAP 189.63 ECC 1.3163

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T|ME

90.00 16 36 28 2878.61 -27.47 73.02 37.98 97.17 17 21 6

90.00 8 30 11 4375.25 5.67 181.79 31.93 62.21 9 43 6

100.00 18 S 41 2390.88 -28.74 51.66 37.78 98.58 18 45 32

100.00 9 43 38 4138.22 6.80 163.74 31.31 60.82 10 52 37

110.00 19 31 33 2122.22 -32.10 30.53 37.06 102.45 20 6 55

110.00 10 34 16 3979.63 9.72 149.94 29.54 57.07 11 40 36

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5094 TRA-1.6137 TC3 1.9208 8Au .4935 SGT 2834.0 S¢IR 473.2 863 336.9

ROE -.3287 RRA -.1461RC5 -.0247 FAU .08764 RRT .0805 RRF -.1035 RTF -.8914

FDE -.1534 FRA 1.3200 FC3-3.9481 8SP 9652 $GB 2873.3 R23 -.0299 R13 -.8g15

BOE .6062 BRA 1.6203 BC5 1.g207 FSP 986 SGI 2834.3 862 471.7 THA .79

PO CST TIM INJ 2 LAT ]NJ 2 LONG

2078.6 -26.19 64.59

3775.2 1.g0 175.13

17gD.9 -27.26 43.17

3538.2 2.86 157.17

1522.2 -30.05 21.92

3379.8 5.31 143.62

ORBIT OET(RM|NATION ACCURACY

ST 934.6 SR 433.6 SS 416.1

CRT -.6102 CRS -.2164 CST .9005

LSA 1041.6 MSA 385.3 SSA 37.9

EL1 976.4 EL2 328.9 ALF 162.10
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 25 1964 FLIGHT TIN( 178.00 ARRIVAL DATE NAY 22 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.OO

RP 241.51 LAP .86

RC 136.092 GL 10.46

PLANETOCENTR|C CONIC

C3 18.453 VHL 4.296

LNCH AZMTH LNCH TIME

90.00 16 29 26

90.00 8 30 42

100.00 17 58 57

100.00 9 43 51

110.00 19 25 Z7

110.00 10 33 51

DIFFERENTIAL CORRECTIONS

TOE .4663 TRA-1.5801TC3 2.0406 8AU .5035

ROE -.3167 RRA -.1416 RC3 -.0184 FAU .09078

FOE -.1336 FRA 1.3Z72 FC3-4.2588 81P 9814

501 .5605 ERA 1.5863 BC3 2.040T FS_F 1042

DISTANCE 438.946 EARTH TO MARS

LOt_ 62.76 VL 34.316 GAL -2.17 AZL 88.70 HCA 138.99 SMA 214.03 ECC .31222 INC 1.3033 Vl 30.175

LC_ 201.76 vP 21.886 GAP 16.68 AZP 90.98 TAL 350.88 TAp 129,87 RCA 147.21 APO 280.86 v2 22.734

GP 1.70 ZAL 103,18 ZAP 167.69 ETS 170,76 ZAE 154,54 ETE 2.98 ZAC 91.44 [TC 253,89 CLP 167,81

CLA 15.08 RAL 171.46 RAD 6567.7 V(L 11.825 pTH 2.09 VHp 8.104 DpA -1.16 RAP 189.98 ECC 1.3037

L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2683.86 -27.§1 73.40 36.62 96.98 17 14 9 2083.9 -26.26 64.93

4350.97 4.89 180.42 30.59 62.07 9 43 13 3751.0 1.12 173.77

2395.14 -28.79 51.97 36,42 98.42 18 38 52 1795.1 -27.32 43.47

4114.92 6.02 162.45 29.97 60.67 10 52 26 3514.9 2.DT 153.89

2124.49 -32.13 30.70 35.71 102.35 20 0 52 1524.5 -30.10 22.08

3958.33 8.93 148.79 28.20 56.87 11 39 49 3358.3 4.50 142.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2873.7 SGR 465.8 SG3 353.9 ST 923.3 SR 426.5 S9 412.6

RRT .0933 RRF -.1171 RTF -.8948 CRT -.§988 CRS -.17§8 CST .8882

SG8 2911.3 R23 -.0319 R13 -.8949 LSA 1026.0 MSA 387.9 SSA 38.5

_1 2674.1SG2 4G3.7 THA .89 [LI 962.6 EL2 527.6 ALF 162.45

LAUNCH DATE NOV 25 1964 FLIGHT TIME 180.00 ARRIVAL DATE MAY 24 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.OO

RP 241.22 LAP .83

RC 158.408 GL 10.51

PLANETOCENTRIC CONIC

C3 17.745 VHL 4.212

LNCH AZI4TH LNCH TIM(

90.00 16 22 20

90.00 8 31 8

100.00 17 52 10

100.00 g 43 59

110.00 19 19 19

110.00 10 33 20

DIFFERENTIAL CORRECTIONS

TOE .4636 TRA-1.$449 TC3 2.1645 BAU .5135

ROE -.3033 RRA -.1373 RC3 -.0112 FAU .09407

FDE -.1163 FRA 1.3325 FC3-4.5896 8SP 9965

BDE .5851 8RA 1.3310 803 2.1645 FSP 1102

DISTANCE 441.980

LOL 62.76 VL 34.247 GAL -2.03 AZL 88.71 HCA

LOP 202.69 VP 21.807 GAP 16.12 AZIP 90.98 TAt.

_p 1.77 ZkL 102.28 2AP I67.08 ETS 170.82 2NE

EARTH TO MARS

139.92 SMA 212.41ECC .30671 INC 1.2868 vl 30.175

331.34 TAp 131.26 RCA 147.26 APO 277.57 V2 22.762

154.84 ETE 3.31ZAC 91.59 ETC 255.66 CLP 167.20

OLA 15.48 RAL 170.62 RAO 6567.7 VEL 11.795 pTH 2.09 VHp 7.918 DpA -1.23 RAP 190.29 ECC 1.2920

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2689.33 -27.56 73.79 35.26 96.79 17 7 10 2089.3 -26.33 63.34

4327.16 4.13 179.08 29.27 61.96 g 43 15 3727.2 .31 IT2.45

2399%62 -28.83 52.29 35.06 98.26 18 32 10 1799.6 -27.39 43.79

40_2.11 5.26 161.18 28.65 80.53 10 52 11 5492.1 1.29 154.64

2126.96 -32.17 30.89 34.37 102.25 19 54 46 1527.0 -30.14 22.25

3937.53 8.15 147.68 26.87 56.69 11 38 57 3337.5 3.71 141.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

SGT 2911.6 SGR 458.3 SG3 371.8 ST 910.2 SR 419.3 SS 408.7

RRT .1075 RflF -.1330 RTF -.8981 CRT -.5865 CRS -.1315 CST .8789

2947.4 R23 -.0342 R13 -.8982 LSA 1008.5 NSA 390.T SSA 39.1

_1 5912.9 SG2 455.6 7HA .99 EL1 947.6 EL2 326.2 ALF 162.78

LAUNCH DATE NOV 25 1964 FLIGHT T|ME 182.00 ARR|VAL DATE MAY 26 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 240.93 LAp .80

RC 160.729 GL 10.55

PLANETOCENTRIC CONIC

C3 17.082 VHL A.133

LNCH AZMTH LNCH TIME

90.00 16 13 13

90.00 8 31 28

100.00 17 45 21

100.00 9 44 1

110.00 19 13 9

110.00 10 32 43

DIFFERENTIAL _RECTIONS

TOE .4491 TRA-1.5026 TC3 2.3098 8AU .5275

ROE -.2948 RRA -.1333 RE3 -.0030 FAU .09753

FOE -.0957 FRA 1.3375 FC3-4.9427 8SR 9897

8DE .8370 8RA 1.5085 8C5 2.3096 FSP 1164

DISTANCE 445.063 EARTH TO MARS

LOL 62.76 VL 34.181 GAL -1.90 AZL 88.73 HCA 140,85 SMA 210.89 ECC .30152 INE 1.2695 Vl 30.175

LOP 203.62 VP 21.734 _Ap 15.57 AZP go.g8 TAL 351.80 TAp 132.65 RCA 1A7.30 kPO 274.47 V2 22.791

GP 1.85 ZAL 101.37 ZAP 166.46 (T$ 170.86 ZA( 155.17 ETE 3.66 ZAC 91.73 ETC 258.88 CLp 166.58

DLA 15.88 RAL 169.77 RAO 6567.7 VEL 11.767 pTH 2.08 VHp 7.737 DpA -1.29 RAP 190.60 ECC 1.2811

L-I TIME |NJ LAT INJ LONG |NJ RT ASC ZNJ AZMTH |NJ T|ME PO CST TIM |NJ 2 LAT INJ 2 LONG

2694.99 -27.60 74.20 33.90 96.59 17 O 8 2095.0 -26.40 65.74

4303.87 3.39 177.78 27.95 61.87 9 43 12 3703.9 -.40 171.15

2404.28 -28.88 32.63 35.71 98.08 18 25 26 1804.3 -27.A6 4A.12

4069.81 4.51 159.95 27.33 60.42 10 51 51 3469.8 .54 153.42

2129.60 -32.20 31.08 35.03 102.14 19 48 38 1529.6 -30.20 22.44

3917.26 7,39 146.60 25.55 56.53 11 38 O 3317.3 2.94 140.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2953.5 SGR 451.0 SG3 390.5 ST 901.7 SR 412.1 SS 405.0

RRT .1181RRF -.1502 RTF -.9033 CRT -.5829 CRS -.0834 CST .8319

SGB 2987.7 R23 -.0413 Rt3 -.9034 LSA 995.1MSA $93.9 SSA 39.2

SGI 2954.0 SG2 447.8 THA 1.06 ELI 937.7 EL2 322.0 ALF 163.02

LAUNCH DATE NOV 23 1964 FLIGHT TIME 184.00 ARRIVAL DATE MAY 28 1965

HELIOCENTRIC CONIC DISTANCE 448.191

RL 147.65 LAL -.OO LOt. 62.78 VL 34.118 GAb -1.77 AZL 88.75 PICA

RP 240.64 LAp .77 LOP 204.56 VP 21.666 GAP 15.03 AZlP 90.98 TAL

RC 163.052 GL 10.58 GP 1.93 ZAL 100.45 ZAP 165.82 ET$ 170.89 ZAE

PLANETOC(NTRIC CONIC

C3 16.464 VML 4.05R OLA 16.27 RAt. 188.91 RAD 6567.7 V(L 11.741PTH

LNCH AZll4TH LNCH TIN( Lol TIME INJ LAT

90.OO 16 8 6 2700.70 -27.65

9O.OO 8 31 42 4281.25 2.66

100.00 17 38 33 2408.99 -28.92

100.00 9 43 56 4048.19 3.78

110,00 19 6 59 2132.30 -32.24

110,00 10 31 59 3697.64 6.65

DIFFERENTIAL CORRECTIONS

TOE .4193 TRA-1.4759 TC3 2.4206 BAU .5328

ROE -.2836 RRA -.1293 RE5 .0071FAU .10119

FOE -.0731 FRA 1.3407 FC5-5.3207 BSP 10234

BDE .3062 BRA 1.4816 BC3 2.4206 FSP 1230

EARTH TO MARS

141.79 SMA 209.45 ECC .29633 INC 1.2514 vl 30.175

352.25 TAp 134.04 RCA 147.34 APO 271.56 V2 22.821

155.54 ETE 4.03 ZAC 91.88 ETC 255.87 CLP 165.95

2.07 VHp 7.560 OpA -1.34 RAP 190.92 ECC 1.2710

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

74.61 32.55 96.39 16 53 7 2100.7 -26.47 66.14

176.51 26.65 61.80 9 43 3 3681.2 -1.13 169.89

52.97 32.37 97.91 18 18 42 1809.0 -27.52 44.4§

158.76 26.02 60.33 10 51 24 3448.2 -.19 132.23

31.26 31.70 102.02 19 42 32 1532.3 -30.25 22.63

145.56 24.25 56.39 11 36 57 3297,6 2,19 139.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2987.1SGR 443.4 SG3 410.2 ST 882.1SR 404.3 Ss 401.6

RRT .1412 RRF -.1697 RTF -.9043 CRT -.5603 CRS -.0349 CST .8402

SGB 3019.8 R23 -.0396 R13 -.9045 LSA 971.5 MSA 397.1SSA 40.3

8G1 2987.8 SG2 438.8 THA 1.23 ELI 915.1 EL2 323.0 ALF 163.48

1401



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE MOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 240.34 LAP .75

RC 165.373 GL 10.59

PLANETOCENTRIC CONIC

C3 15.888 VHL 3.986

LNCH AZNTH LNCH TINE

90.00 16 1 0

90.O0 8 31 48

100.00 17 31 46

100.00 9 43 43

110.00 19 0 50

110.00 10 31 g

FLIGHT TIME 166.00 ARRIVAL OATE MAY 30 1965

OISTANCE 451.363 EARTH TO MARS

LOL 62.76 VL 34.058 GAL -1.64 AZL 88.77 HCA 142.72 8MA 208.10 ECC .29176 INC 1.2326 vl 30.175

LOP 205.49 VP 21.602 GAP 14.49 AZP 90.98 TAL 352.71 TAp 135.44 RCA 147.38 APO 268.81 V2 22.851

GP 2.02 ZAL 99.53 ZAP 165.17 ETS 170.91 ZAE 155.94 ETE 4.44 ZAC 92.02 ETC 255.86 CLP 165.31

0LA 16.64 RAL 168.03 RAD 6567.6 VEL 11.716 PTH 2.06 VHp 7.386 DpA -1.38 RAp 191.22 ECC 1.2615

L-I TIME INJ LAT |HJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2706.45 -27.69 75.03 31.21 96.18 16 46 6 2106.5 -26.34 66.33

4239.26 1.95 175.29 25.35 61.74 9 42 48 3659.3 -1.84 168.66

2413.75 -28.98 53.32 31.04 97.73 18 11 59 1813.7 -27.59 44.79

4027.20 3.08 157.60 24.73 60.25 10 50 51 3427.2 -.91 131.08

2135.06 -32.28 31.49 30.37 101.91 19 36 25 1535.1 -30.30 22.83

3878.65 5.94 144.56 22.95 56.27 11 35 47 3278.6 1.47 138.33

DIFFERENTIAL CORRECT|ONS

TOE .3970 TRA-1.4411TC3 2.5480 BAU .5412

ROE -.2734 RRA -.1256 RC3 .0183 FAU .10498

FOE -.0328 FRA 1.3425 FC3-5.7202 8SP 10383

BOE .4820 9RA 1.4466 BC3 2.5481FSP 1299

RIO-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 3021.0 9GR 436.1 863 430.8 ST 866.1 8R 397.0 58 398.4

RRT .1615 RRF -.1915 RTF -.9070 CRT -.5455 CRS .0178 CST .8205

SG8 3052.3 R23 -.0425 R13 -.9072 LSA 950.9 MSA 400.7 9SA 40.9

SGI 3021.8 SG2 430.2 THA 1.36 EL1 896.9 EL2 321.3 ALF 163.83

LAUNCH DATE NOV 25 1964 FLIGHT TIME 188.00 ARRIVAL DATE JUN 1 1965

HELIOCENTRIC C(_llC

RL 142.63 LAL -.00

RP 240.04 LAp ,72

RC 167.697 GL 10.58

PLANETOCENTRIC CONIC

C3 13.331VHL 3.916

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 53 56 2712.16 -27.73

90.O0 8 31 46 4238.01 1.27

100.00 17 25 0 2418.43 -29.01

I00.00 9 43 23 4006.94 2.39

110.00 18 54 42 2137.81 -32.32

110.00 10 30 10 3860.36 5.25

DIFFERENTIAL CORRECTIONS

TOE .3735 TRA-1.4060 TC3 2.6803 BAU .3501

RDE -.2836 RRA -.1221RC3 .0311FAU .10899

FOE -.0292 FRA 1.3438 FC3-6.1466 BS4P 10512

8DE .4§87 BRA 1.4113 BC3 2.6805 FSp 1372

DISTANCE 454,575 EARTH TO MARS

LOL 62.76 VL 34.000 GAL -1.52 AZL 88.79 HCA 143.66 SMA 206.82 ECC .28721 INC 1.2129 vl 30,173

LOP 206.43 VP 21.543 GAP 13.96 AZP 90.98 TAL 553.17 TAp 136.83 RCA 147.42 Apo 266.22 V2 22.881

GP 2.11 ZAL 98.61 ZAp 164.51 ETS 170.91 ZAE 156.38 ETE 4.88 ZAC 92.18 ETC 233.85 CLP 164.63

OLA 17.00 RAL 167.14 RAD 6567.6 VEL 11.693 pTH 2.06 VHp 7.217 DpA -1.42 RAp 191.52 ECC 1.2526

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.44 29.88 95.98 16 39 8 2112.2 -26.61 66.95

174.10 24.07 61.71 9 42 24 3638.0 -2.53 167.47

53.66 29.70 97.36 18 3 19 1818.5 -27.66 45.12

156,49 23.45 60.19 10 50 10 3406.9 -1.59 149.97

31.69 29.05 101.79 19 30 20 1537.8 -30.36 23.03

143.60 21.67 56.17 11 34 31 3260.4 .77 137.38

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 3055.5 SG4R 429.0 SG3 452.5 ST 849.4 SR 389.3 SS 395.7

RRT .1839 RRF -.2157 RTF -.9098 CRT -.5303 CR9 .0735 CST .7981

8GB 3085.5 R23 -.0459 R13 -,9100 LSA 929.7 MSA 404.7 88A 41.5

$G1 3036.5 SG2 421.6 THA 1.51 ELI 878.2 EL2 319.4 ALF 16A.19

LAUNCH DATE NOV 23 1964 FLIGHT TIME 190.00 ARRIVAL DATE JUN 3 1967

HELIOCENTRIC CONIC OISTANCE 457.825 EARTH TO MARS

RL 147.63 LAL -.00 LOL 62.76 VL 33,944 GAL -1.40 AZL 88.81HCA 144.61 9MA 205.61ECC .28286 INC 1.1922 vl 30.175

RP 239.73 LAp .69 LOP 207.37 VP 21.488 GAP 15.43 AZP 90.97 TAL 553.62 TAp 138.23 RCA 1A7.45 APO 263.77 V2 22.91Z

RC 170.016 GL 10,56 GP 2.21 ZAL 97.68 ZAP 163.83 ETS 170.90 ZAE 156.85 ETE 5.35 ZAC 92,33 ETC 255.85 CLP 163.98

PLANETOCENTRIC CONIC

C3 14.849 VHL 3.853 OLA 17.35 RAL 166.24 RAO 6567.6 VEL 11.672 pTH 2.05 VHp 7.052 OpA -I.A4 RAp 191.80 ECC 1.2444

LNCH AZNTH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.O0 15 48 55 2717.73 -27.77 75.84 28.55 95.78 16 32 12

90.00 8 31 35 4217.52 .60 172.96 22.80 61.69 9 41 52

100.00 17 18 17 2423.07 -29.05 54.00 28.38 97.38 17 58 40

100.00 9 42 53 3987.44 1.73 153.42 22.17 60.15 10 49 21

110.00 18 48 36 2140.49 -32.36 31.89 27.73 101.68 19 24 17

110.O0 10 29 A 3842.79 4.38 142.67 20.40 56.09 11 33 6

DIFFERENTIAL CORRECT|ONS MID-COURSE EXECUTION ACCURACY

TOE .3839 TRA-t.3589 TC3 2.8422 8AU .5643 $GT 3094.4 8GR 422.5 $63 473.2

ROE -.2543 RRA -.1189 RC3 .0433 FAU .11324 RRT .2012 RRF -.2415 RTF -.9150

FOE -.O063 FRA 1.3412 FC3-6.6020 BSP 10337 $68 3123.1 R23 -.0552 R13 -.9152

BDE .4438 9RA 1.3641 9C3 2.8426 FSP 1445 SGI 3093.5 SG2 413.7 THA 1.60

LAUNCH DATE NOV 25 1964 FLIGHT TIME 192.00

HELIOCENTRIC C(SNIC

RL 147.G§ LAL -.00

RP 239.42 LAP .66

RC 172.331 GL 10.52

PLANETOCENTRIC CONIC

C3 14.382 VHL 3.792

LNCH AZMTH LNCH T|ME

90.00 13 40 2

90.00 8 31 13

100.00 17 11 42

100.00 9 42 13

110.00 18 42 37

110.00 10 27 48

PO CST TIM INJ 2 LAT INJ 2 LONG

2117.8 -26.68 67.55

3617.3 -3.18 166.33

1823.1 -Z7.72 45.45

3387.4 -2.25 148.90

1540.5 -30.41 23.22

3242.8 .O9 136.46

ORBIT DETERMINATION ACCURACY

ST 838.8 SR 382.1 SS 393.1

CRT -.5314 CR8 .1275 CST .7635

LSA 914.0 MSA 408.7 SSA 41.3

EL1 866.9 EL2 313.2 ALF 164.29

ARRIVAL DATE JUN 5 1965

EARTH TO MARS

INC 1.1705 vl 30.175

Apo 261.46 V2 22.943

ETC 255.84 CLP 163.30

RAP 192.08 ECC 1.2367

INJ 2 LAT INJ 2 LONG

-26.74 67.72

-3.81 165.24

-27.78 45.76

-2.88 147.88

-30.46 23.40

-.34 135.59

ORBIT DETERMINATION ACCURACY

ST 813.3 SR 374.3 9S 392.2

CRT -.4955 CRS .1889 CST .7493

LSA 884.8 MSA 413.1 SSA 42.7

ELI 837.8 EL2 315.6 ALF 164.97

DISTANCE 461.110

LQ_. 62.76 VL 33,891 GAL -1.29 AZL 88.83 HCA 145.55 SMA 204.47 ECC .27872

LOP 208.32 VP 21.437 GAP 12.91 A2P 90.97 TAL 354.07 TAp 139.62 RCA 147.48

GP 2.31 ZAL 96.76 ZAP 163.14 ETS 170.88 ZAE 157.35 ETE 5.87 ZAC 92.49

DLA 17.67 RAL 165.33 RAO 6567.6 VEL 11.652 PTH 2.05 VHp 6.890 DpA -1.45

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM

2723.04 -27.80 76.23 27.23 95.59 16 25 25 2123.0

4198.O3 -.02 171.87 21.33 61.68 9 41 11 3598.0

2427.40 -29.09 54,$2 27.06 97.22 17 52 10 1827.4

3968.90 1.10 154.40 20.91 60.13 10 48 22 3368.9

2142.96 -32.39 32.08 26,43 101.58 19 18 20 1543.0

3826.11 3.94 141.80 19.14 56.02 11 31 34 3226.1

DIFFERENTIAL CORRECTIONs

TOE .3324 TRA-1.3374 TC3 2.9429 BAU .§660

RDE -.2431 RRA -.1157 RC3 .0622 FAU .11764

FOE ,0201 FRA 1.3412 FC3-7.0811 9SP 10740

BOE .4130 BRA 1.3424 8C3 2.9435 FSP 1526

MID-COURSE EXECUTION ACCURACY

SGT 3119.5 8CA_ 415.9 8G3 499.1

RRT .2378 RRF -.2725 RTF -.9147

8GB 3147.1 R23 -.0529 R13 -.9149

SGI 3121.1 SG2 403.8 THA 1.85
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 239.11 LAp .63

RC 174.639 GL 10.46

PLANETOCENTRIC CONIC

C3 13.946 VHL 3.734

LNCH AZMTH LNCH TIME

90.00 15 33 15

90.00 8 30 39

100.00 17 5 13

100.00 9 41 22

110.00 18 36 42

110.00 10 26 23

FLIGHT TIME 194.00

DISTANCE 464.429

LOL 62.76 VL 33.840 GAL -1.18 AZL 88.85 HCA

LOP 209.27 VP 21.391 GAP 12.40 A ZP 90.98 TAL

GP 2.42 ZAL 93.83 ZAp 162.43 ETS 170.84 ZAE

ARR|VAL DATE JUN 7 1965

EARTH TO MARS

146.50 SMA 203.39 ECC .27477 INC 1.1477 Vl 30.175

354.52 TAp 141.02 RCA 147.51Apo 259.28 V2 22.975

157.88 ETE 6.44 ZAC 92.66 ETC 255.84 CLp 162.60

DLA 17.98 RAL 164.41 RAD 6587.5 VEL 11.633 PTH 2.04 VHp

L-I TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME

2728.03 -27.84 76.59 25.91 95.41 16 18 43

4179.47 -.82 170.84 20.28 61.69 9 40 19

2431.47 -29.12 54.61 25.75 97.07 17 45 45

3951.27 .50 153.43 19.65 60.11 10 47 14

2143.23 -32.42 32.25 25.12 101.48 19 12 27

3810.27 3.34 140.97 17.88 55.96 11 29 53

01FFERENTI AL CORRECTIONS

TOE .3124 TRA-1.3020 TC3 3.0717 BAU .5729

ROE -.2364 RRA -.1127 RC3 .0808 FAU .12224

FOE .0438 FRA 1.3368 FC3-7.3883 BSP 10896

00E .3918 BRA 1.3069 BC3 3.0728 FSP 1614

LAUNCH DATE NOV 25 1964

MID-COURSE EXECUTION ACCURACY

SGT 3147.1 SGR 410.1 863 524.0

RRT .2684 RRF -.3053 RTF -.9168

8GB 3173.7 R23 -.0574 R13 -.9171

SG1 3149.0 862 394.8 THA 2.04

FLIGHT TIME 196.00

DISTANCE 467.779

LOt. 82.76 VL 33.792 GAL -1.07 AZL 88.88 HCA 147.45 SMA

LOP 210.21 VP 21.349 GAp 11.89 AZT' 90.95 TAL 354.97 TAp

GP 2.34 ZAL 94.91 ZAp 161.71 ET$ 170.80 ZAE 158.44 ETE

DLA 18.26 RAL 163.48 RAD 6367.5 VEL 11.616 PTH 2.04 VHp

L-! TIME INJ LAT INJ LONG INJ RT ASC [NJ AZt4TH

2732.58 -27.87 76.92 24.60 93.25

4161.98 -1.19 169.86 19.04 61.71

2435.13 -29.15 54.88 24.44 96.93

3934.66 -.06 152.52 18.41 60.11

2147.20 -32.45 32.40 25.82 101.40

3793.38 2.77 140.19 16.64 55.92

HELIOCENTRIC C_ON|C

RL 147.65 LAL -.00

RP 238.79 LAp .80

RC 178.939 GL 10.37

PLANETOCENTRIC CONIC

C3 13.540 VHL 3.680

LNCH AZMTH LNCH TIME

90.00 15 26 38

90.00 8 29 52

100.00 18 38 33

100.00 9 40 19

110.00 18 30 34

110.00 10 24 47

6.733 DPA -1.45 RAp 192.35 ECC 1.2295

PO CST TIM INJ 2 LAT ]NJ 2 LONG

2128.0 -26.80 68.08

3579.5 -4.40 164.20

1831.5 -27.84 46.05

3351.3 -3.48 146.91

1545.2 -30.30 23.56

3210.3 -1.15 134.76

ORBIT DETERMINATION ACCURACY

ST 794.7 SR 366.7 $$ 391.2

CRT -.4782 CR$ .2476 CST .7215

LSA 861.9 MSA 417.4 $SA 43.3

EL1 817.2 EL2 313.2 ALF 165.36

OIFFERENTIAL CORRECTIONS

TDE .2938 TRA-1.2683 TC3 3.2034 BAU .5802

ROE -.2280 RRA -.1100 RC3 .1017 FAU .12711

FDE .0718 FRA 1.3313 FC3-8.127§ BSP 10983

8DE .3718 BRA 1.2711BC3 3.2030 FSP 1703

ARRIVAL DATE JUN 9 1965

EARTH TO MARS

202.37 ECC .27099 INC 1.1237 vl 30.175

142.41RCA 147.53 Apo 257.Zl V2 23.007

7.07 ZAC 92.82 ETC 235.83 CLP 161.88

MID-C._RSE ExECuTION ACCURACY

$GT 3174.6 $GR 405.1 $63 550.2

RRT .3019 RRF -.3414 RTF -.9192

$GB 3200.3 R23 -.0626 R13 -.9195

SGI 3177.0 862 385.9 THA 2.24

6.579 DpA -1.44 RAp 192.62 ECC 1.2228

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

16 12 11 2132.6 -26.85 68.40

9 39 14 3562.0 -4.96 163.21

17 39 28 1835.1 -27.89 46.31

10 45 54 3334.7 -4.04 145.99

19 6 42 1347.2 -30.34 23.70

11 28 2 3195.4 -1.72 133.99

ORBIT DETERMINATION ACCURACY

ST 776.0 SR 359.1SS 391.2

CRT -.4612 CR$ .3057 CST .6918

LSA 839.2 HSA 422.0 $SA 43.8

EL1 796.8 EL2 310.3 ALF 165.75

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RF 236.47 LAp .58

RC 179.231GL 10.27

PLANETOCENTRIC CONIC

C3 13.161 VHL 3.628

LNCH AZMTH LNCH T|ME

90.00 19 20 15

90.00 8 28 51

100.00 16 $2 45

100.00 9 39 2

110.00 18 25 15

110.00 10 22 59

FLIGHT TIME 198.00

DISTANCE 471.160

LOL 62.76 VL 33.745 GAL -.97 AZL 88.90 HCA 148.40 SHA

LOP 211.17 VP 21.310 GAP 11.38 AZP 90.94 TAL 355.41 TAp

GP 2.67 ZAL 94.00 ZAP 160.96 ETS 170.74 ZAE 159.03 ETE

ARRIVAL DATE JUN 11 1965

EARTH TO MARS

201.41ECC .26740 INC 1.0982 Vt 30.175

143.81RCA 147.55 APO 255.26 V2 23.040

7.77 ZAC 93.00 ETC 255.83 CLP 161.15

DLA 18.52 RAL 162.55 RAO 6567.3 VEL 11.399 pTH 2.03 VHp

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME

2736.38 -27.89 77.21 23.30 95.11 16 5 49

4145.64 -1.72 168.95 17.80 61.73 9 37 56

2438.30 -29.18 55.11 23.14 96.81 17 33 21

3919.15 -.59 151.67 17.17 60.11 10 44 21

2148.78 -32.47 32.51 22.53 101.33 19 1 4

3781.44 2.24 139.46 15.40 35.88 11 26 1

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .2797 TRA-1.2277 TC3 3.3413 BAU .3883 $GT 3202.2 SGR 401.0 $63 577.8

ROE -.2199 RRA -.1073 RC3 .1251FAU .13227 RRT .3365 RRF -.3801RTF -.9218

FOE .0962 FRA 1.3219 FC3-8.7011 8SP 10964 SGB 3227.2 R23 -.0696 R13 -.9221

BDE .3558 BRA 1.2324 BC3 3.3436 FSP 1790 SGI 3203.0 5G2 377.3 THA 2.45

6.428 DpA -1.41 RAp 192.87 ECC 1.2166

PO CST TIM INJ 2 LAT INJ 2 LONG

2136.6 -26.89 68.69

3545.6 -5.48 162.29

1838.3 -27.93 46.53

3319.2 -4.56 145.14

1548.8 -30.57 23.81

3181.4 -2.25 133.26

ORBIT DETERMINATION ACCURACY

ST 759.5 SR 351.5 SS 390.9

CRT -.4509 CRS .3587 CST .6583

LSA 818.4 MSA 425.9 SSA 44.1

ELI 778.9 EL2 305.9 ALF 166.02

LAUNCH DATE NOV 25 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CONIC DI STANCE 474.569

RL 147.63 LAL -.00 LOt. 62.76 VL 35.701 GAL -.87 AZL 88.93 HCA 149.35 SMA

RP 238.14 LAp .53 LOP 212.12 VP 21.276 GAP 10.89 AZP 90.92 TAL 353.85 TAp

EARTH TO MARS

200.49 ECC .26397 INC 1.0713 vl 30.175

145.20 RCA 147.57 APO 253.42 V2 23.073

RC 181.513 GL 10.14 GP 2.81ZAL 93.09 ZAP 160.20 ETS 170.67 ZAE 159.65 ETE 8.55 ZAC 93.18 ETC 255.82 CLP 160.40

PLANETOCENTR|C CONIC

C3 12.807 VHL 3.579 OLA 18.73 RAL 161.61RAD 6567.5 VEL 11.584 PTH 2.03 VHp 6.281DpA -1.37 RAp 193.11ECC 1.2108

LNCH A ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 14 2 2739.88 -27.91 77.45 22.00 94.99 15 59 42 2139.9 -26.93 68.92

90.00 8 27 33 4130.60 -2.20 168.11 16.57 61.76 9 36 24 3530.6 -5.96 161.45

100.00 16 46 46 2440.83 -29.20 35.30 21.85 96.71 17 27 27 1840.8 -27.96 46.72

100.00 9 37 30 3904.88 -1.07 130.89 15.94 60.12 10 42 33 3304.9 -5.04 144.35

110.00 18 19 46 2149.86 -32.48 32.60 21.24 101.28 18 55 36 1549.9 -30.59 23.89

110.00 10 20 39 3768.62 1.73 138.79 14.18 55.86 11 23 48 3168.6 -2.74 132.59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TOE .2556 TRA-1.1980 TC3 3.4563 BAU .5923 $GT 3223.4 SGR 398.2 SG3 606.7 ST 736.4 $R 343.9 55 393.5

ROE -.2122 RRA -.1049 RC3 .1513 FAU .13760 RRT .3804 RRF -.4237 RTF -.9229 CRT -.4204 CRS .4209 CST .6316

FOE .1265 FRA 1.3150 FC3-9.3015 BSP 11201 SGB 3247.9 R23 -.0735 R13 -.9234 LSA 792.0 NSA 431.3 SSA 44.9

BOE .3322 BRA 1.2026 BE3 3.4596 FSp 1894 SG1 3227.0 SG2 367.9 THA 2.73 EL1 753.3 EL2 305.0 ALF 166.67
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUHCH DATE NOV 29 19f,4

HEL IOCENTR 1C CONIC

RL 147.65 LAL -.00

RP 231.R1 LAP .52

RC 183.786 GL g.gg

PLANE TOCENTR IC CC)N IC

C3 12.477 VHL 3.$32

LNCH AZMTN LNCH TIME

90.00 15 8 7

90.00 8 25 57

100.00 16 41 4

100.00 9 35 41

110.00 18 14 29

110.00 10 18 46

FLIGHT T|M( 202.00 ARR%¥AL DATE JUN IS 1965

OI$TANC( 470.003 EARTH TO MARS

LOL 62.76 VL 33.658 GAL -.77 AZL 89.96 HCA 150.31 SMA 199.63 ECC .26070 INC 1.0428 vl 30.175

LOP 213.08 VP 21.244 GAP 10.40 AZP 90.91TAL 356.28 TAp 146.59 RCA 147.59 kpO 251.67 v2 23.106

GP 2.96 ZAL 92.19 ZAP 159.42 ITS 170.58 ZA( 160.30 ETE g.43 ZAC 93.37 ETC 255.82 CLP 159.63

DLA 16.95 RAL 160.67 RAG 6367.5 VEL 11.570 pTH 2.02 VHp 6.137 OpA -1.31 RAP 193.35 ECC 1.2053

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2742.37 -27.92 77.63 20.71 94.90 15 53 50 2142.4 -26.95 69.10

4118.94 -2.64 167.35 15.35 61.80 9 34 34 3516.9 -6.39 160.67

2442.64 -29.21 55.43 20.56 96.65 17 21 47 1842.6 -27.98 46.64

3691.90 -1.51 150.18 14.72 60.14 10 40 33 3291.9 -5.4? 143.63

2150.38 -32.49 32.63 19.g6 101.26 18 30 lg 1550.4 -30.60 23.93

3756.93 1.30 136.18 12.96 55.84 11 21 23 3156.9 -3.19 131.98

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2393 TRA-1.1622 TC3 3.5767 8AU .$974 SGT 3241.7 9GR 396,8 SG3 636.7 ST 716.9 SR 336.2 SS 394.7

fiDE -.2047 RRA -.1023 RC3 .1809 FAU .14317 RRT .4232 RRF -.4689 RTF -.9247 CRT -.4026 CRS .4723 CST .GOO?

FOE .1324 FRA 1.3018 FC3-9.9345 8SP 11288 _ 3265.9 R23 -.0803 R13 -.9251 LSA 769.1MSA 435.0 SSA 45.5

80E .3149 BRA 1.1607 BC3 3.5813 FSP 1998 SG1 3246.1 SG2 339.0 THA 3.00 ELI 732.3 EL2 301.3 ALF 167.08

LAUNCH DATE NOV 23 1964 FLIGHT TIME 204.00 ARRIVAL DATE JUN 17 1965

EARTH TO MARS

151.27 SMA 198.81ECC .25739 INC 1.0126 vl 30.175

356.70 TAp 147.97 RCA 147.60 Apo 250.02 v2 23.140

160.97 ETE 10.41 ZAC 93.56 ETC 255.81CLP 158.84

HELIOCENTRIC CONIC OISTANCE 481.467

RL 147.65 LAL -.00 L04. 62.76 VL 33.618 GAL -.68 AZL 88.99 HCA

RP 237.48 LAp .49 LOP 214.04 VP 21.217 GAP 9.91 AZP 90.89 TAL

RC 186.049 GL 9.60 GP 3.13 ZAL 91.30 ZAP 198.62 ETS 170.49 zA(

PLAN(TOC(NTRIC CONIC

C3 12.168 VML 3.488 OLA 19.12 RAL 159.73 RAG 6567.5 VEL 11.557 PTH 2.02 VHP 5.997 DpA -1.23 RAP 193.57 ECC 1.2003

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZlATH INJ TIME

90.00 15 2 31 2743.92 -27.93 77.74 19.42 94.84 15 48 15

90.00 8 24 1 4104.77 -3.03 166.67 14.14 61.83 9 32 26

100.00 16 35 39 2443.60 -29.22 55.50 19.28 96.61 17 16 23

100.00 9 33 34 3880.33 -1.90 149.54 13.51 60.16 10 38 15

110.00 18 9 25 2150.23 -32.4g 32.62 18.68 101.27 18 45 15

110.00 10 16 16 3746.46 .90 137.64 11.76 55.83 11 18 44

DIFFERENTIAL CORRECT|ON9 MID-COURSE EXECUTION ACCURACY

TO( .2246 TRA-1.1260 TC3 3.6953 BAU .6022 SGT 3260.1 SGR 397.3 363 668.2

ROE -.1973 RRA -.1003 RC3 .2136 FAU .14901 RRT .4683 RRF -.5167 RTF -.9263

FOE .1774 FRA 1.2886 FC-10.6018 8SlP 11352 SGB 3284.2 R23 -.0861 R13 -.9268

• 80E .2991 BRA 1.1325 BC3 3.7015 FSP 2106 SGI 3265.4 $62 350.4 ?HA 3.30

PO CST TIM INJ 2 LAT INJ 2 LONG

2143.9 -26.97 69.21

3504.8 -6.78 159.99

1843.6 -28.00 46.91

3280.3 -5.86 142.99

1330.2 -30.59 23.92

3146.5 -3.58 131.43

ORBIT DETERMINATION ACCURACY

ST 698.7 SR 328.6 SS 396.6

CRT -.3857 CRS .5196 CST .5703

LSA 747.7 MSA 438.5 SSA 45.9

EL1 712.6 EL2 297.2 ALF 167.51

LAUNCH DATE NOV 25 1954

HELIOCENTRIC CONIC

RL 147.63 LAL -.DO

RP 237.15 LAP .46

RE 188.300 GL 9.59

PLANETOCENTRIC CON|C

C3 11.861VHL 3.447

LNCH AZMTH LNCH TIME

gO.DO 14 57 17

gO.D0 8 21 43

1OO.00 16 30 33

100.00 9 31 ?

110.00 18 4 37

110.00 10 13 34

FLIGHT T|ME 206.00 ARRIVAL DATE JUN 19 1965

DISTANCE 404.933 EARTH TO MARS

LOL 62.76 VL 33.579 GAL -.§6 AZL 89.02 HCA 152.23 SMA 198.04 ECC .2§462 INC .9800 Vl 30.175

LOP 215.00 VP 21.193 GAP 9.44 AZP 90.87 TAL 357.12 TAp 149.3§ RCA 147.61 Apo 248.46 V2 23.174

GP 3.30 ZAL 90.42 ZAP 197.60 ITS 170.38 ZAE 161.67 ETE 11.53 ZAC 93.77 ETC 255.81CLP 158.03

OLA 19.26 RAL 156.76 RAG 6567.5 VEL 11.544 pTH 2.01VHp 5.860 DpA -1.13 RAp 193.78 ECC 1.1955

L-| TIME |NJ LAT |NJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2744.36 -27.94 77.77 18.14 94.83 15 43 1 2144.4 -26.97 69.24

4094.24 -3.37 166.08 12.93 61.87 9 29 57 3494.2 -7.11 159.39

2443.56 -29.22 55.50 18.00 96.61 17 11 17 1843.6 -28.00 46.91

3870.27 -2.24 148.g9 12.30 60.18 10 35 38 3270.3 -6.19 142.43

2149.30 -32.48 32.55 17.40 101.31 16 40 26 1549.3 -30.58 23.85

3737.29 .53 137.16 10.55 55.82 11 15 31 3137.3 -3.93 130.95

OlFFERENT|AL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .2120 TRA-1.0927 TC3 3.8192 8AU .6079 $GT 3279.9 $GR 400.0 $63 701.9 ST 680.9 SR 320.9 SS 397.9

ROE -.1903 flRA -.0982 RC3 .2505 FAU .15531 RRT .5131RRF-',5664 RTF -.9281 CRT -.3718 CRS .5630 CST .5385

FOE .2013 FRA 1.2710 FC-11.3177 8SP 11400 S_B 3304.2 R23 -.0969 R13 -.9288 LSA 726.6 MSA 441.3 $SA 46.4

ODE .2850 BRA 1.0971BC3 3.8274 FSP 2219 361 3286.4 $62 342.1 THA 3.63 EL1 693.6 EL2 292.4 ALF 167.87

LAUNCN OATE NOV 25 1g64 FLIGHT T|NE 208.00 ARRIVAL DATE JUN 21 1965

HELIOCENTRIC C_IC D|$TANCE 488.464 EARTH TO MARS

RL 147.65 LAb -.00 LOL 62.76 VL 33.542 GAL -.50 AZL 89.05 PICA 153.20 514A 197.30 ECC .25179 1NC .9457 vl 30.175

UP 236.81 LAp .43 LOP 215.96 VP 21.171 GAP 0.97 AZP 90.84 TAL 357.53 TAp 150.73 RCA 147.62 Apo 246.98 V2 23.209

RC 190.540 GL 9.35 GP 3.49 ZAL 89.36 ZAP 156.95 ET$ 170.25 zAE 162.38 ETE 12.81 ZAC 93.99 ETC 255.80 CLP 157.20

PLANETOCENTRIC CONIC

C3 11.611VHL 3.408 DLA 19.36 RAL 157.83 RAD 6567.4 VEL 11.533 PTH 2.01VHP 5.727 DpA -1.01 RAp 193.98 ECC 1.1911

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG |NJ RT A$C |NJ AZMTH INJ TIME PC) C$T TIN INJ 2 LAT INJ 2 LONG

90.00 14 32 25 2743.58 -27.93 77.72 16.86 94.85 15 38 8 2143.6 -26.97 69.18

90.00 8 19 1 4085.41 -3.65 165.58 11.72 61.90 9 27 6 3485.4 -7.38 158.89

100.00 16 25 48 2442.43 -29.21 55.42 16_72 96.65 17 6 31 1842.4 -27.98 46.83

100.00 9 28 18 3861.80 -2.53 146.52 11.09 60.20 10 32 40 3261.8 -6.48 141.96

110.00 18 0 4 2147.52 -32.45 32.42 16.12 101.38 18 35 51 1547.5 -30.54 23.72

110.00 10 10 32 3729.48 .26 136.75 9.36 55.82 11 12 41 3129.5 -4.23 130.54

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

TOE .2114 'IRA-1.0462 TC3 3.g$57 8AU .6173 SGT 3302.6 SGR 405.2 $63 736.7 ST 667.7 SR 313.2 SS 396.g

ROE -.1837 RRA -.0962 RC3 .2913 FAU .16184 RRT .SS76 RRF -.6139 RTF -.9318 CRT -.3832 CRS .3986 CST .4876

FOE .2207 FRA 1.2475 FC-12.0667 99P 11112 SG8 3327.3 R23 -.1095 R13 -.g325 LSA 708.2 NSA 444.8 SSA 46.1

BOE .2501BRA 1._506 BC3 3.9764 FSP 2326 SG1 3310.4 SG2 335.6 ?HA 3.g6 EL1 680.9 EL2 283.5 ALF 167.57
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 25 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUN 23 1965

HELIOCENTRIC CO_I|C 01 STANCE 491.995

RL 147.65 LAL -.00 LOL 62.76 VL 33.506 GAL -.41 AZL 89.09 HCA 154.17 9MA

RP 236.46 LAP .40 LOP 216.93 VP 21.154 GAp 8.50 AZp 90.82 TAL 357.93 TAp

RC 192.768 GL 9.07 GP 3.70 ZAL 88.71 ZAp 156.08 ETS 170.11ZAE 183.12"ETE

PLANETOCENTRIC CONIC

C3 11.380 VHL 3.370 DLA 19.41RAL 156,89 RAO 6567.4 VEL 11.322 PTH 2.01 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 48 3 2741.28 -27.92 77.55 15.59 94.94 15 33 44

90.00 8 15 51 4078.62 -3.87 163.20 10.52 61.93 9 23 50

100.00 16 21 30 2439.93 -29.19 33.23 15.43 96.75 17 2 10

100.00 9 25 5 3855.20 -2.75 148.16 9.90 60.22 10 29 21

110.00 17 55 53 2144.63 -32.41 32.21 14.84 101.30 18 31 38

110.00 10 7 12 3723.23 .02 136.43 8.17 55.82 11 9 15

OIFFERENT|AL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .1844 TRA-I.02T9 TC3 4.0148 BAU .6119 SG7 3294.7 SGR 413.8 SG3 771.9

ROE -.1772 RRA -.0944 RC3 .3366 FAU .16824 RRT .6124 RRF -.6674 RTF -.9300

FOE .2493 FRA 1.2331 FC-12.8209 BSP 11493 SGIB 3320.6 R23 -.1166 R13 -.9309

BOE .2358 BRA 1.0322 BC3 4.0289 FSP 2463 SG1 3304.5 SG2 326.1 7HA 4,44

EARTH TO MARS

196.61ECC .24911 INC .9086 Vl 30.175

132.10 RCA 147.63 APO 245.58 V2 23.244

14.28 ZAC 94.21ETC 255.80 CLP 156.35

5.597 DpA -.87 RAP 194.18 ECC 1.1870

PO CST TIN INJ 2 LAT INJ 2 LONG

2141.3 -26.94 69.02

3478.6 -7.60 158.50

1839.9 -27.95 46.65

3255.2 -6.70 141.59

1544.6 -30.49 23.52

3123.2 -4.47 130.21

ORBIT 0ETERNINATION ACCURACY

ST 643.3 SR 305.6 SS 402.2

CRT -.3333 CRS .6436 CST .4834

LSA 684.1MSA 445.8 8SA 47.5

EL1 653.2 EL2 283.8 ALF 168.88

LAUNCH DATE NOV 25 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUN 25 1965

HELIOCENTRIC CONIC DI STANCE 495.546 EARTH TO MARS

RL 147.65 LAL -.00 LOt. 62.76 VL 33.472 GAL -.33 AZL 89.13 HCA 155.14 SMA 195.93 ECC .24655 INC .8687 V1 30.175

RP 236.12 LAP .37 LOP 217.90 VP 21.139 GAp 8.04 A ZP 90.79 TAL 358.32 TAp 153.46 RCA 147.64 APO 244.26 V2 23.279

RC 194.983 GL 8.73 GP 3.93 ZAL 87.88 ZAP 135.19 ETS 169.96 ZAJE 163.88 ETE 15.98 ZAC 94.46 ETC 255.79 CLP 155.48

PLANETOCENTRIC CONIC

C3 11.123 VHL 3,333 OLA 19.42 RAL 155.94 RAO 6567.4 VEL 11.511PTH 2.01VHp 5.470 DpA -.71 RAp 194.36 ECC 1.1831

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

90.00 14 44 9 2737.43 -27.90 77.27 14.32 95.08 15 29 47 2137.4 -26.90 68.75

90.00 8 12 13 4073.82 -4.02 164.93 9.32 61.95 9 20 7 3473.8 -7.75 158.23

100.00 16 17 37 2436.04 -29.16 54.98 14.17 96.89 16 58 13 1836.0 -27.90 46.37

100.00 9 21 26 3850.44 -2.91 147.90 8.70 60.24 10 25 37 3250.4 -6.85 141.33

110.00 17 32 1 2140.68 -32.36 31.91 13.56 101.67 18 27 42 1540.7 -30.41 23.23

110.00 10 3 31 3718.37 -.16 136.18 6.98 55.82 11 5 30 3118.6 -4.65 129.97

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1747 TRA -.9969 TC3 4.1122 BAU .6143 9GT 3303.4 $GR 426.0 SG3 809.8 ST 627.4 8R 297.9 89 402.7

ROE -.1708 RRA -.0927 RC3 .3875 FAU .17325 RRT .65g2 RRF -.7163 RTF -.9309 CRT -.3202 CRS .6748 CST .4568

FOE .2691FRA 1.2110 FC-13.6380 BSP 11580 SGB 3330.7 R23 -.1288 R13 -.9320 LSA 665.7 MSA 446.2 SSA 48.1

BOE .2444 BRA 1.0012 BC3 4.1304 FSP 2600 SG1 3315.4 SG2 319.1 THA 4.90 EL1 636.5 EL2 278.2 ALF 169.28

LAUNCH DATE NOV 25 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CONIC DISTANCE 499.119

RL 147.83 LAL -.00 LOt.. 62.76 VL 33.440 GAL -.25 AZL 89.17 HCA 156.11 SMA

RP 233.77 LAP .33 LOP 218.88 VP 21.127 GAp 7.59 AZP 90.75 TAL 358.71 TAp

RC 197.185 GL 8.39 GP 4.17 ZAL 87.06 ZAp 154.27 ET5 169.79 ZAE 164.64 ETE

PLANETOCENTRIC CONIC

C3 10.905 VML 3.302 OLA 19.39 RAL 155.00 RAO 6567.4 VEL 11.502 pTH 2.00 VHp

LNCH AZMTH LNCH TIME L-I TIME IHJ LAT

90.00 14 40 48 2731.78 -27.86

90.00 8 8 2 4071.26 -4.11

100.00 16 14 14 2430.33 -29.11

100.00 9 17 18 3847.74 -3.00

110.00 17 48 33 2133.42 -32.29

110.00 9 39 28 3715.62 -.27

DIFFERENTIAL CORRECTIONS

TOE ._704 TRA -.9670 TC3 4.1922 BAU .6146

ROE -.1643 RRA -.0911RC3 .4441FAU .18248

FOE .2781FRA 1.1863 FC-14.4846 OSP 11664

BDE .2367 BRA .9713 Be3 4.2137 FSP 2745

EARTH TO MARS

195.32 ECC .24411 INC .8256 vl 30.175

154.82 RCA 147.64 APO 243.01 V2 23.315

17.96 ZAC 94.71ETC 255.79 CLP 154.58

5.346 DpA -.51 RAp 194.53 ECC 1.1795

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.86 13.05 95.28 15 26 20 2131.8 -26.84 68.34

164.79 8.11 61.96 9 15 54 3471.3 -7.85 158.08

34.35 12.89 97.10 16 54 44 1830.5 -27.82 45.98

147.75 7.50 60.25 10 21 26 3247.7 -6.94 141.18

31.52 12.28 101.89 18 24 9 1535.4 -30.31 22.86

136.03 5.80 55.82 11 1 24 3115.6 -4.76 129.81

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 3304.1 SGR 442.0 SG3 848.8 ST 615.7 SR 289.6 89 398.3

RRT .7023 RRF -.7620 RTF -.9312 CRT -.3183 CRS .6925 CST .4341

SG8 3333.5 R23 -.1434 R13 -.9325 LSA 650.9 MSA 442.1 SSA 48.9

SG1 3318,8 SG2 313.3 THA 5.42 EL1 624.2 EL2 270.8 ALF 169.48

LAUNCH DATE NOV 23 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CONIC 01 STANCE 502.712 EARTH

RL i47.85 LAL -.00 LOL 62.76 VL 33.409 GAL -.18 AZL 89.22 HCA 157.09 SMA 194.73 ECC .24179 INC

RP 233.42 LAp .30 LOP 219.85 VP 21.118 GAp 7.15 AZP 90.72 TAL 359.08 TAp 156.17 RCA 147.65 APO

TO MARS

.7787 vl 30.175

241.82 V2 23.551

RC 199.372 GL 7.98 GP

PLANETOCENTRIC CONIC

C3 10.699 VHL 3.271DLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 14 38 3 2724.13 -27.81

90.00 8 3 17 4071.10 -4.11

100.00 16 I1 22 2423.22 -29.05

100.00 9 12 39 3847.26 -3,02

110.00 17 45 30 2128.73 -32.19

110.00 9 33 0 3714.32 -.32

DIFFERENTIAL CORRECTION8

TDE .1533 TRA -.9307 TC3 4.2858 BAU .$173

ROE -.1585 RRA -.0892 RC3 .3085 FAU .19039

FOE .3021 FRA 1.1481 FC-15.4063 BSP 11643

BDE .2206 BRA .9350 BC3 4.3159 FSP 2883

4.44 ZAL 86.26 ZAp 153,32 ETS 169.60 ZAE 165.41 ETE 20.28 ZAC 94.99

19.29 RAL 154.06 RAD 6567.4 VEL 11.493 PTH 2.00 VHp 5.226 OpA -.29

]NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

76.31 11.77 95.35 15 23 27 2124.2

164.78 6.91 61.96 9 11 8 3471.1

54.01 11.61 97.38 16 51 46 1823.2

147.72 6.31 60.25 10 16 46 3247.3

31.02 10.99 102.17 18 20 59 1528.7

135.97 4.62 55.82 10 56 55 3114.5

MID-COURSE EXECUTION ACCURACY

SGT 3304.0 $GR 463.8 9G3 891.2

RRT .7485 RRF -.8052 RTF -.9329

SG8 3336,4 R23 -.1544 R13 -.9345

SGI 3322,2 SG2 306.9 THA 6.03

ETC 255.78 CLP 153.66

RAp 194.69 ECC 1.1761

INJ 2 LAT INJ 2 LONG

-26.75 67.80

-7.83 158.08

-27.72 45.46

-6.96 141.15

-30.18 22.38

-4.80 129.75

ORBIT DETERMINATION ACCURACY

ST 589.8 SR 282.2 SS 398.8

CRT -.2888 CRS .7289 CST .4115

LSA 623.9 MSA 441.4 SSA 49.8

EL1 596.9 EL2 267.0 ALF 170.14
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 25 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUL I 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -,00

RP 235.06 LAP .Z?

RC 201.544 GL 7.52

PLANETOCENTRIC CONIC

C3 10.306 VHL 3.241

LNCM AZMTH LMCM TIME

90.00 14 39 97

90.00 7 57 53

100.00 16 9 6

100.00 9 7 25

110.00 17 42 55

110.00 9 50 5

DIFFERENTIAL CORRECTI(_I$

TOE .1419 TRA -.9025 TC3 4.3618 6AU .6180

ROE -.1326 RRA -.0877 RC3 .5799 FAU .19838

FOE .3196 FRA 1.1170 FC-16.3480 BSP 11768

BDE .2084 BRA .9067 BC3 4.4002 FSP 3049

DISTANCE 506.323 EARTH TO MARS

LOt. 62.76 VL 33.380 GAL -.11AZL 89.27 HCA 158.07 SMA 194.17 ECC .23959 INC .7283 vl 30.175

LOP 220.83 VP 21.111 GAP 6.71 AZp 90.68 TAL 359.45 TAp 157.52 RCA 147.65 APO 240.69 v2 23.387

GP 4.74 ZAL 85.48 ZAp 152.34 ET9 169.39 ZAE 166.18 ETE 23.02 ZAC 95.29 ETC 255.77 CLP 152.72

OLA 19.I4 RAL 153.12 RAD 6567.4 VEL 11.485 pTH 2.00 VHp 5.109 OpA -.03 RAp 194.83 ECC 1.1729

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2714.31 -27.74 75.80 10.49 95.90 15 21 11 2114.3 -26.64 67.10

4073.34 -4.03 164.92 5.70 61.95 9 3 46 3473.3 -7.76 158.21

2413.92 -28.97 53.33 10.33 97.72 16 49 20 1813.9 -27.60 44.80

3849.16 -2.96 147.83 5.11 60.24 10 11 34 3249.2 -6.90 141.26

2120.43 -32.07 30.40 9.68 102.52 18 18 15 1320.4 -30.01 21.79

]715.42 -.28 136.02 3.44 55.82 10 32 1 3115.4 -4.76 129.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3303.0 9GR 490.9 SG3 934.5 ST 371.7 SR 274.5 sS 398.1

RRT .7846 RRF -.8435 RTF -.9336 CRT -.2664 CR9 .7549 CST .3934

SGIB 3339.2 R23 -.1891 R13 -.9354 LSA 604.7 MSA 438.7 SSA 50.6

961 3325.5 $62 302.3 THA 6.71 EL1 577.5 EL2 261.9 ALF 170.80

LAUNCH OATE NOV 25 1964 FLIGHT TIME 220.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CONIC DISTANCE 509.952 EARTH TO MARS

RL 147.65 LAL -.00 LOL 62.76 VL 33.331 GAL -.04 AZL 89.33 HCA 159.05 SMA 193.64 ECC .23750 INC .6731 vi 30.175

RP Z34.71 LAp .24 LOP 221.81VP 21.108 GAP 8.28 AZP 90.63 T/q. 359.80 TAp 138.85 RCA 147.65 Apo 239.63 V2 23.424

RC 203.699 GL 7.00 GP 5,07 ZAL 84.72 ZAp 131.33 ETS 169.15 ZAE 166.93 ETE 26.26 ZAC 95.61ETC 253.77 CLP 151.74

PLAN[TOCENTRIC CONIC

C3 10.325 VHL 3.213 0LA 18.93 RAL 152.18 RAD 6587.4 VEL 11.477 pTH

LNCH AZMTH LNCH T|NE L-I TIME 1NJ LAT INJ LONG INJ RT ASC IN3 AZMTH INJ TIME

90.00 14 34 33 2702.04 -27.66 74.71 9.20 96.34 15 19 35

90.00 7 51 47 4078.80 -3.87 165.21 4.49 61.93 8 59 46

100.O0 16 7 28 2402.40 -28.86 52.49 9.03 98.15 16 47 30

100.OO 9 1 33 3853.67 -2.80 148.08 3.91 60.23 10 5 47

110.O0 17 40 49 2110.32 -31.92 29.65 8.37 102.94 18 15 99

110.O0 9 44 41 3718,52 -.16 136.18 2.26 55.82 10 46 40

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1162 TRA -.8680 TC3 4.2883 BAU .5987 SGT 3211.7 SGR 520.8 $G3 968.2

ROE -.1477 RRA -.0898 RC3 .6522 FAU .20420 RRT .8163 RRF -.8750 RTF -.9309

FOE .3555 FRA 1.0726 FC-17.1230 BSP 12352 968 3253.6 R23 -.1879 R13 -.9332

8OE .1879 BRA .8722 6C3 4.3376 FSP 3320 SG1 3239.9 SG2 298.2 THA 7.60

1.99 VHp 4.995 DpA .26 RAp 194.99 ECC 1.1699

PO CST TIM INJ 2 LAT INJ 2 LONG

2102.0 -26.49 66.24

3478.8 -7.59 158.51

1802.4 -27.43 43.98

3233.7 -6.75 141.51

1510.3 -29.81 21.07

3118.5 -4.63 129.96

ORgIT DETERMINATION ACCURACY

ST 539.2 9R 268.1 ss 404.6

CRT -.2054 CR9 .7980 CST .3833

LSA 576.9 MSA 436.8 SSA 51.1

ELI 542.8 EL2 260.6 ALF 172.41

LAUNCH DATE NOV 23 1964 FLIGHT TIME 222.00 ARR|VAL DATE JUL 5 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00 LOI. 62.76 VL

RP 234.33 LAP .21 LOP 222.80 VP

ME 203.837 GL 6.42 GP 5.44 ZAL

PLANETOCENTRIC CONIC

C3 10.153 VHL 3.187

LNCM AZMTH LNCH TIRE

90.00 14 33 54

90.00 7 44 56

100.00 16 6 31

100.00 8 33 0

110.00 17 39 17

110.00 9 38 44

DIFFERENT1AL CORRECTIONS

TOE .1730 TRA -.7232 TC3 4.6196 BAU .6356

ROE -.1376 RRA -.0764 RC3 .7399 FAU .21812

FOE .2532 FRA .8373 FC-18.5947 6SP 10720

60E .2210 BRA .7272 BC3 4.6817 FSP 3225

OI$TANCE 513.600 EARTH TO MARS

33.325 GAL .03 AZL 89.39 HCA 160.04 SMA 193.14 ECC .23551 INC .6119 Vt 30.175

21.106 GAp 5.86 AZP 90,38 TAL .15 TAp 160.18 RCA 147.65 Apo 238.62 V2 23.461

83.99 ZAP 150.29 ETS 168.89 ZAE 167.64 ETE 30.11 ZAC 95,96 ETC 255.76 ELP 150.74

DLA 18.63 RAL 151.24 RAD 6567.4 VEL 11.469 pTH 1.99 VHp 4.884 DpA .60 RAp 195.13 ECC 1.1671

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2687.08 -27.54 73.63 7.90 96.87 15 18 41 2087.1 -26.30 65.18

4087.11 -3.60 165.68 3.28 61.89 8 53 3 3487.1 -7.33 158.99

2388.42 -28.72 51.48 7.72 98.67 16 46 19 1788.4 -27.22 43.00

3861.00 -2.56 148.48 2.70 60.21 9 59 21 3261.0 -6.50 141.92

2098.19 -31.73 28.75 7.04 103.44 18 14 15 1498.2 -29.56 20.22

3724.00 .05 136.47 1.07 35.82 10 40 48 3124.0 -4.44 130.25

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 3263.2 SGR 562.8 SG3 1033.8 ST 523.5 SR 251.6 sS 316.0

RRT .8429 RRF -.9032 RTF -.9458 CRT -.4385 CRS .7352 CST .2195

SGB 3311.4 R23 -.1843 R13 -.9484 LSA 539.7 MSA 377.7 SSA 56.9

$61 3297.8 $62 299.7 THA 8.34 ELI 537.4 EL2 220.2 ALF 165.64

LAUNCH DATE NOV 25 1964 FLIGHT TIME 224.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00 LOt. 62.76 VL 33.299 GAL

RP 233.98 LAP .18 LOP 223.79 VP 21.108 GAP 5.44 AZP

RC 207.958 GL 5.75 GP 3.84 ZAL 83.27 ZAP 149.21ET$

PLANETOCENTRIC CONIC

C3 9.996 VHL 3.162 0LA 18.26 RAL 150.30 RA0 6567.4 VEL

DISTANCE 517.263 EARTH TO MARS

.09 AZL 89.45 HCA 161.02 SMA 192.66 ECC .23362 INC .5454 vl 30.175

90.52 TAL .48 TAp 161.51RCA 147.65 Apo 237.67 V2 23.498

168.60 ZAE 168.31ETE 34.69 ZAC 96.35 ETC 255.75 CLP 149.71

LNCH A2MTH LNCH TIME L-I TIME INJ LAT 1NJ LONG INJ

90.00 14 34 4 2669.13 -27.39 72.34 6.58 97.50 15 18 33

90.00 7 37 15 4098.77 -3.22 166.33 2.05 61.85 8 45 33

100.00 16 6 18 2371.69 -26.54 50.27 6.38 99.29 16 45 50

100.00 8 47 41 3871.44 -2.20 149.05 1.48 60.18 9 52 13

110.00 17 38 20 2083.78 -31.50 27.70 5.68 104.03 18 13 4

110.00 9 32 9 3732.12 .36 136.89 359.88 55.82 10 34 21

DIFFERENTIAL CCRRECTION$ MID-COURSE ExECuTION ACCURACY

TOE .1722 TRA -.8011TC3 4.4975 BAU .6117 $GT 3243.8 $GR 607.7 SG3 1071.2

ROE -.130fl RRA -.0818 RC3 .8301FAU .Z2374 RRT .8592 RRF -.9258 RTF -.9333

FOE .2338 FRA .9666 FC-19.3767 BSP 10825 SGB 3300.3 R23 -.2280 R13 -.9368

BOE .2160 BRA .8053 BC3 4.3771FSP 3415 SGI 3286.0 SG2 307.0 THA 9.22

11.462 PTH 1.99 VHP 4.777 DpA .99 RAp 195.26 ECC 1.1645

RT A$C INJ AZMTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

2069.1 -26.06 63.92

3498.8 -6.96 159.65

1771.7 -26.96 41.82

3271.4 -6.16 142.50

1483.8 -29.25 19.21

3132.1 -4.13 130.68

ORBIT DETERMINATION ACCURACY

ST 561.2 SR 241.7 SS 325.2

CRT -.3756 CRS .6935 CST .3460

LSA 380.6 MSA 372.5 SSA 57.0

EL1 569.8 EL2 220.6 ALF 169.17
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 25 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUL 9 1965

HELIOCENTRIC O_NIC

RL 147.65 LAL -.OO

RP 233.62 LAp ,15

RC 210.060 GL 5.00

PLANETOCENTRIC CONIC

C3 9,848 VHL 3.138

LNCM AZMTH LNCH TIME

90.00 14 33 8

9O.O0 7 28 38

100.00 16 6 55

100.OO 8 39 32

110.00 17 38 2

110.00 9 24 54

DIFFERENTIAL CORRECTIONS

TDE .1685 TRA -.7664

ROE -.1232 RRA -.0790

FDE .2093 FRA .8953

9DE .2087 8RA .7705

DISTANCE 520.942 EARTH TO MARS

LOL 6Z.76 VL 33,275 GAL .15 AZL 89.53 HCA 162.02 SMA 192.21 ECC .23183 INC .4695 vl 30.175

LOP 224.78 VP 21.111 GAP 5.03 AZP 90.45 TAL .80 TAp 162.82 RCA 147.65 APO 236.77 v2 23.536

GP 6,29 ZAL 82.58 ZAP 148.09 ETS 168.28 ZAE 168.88 ETE 40.10 ZAC 96,78 ETC 255.73 CLP 148.66

DLA 17.79 RAL 149.35 RAD 6567,4 VEL 11.456 pTH

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2647.88 -27.19 70.81 5.23 98.24 15 19 16

4114.09 -2.73 167.19 .81 61.B0 8 37 12

2331.89 -28.32 48.84 5.03 100.00 16 46 7

3885.30 -1.73 149.81 .26 60.15 9 44 17

2066.79 -31.21 26.46 4.29 104.71 18 12 29

3743.17 .78 137.47 358,69 55.82 10 27 17

MID-COURSE ExECuTION ACCURACy

TC3 4.5639 BAU .6143 SGT 3234.1SGR 665.8 SG3 1124.8

RC3 .9687 FAU .23380 RRT .8801RRF -.9448 RTF -.9347

FC-20,5526 BSP 11359 SGB 3301.9 R23 -.2410 R13 -.9390

9C3 4.6656 FSP 3674 $G1 3287,3 SG2 311.0 THA 10.36

1.99 VHp 4.674 DpA 1.43 RAp 195.38 ECC 1.16E1

PO CST TIM INJ 2 LAT INJ Z LONG

2047.9 -25.77 62.43

3514.1 -6.48 160.31

1751.9 -26.64 40.44

3285.3 -5.69 143.26

1466.8 -28.88 18.03

3143.2 -3.71 131.26

ORBIT DETERMINATION ACCURACY

ST 544,4 SR 230.3 SS 302.4

CRT -.3797 CRS .6751 CST .3502

LSA 562.3 MSA 347.9 SSA 60.6

EL1 552.6 EL2 209.9 ALF 169.32

LAUNCH DATE NOV 25 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 233.25 LAp .11

RC 212.144 GL 4.14

PLANETOCENTRIC CONIC

C3 9.710 VHL 3.116

LNCH AZMTH LNCH TIME

90.00 14 37 9

90.00 7 19 0

100.00 16 8 24

100.00 8 30 26

110.00 17 38 28

110.00 9 16 52

DIFFERENTIAL CORRECTIONS

TOE .1765 TRA -.7374

RDE -.1145 RRA -.0766

FOE .1354 FRA .8305

BDE .2104 8RA .7414

DISTANCE 524.637 EARTH TO MARS

LOL 62.76 VL 33.252 GAL .21 AZL 89.61HCA 163.01 SMA 191.78 ECC .23013 INC .3871 vl 50.175

LOP 225.77 Vp 21.117 GAp 4.62 A ZP 90.37 TAL 1.11 TAp 164,12 RC4 147.65 APO 235.91 V2 23.574

GP 6.81 ZAL 81.92 ZAp 146.94 ETS 167.93 ZAE 169.34 ETE 46.40 ZAC 97.26 ETC 255.72 CLP 147.56

DLA 17.21RAL 148.40 RAD 6567.4 VEL 11.450 pTH 1.99 VHp 4.574 DpA 1.93 RAp 195.51ECC 1.1598

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2622.92 -26.93 69.03 3.85 99.09 15 20 52 2022.9 -25.40 60.70

4133.46 -2.11 168.27 359.56 61.76 8 27 54 3533.5 -5.87 161.61

2328.65 -28.03 47.17 3.63 100.84 16 47 13 1728.6 -26.25 38.82

5902.97 -1.13 150.78 559.02 60.13 9 35 29 3303.0 -5.10 144.24

2046.87 -30.86 25.01 2.87 105.50 18 12 35 1446.9 -28.42 16.66

3737.52 1.33 138.21 357.48 55.84 10 19 29 3157.5 -3.16 132.01

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TCS 4.5940 BAU .6133 SGT 3212.0 SGR 732.5 SG3 1177.5 ST 542.2 SR 216.1 SS 272.7

RC3 1.1007 FAU .24352 RRT .8946 RRF -.9594 RTF -.9347 CRT -.4073 CRS .6015 CST .3910

FC-21.7107 BSP 11194 SGB 3294.5 R23 -.2568 R13 -.9401 LSA 560.2 MSA 311.4 SSA 65.3

BC3 4.7240 FSP 3839 SGI 3278.9 SG2 320.7 THA 11.64 ELI 550.3 EL2 194.4 ALF 169.45

LAUNCH DATE NOV 25 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00 LOL 62.76 VL

RP 232.88 LAp .08 LOP 226.77 VP

RC 214.210 GL 3,16 GP 7.38 ZAL

PLANETOCENTRIC CONIC

C3 9.583 VML 3.096

LNCH AZMTM LNCH TIME

90.00 14 40 13

90.00 7 S 14

100.00 16 10 32

100.00 S 20 16

110.00 17 39 41

110.00 9 7 36

DIFFERENTIAL CORRECTIONS

TDE .1893 TRA -.7086 TC3 4.5898 BAU .6094

ROE -.1042 RRA -.0736 RC3 1.2491FAU .25302

FOE .0782 FRA .7564 FC-22.8568 BSP 11224

BDE .2161BRA .7125 BC3 4.7568 FSP 4045

DISTANCE 528.347 EARTH TO MARS

33.230 GAL .26 AZL 89.71HCA 164,01 SMA 191.37 ECC .22851 INC .2947 Vl 30.175

21.125 GAp 4.22 AZp 90.28 TAL 1.41 TAp 165.42 RCA 147.64 Apo 235.10 V2 23.612

81.28 ZAp 145.73 ETS 167.53 ZAE 169.62 ETE 53.57 ZAC 97,79 ETC 255.70 CLP 146.44

DLA 16.50 RAL 147.43 RAD 6567.3 VEL 11.444 PTH 1.99 VHp 4.477 DpA 2,51 RAp 195.63 ECC 1.1577

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2593.81 -26.60 66.97 2.43 100.08 15 23 27 1993.8 -24.94 58.69

4157.39 -1.34 169.60 358.30 61.71 8 17 31 3557.4 -5.11 162.95

2301.49 -27.67 45.23 2.20 101.80 16 49 14 1701.5 -25.76 36.95

3924.94 -.39 151.99 357.77 60.11 9 25 41 3324.9 -4.36 145.46

2023.59 -30.42 23.34 1.41 106.40 18 13 25 1423.6 -27.87 15.07

3775.61 Z.02 139.16 356.26 55.87 10 10 52 3175.6 -2.47 132.95

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3173.2 SGR 809.6 SG3 1229.3 ST 546.3 SR 198.9 56 242.5

RRT .9048 RRF -.9706 RTF -.9339 CRT -.4427 CRS .4528 CST .4823

SGB 3274.9 R23 -.2724 RI3 -.9407 LSA 566.2 MSA 266.3 SSA 72.7

SG1 3257.6 SG2 335,8 THA 13.14 EL1 554.1EL2 175.8 ALF 169.81

LAUNCH DATE NOV 25 1964 FLIGHT TIME 232.00 ARRIVAL DATE JUL 13 1965

HELIOCENTRIC CONIC DISTANCE 532.073 EARTH TO MAR S

RL 147.65 LAL -.00 LOt. 62.76 VL 33.209 GAL .Sl AZL 89,81 HCA 165.01 SMA 190.99 ECC .22698 INC ,1856 vl 30.175

RP 232.31 LAp .03 LOP 227.77 VP 21.135 GAP 3.83 A_ 90.18 TAL 1.70 TAp 166.70 RCA 147.64 APO 234.34 V2 23.650

RC 216.258 GL 2.04 GP 8.04 ZAL 80.66 ZAp 144.48 ETS 167.08 ZAE 169.69 ETE 61.43 ZAC 98.40 ETC 255.68 CLP 145.28

PLANETOCENTRIC CONIC

C3 9.468 VHL 3.077 DLA 15.64 RAL 146.45 RAD 6567.3 VEL

LNCH A ZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

90.00 14 44 27 2559.97 -26.18 64.58 .96 101.20 15 27 7

90.00 6 56 10 4186.48 -.40 171.23 557.01 61.69 8 5 56

IO0.OO 16 14 2A 2269.87 -27.21 43.00 .72 102.89 16 52 14

1OO.OO 8 8 53 3951.81 .52 153.46 356.50 60.11 9 14 45

110.00 17 41 48 1996=42 -29,88 21,40 559.89 107.43 18 15 4

110.00 8 57 59 3798.02 2.87 140.33 355.03 55.92 10 1 17

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2041 TRA -.6767 TC3 4.5703 BAU .6058 SGT 3125.2 SGR 900.5 SG3 1283.0

ROE -.O918 RRA -.0695 RC3 1.4201FAU .26291 RRT .9126 RRF -.9791RTF -.9330

FOE -.0263 FRA .6597 F-C-_-_4.0401B_P 11188 S&B 3252.4 R23 -.2846 R13 -.9417

BDE .2236 BRA .6802 Be3 4.7859 FSp 4234 SG1 3232.9 SG2 355.9 THA 14.92

11.439 PTH 1.98 VHp 4.385 DpA 3.17 RAp 195.76 ECC 1.1558

PO CST TIM INJ 2 LAT INJ 2 LONG

1960.0 -24.37 36.38

3586.5 -4.18 164,59

1669.9 -25.16 34.79

3351.8 -3.46 146.94

1396.4 -27.21 13.23

3198.0 -1.62 134.12

ORBIT DETERMINATION ACCURACY

ST 552.8 SR 177.5 SS 222.8

CRT -.4784 CRS .1780 CST .6350

LSA 577.8 MSA 214.0 SSA 84.4

EL1 559.8 EL2 153.9 ALF 170.55
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NK_V ZS 19$4 FLIGHT TIME 234.00 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC CONIC

RL 147.88 LAL -.00

RP 232.14 LAP .0Z

RC 218.287 GL .74

PLAMETOCENTRIC COMIC

C3 9.366 VNL 3.060

LNCM AZMTM LNCH TIME

90.00 14 49 $8

90.00 6 42 36

100.00 16 lg 9

100.00 7 36 E

110.00 17 44 55

110.00 8 46 50

DIFFERENTZAL C_RR(CTIONS

TO( .2190 11_A -.8539

ROE -.0771 RRA -.0653

FO( -.1S11 FRA .$732

BOE .2322 BRA .6572

DISTANCE 535.812 EARTH TO MARS

LOL 62.76 VL 33.189 GAL .36 AZL 89.93 HCA 166.01 SMA 190.63 ECC .22553 INC .0641 vl 30.175

LOP 228.76 VP 21.147 GAP 3.45 AZP 90.07 TAL 1.97 TAp 167.98 RCA 147.64 Apo 233.62 V2 23.659

GP 8.79 ZAL 80.08 ZAP 143.17 ETS 166.57 ZAE 169.48 ETE 69.64 ZAC 99.09 ETC 255.66 CLP 144.09

OLA 14.60 RAL 145.44 RAD 6567.3 VEL 11.435 pTH 1.98 VHp 4.298 DpA 3.94 RAP 195.90 ECC 1.1541

L-i TIME [NJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2320.67 -23.63 61.83 35g.43 102.48 15 31 58 1920.7 -23.65 53.72

4221.53 .73 173.18 355.71 61.69 7 52 57 3621.5 -3.06 166.$5

2233.06 -26.62 40.42 359.17 104.13 16 56 22 1633.1 -24.42 32.31

3984.37 1.63 155.23 355.22 80.15 9 2 31 3384.4 -2.36 148.73

1984.70 -29.22 19.18 358.31 108.59 18 17 39 1364.7 -26.40 11.12

3825.49 3.92 141.77 353.79 56.02 9 50 35 3225.5 -.57 135.56

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TC3 4.5431BAU .6038 SGT 3082.3 8SIR 1008.0 $63 1337.8 ST 564.9 SR 152.2 55 235.4

RC3 1.6168 FAU .27292 RRT .9180 RRF -.9854 RTF -.9315 CRT -.4926 CRS -.1497 CST .7811

FC-25.2279 BSP 11101 SGB 3243.0 RZ3 -.2946 R13 -.9428 LSA 600.3 MSA 166.1 SSA 99.8

8C3 4.8222 FSP 4429 861 3220.3 SG2 382.6 THA 16.96 EL1 570.1 EL2 131.3 ALF 172.O1

LAUNCH DATE MOV 25 1964 FLIGHT TIME 238.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC CONIC DISTANCE 539.565 EARTH TO MARS

RL 147.65 LAL -.00 LOL 62.76 VL 33.170 GAL .41AZL 90.07 HCA 167.02 ,_MA 190.28 ECC .22416 INC .0747 V1 30.175

RP 231.76 LAP -.02 LOP 229.78 VP 21.162 GAP 3.07 AZP 89.93 TAL 2.23 TAp 169.25 RCA 147.63 Apo 232.9A vZ 23.728

RC 220.299 GL -.78 GP 8.67 ZAL 79.53 ZAP 141.80 ET8 185.99 zAE 168.97 ETE 77.75 ZAC 99.89 ETC 255.62 CLP 142.86

PLANI[TOCENTRIC COIMIC

C3 9.279 VHL 3.046 OLA 13.35 RAL 144.40 RAD 8587.3 VEL 11.431 PTH

LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH ]NJ TIME

90.00 14 36 56 2475.00 -24.92 58.68 357.83 103.91 15 38 11

90.00 6 27 18 4263.60 2.09 175.53 334.40 61.73 7 38 21

1OO.OO 16 23 15 2190.18 -25.87 37.45 357.56 103.52 17 1 45

1OO.OO 7 41 40 4023.64 2.96 157.41 333.92 60.24 8 48 44

110.OO 17 49 10 1927.60 -28.38 16.61 356.66 109.90 18 21 18

110.00 8 34 14 3858.99 5.19 143.53 332.53 58.17 9 38 33

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .244§ TRA -.6267 TC3 4.4816 BAU .6011 SGT 3022.3 SGR 1132.9 SG3 1390.7

ROE -.O375 RRA -.0594 RC3 1.8414 FAD .28233 RRT .9207 RRF -.9900 RTF -.9295

FOE -.3294 FRA .4630 FC-26.3590 BSP 11064 SGB 3227.6 R23 -.3008 R13 -.9443

BDE .2512 8RA .6295 8C3 4.8452 FSP 4630 SG1 3200.3 SG2 417.5 THA 19.38

1.98 VHp 4.215 OpA 4.82 RAp 196.06 ECC 1.1527

PO CST TIM INJ 2 LAT ]NJ 2 LONG

1875.0 -22.76 50.67

3863.6 -1.70 168.90

1590.2 -23.49 29.46

3423.6 -1.03 150.88

1327.6 -25.41 8.70

3259.0 .71 137.30

ORBIT DETERMINATION ACCURACY

ST 591.8 SR 118.3 SS 302.1

CRT -.4918 CRS -.4230 CST .8595

LSA 652.1 MSk 141.0 SSA 102.4

ELI 594.8 EL2 102.5 ALF 174.21

LAUNCH DATE NOV 25 %964 FLIGHT TIME 238.00 ARRIVAL DATE JUL ZI 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.0O LOL 62,76 VL

RP 231.38 LAP -.05 LOP Z30.79 VP

RC 222.292 GL -2.57 GP 10,69 ZAL

PLANETCK_ENTRIC CONIC

CS 9.214 VWL 3.035

LNCH AZMTH LHCH TIME

90.00 15 5 3_

gO.DO 6 9 55

100.00 16 3Z 56

lOO.O0 7 25 15

110.00 17 34 45

110.00 8 19 55

DIFFERENTIAL CORRECTIONs

TOE .2723 TRA -.5995 TC3 4.4035 8AU .6012

ROE -.O316 RRA -.0510 RC3 2.1038 FAU .29230

FOE -.5570 FRA .3287 FC-27.4637 8SP 11027

SO( .2741BRA .6017 BC3 4.8803 FSP 4813

DISTANCE 543.331 EARTH TO WARS

53.152 GAL .45 AZL 90.23 HCA 168.03 SRA 189.96 ECC .22286 [NC .2335 vt 30.175

21.178 GAP 2.70 AZP 89.77 TAL 2.47 TAp 170.50 RCA 147.63 APO 232.29 v2 23.768

79.02 ZAP 140.35 ETS 165.32 ZAE 168.12 ETE 85.28 ZAC 100.83 ETC 255.58 CLP 141.59

DLA 11.82 RAL 143,30 RAD 6567.3 VEL 11.428 pTH 1.98 VHp 4.138 DPA 5,86 RAp 196.25 ECC 1.1516

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

2421.76 -24.00 55.05 356.15 105.50 15 45 57 1821.8 -21.64 47.17

4314.10 3.71 178.35 353.08 61.91 7 21 49 3714.1 -.07 171.72

2140.05 -24.92 34.03 355.86 107.07 17 8 36 1540.1 -22.34 26.18

4071.04 4.55 160.02 352.62 60.42 8 35 6 3471.0 .58 153.48

1884.03 -27.34 13.65 354.92 111.37 18 26 9 1284.0 -24.19 5.90

3899.82 6.74 145.68 351.27 56.41 9 24 55 3299.8 2.27 139.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2957.6 SGR 1282.4 SG3 1444.5 ST 625.2 SR 76.8 SS 421.8

RRT .9221RRF -.9933 RTF -.9272 CRT -.3620 CRS -.4193 CST .8764

SGIB 3223.7 R23 -.3021 R13 -.9467 LSA 734.7 MSA 173.5 SSA 69.5

SG1 3190.7 9G2 459.9 THA 22.28 EL1 625.8 EL2 71.5 ALF 177.42

LAUNCH DATE NOV 25 1964 FLIGHT TIN( 240.00 ARRIVAL DATE JUL 23 1965

HELIOCENTRIC CCIkilC DISTANCE 547,112 EARTH TO MARS

RL 147.65 LAL -.00 LOL 62.76 VL 33.135 GAL .49 AZL 90.43 HCA 169.04 SMA 189.65 ECC .22163 INC .4268 vl 30.175

RP 231.01 LAP -.OS LOP 231.81VP 21.193 GAp 2.33 A ZP 89.58 TAL 2.71 TAp 171.75 RCA 147.62 APO 231.69 V2 23.807

RC 224.266 GL -4.69 GP 11.89 ZAL 78.55 ZAp 138.82 ETS 164.56 ZAE 166.90 ETE 91.90 ZAC 101.94 ETC 255.53 CLP 140.25

PLANETOCENTRIC CONIC

C3 9.178 VHL 3.030 DLA

LNCH AZMTM LNCM TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 15 16 13 2359.38 -22.80 30.87 354.38 107.26 15 55 33

90.00 5 49 59 4374.97 5.66 181,77 351.75 62.21 7 2 54

100.O0 16 42 29 2081.16 -23.68 30.09 354.07 108.80 17 17 10

100.00 7 6 24 4128.42 6.47 163.20 351.31 60.75 8 1'5 13

110.00 18 1 55 1832.61 -26.01 10.24 353.08 113.00 18 32 27

110.00 8 3 28 3949.74 8.61 148.33 350.00 56.79 9 9 18

DIFFERENT] AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3182 TRA -.5609 TC3 4.3339 BAU .6113 SGT 2913.4 SGR 1466.8 SG3 1502.4

ROE .0056 RRA -.0373 RC3 2.4178 FAD .30283 RRT .9244 RRF -.9936 RTF -.9273

FOE -.8732 FRA .1471 FC-28.3640 BSP 10768 SGB 3261.8 R23 -.2921 R13 -.9520

BOE .3182 6RA .5621BC3 4.9819 FSp 4942 $61 3222.3 8G2 505.9 THA 25.63

9.96 RAL 142.14 RAD 6567.3 VEL 11.427 PTH 1.98 VHP 4.068 DpA 7.08 RAP 196.49 ECC 1.1511

PO CST TIM INJ 2 LAT INJ 2 LONG

1759.4 -20.22 A3.14

3775.0 1.89 175.11

1481.2 -20.90 22.40

3528.4 2.52 156.63

1232.6 -22.67 2.68

3349.7 4.18 142.05

ORBIT DETERMINATION ACCURACY

ST 687.5 SR 50.1 SS 609.2

CRT .4878 CRS .4853 CST .8914

LSA 89A.0 MSA 212.4 SSA 43.3

ELI 688.0 EL2 43.7 ALF 2.04
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 25 1964 FLIGHT TIME 242.00 ARRIVAL DATE JUL 25 1965

HELI(_CENTRIC CONIC

RL 147.65 LAL -.00

RP 230.82 LAP -.11

RC 228.222 GL -7.23

PLANETO£ENTRIC CONIC

C3 9.188 VNL 3.031

LNCH AZMTH LNCH TIME

90.00 15 29 19

90.00 5 Z6 51

100.00 16 54 21

100.00 6 4-4 30

110.OO 18 11 1

110.OO 7 44 19

DISTANCE 550.904 EARTH TO MARS

LOL 62.76 VL 33.11g GAL .53 AZL 90.66 HCA 170.05 SNA 189.36 ECC .22046 INC .6611 vl 30.175

LOP 232.82 VP 21.215 GAP 1.97 AZP 89.35 TAL 2.93 TAp 172.99 RCA 147.62 APO 231.11 v2 23.847

GP 13.33 ZAL 78.14 ZAp 137.18 ETS 163.67 ZAE 165.31ETE 97.42 ZAC 103.27 ETC 255.45 CLP 138.g2

OLA 7.68 RAL 140.88 RAO 6567.3 VEL 11.427 PTH 1.98 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2283.5g -21.23 46.03 352.51 109.19 16 7 24

4449.07 7.9g 185.97 350.46 62.74 6 41 0

2011.32 -22.07 25.53 352.18 110.69 17 27 52

4198.37 8.79 167.12 350.04 61.31 7 54 29

1771.38 -24.32 6.28 351.16 114.79 18 40 33

4011.30 10.89 151.65 348.77 57.39 8 51 10

4.007 DpA 8.53 RAp 196.79 ECC 1.1512

PO CST TIM INJ 2 LAT INJ 2 LONG

1585.6 -18.41 38.48

3849.1 4.27 179.26

1411.3 -19.06 18.03

3598.6 4.89 160.50

1171.4 -20.78 358.93

3411.3 6.51 145.29

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTI(_I ACCURACY O_BIT DETERMINATION ACCURACY

TOE .3537 TRA -.5387 TC3 4.2027 8AU .6180 8GT 2827.2 SGR 1681.3 SG3 1547.9 ST 740.3 SR 114.0 SS 826.7

ROE .0537 RRA -.0220 RC3 2.7677 FAU .31094 RRT .9225 RRF -.9972 RTF -.9232 CRT .8959 CRS .9658 CST .9010

F02-1.2612 FRA -.0253 FC-29.3050 BSP 10999 _ 3289.4 R23 -.2834 R13 -.9561 LSA 1087.8 MSA 245.8 SSA 28.6

902 .3578 BRA .5392 8C3 5.0522 FSp 5138 961 3240.3 SG2 566.2 THA 29.75 EL1 747.3 EL2 50.2 ALF 7.89

LAUNCH OATS NOV 23 1964 FLIGHT TIN( 244.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC CONIC DISTANEE 554.708 EARTH TO MARS

RL 147.63 LAL -.00 LOL 62.76 VL 33.103 GAL .56 AZL 90.95 HCA 171.08 SNA 189.09 ECC .21937 INC .9475 vl 30.175

RP 230.24 LAp -.15 LOP 233.85 VP 21.236 GAP 1.82 AZP 89.08 TAL 3.13 TAp 174.21 RCA 147.61 Apo 230.57 V2 23.887

RC 228.139 GL -10.38 GP 13.09 ZAL 77.81 ZAP 135.39 ET$ 162.62 ZAE 183.30 ETE 101.82 ZAC 104.89 ETC 255.35 CLP 137.51

PLANET_ENTRIC CONIC

C3 9.261 VHL 3.043 OLA 4.84 RAL 139.49 RAO 6587.3 V[L 11.430 PTH 1.98 VHP 3.958 DpA 10.27 RAp 197.18 ECC 1.1524

LNCH AZMTH LNCH TIME L-I TIME ZNJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 13 43 29 2197.36 -19.15 40.39 350.57 111.27 16 22 7 1597.4 -16.09 33.05

90.00 4 59 34 4540.46 10.80 191.21 349.25 63.66 6 15 15 3940.3 7.17 184,41

100.00 17 9 7 1927.65 -19.97 20.21 350.21 112.72 17 41 14 1327.7 -16.71 12.92

100.00 6 18 38 4285.40 11.58 172.05 348.84 62.25 7 30 4 3685.4 7.78 165.33

110.00 18 22 34 1887.73 -22.14 1.68 349.14 116.73 18 50 52 1097.7 -18.38 354.57

110.00 7 21 40 4088.08 13.67 155.86 347.62 58.36 8 29 48 3488.1 9.38 149.38

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4027 TRA -.3133 TC3 4.0047 8AU .6324 _T 2730.7 3GR 1943.7 SG3 1586.9 ST 815.4 SR 242.1 SS 1115.0

ROE .1249 RRA .0018 RC3 3.1701FAU .31774 RRT .9191RRF -.9982 RTF -.9182 CRT .9230 CRS .9965 CST .9158

FOE-1.7081FRA -.2448 FC-29.7030 BSP 11170 _ 3351.8 R23 -.2667 R13 -.9620 LSA 1375.9 NSA 270.9 SSA 18.9

902 .4218 8RA .5133 8C3 5.1076 FSP 5259 SGI 3291.0 SG2 635.6 THA 34.67 EL1 845.9 EL2 89.8 ALF 15.50

LAUNCH DATE NOV 25 1964 FLIGHT TIME 246.00 ARRIVAL DATE JUL 29 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 229.88 LAp -.18

RC 230.078 GL -14.26

PLANETOCENTRIC CO_1C

CS 9.448 VHL S.074

LNCH AZNTH LNCH TIME

go.o0 16 5 48

go.o0 4 26 38

100.O0 17 27 43

100.00 5 4T 23

110.00 18 37 21

110.00 8 34 16

OISTANCE 558.523 EARTH TO MARS

LOL 62.76 VL 33.089 GAL .60 AZL 91.31 HCA 172.10 SMA 188.83 ECC ,21835 INC 1.3102 vl 30.175

LOP 234.87 VP 21.259 GAP 1.28 AZP BS.TO TAL 3.32 TAp 175.43 RCA 147.61 APO 230.05 V2 23.927

GP 17.25 ZAL 77.58 ZAP 133.42 ETS 161.38 ZAE 160.80 ETE 105.14 ZAC 106.90 ETC 255.21CLP 135.03

OLA 1.27 RAL 137.90 RAD 6567.3 VEL 11.438 PTH 1.98 VHp

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2080.24 -16.37 33.76 348.58 113.43 16 40 39

4655.38 14.18 197.96 348.22 65.23 5 44 14

1823.98 -17.17 13.95 348.20 114.85 17 58 10

4394.89 14.97 178.42 347.83 63.82 7 0 38

1608.08 -19.30 356.28 347.07 118.78 19 4 9

4185.52 17.07 161.35 346.66 59.93 8 4 2

DIFFERENTI4L CORRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .4621 TRA -.4933 TC3 3.7459 BAU .6576 SGT 2625.2 SGR 2264.0 SG3 1810.2

ROE .2294 RRA .0337 RC3 3.6151FAU .32160 RRT .9133 RRF -.9989 RTF -.9112

FOE-2.2981 FRA -.4817 FC-29.4688 BSP 11656 SGB 3466.6 R23 -.2425 R13 -.9690

00E .5159 BRA .4947 8C3 5.2039 FSP 5383 SG1 3692.4 $62 713.5 THA 40.38

LAUNCH DATE NOV 25 lgG4 FLIGHT TIN( 248.00

HELI(_ENTRIC CONIC DISTANCE 562.351

RL 147.85 LAL -.00 LOt. 62.76 VL 33.075 GAL .62 AZL 91.78 HCA 173.13 SMA

RP 229.47 LAp -.21 LOP 235.90 VP 21.283 GAP .93 AZP 88.23 TAL 3.50 TAp

RC 231.973 _L -19.14 GP 19.99 ZAL 77.51 ZAP 131.19 ETS 159.90 ZAE 157.71ETE

PLANETOCENTRIC CONIC

C3 9.832 VHL 3.136 DLA -3.26 RAL 136.05 RAD 6567.4 VEL 11.455 PTH 1.gg VHp

LNCH AZMTH LNCH TIME L-I TIME ZNJ LAT

90.00 16 32 3 1957.45 -12.61

90.00 3 45 34 4803.87 16.20

100.00 17 51 52 1699.97 -13.42

100.00 3 8 26 4536.59 19.03

110.00 18 56 37 1497.27 -15.55

110.00 6 20 11 4312.05 21.22

DIFFERENTIAL CORRECTZONS

TOE .5400 TRA -.4686 TC3 3.4309 OAU .7019

ROE .3911RRA .0847 RC3 4.0911FAU .32183

FOE-3.0419 FRA -.7776 FC-28.3367 9SP 12372

80E .6668 BRA .4762 BC3 5.3393 FSP 5438

3.925 DpA 12.42 RAp 197.72 ECC 1.1555

PO CST TIM INJ 2 LAT INJ 2 LONG

1490.2 -13.06 26.65

4055.4 10.72 190.99

1226.0 -13.68 6.g0

3794.9 11.33 171.52

1008.1 -15.31 349.43

3585.5 12.95 154.67

ORBIT DETERMINATION ACCURACY

ST 907.1 8R 433.1 8S 1465.8

CRT .9338 CRS .9994 CST .9307

LSA 1753.8 NgA 288.3 SSA 12.7

ELI 995.5 EL2 139.1 ALF 24.59

ARRIVAL DATE JUL 31 1965

EARTH TO MARS

188.59 ECC .21735 INC 1.7819 vl 30.175

176.63 RCA 147.60 APO 229.58 V2 23.968

107.48 ZAC 109.45 ETC 254.99 CLP 134.49

3.916 OpA 15.10 RAp 198.46 ECC 1.1618

INJ LONG INJ RT ASC INJ AZI4TH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

23.82 346.66 115.56 17 4 40 1357.5 -9.07 18.93

207.00 347.59 67.93 5 5 38 4203.9 15.05 199.74

6.48 346.23 116.96 18 20 12 1100.0 -9.69 359.67

186.98 347.22 66.50 6 24 3 3936.6 15.69 179.78

349.88 345.04 120.83 !9 21 34 897.3 -11.34 343.30

168.82 346.11 62.55 7 32 3 3712.1 17.38 161.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2317.6 $GR 2667.9 983 1613.4 9T 1021.8 8R 720.3 SS 1894.7

RRT .9071RRF -.9993 RTF -.9040 CRT .9486 CR$ .9999 CST .9453

8GB 3668.3 R23 -.2081 R13 -.9775 LSA 2250.2 MSA 299.1 SSA 8.5

SGI 3582.3 SG2 789.3 THA 46.83 ELI 1235.9 EL2 188.4 ALF 34.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP Z29.09 LAP -,25

RC Z33.848 GL -25.39

PLANETOCENTRIC CONIC

C3 10.591VHL 3.254

LNCH AZMTH LNCN TIME

90.00 17 7 43

90.00 2 51 45

100.00 18 24 37

100.00 4 17 32

110.00 19 22 45

110.00 5 35 54

FLIGHT TIME 250.00 ARRIVAL DATE AUG 2 1965

DISTANCE 566.190 EARTH TO MARS

LOL 62.76 VL 33.062 gkL .65 AZL 92.42 HCA 174.16 SMA 188.36 ECC .21643 INC 2.4184 vl 30.175

LOP 236.93 VP 21.309 GAP .60 AZp 87.59 TAL 3.66 TAp 177.82 RCA 147.60 APO 229.13 V2 24.009

gp 23.52 ZAL 77.70 ZAp 128.57 ETS 158.12 ZAE 153.83 ETE 108.96 ZAC 112.75 ETC 254.66 CLP 132.84

DLA -9.10 RAL 133.77 RAD 6567.4 VEL 11.488 pTH 2.00 VHP 3.948 DpA 18.53 RAp 199.52 ECC 1.1743

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1787.33 -7.44 16.02 345.09 117.40 17 37 31 1187.5 -3.71 9.32

5003.62 22.80 219.84 347.77 72.74 4 15 8 4403.6 20.23 212.11

1339.45 -8.29 357.32 344.63 118.82 18 50 17 939.4 -4.38 350.71

4726.94 23.72 199.16 347.44 71.25 5 36 19 4126.9 20.94 191.47

1337.45 -10.32 342.16 343.28 122.71 19 45 22 757.4 -6.14 335.81

4481.70 26.15 179.52 346.43 67.16 6 50 36 3881.7 22.82 171.94

DIFFERENTIAL CCRRECTIONS

TOE .6487 11RA -.4385 TC3 3.0203 BAU .7738

ROE .6602 RRA .1743 RE3 4.3541FAU .31692

FOE-4.0104 FRA-l.1719 FC-25.9049 BSP 13336

BOE .9256 BRA .4719 BC3 5.4646 F SP 3296

LAUNCH DATE NOV 23 1964

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 228.70 LAp -.28

RC 235.703 gL -33.48

PLANETOCENTR|C CONIC

C3 12.133 VHL 3.483

LNCH AZNTN LNCH TIME

90.00 18 1 37

90.00 1 34 28

100.00 19 13 31

100.00 3 5 14

110.00 20 0 55

110.00 4 34 20

DIFFERENTIAL CORRECTIC_IS

TOE .7904 TRA -.4108 TC3 2.4852 BAU .8803

ROE 1.1115 RRA .3219 RC3 4.8364 FAU .30032

FOE-3.1163 FRA-1.60ZZ FC-21.4289 BSP 15015

BDE 1.3639 BRA .5219 Be3 5.4283 FSP 5009

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SgT 2404.2 SGR 3199.1 Sg3 1589.7 ST 1167.4 SR 1169.5 SS 2424.0

RRT .8987 RRF -.9996 RTF -.8947 CRT .9602 CRS 1.0000 CST .9579

SGB 4001.8 R28-.1669 R13 -.9856 LSA 2917.4 MSA 307.8 SSA 5.7

sgl 3907.5 SG2 863.4 THA 53.93 EL1 1635.9 EL2 233.2 ALF 45.05

FLIGHT TIHE 252.00 ARRIVAL DATE AUG 4 1965

DISTANCE 370.038 EARTH TO MARS

LOL 62.76 VL 33.030 GAL .68 AZL 93.33 HCA 175.19 SMA 188.15 ECC .21556 INC 3.3311 vl 30.175

LOP 257.96 VP 21.$36 gap .27 AZP 88.68 TAL 3.82 TAp 179.01 RCA 147.59 APO 228.71 v2 24.049

GP 28.19 ZAL 78.28 ZAP 125.36 ETS 156.03 ZAE 148.83 ETE 109.73 ZAC 117.11ETC 254.11CLP 131.04

DLA -16.66 RAL 130.84 RAD 6567.5 VEL 11.555 pTH 2.02 VHp 4.053 DpA 23.03 RAp 201.08 ECC 1.1997

L-I TIME INJ LAT INJ LONg INJ RT ASC INJ AZMTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LC_NG

1555.60 -.03 3.01 344.62 118.32 18 27 32 955.6 3.76 356.37

5291.86 27.19 239.77 349.53 81.76 3 2 40 4691.9 25.77 231.39

1323.57 -1.06 343.38 344.04 119.88 19 35 35 723.6 2.93 338.85

4999.12 28.$5 218.02 349.32 80.11 4 28 34 4399.1 26.70 209.61

1175.10 -3.68 332.48 342.41 124.01 20 20 30 575.1 .81 326.27

4720.36 31.37 196.10 348.57 75.67 5 53 0 4120.4 29.09 187.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2266.5 SGR 3873.0 sg3 1499.6 ST 1318.2 SR 1838.6 SS 2965.3

RRT .8856 RRF -.9997 RTF -.8805 CRT .9684 CRS 1.0000 CST .9666

8gB 4487.5 R23 -.1258 R13 -.9919 LSA 3716.5 NSA 315.0 SSA 3.8

SG1 4390.3 SG2 928.8 THA 61.20 EL1 2246.3 EL2 269.0 ALF 54.64

LAUNCH DATE NOV 25 1964 FLIGHT TIME 254.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC DISTANCE 573.895 EARTH TO MARS

RL 147.65 LAL -.00 LOL 62.76 VL $3.039 GAL .70 AZL 94.75 HCA 176.22 SMA 187.95 ECC .21475 INC 4.7475 vl 30.175

RP 228.31 LAP -.31 LOP 239.00 VP 21.365 GAP -.05 AZP 85.26 TAL 3.96 TAp 180.18 RCA 147.59 APO 228.31 V2 24.090

RC 237.537 GL -45.88 gp 34.52 ZAL 79.47 ZAp 121.19 ETS 153.69 ZAE 142.24 ETE 110.05 ZAC 123.00 ETC 253.13 CLP 128.94

PLANETOCENTRIC CON|C

C3 15.551 VHL 3.944 0LA -26.38 RAL 126.77 RAO 6367.6 VEL 11.702 pTH Z.06 VHp 4.307 DpA 29.05 RAP 203,45 ECC 1.2559

LNCH AZNTH LNCH TINE L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAX [NJ 2 LONG

90.00 19 58 9 1134.79 13.12 339.08 348.15 115.32 20 17 4 534.8 16.43 531.96

90.00 23 1 33 5821.23 26.39 278.09 352.72 100.66 24 38 34 5221.2 27.59 269.63

100.00 20 50 6 967.01 10.83 325.58 346.98 118.03 21 6 13 367.0 14.50 318.71

100.00 0 56 13 5464.23 28.92 252.29 353.18 97.92 2 27 17 4864.2 29.71 243.56

110.00 21 7 34 912.17 6.34 318.72 344.27 123.66 21 22 47 312.2 10.72 312.37

110.00 2 55 14 5091.84 34.12 224.55 353.72 92.17 4 20 6 4491.8 34.05 215.31

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE 1.OO39 TRA -.3723 TC3 1.7727 9AU 1.0389 SGT 2108.8 8GR 4725.8 SG3 1303.7 ST 1470.3 SR 2816.3 SS 3385.3

ROE 1.9268 RRA .5914 RC3 4.6718 FAU .26469 RRT .8683 RRF -.9998 RTF -.8620 CRT .9743 CRS 1.0000 CST .9729

F09-6.2195 FRA-2.0418 FE-14.7354 BSP 17534 SGB 3175.0 R23 -.0899 R13 -.9958 LSA 4631.6 NSA 319.5 SSA 2.7

BDE 2.1726 BRA .6990 BC3 4.9968 FSP 4423 SGt 5082.9 882 971.9 THA 67.97 EL1 3163.4 EL2 293.6 ALF 62.78

LAUNCH DATE NOV 25 1964 FLIGHT TIME 256.00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC CONIC DISTANCE 577.759 EARTH TO MARS

RL 147.65 LAL -.00 LOL 62.76 VL $3.028 GAL .72 AZL 97.23 HCA 177.26 5MA 187.76 ECC .21398 INC 7.2315 vt 30.175

RP 227.92 LAP -.33 LOP 240.04 VP 21.393 GAP -.37 A ZP 82.77 TAL 4.09 TAp 181.35 RCA 147.58 APO 227.94 V2 24.132

RC 239.350 GL -57.09 gp 43.14 ZAL 81.49 ZAP 115.49 ETS 131.57 ZAE 133.39 ETE 110.53 ZAC 130.92 ETC 231.27 CLP 126.14

PLANETOCENTRIC CONIC

C3 24.533 VHL 4.933 DLA -38.51RAL 120.50 RAD 6368.0 VEL 12.079 pTN 2.16 VHP 4.917 DpA 37.21 RAp 207.18 ECC 1.4037

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

62.72 17 35 43 1333.19 24.48 15.58 353.58 120.71 19 21 18 935.2 28.36 8.14

117.28 O 17 51 5636.51 24.49 263.60 355.59 120.70 1 51 47 5036.5 28.37 256.20

62.72 17 55 43 1335.19 24.48 15.53 355.58 120.71 18 21 18 935.2 28.36 8.14

117.28 0 17 51 5636.31 24.49 263.60 335.59 120.70 1 51 47 5036.5 28.37 256.20

62.72 17 55 43 1533.19 24.48 15.53 353.58 120.71 18 21 18 933.2 28.36 8.14

117.28 0 17 51 5636.51 24.49 263.60 355.59 120.70 1 51 47 5036.3 28.37 256.20

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3526 TRA -.3153 TC3 1.0118 BAU 1,3232 8GT 1915.8 SGR 5976.1 883 990.0 ST 1571.2 SR 4213.3 SS 3437.3

ROE 3.6102 RRA 1.2296 RC3 3.9033 FAU .20901 RRT .8354 RRF -.9998 RTF -.8259 CRT .9761CRS 1.0000 CST .9743

F0(-6.9231 FRA-2.5073 FC3-7.37§7 BSP 19246 SGB 6275.6 R2S -.0622 R13 -.9980 LSA 5650.1MSA 334.1 SSA 2.0

BDE 3.8553 9RA 1.2694 9C3 4.0344 FSP 3009 SG1 6192.8 882 1016.0 THA 74.58 EL1 4483.3 ELZ 320.8 ALF 69.89
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV Z5 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 225.58 LAp -.54

RC 249.803 GL 62.66

PLANEYOCENTRIC CONIC

C3 30.713 VHL 5.542

LNCH AZMYM LNCH TIME

18.29 10 42 22

18.29 5 59 17

22.22 8 29 4

157.78 18 59 32

22.22 8 29 4

157.78 18 59 32

FLIGHT TIME 268.00 ARRIVAL DATE AUG 20 1965

DISTANCE 601.336 EARTH TO MARS

LOL 62.76 VL 32.977 GAL .76 AZL 81.41HCA 185.64 SMA 186.87 ECC .21028 INC 8.5858 V1 30.175

LOP 246.37 VP 21.598 GAp -2.12 AZP 98.57 TAL 4.37 TAp 188.01 RCA 147.58 APO 226.17 v2 24.381

GP -38.62 ZAL 82.18 ZAp 110.94 ETS 196.18 ZAE 135.53 ETE 229.48 ZAC 50.98 ETC 252.09 CLP 117.22

DLA 70.36 RAL 190.07 RAD 6568,2 VEL 12.332 PTH 2.22 VHp 4.094 DpA -34.76 RAp 165.34 ECC 1.5055

L-I TIME INJ LAT ]NJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

4365.68 -46.36 234.64 117.88 23.89 11 55 7 3765.7 -53.77 229.63

4692.93 -25.66 243.00 56,68 17.83 7 17 30 4093.0 -33.25 240.49

4520.06 -35.42 235.07 85.53 24.11 9 44 24 3920,1 -42.65 231.05

2763.39 -35.42 84.34 85.52 24.11 19 45 35 2163.4 -42.64 80.32

4520.06 -35.42 235.07 85.53 24.11 9 44 24 3920.1 -42.65 251.05

2763.39 -35.42 84.34 85.52 24.11 19 45 35 2163.4 -42.64 80.32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY @_BIT DETERMINATION ACCURACY

TOE .8371 TRA -.1873 TC3 .0971BAU 1,2538 8GT 1065.9 SGR 3922.5 SG3 1451.6 ST 903.2 8R 2963.0 SS 3002.6

RDE 2.6132 RRA 1.3012 RC3-3.0521FAU .31359 RRT -.0514 RRF .9998 RTF -.0381 CRT .8153 CRS -.9999 CST -.8234

FOE 7.5528 FRA 3.6088 FC3-8.8393 BSP 20264 SGB 6017.7 R23 -.0150 R13 .9998 LSA 4283.7 MSA 510.7 SSA 2.5

808 2.7502 BRA 1.3147 BC3 3.0536 FSP 4939 SGI 5922.8 SG2 1064.5 THA 90.55 EL1 3055.8 EL2 507.1 ALF 75.64

LAUNCH DATE NOV 25 1964 FL]GHT TIME 270.00 ARRIVAL DATE AUG 22 1965

HELIOCENTRIC CONIC DI STANCE 605.276 EARTH TO MARS

RL 147.65 LAL -.00 LOL 62.76 VL 32.971GAL .76 AZL 82.96 HCA 184.70 SMA 186.76 ECC .20980 INC 7.0446 V1 30.175

RP 225.19 LAP -.38 LOP 247.43 VP 21.635 GAP -2.40 AZP 97.02 TAL 4.39 TAp 189.10 RCA 147.58 Apo 225.94 V2 24.423

RC 251.477 GL 56.71 GP -32.56 ZAL 81.01 ZAp 111.61 ETS 193.15 ZAE 139.20 ETE 223.33 ZAC 56.76 ETC 253.40 CLP 115.92

PLANETOCENTRIC CONIC

C3 23.398 VHL 4.837 OLA 66.63 RAL 177.72 RAD 6567,9 VEL 12.032 pTH 2.15 VHp 3.684 DpA -29.59 RAp 168.67 ECC 1.3851

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

26.78 7 49 46 4439.15 -38.35 227.46 67.74 30.38 9 3 46 3839.2 -45.12 222.15

153.22 18 0 18 2709.34 -38.34 81.62 57.72 30.38 18 45 27 2109.3 -45.11 76.31

26.78 7 49 46 4439.15 -38.35 227.46 67.74 30.38 9 3 46 3839.2 -45.12 222.15

153.22 18 0 18 2709.34 -38.34 81.62 67.72 30.38 1<8 45 27 2109.3 -45.11 76.31

26.78 7 49 46 4439.13 -38.33 227.46 67.74 30.38 9 3 46 3839.2 -45.12 222.15

153.22 18 0 18 2709.34 -38.34 81.62 67.72 30.38 18 45 27 2109.3 -45.11 76.31

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7132 TRA -.2274 TC3 .0316 BAU 1.0525 9GT 1085.1SGR 5160.1SG3 1829.5 ST 869.0 SR 2975.7 SS 3882.8

ROE 2.4078 RRA .9413 RC3-3.3642 FAU .38076 RRT .0604 RRF .9998 RTF .0703 CRT .8652 CRS-I.0000 CST -.8694

FOE 9.8946 FRA 3.7473 FC-14.0885 BSP 17609 SGB 5273.0 R23 -.0074 R13 .9998 LSA 4950.1MSA 427.1 SSA 3.0

BDE 2.5112 9RA .9684 BC3 3.3646 FSP 6225 SG1 5160.6 SGZ 1083.0 THA 89.24 EL1 3071.1 EL2 422.1 ALF 75.54

LAUNCH DATE NOV 25 1964 FLIGHT TIME 272.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 224.80 LAP -.61

RC 253.132 GL 52.12

PLANETOCENTRIC CONIC

C3 19.488 VHL 4.4|5

LNCH AZMTH LNCH TIME

30.90 7 31 14

149.10 17 22 45

30.g0 7 31 14

149.10 17 22 45

30.90 7 31 14

149.10 17 22 45

DISTANCE 609.231

LOt. 62.76 VL 32.965 GAL .76 AZL 83.93 HCA

LOP 248.50 vP 21.673 GAp -2.67 AZp 96.04 TAL

GP -28.04 ZAL 80.15 ZAp 111.30 ET5 190.56 ZAE

EARTH TO MARS

185.77 SNA 186.65 ECC .20936 ]NC 6.0681 VI 30.175

4.40 TAp 190.17 RCA 147.58 Apo 225.73 V2 24.465

141.04 ET[ 217.23 ZAC 61.01 ETC 254.17 CLP 114.31

DLA 63.13 RAL 170.69 RAD 6567.8 VEL 11.869 PTH 2.1I VHp

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME

4380.29 -39.53 220.59 55.98 35.88 8 44 14

2680,20 -39.52 79.40 55.97 35.87 18 7 25

4380.29 -39.53 220.59 55.98 35.88 8 44 14

2680.20 -39.52 79.40 55.97 35.87 18 7 25

4380.29 -39.53 220.59 55.98 35.88 8 44 14

2680.20 -39.52 79.40 55.97 35.87 18 7 25

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6774 TRA -.2367 TC3 -.0731BAU .9040 9GT 1113.0 SGR 4559.1SG3 2116.6

ROE 2.0404 RRA .7299 RC3-3,4688 FAU .42871 RRT .2171RRF .9997 RTF .2256

F0810.8935 FRA 3.7749 FC-19.0430 BSP 15713 SGB 4693.0 R23 .0046 RI3 .9998

BDE 2.1499 8RA .7673 9C3 3.4696 FSP 7291 961 4565.9 SG2 1084.9 THA 86.78

LAUNCH DATE NOV 25 1964 FL[GHT TIME 274.00

HELIOCENTRIC CONIC D] STANCE 613.197

RL 147.65 LAL -.00 LOt. 62.76 VL 32.959 GAL .76 AZL 84.61 HCA 186.84 SMA

RP 224.41 LAp -.64 LOP 249.38 VP 21.712 GAP -2.93 AZP 95.35 TAL 4.38 TAp

RC 254.766 GL 48.48 GP -24.60 ZAL 79.51 ZAP 110.41 ETS 188.44 ZAE 141.62 ETE

PLANETOCENTRIC CONIC

C3 17.114 VHL 4.137 OLA 60.16 RAL 166.28 RAD 6567.7 VEL 11.768 PTH 2.08 VHp

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH ]NJ TIME

34.42 7 22 11 4334.80 -39.82 214.76 47.69 40.39 8 34 26

145.58 16 56 27 2664.93 -39.81 77.76 47.67 40.38 17 40 52

34.42 7 22 11 4334.80 -39.82 214.76 47.69 40.39 8 34 26

1,45.58 16 56 27 2664.93 -39.81 77.76 47.67 40.38 17 40 52

34.42 7 22 11 4334.80 -39.82 214.76 47.69 40.59 8 34 26

145.58 16 36 27 2664.93 -39.81 77.76 47.67 40.38 17 40 52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTZON ACCURACY

TOE .6849 TRA -.2338 TC3 -.2702 BAU .8012 SGT 1174.9 SGR 4063.5 SG3 2330.5

ROE 1.7072 RRA .5768 RC3-3.4914 FAU .46897 RRT .3844 RRF .9996 RTF .3914

FDE11.1702 FRA 3.6466 FC-23.7231BSP 13873 SGB 4230.0 R23 .0238 R13 .9994

BOE 1.8395 BRA .6231BC3 3.5018 FSP 7945 SGI 4090.4 862 1077.5 THA 83.18

3.445 DpA -25.I9 RAp 170.60 ECC 1.3207

PO CST TIM INJ 2 LAT INJ 2 LONG

3780.5 -45.83 214.29

2080.2 -45.82 73.09

3780.3 -45.83 214.29

2080.2 -45.82 73.09

3780.3 -45.83 214.29

2080,2 -45.82 73.09

ORBIT DETERMINATION ACCURACY

ST 902.5 SR 2723.4 SS 4320.7

CRT .8952 CRS-1.0000 CST -.8983

LSA 5171.6 MSA 393.6 SSA 3.4

ELI 2843.1 EL2 385.3 ALF 73.16

ARRIVAL DATE AUG 26 1965

EARTH TO MARS

186.56 ECC .20896 INC 5.3927 vl 30.175

191.23 RCA 147.58 APO 225.54 V2 24.306

211.66 ZAC 64.20 ETC 254.67 CLP 112.56

3.289 OpA -21.84 RAp 171.73 £CC 1.2817

PO CST TIN INJ 2 LAY INJ 2 LONG

3734.8 -43.69 207.76

2064.9 -45.68 70.76

3734.8 -45.69 207.76

2064.9 -45.68 70.76

3734.8 -43.69 207.76

2064.9 -45.68 70.76

ORBIT DETERNrNAT|ON ACCURACY

ST 968.8 SR 2414.5 SS 4483.7

CRT .9185 CRS-I.0000 CST -.9211

LSA 5170.4 MSA 373.1 SSA 4.0

EL1 2576.8 EL2 358.9 ALF 69.35
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

L&UNCH DAYE NOV 25 1964

HELIOCENTRIC C(_41C

RL 147.65 LAL -.00 LOL 62.76 VL

RP 224.02 LAP -.6T LOe 250.66 VP

RC 256.580 GL 45.55 GP -21.90 ZAL

PLANETOCENTRIC CONIC

C3 1§.$42 VHL 3.942

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

3?.42 7 18 0 4298.01 -39.68

142.58 19 36 44 2857.72 -59.E7

37.42 7 16 0 4298.01 -39.68

142.58 19 38 44 2657.72 -39.67

37.42 7 18 0 4298.01 -39.68

142.58 18 36 44 2657.72 -59.67

DIFF(RENT1AL CORRECTIONS

TOE .7174 TRA -.2295 TC3 -.5214 8AU .7192

ROE 1.4585 RRA .4941 RC3-3.4221FAU .49774

FOE11.2487 FRA 3.6015 FC-27.7282 8SP 12722

BOE 1.8254 8RA .5558 BC3 3.4616 FSP 8610

LAUNCH DATE NOV 25 1984

HELIOCENTRIC GONIC

RL 14T.65 LAL -.00 LOL 82.78 VL 32.930 GAL

RP 223.63 LAp -.71 LOP 251.74 VP 21.792 GAP

FLIGHT TIME 276.00 ARRIVAL DATE AUG 28 1965

DISTANCE 617.175 EARTH TO MARS

32.954 GAL .75 AZL 65.10 HCA 187.92 SNA 188.47 ECC .20859 INC 4.8989 vt 30.175

21.752 GAP -3.19 AZP 94.85 TAL 4.35 TAp 192.27 RCA 147.58 APO 225.37 V2 24.548

79.04 ZkP 109.17 ETS 186.71 ZAE 141.37 ETE 208.79 ZAC 88.88 ETC 255.02 CLP 110.72

DLA 57.66 RAL 163.26 RAD 6567.6 VEL 11.702 pTH 2.08 VHp 3.179 DpA -19.12 RAP 172.35 ECC 1.2558

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

209.86 41.59 44.04 8 29 38 3698.0 -45.18 202.59

76.63 41.57 44.05 17 21 1 2057.7 -45.16 69.16

209.86 41.59 44.04 8 29 38 3698.0 -45.18 202.39

76.83 41.57 44.05 17 21 1 2057.7 -45.18 69.16

209.86 41.59 44.D4 8 29 58 3698.0 -45.18 202.59

76.63 41.57 44.03 17 21 1 2057.7 -45.16 69.16

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1282.5 SGR 3674.7 SG3 2505.4 ST 1059.3 SR 2157.7 SS 4565.9

RRT .5303 RRF .9995 RTF .5359 CRT .9351 CRS-I.0OOO CST -.9373

SGB 3892.0 R23 .0508 R13 .9983 LSA 5147.1 MSA 363.• SSA 4.7

SG1 3742.8 $62 1067.5 THA 78.57 EL1 2379.4 ELI 340.5 ALF 64.•9

FLIGHT TIME 278.00 ARRIVAL DATE AUG 30 1965

DISTANCE 621.161 EARTH TO MARS

.74 AZL 85.48 HCA 189.00 SNA 186.39 ECC .20824 INC 4.5208 vl 30.175

-5.44 AZP 94.47 TAL 4.31 TAP 193.31 RCA 147.58 APO 225.21 V2 24.590

ETS 185.28 Z/ME 140.54 ETE 202.85 ZAC 68.58 ETC 255.28 CLP 108.85RC 25•.974 _ 43.13 GP -19.74 ZAL 78.70 ZAp 107.69

PLAN_TOCENTRIC CONIC

CS 14.452 VHL S.799 DLA 55.54 RAL 161.13 RAO 8567.6 VEL 11.654 PTH 2.05 VHP 3.097 DpA -16.85 RAp 172.63 ECC 1.2375

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

40.00 • 16 29 4267.51 -39.32 205.75 58.95 47.00 8 27 SG 3667.3 -44.50 197.94

140.00 16 21 16 2655.$0 -39,31 •5.88 36.93 46.99 17 5 31 2055.3 -44.49 68.10

40.00 • 16 21) 4267.$1 -39.32 205.75 36.95 47.00 8 27 58 3667.3 -44.50 197.94

140.00 18 21 16 2655.30 -39.31 •5.68 38.93 46.99 17 5 51 2055.3 -44.49 68.10

40.00 7 18 29 4267.51 -39.32 205.75 $6.95 47.00 8 27 36 3667.3 -44.50 197.94

140.00 18 21 16 2655.30 -39.31 75.88 56.95 46.99 17 5 31 2055.3 -44.49 68.10

DIFFERENTIAL C_RECTIONS MID-_flSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7624 TRA -.2191TC3 -.8197 8AU .8650 9GT 1452.2 SGR 5547.5 SG5 2643.5 ST 1163.3 SR 1923.5 SS 4547.1

ROE 1.2558 RRA .4092 RC5-5.5572 FAU .52362 RRT .6508 RRF .9995 RTF .6550 CRT .9483 CRS-I.0000 CST -.9502

FDElt.lO35 FRA 3.4817 FC-31.4104 88P 11717 S_ 3G41.O R23 .0857 RI3 .9957 LSA 5080.0 MSA 354.9 SSA 5.5

80E 1.4691 8RA .4642 BC3 3.4364 FSP 9044 SOl 3488.3 SG2 1043.5 THA 72.86 ELl 2225.1 EL2 319.2 ALF 59.47

LAUNCH DATE NOV 25 1964 FLIGHT TIME 280.00 ARRIVAL DATE SEP I 1965

HELIOCENTRIC CONIC DISTANCE 625.158 EARTH TO MAR S

RL 147.65 LAL -.OO LOL 82.75 VL 52.946 GAL .75 AZL 85.78 HCA 190.09 SMA 186.32 ECC .20793 INC 4.2232 Vl 30.175

RP 223.24 LAP -.74 LOP 252.82 VP 21.653 GAP -3.69 AZP 94.16 TAL 4.25 TAp 194.35 RCA 147.58 Apo 225.07 V2 24.632

RC 259.547 GL 41.12 GP -17.97 ZAL 78.47 ZAP 106.06 ETS 184.10 ZkE 139.32 ETE 19g.15 ZAC 70.12 [TC 255.4g CLP 106.91

PLANETOC(NTRIC CONIC

C3 13.610 VHL 5.689 DLA 53.73 RAL 159.57 RAD 6567.5 VEL 11.619 PTH 2.04 VHp 3.034 DpA -14.go RAp 172.68 ECC 1.2240

LNCH AZMYH LNCH TIME b-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

42.22 7 19 55 4240.92 -38.88 202.21 53.35 49.44 8 27 18 3640.9 -43.77 194.21

137.78 19 8 43 2655.90 -38.85 75.42 33.33 49.42 16 52 59 2055.9 -43.76 67.43

42.22 7 IS 55 4240.92 -38.86 202.21 33.35 49.44 8 27 18 3640.9 -43.77 194.21

137.78 16 8 45 2655.90 -58.85 75.42 33.33 49.42 16 _2 59 2055.9 -43.78 67.43

42.22 7 16 55 4240.92 -38.88 202.21 33.35 49.44 8 27 IG 3640.9 -43.77 194.21

137.78 16 8 43 2655.90 -38.85 75.42 33.33 49.42 16 52 59 2055.9 -43.76 67.45

DIFFERENTIAL C.CRRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8145 TRA -.2D53 TC3-1.1584 8AU .6205 SGT 1619.0 8GR 3075.5 SG3 2757.8 ST 1275.4 SR 1745.7 SS 4535.5

ROE 1.1067 RflA .3622 RC3-3.2074 FAU .54118 RRT .7599 RRF .9991RTF .7431 CRT .9576 CRS-I.OOOO CST -.9593

FoEIO.9891 FRA 3.4583 FC-$4.4235 BSP 11215 9GIB 3475.6 R23 .1250 R13 .9912 LSA 5011.5 NSA 350.2 SSA 6.2

BDE 1.3741 BRA .4163 BCS 3.4102 FSP 9558 SG1 5526.6 SG2 1006.9 THA 66.45 EL1 2139.6 EL2 299.4 ALF 54.18

LAUNCH DATE NOV 25 lg64 FLIGHT TIME 282.00 ARRIVAL DATE SEP 3 1965

HELIOCENTRIC C_NIC DISTANCE 829.165 EARTH TO MARS

flL 147.65 LAL -.00 LOL 62.76 VL 52.942 GAL .72 AZL 86.02 HCA 191.18 SMA 186.26 ECC .20765 INC 3.9816 vl 30.175

RP 222.85 LAp -.77 LOP 253.91 VP 21.875 GAP -5.95 AZP 95.91 TAL 4.17 TAp 195.35 RCA 147.58 APO 224.94 V2 24.674

RC 261.100 GL 39.41 GP -16.49 ZAL 78.52 ZAP 104.52 ET8 185.11 ZAE 137.85 ETE 196.22 ZAC 71.37 ETC 255.67 CLP 104.95

PLANETOCENTR1C CO_llC

C3 12.9•9 VHL 3.603 OLA 52.17 RAL 158.41RAO 6567.5 VEL 11.592 PTH 2.03 VHP 2.985 OpA -15.21 RAP 172.57 ECC 1.2156

LNCH AZMTH LNCH TIME b-I TIME INJ LAT INJ L(_G INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

44.16 • 17 42 4217.85 -38.37 199.18 50.§0 51.46 8 28 O 3617.8 -45.05 191.03

135.84 15 58 19 2658.39 -38.35 75.17 30.48 51.45 16 42 57 2058.4 -43.04 67.03

44.16 7 17 42 4217.85 -38.37 199.18 50.50 51.46 8 28 O 5617.8 -43.05 191.03

135.84 15 58 19 2658.39 -38.55 75.17 50.48 51.45 16 42 37 2058.4 -43.04 67.03

44.16 7 17 42 4217.83 -38.37 199.18 50.50 51.46 8 28 O 3617.8 -43.05 191.03

135.84 15 58 19 2658.$9 -38.35 75.17 50.48 51.45 16 42 37 2058.4 -43.04 67.03

DIFFERENTIAL CCltRECTIOIS NID-COURS4[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .8694 TRA -.1920 TC3-1.5261BAU .5979 SGT 1835.4 SGR 2845.8 SG3 2855.6 ST 13g1.1 SR IS84.1 SS 4477.6

RD( .9826 RRA .5251 RC3-3,0893 FAU .55852 RRT .8024 RRF .9987 RTF .8D48 CRT .9644 CRS-I.0OOD CST -.9659

F0(10.7775 FRA 3.4051 FC-37.2555 BSP 1083g SG8 3586.5 R23 .1642 R15 .9851 LSA 4936.9 MSA 347.3 SSA 7.0

9DE 1.3120 8RA .5758 BC5 3,4457 FSP 9881 SG1 5247.4 SG2 95g.8 THA 59.72 ELI 2089.7 EL2 278.8 ALF 48.85
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JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH 0AIE NOV 25 1964 FLIGHT T|ME 284.00 ARRIVAL DATE SEP 5 1965

HELIC_ENTRIC CONIC

RL 147.65 LAL -.00

RP 222.47 LAP -.80

RC 262.635 GL 37.95

PLANETOCENTRIC C_[C

C3 12.478 VHL 3.532

LNCH AZNTH LNCH TIME

45.88 7 19 51

IS4.12 15 49 52

45.88 7 19 31

134.12 15 49 32

45.88 7 19 31

134.12 15 49 32

DISTANCE 633.181 EARTH TO MARS

LOL 62.76 VL 32.959 GAL .70 AZL 86.22 HCA 192.27 SMA 186.20 ECC ,20740 INC 3.7817 V1 30.175

LOP 255.01VP 21.917 GAP -4.17 AZP 93.70 TAL 4.08 TAp 196.35 RCA 147.59 APO 224.82 V2 24.716

GP -15.25 ZAL 78.24 ZAp 102.51ETS 182.27 ZAE 136.14 ETE 193.75 ZAC 72.40 ETC 255.82 CLP 102.98

DLA 50.81RAL 157.54 RAD 6567.5 VEL 11.570 pTH 2.02 VHp 2.945 DpA -11.72 RAp 172.35 ECC 1.2054

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4197.25 -37.86 196.52 28.21 53.17 8 29 29 3597.3 -42.35 188.27

2662.11 -37.85 75.07 28.20 53.16 16 33 54 2062.1 -42.34 66.82

4197.25 -37.86 196.52 28.21 53.17 8 29 29 3597.3 -42.35 188.27

2662.11 -37.85 75.07 28.20 53.16 16 33 54 2062.1 -42.34 66.82

4197.25 -37.86 196.52 28.21 53.17 8 29 29 5597.3 -42.35 188.27

2862.11 -37.85 75.07 28.20 53.16 16 33 54 2062.1 -42.34 66.82

DIFFERENTIAL CORRECTIONS

TOE .9255 TRA -.1739 TC3-1.9240 BAU .3895

ROE .8831RRA .2918 RC3-2.9643 FAU .37244

FDElO.5595 FRA 3.3518 FC-39.7163 BSP 10731

80E 1.2792 BRA .3407 8C3 3.5340 FSP 10154

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2074.9 SCaR 2645.5 SG3 2955.9 ST 1507.8 SR 1451.3 SS 4412.9

RRT .8488 RRF .9983 RTF .8505 CRT .9699 CRS-I.0OO0 CST -.9713

SGB 3362.1 R23 .1971 R13 .9786 LSA 4871.9 MSA 343.1 SSA •.9

SG1 3240.6 SG2 895.7 THA 53.06 EL1 2077.0 EL2 256.5 ALF 43.87

LAU_iCH DATE NOV 25 1964 FL| GHT TINE 286.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 222.08 LAp -.83

RC 284.145 GL 38.69

PLANETOCENTRIC CONIC

C3 12.071 VHL 3.474

LNCH AZMTH LNCH TIME

4•.41 7 21 31

132.59 15 42 1

47.41 7 21 51

132.39 15 42 1

47.41 7 21 31

132.59 13 42 1

DIFFERENTIAL CCRRECTION$

TOE .9841 TRA -.1590

ROE .8012 RRA .2895

FOEIO.3282 FRA 3.3422

90E 1.2689 BRA .3129

DISTANCE 637.207 EARTH TO MARS

LOL 62.•6 VL 52.936 GAL .68 AZL 86.39 HCA 193.36 $MA 186.16 ECC .20717 INC 3.6157 vl 30.175

LC4 _ 236.10 VP 21.960 GAP -4.40 AZp 93.52 TAL 3.97 TAp 19•.34 RCA 147.39 APO 224.72 v2 24.758

GP -14.16 ZAL 78.22 ZAp 100.63 ET$ 181.56 ZAE 154.31ETE 191.67 Z_C 73.26 ETC 255.95 CLP 100.99

DLA 49.60 RAL 156.88 RAD 6567.5 VEL 11.552 PTH 2.02 VHp 2.914 DpA -10.38 RAp 172.00 ECC 1.1987

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH %NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4178.61 -37.37 194.16 26.36 34.64 8 31 30 3378.6 -41.69 185.84

2666.68 -37.36 75.09 26.35 54.63 16 26 28 2066.7 -41.68 66.76

4178.61 -37.37 194.16 26.36 54.64 8 31 30 3578.6 -41.69 185.84

2666.68 -37.36 75.09 26.35 54.63 16 26 28 2066.7 -41.68 66.76

4178.61 -57.37 194.16 26.36 54.64 8 31 30 3578.6 -41.69 185.84

2666.68 -37.36 75.09 26.35 54.63 16 26 28 2066.7 -41.68 66.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-2.3450 BAU .5939 SGT 2335.0 SG4R 2469.8 $83 3002.5 ST 1628.1 SR 1338.4 $S 434 !.6

RC3-2.8363 FAU .58338 RRT .8806 RRF .9977 RTF .8821 CRT .9738 CRS-I.000O CST -.9750

FC-41.8395 8SP 10883 SGB 3398.9 R23 .2220 R13 .9727 LSA 4814.0 NSA 342.2 SSA 8.8

BC3 3.6802 FSP 10390 $GI 3296.2 SG2 829.2 THA 46.82 EL1 2094.3 EL2 236.6 ALF 39.28

LAUNCH DATE NOV 25 1964 FLIGHT T|ME 288.00 ARRIVAL DATE SEP 9 1965

HELI_ENTRIC CONIC

RL 147.65 LAL -.00

RP 221.70 LAp -.8•

RC 265.839 GL 35.5g

PLANET(_ENTR|C CONIC

C3 11.733 VHL 3.425

LNCH AZMTM LNCM TIME

48.•9 7 24 33

131.21 13 35 32

48.79 • 24 33

131.21 13 35 32

48.79 • 24 33

131.21 15 35 32

DISTANCE 641.242 EARTH TO MARS

LOL 62.76 VL 32.933 GAL .66 AZL 86.53 HCA 194.47 SMA 186,11ECC .20697 INC 3.4703 vl 30.175

LOP 257.20 VP 22,004 GAp -4.63 AZp 93.36 TAL 3.85 TAp 198.32 RCA 147.59 APO 224.63 V2 24.799

GF -13.21 ZAL 78.26 ZAp 98.75 ET$ 180.94 ZAE 132.59 ETE 189.91 ZAC 73.99 ETC 256.08 CLP 98.99

OLA 48.52 RAL 156.41RAO 6367.4 VEL 11.538 pTH 2.01VHp 2.889 DpA -9.16 RAp 171.60 ECC 1.1931

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

4161.57 -36.90 192.05 24.85 55.91 8 33 54 3561.6 -41.06 183.67

2671.80 -36.89 75.18 24.84 55.90 16 20 3 2071.8 -41.06 66.81

4161.57 -36.90 192.05 24.85 55.91 8 33 54 3361.6 -41.06 183.67

2671.80 -36.89 75.18 24.84 55.90 16 20 3 2071.8 -41.06 66.81

4161.57 -36.g0 192.05 24.85 55.91 8 33 54 3561.6 -41.06 183.67

2671.80 -36.89 •5.18 24.84 55,90 16 20 3 2071.8 -41.06 66.81

DIFFERENTIAL CORRECTIONS

TOE 1.0421 TRA -.1393 TC3-2.7870 BAU .6100

ROE .7324 RRA .2495 RC3-2.7122 FAU .39250

FDElO.0830 FRA 3.3102 FC-43.71T$ 9SP 11226

8OE 1.2•38 BRA .2858 BC3 3.8889 FSP 10597

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2609.2 $GR 2313.1SG3 3056.3 ST 1747.3 $R 1240.9 SS 4262.7

RRT .9049 RRF .9970 RTF .9062 CRT .9772 CR$-1.0000 CST -.9783

$GB 3486.9 R23 .2336 R13 .9688 LSA 4759.1NSA 338.6 SSA 9.7

$81 3404.3 582 •54.5 THA 41.20 EL1 2132.2 EL2 215.7 ALF 35.17

LAUNCH DATE NOV 23 1964 FLIGHT TIN( 290.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00 LOL 62.76 VL 32.93I GAL

DISTANCE 645.287 EARTH TO MARS

.64 AZL 86.65 HCA 195.57 SMA 186.08 ECC .20679 INC 3.3461 vl 30.175

RP 221.32 LAp -.90 LOP 258.31 VP 22.047 GAP -4.85 AZP

RC 267.114 GL 34.62 GP -12.39 ZAL 78.35 ZAP 96.83 [T$

PLANETOCENTRIE CONIC

C3 11.448 VML 3.383 DLA 47.55 RAL 156.08 RAO 6567.4 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.06 7 27 33 4145.77 -36.44

129.94 15 29 52 2677.32 -36.43

30.06 7 27 35 4145.77 -36.44

129.94 15 29 52 2677.32 -36.43

50.06 7 27 33 4145.77 -36.44

129.94 15 29 52 2677.32 -36.43

DIFFERENTIAL CCRRECTIONS

TOE 1.0984 TRA -.1207 1C3-3.2531 BAU .6363

ROE .6733 RRA .2339 RC3-2.5908 FAu .59968

FOE 9.8130 FRA 3.2959 FC-43.3499 BSP 11705

BDE 1.2883 6RA .2633 BC3 4.1587 FSP 10714

93.22 TAL 3.72 TAp 199.29 RCA 147.60 APO 224.56 V2 24.841

180.40 ZAE 130.39 ETE 188.41 ZAC 74.60 ETC 256.20 CLP 96.99

11.525 PTH 2.01VHp 2.871DpA -8.04 RAp 171.16 ECC 1.1884

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

190.13 23.61 57.03 8 36 38 3545.8 -40.47 181.72

73.34 23.60 57.02 16 14 30 2077.3 -40.47 66.93

190.13 23.61 57.03 S 36 38 3545.8 -40.47 181.72

75.34 25.60 57.02 16 14 30 2077.3 -40.47 66.93

190.13 23.61 37.03 8 36 38 3543.8 -40.47 181.72

75.34 Z3.60 57.02 16 14 30 20•7.3 -40.47 66.93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2897.8 SGR 2172.1 SG3 3098.7 ST 1863.4 SR 1154.8 $S 4173.6

RRT .9218 RRF .9961RTF .9233 CRT .9796 CRS -.9999 CST -.9805

SG8 3621.5 R23 .2413 R13 .9666 LSA 4702.2 MSA 337.7 SSA 10.7

581 3555.9 SG2 686.2 THA 36.20 EL1 2183.3 ELI 19•.9 ALF 31.53
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 25 1964 FLIGHT TIME 292.00 ARRIVAL DATE SEP 13 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.OD

RP 220.94 LAP -.93

MC 268.370 GL 33.76

PLANETOCENTRIC CONIC

C3 11.203 VHL 3.347

LNCH AZMTH LNCH TIME

51.22 7 SO 47

128.78 15 24 55

51.22 7 30 47

128.78 13 24 55

51.22 7 30 47

128.78 15 24 55

DIFFERENTIAL CORRECTIONS

TOE 1.1351 TRA -.0994

ROE .G2SO RRA .2221

FOE 9.5429 FRA 3.3040

BDE 1.3124 BRA .2453

DISTANCE 649.340 EARTH TO MARS

LOL 62.76 VL 32.929 GAL .61 AZL 86.76 HCA 196.68 9HA 186.05 ECC .20664 INC 3.2378 Vl 30.175

LOP 259.42 Vp 22.092 GAP -5.07 AZP 93.10 TAL 3.57 TAp 200.24 RCA 147.60 Apo 224.49 V2 24.883

GP -11.65 2AL 78.49 ZAP 94.90 ITS 179.93 ZAE 128.34 ETE 187.13 ZAC 75.13 ETC 256.31CLP 95.00

DLA 46.87 RAL 155.86 RAD 6567.4 VEL 11.515 pTH 2.01VHp 2.857 DpA -7.01 RAp 170.67 ECC 1.1844

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

4131.04 -36.00 188.37 22.60 58.02 8 39 38 3531.0 -39.92 179.95

2683.10 -35.99 75.55 22.60 58.01 16 9 38 2083.1 -39.91 67.12

4131.04 -36.00 188.37 22.60 58.02 8 39 38 3531.0 -39.92 179.93

2683.10 -35.99 75.55 22.60 58.01 16 9 38 2083.1 -39.91 67.12

4131.04 -36.00 188.37 22.60 58.02 8 39 38 3531.0 -39.92 179.93

2683.10 -35.99 75.55 22.60 58.01 16 9 38 2083.1 -39.91 67.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-3.7271 8AU .6700 SGT 3193.1SGR 2045.8 SG3 3132.6 ST 1980.0 SR 1080.5 SS 4085.3

RC3-2.4732 FAU .60510 RRT .9341RRF .9951RTF .9359 CRT .9816 CRS -.9999 CST -.9825

FC-46.7600 BSP 12354 SGB 3792.3 R23 .2402 R13 .9658 LSA 4654.4 MSA 337.4 SSA 11.7

BC3 4.4730 FSP 10797 SGI 3740.7 SG2 623.4 THA 31.89 EL1 2248.3 EL2 181.8 aLF 28.38

LAUNCH DATE NOV 25 1964 FLIGHT TIME 294.00 ARRIVAL DATE SEP 15 1963

HELIOCENTRIC CONIC

RL 147.63 LAL -.00 LOt. 62.76 VL

RP 220.36 LAP -.96 LOP 260.53 VP

RC 270.009 GL $2.99 GP -10.98 ZAL

PLANETOCENTRIC CONIC

C3 10.990 VHL 3.315

LNCN AZMTH LNCH TIME

32.30 7 34 15

127.70 15 20 33

32.30 7 34 15

i27.70 15 20 33

32.$0 7 34 15

127.70 15 20 33

DIFFERENTIAL CORRECTIONS

TOE 1.2100 TRA -.0760 TC3-4.2175 BAU .7099

ROE .3799 RRA .2116 RC3-2.3575 FAU .60846

FOE 9.2723 FRA 3.3062 FC-47.9295 BSP 13114

BDE 1.3418 8Ra .2248 8C3 4.8316 FSP 10842

DISTANCE 653.405

32.928 GAL .58 AZL 86.86 HCA 197.79 SNA

22.136 GAP -5.28 AZP 92.99 TAL 3.40 TAp

78.66 ZAp 92.93 ITS 179.52 ZAE 126.26 ETE

EARTH TO MARS

186.02 ECC .20652 INC 3.1425 Vl 30.175

201.19 RCA 147.61APO 224.44 V2 24.924

186.02 ZAC 75.59 ETC 236.43 CLP 93.01

DLA 45.85 RAL 155.75 RAD 6567.4 VEL 11.506 pTH 2.00 VHp 2.849 DPA -6.05 RAp 170.18 ECC 1.1809

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4117.11 -35.58 186.74 21.78 58.91 8 42 52 3517.1 -39.59 178.28

2689.14 -35.57 75.80 21.77 58.90 16 5 22 2089.1 -39.38 67.55

4117.11 -35.58 186.74 21.78 58.91 8 42 52 3517.1 -39.39 178.28

2689.14 -35.57 75.80 21.77 58.90 16 5 22 2089.1 -39.38 67.35

4117.11 -35.58 186.74 21.78 58.91 8 42 52 3517.1 -39.39 178.28

2689.14 -35.57 75.80 21.77 58.90 16 5 22 2089.1 -39.38 67.35

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SG.T 34g6.9 SGR 1929.6 SG3 3155.7 ST 2093.6 SR 1013.7 $5 3997.3

RRT .9437 RRF .9938 RTF .9460 CRT .9833 CRS -.9999 CST -.9838

SG8 3994.0 R23 .2325 R13 .9666 LSA 4613.1MSA 335.7 SSA 12.6

SG1 3953.9 SG2 564.5 THA 28.13 EL1 2321.0 EL2 166.6 ALF 25.64

LAUNCH DaTE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 220.18 LAP -.99

RC 271.430 GL 32.30

PLaNETOCENTRIC CONIC

C3 10.803 VHL S.287

LNCH AZNTN LNCH TIME

53.31 7 37 55

126.69 15 18 41

53.31 7 37 55

126.69 15 16 41

53.31 7 57 55

126.69 15 16 41

FLIGHT TIME 296.00 ARRIVAL DATE SEP 17 lg65

DISTANCE 657.474 EARTH TO MARS

LOL 62.76 VL 32.927 GAL .55 AZL 86.94 HCA 198.91 SMA 186.01ECC .Z0642 INC 3.0578 vl 30.175

LOP 261.64 VP 22.181 GAP -5.49 AZP 92.89 TAL 3.22 TAp 202.15 RCA 147.61 APO 224.40 v2 24.965

GP -10.38 ZAL 78.88 ZAp 91.01 ITS 179.16 ZAE 124.16 ETE 185.07 ZAC 76.00 ETC 256.53 CLP 91.03

DLA 45.10 RAL 155.72 RAD 6567.4 VEL 11.497 pTH 2.00 VHp 2.844 DPA -5.15 RAp 169.64 ECC 1.1778

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LaT INJ Z LONG

4109.86 -35.17 185.21 21.12 59.72 8 46 19 3503.9 -38.89 176.75

26g3.36 -35.16 76.08 21.11 59.71 16 1 56 2095.4 -38.88 67.62

4103.86 -35.17 185.21 21.12 59.72 8 46 19 3503.9 -38.89 176.75

2695.36 -35.16 76.08 21.11 59.71 16 1 36 2095.4 -38.88 67.62

4103.86 -35.17 185.21 21.12 59.72 8 46 19 3503.9 -38.89 176.75

2695.36 -35.16 76.08 21.11 59.71 16 1 36 2095.4 -38.88 67.62

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2651TRA -.0495 TC5-4.7138 BAU .7539 SGT 3805.3 SGR 1822.5 SG3 3168.2 ST 2207.6 SR 959.4 SS 3912.7

ROE .5429 RRA .2043 RC3-2.2416 FAu .60925 RRT .9504 RRF .9923 RTF .9556 CRT .9847 CRS -.9999 CST -.9849

FOE 9.0062 FRA 3.3412 FC-48.8220 8SP 14009 SGI5 4219.2 R23 .2216 R13 .9678 LSA 4581.6 MSA 335.7 SSA 13.6

BOE 1.3767 BRA .2102 8C3 5.2196 FSP 10937 SG1 4187.7 SG2 514.9 THA 24.88 EL1 2402.2 EL2 153.6 ALF 23.27

LAUNCH DATE NOV 25 1964 FLIGHT TIME 298.0O ARRIVAL DATE SIP 19 1965

HELIOCENTRIC CONIC DISTANCE 661.554 EARTH TO MARS

RL 147.65 LAL -.00 LOL 62.76 VL 32.926 GAL .52 AZL 87.02 HCA 200.03 SMA 185.99 ECC .20634 INC 2.9817 vl 30.175

RP 219.81 LAP -1.02 LOP 262.76 VP 22.226 GAP -5.69 AZP 92.80 TAL 3.02 TAp 203.05 RCA 147.62 Apo 224.37 V2 25.006

RC 272.859 GL $1.68 GP -9.84 ZAL 79.14 ZAP 89.08 ET$ 178.83 ZAE 122.05 ETE 184.24 ZAC 76.35 ETC 256.64 CLP 89.07

PLANETOCENTRIC CONIC

C5 10.638 VHL 3.262 DLA 44.39 RAL 155.77 RAD 6567.4 VEL 11.490 PTH 2.00 VHp 2.844 DpA -4.31 RAP 169.10 ECC 1.1751

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

54.27 7 41 47 4091.13 -34.78 183.77 20.60 60.47 8 49 58 3491.1 -38.41 175.30

129.75 15 15 14 2701.79 -34.77 76.40 20.59 60.45 15 58 15 2101.8 -38.40 67.93

54.27 7 41 47 4091.19 -34.78 183.77 20.60 60.47 8 49 38 3491.1 -38.41 175.30

125.73 15 13 14 2701.79 -34.77 76.40 20.59 60.45 15 58 15 2101.8 -38.40 67.93

54.27 7 41 47 4091.13 -34.78 183.77 20.60 60.47 8 49 58 $491.1 -38.41 175.30

125.73 15 13 14 2701.79 -34.77 76.40 20.59 60.45 15 58 15 2101.8 -38.40 67.93

OIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY Q4qBIT DETERMINATION ACCURACY

TOE 1.$155 TRA -.0239 TC3-5.2276 8AU .8029 SGT 4119.7 8GR 1723.2 963 3172.4 ST 2313.3 SR 906.4 SS 3810.8

ROE .5087 RRA .1975 RC3-2.1926 FAU .60933 RRT .9551RRF .9904 RTF .9594 CRT .9857 CRS -.9999 CST -.9857

FOE 8.6977 FRA 3.3630 FC-49.5900 BSP 14894 SG8 4465.6 R23 .2084 R13 .9693 LSA 4336.7 MSA 336.5 SSA 14.6

BDE 1.4104 ERA .1990 BC3 5.6458 FSP 10909 SGI 4440.4 SG2 473.9 THA 22.04 EL1 2480.4 EL2 142.2 ALF 21.19
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.OO

RP 219.44 LAp -1.05

RC 274.220 GL 51.11

PLANETOCENTRIC CONIC

C3 10.489 VML 3.239

LNCH AZMTH LNCH TIME

55.18 7 45 51

124.82 15 10 9

55.18 7 45 51

124.82 15 10 9

55.18 7 45 51

124.82 15 10 9

FLIGHT TIRE 300.00 ARRIVAL DATE SEP 21 1965

DISTANCE 665.642 EARTH TO MARS

LOL 62.76 VL 32.926 GAL .48 AZL 87.09 HCA 201.15 SMA 185.99 ECC .20629 ZNC 2.9133 Vl 30.175

LOP 263.89 VP 22.271 GAp -5.89 AZp 9Z.72 TAL 2.81 TAp 203.96 RCA 147.62 Apo 224.55 v2 25.047

GP -9.34 ZAL 79.44 ZAp 87.16 ETS 176.55 ZAE 119.94 ETE 183.52 ZAC 76.67 ETC 256.74 CLP 87.12

OLA 43.72 RAL 155.90 RAO 6567.4 VEL 11.484 pTH 2.00 VHp

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME

4078.84 -34.40 182.40 20.19 61.15 8 53 49

2708.39 -34.39 76.74 20.18 61.14 15 55 17

4078.84 -34.40 182.40 20.19 61.15 8 53 49

2708.39 -34.39 76.74 20.18 61.14 15 55 17

4078.84 -34.40 182.40 20.19 61.15 8 53 49

2708.39 -34.39 76.74 20.18 61.14 15 55 17

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.3647 TRA .OO50 TC3-5.7438 BAU .8541 SOT 4435.2 SGR 1531.8 $63 3169.1

ROE .4797 RRA .1921 RC3-2.0256 FAU .60755 RRT .9584 RRF .9882 RTF .9643

FOE 8.4107 FRA 3.3935 FC-50.1434 BSP 15853 SGB 4725.8 R23" .1924 R13 .9712

808 1.4465 8RA .1921BC3 6.0905 FSP 10835 $G1 4705.4 SG2 439.1THA 19.60

2.847 DpA -3.52 RAp 168.57 ECC 1.1726

PO CST TIM INJ 2 LAT INJ Z LONG

3478.8 -37.94 173.93

2108.4 -37.95 68.26

3478.8 -37.94 173.93

2108.4 -37.93 68.26

3478.8 -37.94 173.93

2108.4 -37.93 68.26

ORBIT DETERMINATION ACCURACY

ST 2416.8 8R 861.1 SS 3719.O

CRT .9867 CRS -.9998 CST -.9864

LSA 4505.6 MSA 336.4 SSA 15.6

EL1 2562.2 EL2 131.8 ALF 19.42

LAUNCH DATE NOV 25 1964 FLIGHT TIME 302.00 ARRIVAL DATE SEP 23 1965

HELIOCENTRIC C_IC O|STANCE 689.739 EARTH TO MARS

RL 147.63 LAL -.00 LOL 62.76 VL 32.926 GAL .44 AZL 87.15 HCA 202.28 SMA 185.99 ECC .20626 |NC 2.8513 Vl 30.175

RP 219.07 LAp -1.08 LOP 265.02 VP 22.317 GAp -6.09 A ZP 92.64 TAL 2.59 TAp 204.87 RCA 147.63 APO 224.35 V2 25.088

RC 273.589 GL 30.59 GP -8.88 ZAL 79.77 ZAp 85.26 ETS 178.30 ZAE 117.83 ETE 182.89 ZAC 76.95 ETC 256.84 CLP 85.20

PLANETOCENTRIC CONIC

C3 10.356 VHL 3.218 DLA 43.09 RAL 155.08 RAD 8367.4 VEL 11.478 pTH 2.00 VHp 2.854 DpA -2.78 RAp 168.04 ECC 1.1704

LNCH AZMTH LNCH TIME L-X TIME INJ LAT [NJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

58.05 7 30 6 4088.86 -34.03 181.08 19.89 61.79 8 57 53 3466.9 -37.50 172.61

123.95 15 7 23 2715.20 -34.02 77.10 19.88 61.77 15 32 38 2115.2 -37.49 68.63

56.05 7 50 6 4066.86 -34.03 181.08 19.89 61.79 8 57 53 3466,9 -37.50 172.61

123.95 13 7 23 2715.20 -34.02 77.10 19.88 61.77 15 52 38 2115.2 -37.49 68.63

58.05 7 50 6 4066.86 -34.03 181.08 19.89 61.79 8 37 53 3466.9 -37.50 172.61

123.95 15 7 23 2715.20 -34.02 77.10 19.88 61.77 15 52 38 2115.2 -37.49 68.63

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4118 TRA .0367 7C3-6.2645 BAU .9071 SGT 4752.1 $GR 1545.2 SG3 3155.0 ST 2516.7 SR 820.5 SS 3624.1

RDE .4337 RRA .1876 RC3-1.9192 FAU .60361 RRT .9804 RRF .9856 RTF .9682 CRT .9876 CRS -.9998 CST -.9869

FDE 8.1144 FRA 3.4293 FC-30.4608 B9P 16860 SG_ 4997.0 R23 .1730 R13 .9731 LSA 4475.2 MSA 336.5 SSA 16.5

80E 1.4829 BRA .1912 BC3 6.5519 FSP 10803 861 4980.1 $02 411.1 THA 17.46 ELI 2644.1 EL2 122.4 ALF 17.88

LAUNCH DATE NOV 25 t964 FLIGHT TIME 304.00 ARRIVAL DATE _EP 25 1965

HELIOCENTRIC CONIC 0ISTANCE 673.844 EARTH TO MARS

RL 147.65 LAL -.00 LOL 62.76 VL 32.926 GAL .40 AZL 87.21HCA 203.41SMA 185.99 ECC .20625 INC 2.7947 Vl 30.175

RP 218.70 LAp -1.11 LOP 266.15 VP 22.363 GAp -6,28 AZP 92.57 TAL 2.35 TAp 205.76 RCA 147.63 Apo 224.35 V2 25.128

RC 276.940 GL 30.12 GP -8.45 ZAL 80.14 ZAp 83.38 ETS 178.08 ZAE 115.74 ETE 182.34 ZAC 77.21ETC 256.94 CLP 83.30

PLANET_ENTRIC CO4_1C

C3 10.235 VHL 3.199 DLA 42.48 RAL 156.33 RAO 8567.4 VEL 11.473 pTH 1.99 VHp 2.865 DpA -2.08 RAp 167.52 ECC 1.1684

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

56.90 7 54 33 4055.11 -33.66 179.81 19.68 62.39 9 2 8 3455.1 -37.06 171.34

123.10 15 4 53 2722.23 -33.65 77.49 19.68 62.37 15 50 15 2122.2 -37.05 69.02

56.90 7 54 33 4055.11 -33.66 179.81 19.68 62.39 9 2 8 3455.1 -37.06 171.34

123.10 15 4 53 2722.23 -33.65 77.49 19.68 62.37 15 50 15 2122.2 -37.05 69.02

56.90 7 54 33 4055.11 -33.66 179.81 19.68 62.39 9 2 8 3455.1 -37.06 171.54

123.10 15 4 53 2722.23 -33.65 77.49 19.68 62.37 15 50 15 2122.2 -37.05 69.02

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4534 TRA .0696 TC3-6.7901BAU .9619 SGT 5069.4 9GR 1465.3 963 3136.3 ST 2610.3 SR 782.7 SS 3522.9

ROE .4302 RRA .1834 RC3-1.8196 FAU .59931 RRT .9814 RRF .g825 RTF .9713 CRT .9884 CRS -.9997 CST -.9873

FOE 7.8036 FRA 3.4531 FC-50.6921 BSP 17867 SGB 5276.9 R23 .1565 R13 .9749 LSA 4441.2 MSA 336.0 SSA 17.6

808 1.5176 BRA .1961 9C3 7.0297 FSP 10703 961 5262,6 $62 388.5 THA 15.62 EL1 2722.7 EL2 113.7 ALF 16.54

LAUNCH DATE NOV 25 1964 FLIGHT TIME 308.00 ARRIVAL DATE SEP 27 1965

HELIOCENTRIC CONIC DISTANCE 677.935 EARTH TO MARS

RL 147.63 LAL -.00 LOt. 62.76 VL 32.927 GAL .38 AZL 87.28 HCA 204.34 SMA 186.00 ECC .20626 INC 2.7429 vl 30.175

RP 218.34 LAp -1.14 LOP 287.28 VP 22.409 GAP -6.47 A ZP 92.30 TAL 2.09 TAp 206.64 RCA 147.63 APO 224.36 V2 25.168

RC 278.273 GL 29.68 GP -8.05 ZAL 80.34 ZAP 81.52 ETS 177.88 Z/ME 113.66 ETE 181.83 ZAC 77.45 ETC 257.03 CLP 81.44

PLANETOCENTRIC CONIC

CS 10.125 VHL 3.182 OLA 41.90 RAL 156.63 RAO 8567.4 VEL 11.468 PTH 1.99 VHp 2.878 OpA -1.43 RAp 167.02 ECC 1.1666

LNCH AZMTH LNCH TIN£ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PC) CST TIM 1NJ 2 LAT INJ 2 LONG

57.73 7 59 13 4043.48 -33.31 178.57 19.56 62.95 9 6 37 3443.5 -36.63 170.10

122.27 15 2 37 2729.53 -33.29 77.91 19.56 62.94 15 48 7 2129.5 -36.62 69.44

57.73 7 39 13 4043.48 -33.31 178.57 19.56 62.95 9 8 37 3443.5 -36.63 170.10

122.27 15 2 37 2729.53 -33.29 77.91 19.56 62.94 15 48 7 2129.5 -36.62 69.44

57.73 7 59 13 4043.48 -33.31 178.57 19,56 62.95 9 6 37 3443.5 -36.63 170.10

122.27 13 2 37 2729.33 -33.29 77.91 19.56 62.94 13 48 7 2129.5 -36.62 69.44

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMZNATION ACCURACY

TOE 1.5036 TRA .1125 T63-7.2949 BAu 1.0141 SGT 5381.1 $641 |388.9 963 3100.6 ST 2712.2 SR 755.3 SS 3462.3

ROE .4125 RRA .1842 RC3-1.7062 FAU .58872 RRT .9597 RRF .9788 RTF .9736 CRT .9891CRS -.9996 CST -.9873

FOE 7.5762 FRA 3.5928 FC-50.$377 BSP 19081 SG8 5557.5 R23 .1414 R13 .9762 LSA 4449.4 NSA 341.7 8SA 18.3

BDE 1.5591BRA .2159 BC3 7.4918 FSP 10779 SG1 5344.6 $62 378.8 THA 13.98 EL1 2813.4 EL2 107.4 ALF 15.42
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH 0ATE NOV 25 1964 FLIGHT TIME 308.00 ARRIVAL DATE SEP 29 1965

HELIOCENTRIC CON IC

RL 147.65 LAL -.DO

RP 217.98 LAP -1.17

RC 279.589 GL 29.28

PLANETOCENTRIC CONIC

C3 10.025 VHL 3.166

LNCH AZMTH LNCH TIME

56.54 8 4 5

121.46 15 0 32

58.54 8 4 5

121.46 15 0 32

58.54 8 4 5

121.46 15 O 32

DIFFERENTIAL CORRECTIONS

TOE 1.$385 TRA .1488 TC5-7.8264 6AU 1.0711

ROE .3918 RRA .1800 RC3-1.8178 FAU .58347

FOE 7.2120 FRA 3.5917 FC-50.3871 B_P 20046

BOE 1.5875 BRA .2534 BC3 7.9919 FSP 10525

DISTANCE 682.078 EARTH TO MARS

LOt. 62.76 VL 32.927 GAL .51 AZL 87.50 HCA 205.68 SNA 186.01 ECC .20629 INC 2.6954 vl 30.175

LOP 268.42 VP 22.455 LAp -6.65 AZP 92.43 TAL 1.82 TAp 207.51 RCA 147.64 Apo 224.58 V2 25.208

GF -7.68 ZAL 80.98 ZAp 79.69 (78 177.70 ZAE 111.60 ETE 181.42 ZAC 77.66 [TC 257.12 CLP 79.60

DLA 41.33 RAL 158.98 RAD 6567.4 VEL 11.464 PTH 1.99 VHp 2.895 DpA -.81 RAp 166.53 ECC 1.1650

L-I TIME 1NJ LAT INJ LC_IG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4031.93 -32.95 177.35 19.52 63.49 9 11 17 3431.9 -56.21 168.89

2737.11 -32.94 78.35 19.51 63.48 15 46 9 2137.1 -36.20 69.90

4031.95 -32.95 177.35 19.52 63.49 9 11 17 3431.9 -36.21 168.89

2737,11 -32.94 78.35 19.51 63.48 15 46 9 2137.1 -36.20 69.90

4031.93 -32.95 177.35 19.52 63.49 9 11 17 3431.9 -36.21 168.89

2737.11 -32.94 78.35 19.31 63.48 15 46 9 2137.1 -36.20 69.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5695.7 S_ 1319 .D 863 3070.9 ST 2790.0 SR 721.1 SS 3337.1

RRT .9591RRF .9746 RTF .9759 CRT .9898 CRS -.9995 CST -.9874

$G8 5848.4 R23 .1227 R13 .9777 LSA 4395.9 MSA 340.7 SSA 19.4

SGI 5835A SG2 564.5 THA 12.57 EL1 2879.9 EL2 99.7 ALF 14.37

LAUIklCH DATE NOV 25 1964 FLIGHT TIME 310.00 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC C(_NIC

RL 147.63 LAL -.00 LOL 62.76 VL $2.928 GAL

RP 217.62 LAp -1.20 LOP 289.58 VP 22.301 GAP

RC 280.887 GL 28.90 GP -7.34 ZAL 81.44 ZAP

PLANETOCENTRIC CONIC

C3 9.934 VHL 3.132

LNCH AZMTH LNCH TIME

59.34 8 9 9

120.66 14 58 37

59.34 8 9 9

120.66 14 58 37

59.34 8 9 9

120.86 14 38 37

DIFFERENTIAL C_RECTION8

TD[ 1.5709 TRA ,1875 TC3-8.3570 9AU 1.1283

ROE .3737 RRA .1782 RC3-1.3288 FAU .57620

FOE 6.8722 FRA S.5667 FC-50.2166 B_MP 21023

8DE 1.6146 BRA .2573 BC3 8.4957 FSP 10302

DISTANCE 686.209 EARTH TO MARS

.26 AZI. 87.35 HCA 206.83 SNA 186.03 ECC .2063§ |NC 2.6514 vl 50.175

-6.83 AZP 92.37 TAL 1.54 TAp 208.37 RCA 147.64 Apo 224.41 v2 25.248

77.89 ET8 177.54 ZAE 109.57 ETE 161.05 ZAC 77.86 ETC 257.21CLP 77.79

OLA 40.78 RAL 157.37 RAO 6567.4 VEL 11.460 PTH 1.99 VHp 2.913 DpA -.23 RAp 166.07 ECC 1.1635

L-I TIME INJ LAT |NJ LONG |NJ RT ASC XNJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

40ZO.40 -32.60 178.15 19.54 64.00 9 16 10 3420.4 -35.79 167.69

2744.99 -32.59 78.83 19.53 63.99 15 44 22 2145.0 -35.78 70.37

4020.40 -32.80 178.15 19.54 64.00 9 16 10 3420.4 -35.79 167.69

2744.99 -32.59 78.83 19.53 63.99 15 44 22 2145.0 -35.78 70.37

4020.40 -32.60 176.13 19.54 64.00 9 16 10 3420.4 -35.79 167.69

2744,99 -32.59 78.83 19.53 63.99 15 44 22 2145.0 -35.78 70.37

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6009.0 SGR 1252.6 SG3 3032.9 ST 2863.4 SR 691.6 SS 3221.7

RRT .9575 RRF .9696 RTF .9780 CRT .9905 CRS -.9993 CST -.9876

SG8 61_8.2 R23 .1035 R13 .9793 LSA 4352.2 HSA 338.1SSA 20.4

SGI 6128.0 862 354.3 THA 11.33 ELI 2944.2 EL2 92.5 ALF 13.47

LAUNCH DATE NOV 25 1964 FLIGHT TIME 312,00 ARRIVAL OATE OCT 3 1965

HELLOCENTRIC CONIC

RL 147.65 LAL -,DO LOL 62.76 VL

RP 217.27 LAP -I.22 LOP 270.71VP

RC 282.167 GL 28.55 GP -7.02 ZAL

PLANETOCENTRIC CONIC

C3 9.850 YHL 3,138 OLA

LNCH AZMTM LNCH TIME L-I TIME INJ LAT

60.13 8 14 29 4008.?A -32.24

119.67 14 56 49 2753.29 -32.23

60.13 8 14 29 4008.74 -32.24

119.87 14 56 49 2753.29 -32.23

60.13 8 14 29 4008.74 -32.24

119.87 14 36 49 2753.29 -32.23

O|FFERENTIAL CORRECTIONS

TOE 1.6023 TRA .2332 TC3-8.8734 BAU 1.1837

ROE .3681RRA .1756 RC3-1.4334 FAU .§6360

FOE 6.5493 FRA 3.6613 FC-49.7115 BSP 22065

BOE 1.6418 BflA .2919 BC3 8.9887 FSP 10162

D|STANCE 690.347 EARTH TO MARS

32.930 GAL .21 AZL 87.39 HCA 207.97 SMA 186.05 ECC .20642 |NC 2.6107 vl 30.175

22.547 LAp -7.01AZP 92.31 TAL 1.24 TAp 209.22 RCA 147.65 APO 224.46 V2 25.28?

61.95 ZAp 76.12 ETS 177.40 ZAE 107.56 ETE 180.71 ZAC 78.05 ETC 257.30 CLP 76.02

40.23 RAL 1_7.82 RAD 6567.4 VEL 11.456 pTH 1.99 VHp 2.937 DpA .32 RAp 165.68 ECC 1.1621

]NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST T[M |NJ 2 LAT INJ 2 LONG

174.95 19.65 64.50 9 21 18 3408.7 -35.38 166.$1

79.33 19.62 64.49 15 42 42 2153.3 -35.37 70.89

174.93 19.83 64.50 9 21 18 3408.7 -35.38 166.51

79.33 19.62 64.49 15 42 42 2153.3 -35.37 70.89

174.95 19.63 64.50 9 21 18 3408.7 -35.38 166.51

79.33 19.62 64.49 15 42 42 2153.3 -35.37 70.89

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

8GT 6315.8 SGR 1189.8 SG3 2984.6 ST 2934.7 SR 666.3 SS 3115.8

RRT .9335 RRF .9637 RTF .9793 CRT .9910 CRS -.9990 CST -.9672

SG8 6426.9 R23 .0898 R13 .9802 LSA 4318.2 MSA 342.6 SSA 21.S

SGl 6417.2 862 353.0 THA 10.21 ELI 3008.1 EL2 86.9 ALF 12.69

LAUNCH OAT( NOV 25 1964 FLIGHT TIME 314.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC C_IC

RL 147.85 LAb -.00 LOL 62.76 VL

RP 218.91 LAP -I.23 LOP 271.86 VP 22.593 GAP -7.18 AZP 92.25 TAL

RC 283.431 GL 20.22 GP -6.72 ZAL 82.48 ZAp 74.39 ETS 177.28 ZAE

pLAN(TOCENTRIC C(_dIC

C3 9.774 VHL 3.128 OLA 39.70 RAL 158.30 RAD 6567.4 VI[L 11.453 pTH 1.99 VHP 2.963 OPA .82

LNCH AZMTH LNCH TIM( L-| TIME |NJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME I=0 CST TIM

60.93 8 20 3 3996.91 -31.89 173.75 19.78 64.98 9 26 40 3396.9

119.07 14 53 8 2762.03 -31.88 79.87 19.77 64.97 15 41 8 2162.0

60.93 8 20 3 3996.91 -31.89 173.75 19.76 64.98 9 26 40 3396.9

119.07 14 55 6 2762.03 -31.88 79.67 19.77 64.97 15 41 8 2162.0

60.93 8 20 3 3996.91 -31.99 173.73 19.78 64.98 9 26 40 3396.9

119.07 14 55 6 2782.03 -31.88 79.87 19.77 64.97 15 41 8 2162.0

OIFFERENTIAL CGNR(CT|ONS MID-COURSE EXECUTION ACCURACy

$GT 8619.9 SGR 1133.2 SG3 2940.4

RRT .9499 RRF .9371 RTF .9808

SG_ 6716.2 R23 .0730 R13 .9815

STel 6707.1 SG2 349.7 THA 9.26

TOE 1.8300 TRA .2794 TC3-9.3882 9AU 1.2394

ROE .3442 RRA .1733 RC3-1.3533 FAU .55686

FOE 6.2311 FRA 3.6744 FC-49.3284 9SP 23083

80E 1.6659 BRA .3288 BC3 9.4852 FSP 9923

DISTANCE 694.493 EARTH TO MARS

32.931 GAL .18 AZL 87.43 HCA 209.12 5MA 186.08 ECC .20652 INC 2.5728 vl 30.175

APO 224.50 V2 25.327

ETC 237.37 CLP 74.28

RAP 163.22 ECC 1.1608

INJ 2 LAT INJ 2 LONG

-54.97 165.32

-34.96 71.44

-34.97 165.32

-34.96 71.44

-34.97 165.32

-34.96 71.44

ORBIT DETERMINATION ACCURACY

ST 2999.2 9R 643.4 98 3008.7

CRT .9918 CR8 -.9987 CST -.9872

LSA 4283.1MSA 340.9 SSA 22.3

ELI 3066.3 EL2 80.6 ALF 12.02

• 93 TAp 210.06 RCA 147.65

105.59 ETE 180.42 ZAC 78.23
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 25 1964 FLIGHT TIME 316.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RF 216.57 LAP -1.28

RC 284.679 GL 27.91

PLANETOCENTRIE CONIC

C3 6.704 VHL 3.|15

LNCH AZMTH LNCH TIME

61.T2 8 25 53

118.28 14 53 27

61.72 8 25 53

118.28 14 53 27

61.72 8 25 53

118.28 14 53 27

DIFFERENTIAL C_RRECTION$

TOE 1.6540 TRA .3305 TC3-9.8991 BAU 1.2946

ROE .3315 RRA .1729 RC3-1.2975 FAU .54524

FOE 5.9113 FRA 3.7368 FC-48.6448 BSP 24065

BIDE 1.6869 SRA .3730 6C3 9.9789 FSP 9678

DISTANCE 698.646 EARTH TO MARS

LOt. 62.76 VL 32.933 GAL .10 AZL 87.46 HCA 210.28 3HA 166.11 ECC .20664 INC 2.5374 vl 30.175

LOP 273.02 VP 22.639 GAP -7.35 AZP 92.19 TAL .61 TAp 210.88 RCA 147.65 APO 224.56 V2 25.365

GP -6.43 ZAL 83.03 ZAp 72.70 ETS 177.18 ZAE 103.64 ET( 180.16 ZAC 78.39 ETC 257.45 CLP 72.58

DLA 39.17 RAL 158.82 RAD 6587.3 VEL 11.450 PTH 1.99 VHP 2.990 OPA 1.30 RAp 164.84 ECC 1.1597

L-i TIME |NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3984.85 -31.53 172.55 19.98 65.44 9 32 18 3384.9 -34.55 16(.12

2771.27 -31.52 80.46 19.98 63.43 15 39 38 2171.3 -34.54 72.03

3994.85 -31.53 172.55 19.98 65.44 9 32 18 3384.9 -34.55 164.12

2771.27 -31.52 80.46 19.88 65.43 15 39 38 2171.3 -34.54 72.03

3984.85 -31.53 172.55 1g.88 65.44 9 32 18 3384.9 -34.55 164.12

2771.27 -31.52 80.48 19.88 85.43 15 39 38 2171.3 -34.54 72.03

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6920,8 _ 1078.8 $63 2885.4 ST 3057.0 SR 622.3 SS 2901.6

RRT .9438 RRF .9493 RTF .9818 CRT .9923 CRS -.9982 CST -.9866

$68 7004.4 R23 .0613 R13 .9823 LSA 4246.4 NSA 344.8 9SA 23.2

$61 6993.5 3GZ 352.7 THA 8.39 EL1 3118.8 EL2 75.4 ALF 11.43

LAUNCH DATE MOV 23 1964 FLIGHT TIME 318.00 ARRIVAL DATE OCT 9 1965

HELIOCEHTRIC CONIC

RL 147.65 LAL -.DO LOL 62.76 VL 32.933 GAL

RP 219.22 LAP -1.31 LOP 274.17 VP 22.683 GAP

RC 285.910 GL 27.61 GP -6.18 ZAL 83.65 ZAP

PLAN_TOCENTRIC CONIC

C3 9.640 VHL 3.105

LMCH AZNTH LNCH TIME

62.33 9 32 1

117.47 14 51 49

62.53 8 32 1

117.47 14 51 49

62.53 8 3Z 1

117.47 14 51 49

DIFFERENTIAL CCRflECTIONS

TOE 1.6738 TRA .3799 TC-10.4096 BAU t.3501

ROE .3197 RRA .1704 RC3-1.1969 FAU .53721

FOE 5.3799 FRA 3.7243 FC-48.2418 8SP 23032

BOE 1.7040 SRA .4t5_ 9C310.4751 FSP 9392

DISTANCE 702.807 EARTH TO MARS

.05 AZL 87.30 HCA 211.44 SMA 186.14 ECC .20678 INC 2.3042 Vl 30.175

-7.31 AZP 92.14 TAL .26 TAp 211.70 RCA 147.65 Apo 224.63 V2 25.404

71.O4 ET3 177.O7 ZAE 101.74 ETE 179.92 ZAC 78.55 ETC 237.32 CLP 70.92

OLA 38.64 RAL 139.39 RAD 6567.3 VEL 11.447 PTH 1.99 VHp 3.021 DpA 1.74 RAp 164.49 ECC 1.1587

L-! TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME 1=t0 CST TIM INJ 2 LAT INJ 2 LONG

3972.43 -31.17 171.32 20.24 63.90 9 38 14 3372.4 -34.13 162.91

2781.10 -31.16 81.08 20.24 63.89 15 38 10 2181.1 -34.12 72.67

3972.43 -31.17 171.32 20.24 63.90 9 38 14 3372.4 -34.13 162.91

2781.10 -31.16 81.08 20.24 65.89 13 38 10 2181.1 -34.12 72.67

3972.43 -31.17 171.32 20.24 65.90 9 38 14 3372.4 -34.13 162.91

2781.10 -31.16 81.08 20.24 63.89 13 38 10 2181.1 -34.12 72.67

HID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

_N;T 7218,0 _ 1030.7 SG3 2840.6 ST 3106.3 SR 602.3 SS 2784.2

RRT ,9388 flRF .9408 RTF .9830 CRT .9930 CRS -.9977 CST -.9864

7_9|,3 R23 .0457 R13 .9633 LSA 4200.7 MSA 343.0 SSA 24.2

SGI 7282.8 $62 351.9 THA 7.63 EL1 3163.3 EL2 69.6 ALF 10.91

LAUNCH DATE MOV 25 1964 FLIGHT TIME 320.00 ARRIVAL OATE OCT 11 1965

HELIOCEMTRIC CONIC DISTANCE 706.975 EARTH TO MARS

RL 147.63 LAL -.00 LOL 62.79 YL 32,937 6AL -.02 AZL 87.33 HCA 212.60 5HA 186.18 ECC .20694 ]NC 2.4732 V1 30.173

RP 213.88 LAp -1.33 LOP 273/34 VP 22.731 SAP -7.97 AZP 92.08 TAL 339.91 TAp 212.31 RCA 147.63 APO 224.71 V2 23.442

RC 287.127 GL 2T.33 6P -3.91ZAL 84.28 ZAP 89.42 (T$ 176.98 ZA( 99.86 ET( 179.72 ZAC 78.71ETC 237.39 CLP 69.30

PLANETOCENTfliC CONIC

C3 9.383 VHL 3.096 DLA 38.11RAL 159.99 RAO 6367.3 VEL 11.444 PTH 1.99 VHp 3.033 DpA 2.16 RAp 164.17 ECC 1.1377

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

63.33 8 36 25 3959.69 -30.80 170.06 20.55 66.35 9 44 25 3339.7 -33.71 161.66

116.65 14 50 12 2791.49 -30.79 81.73 20.33 68.33 15 36 44 2|91.3 -33.70 73.36

63.35 8 38 29 3939,69 -30.80 170.08 20.55 66.33 9 44 25 3359.7 -33.71 161.68

116.65 14 50 12 2791.49 -30.?9 81.73 20.33 66.33 15 36 44 2191.3 -33.70 73.36

63.33 8 36 23 3959.69 -30.80 170.D8 20.33 66.33 9 44 23 3359.7 -33.71 161.66

116.65 14 50 12 2791.49 -30.79 81.73 20.33 66.33 13 36 44 2191.3 -33.70 73.36

DIFFERENTIAL CORRECTION3 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7303 TRA .4460 TC-10.9633 BAU 1.4013 SGT 7534.| 3GR t003.g S63 2798.7 ST 3224.7 3R 623.8 39 2999.0

ROE .3302 RRA .1746 RC3-1.1021FAU .31923 RRT ,9237 RRF .9324 RTF .9837 CRT .9943 CRS -.9979 CST -.9889

FOE 5.9328 FRA 3.9195 FC-46.DOT3 8SP 26394 SG8 7600.7 R23 .0511 R13 .9861 LSA 4433.6 NSA 327.1 SSA 24.3

BOE 1.7618 8RA .4790 8C310.9389 FSP 9981 SG1 7591.1SG2 381.8 THA 7.03 EL1 3283.9 EL2 64.3 ALF 10.89

LAUNCH OAT( NOV 25 1964 FLIGHT TIME 322.00 ARRIVAL DATE OCT 13 1963

HELIOCENTRIC CONIC DISTANCE 711.131

RL 147.63 LAL -.00 LOt. 62.76 VL 32.939 GAL -.08 AZL 87.36 HCA

RP 213.54 LAp -1.36 LOP 276.50 VP 22.776 SAP -7.83 AZP 92.03 TAL

RC 288.329 GL 27.06 6P -5.66 ZAL 84.93 ZAp 67.84 ET8 176.90 ZAE

PLAN(TOCENTRIC CONIC

C3 9.332 VHL 3.087 DLA 37.38 RAL 190.82 RAD 6567.3 VEL 11.442 PTH

LNCH AZMTH LNCH TIM( b-I TIME INJ LAT INJ LONG INJ RT ASC

64.19 8 45 11 3949.38 -30.42 168.80 20.91

115.81 14 48 32 2802.69 -30.41 82.48 20.90

64.19 8 43 11 3946.38 -30.42 168.80 20.91

115.81 14 46 32 2802.99 -30.41 82.48 20.90

64.19 8 45 11 3946.30 -30.42 188.80 20.91

115.91 14 48 32 2802.69 °30.41 82.49 20.90

OIFFERENTIAL CCIRflECTIONS

TOE 1.7079 TRA .5064 7C-11.3492 9AU 1.4320

ROE .3025 RRA .1733 RC3-1.0190 FAU .30367

FOE 5.0361 FRA 3.9329 FC-45.7499 BSP 27100

BOE 1.7344 BRA .3333 8C311.3949 FSP 9131

EARTH TO MARS

213.76 SMA 186.22 ECC .20712 INC 2.4439 Vt 30.175

339.34 TAp 213.30 RCA 147.63 AlsO 224.79 V2 25.480

98.02 ETE 179.34 ZAC 78.86 ETC 237.65 CLP 67.72

1.98 VHp 3.088 DpA 2.34 RAp 163.88 ECC 1.1369

ZNJ AZNTH |NJ TIME I=O CST TIN INJ 2 LAT INJ 2 LONG

66.76 9 50 57 3346.4 -33.28 160.A1

66,77 13 35 13 2202.7 -33.27 74.10

66.78 9 30 37 3346.4 -33.28 160.41

66.77 13 35 13 2202.7 -33.27 74.10

66.78 9 30 37 3346.4 -33.26 160.41

86.77 15 33 15 2202.7 -33.27 74.10

MIO-_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7782.1 SGR 938.0 9G3 2691.4 ST 3196.3 SR 374.8 SS 2610.7

RRT .9137 RRF .9160 RTF .9839 CRT .9943 CR$ -.9938 CST -.9844

SG8 7838.2 R23 .0373 RI3 .9841 LSA 4151.5 NSA 357.3 SSA 23.6

SGI 7829.3 9G2 373,8 THA 6.30 ELI 3247.0 EL2 60.3 ALF 10.14
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. !, 1964)

LAUNCH DATE NOV 25 1964 FLIGHT TIME 324.00 ARRIVAL DATE OCT 15 1965

HELIOCENTRIC CONIC

RL 147,65 LkL -.00 LOL 62.76 VL 32,942 GAL

RP 215.21 LAP -1.}8 LOP 277.67 VP 22.822 GAP

RC 289.316 GL 26.80 GP -3.43 ZAL 85.65 ZAp

PLANETOC[NTRIC CONIC

C3 9.486 VHL 3.080

LNCH AZMTH LNCH TIME

65.04 8 52 15

114.96 14 46 48

65,04 8 52 15

114.96 14 46 48

65.04 8 32 13

114.96 14 46 48

DIFFERENTIAL CORRECTIONS

TDE 1.7132 TRA .5698 TC-11.8208 BAU 1.3039

ROE .2939 RRA .1725 RC3 -.9303 FAU .49211

FOE 4.7260 FRA 3.9521 FC-44.9120 8SP 28052

BDE 1.7402 BRA .5953 BC311.8§89 FSP 8886

DISTANCE 715.334 EARTH TO MARS

-.15 AZL 87.58 HCA 214.93 SMA 186.27 ECC .20732 INC 2.4162 vl 30.175

-7.98 AZP 91.98 TAL 359.15 TAp 214.08 RCA 147.65 APO 224.88 V2 25.517

66.29 ET5 176.83 ZAE 96.22 ETE 179.37 ZAC 79,00 ETC 257.70 CLP 66.18

DLA 37.05 RAL 161.30 RAD 6567.3 VEL 11.440 pTH 1.98 VHp 3.125 OpA 2.89 RAp 163.63 ECC 1.1561

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3932.35 -30.04 167.48 21.31 67.22 9 57 48 3332.6 -32.85 159.11

2814.64 -30.03 83.27 21.30 67.20 13 33 43 2214.6 -32.84 74.90

3932.55 -30.04 167.48 21.31 67.22 9 57 48 3332.6 -32.85 159.11

2814.84 -30.03 83.27 21.30 67.20 15 33 43 2214.6 -32.84 74.90

3932.55 -30.04 167.48 21.31 67.22 9 57 48 3332.6 -32.85 159.11

2814.64 -30.03 83.27 21.30 67.20 15 33 43 2214.6 -32.84 74.90

MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8060.0 S_R 896.3 SG3 2631.3 ST 3223.0 SR 560.2 SS 2498.7

RRT .9034 RRF .9051RTF .9848 CRT .9950 CRS -.9945 CST -.9836

SG8 8109.7 R23 .0270 R13 .9849 LSA 4100.8 MSA 357.2 SSA 26.5

SGI 8100.9 SG2 378.5 THA 5.76 EL1 3270.8 EL2 53.0 ALF 9.82

LAUNCH DATE NOV 23 1964 FLIGHT TIME 326.00 ARRIVAL DATE OCT 17 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00 LC¢ 62.76 VL

RP 214.88 LAp -1.41 LOP 278.84 VP

RC 290.691 GL 26.53 GP -5.24 ZAL

PLANETOCENTRIC CONIC

C3 9.446 VHL 3.073 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

65.92 8 59 44 3917.95 -29.65

114.08 14 44 56 2827.59 -29.64

65.92 8 39 44 3917.95 -29.63

114.08 14 44 56 2827.59 -29.64

65.92 8 39 44 3917.95 -29.63

114.08 14 44 56 2827.59 -29.64

DIFFERENTIAL CORRECTIONS

TOE I.T191 TRA .6371 TC-12.2710 BAu 1.5336

ROE .2863 RRA .1719 RC3 -.8784 FAU .47807

FOE 4.4246 FRA 3.9684 FC-43.8134 BSP 28990

BDE 1.7428 8RA .6599 BC312.3024 FSP 8657

DISTANCE 719.525 EARTH TO MARS

52.945 GAL -.21 AZL 87.61HCA 216.10 SMA 186.31ECC .20733 INC 2.3901 vl 30.175

22.867 GAp -8.14 AZP 91.93 TAL 358.76 TAp 214.86 RCA 147.65 Apo 224.98 V2 25.554

86.37 ZAP 64.79 ETS 176.77 ZAE 94.46 ETE 179.23 ZAC 79.13 ETC 257.75 CLP 64.68

36.51RAL 162.00 RAD 6567.3 VEL 11.438 pTH 1.98 VHp 3.165 DpA 3.22 RAp 163.41ECC 1.1335

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

166.11 21.75 67.64 10 5 2 3317.9 -32.40 157.76

84.12 21.73 67.63 15 32 4 2227.6 -32.39 73.78

166.11 21.75 67.64 10 5 2 3317.9 -32.40 157.76

84.12 21.75 67.63 15 32 4 2227.6 -32.39 75.78

168.11 21.75 67.64 10 5 2 3317.9 -32.40 157.76

84.12 21.73 67.63 15 32 4 2227.6 -32.39 75.78

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8327,6 8GR 857.3 SG3 2560.3 ST 3243.2 SR 547.2 SS 2388.7

RRT .8924 RRF .8899 RTF .9855 CRT .9938 CRS -.9928 CST -.9827

8GIB 8371.7 R25 .0192 R13 .9856 LSA 4049.0 MSA 357.8 SSA 27.3

SGI 8562.8 682 385.4 THA 5.26 EL1 3288.7 EL2 49.6 ALF 9.54

INJ LONG

LAUNCH DATE NOV 25 1964 FLIGHT TIME 328.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CONIC DISTANCE 723.722 EARTH TO MARS

EL 147.65 LAL -,00 LOL 62.76 VL 32.948 GAL -.29 AZL 87.63 HCA 217.28 SMA 186,37 ECC .20779 INC 2.3653 vl 30.175

RP 214.56 LAP -1.43 LOP 280.02 Vp 22.912 GAP -8.29 AZP 91.88 TAL 358.34 TAp 215.62 RCA 147.64 Apo 225.09 V2 25.590

RC 291.851 GL 26.51 GP -5.04 ZAL 87.13 ZAP 63.33 ETS 176.71 ZAE 92.73 ETE 179.10 ZAC 79.29 ETC 257.79 CLP 63.22

PLANETOCENTRIC CONIC

C3 9.412 VHL 3.068 DLA 35,96 RAL 162.73 RAD 6567.5 VEL 11.437 pTH 1,98 VHp 3.206 DpA 3.51 RAp 163.23 ECC 1.1549

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

66.84 9 7 35 5902.39 -29.25 164.69 22.24 68,07 10 12 38

113.16 14 42 56 2841.54 -29.24 85.06 22.24 68.06 15 30 18

66.84 9 7 35 5902.59 -29.25 164.69 22.24 68.07 10 12 38

115.16 14 42 56 2841.34 -29.24 85.06 22.24 68.06 15 30 18

66.84 9 7 35 3902.59 -29.25 164.69 22.24 68.07 10 12 38

113.16 14 42 56 2841.54 -29.24 85.06 22.24 68.06 15 30 18

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.7206 TRA .7113 TC-12.7142 BAU 1.6051 8GT 8395.2 SGR 824.7 SG5 2497.9

ROE .2797 RRA .1723 RC3 -.8150 FAU .46357 RRT .8780 RRF .8759 RTF .9858

FDE 4.1372 FRA 4,0252 FC-42.8059 BSP 29920 8GB 8654.7 R23 .0157 R13 .9859

8DE 1.7432 8RA .7319 BC312.7402 FSP 8416 SG1 8625.7 SG2 595.4 THA 4.85

LAUNCH DATE NOV 23 1964 FLIGHT TIE 550.00

HELIOCENTRIC CONIC DISTANCE 727.926

RL 147.65 LAL -.00 LOt. 62.76 VL 52.951 GAL -.56 AZL 87.88 HCA

RP 214.24 LAp -1.46 LOP 281.20 VP 22.957 GAP -8.46 AZP 91.85 TAL

RC 292.998 GL 25.07 GP -4.85 ZAL 87.95 ZAP 61.91ET8 178.66 ZAE

PLANETOCENTRIC CONIC

C3 9.384 VHL 3.063 DLA 33.41RAL 165.50 RAO 6567.3 VEL 11.436 PTH

LNCM AZMYM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

67.79 9 15 56 3886.16 -28.84 165.20 22.77 68.49 10 20 42

112.21 14 40 41 2856.79 -28.82 86.08 22.76 68.48 13 28 18

67.79 9 15 56 5886.16 -28.84 163.20 22.77 68.49 10 20 42

112.21 14 40 41 2856.79 -28.82 86.08 22.76 68.48 15 28 18

67.79 9 15 56 3886.16 -28.84 165.20 22.77 68.49 10 20 42

112.21 14 40 41 2836.79 -28.82 86.08 22.76 68.48 15 28 18

DIFFERENTIAL CORRECTIONS NID-COURS.E EXECUTION ACCURACy

TOE 1.7170 TRA .7835 TC-15.1598 8AU 1.6511 9GT 8852.5 SGR 792.4 8G5 2426.2

RDE .2738 RRA .1723 RC5 -.7467 FAU .43117 RRT .8811RRF .8555 RTF .9865

FDE 3.8381 FRA 4.0447 FC-41.8245 B_P 50802 888 8887.9 R25 .0085 R15 .9864

BDE 1.7387 BRA .8042 BC513.1608 FSP 8159 SGI 8878.8 sg2 401.7 THA 4.42

PO CST TIM INJ 2 LAT INJ 2 LONG

3302.6 -31.95 156.36

2241.5 -31.94 76.72

3302.6 -31.95 156.36

2241.5 -31.94 76.72

3302.6 -31.95 156.36

2241,3 -31.94 76.72

ORBIT DETERMINATION ACCURACY

ST 3259.2 SR 536.D SS 2285.6

CRT .9964 CRS -.9904 CST -.9811

LSA 4000.1 MSA 363.8 SSA 28.0

ELI 3302.7 EL2 44.8 ALF 9.31

ARRIVAL DATE OCT 21 1963

EARTH TO MARS

218.46 SMA 186.42 ECC .20806 INC 2.3418 vl 30.175

537.91 TAp 216.57 RCA 147.63 ApO 225.21 V2 25.626

91.04 ETE 178.99 ZAC 79.42 ETC 257.83 CLP 61.80

1.98 VHP 5.249 DpA 5.78 RAp 163.08 ECC 1.1344

PO CST TIM INJ 2 LAT INJ 2 LONG

5286.2 -31.49 134.88

2256.8 -31.48 77.77

3286.2 -31.49 154.88

2256.8 -31.48 77.77

3286.2 -31.49 154.88

2236.8 -51.48 77.77

ORBIT DETERMINATION ACCURACY

ST 5265.6 SR 523.9 88 2181.9

CRT .9970 CRS -.9873 CST -.9796

LSA 3943.3 MSA 556.0 SSA 28.8

EL1 5307.4 EL2 40.1ALF 9.12
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 19641

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 21].93 LAp -1.48

RC 294.131 GL 25.84

PLANETOCENTRIC CONIC

C] 9.362 VHL 3.060

LNCH 4ZMTH LNCH TIME

68.78 9 24 46

111.22 14 38 11

68.78 9 24 46

111.22 14 38 11

68.78 9 24 46

111.22 14 38 11

FLIGHT TIME 332.00 ARRIVAL DATE OCT 23 1965

DISTANCE 732.136 EARTH TO MARS

LOL 62.76 VL 32.954 GAL -.44 AZL 87.68 HCA 219.64 5HA 186.48 ECC .20835 ]NC 2.319] vl 30.175

LOP 282.38 vP 23.001 GAP -8.57 AZp 91.79 TAL 357.47 TAp 217.11 RCA 147.63 Apo 225.53 v2 25.662

GP -4.67 ZAL 88.75 ZAp 60.52 ETS 176.61 ZAE 89.38 ETE 178.89 ZAC 79.56 ETC 257.86 CLp 60.41

DLA 34.85 RAL 164.29 RAO 6567.3 VEL 11.435 pTH 1.98 VHp 3.294 DpA 4.02 RAp 162.97 ECC 1.1541

L-I TIME INJ LAT [NJ LONG INJ RT ASC %NJ AZMTH ]NJ TIME PO CST TIM TNJ 2 LAT INJ 2 LONG

3868.61 -28.41 161.62 23.34 68.91 10 29 15 3268.6 -31.01 153.33

2873.41 -28.40 87.21 23.33 68.90 15 26 4 2273.4 -31.00 78.91

3868.61 -28.41 161.62 23.34 68.91 10 29 15 3268.6 -31.01 133.33

2873.41 -28.40 87.21 23.33 68.90 15 26 4 2273.4 -31.00 78.91

3868.61 -28.41 161.62 23.34 68.91 10 29 15 3268.6 -31.01 153.33

2873.41 -28.40 87.21 23.33 68.90 15 26 4 2273.4 -31.00 78.91

DIFFERENTIAL CCRRECTIONS

TOE 1.7078 TRA .8660 TC-13.5516 BAU 1.6982

ROE .2684 RRA .1726 RC3 -.6837 FAU .43724

FDE 3.5746 FRA 4.0807 FC-40.4335 8S_P 31644

8OE 1.7288 8RA .8831 8C313.5688 FSP 7900

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9105.0 SGR 763.4 SG3 2356.3 ST 3262.1SR 516.4 Ss 2075.2

RRT .8424 RRF .8350 RTF .9867 CRT .9975 CRS -.9836 CST -.9775

SGB 9136.9 R23 .0040 R13 .9867 LSA 3882.7 MSA 371.6 SSA 29.5

SG! 9127.7 gG2 410.4 THA 4.05 EL1 3302.5 EL2 35.9 ALF 8.98

LAUNCH DATE NOV 23 1964 FLIGHT TIME 334.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 213.62 LAP -1.50

RC 295.251 GL 25.61

PLANETOCENTRIC CONIC

C3 9.345 VHL 3.037

LNCM AZMTH LNCH TIME

69.82 9 34 12

110.18 14 35 20

69.82 9 34 12

110.18 14 35 20

69.82 9 34 12

110.18 14 35 20

DISTANCE 736.349 EARTH TO MARS

LOL 62.76 VL 32.958 GAL -.32 AZL 87.70 HCA 220.83 SMA 186.54 ECC .20866 INC 2.2979 vl 30.175

LOP 283.57 Vp 23.045 GAp -8.71 A ZP 91.74 TAL 357.02 TAp 217.84 RCA 147.62 APO 225.46 V2 25.697

GP -4.50 ZAL 89,61 ZAp 39.18 ETS 176.57 ZAE 87.77 ETE 178.80 ZAC 79.70 ETC 257.89 CLP 59.07

DLA 34.28 RAL 163.12 RAD 6367.3 VEL 11.434 PTH 1.98 VHp 3.341 DpA 4.24

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZt4TH INJ TIME PO CST TIM

3849.64 -27.97 159.94 23.94 69.33 10 38 22 3249.6

2891.70 -27.96 88.45 23.94 69.32 15 23 32 2291.7

3849.64 -27.97 159,94 23.94 69.33 10 38 22 3249.6

2891.70 -27.96 88.45 25.94 69.32 13 23 32 2291.7

3849.64 -27.97 159.94 23.94 69.33 10 38 22 3249.6

2891.70 -27.96 88.43 23.94 69.32 15 23 32 2291.7

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.7178 TRA .9716 TC-13.8637 BAU 1.7338 SGT 9331.0 SGR 739.7 SG3 2278.2

RDE .2659 RRA .1750 RC3 -.6145 FAU .41938 RRT .8206 RRF .8139 RTF .9868

FOE 3.3959 FRA 4.1950 FC-38.8510 BSP 33023 SGB 9360.3 R23 .0042 R13 .9868

DOE 1.7382 8RA .9872 BC313.8773 FSp 7843 SGI 9350.8 SG2 421.8 THA 3.73

RAp 162.89 ECC 1.1538

INJ 2 LAT INJ 2 LONG

-30.52 151.67

-30.51 80.18

-30.52 151.67

-30.51 80.18

-30.52 151.67

-30.51 80.18

ORBIT DETERMINATION ACCURACY

ST 3296.5 SR 512.6 SS 2024.0

CRT .9980 CRS -.9795 CST -.9760

LSA 3883.7 NSA ]77.9 SSA 29.8

EL1 3336.0 EL2 32.3 ALF 8.82

LAUNCH DATE NOV 25 1964 FLIGHT TIME 336.00 ARRIVAL DATE OCT Z7 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 21].31 LAp -1.52

RC 2g6.356 GL 25.38

FLANETC_ENTRIC CONIC

C3 g.335 VHL 3.055

LNCH AZMTH LNCH TIME

70.93 9 44 16

109.07 14 32 2

?0.93 9 44 16

109.07 14 32 2

110.00 15 21 27

110.00 13 54 1

DISTANCE 740.574 EARTH TO MARS

LOL 62,76 VL 32.962 GAL -.60 AZL 87.72 HCA 22Z.02 5MA 186.60 ECC .20900 INC 2.2775 vl 30.175

LOP 284.76 VP 23.089 GAp -8.85 A ZP 91.69 TAL 356.55 TAp 218.56 RCA 147.60 APO 225.60 v2 25.731

GP -4.34 ZAL 90.49 ZAp 57.87 ET8 176.54 EkE 86.18 ETE 178.72 ZAC 79.83 ETC 257.91 ELP 57,76

DLA 33.69 RAL 165.96 RAO 6567.3 VEL 11.434 pTH 1.98 VHp 3.389 DpA 4.44 RAp 162.85 ECC 1.1536

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ Z LONG

3829.03 -27.52 158.15 24.58 69.75 10 48 5 3229.0 -30.02 149.89

2911.90 -27.51 89.84 24.58 69.73 15 20 33 2.311.9 -30.01 81.58

3829.03 -27.52 158.15 24.58 69.75 10 48 5 3229.0 -30.02 149.89

2911.90 -27.51 89.84 24.58 69.73 15 20 33 2311.9 -30.01 81.58

2760.81 -30.74 79.28 25.78 74.26 16 7 27 2160.8 -32.59 70.55

3028.13 -24.38 97.44 23.14 65.27 14 44 30 2428.1 -27.51 89.66

DIFFERENTIAL CORRECTIONS

TOE 1.6932 TRA 1.0528 TC-14.2720 BAU 1.7826

ROE .2609 RRA .1746 RC3 -.5609 FAU .40748

FOE 3.0973 FRA 4.1912 FC-37.7887 85P 33657

BDE 1.7132 BRA 1.0671 BC314.2830 FSl = 7517

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 213.01 LAp -1.55

RC 297.448 GL 25.16

PLANETOCENTRIC CClqIC

C] 9.332 VHL 3.055

LNCH AZMTH LNCH TINE

72.10 9 53 4

107.90 14 28 11

72.10 9 55 4

107.90 14 28 11

110.00 13 46 12

110.00 13 36 13

MID-COURSE ExECuTION ACCURACY

9GT 9379.8 SGR 715.4 SG3 2213.3

RRT .7991RRF .7898 RTF .9871

SGB 9606.5 R23 -.0010 R13 .9872

SGI 9596.9 SG2 429.3 THA 3.42

FLIGHT TIME 338.00

DISTANCE 744.805

LOL 62.76 VL 32.966 GAL -.68 AZL 87.74 HCA 223.21 SNA 186.67 ECC .20936

LOP 285.95 VP 23.133 GAP -8.99 AZP 91.65 TAL 356.06 TAp 219.27 RCA 147.59

GP -4.18 ZAL 91.40 ZAp 56.59 ETS 176.51 ZAE 84.64 ETE 178.65 ZAC 79.97

DLA 33.10 RAL 166.83 RAD 6567.3 VEL 11.433 PTH 1.98 VHp 3.440 DpA 4.61

L-I TIME INJ LAT INJ L(_G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

3806.45 -27.06 156.21 25.26 70.17 IO 58 31 3206.4

2934.36 -27.05 91.38 25.25 70.15 15 17 5 2334.4

3806.45 -27.06 156.21 25.26 70.17 10 58 31 3206.4

2934.36 -27.05 91.38 25.25 70.15 15 17 5 2334.4

2694.75 -31.86 74.46 26.89 76.92 16 31 7 2094.7

3094.05 -22.44 101.37 23.09 63.51 14 27 47 2494.1

DIFFERENTIAL CORRECTIONS

TOE 1.6664 TRA 1.1390 TC-14.6539 BAU 1.8294

ROE .2369 RRA .1744 RC3 -.3073 FAU .39476

FOE 2.8229 FRA 4.1873 FC-36.6209 8SP 34306

BOE 1.6861 BRA 1.1523 8C314.6627 FSP 7217

MID-COURSE EXECUTION ACCURACY

SGT 9819.9 SGR 693.3 SG3 2145.3

RRT .7750 RRF .7636 RTF .9875

SG8 9844.3 R23 -.0051 R13 .9875

SGI 9834.6 SG2 437.5 THA 3.14

ORBIT DETERMINATION ACCURACY

ST 3264.4 SR 503.5 SS 1903.4

CRT .9981CRS -.9729 CST -.9728

LSA 3792.7 MSA 383.8 SSA 30.5

ELt 3302.9 EL2 30.8 ALF 8,75

ARRIVAL DATE OCT 29 1965

EARTH TO MARS

INC 2.2578 vl 50.175

APO 225.75 V2 25.765

ETC 257.93 CLP 56.49

RAp 162.84 ECC 1.1536

INJ 2 LAT [NJ 2 LONG

-29.51 147.98

-29.50 83.15

-29.51 147.98

-29.50 83.15

-33.34 65.54

-25.81 94.04

ORBIT DETERMINATION ACCURACY

ST 3228.9 SR 496,0 SS 1792.8

CRT .9979 CRS -.9648 CST -.9692

LSA 3705.8 MSA 389.3 58A 31.2

ELI 3266.6 EL2 31.6 ALF 8.72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 28 1964

HELIOCENTRIC CQNIC

RL 147.65 LAL -.00

Re 212.72 LAP -1.57

RC 298.$29 GL 24.95

PLAN(TOCENTRIC CONIC

C3 9.339 VHL .3.055

LNCM AZMTH LNCH TIME

73.38 10 6 49

108.64 14 23 39

73.33 10 S 48

108.$4 14 23 39

110.00 18 S S2

110.00 13 23 43

FLIGHT TIM( 340.00 ARRIVAL DATE OCT 31 1935

DISTANCE 749.041 EARTH TO MARS

LOL 62.78 VL 32.970 GAL -.77 AZL 87.76 HCA 224.41 SMA 186.74 ECC .20974 INC 2.2391 vl 30.175

LOP 287.15 VP 23.175 GAP -9.12 AZP 9|.60 TAL 3§5.56 TAP 219.97 RCA 147.57 kPO 225.91 V2 25.796

GP -4.04 ZAL 92.35 ZAP 55.36 (T3 178.48 ZAE 83.12 ETE 178.58 ZAC 80.10 ETC 287.94 CLP 55.26

DLA 32.49 RAL 187.75 RAD 8587.3 VEL 11.434 PTH 1._8 VHp 3.491 DPA 4.76 RAP 162.86 ECC 1.1536

L-I TIME INJ LAT INJ LONG INJ fit ASC INJ AZMTH INJ TIM( PC) CST TIM INJ 2 LAT INJ 2 LONG

3781.41 -26.38 154.10 25.97 70.59 11 9 47 3181.4 -28.98 145.88

2959.54 -26.57 95.13 25.97 70.57 15 12 58 2359.5 -28.97 84.92

3781.41 -26.58 154.10 25.97 70.59 11 9 47 3181.4 -28.98 145.88

2959.54 -28.57 95.13 25.97 70.57 15 12 §8 235g.s -28.97 84.92

2644.28 -32.58 70.70 27.84 79.03 16 49 56 2044.3 -33.75 61.66

3144.69 -20.87 104.66 23.25 62.29 14 16 8 2544.7 -24.41 97.30

DIFFERENTIAL ¢_RRECTIONS

TOE 1.8388 TNA 1.2533 TC-15.O048 BAU 1.6736

ROE .2533 RRA .1745 RC3 -.4S51 FAU .38178

FDE 2.5728 FRA 4.1882 FC-35.4031 081P 35020

60E 1.6584 BflA 1.2458 BC318.0114 FSP 6960

MID-COURSE EXECUTION ACCURACY

SG710031.6 SGR 674.1 963 2077.8

RRT .7492 RRF .7361 RTF .9878

$G810074.2 R23 -.0082 R13 .9877

89110064.3 SG2 445.9 THA 2.88

LAtJNCM DATE NOV 25 1984 FLIGHT TIM( 342.00

HELIOCENTRIC CONIC

RL 147.83 LAL -.OO

RP 212.43 LAP -1.59

RC 299.392 GL 24.71

PLAN(TOCENTRIC CONIC

C3 9.347 VHL 3.057

LNCH AZMTM LNCH TIM(

74.72 10 19 33

109.28 14 18 12

74.72 10 19 33

105.28 14 18 12

110.00 18 23 6

110.00 13 13 49

DISTANCE 733.262

LOt. 62.76 VL 32.974 GAL -.86 AZL 87.78 HCA

LOP 288.35 VP 23.218 GAP -9.25 AZP 91.55 TAL

relP -3.90 ZAL 93.32 ZAP 54.16 ETS 176.45 ZAE

225.61 SMA 186.81 ECC .21015 INC 2.2210

355.05 TAp 220.6_ RCA 147.56 AlSO 226.07

81.64 ETE 178.54 ZAC 80.24 ETC 257.94

ORBIT DETERMINATION ACCURACY

ST 3193.2 SR 490.1 SS 1693.8

CRT .9974 CRS -.9548 CST -.9652

LSA 3626.0 NSA 395.7 3SA 31.8

EL1 3230.4 EL2 35.1 ALF 8.70

ARRIVAL DATE NOV 2 1965

EARTH TO MARS

Vl 30.175

V2 25.831

CLP 54.06

DLA 31.87 RAL 168.65 RAD 6567.3 VEL 11.434 PTH 1.98 VHP 3.545 DpA 4.88 RAP 162.92 ECC 1.1538

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

3733.22 -28.09 151.75 29.72 71.01 11 22 6 3153.2 -28.43 143.57

2988.18 -26.09 95.12 26.71 70.99 15 8 0 2388.2 -28.43 86.93

3733.22 -26.09 151.75 26.72 71.01 11 22 6 3153.2 -28.43 143.57

_88.19 -26.08 95.12 26.71 70.99 15 8 0 2388.2 -28.43 66.93

2801.20 -38.09 67.44 28.73 80.90 17 G 28 2001.2 -33.99 58.32

3180.20 -19.47 107.28 23.53 61.33 14 6 57 2588.2 -23.15 100.05

ORBIT DETERMINATION ACCURACY

ST 3131.9 SR 483.2 SS 1600.6

CRT .9963 CR8 -.9425 CST -.9607

L3A 3545.3 MSA 402.1 SSA 32.4

ELI 3188.8 EL2 41.2 ALF 8.72

DIFFERENTIAL CORRECTIONS

TOE 1.8077 TRA 1.3320 TC-15.3323 SAU 1.9165

RDE .2514 RNA .1747 tiC3 -.4044 FAU .38864

FOE 2.3370 FRA 4.2018 FC-34.1455 BSIP 35730

8DE 1.9272 BNA 1.3434 8C315.3376 FSP 8707

MID-COURSE EXECUTION ACCURACY

_T10276.S $GR 657.1 SG3 2009.7

RRT .7214 RRF .7067 RTF .9880

SGB10297.4 R23 -.0107 R13 .9880

SG110287.4 SG2 454.6 THA 2.65

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 212.15 LAP -1.$1

RC $00.945 GL 24.48

PLANETOCENTRIC CONIC

C3 9.365 VHL 3.060

LNCH AZMTH LMCH TIME

76.23 10 33 42

103.77 14 11 33

76.23 10 33 42

103.77 14 11 33

110.00 16 38 54

110.00 13 5 31

FLIGHT TIME 344.00 ARRIVAL OATE NOV 4 1965

DISTANCE 757.529 EARTH TO MARS

LOL 62.76 VL 32.978 GAL -.95 AZL 87.80 HCA 226.81 SMA 186.89 ECC .21058 INC 2.2036 vl $0.175

LOP 289.55 VP 23.280 GAP -9.38 AZP 91.51 TAL 354.52 TAp 221.33 RCA 147.53 APO 226.24 V2 25.863

GP -3.77 ZAL 94.33 ZAP 52.99 ETS 176.42 ZAE 80.20 ETE 178.49 ZAC 80.37 ETC 257.94 CLP 52.90

OLA 31.24 RAL 169.39 RAO 8567.3 V(L 11.435 PTH 1.98 VHp 3.600 DpA 4.99 RAp 163.00 ECC 1.1541

L-I TIME INJ LAT lNJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3720.96 -25.58 149.12 27.50 71.43 11 35 43 3121.0 -27.87 140.95

3021.20 -25.57 97.43 27.49 71.42 15 1 54 2421.2 -27.87 89.26

3720,96 -25.58 149.12 27.50 71.43 11 35 43 3121.0 -27.87 140.95

3021.20 -25.57 97.43 27.49 71.42 15 I 54 2421.2 -27.87 89.26

2562.65 -33.47 64.50 29.58 82.60 17 21 37 1962.7 -34.13 55.32

3227.51 -18.17 109.57 23.94 60.54 13 59 19 2627.5 -21.96 102.48

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5723 TRA 1.4373 TC-13.6359 8AU 1.9581 89T10498.3 SGR 642.0 SG3 1942.7 ST 3104.8 3R 480.6 SS 1507.1

ROE .2492 RRA .1752 RC3 -.3557 FAU .35364 RRT .6922 RRF .6758 RTF .9682 CRT .9945 CRS -.9260 CST -.9344

FOE 2.0994 FRA 4.2155 FC-32.8780 8SP 36445 S9810513.0 R23 -.0132 RI3 .9881 LSA 3459.9 NSA 412.7 SSA 32.8

BOE 1.5919 9RA 1.4479 8C315.8400 FSP 6463 39110504.8 94;2 462.9 THA 2.43 EL1 3141.4 EL2 49.6 ALF 8.75

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.63 LAL -.00 LOL 62.76 VL 32.983 GAL

RP 211.87 LAP -t.63 LOP 290.76 VP 23.301 GAP

RC 301.687 GL 24.25 GP -3.63 ZAL 95.36 ZAP

PLANETOCENTRIC CONIC

C3 9.391VHL 3.064

LNCH AZII4TH LNCM TIME

77.92 10 49 42 3683.07 -25.06

102.08 14 3 14 3060.17 -25.04

77.92 10 49 42 3883.07 -23.06

102.08 14 3 14 3010.17 -23.04

110.00 16 53 44 2527.19 -33.73

110.00 12 58 22 3264.05 -16.94

DIFFERENTIAL C(_RECTI(_IS

TOE 1.5345 TRA 1.5472 TC-15.9124 BAU 1.9981

ROE .2478 RRA .1755 RC3 -.3088 FAU .34271

FOE 1.8888 FNA 4.2208 FC-31.5944 BSP 37169

BO( 1.5543 BflA 1.5571 8C313.9154 FSP 6240

FLIGHT TIt4E 346.00 ARRIVAL DATE NOV 6 1965

DISTANCE 761.781 EARTH' TO MARS

-1.05 AZL 67.81 HCA 228.02 SMA 186.97 ECC .21104 INC 2.1669 vl 30.175

-9.51 AZP 91.46 TM. 353.98 TAp 221.99 RCA 147.51 APO 226.42 V2 25.895

51.86 ETS 176.40 ZAE 78.78 ETE 178.45 ZAC 80.51 ETC 257.94 CLP 51.77

DLA 30.59 RAL 170.35 RAD 6567.3 VEL 11.436 PTM 1.98 VNP 3.656 DPA 5.07 RAp 163.12 ECC 1.1545

L-I Tl149 INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

146.08 28.31 71.86 11 51 5 3083.1 -27.30 137.94

100.16 28.30 71.84 14 54 14 2460.2 -27.29 92.02

146.08 28.31 71.86 11 51 5 3083.1 -27.30 137.94

100.16 28.30 71.84 14 54 14 2460.2 -27.29 92.02

61.77 30.42 84.20 17 35 51 lg27.2 -34.18 52.55

111.68 24.41 59.85 13 52 46 2664.1 -20.81 104.70

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG7t0706.7 S_R 629.1 SG3 1876.0 ST 3055.0 SR 477.3 SS 1424.8

RRT .6615 RRF .6438 RTF .9884 CRT .991g CRS -.9069 CST -.9480

S_10725.2 R23 -.0152 R13 .g884 LSA 3378.2 MSA 421.0 SSA 53.2

S9110714.8 SG2 471.4 THA 2.23 EL1 3091.4 EL2 59.9 ALF 8.81
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUHCH DATE NOV 25 1964 FLIGHT TIME 348.00 ARRIVAL DATE NOV 8 1965

HELIOCENTRIC CONIC

RL 147.85 LAL -.00

RP 211.60 LAP -1.64

RC 302.717 GL 24.01

PLANETOC(NTR|C CONIC

C3 9.425 VHL 3.070

LNCH AZMTM LNCH TIME

79.90 11 8 20

100.10 13 32 25

79.90 11 8 20

100.10 13 52 25

110.00 17 ? 32

110.00 12 32 4

DIFFERENTIAL C(_RRECTIONS

TOE 1.4929 TRA 1.6632 TC-16.1630 BAU 2.0369

ROE .2469 RRA .1760 RC3 -.2635 FAU .32979

FOE 1.6620 FRA 4.2321 FC-30.2923 BSP 37874

BOE 1.5132 BRA 1,6725 8C316.1651 FSP 6017

EARTH TO MARS

187.05 ECC .21152 INC 2.1707 Vl 30.175

222.64 RCA 147.48 APO 226.61 v2 25.926

178.41 ZAC 80.65 (TC 257.92 CLP 50.67

DISTANCE 766.038

LOt. 62.76 VL 32.987 GAL -1.15 AZL 87.83 HCA 229.22 SMA

LOP 291.97 VP 23.342 GAP -9.63 kZP 91.42 TAL 353.42 TAp

GP -3.53 ZAL 96.42 ZAp 50.76 (T$ 176.38 ZAE 77.40 ETE

OLA 29.92 RAL 171.54 RAO 6567.3 VEL 11.437 PTH 1.98 VHp 3.714 OpA 5.14 RAp 163.27 ECC 1.1551

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

3638.95 -24.51 142.45 29.15 72.28 12 8 57 3036.9 -26.71 134.33

3107.73 -24.§0 103.52 29.15 72.27 14 44 13 2307.7 -26.70 95.40

3636.95 -24.51 142.45 29.15 72.28 12 8 57 3036.9 -26.71 134.33

3107.73 -24.50 103.52 29.15 72.27 14 44 13 2307.7 -26.70 95.40

2493.98 -33.95 59.19 31.25 85.71 17 49 26 1894.0 -34.17 49.93

3298.69 -15.74 113.66 24.95 59.26 13 47 3 2698.7 -19.70 106.77

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10912.4 SGR 618.1SG3 1810.0 ST 3001.0 SR 474.6 SS 1347.6

RRT .6298 RRF .6108 RTF ,9885 CRT .9881CRS -.8829 CST -.9401

86810929,9 R23 -.0164 R13 .9885 LSA 3295.4 MSA 431.8 SSA 33.5

S6110919.3 SG2 480.0 THA 2.05 ELI 3037.5 EL2 72.1ALF 8.89

LALR4CH OATE NOV 25 1964 FLIGHT TIME: 350.00 ARRIVAL DATE NOV 10 1965

HELIOCENTRIC C-CHIC

RL 147.63 LAL -.O0 LOt. 62.76 VL

RP 211.33 LAP -1.66 LOP 293.18 VP

RC 303.736 _ 23.77 GP -3.42 ZAL

PLAN£TOCENTRIC CONIC

C3 9.466 VHL 3.077

LNCM AZMTH LNCH TIME

82.37 11 31 31

97.63 13 37 12

100.00 14 47 33

100.00 13 3 29

110.00 17 21 27

110.00 12 48 26

DIFFERENTIAL CORRECTIONS

TOE 1.4467 IRA 1.7833 TC-16.3934 9AU 2.0753

ROE .2464 RRA .1764 RC3 -.2206 FAU .31733

F0( 1.4851 FRA 4.2353 FC-29.0172 8SP 38578

BOE 1.4676 BRA 1.7920 8C316.3949 FSP 5807

DISTANCE 770.300 EARTH TO MARS

32.992 GAL -1.25 AZL 87.84 HCA 230.44 $44A 187.13 ECC .21204 INC 2.1351 Vl 30.175

23.383 GAP -9.75 AZP 91.37 TAL 352.85 TAp 223.29 RCA 147.45 APO 226.81 V2 25.956

97.51 ZAP 49.69 ETS 176.36 ZAE 76.05 ETE 178.38 ZAC 80.79 ETC 257.91CLP 49.61

DLA 29.25 RAL 172.53 RAD 6567.3 VEL 11.439 PTH 1.98 VHp 3.773 GpA 5.18 RAp 163.45 ECC 1.1558

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PC) CST TIN INJ 2 LAT [NJ 2 LONG

3576.33 -23.96 137.76 30.03 72.71 12 31 7 2976.4 -26.10 129.67

3170.10 -23.85 107.95 30.02 72.69 14 30 2 2570.1 -26.09 99.86

2943.42 -27.44 92.19 31.05 77.64 15 36 59 2343.4 -28.86 83.68

3276.27 °20.58 114.64 28.71 67.81 13 58 7 2678.3 -23.39 106.98

2462.52 -34.08 56.74 32.08 87.15 18 2 30 1862.5 -34.10 47.50

3331.94 -14.58 115.53 25.55 58.73 13 41 58 2731.9 -18.61 108.73

NIO-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT11114.0 SGR 608.7 SG3 1745.7 ST 2941.4 SR 472.5 ss 1274. §

RRT .5989 RRF .5769 RTF .9886 CRT .9829 CRS -.8537 CST -.9310

S6811130.7 R23 -.0179 R13 .9886 LSA 3209.7 HSA 443.1 8SA 33.8

8G111119.9 SG2 488.2 THA 1.88 EL1 2977.9 EL2 85.9 ALF 8.98

LAUNCH DATE NOV 25 1964 FLIGHT TIME 352.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00 LOL 62.76 VL

RP 211.08 LAP -1.68 LOP 294.40 Vp

RE 304.746 GL 23.53 GP -3.31 ZAL

PLANETOCENTRIC CONIC

C3 9,521VHL 3.086

LNCH AZMTH LNCH TIME

86.19 12 6 37

93.81 13 10 11

100.00 15 14 50

100.00 12 44 40

110.00 17 34 38

110.00 12 41 21

DIFFERENTIAL CORRECTIONS

TOE 1.3967 IRA 1.9091 TC-16.5967 BAU 2.1126

ROE .2463 flRA .1767 RC3 -.1796 FAU .30509

FOE 1.2956 FRA 4.2348 FC-27.7427 BSP 39264

60E 1.4182 8RA 1.9172 6C3|6.3977 FSP 5597

OISTANCE 774.567 EARTH TO MARS

32.997 GAL -1.35 AZL 87.86 HCA 231.65 SMA 187.21ECC .21258 INC 2.1400 vl 30.175

23.423 GAp -9.88 AZP 91.33 TAL 352.26 TAp 223.92 RCA 147.42 APO 227.01 V2 25.986

96.62 ZAp 48.66 ETS 176.34 ZAE 74.73 ET( 178.35 ZAC 90.93 ETC 257.89 CLP 48.57

DLA 28.55 RAL 173.55 RAO 6567.3 VEL 11.442 PTH 1.98 VHp 3.833 DpA 5.21 RAp 163.66 ECC 1.1567

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3477.26 -23.39 130.28 30.94 73.14 13 4 35 2877.3 -25.48 122.22

3271.35 -23.37 115.20 30.93 73.12 14 4 43 2671.4 -25.47 107.14

2670.10 -28.40 86.96 32.25 80.24 16 2 40 2270.1 -29.45 78.31

3353.73 -18.55 119.34 29.01 66.13 13 40 34 2753.7 -21.62 111.89

2432.44 -34.16 54.40 32.91 88.54 18 15 11 1832.4 -33.98 45.16

3364.17 -15.43 117.32 26.21 58.27 13 37 25 2764.2 -17.53 110.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T11309.8 SGR 600.8 SG3 1682.1 ST 2678.6 SR 470.8 SS 1206._

RRT .5635 RRF .3422 RTF .9888 CRT .9759 CRS -.8181CST -.9204

S6811325.7 R23 -.0194 R13 .9887 LSA 3123.2 MSA 455.8 SSA 34.0

SG111314.9 SG2 496.1THA 1.72 EL1 2915.1EL2 101.5 ALF 9.08

LAU_ICH OATE NOV 25 1964 FL|GHT TIME 354.00 ARRIVAL DATE NOV 14 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.OO

RP 210.82 LAP -1.69

RC 305.746 _ 23.28

PLAN(TOCENTRIC CONIC

C3 9.583 Vt'iL 3.096

LNCM AZMTH LNCH TIN(

90.00 13 26 2

90.O0 11 57 0

100.00 15 36 38

100.00 12 31 7

110.00 17 47 29

110.00 12 36 43

OIFFERENTIAL CORRECTIONS

TOE 1.3443 TRA 2.0417 TC-18.7649 BAU 2.1478

ROE .2497 RRA .1771 RC3 -.1400 FAU .29284

FOE 1.1213 FRA 4.2364 FC-26.4384 BSP 39980

BOE 1.3667 BRA 2.0493 BC316.7855 FSP 5400

DISTANCE 778.837 EARTH TO MARS

LOt. 62.76 VL 33.002 GAL -1.46 AZL 67.87 HCA 232.87 SMA 187.30 ECC .21315 INC 2.1253 Vl 30.175

LOP 295.61 VP 23.462 GAP -10.00 AZP 91.28 TAL 351.66 TAp 224.33 RCA 147.38 APO 227.22 V2 26.015

GP -3.21ZAL 99.76 ZAP 47.65 ET8 176.32 ZAE 73.43 (TE 178.33 ZAC 81.07 ETC 257.87 CLP 47.57

DLA 27.84 RAL 174.58 RAO 6567.3 VEL 11.444 PTH 1.99 VHp 3.895 OPA 5.22 RAP 163.90 ECC 1.1577

L-I TIME INJ LAT |MJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3227.39 -25.70 112.67 32.69 77.69 14 21 SO 2627.6 -27.14 104.30

3523.58 -19.94 132.41 30.85 69.47 12 55 44 2923.6 -22.56 124.72

2813.15 -28.98 82.82 33.34 82.34 18 23 29 2213.1 -29.74 74.10

3413.25 -16.87 122.96 29.49 64.95 13 28 1 2813.3 -20.11 115.66

2403.51 -34.18 52.14 33.75 89.87 18 27 33 1803.5 -33.82 42.91

3395.65 -12.29 t19.05 26.91 57.85 13 33 19 2795.7 -16.45 112.41

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

86111497.Z $GR 594.5 SG3 1619.4 ST 2816.3 SIR 470.0 SS 1147.8

RRT .5296 RRF .SOTS RTF .9888 CRT .9667 CRS -.7767 CST -.9088

S6811512.6 R23-.0202 R13 .9888 LSA 3041.1 MSA 469.5 SSA 34.1

S6111501.6 SG2 504.1THA 1.57 ELI 2852.8 EL2 118.7 ALF 9.18
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JPL TM 33-tOO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 25 1964 FLIGHT TIME 356.00 ARRIVAL DATE NOV 16 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 210.58 LAP -1.71

RC 306.737 GL 23.03

PLANETOCENTRIC CONIC

C3 9.655 VHL 3.107

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 58 56 3141.09 -26.82

90.00 11 34 25 3613.04 -17.71

100.00 15 55 47 2764.39 -29.37

100.00 12 20 15 3464.97 -15.36

110.00 18 O 3 2375.55 -34.17

110.00 12 32 Z9 3426.57 -11.17

DIFFERENTIAL CORRECTIONS

TOE 1.2824 TRA 2.1740 TC-16.9308 8AU 2.1854

RDE .2473 RRA .1772 RC3 -.1034 FAU .28151

FOE .9439 FRA 4.2256 FC-25.2427 8SP 40551

fiDE 1.3061 BRA 2.1813 BC316.9311FSP 5184

DISTANCE 783.113

LOL 62.76 VL 33.007 GAL -1.57 AZL 87.89 HCA

LOP 296.84 VP 2_.500 GAP -10.12 AZp 91.24 TAL

GP -3.11 ZAL 100.92 ZAP 46.67 ETS 176.30 ZAE

EARTH TO MARS

234.09 SMA 187.39 ECC ,21375 INC 2,1111 vl 30.175

351.05 TAp 225.14 RCA 147.33 APO 227.44 VZ 26.043

72.17 ET[ 178.31 ZAC 81.21ETC 257.84 CLP 46.59

DLA 27.12 RAL 175.62 RAD 6567.3 VEL 11.447 pTH 1.99 VHp 3.958 DpA 5.21 RAp 164.16 ECC 1.1589

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

106.58 33.99 80.55 14 51 17

138.03 51.17 67.53 12 34 38

79.25 34.37 84,18 16 41 52

126.05 30.07 64.03 13 18 O

49.96 34.60 91.17 18 39 39

120.74 27.66 57.48 13 29 36

MID-COURSE EXECUTION ACCURACY

5GT11686.8 SGR 589.0 $G3 1559.4

RRT .4951RRF .4719 RTF .9889

SG811701.6 R23 -,0216 R1] .9889

SGl11690.4 9G2 511.6 THA 1.43

PO CST TIN INJ 2 LAT INJ 2 LONG

2541.1 -27.85 98.07

3013.0 -20.60 130.55

2164.4 -29.87 70.48

2865.0 -18.72 118.88

1775.5 -33.63 40.75

2826.6 -15.38 114.17

ORBIT DETERMINATION ACCURACY

ST 2741.7 8R 469.2 SS 1089.5

CRT .9545 CRS -.7253 CST -.8945

LSA 2947.5 MSA 485.0 SSA 34.1

EL1 2778.2 EL2 138.0 ALF 9.30

LAUNCH DATE NOV 25 1964 FLIGHT TIME 358.00 ARRIVAL DATE NOV 18 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 210.34 LAP -1.72

RC 307.719 GL 22.77

PLANETOCENTRIC CONIC

C3 9.738 VHL 3.121

LNCH AZMTH LNCH TIME

90.00 14 Z2 41

90.00 11 19 6

100.00 16 13 24

100.00 12 11 5

110.00 18 12 23

110.00 12 28 34

DIFFERENTIAL CORRECTIONS

TOE 1.2199 TRA 2.3156 TC-17.0544 BAU 2.2205

RDE .2485 RRA .1775 RC] -.0679 FAU .27002

FOE .7817 FRA 4.2192 FC-24.0054 BSP 41172

BOE 1.2450 ERA 2.3224 8C317.0546 FSP 4986

DISTANCE 787.392

LOL 62.76 VL 33.012 GAL -1.69 AZL 87.90 HCA

LOP 298.06 VP 23.538 GAp -10.23 AZp 91.19 TAL

GP -3.02 ZAL 102.11 ZAp 45.72 ETS 176.29 ZAE

EARTH TO MARS

235.32 514A 187.48 ECC .21438 INC 2.0973 vl 30.175

350.42 TAp 225.73 RCA 147.29 Apo 227.67 V2 26.071

70.93 ETE 178.29 ZAC 81.36 ETC 257.81CLP 45.64

DLA 26.38 RAL 176.68 RAD 6567.4 VEL 11.451PTH 1.99 VHp 4.023 DpA 5.19 RAp 164.45 ECC 1.1603

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

5077.65 -27.45 102.05 ]5.14 82.74 15 1] 58 2477.6 -28.17 93.45

3679.87 -15.92 142.12 31.70 66.27 12 20 26 3079.9 -19.00 134.79

2720.73 -29.63 76.03 35.38 85.86 16 58 44 2120.7 -29.89 67.24

3512.01 -13.95 128.82 ]0.74 63.28 13 9 37 2912.0 -17.41 121.76

2548.42 -34.11 47.84 35,46 92.42 18 51 31 1748.4 -33.40 38.67

3457.09 -10.05 122.39 28.46 57.15 13 26 12 2857.1 -14.30 115.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT11867.] 9GR 585.0 8G3 1499.7 ST 2673.1 SR 469.1 SS 1042.2

RRT .4608 RRF .4367 RTF .9890 CRT .9391CRS -.6671 CST -.8797

SG811881.7 R23 -.0224 R13 .9890 LSA 2863.4 NSA 501.6 SSA 34.1

S6111870.4 SG2 519.1 THA 1.30 EL1 2709.5 EL2 159.1 ALF 9.39

LAUNCH OATE NOV 25 1964 FLIGHT TIME 560.00 ARRIVAL DATE NOV Z0 1965

HELIOCENTRIC CONIC DISTANCE 791.674 EARTH TO MARS

RL 147.85 LAL -.00 LOL 62.76 VL 35.017 GAL -1.80 AZL 87.92 HCA 236.54 SNA 187.57 ECC .21504 INC 2.0838 vl 30.175

RP 210.10 LAP -1.74 LOP 299,29 vP 23.575 GAP -10.55 AZF 91.15 TAL 549.77 TAp 226.52 RCA 147.24 APO 227.91 V2 26.098

RC 308.691 GL 22.50 GP -2.95 ZAL 103.32 ZAP 44.80 ETS 176.27 ZAE 69.71ETE 178.28 ZAC 81.50 ETC 257.77 CLP 44.72

PLANETOCENTRIC CONIC

C3 9.855 VHL 3.136 OLA 25.65 RAL 177.74 RAD 6557.4 VEL 11.455 PTH 1.99 VHp 4.089 0pA 5.15 RAp 164.77 ECC 1.1618

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 45 15 3024.48 -27.84 98.2! 36.23 84.65 15 33 39 2424.5 -28.30 89.57

90.00 11 7 3 3736.86 -14.55 145.55 32.35 65.31 12 9 20 3156.9 -17.54 138.34

100.00 16 29 54 2680.64 -29.79 75.06 36.38 87.41 17 14 34 2080.6 -29.85 64.26

100.00 12 3 5 5555.93 -12.57 131.38 31.47 62.66 15 2 21 2955.9 -16.14 124.40

110.00 18 24 31 2522.03 -34.01 45.78 36.34 93.63 19 3 13 1722.0 -53.14 36.65

110.00 12 24 57 3487.31 -8.93 124.02 29.31 56.87 13 23 5 2887.3 -15.23 117.56

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE 1.1529 TRA 2.4617 TC-17.1532 BAU 2.2549 96T1204].6 SGR 582.0 SG3 1441.7 ST 2604.2 9R 469.5 SS 1001.7

ROE .2501RRA .1776 RC5 -.0345 FAU .25892 RRT .4266 RRF .4017 RTF .9890 CRT .9196 CRS -.6010 CST -.8641

FOE .6273 FRA 4.2076 FC-22.7970 8SP 41794 96012057.7 R23 -.0232 R13 .9890 LSA 2781.1MSA 519.4 SSA 54.0

BOE 1.1797 BRA 2.4681 BC517.1532 FSp 4801 56112046.2 962 526.3 THA 1.18 EL1 2639.9 EL2 182.0 ALF 9.46

LAU_ICM DATE NOV 25 1964 FLIGHT TIME 362.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC CONIC 01STANCE 795.960

RL 147.65 LAL -.00 LOL 62.76 VL 33.023 GAL -1.93 AZL 87.93 HCA

RP 209.88 LAP -1.75 LOP 300.52 VP 2].612 GAP -10.47 AZP 91.10 TAL

RC 309.654 GL 22.23 GP -2.85 ZAL 104.55 ZAp 43.90 ETS 176.25 ZAE

PLANETOCENTRIC CONIC

C3 9.940 VHL 3.153 DLA 24.86 RAL 178.82 RAD 6567.4 VEL 11.460 PTH

LNCM AZMTH LNCH TIME L-I TIME INJ LAY

90.00 15 1 54 2977.46 -28.10

90.00 10 56 59 3788.17 -12.85

100.00 16 45 34 2643.24 -29.87

100.00 11 56 0 3597.63 -11.26

110.O0 18 ]6 28 2296.30 -3].88

110.00 12 21 36 ]517.3] -7.81

DIFFERENTIAL CORRECTIONS

TDE 1.0822 TRA 2.6139 TC-17,2260 BAU 2.2891

ROE .2520 RRA .1776 RC] -.0030 FAU ,24819

FOE .4796 FRA 4.1935 FC-21.6170 BSP 42]95

BOE 1.1112 BRA 2.6199 BC317.2260 FSP 4618

EARTH TO MARS

237.77 SMA 187.67 ECC .21574 INC 2.0707 vt 30.175

349.12 TAp 226.89 RCA 147.18 APO 228.15 92 26.124

68.53 ETE 178.26 ZAC 81.65 ETC 257.73 CLP 43.82

1,99 VHp 4.156 DpA 5.09 RAp 165.11ECC 1.1636

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

94.79 37.30 86.32 15 51 32 2377.5 -28.51 86.13

148.59 3].08 64.55 12 0 7 3188.2 -16.17 141.49

70.29 37.38 88.87 17 29 37 2043.2 -29.71 61.48

13].77 32.26 62.13 12 55 58 2997.6 -14.90 126.88

43.78 37.23 94.81 19 14 44 1696.3 -32.85 54.70

125.62 30.19 56.61 13 20 13 2917.] -12.14 119.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

$G712217.0 SGR 579.9 96] 1385.4 ST 2537.9 SR 470.3 SS 968.5

RRT .3929 RRF .3870 RTF .9890 CRT .8952 CR$ -.5267 CST -.8479

86812230.8 R23 -.0243 R13 .9890 LSA 2703.4 MSA 538.8 SSA 33.8

86112219.1 SG2 533.2 THA 1.07 ELI 2572.8 EL2 206.8 ALF 9.48
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

L_UNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 209.66 LAP -1.76

RC 310.607 GL 21.94

PLANETOCENTRIC CONIC

C3 10.059 VHL 3,172

LNCH AZMTH LNCH TIME

90.00 15 18 17

90.00 10 48 16

100.00 17 0 36

100.00 11 49 37

110.00 18 48 15

110.00 12 18 28

FLIGHT TIME 564.00 ARRIVAL DATE NOV 24 1965

DISTANCE 800.248 EARTH TO MARS

LOL 62.76 VL 33.028 GAL -2.05 AZL 87.94 HCA 239.00 SMA 187.76 ECC .21647 [NC 2.0578 vl 30.175

LOP 301.75 VP 23.647 GAP -10.§8 AZP 91.06 TAL 348.44 TAp 227.45 RCA 147.12 Apo 228.41 V2 26.149

GP -2.77 ZAL 105.80 ZAp 43.03 ET$ 176.24 ZAE 67.36 ETE 178.25 ZAC 81.80 ETC 257.69 CLP 42.95

OLA 24,08 RAL 179.91 RAD 6567.4 VEL 11.465 PTH 1.99 VHP 4.224 DpA 5.02 RAp 165.47 ECC 1.1656

L-I TIME INJ LAT INJ LONG INJ RT ADC INJ AZMTH [NJ TIME PC) CDT TIN [NJ 2 LAT INJ 2 LONG

2934.65 -28.24 91.67 38.35 67.86 16 8 11 2334.7 -28.24 83.00

3835.76 -11.44 151.37 33.88 63.92 11 52 12 3235.8 -14.85 1A4.36

2607.95 -29.89 67.66 38.38 90.25 17 44 4 2007.9 -29.54 58,88

3637.69 -9.97 136.05 33.11 61.67 12 50 15 5037.7 -13.68 129.23

2271.19 -33.72 41.64 38.13 95.95 19 26 6 1671.2 -32.53 32.81

3547.21 -6.68 127.2D 51.12 56.40 13 17 35 2947.2 -11.05 120.84

DIFFERENTIAL CCRRECTIONS

TOE 1.0078 TRA 2.7718 TC-17.2883 BAU 2.3224

ROE .2544 RRA .1775 RC3 .0267 FAU .23772

FOE .3424 FRA 4.1757 FC-20.4569 DSP 42993

DOE 1.0395 SRA 2.7775 BC317.2664 FSP 4441

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT12384.7 SGR 578.7 SG3 1330.3 ST 2475.9 SR 471.6 SS 943.1

RRT .3597 RRF .3329 RTF .9890 CRT .8651CRS -.4475 CST -.853A

S6812396.2 R23 -.0251 R13 .9890 LSA 2632.3 MSA 558.0 SSA 33.5

5Gl12386.5 SG2 539.9 THA .96 EL1 2509.5 EL2 233.3 ALF 9.44

LAUNCH DATE NOV 25 1964 FLIGHT TIME 366.00 ARRIVAL DATE NOV 26 1965

NELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 209.44 LAp -1.76

RC 311.551GL 21.66

PLANETOC(NTRIC COI41C

C3 10.193 VHL 3.193

LNCH AZNTM LNCH TII4_

90.00 15 35 42

90.00 10 40 33

100.00 17 15 6

100.00 11 43 49

110.00 19 59 53

110.00 12 15 33

DIFFERENTIAL CORRECTIONS

TOE .9291 TRA 2.9349 TC-17.2821 BAU 2.3550

flOE .2572 RflA .1773 RC3 .0547 FAU .22749

FOE .2108 FRA 4.1556 FC-19.3215 BSP 43567

DOE .9640 BRA 2.9402 BC317.2822 FSP 4265

DISTANCE 804.539 EARTH TO MARS

LOt. 62.76 VL 33.034 GAL -2.18 AZL 87.95 HCA 240.24 SMA 187.86 ECC .21723 INC 2.0454 vl 30.175

LOP 302.99 VP 23.662 GAp -10.70 AZP 91.02 TAL 347.75 TAp 227.99 RCA 147.05 APO 228.67 V2 26.174

GP -2.69 ZAL 107.07 ZAP 42.18 ETS 176.22 ZAE 66.22 ETE 178.24 ZAC 81.96 ETC 257.64 CLP 42.11

OLA 23.28 RAL 161.00 RAD 6567.4 VEL 11.471 PTH 1.99 VHP 4.293 DpA 4.93 RAp 165.86 ECC 1.1677

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2894.96 -26.31 68.77 39.40 89.33 16 23 57 2295.0 -28.10 80.11

3360.72 -10.06 153.98 34.74 63.40 11 45 14 3260.7 -13.57 147.04

2374.39 -29.86 65.17 39.38 91.57 17 58 2 1974.4 -29.32 56.40

3676.52 -6.71 138.24 34.01 61.29 12 45 5 3076.5 -12.48 131.48

2246.66 -33.53 39.95 39.06 97.05 19 37 20 1646.7 -32.20 30.97

3577.02 -5.56 128.78 32.08 56.22 13 15 10 2977.0 -9.96 122.45

MID-COURSE EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURAC_

SGT12547.2 SGR 578.2 SG3 1276.5 9T 2418.4 SR 473.2 SS 924.6

RflT .3268 RRF .2993 RTF .9890 CRT .8285 CR8 -.3624 CST -.8200

SGB12560.6 R23 -.0259 R13 .9890 LSA 2567.4 MSA 576.6 SSA 33.2

S6112548.7 SG2 546.4 THA .86 ELI 2450.4 ELI 261.5 ALF 9.31

LAUNCH DATE NOV 25 1964 FLIGHT TIME 366.00 ARRIVAL DATE NOV 28 1965

HELIOCENTRIC CONIC DISTANCE 808.832 EARTH TO MARS

RL 147.65 LAL -.00 LOL 62.76 VL 33.040 GAL -2.$1AZL 87.97 HCA 241.48 SMA 187.96 [CC .21804 INC 2.0333 vl 50.175

RP 209.24 LAP -1.79 LOP 304.22 VP 23.717 GAP -10.81 AZP 90.97 TAL 347.05 TAp 228.53 RCA 146.98 APO 228.9A V2 26.198

RC 312.466 GL 21.36 GP -2.62 ZAL 106.$6 ZAp 41.35 ET$ 176.20 ZAE 65.10 ETE 178.24 ZAC 82.11ETC 257.60 CLP 41.29

PLANETOCENTR|C CONIC

C3 10.341VHL 3.216 OLA 22.48 RAL 182.10 RAO 6567.4 VEL 11.477 PTH 2.00 VHP 4.364 DpA 4.84 RAp 166.27 ECC 1.1702

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ADC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 51 24 2857.70 -28.3! 66.04 40.45 90.70 16 39 1 2257.7 -27.91 77.40

90.00 10 33 37 3925.77 -8.76 156.45 35.65 62.96 11 39 1 5323.8 -12.32 149.58

100.00 17 29 13 2542.30 -29.77 62.79 40.40 92.82 18 11 35 1942.3 -29.06 54.05

100.00 11 38 29 3714.40 -7.47 140.37 34.96 60.97 12 40 24 3114.4 -11.26 133.66

110.00 19 11 23 2222.67 -33.32 38.11 40.00 98.12 19 48 25 1622.7 -31.84 29.20

110.00 12 12 49 3606.60 -4.43 |30.34 33.09 56.07 13 12 56 3006.8 -8.85 124.05

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8476 TRA 3.1047 TC-17.2867 BAU 2.3671 SGT12705.9 $GR 578.5 SG3 1224.1 ST 2370.1 9R 475.2 S8 913.2

RDE .2605 RRA .1771 RC3 .0809 FAU .21753 RRT .2948 RI_ r .2667 RTF .9889 CRT .7851 CRS -.2767 CST -.8105

FOE .0896 FRA 4.1332 FC-18.2118 BSP 44147 96812719.1 R23 -.0266 R13 .9889 LSA 2513.6 MSA 598.2 SSA 32.8

BOE .8867 8RA 3.1097 8C317.2669 F_P 4096 S6112707.0 $G2 552.7 THA .77 EL1 2399.7 EL2 290.7 ALF 9.08

LAUNCN DATE NOV 25 1964 FLIGHT TIME 370.00 ARRIVAL DATE NOV 30 1965

HELIOCENTRIC CONIC DISTANCE 813.128 EARTH TO MARS

RL 147.65 LAL -.00 LOt. 62.76 VL 33.045 GAL -2.44 AZL 87.96 HCA 242.72 SMA 168.D6 [CC .21888 INC 2.0213 Vl 30.175

RP 209.04 LAp -1.60 LOP 305.46 VP 23.750 GAP -10.92 AZP 90.93 TAL 346.34 TAp 229.05 RCA 146.90 APO 229.23 V2 26.221

RC 313.411GL 21.06 GP -2.55 ZAL 109.66 ZAp 40.55 ET9 176.19 ZAE 64.00 ETE 176.23 ZAC 82.27 ETC 257.55 CLP 40.49

PLANETOCENTRIC CONIC

C3 10.504 VHL 3.2410LA 21.66 RAt. 163.20 RAD 6567.4 VEL 11.434 PTH 2.00 VMP 4.436 DpA 4.72 RAp 166.70 ECC 1.1729

LNCH AZMTH LNCM TIM( L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 6 29 2822.44 -28.25 83.46 41.51 91.99 16 53 32 2222.4 -27.68 74.84

90.00 10 27 19 3965.36 -7.46 158.82 36.62 62.61 11 33 25 3365.4 -11.08 152.00

100.00 17 42 55 2511.49 -29.65 60.50 41.43 94.01 16 24 47 1911.5 -26.78 51.81

100.00 11 33 35 3751.54 -6.23 142.44 35.95 60.71 12 36 6 3151.5 -10.09 135.77

110.00 19 22 44 2199.21 -33.08 36.32 40.96 99.15 19 59 24 1599.2 -31.46 27.47

110.00 12 10 15 3636.59 -3.29 131.90 34.13 55.96 13 10 51 3036.6 -7.74 125.64

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7614 TRA 3.2796 TC-17.2279 BAU 2.4193 $GT12862.1 $G4R 579.2 $63 1173.2 ST 2329.5 SR 477.7 88 907.1

ROE .2641RflA .1766 RC3 .1052 FAU .20794 RRT .2634 RRF .2345 RTF .9689 CRT .7337 CR8 -.1901CST -.8048

FOE -.0248 FRA 4.1051 FC-17.1365 BSlP 44697 S6812675.2 R23 -.0274 R13 .9889 LSA 2469.0 MSA 616.8 SSA 32.3

DOE .8059 6RA 3.2844 6C317.2282 FSP 3937 8G112863.0 SG2 556.7 THA .68 EL1 2356.2 EL2 320.9 ALF 8.72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OAT( NOV 25 lg64 FLIGHT TIME 372.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC COIN IC

RL 147.65 LAL -.DO

RP 206.85 LAP -1.81

RC 314.329 GL 20.75

PLANETOCENTRIC CONIC

C3 10.683 VHL 3.269

LNCM AZNTH LNCH TIME

90.00 16 21 5

90.00 10 21 35

100.00 17 56 19

100.00 11 29 1

110.00 19 S5 59

110.O0 12 7 50

DIFFERENTIAL CC:RRECTIONS

TOE .GTSS TRA 3.4625 TC-17.1556 BAu 2.4504

ROE .2662 RRA .1760 RC3 .1279 FAU .19856

FOE -.1325 FRA 4.0774 FC-16.0904 BSP 45277

80E .7248 BRA 3.4670 BC]17.1561FSP 3782

DISTANCE 817.424 EARTH TO MARS

LOt. 62.76 VL 33.051 GAL -2.58 AZL 87.99 HCA 24].96 ]HA 188.17 ECC .21976 INC 2.0096 vl ]0.175

LOP 306,71 vP 23.78] GAP -11.04 AZP 90.88 TAL 545.60 TAp 229.56 RCA 146.82 APO 229.52 v2 26.24]

GP -2.48 ZAL 110.97 ZAP 39.77 ETS 176.17 ZAE 62.95 ETE 178.23 ZAC 82.42 ETC 257.49 CLP 59.71

DLA 20.84 RAL 184.31RAD 6567.4 VEL 11.492 PTH 2.00 VHp 4.510 DpA 4.60 RAp 167.16 ECC 1.1758

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

2788.86 -28.15 81.01 42.58 93.22 17 7 54 2188.9 -27.41 72.42

4005.81 -6.19 161.11 37.6] 62.31 11 28 19 3405.6 -9.85 154.]4

2481.82 -29.49 58.31 42.47 9].15 16 37 40 1881.8 -28.46 49.66

5788.06 -5.01 144.46 36.98 60.49 12 52 9 ]188.1 -8.91 137.84

2176.26 -32,82 34.58 41.94 100.15 20 10 15 1576.] -51.07 25.80

3666.40 -2.16 135.46 35.21 55.88 13 6 57 3066.4 -6.62 127.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13013.1 8GR 580.5SG3 1123.8 ST 2302.6 SR 480.4 98 906.9

RRT .2331RRF .2035 RTF .9887 CRT .6755 CRS -.1049 CST -.8027

86613026.0 R23 -.0283 R13 .9887 LSA 2439.6 MSA 634.8 SSA 51.8

S6113013.8 SG2 584.5 THA .80 EL1 2325.9 EL2 ]50.8 ALF 8.21

LAUNCH DATE NOV 25 1964 FLIGHT TIME 374.00 ARRIVAL DATE DEC 4 1965

HELIOCENTRIC CONIC DISTANCE 821.722 EARTH TO MARS

RL 147.65 LAL -.DO LOL 62.76 VL 35.057 GAL -2.72 AZL 88.00 HCA 245.20 SMA 188.27 ECC .22068 INC 1.9981 vl 30.175

RP 206.67 LAP -1.81 LOP 307.95 VP 23.814 GAP -11.15 AZP 90.84 TAL ]44.86 TAp 230.06 RCA 146.72 APO 229.62 V2 26.264

RC 315.238 GL 20.43 GP -2.42 ZAL 112.30 ZAp 39.01ETS 176.15 Z/_ 61.87 ETE 178.22 ZAC 82.58 ETC 257.44 CLP 38.95

PLANETOCENTRIC CONIC

C3 10.880 VHL 3.298 DLA" 20.00 RAL IS5.41RAD 6567.4 VEL 11.501 pTH 2.00 VHp 4.584 DpA 4.46 RAp 167.68 ECC 1.1791

LNCH AZMTH LNCM TIME L-I TIME [NJ LAT [NJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 35 16 2756.75 -28.00 78.67 45.66 94.38 17 21 15 2156.7 -27.10 70.12

90.00 10 16 15 4045.56 -4.93 165.34 38.68 62.08 11 23 38 3445.4 -8.63 156.61

100.00 18 9 24 2453.18 -29.29 56.21 4].52 96.25 18 50 17 1853.2 -28.12 47.60

100.00 11 24 46 3824.16 -3.80 146.45 38.06 60.3] 12 28 30 3224.2 -7.72 139.86

110.00 19 45 5 2153.84 -32.54 52.89 42.95 101.11 20 20 59 1553.8 -30.66 24.18

110.00 12 5 34 3696.27 -1.01 135.02 36.32 5].83 13 7 10 3096.3 -5.49 128.79

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TOE .5814 TRA 3.6511 TC-17.0558 BAu 2.4810 $GT13159.4 SGR 582.2 $65 1075.4 ST 2287.7 SR 483.5 SS 910.5

ROE .2727 RRA .175] RC3 .1490 FAU .18959 RRT .2038 RRF .1734 RTF .9886 CRT .6095 CRS -.0244 CST -.6059

FOE -.2310 FRA 4.0461 FC-15.0697 BSP 458]7 $6013172.3 R2] -.0288 RI] .9886 LSA 242].5 MSA 649.4 SSA ]1.]

BOE .6422 BRA 3.6553 BC]17.0564 FSP 3631 $6115159.9 SG2 570.0 THA .52 ELI 2307.1 ELI 580.1ALF 7.55

LAUNCH DATE NOV 25 1964 FLIGHT TIME 376.00 ARRIVAL DATE DEC 6 1965

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 208.49 L4P -1.82

RC ]16.140 GL 20.10

PLANETOCENTRIC CONIC

C3 11.095 VHL ].531

LNCH AZMTH LNCH TIME

90.00 16 49 4

90.00 10 11 16

100.00 16 22 14

100.00 11 20 47

110.00 19 56 4

110.00 12 3 26

DIFFERENTIAL CORRECTIOt_8

TOE .4862 TRA S.8459 TC-I6.9SO9 OAU 2.5114

ROE .2776 RRA .1744 RC3 .1682 FAU .16058

FOE -.8287 FRA 4.0111 FC-14.0907 BSP 46374

DOE .5599 ORA 3.8499 BC316.9318 FSP 3484

DISTANCE 826.020 EARTH TO MARS

LOL 62.76 VL 33.06] GAL -2.87 AZL 88.01HCA 246.45 SMA 188.58 ECC .22164 INC 1.9869 vl 30.175

LOP 309.20 VP 2].845 GAP -11.27 AZP 90.79 TAL ]44.10 TAp 250.55 RCA 146.63 Apo 250.1] V2 26.285

GP -2.36 ZAL 115.64 ZAp ]8.28 ETS 176.14 ZAE 60.84 ETE 178.22 ZAC 82.75 ETC 257.]8 CLP 38.22

DLA 19.15 RAL 186.52 RAD 6567.4 VEL 11.510 pTH 2.00 VHp 4.660 DpA A.51 RAp 168.12 ECC 1.1826

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2725.93 -27.82 76.44 44.75 95.49 17 54 50 2125.9 -26.77 67.93

4084..20 -].69 165.51 59.78 61.90 11 19 20 5484.2 -7.42 158.82

2425.50 -29.07 54.18 44.60 97.29 19 2 40 1825.5 -27.76 45.62

3859.86 -2.59 148.42 39.17 60.21 12 25 7 3259.9 -6.54 141.85

2151.93 -32.24 31.26 45.97 102.04 20 51 56 1551.9 -50.24 22.61

3726.20 .13 136.58 37.47 55.82 1] 5 ]2 3126.2 -4.56 130.57

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIOM ACCURACY

8G713302.6 SGR 584.3 SG5 1028.8 ST 2286.5 8R 486.9 98 917.3

RRT .1749 RRF .1440 RTF .9884 CRT .5375 CRS .0524 CST -.8126

S6813315.4 R23 -.0297 R1] .9884 LSA 2422.4 MSA 661.7 SSA 30.7

SG113303.0 SG2 575.] THA .44 EL1 2501.9 EL2 407.9 ALF 6.74

LAU_ICH DATE NOV 25 1864 FLIGHT TIME 378.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC CCNIC

RL 147.68 LAL -.DO

RP 206.32 LAp -1.83

RC $17.035 GL 19.77

RLANETOCENTRIC CONIC

C3 11.$29 VHL 3.366

LNCH AZNTH LNCH TIME

90.00 17 2 52

90.00 10 6 58

100.00 18 34 49

100.00 11 17 2

110.00 20 6 56

110.00 12 1 25

OIFFERENTIAL CCRRECTIONS

TOE .3878 TRA 4,0489 TC-16.7818 BAU 2.5418

ROE .2629 RRA .1753 RCS .1858 FAU .17199

FOE -.4103 FRA 5.9728 FC-13.1437 BSP 46907

BOE .4796 BRA 4.0506 6C318.7829 FSP 3339

DISTANCE 830.319 EARTH TO MARS

LOt. 62.76 VL 33.069 GAL -3.01AZL 88.02 HCA 247.70 SNA 188.49 ECC .22265 INC 1.9758 vl ]0.175

LOP 310.45 Vp 25.875 GAP -11.38 AZP 90.75 TAL 343.32 TAp 251.02 RCA 146.52 APO 2]0.45 V2 26.304

GP -2.30 ZAL 114.99 ZAp 37.56 ETS 176.12 ZAE 59.82 ETE 178.22 ZAC 82.91ETC 257.33 CLP 37.50

DLA 18.30 RAL 187.63 RAD 6567.4 VEL 11.520 PTH 2.01VHp 4.7]7 DpA 4.15 RAp 168.63 ECC 1.1864

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2696.30 -27.61 74.29 45.87 96.54 17 47 29 2096.] -26.42 65.83

4122.45 -2.48 167.65 40.92 61.78 11 15 21 3522.5 -6.22 160.99

2398.72 -28.82 52.23 45.69 98.29 19 14 48 1798.7 -27.38 43.72

3895.26 -1.40 150.56 40.33 60.14 12 21 58 3295.3 -5.36 143.82

2110.55 -31.92 29.67 45.01 102.93 20 42 6 1510.5 -29.81 21.09

3756.21 1.28 138.15 38.66 55.84 13 4 1 ]156.2 -3.21 131.94

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT18442.8 8GR 586.7 SG3 983.3 ST 2299.5 SR 490.6 S] 926.6

flRT .1470 RRF .1154 RTF .9882 CRT .4602 CR$ .1244 C$T -.8224

SGI813455.4 R2S -.0305 R13 .9882 LSA 2436.5 NSA 670.7 SSA 50.0

S6113442.9 SG2 580.3 THA .37 EL1 2311.0 EL2 433.4 ALF 5.81
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE MOV 25 lg64 FLIGHT TIM( 380.00 ARRIVAL DATE DEC 10 1965

HELIOCENTRIC C(_llC DI STANCE 834.617 EARTH TO MAR S

RL 147.63 LAL -.OO LOL 62.76 VL 33.078 GAL -3.17 AZL 68.04 HCA 248.95 SMA 188.60 ECC .22371 INC 1.9649 vl

RP 206.16 LAp -1.83 LOP 311.70 Vp 23.905 GAP -11.49 AZP 90.71 TAL 342.53 TAp 231.48 RCA 146.41 APO 230.79 V2

RC 317.924 GL 19.43 GP -2.25 ZAL 116.34 ZAP 36.86 ET3 t76.10 ZAE 38.83 ST( 178.21 ZAC 83.08 ETC 257.27 CLP

PLAMETOCEMTRIC CONIC

C3 11.583 VHL 3.403 DLA 17.44 RAL 188,74 RAO 6567.4 VEL 11.531PTH 2.01VHP 4.816 OpA 3.98 RAp 169.16

50.175

26.323

36.80

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE

90.00 17 15 43 2667.7G -27.37 72.24 46.99 97.55 18 O 10

90.00 10 2 18 4160.23 -1.25 169.76 42.10 61.71 11 11 38

100.00 18 47 11 23?2.79 -28.55 50.35 46.89 99.25 19 26 43

100.00 11 13 31 3930.42 -.20 152.29 41.52 60.11 12 19 2

110.00 20 17 40 2089.87 -31.59 28.|3 46.08 103.79 20 52 30

110.00 11 59 31 3786.31 2.43 139.72 39.88 55.89 13 2 37

DIFFERENTIAL CCRR(CTION8 MID-COURSE EXECUTION ACCURACy

TOE .2839 TRA 4.2530 TC-18.6051BAU 2.5716 SGTI$579.0 SGR 589.3 SG3 939.1

flOE .2038 RRA .1720 RC3 .2019 FAU .18364 RflT .$202 RRF .0880 RTF .9880

FOE -.4881FRA 3.93211 FC-$2.2302 8SP 47439 $¢_13591.8 R23 -.0311 R13 .9880

BOG .4064 8RA 4.2595 8C318.6083 FSP 3203 S6113579,2 _2 585.t THA .30

ECC 1.1906

PO CST TIM INJ 2 LAT |NJ 2 LONG

2067.8 -26.05 63.82

3560.2 -3.02 163.11

1772.8 -26.98 41.90

3330.4 -4.18 145.76

1489.7 -29.38 19.62

3186.3 -2.06 133.31

ORBIT DETERMINATION ACCURACY

ST 2328.8 SR 494.6 SS 937.1

CRT .3801CRS .1893 CST -.8351

LSA 2467.6 MSA 875.4 SSA 29.4

ELX 2336.7 EL2 433.9 ALF 4.80

LAUNCH DATE NOV 25 1984 FLIGHT TIME 382.00 ARRIVAL DATE DEC 12 1965

30.175

26.341

36.12

ECC 1.1952

HELIOCENTRIC C_NIC DISTANCE 638.955 EARTH TO MARS

RL $47.83 LAL -.00 LOL 82.78 VL 33.082 GAL -3.32 AZL 88.05 HCA 250.20 SMA 186.71ECC .22481 INC 1.9542 vl

XP 208.01 LAP -$.84 LOP 312.95 VP 23.933 GAP -13.61 AZP 90.66 TAL 345.73 TAP 231.93 RCA 146.26 APO 231.13 V2

RC 318.806 GL 19.09 r_P -2.19 ZAL 157.70 ZAP 36.18 ETS 176.08 zAE 57.85 ETE $78.21 ZAC 83.25 ETC 237.21 CLp

PLAN(TOCEN1111C CC_AIC

CS 11.859 VHL 3.444 OLA 16.58 RAL $99.85 RAO 6587.5 VEL 15.543 PTH 2.01VHP 4.896 OPA 3.79 RAp 189.71

LNCH AZIATH LNCM TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 17 28 38 6640.63 -27.$1 TO.ZT 48.14 98.50 |8 12 37 2040.2 -25.66 61.90

90.00 9 38 14 4$97.80 -.04 171.85 43.32 61.68 $$ 8 11 3597.6 -3.82 165.21

100.00 18 59 19 2347.69 -28.27 48.54 47,92 100.16 19 38 27 1747.7 -26.37 40.14

100.00 13 $0 12 3985.38 .98 154.21 42.75 60.$2 $2 18 17 3383.4 -3.00 147.68

110.00 20 28 17 E089.34 -31.E$ 28.84 47.$7 $04.65 21 2 46 1469.3 -28.93 18.21

110.00 11 57 43 3858.50 3.58 141,30 41.13 53.98 13 I 20 3216.5 -.91 135.09

DIFFERENTIAL CCRRECTIONS M|O-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1823 TRA 4.4733 TC-18.4030 8AU 2.8009 SGT13710.T _" 592.Z 863 896.2 ST 2372.9 SR 498.8 36 948.4

ROE .2950 RRA .1705 RC3 .Z$8Z FAU .|5552 RRT .0943 _ .0614 RTF .9877 CRT .2995 CRS .2494 CST -.8482

FOE -.3SOT FRA 3.8892 FC-11.3533 BIND 47978 S6813713.$ RZ3 -.0321 R13 .9677 LSA 2513.8 MSA 677.3 SSA 28.7

8DE .3469 8RA 4.4748 8C316.4044 FSP 3075 $4;$13750.8 _Z 589.3 THA .23 ELI 2377.8 EL2 474.9 ALF 3.73

LAUNCH DATE MOV 25 1964 FLIGHT TIME 384.00 ARR|VAL DATE DEC 14 1965

HELIOCENTRIC CONIC DISTANCE 843.211 EARTH TO MARS

RL 147.65 LAL -.DO LCA. 62.73 VL 33,088 GAL -3.49 AZL 86.06 HCA 251.45 SMA 188.82 ECC .22598 INC 1.$436 vl 30.173

RP 207.88 LAP -1.84 LOP 314.21VP 23.980 GAP -11.73 AZP 90.62 TAL 340.91 TAp 232.36 RCA 146.15 APO 231.49 V2 26.357

RC 319.$85 GL 18.74 6P -2.14 ZAL 119.07 ZAP 35.52 ETS 176.06 ZAE 56.88 ETE 176.21 ZAC 83.42 ETC 257.15 CLP 35.46

PLANET(_EMTRIC CONIC

C3 12.158 VHL 3.487 OLA $3.72 RAL 190.95 flAD 6567.5 VEL 11.556 PTH 2.02 VHp 4.977 DPA 3.60 RAp 170.27 ECC 1.2001

LNCH AZ14TH LNCH TIN( L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

68.38 49.30 99.41 18 24 48 2013.7 -25.28 60.08

173.91 44.58 65.70 11 4 58 3634.6 -2.83 $67.28

43.79 49.07 $01.03 19 49 59 1723.4 -26.16 38.46

138.|2 44.02 60.18 12 13 43 3400.2 -1.82 149.60

23.60 46.28 103.39 21 12 56 1449.6 -28.48 16.84

$42.88 46.42 58.11 13 0 8 3246.8 .23 136.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SI;713840.7 _ 593.2 863 854.7 ST 2430.6 SR 503.2 SS 939.3

RRT .0090 flflF .0355 RTF .9873 CRT .2184 CRS .3039 CST -.8624

S_$3853.4 R23 -.0328 R13 .9873 LSA 2573.8 MSA 675.7 SSA 28.1

S6133840.7 8G2 593.8 THA .17 EL1 2433.2 EL2 490.3 ALF 2.70

90.00 $7 45 15 2613.68 -28.83

90.00 8 54 23 4234.63 1.16

100.00 19 11 18 2363.39 -27.98

100.00 11 T 3 4000.17 2.18

110.00 20 38 47 204R.35 -30.93

110.00 11 36 1 3846.77 4,73

DIFFERENTIAL C_RRECTIONS

TOE .0?48 TRA 4.6939 TC-18.1820 8AU 2,8305

ROE .3017 RRA .1688 RC3 .2290 FAU .14789

FOE -.$263 FRA 3.8426 FC-10.5182 8SAP 48495

BOE .3108 BRA 4.6939 BC316.1837 FSP 694|

LAUNCH DATE NOV 23 1964 FLIGHT TIN( 386.00 ARRIVAL DATE DEC 16 1963

HELIOCENTRIC CONIC DISTANCE 847.306

RL $47.65 LAL -.00 LOL 62.76 VL 33.01)§ GAL -3.65 AZL 88.07 HCA 252.71 SMA

RP 207.73 LAP -$.83 LOP 315.48 VP 23.986 ;AP -15.84 AZP 90.57 TAL 340.07 TAp

RC 320.558 _ 18.38 GP -2.09 ZAL 120.43 ZAP 34.88 ET9 176.94 zAE 53.94 ETE

PLANETOCENTR|C CONIC

C3 12,481VHL 3.533 OLA 14.85 RAL |92.05 RAD 8597.3 VEL $$.370 PTH 2.02 VHp

LNCH AZMTH LNCH TIN( L-I TII_ INJ LAT |NJ I._IG INJ RT A$C INJ AZMTH INJ TIME

90.00 17 53 38 2388.03 -28.§3 66.56 50.49 100.27 18 38 46

90.00 9 SO 45 4271.43 2.34 173.96 45.67 61.77 11 I 57

100.00 19 23 0 EL_99.87 -27.64 43.12 50.24 $01.83 20 1 20

100.00 11 4 S 4034.82 3.33 158.02 45.32 60.28 12 11 19

110.00 20 49 9 ZOSO.3S -30.55 23.82 49.45 106.14 21 22 59

110.00 11 54 25 3877.$3 5.68 144.46 43.74 56.27 12 59 2

DIFFERENTIAL C_IIRECTION8 MZD-COUR$1[ EXECUTION ACCURACY

TOE -.0353 TRA 4,928 TC-$5.9399 8AU 2.8601 SI_T$3966.9 $GR 398.3 SO3 814.5

ROE .3088 RRA .1_8 RC9 .2402 FAU .$4031 RRT .0445 RRF .0303 RTF .9870

FOE -.GST$ FRA 3.7963 FC3-9.7384 884P 48983 S_13979.7 R23 -.0338 R13 .9870

80( .3108 8RA 4.9238 8C313.9418 FSP 2814 S_113966.9 SG2 597.7 THA .11

EARTH TO MARS

188.93 ECC .22717 INC 1.9331 Vl 30.175

232.78 RCA 146.01 APQ 231.66 V2 26.373

$78.21 ZAC 83.60 ETC 237.09 CLP 34.82

5.039 DPA 3.39 RAP 170.83 ECC 1.2054

PO CST TIM %NJ 2 LAT INJ 2 LONG

1986.1 -24.84 58.30

3671.4 -1.45 169.34

1699.9 -25.73 36.84

3434.8 -.65 151.50

1430.3 -28.04 15.53

3277.1 1.41 138.23

ORBIT DETERMINATION ACCURACY

ST 2501.4 SR 507.6 SS 970.3

CRT .1399 CRS .3537 CST -.8758

LSA 2646.6 NSA 671.8 SSA 27.4

EL1 2502.3 EL2 502.6 ALF 1.70
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH LATE NOV 25 1964 FLIGHT TIME 388.00 ARRIVAL DATE DEC 18 1965

HELIOCENTRIC CONIC 01STANCE 851.798

RL 147.65 LAL -,00 LOL 62.76 VL 33.101GAL -3.82 AZL 88.08 HCA 253.97 SMA

RP 207.60 LAp -1.85 LOP 316.72 VP 24.012 GAP -11.96 AZP 90.53 TAL 338.23 TAp

RC 321.425 GL 18.02 GP -2,05 ZAL 121.80 ZAP 34.25 ETS 176.02 ZAE 55.01ETE

PLANETOCENTRIC CONIC

CS 12.830 VHL $,582 OLA 13.96 RAL 193.14 RAD 6567.5 VEL 11.585 pTH 2.03 VHp 5.143 DpA 3.18 RAp 171.45 ECC 1.2111

LMCH AZMTH LMCM TIME L-] TIM( |NJ LAT ]NJ LONG ]NJ RT ASC [NJ AZNTH INJ TIME POCST T|M [NJ 2 LAT |NJ 2 LONG

90.00 18 5 48 2563.33 -26.22 64.82 51.69 101.09 18 48 32 1963.3 -24.43 56.61

90.00 9 47 19 4307,92 3.52 178.01 47.20 61.88 10 59 6 3707.9 -.27 171.37

100.00 19 34 33 2277.13 -27.32 43.51 51.43 102.64 20 12 30 1677.1 -25.30 35.29

100.00 11 1 15 4069.35 4.50 159.93 46.66 60.42 12 9 4 3469.4 .52 153.39

110.00 20 59 23 2011.68 -30.19 22.49 50.57 106.85 21 32 53 1411.7 -27.59 14.26

110.00 11 52 54 3907.57 7.03 146.09 45.10 56.46 12 58 2 3307.6 2.57 139.84

DIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1463 TRA 5.1606 TC-15.6731 8AU 2.6887 SGT14088.5 SGR 601.6 863 775.4 ST 2584.8 SR 512.6 S9 979.6

ROE .3164 RRA .1647 RE3 .2501FAU .13269 RRT .0212 RRF -.0139 RTF .9865 CRT .0661CRS .3980 CST -.8883

FOE -.7403 FRA 3.7399 FC3-8.9536 BSP 49504 S6814101.3 R23 -.0348 R13 .9865 LSA 2731.2 MSA 665.8 SSA 26.8

BDE .3486 BRA 5.1632 80315.67§1FSP 2694 86114088.5 862 601.5 THA ,05 ELI 2385.0 EL2 311.3 ALF .78

EARTH TO MARS

189.05 ECC .22843 INC 1.9229 vl 30.175

233.19 RCA 145.87 APO 232.23 V2 26.388

178.21 ZAC 83.77 ETC 257.02 CLp 34.20

LAUNCH DATE NOV 25 1964 FLIGHT TIME 390.00 ARRIVAL DATE DEC 20 1965

HELIOCENTRIC CCNIC DISTANCE 858.088 EARTH TO MARS

RL 147.69 LAL -.00 LC_ 62.76 VL 33.108 GAL -3.99 AZL 88.09 HCA 255.22 SMA 189.17 ECC .22974 INC 1.9127 Vl 30.175

RP 207.48 LAp -1.65 LOP 317.98 VP 24.036 GAP -12.08 AZP 90.49 TAL 338.36 TAp 233.59 RCA 145.71 Apo 232.63 V2 26.402

RC 322.286 GL 17.66 GP -2.00 ZAL 123.17 ZAP 33.64 ETS 176.00 ZAE 54.10 ETE 178.21 ZAC 83.95 ETC 236.96 CLP 33.39

PLANETOCENTR|C CONIC

CS 13.206 VHL 3.634 DLA 13.11RAL 194.23 RAD 6587.5 VEL 11.601PTH 2.03 VHP 5.229 DpA 2.95 RAp 172.06 ECC 1.2173

LNCN AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 17 45 2539.48 -25.90 63.14 52.91 101.87 19 0 5 1939.5 -24.00 34.99

90.00 9 44 2 4344.22 4.68 180.04 48.57 62.04 10 56 27 3744.2 .90 173.40

100.00 19 43 55 2255.16 -26.98 41.96 52.64 103.39 20 23 30 1655.2 -24.07 33.80

100.00 10 58 34 4103.78 5.65 161.83 48.04 60.60 12 6 58 3503.8 1.69 155.28

110.00 21 9 30 1993.62 -29.83 21.21 31.75 107.53 21 42 43 1393.6 -27.14 13.05

110.00 11 51 28 3938.09 8.17 147.71 46.49 56.69 12 37 6 3338.1 3.73 141.44

DIFFERENTIAL CORRECT|ONS MID-COURSE ExECuTION ACCuRACy ORBIT DETERM|NATION ACCURACY

TOE -.2618 TRA 5.4048 TC-1§.39_6 BAU 2.7178 SGT14208.1 SGR 804.9 SG3 737.6 ST 2678.2 SR 517.6 S$ 988. O

ROE .3244 RRA .1622 RC3 .2585 FAU .12552 RRT -.0017 RRF -.0376 RTF .9860 CRT -.0044 CR$ .4390 CST -.8997

FDE -.7898 FRA 3.6838 FC3-8.2290 BSP 50000 86614221.0 R23 .0359 R13 -.9860 LSA 2825.4 MSA 658.4 SSA 26.1

BOE .4168 8RA 3.4073 80315.3940 FSP 2375 96114208.1 SG2 604.9 THA 180.00 ELI 2678.2 EL2 517.5 ALF 179.95

LAUNCH DATE NOV 25 1964 FLIGHT TIME 392.00 ARRIVAL OATE DEC 22 1969

HELIOCENTRIC CONIC DISTANCE 860.3?4 EARTH TO MAR S

RL 147.65 LAL -.00 LOt. 62.76 VL 33.114 GAL -4.17 AZL 88.10 HEA 256.48 SMA 189.28 ECC .23111 INC 1.9026 Vl 30.179

RP 20?.36 LAP -1.85 LOP 319.24 VP 24.060 GAp -12.21 AZP 90.44 TAL 337.49 TAp 233.97 RCA 145.§4 Apo 233.03 V2 26.416

RC 323.141GL 17.29 GP -t.96 ZAL 124.53 ZAF 33.04 ET$ 175.98 ZAE 53.20 ETE 178.21 ZAC 64.13 ETC 256.90 CLP 32.99

PLANETOCENTRIC CONIC

C3 13.611VHL 3.689 DLA 12.24 RAL 195.31RAO 6567.5 VEL 11.619 PTH 2.04 VHp 5.315 0pA 2.72 RAp 172.69 ECC 1.2240

;NJ LONG INJ RT ASC INJ AZMTH |NJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

61.54 54.16 102.61 19 11 26 1916.5 -23.5? 53.44

182.07 49.98 62.24 10 53 56 3780.3 2.07 175.41

40.48 53.88 104.10 20 34 20 1634.0 -24.43 32.37

163.74 49.45 60.82 12 4 59 3538.1 2.85 157.17

19.98 52.95 108.18 21 52 25 1376.2 -26.70 11.88

149.35 47.91 56.96 12 56 15 3368.7 4.90 143.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14325.7 $GR 608.2 SG3 701.0 ST 2780.6 SR 322.6 SS 994.4

RRT -.0240 RRF -.0609 RTF .9854 CRT -.0702 CRS .4762 CST -.9099

86814338.6 R23 .0372 R13 -.9854 LSA 2927.6 MSA 649.8 SSA 25.5

$611432§.7 SG2 608.0 THA 179.94 EL1 2780.9 EL2 321.3 ALF 179.22

LNCM A2MTM LNCH TIME L-I TIME INJ LAT

90.00 18 29 29 2516.49 -25.57

90.00 9 40 56 4380.33 5.83

100,00 19 57 6 2233.95 -26.64

100.00 10 56 1 4138.11 6.79

110.00 21 lg 29 1976.15 -29.46

110.00 11 SO 7 3968.67 9.31

DIFFERENTIAL C_RRECTION8

TOE -.3799 TRA 3.6363 TE-13.0966 BAU 2.7474

ROE .3329 RRA .1393 RE3 .2635 FAU .11862

FOE -.8335 FRA 3.6237 FC3-7.5451 DSP 50483

BOE .5031 BRA 5.6383 BC313.0989 FSP 2458

LAUNCH DATE NOV 25 1964 FLIGHT TIME 394.00 ARRIVAL OATS DEC 24 1965

HELIOCENTRIC C_IC DISTANCE 864.657 EARTH TO MARS

RL 147.83 LAL -.00 L(X. 62.76 VL 33.121 GAL -4.35 AZL 88,11 HCA 257.75 SMA 189.40 ECC .2323§ INC 1.8926 V1 30.175

RP 207.26 LAp -1.85 LOP 320.30 VP 24.082 GAP -12.33 AZP 90.40 TAL 336.59 TAp 234.34 RCA 145.36 APO 233.45 V2 26.428

RC 323.990 GL 16.92 GP -1.92 ZAL 125.89 ZAP 32.47 ET8 175.96 ZAE 52.32 ETE 178.21 ZAC 84.31 ETC 256.84 CLP 32.41

PLANI[TOCENTRIC C_IC

C3 14.046 VML 3.748 DLA 11.38 RAL 196,38 RAD 6367.6 VEL 11.637 PTH 2.04 VHP 5.404 DpA 2.47 RAp 173.33 ECC 1.2312

LNCH AZMTH LNCH TIN( L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZ14TH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 41 1 2494.35 -23.23 60.01 55.42 103.31 19 22 35 1894.3 -23.13 51.96

90.00 9 37 38 4416.27 6.96 184.10 51.41 62.48 10 51 34 3816.3 3.22 177.42

100.00 20 8 6 2213.50 -26.29 39.06 35.13 104.77 20 44 59 1613.5 -24.00 31.00

100.00 10 53 34 4172.$5 7.93 165.65 50.89 61.08 12 3 7 3572.4 4.01 159.03

110.00 21 29 20 1959.30 -29.10 18.80 54.17 108.79 22 I 59 1339.3 -26.26 10.77

110.00 11 48 50 3999.$2 10.44 151.00 49.37 57.27 12 55 29 3399.3 6.06 144.65

0IFFERENTZAL CORRECTIONS NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4989 TRA 3.9164 TC-14.7837 BAU 2.7765 86714439.5 8GR 611.6 8G3 663.5 ST 2890.2 SR 527.8 SS 998.3

ROE ._419 flRA .1564 RC3 .2713 FAU .11187 RRT -.0454 RRF -.0832 RTF .9848 CRT -.1298 CRS .5093 CST -.9188

FDE -.8707 FRA 3.5612 FC3-6.8950 BSP 50966 96914452.5 R23 .0364 R13 -.9848 LSA 3036.0 MSA 640.7 SSA 24.9

BDE .6048 BRA 5.9185 60314.7862 FSP 2348 96114439.6 862 610.9 THA 179.89 ELI 2891.1 EL2 523.2 ALF 178.60
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 25 1964 FLIGHT TIME 396.00 ARRIVAL DATE DEC 26 1965

HELIOCENTRIC CONIC OISTANCE 868.934 EARTH TO MARS

RL 147.65 L&L -.00 LOL S2.TS VL 33.128 GAL -4.54 AZL 88.12 HCA 259.01SMA 189.52 ECC .23404 [NC 1.8827 V1 30.175

RP 207.16 LAP -1.85 LOP 321.77 VP 24.104 GAP -12.46 AZP 90.36 TAL 335.69 TAp 234.69 RCA 145.17 APO 233.88 V2 26.439

RC 324.833 Gb 16.35 GP -1.88 ZAL 12T.24 ZkP 31.90 ETS IT5,93 ZN[ 51.45 ETE 178.21 ZAC 84.50 ETC 258.78 CLP 31.85

PLANETOCENTRIC CONIC

C3 14.513 VHL 3.810 OLA 10.52 RAL 197.45 RAD 6567.6 VEL 11.858 PTH 2.05 VHF 5.494 DpA 2.22 RAP 173.98 ECC 1.2389

LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM£ PO CST TIM INJ 2 LAT INJ 2 LONG

gO.D0 18 52 21 2473.04 -24.89 58.54 56.71 103.97 19 53 5& 1873.0 -22.72 50.54

90.00 9 35 9 4432.03 8.08 180.14 52.89 82.77 10 49 21 3852.1 4.37 179.42

100.00 20 18 56 2193.81 -25.94 37.70 56.40 105.40 20 55 30 1593.8 -23.57 29.70

100.00 10 51 15 4208.52 9.04 187.57 52.37 61.39 12 I 22 3606.5 5.16 160.94

110.00 21 39 3 1943.07 -28,74 17.67 55.42 109.36 22 11 27 1343.1 -25.83 9.70

110.00 11 47 37 4030.02 11.57 152.66 50.88 57.61 12 54 47 3430.0 7.21 146.28

ORBIT DETERMINATION ACCURACY

ST 3005.8 SR 533.0 SS 1000.6

CRT -.1855 CRS .5402 CST -.9266

LSA 3149.8 MSA 631.2 SSA 24.5

EL1 3007.5 EL2 523.4 ALF 178.06

RL 147.65 LAL -.00

RP 207.08 LAP -1.85

RC 525.871 GL 16.17

PLAN(TOCENTRIC CONIC

C3 15.015 VHL 3.875

LNCH AZMTH LNCH TIME

90.00 19 3 30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.6222 TRA 8.182G TC-14.4823 BAU 2.8086 80T14551.3 8GR 614.9 803 631.2

ROE .3513 RRA .1531RC3 .2758 FAU .10539 RRT -.0685 RRF -.1053 RTE .9841

FOE -.9046 FRA 3.4950 FC3-6.2868 BSP 51410 80814584.3 R23 .0399 R13 -.9841

ODE .714§ BRA 6.1045 0C314.4650 FSP 2237 80114551.4 SG2 613.8 THA 179.84

LAUNCH DATE MOV 25 1964 FLIGHT TIM( 398.00 ARRIVAL DATE DEC 28 1965

HELIOCENTRIC _IC DISTANCE 873.206 EARTH TO MARS

LOL 62.76 VL 33.134 GAL -4.73 AZL 88.13 HCA 260,27 S14A 189.65 ECC .23561 INC 1.8728 vl 30.175

LOP 323.03 vP 24.125 GAP -12.58 AZP 90.32 TAL 334.76 TAp 233.04 RCA 144.96 APO 234.33 V2 26.449

GP -1.84 ZAL 128.59 ZAP 31.35 ET8 175.91ZAE 50.59 ET( 178.21 ZAC 84.69 ETC 256.72 CLP 31.30

OLA 9.66 RAL 198.51RAD 6567.6 VEL 11.679 PTH 2.05 VHP 5.585 OPA 1.96 RAP 174.65 ECC 1.2471

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2452.58 -24.54 57.14 58.01 104.59 19 44 22 1852.6 -22.30 49.19

90.00 9 32 27 4487.68 9.19

100,00 20 29 35 2174,87 -23.59

100.00 10 49 2 4240.59 10.15

110.00 21 48 39 1927.48 -28.38

110.00 11 46 28 4060.76 12.69

DIFFERENTIAL CATRRECT[ON8

TOE -.7467 TRA 6.4573 TC-14.1280 BAU 2.8368

ROE .3611 RR& .1495 RC3 .2T92 FAU .09909

FOE -.9329 FRA 3.4256 FC3-5.7135 BSP 51860

60E .8295 ERA 6.4591 6C314.1307 FSP 2129

188.17 54.40 63.10 10 47 14 388T.7 5.50 181.43

36.40 57.70 106.00 21 5 50 15T4.9 -23.15 28.45

169.49 55.88 61.T3 11 59 43 3640.6 G.2g 182.83

16.60 56,68 109.91 22 20 46 1327.5 -25.40 8.69

154.35 52.38 57.99 12 54 9 3450.8 8.37 147.91

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14659.7 SGR 818.2 SG3 598.0 ST 3125.8 SR 538.3 S$ 1000.3

RRT -.0888 RRF -.1288 RTF ,9832 CRT -.2335 CR8 .5681 C$T -.9331

S0814672.7 RZ3 .0414 R13 -.9832 LSA 3266.9 MSA 621.9 SSA 23.7

S0114059.8 802 615.9 THA 1T9,79 EL1 5128.3 EL2 522,7 ALF 177.61

LAUNCH DATE NOV 25 1964 FLIGHT TIME 400.00 ARRIVAL DATE DEC 30 1965

DISTANCE 877.473 EARTH TO MARS

-4.93 AZL 88.14 HCA 261.54 SMA 189.77 ECC .23724 INC 1.8631 Vl

V2

CLP

HELIOCENTRIC CONIC

RL 147.65 LAL -.00 LOt. 62.76 VL 33.141 GAL 30.175

RP 207.00 LAP -1.84 LOP 324.30 VR 24.144 GAP -12.71 AZP 90.27 TAL 353.83 TAP 235.57 RCA 144.75 APO 234.79 26.459

RC 326.503 GL 15.80 GP -1.81 ZAL 129,95 ZAP 30.82 ETS 175.89 ZA( 49.75 ET( 1T8.21 ZAC 84.88 ETC 256.65 30.77

PLANETOCENTR1C CONIC

C3 15.653 VHL 3.944 DLA 8.82 RAL 199.50 RAO 8587.G VEL 11,702 pTH 2.US VHP 5.678 OpA 1.69 RAP 175.63 (CC 1.2500

LNCH AZMTH LNCM TIM( L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

g0.00 lg 14 27 2432.89 -24.20 55.80 59.34 105.17 1g 55 0 1832.9 -21,88 47.90

90.00 9 29 52 4523.17 10.27 190.21 55.94 63.47 10 45 15 3923.2 6.63 183.43

100.00 20 AO 5 2158.70 -25.24 35.16 59.01 106.56 21 18 Z 1556.7 -22.73 27.26

100.00 10 48 55 4274.60 11.24 171.43 55.43 62.12 11 58 9 3674.6 7.42 164.72

110.00 21 58 6 1912.53 -28.03 15.56 5T.gT 110.42 22 29 59 1312.5 -24.99 7.72

110.00 11 45 23 4091.53 13.79 156.05 53.94 58.41 12 53 34 3491.5 9.51 149.56

DIFF[RENT1kL CORRECT1OH3 M|D-COURgE ExECUtION ACCURACy ORBIT 0ETERMINATION ACCURACY

TD£ -.8746 TRA 8.7398 TC-13.7867 BAU 2.8873 80T14786.4 8GR 821.8 SG3 565.9 ST 3249.2 SR 543.5 S$ 997.7

RDE .3715 RRA .1453 RC3 .2815 FAU .09299 RRT -.1088 RRF -.1480 RTF .9823 CRT -.2815 CRS .5939 CST -.9387

FDE -.9572 FRA 3.3527 FC3-5.1759 6SP 52278 8_14779.5 R23 .0431 R13 -.9823 LSA 3387.1MSA 612.5 SSA 23.2

BOE .9502 BRA 8.7413 BC313.7898 FSP 2025 80114?86.6 SG2 618.0 THA 179.74 ELI 3252.9 EL2 521.0 ALF 177.23

LAUt_CH DATE NOV 25 1964 FLIGHT TIME 402.00

HELIOCENTRIC CONIC DISTANCE 881.732

RL 147.65 LAL -.00 LOL 62.76 VL 33.148 GAL -5.13 AZL 88.15 HCA 262.80 5MA 189.89 ECC .23894

RP 206.93 LAP -1.84 LOP 325.56 VP 24.16_ GAP -12.83 AZP 90.23 TAL 332.88 TAP 235.68 RCA 144.52

RC 327.330 GL 15.42 GP -1.77 ZAL 131.25 ZAp 30.30 ET$ 175.86 ZAE 48.93 ET( 178.21 ZAC 85.07

PLANETOCENTRIC CONIC

C3 16.129 VHL 4.018 OLA 7.97 RAL 200.80 RAO 8567.8 VEL 11.72T PTH 2.07 VHP 5.T73 DpA 1.41

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 19 25 13 2414.04 -23.86 54.53 60.68 105.73 20 5 27

90.00 9 27 24 4338.52 11,34 t92.26 57.51 63.88 10 43 22

100.00 20 50 25 2139.28 -24.90 33.98 60.35 107.10 21 26 4

100.00 10 44 53 4308.52 12.31 173.38 57.01 62.54 11 56 42

110.00 22 7 26 1898.24 -27,69 14.61 59.28 110.90 22 39 4

110.00 11 44 21 4122.33 14,88 157.77 55.53 58.87 12 53 4

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

$GT14868.9 SGR 624.8 SG_ 5_4.7

RRT -.1282 RRF -.1688 RTF .9813

S_14883.0 R23 .0451 R13 -.9813

SGl14870.1 SG2 619.8 THA 179.70

TOE-1.0037 TRA 7.0303 TC-13.4374 BAU 2,8982

ROE .3823 RRA .1412 RC3 .2828 FAU .08T08

FOE -.9766 FRA 3.2757 FC3-4.8737 88P 52888

8DE 1.0740 BRA 7.0318 BC513.4403 FSP 1922

ARRIVAL DATE JAN 1 1966

EARTH TO MARS

INC 1.8534 vl 30.175

ApO 235.28 V2 26.467

[TC 256.60 CLP 30.25

RAP 176.02 ECC 1.2655

PO CST TIM ]NJ 2 LAT INJ 2 LONG

1814.0 -21.47 46.67

3958.5 7.74 185.43

1539.3 -22.32 26.13

3708.5 8.54 166.62

1298.2 -24.59 6.81

3522.3 10.63 151.22

ORBIT DETERMINATION ACCURACY

ST 3374.4 sg 548.8 SS 992.3

CRT -.3228 CRS .6175 CST -.9433

LSA 3508.2 MSA 603.8 SSA 22.6

ELi 3379.1 EL2 518.7 ALF 176.92
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JPL TM 33-tOO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 25 1964

HELIOCEMTRI C CONIC

RL 14T.85 LAL -.00

RP 206.86 LAP -1.83

RC 328.152 GL 15.04

PLANETOC(NTR ! C CECil C

C3 16.74? VHL 4.092

LNCH AZM?H LNCH TIME

90.00 19 35 48

90.00 9 25 2

1OO. 00 21 0 34

t00.00 10 42 57

110.00 22 18 38

110.O0 11 43 23

FLIGHT TIM( 404.00 ARRIVAL DATE JAN 3 1986

DISTANCE 885.984 EARTH TO MARS

LOt. 62.76 YL 33.155 GAL -5.34 AZL 88.16 HCA 264.07 SMA 190.02 (CC .24071 |NC 1.6437 V: 30.175

LOP 328.03VP 24.160 GAP -12.98 AZP 90.|9 TAL 331.91 TAp 235.96 RCA 144.28 APO 235.78 V2 25.474

GP -1.74 2AL 132,S7 ZAP 29.79 ET$ 175.84 ZAE 48.|1 ETE 176.21 ZAC 65.27 ETC 258.54 CLP 29.74

OLA 7.14 RAL 20|.83 RAD 6567.7 ¥EL 11.753 PTH 2.07 VHP 5.870 DPA 1.13 RAP 176.73 ECC 1.2756

L-! TIME |NJ LAT INJ L(_4G INJ RT ASC |NJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2395.99 -23.52 53.31 62.05 108.24 20 15 45 |796.0 -21.07 45.50

4595.74 12.39 |94.32 $9.13 64.33 10 41 35 3993.7 8.63 187.44

2122.61 -24.56 32.86 $1.70 107.59 21 35 57 1522.8 -21.92 25.05

4342.36 13.37 175.34 58,63 63.01 11 55 20 3742.4 9.64 168.55

1884.60 -27.35 13.69 60.61 111.35 22 48 2 1284.6 -24.20 5.94

4153.13 15.96 159.50 57.16 59.36 12 52 36 3553.1 11.77 152.90

OIFFERENTIAL CQRRECT|ONS

TOE-1.1333 TRA 7.3295 TC-13.0827 BAU 2.9297

ROE .3935 RRA .1365 RC3 ,2851 FAU .08133

FOE -.9919 FRA 3.1964 FC3-4.2045 BSP 530t)3

BiDE 1.2019 BRA 7.3308 BC313,095? FSP 1624

LAUNCH DATE NOV 25 1964

HI[LIOCENTRIC CCNIC

RL 14?.65 LAL -.00

RP 2OG.91 LAP -1.83

RC 388.9T0 GL 14.67

PLANETOCD411t|C CONIC

C3 IT.407 VHL 4.172 DLA

LNCH AZMTH LNCM TIME L-I TINE INJ LAT

90.00 19 46 14 2378.75 -23.18

90,O0 9 22 41 4629.83 13.41

100.00 21 10 34 2108.70 -24.23

100.00 10 41 6 4579.10 14.40

110.00 22 25 41 1671.63 -27.03

110.OO 11 42 29 4183.94 17.02

DIFFERENTIAL CCRRECTION$

TOE-1.2?OS TRA 7.9559 TC-12.7262 BAU 2.9823

ROE .40§3 RRA .1315 RC3 .2826 FAU .07578

F0[-1.0033 FRA 3.1125 FC3-3.7691 8_P 53449

BOE 1.3335 BRA 7.6370 9C312.7294 FSP |725

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT14971.3 _ 828.0 SG3 504.6 ST 3500.9 SR 554.1 88 684.7

RRT -.1431 RRF -.1891 RTF .9601 CRT -.3602 CRS .6392 CST -.9472

_14984.5 R23 .0471 RI3 -.9801 LSA 3630.2 NSA 595.0 SSA 22.1

$6114971.6 $62 82|.3 THA 179.65 ELI 3506.7 EL2 516.0 ALF 178.66

FLIGHT TIME 406.00 ARRIVAL DATE JAN 5 1966

DISTANCE 890.227 EARTH TO MARS

LOL 62.76 YL 33.162 GAL -5.$5 AZL 88.17 HCA 265.34 SNA 190.14 ECC .24257 INC 1.8341 Vl 50.175

LOP 328.10 VP 24.198 GAP -13.12 A_P 90.15 TAL 330.93 TAp 236.27 RCA 144.02 APO 236.2? V2 26.480

GP -1.?1 ZAL 133.09 ZAP 29.30 (TS |75,82 ZAE 47.31 ETE 178.21 ZAC 85.46 ETC 256.48 CLP 29.25

9.32 RAL 202.65 RAO 6567.7 VEL 11.781 PTH 2.08 VHP 5.968 DPA .83 RAP 177.45 ECC 1.2885

|NJ LONG |NJ RT ASC INJ AZMTH |NJ TIN( PO C$T TIM INJ 2 LAT INJ 2 LONG

52.16 63.44 106.73 20 25 52 1778.7 -20.67 44.38

196.38 60.77 64.83 10 39 54 4028.8 9.91 189.46

31.79 63.08 |08.06 21 45 41 1506.7 -21.53 24.03

1?7.31 60.28 63.52 11 54 2 3776.1 10.73 170.44

12.82 81.95 111.77 22 56 53 1271.6 -23.83 5.12

161.26 58,81 59.90 12 52 12 3583.9 12.89 154.59

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T15070.5 $GIt 631.2 SG3 475.5 ST 3628.1 SR 559.3 SS 974.6

RRT -.1639 RRF -,2094 RTF .9768 CRT -.3947 CRS .6597 CST -.9505

S6815083.7 R23 .0494 R16 -.9788 LSA 3752.5 MSA 586.6 SSA 21.7

86115070.8 $GZ 622.6 THA 179.61 ELI 3634.9 ELI 512.9 ALF 176.45

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.85 LAL -.O0

RP 208.77 LAP -1.82

RC 329.784 GL 14.29

PLANETOCENTRIC CONIC

C3 18.113 VHL 4.256

LNCH AZMTH LNCH TIME

90.00 19 58 28

90.00 g 20 35

100.00 21 20 25

100.00 10 39 20

110.00 22 34 37

110.00 11 41 37

FLIGHT TIM( 408.00 ARRIVAL DATE JAN 7 1966

DISTANCE 894.461 EARTH TO MARS

LOL 62.76 VL 33.189 GAL -5.77 AZL 88.18 HCA 266.60 3MA 190.27 ECC .24450 INC 1.6245 vl 30.175

LOP 329.37 VP 24.212 GAP -13.27 AZP 90.11 TAL 329.94 TAp 236.54 RCA 143.75 APO 238.79 V2 26.486

GP -1.68 ZAL 135.17 ZAP 28.82 ETS 175.79 ZAE 46.53 ETE 178.20 ZAC 85.66 ETC 256.42 CLP 28.77

OLA 5.50 RAL 203.86 RAO 6567.7 VEL 11.811 PTH 2.09 VHP 8.068 GPA .53 RAP 178.16 ECC 1.2981

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2382.29 -22.89 51.06 64.84 107.18 20 35 51 1762.3 -20.29 43.33

4663.?8 14.41 198.46 62.45 65.36 10 38 19 4063.8 10.97 191.48

2091.54 -23.91 30.78 64.47 108.50 21 55 16 1491.5 -21.16 23.06

4409.76 15.41 179.30 61.96 64.07 11 52 49 3609.8 11.80 172.37

1859.33 -26.71 12.00 63.32 112.17 23 5 36 1259.3 -23.47 4.34

4214.74 18.06 tb_.04 60.51 60.47 12 51 52 3614.7 13.99 156.29

DIFFERENTIAL C_RRECTIONS

TOE-1.4059 TRA ?.9519 TC-12.3644 8AU 2.9949

ROE .4175 RflA .1261 tiC3 .2813 FAU .07037

FOE-1.O104 FRA 3.0261 FC3-3.3635 BSP 53802

BOE 1.4666 BRA ?.9529 BC312.3675 FSIP 1630

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

$GT|5166.1 _R 634.2 $63 447.3 ST 3753.9 9R 564.4 SS 961.8

RRT -.1819 RRF -.2291 RTF .9772 CRT -.4253 CRS .6783 CST -.9531

$68t5179.4 R23 .0519 R13 -.9773 LSA 3673.0 HSA 578.7 SSA 21.2

36|15166.6 $62 623.6 THA 179.56 EL1 3761.7 EL2 509.7 ALF 176.27

LAUNCH DATE NOV 25 1964 FLIGHT TIME 410.00 ARRIVAL DATE JAN 9 1966

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 208.75 LAP -1.81

RC 330.595 64. 13.92

PLAN(TOCENTR|C CONIC

C3 18.888 VHL 4.344

LNCH AZMTH LNCH TIRE

90.00 20 6 33

90.OO 9 16 l'9

100.OO 21 30 6

100.O0 10 37 38

110.00 22 43 24

110.OO 11 40 49

DISTANCE 898.685

L_. 62.76 VL 33.176 GAL -6.00 AZL 88.19 HCA 267.87 SMA 190.40 ECC .24652 INC 1.8150

LOP 330.63 VP 24.226 GAP -13.41 AZP 90.07 TAL 328.93 TAP 236.80 RCA 143.46 APO 237.33

GP -1.65 2AL 136.45 ZAp 28.35 (T8 t75.77 ZAE 45.75 (TE 178.20 ZAC 85.86 ETC 256.37

DLA 4.70 RAL 204.66 RAD 6567.8 VI[L 11.843 PTH 2.10 VHP 6.170 DpA .23 RAp 178.92

L-I TIME |NJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2348.62 -22.54 50.02 66.26 107.61 20 45 40 1746.6 -19.92

4698.60 15.39 200.55 64.16 65.94 10 36 48 4098.6 12.01

2077.13 -23.59 29.83 65.86 108.91 22 4 43 1477.1 -20.79

4443.32 16.40 181.30 63.68 64.65 11 51 41 3843.3 12.85

1847.70 -26.41 11.23 64.71 112.53 23 14 12 1247.7 -23.12

4245.52 19.08 164.84 62.23 61.09 12 51 34 3645.5 15.08

DIFFERENTIAL CC_RECTIONS

TOE-1.5447 TRA 8.2756 TC-12.0050 8AU 3.0291

RDE .4301 RRA .1203 RC3 .2793 FAU .06515

FOE-1.0143 FRA 2.9552 FC3-2.6893BSP 54122

80( 1.6035 6RA 8.2765 BC312.0082 FSP 1536

MID-COURSE EXECUTIDH ACCURACY

36T15260.5 SGR 637.2 SG3 420.0

RRT -.1998 RRF -.2489 RTF .9755

0G815273.8 R23 .0547 RI3 -.9755

3G115261.0 SG2 624.3 ?HA 179.52

EARTH TO MARS

Vl 30.175

V2 26.490

CLP 28.30

ECC 1.3105

INJ 2 LONG

42.33

lg3.50

22.15

174.30

3.61

168.01

oRBIT DETERHINATION ACCURACY

ST 3878.9 SR 569.4 SS 945.8

CRT -.4534 CRS .6981 CST -.9551

LSA 3gg2.4 MSA 571.3 SSA 20.7

ELI 3887.6 EL2 506.4 ALF 176.15
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 25 1964

H(LEOCEN] RIC C(_AIC

RL 147.65 LAL -.00

RP 206.70 LAp -1.81

RC 331.403 GL 13.55

PLANETOCENTRIC CONIC

C3 19.675 VHL 4.436

LNCH AZMTH LNCH TIME

90.00 20 16 29

90.00 9 16 29

100.00 21 39 38

100.00 10 38 O

110,00 22 52 4

110.00 11 40 3

FLIGHT TIM( 412.00 ARRIVAL DATE JAN 11 1966

DISTANCE 902.897 EARTH TO MARS

LOt. 62.76 VL 35.183 GAL -6.25 AZL 88.19 HCA 269.14 SMA 190.53 ECC .24862 ZNC 1.8054 vl 50.175

LOP 331.90 VP 24.240 GAP -13.56 AZP 90.03 TAL 527.91 TAp 237.05 RCA 143.16 APO 237.90 V2 26.493

GP -1.62 ZAL 137.72 ZAP 27.89 ET$ 175.74 ZAE 44.99 (TE 178.20 ZAC 86.07 ETC 256.32 CLP 27.65

OLA 3.90 RAL 205.65 RAD 6567.8 VEL 11.877 PTH 2.11 VHP 6.274 DpA -.09 RAP 179.67 ECC 1.3238

L-I TIME INJ LAT ZflJ LONG INJ RT ASC IflJ AZNTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

2331.72 -22.25 49.04 67.70 106.01 20 55 20 1731.7 -19.96 41.38

4753.29 16.34 202.65 65.90 66.55 10 35 22 4133.3 13.03 195.54

2063.46 -23.29 28.92 67.31 109.29 22 14 1 1463.5 -20.44 21.28

4476.79 17.36 183.32 65.42 65.28 11 50 37 3876.8 13.89 176.25

1836.74 -26.12 10.51 66.11 112.67 23 22 41 1236.7 -22.80 2.95

4276.27 20.09 169.66 63,99 61.74 12 51 19 3676.3 16.15 159.75

D|FFERENTIAL C,CRRECTION$ MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

70(-1.6864 TRA 9.6072 TC-11.6478 BAU 3.0647 $G715352.6 $GR 640.2 $63 393.6 ST 4002.2 SR 574.3 SS 929.6

ROE .4432 RRA .1141 RC3 .2766 FAU .06010 RRT -.2174 flRF -.2985 RTF .9736 CRT -.4792 CflS .7129 CST -.9567

FDE-l.0147 FRA 2.6408 FC3-2.6447 BSP 54398 S6813368.0 RZ3 .0576 R13 -.9736 LSA 4110.1 MSA 564.1 9SA 20.3

BOE 1.7436 BRA 8.6079 6C311.6511 FSP 1444 S7115353.3 SG2 624.8 THA 179.48 EL1 4011.8 EL2 502.9 ALF 176.00

LAUNCH DATE NOV 25 1964 FLI_dAT TIM( 414.00 ARRIVAL DATE JAN 13 1966

HELIOCENTRIC CONIC DISTANCE 907.097

RL 147.65 LAL -.00 LOt. 62.76 VL 33.190 GAL -6.46 AZL 88.20 14CA 270.41 SMA 190.66 ECC .25061

RP 206.89 LAP -1.80 LOP 333.17 VIP 24.252 GAP -13.72 AZP 89.99 TAL 326.87 TAp 237.28 RCA 142.64

RC 332.208 GL 13.18 _ -1.59 ZAL IS6.97 ZAP 27.43 (T$ 173.71 ZN[ 44.24 ETE 176.19 ZAC 86.27

PLAN(TOC(NTRIC CONIC

CS 20.836 VHL 4.592 DLA 3.12 RAL 206.69 RAD 6567.8 VEL 11.913 PTH

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG

90.00 20 29 13 2317.59 -21.93 48.11

90.00 9 14 83 4767.63 17.27 204.77

100.00 21 49 1 2050.52 -22.99 28.09

100.00 10 34 26 4510.14 18.30 185.35

110.00 23 0 36 1626.45 -25.85 9.84

110.00 11 39 20 4306.97 21.00 168.31

DIFFERENTIAL CORRECTIONS

TOE-1.8290 "IRA 6.9490 TC-11.2900 BAU 3.1006

ROE .4566 RRA .1074 RC3 .2738 FAU .05517

FDE-l.011S FRA 2.7432 FCS-2.3256 8SP 54657

BOE 1.6852 BRA 8.9496 BC311.2935 FSP 1355

EARTH TO MARS

%NC 1.7958 vl 30.175

APO 238.48 V2 26.495

ETC 256.27 CLP 27.41

2.12 VHP 6.390 OpA -.41 RAP 180.43 ECC 1.3380

INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

89.16 108.38 21 4 51 1717.6 -19.21 40.49

97.68 67.20 10 34 1 4167.8 14.03 197.59

69.76 109.65 22 23 11 1450.5 -20.11 20.47

67.21 65.95 11 49 36 3910.1 14.90 178.21

67.55 113.19 23 31 3 1226.4 -22.49 2.29

65.79 62.43 12 51 7 3707.0 17.21 161.51

MID-COU2S( (X(CUT|(_I ACCURACY ORBIT DETERMINATION ACCURACY

$6713441,9 $94q 643.0 SG3 366.0 ST 4122.9 SR 579.0 SS 909.9

RRT -._48 RRF -.2878 RTF .9713 CRT -.5023 CRS .7286 CST -.9578

86615455.3 R23 .0613 R13 -.9713 LSA 4224.9 MSA $57.4 SSA 19.9

S_115442.7 S_Z 625°0 THA 179.44 EL1 4133.3 EL2 499.4 ALF 175.90

LAUNCH DATE NOV 25 1964 FL|GHT TIM( 416.00

HELIOCENTRIC CONIC

RL 147.65 LAL -.00

RP 206.97 LAP -1.79

RC 333.009 GL 12.92

PLANETOCEMTMIC CONIC

C3 21.486 VHL 4.832

LNCH AZMTH LNCH TIME

90.00 20 35 49

90.00 9 12 42

100.00 21 56 15

100.00 10 32 57

110.00 28 9 1

110.00 11 38 40

ARRIVAL DATE JAN 19 1966

DISTANCE 911.294 EARTH TO MARS

LOL 62.76 VL 39.198 GAL -6.71 AZL 89.2t HCA 271.66 SMA 190.79 ECC .25310 INC 1.7863 vl 30.175

LOP 334.44 VP 24.263 GAP -13.86 AZP 69.95 TAL 325.92 TAp 257.50 RCA 142.50 Apo 239.08 V2 26.497

GP -1.56 ZAL 140.21 ZAP 27.02 ET8 175.69 ZAE 43.50 ETE 178.19 ZAC 86.48 ETC 256.22 CLP 26.98

6.488 DPA -.73 RAp 181.20 ECC 1.3531

PO C$T TIM INJ 2 LAT INJ 2 LONG

1704.2 -18.88 39.65

4202.2 15.01 199.64

1458.3 -19.76 19.71

3945.4 15.99 180.18

1216.8 -22.19 1.70

DLA 2.95 RAL 207.80 RAD 6597,9 VEL 11.951 PTH 2.13 VHP

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME

2304.21 -21.94 47.24 70.64 108.72 21 14 13

4602.24 18.19 206.90 66.48 67.90 10 32 44

2036.30 -22.71 27.28 70.23 109.99 22 32 15

4543.39 19.21 187.40 69.02 66.65 11 48 40

1816.82 -25.59 9.21 68.97 1t3.48 25 39 17

4391.63 22.02 170.38 67.82 63.17 12 50 58 3737.6 18.24 163.28

DIFFERENTIAL CORRECTIONS MID-COUflSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

706-1.9739 TRA 9.3001 TC-10.9351 9AU 3.1376 SG7t5529.9 8GR 645.7 SG3 343.3 8T 4240.8 SR 583.6 SS 887.9

ROE .4709 RRA .1004 RC3 .2696 FAU .05037 RRT -.2514 RflF -.3069 RTF .9687 CflT -.5234 CRS .7434 CST -.9586

F06-1.0042 FRA 2.6419 FC3-2.0329 68P 54922 SG615542.5 R23 .0650 RI3 -.9687 LSA 4337.0 MSA 551.0 SSA 19.5

80E 2.0295 6RA 9.3007 BC310.9384 FSP 1268 SG115529.7 SGZ 625.0 THA 179.40 EL1 4252.0 ELI 496.0 ALF 175.82

LAUNCH DATE MOV 25 1964 FLIGHT TIM( 418.00 ARRIVAL DATE JAN 17 1966

HELIOCENTRIC _lC DISTANCE 915.456 EARTH TO MARS

RL 147.65 LAL -.00 LOL 62.76 VL 33.205 GAL -6_95 AZI. 86.22 HCA 272.95 SlAA 190.92 ECC .25549 INC 1.7767 vl 30.175

RP 206.67 LAp -1.7T LOP 335.71 Vp 24.273 GAP -14.04 AZP 89.91 TAL 524.78 TAp 257.70 RCA 142.14 APO 239.70 V2 26.497

RC 333.807 GL 12.46 GP -1.54 zAL 141.43 ZAP 26.60 (TS 175.66 Zk_ 42.77 ETE 178.18 ZAC 86.69 ETC 256.17 CLP 26.56
PLANI[TOCENTMIC CON|C

C3 22.497 VHL 4.737 OLA 1.60 RAL 208.59 RAD 6567.9 VEL 11.992 PTH 2.14 VHP 6.599 DpA -1.06 RAp 181.99 ECC 1.3693

LNCH AZNTH LNCH TIME L-I T|N( INJ LAT [NJ LONG INJ fiT ASC ]NJ AZMTH tNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 45 15 2291.57 -21.39 46.42 72.13 109.04 21 23 27 1691.6 -18.56 38.86

90.00 9 10 55 4636.50 19.03 209.04 71.32 68.62 10 31 31 4236.5 15.95 201.71

100.00 22 7 20 2026.60 -22.44 26.53 71.71 110.28 22 41 7 1426.8 -19.48 18.99

100.00 10 31 31 4576.51 20.09 189.46 70.87 67.39 11 47 47 3976.5 16.85 182.17

110.00 23 17 17 1807.85 -25.35 8.63 70.43 !13.74 25 47 25 1207.9 -21.92 1.15

110.00 11 $6 S 4368.22 22.95 172.27 69.48 63.94 12 50 51 3768.2 19.25 165.08

DIFFERENTIAL CCRRECTION$ M|D-COURSt[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE-2.1214 TRA 9.6604 TC-10.5851BAu 3.1761 SGT15613.8 SGR 648.4 SG3 519.5 ST 4555.9 SR 588.0 SS 864.1

ROE .4853 RflA .0929 RE3 .2654 FAU .04571 RRT -.2680 RRF -.3259 RTF .9656 CRT -.5428 CRS .7578 CST -.9590

FOE -.9949 FRA 2.5368 FC3-1.7939 BSP 55129 3r,_15627.3 R23 .0692 R15 -.9656 LSA 4446.3 MSA 544.9 SSA 19.1

DOE 2.1782 BRA 9.6608 8C310.5864 FSP 1182 86115614.$ SG2 624.6 THA 179.36 ELI 4367.7 EL2 492.5 ALF 175.75
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.OO

RP 206.68 LAP -1.76

RC 334.601 GL 12.10

PLANETOCENTR|C CC_IC

C3 23.483 VHL 4.845

LNCH AZMTH LNCH TIME

90.00 20 54 52

90.00 9 9 12

100.00 22 16 17

100.00 10 30 8

110.00 23 25 26

110.00 11 37 28

FLIGHT TIME 420.00 ARRIVAL DATE JAN 19 1966

DISTANCE 919.613 EARTH TO MARS

LOL 62.76 VL 33.212 GAL -7.21 AZL 88.23 HCA 274.22 SMA 191.05 ECC .25798 INC 1.7671 Vl 30.175

LOP 336.98 VP 24.282 GAP -14.21 AZP 89.87 TAL 323.68 TAp 237.89 RCA 141.77 APO 240.34 V2 26.496

GP -1.52 ZAL 142.63 ZAF 26.20 ETS 175.64 ZAE 42.05 ETE 178.17 ZAC 86.90 ETC 256.13 CLp 26.16

OLA .86 RAL 209.51 RAD 6568.0 VEL 12.036 pTH 2.15 VHp 6.711 DpA -1.40 RAP 182.78 ECC 1.3865

L-! TIME |NJ LAT INJ LC_IG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2279.67 -21.09 45.65 73.64 109.34 21 32 32 1679.7 -18.26 38.12

4870.61 19.86 211,20 73.19 69.39 10 30 22 4270.6 16.88 203.79

2016.00 -22.19 25.83 73.21 110.56 22 49 55 1416.0 -19.19 18.32

4609.51 20.94 191.55 72.74 68.17 11 46 58 4009.5 17.79 184.17

1799.53 -25.12 8.09 71.90 113.99 23 55 26 1199.5 -21.66 .64

4398.75 23.85 174.18 71.37 64.75 12 50 47 3798.7 20.24 166.89

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

T06-2.2709 TRA10.0289 TC-10.2410 8AU 3.2162 $GT15695.8 $GR 651.0 SG3 296.2 ST 4467.1SR 592.2 SS 838.2

ROE .5002 RRA .0849 RC3 .2608 FAU .04119 RRT -.2844 RRF -.3449 RTF .9620 CRT -.5606 CRS .7715 CST -.9589

FOE -.9811FRA 2.4279 FC3-1.5184 BSP 55292 SG813709.3 R23 .0739 R13 -.9621 LSA 4551.6 MSA 539.0 SSA 18.8

8DE 2.3253 BRAID.0293 8C310.2445 FSP 1099 86115696.9 $62 624.0 THA 179.32 EL1 4479.5 ELI 489.1ALF 175.70

LAUNCH DATE NOV 25 1964 FLIGHT TIME 422.00 ARRIVAL DATE JAN 21 1966

HELIOCENTRIC CONIC DISTANCE 923.752 EARTH

RL 147.65 LAL -.00 LOL 62.76 VL 33.219 GAL -7.47 AZL 88.24 HCA 275.49 SMA 191.19 ECC .26057 INC

RP 206.69 LAp -1.75 LOP 338.25 VP 24.290 GAP -14.39 AZP 89.83 TAt. 322.58 TAp 238.07 RCA 141.37 APO

RC 335.390 GL 11.75 GP -1.49 ZAL 143.82 ZAp 25.80 ETS 175.61ZAE 41.35 ETE 178.17 ZAC 87.12 ETC

PLANETOCENTRIC CONIC

C3 24.600 VHL 4.960 DLA .13 RAL 210.45 RAO 6568.0 VEL 12.082 PTH 2.16 VHP 6.826 OpA -1.75 RAp 183.59 [CC 1.4048

LNCH AZMTH LMCH TIM( L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME

90.00 21 3 4I 2268.47 -20.84 44.92 75.16 109.62 21 41 30

90.00 9 7 55 4904.57 20.66 213.37 75.09 70.19 10 29 17

100.00 22 25 5 2005.89 -21.94 25.18 74.72 110.82 22 58 31

100.00 10 28 50 4642.38 21.76 193.65 74.65 68.98 11 46 12

110.00 23 33 28 1791.85 -24.90 7.59 73.38 114.21 24 3 20

110.00 11 36 56 4429.19 24.72 176.12 73.30 65.60 12 50 45

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE-2.4221 TRA10.4087 TC3-9.9018 BAU 3.2576 86T15776.1SGR 653.4 SG3 275.8

ROE .5156 RflA .0765 RC3 .2558 FAU .03676 RRT -.3004 RRF -.3836 RTF .9578

FOE -.9645 FRA 2.5153 FC3-1.2936 8SP 55448 8G815789.6 R23 .0791 R13 -.9578

8DE 2.4763 8RA10.4089 8C3 9.9051FSP 1017 S6115777.3 SG2 623.2 THA 179.29

TO MARS

1.7575 vl 30.175

241.01 V2 26.494

256.09 CLP 25.76

PO CST TIM INJ 2 LAT INJ 2 LOhlG

1668.5 -17.98 37.42

4304.6 17.77 205.88

1405.9 -18.91 17.69

4042.4 18.71 186.18

1191.9 -21.42 .17

3829.2 21.21 168.72

ORBIT DETERMINATION ACCURACY

ST 4574.7 8R 596.2 SS 810.2

CRT -.5767 CRS .7847 CST -.9585

LSA 4653.5 NSA 533.5 SS* 18.4

ELI 4587.7 EL2 485.7 ALF 175.65

LAUNCH DATE N_¥ 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -,00

RP 206.72 LAP -1.74

RC 336.176 GL 11.41

PLANETOCENTRIC CONIC

C3 25.790 VHL 3.0?8

LNCH AZMTH LNCM T|NE

90.00 21 12 41

90.00 9 5 57

100.00 22 33 45

100.00 10 27 34

!10.00 23 41 22

110.00 11 36 26

FLIGHT TIME 424.00 ARRIVAL DATE JAN 25 1966

OISTANCE 927.875 EARTH

LOL 62.76 VL 33.227 GAL -7.74 AZL 88.25 HCA 276.76 SMA 191.32 ECC .26328 INC

LOP 339.52 VP 24.297 GAP -14.57 AZP 69.79 TAL 321.47 TAp 238.23 RCA 140.95 APO

GP -1.47 ZAL 144.99 ZAp 25.42 ETS 175.58 ZkE 40.65 ETE 178.16 ZAC 87.33 ETC

TO MARS

1.7478 vl 30.175

241.70 V2 26.491

256.05 CLP 25.38

DLA -.59 RAL 211.38 RAD 6568.0 VEL 12.131 pTH 2.17 VHp 6.944 DpA -2.10 RAp 184.40 ECC 1.4244

L-| TIME |HJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2237.97 -20.60 44.25 76.70 109.87 21 50 19 1658.0 -17.70 36.77

4938.37 21.42 215.55 77.02 71.03 10 28 16 4338.4 18.64 207.99

1998.46 -21.71 24.57 76.25 111.06 23 7 2 1396.5 -18.66 17.11

4675.11 22.54 195,76 76.59 69.83 11 45 29 4075.1 19.59 168.21

1784.80 -24.71 7.14 74.88 114.41 24 11 7 1184.8 -21.20 359.75

4459.54 25.55 178.08 75.27 66.48 12 50 46 3859.5 22.15 170.57

DIFFERENTIAL C(3RRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.3731 TRA10.7966 TC3-9.5685 8AU 3.3003 SGT15853.7 SGR 655.8 SG3 252.2 ST 4678.2 SR 600.0 SS 780.7

ROE .3314 flRA .0676 RC3 .2506 FAU .03245 RRT -.3161RRF -.3824 RTF .9527 CRT -.5915 CRS .7976 CST -.9577

FOE -.9435 FRA 2.1992 FC3-1.0894 8SP 55583 S6815867.2 R23 .0852 R13 -.9528 LSA 4751.4 MSA 528.2 SSA 18.1

BOE 2.6293 BRA10.7989 BC3 9.5718 FSP 938 5Gl15855.0 SG2 622.1THA 179.25 EL1 4691.8 ELI 482.4 ALF 175.62

LAUNCH DATE NOV 25 1964 FLIGHT TIME 426.00 ARRIVAL DATE JAN 25 1966

HELIOCENTRIC r..C_IC DISTANCE 931.974 EARTH TO MARS

RL 147.63 LAL -.00 LOL 62.76 VL 35.234 GAL -8.02 AZL 88.26 HCA 278.03 SNA 191.46 ECC .26610 INC 1.7381 vt 30.175

RP 206.75 LAP -1.72 LOP 340.79 VP 24.503 GAP -14.75 AZP 89.76 TAL 320.35 TAp 238.38 RCA 140.51APO 242.41 V2 26.488

RC 336.937 GL 11.06 GP -1.45 ZAL 146.15 ZAP 25.05 (TS 175.56 ZAE 39.97 ETE 178.15 ZAC 87.55 [TC 256.01CLP 25.01

PLANETOCENTRIC CONIC

C3 27.059 VHL 5.202 OLA -1.29 RAL 212.30 RA0 6568.1VEL 12.183 pTH 2.19 VHp 7.064 DpA -2.45 RAp 185.23 ECC 1.4433

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ A_TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 21 53 2248.13 -20.37 43.62 78.25 110.11 21 59 1 1648.1 -17.43 36.16

90.00 9 4 25 4972.01 22.15 217.75 78.97 71.89 10 27 17 4372.0 19.47 210.10

tOO.DO 22 42 17 1987.69 -21.50 24.01 77.79 111.29 23 15 25 1387.7 -18.41 16.57

100.00 10 26 22 4707.70 23.29 197.89 78.55 70.72 11 44 50 4107.7 20.45 190.25

110.00 23 49 10 1778.37 -24.52 6.73 78.40 114.60 24 18 48 1178.4 -21.00 359.36

110.00 11 33 59 4489.79 26.36 180.06 77.26 67.41 12 50 49 3889.8 23.07 172.43

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.7310 TRA11.1978 TC3-9.2437 8AU 3.3452 86T15929.0 SGI_ 658.0 SG3 231.3 ST 4778.0 SR 603.5 SS 749.4

ROE .3476 RRA .0582 RC3 .2451FAU .02825 RRT -.3316 RRF -.4011RTF .9466 CRT -.6053 CRS .8104 CST -.9564

FOE -.9235 FRA 2.0790 FC3 -.9037 8SP 55655 SG815942.5 R23 .0919 R13 -.9466 LSA 4845.8 NSA 523.1 SSA 17.7

BDE 2.7834 8RAl1.1979 8C3 9.2469 FSP 860 86115930.5 SG2 620.7 THA 179.21 EL1 4792.1 EL2 479.0 ALF 175.58
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.65 LAL -.DO

RP 206.79 LAp -1.71

RC 337.733 ;L 10.73

PLANETOCENTRIC CONIC

C3 28.413 VHL 5.330

LNCH AZMTH LNCH TIME

90.00 21 30 18

90.00 9 2 57

100.00 22 50 42

100.00 10 25 13

110.00 0 0 46

FLIGHT TIME 428.00 ARRIVAL DATE JAN 27 1966

DISTANCE 936.053 EARTH TO MARS

LOt. 62.76 VL 33.242 GAL -8.31 AZL 88.27 HCA 279.29 SMA 191.60 [CC .26904 INC 1.7284 vl 30.175

LOP 342.06 VP 24.308 GAP -14.95 AZP 89.72 TAL 319.22 TAp 238.51 RCA 140.05 Apo 243.15 V2 26.483

GP -1.43 ZAL 147.29 ZAP 24.69 ETS 175.53 ZAE 39.30 ETE 178.14 ZAC 87.77 ETC 255.98 CLP 24.65

DLA -1.98 RAL 213.21RAD 6568.1VEL 12.239 PTH 2.20 VHp 7.187 DpA -2.81 RAp 186.06 ECC 1.4676

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2238.99 -20.13 43.03 78.81 110.32 22 7 35 1639.0 -17.21 35.60

5005.48 22.84 219.96 80.95 72.79 10 26 22 4405.5 20.27 212.23

1979.58 -21.30 23.49 79.34 111.49 23 23 41 1379.6 -18.19 16.07

4740.14 24.01 200.04 80.34 71.63 11 44 13 4140.1 21.27 192.31

1772.54 -24.36 6.36 77.92 114.76 0 30 18 1172.5 -20.81 359.00

110.00 11 35 34 4519.93 27.13 182.06 79.28 68.36 12 50 54 3919.9 23.95 174.34

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.8877 TRAll.6090 TC3-8.9238 BAU 3.3916 SG716002.5 SGR 660.1 $63 211.1 ST 4873.1SR 606.8 $9 716.4

ROE .5643 RRA .0483 RC3 .2395 FAU .02413 RRT -.3468 RRF -.4195 RTF .9390 CRT -.6177 CRS .8229 CST -.9546

FOE -.8984 FRA 1.9550 FC3 -.7351BSP 55716 SG816015.9 R23 .0996 R13 -.9391 LSA 4955.5 MSA 518.2 9SA 17.4

BDE 2.9423 BRAll.6091BC3 8.9288 FSp 785 8G116003.9 SG2 619.1 THA 179.18 EL1 4887.6 EL2 475.8 ALF 175.56

LAUNCH DATE NOV 25 1964 FLIGHT TIM( 430.00 ARRIVAL DATE JAN 29 1966

HELIOCENTRIC CONIC DISTANCE 940.109 EARTH TO MARS

RL 147.65 LAL -.00 LOL 62.76 VL 33.249 GAL -8.60 AZL 88.28 HCA 280.56 SMA 191.74 ECC .27211 ]NC 1.7186 vl 30.175

RP 206.94 LAp -1.69 LOP 343.33 VP 24.312 GAP -15.15 AZP 89.69 TAL 318.07 TAp 238.63 RCA 139.36 APO 243.91 V2 26.477

RC 338.506 GL 10.40 GP -1.41ZAL 148.41 ZAP 24.34 ETS 175.51 zAE 38.64 ETE 178.13 ZAC 87.99 ETC 255.95 CLP 24,30
PLANETOCENTRIC CONIC

C3 29.855 VHL 5.464 OLA -2.65 RAL 214.11RAD 6568.2 VEL 12.298 PTH 2.21VHp 7.312 OpA -3.18 RAp 186.91ECC 1.4913

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 38 52 2230.47 -19.95 42.49 81.39 110.52 22 16 3 1630.5 -16.98 35.07

90.00 9 1 32 5038.77 23.49 222.18 82.96 73.72 10 25 31 4438.8 21.04 214.37

100.00 22 58 59 1972.05 -21.11 23.01 80.91 111.67 23 31 51 1372.1 -17.98 15.61

100.00 I0 24 7 4772.42 24.68 202.20 82.56 72.58 11 43 39 4172.4 22.06 194.38

110.00 0 8 19 1767.29 -24.21 6.02 79.46 114.91 0 37 47 1167.3 -20.65 358.69

110.00 11 35 11 4549.95 27.87 184.08 81.34 69.36 12 51 1 3949.9 24.81 176.25

DIFFERENTIAL CCRR(CTION9 MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE-3.0470 TRAI2.0301 TC3-8.6149 BAU 3.4397 9GT16072.1SGR 662.1 863 191.6 ST 4964.0 SR 6D9.8 SS 681.9

ROE .5814 RRA .0379 RC3 .2337 FAU .02009 RRT -.3617 RRF -.4378 RTF .9296 CRT -.6293 CRS .8354 CST -.9523

FDE -.8706 FRA 1.8270 FC3 -.5826 BSP 55736 $6816083.8 R23 .1084 R13 -.9297 LSA 5021.4 MSA 513.4 SSA 17.1

SOE 3.1019 BRA12.0302 6C3 8.6180 FSP 712 $6116073.8 SG2 617.2 THA 179.14 ELI 4978.9 EL2 472.5 ALF 175.54

LAUNCH DATE NOV 25 1964 FLIGHT TIME 452.00

HELIOCENTRIC CONIC

RL 147.65 LAL -.DO

RP 206.90 LAP -1.67

RC 339.274 GL 10.07

PLANETOCENTRIC CONIC

C3 31.392 VHL 5.603

LNCH AZMTH LMCH TIME

90.00 21 47 20

90.00 9 0 10

100.00 23 7 8

100.00 10 23 3

110.00 0 15 46

ARRIVAL DATE JAN 31 1966

DISTANCE 944.140 EARTH TO MARS

LOL 62.76 VL 35.257 GAL -8.90 AZL 88.29 HCA 281.83 SMA 191.88 ECC .27530 INC 1.7086 vt 30.175

LOP 344.80 VP 24.515 GAp -15.35 AZP 89.65 TAL 316.90 TAp 238.75 RCA 139.05 Apo 244.70 V2 26.470

GP -1.39 ZAL 149.52 ZAp 24.00 ETS 175.48 ZAE 37.99 ETE 178.11 ZAC 88.21 ETC 255.92 CLP 23.98

DLA -5.31 RAL 215.00 RAD 6568.3 VEL 12.360 PTH 2.23 VHp 7.440 DpA -5.55

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2222.56 -19.76 41.99 82.97 110.70 22 24 23 1622.6

5071.89 24.11 224.41 84.99 74.68 lO 24 42 4471.9

1965.15 -20.93 22.57 82.49 111.84 23 39 53 1365.2

4804.53 25.32 204.37 84.61 73.55 11 43 8 4204.5

1762.61 -24.07 5.73 81.01 115.03 0 45 9 1162.6

RAp 187.76 ECC 1.5166

INJ 2 LAT INJ 2 LONG

-16.77 34.59

21.77 216.52

-17.79 15.19

22.82 196.46

-20.50 358.41
110.00 11 34 51 4579.84 28.57

DIFFERENTIAL CORRECTIONS

TOE-3.2079 TRA12.4625 TC3-8.3124 BAU 3.4899

ROE .5988 RRA .0270 RC3 .2278 FAU .01614

FOE -.8404 FRA 1.6950 FC3 -.4450 BSP 55720

BDE 3.2633 9RA12.4628 BC3 8.3155 FSP 641

LAUNCH DATE NOV 25 1964

HELIOCENTRIC C._NIC

186.13 83.42 70.38 12 51 11 3979.8 25.63 178.18

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16139.6 $GR 664.0 $G3 172.8 ST 5050.3 SR 612.5 SS 646.1

RRT -.3764 RRF -.4559 RTF .9177 CRT -.6399 CRS .8481CST -.9492

$GB16133.2 R23 .1187 R13 -.9177 LSA 5102.8 MSA 508.8 SSA 16.8

56116141.5 $62 615.1TMA 179.11 EL1 5065.6 EL2 469.3 ALF 175.52

FLIGHT TIME 434.00 ARRIVAL DATE FEB 2 1966

DISTANCE 946.138 EARTH TO MARS

RL 147.65 LAL -.00 LOt. 62.76 VL 33.264 GAL -9.21 AZL

RP 206.97 LAp -1.65 LOP $43.86 VP 24.317 GAP -13.57 A ZP

RC 340.059 GL 9.75 GP -1.37 ZAL 130.81 ZAP 23.67 ET6

PLANETOCENTRIC CONIC

C3 33.031 VHL 5.747 DLA -3.95 RAL 215.88 RAO 6368.3 VEL

LNCH AZMTH LMCH TIME L-I TIME INJ LAT

90.00 21 55 41 2215.25 -19.58

90.00 8 58 51 5104.83 24.68

100.00 25 15 11 1958.82 -20.77

100.00 10 22 3 4836.49 23.92

110.00 0 23 T 1758.47 -23.95

110.00 11 34 33 4609.60 29.23

OIFFERENTIAL CA:RRECTION$

TD(-3.3214 TRA12.9565 TC3-7.9395 BAU 3.5163

ROE .6161 flRA .014T RC3 .2210 FAU .01167

FOE -.7959 FRA 1.5661 FC3 -.3059 BSP 56846

BDE 3.3781 6RA12.9565 BC$ 7.9626 FSP 592

88.30 HCA 283.09 SMA 192.01 ECC .27864 INC 1.6987 Vl 30.175

89.62 TAL 315.72 TAp 236.62 RCA 138.51 Apo 245.52 V2 26.462

175.46 zAE 37.35 ETE 178.10 ZAC 88.44 ETC 255.90 CLP 23.64

12.426 PTH 2.25 VHp 7.572 DpA -3.92 RAF 188.63 ECC 1.5436

INJ LONG INJ RT ASC INJ AZMTH IkJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

41.52 84.57 110.87 22 32 37 1615.2 -16.57 34.14

226.66 87.04 73.66 10 23 56 4504.8 22.47 218.68

22.17 84.08 111.99 23 47 50 1358.8 -17.61 14.81

206.36 86.68 74.56 11 42 39 4236.5 23.54 198.56

5.46 82.58 115.15 0 52 25 1158.5 -2D.37 358.16

188.19 85.53 71.44 12 51 22 4009.6 26.42 180.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT16193.9 $GR 664.8 SG3 154.6 ST 5111.4 SR 614.2 SS 603.2

RRT -.3870 RRF -.4633 RTF .9008 CRT -.6429 CRS .8570 CST -.9450

96816209.5 R23 .1260 RI3 -.9008 LSA 5158.6 MSA 506.5 $$A 16.6

$6116197.9 $62 612.9 THA 179.09 ELI 5126.8 EL2 469.0 ALF 175.54
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 26 1864

HELIOCENTRIC CCNIC

RL 14T.63 LAL -.00

RP 245.33 LAp 1.23

RC 122.260 GL 8.56

PLAMETOCEMTR iC CONIC

C3 31.637 VHL 6.617

LNCH AZMTH LNCH TIME

gO.O0 18 0 54

90.00 8 12 58

100.00 19 26 25

100.00 9 30 8

110.00 20 44 11

110.00 10 28 51

FLIGHT TIMI[ 146.00 ARRIVAL DATE ApR 21 1966

OISTANCE 399.774 EARTH TO MARS

LOL 63.77 VL 35.906 GAL -4.54 AZL 89.52 HCA 123.81 SMA 260.86 ECC .43991 ]NC 1.4812 vl 30.181

LOP 187.59 VP 23.941 GAP 26.89 AZP 90.92 TAL 345.09 TAp 108.90 RCA 146.11 APO 376.62 V2 22.354

GP 1.03 ZAL 114.03 ZAP 176.02 (TS 163.79 ZAE 154.99 ETE 359.19 ZAC 89.$1 ETC 256.11 CLP 176.15

OLA 8.60 RAL 181.68 RAG 6568.5 VEL 12.650 PTH 2.30 VHp 11.686 DpA .66 RAP 184.39 ECC 1.6362

L-] TIME INJ LAT ]NJ LONG INJ RT ASC ZNJ AZ14TH |NJ TIME PO CST TIM XNJ 2 LAT |NJ 2 LONG

2647.79 -27.19 70.81 57.79 99.24 18 45 1 2047.8 -25.77 62.43

4751.71 16.84 203.78 52.17 66.89 9 32 10 4151.7 13.57 196.63

2371.96 -29.54 50.29 57.55 99.29 20 5 57 1772.0 -26.97 41.84

4§02.78 18.10 184.90 51.59 65.79 10 45 11 5902.8 14.68 177.78

2128.58 -32.19 $1.01 56.75 102.18 21 19 40 1528.6 -30.18 22.37

4318.92 21.44 169.23 49.88 62.71 11 40 SO 3718.9 17.61 162.20

DIFFERENTIAL CORRECTIONS

TOE .8022 TRA-2.0116 TC3 .6298 BAU .3262

ROE -.5644 RRA -.2436 RC3 -.0425 FAU .05529

FOE -.2765 FRA 1.0958 FC3-1.2383 8SP 6990

BDE .9609 BRA 2.0263 BC3 .6312 FSP 427

MID-COURSE EXECUTION ACCURACY ORBIT OETERNtNATION ACCURACY

SGT 2162.2 SG4R 570.0 863 161.1 ST 929.2 SR 524.5 SS 405.0

RRT .0001 RRF -.0171 RTF -.8205 CRT -.7103 CRS -.5309 CST .9706

SG8 2236.0 R23 -.0170 R13 -.8205 LSA 1080.3 MSA 367.0 SSA 30.1

SG1 2162.2 SG2 570.0 THA .00 EL1 1011.? EL2 339.1 ALF 155.16

LAUNCH DATE MOV 26 1964 FLIGHT TIN( 148.00 ARRIVAL DATE ApR 26 1965

HELIOCENTRIC CONIC DISTANCE 401.192 EARTH

RL 147.63 LAL -.00 LOL 63.77 VL 35.769 GAL -4.35 AZL 88.53 HCA 124.71 S_4A 255.92 ECC .42870 INC

RP 245.12 LAP 1.21 LCP 188.49 VP 23.754 GAP 25.28 AZP 90.64 TAL 345.46 TAP 110.17 RCA 146.21 APO

RC 124.216 _ 9.70 GP 1.06 ZAL 113.39 ZAP 175.54 (TS 164.97 ZAE 154.61 ETE 359.43 ZAC 89.64 ETC

PLANETOCENTRIC CONIC

C3 36.586 VHL 6.049 DLA 6.99 RAL 181.16 RAD 6568.4 VEL 12.568 PTH

LNCH AZMTH LNCH TIME L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ

90.00 17 55 44 2646.39 -27.17 70.71 56.39 98.29 18 $9 S0

90.00 8 13 56 4725.29 16.13 202.17 50.69 66.40 9 32 42

100.00 19 21 28 2369.89 -28.52 50.14 56.15 99.35 20 0 58

100.00 9 30 54 4477.02 17.57 183.33 50.11 65.28 10 45 31

110.00 20 39 A2 2125.06 -32.14 30.74 55.35 102.33 21 15 7

110.00 10 29 9 4294.61 20.67 167.76 48.38 62.15 11 40 43

DIFFERENTIAL CCRRECTIOiS MID-COURSE EXECUTION ACCURACY

TOE .7807 TflA-I.9869 TC3 .6885 BAU .3374 SGT 2207.2 $GR 565.4 893 169.6

ROE -.5445 RRA -.2554 RC5 -.0433 FAU .05690 RRT .0041 RRF -.0191 RTF -.8255

FOE -.2738 FRA 1.1096 FC3-1.3464 BSP 7226 SG8 2278.5 R23 -.0155 R13 -.8255

6OE .9518 BRA 2.0008 BC5 .6898 FSP 451 SG1 2207.2 892 565.4 THA .06

TO MARS

1.4705 vl 30.181

365.64 V2 22.374

256.09 CLP 175.67

2.28 VHP 11.412 DpA .51 RAP 184.78 ECC 1.6021

AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2046.4 -25.75 62.33

4125.3 12.80 195.07

1769.9 -26.93 41.69

3877.0 13.89 176.26

1525.1 -30.11 22.12

3894.6 16.78 160.80

ORBIT DETERMINATION ACCURACY

ST 935.1 SR 520.2 SS 406.5

CRT -.7047 CRS -.5208 CST .9696

LSA 1084.0 MSA 368.4 SSA 30.7

EL1 1014.5 EL2 340.2 ALF 155.69

LAUNCH DATE NOV 2E 1964 FLIGHT TIME 150.00 ARRIVAL OATE ApR 25 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.OO

RP 244.91 LAP 1.19

RC 126.220 GL 8.65

PLANETOCENTRIC CONIC

C3 34.654 VHL 5.897

LNCH AZMTH LNCH TIME

90.00 17 50 23

90.00 8 14 54

100.00 19 16 20

100.00 9 31 58

110.00 20 35 3

110.00 10 29 26

OISTANCE 402.799 EARTH TO MARS

LOL 63.77 VL 35.639 GAL -4.16 AZL 89.54 HCA 125.61 SMA 251.58 ECC .41800 INC 1.4596 vl 30.181

LOP 189.59 VP 23.577 GAp 24.67 AZP 90.85 TAL 545.85 TAp 111.46 RCA 146.50 APO 356.48 V2 22.596

GP 1.09 ZAL 112.75 ZAp 175.06 ET$ 165.92 Zk[ 154:30 ET[ 559.67 ZAC 89.T6 (TC 256.07 CLP 175.16

OLA 9.59 RAL 180.61 RAO 6566.4 VEL 12.49L PTH 2.26 VHP 11.145 DpA .57

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2645.55 -27.16 70.65 54.99 98.32 18 54 29 2045.5

4698.75 15.40 200.56 49.21 65.94 9 33 13 4098.7

2368.34 -28.50 50.02 54.75 99.41 19 55 48 1768.5

4451.17 16.63 181.77 48.62 64.90 10 45 49 3851.2

2122.01 -32.09 30.52 53.95 102.46 21 10 25 1522.0

4270.27 19.89 166.31 46.89 61.61 11 40 35 3670.3

RAp 185.17 ECC 1.5703

|NJ 2 LAT |NJ 2 LONG

-25.73 62.27

12.02 193.51

-26.91 41.58

13.10 174.76

-30.05 21.90

15.94 159.41

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .7595 TRA-1.9608 TC3 .7521 BAU .3490 8GT 2252.1 8GR 560.6 863 178.4

ROE -.5252 RRA -.2273 RC3 -.0440 FAU .05854 RRT .0079 RRF -.0219 RTF -.8308

FOE -.2695 FRA 1.1240 FC3-1.4626 OSP 7439 SGB 2320.8 R2S -.0149 R13 -.8308

606 .9234 BRA 1.9739 BC3 .7534 FSP 477 SG1 2252.1 SG2 560.6 THA .12

LAUNCH DATE MOV 26 1964 FLIGHT TIME 152.00

ORBIT DETERMINATION ACCURACY

ST 940.1 9R 515.6 SS 410.9

CRT -.6991 CRS -.5080 CST .9678

LSA 1086.6 NSA 370.0 SSA 31.3

EL1 1016.6 EL2 340.9 ALF 156.18

TOE .7391 TRA-1.9327 TCS .8215 BAU .3613

ROE -.5069 RRA -.2195 RC3 -.0446 FAU .06027

FDE -.2644 FRA 1.1380 FC3-1.5882 8SP 7624

BDE .8960 8RA 1.9451 BC3 .8227 FSP 505

ARRIVAL OATE ApR 27 1965

HELIOCENTRIC CONIC DISTANCE 404.575

RL 147.63 LAL -.00 LOL 63.77 VL 35.512 GAL -3.97 AZL 88.55 HCA

RP 244.68 LAP 1.16 LOP 190.30 VP 23.408 GAP 24.06 AZP 90.86 TAL

RC 126.267 GL 8.99 GP 1.13 ZAL 112.04 ZAP 174.57 ET8 166.69 ZAE

PLANETOCENTRIC C(_lIC

C3 32.853 VHL 5.732 OLA 9.79 RAL 180.04 RAD 6568.3 VEL 12.419 PTH 2.24 VHP 10.885 DPA .23

LNCH AZMTH LMCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI¢TH INJ TIME PO CST TIM

90.00 17 44 52 2845.21 -27.16 70.62 53.58 98.33 t8 29 57 2045.2

90.00 8 15 50 4672.13 14.65 198.96 47.74 65.49 9 33 43 4072.1

100.00 19 11 2 2367.30 -28.49 49.98 53.34 99.45 19 50 30 1767.3

100.00 9 32 22 4425.27 15.87 180.22 47.15 64.33 10 46 7 3825.3

110.00 20 30 15 2119.42 -52.05 30.33 52.54 102.56 21 5 34 1519.4

110.00 10 29 38 4245.91 19.10 164.87 45.40 61.09 11 40 24 3645.9

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

SGT 2297.0 8GR $55,6 SG3 187.6

RflT .0113 RRF -.0252 RTF -.8365

8GB 2363,2 R23 -.015Z R13 -.8365

9G1 2297.0 862 555.5 THA .17

EARTH TO MARS

126.51 SMA 247.20 ECC .40779 %NC 1.4484 vl 30.181

346.24 TAP 112.75 RCA 146.40 APO 348.00 V2 22.418

154.03 ETE 359.90 ZAC 89.99 (TC 256.06 CLP 174.69

RAP 185.56 ECC 1.5407

INJ 2 LAT 1NJ 2 LONG

-25.73 62.25

11.22 191.96

-26.89 41.51

12.29 173.26

-29.99 21.72

1S.09 158.03

ORBIT DETERMINATION ACCURACY

ST 944.7 SR 510.8 SS 412.9

CRT -.6940 CRS -.4941 CST .9655

LSA 1088.6 NSA 371.2 $SA 31.8

ELI 1018.4 EL2 341.2 ALF 1S6.66
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH 0ATE NOV 26 1964 FLIGHT TIME 154.00 ARRIVAL DATE ApR 29 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.O0

RP 244.46 LAP 1.14

RC 150.554 GL g.15

PLANETOCENTRIC CONIC

C3 51.1T2 VHL 5.583

LNCH AZMTH LNCH TIME

SO.DO 17 3R 10

gO.DO R 18 48

100.00 19 5 34

100.00 9 33 3

110.00 20 25 18

110.00 10 29 49

DIFFERENTIAL C_RECTION$

TOE .Tlgl TRA-1.9038

ROE -.4888 RRA -.2120

FOE -.2594 FRA 1.1518

ROE .8694 BRA 1.9153

OlSTANCE 406.505 EARTH TO MARS

LOt. 63.77 VL 55.392 GAL -3.79 AZL 88.$6 HCA 127.42 SMA 245.34 ECC .59801 INC 1.4370 Vl 50.161

LOP 191.20 VP 23.247 GAP 23.45 AZP 90.87 TAL 546.64 TAp 114.06 RCA 146.49 APO 340.19 VZ 22.440

GP 1.17 ZAL I11.35 ZAP 174.07 (TS 167.33 ZA( 155.81 ETE .15 ZAC 90.01 ETC 256.04 CLP 174.19

OLA 10.20 RAL 179.44 RAD 6568.2 VEL 12.351 PTH 2.23 VHp 10.631 OpA .10 RAP 185.95 ECC 1.5150

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2G45.43 -27.t6 70.64 52.17 98.32 18 23 18 2045.4 -25.73 82.26

4845.48 13.89 197.37 46.27 65.08 9 34 12 4045.5 _0.42 190.42

2388.78 -28.49 49.91 51.93 99.46 19 45 1 1768.8 -28.88 41.48

4399.58 15.10 178.68 45.67 63.89 10 46 25 3799.4 11.47 171.77

2117.31 -32.02 30.17 51.13 102.65 21 0 35 1517.3 -29.95 21.57

4221.60 18.29 163.44 43.92 60.61 11 40 11 3821.8 14.24 158.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 .8954 BAU .3736 SGT 2341.8 SGR 550.3 SG3 197.3 ST 948.7 SR 505.8 SS 414.3

RC3 -.0447 FAU .08208 RRT .014T RRF -.0290 RTF -.8420 CRT -.6889 CR$ -.4785 CST .9627

FC3-1.7237 B3P 7801 SG8 2405.6 RZ3 -.0159 R13 -.8420 LSA 1089.9 NSA 372.4 8SA 32.5

BC3 .8965 FSP 536 SGI 2341.6 $82 550.2 THA .21 EL1 1019.G EL2 341.1 ALF 157.13

LAUNCH DATE MOV 26 1964 FLIGHT TIM( 156.00 ARRIVAL DATE NAY 1 1965

H(LIOCEMTRIC COLIC -DISTANCE 408.$74 EARTH TO MARS

RL 147.63 LAL -.DO LOL 63.77 VL 35.277 GAL -3.62 AZL 88.57 HCA 128.33 S44A 239.77 ECC .38869 INC 1.4252 Vt 30.181

RP 244.23 LAP 1.12 LOP 192.11 VP 23.093 GAP 22,85 AZP 90,88 TAL 347.05 TAp 115.38 RCA 146.57 APO 332.96 V2 22.463

RC 132.477 GL 9.28 GP 1.21 ZAL 110.60 ZAp 173.57 ETS 167.86 ZAE 153.64 ETE .37 ZAC 90.14 ETC 256.02 CLP 173.88

PLAN(TOCENTRIC CONIC

C3 29.604 VHL 5.441 DLA 10.62 RAL 178.82 RAD 6568.2 V(L 12.287 PTH 2.21 VHP 10.384 DPA -.O3 RAp 186.33 ECC 1.4872

LNCH AZ14TH LNCH TIM( L-I TIN( INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM 1NJ 2 LAT INJ 2 LONG

90.00 17 33 19 2648.19 -27.17 70.69 50.75 98.30 18 17 25 2046.2 -25.74 _.32

90.00 8 17 41 4618.82 13.12 195.79 44.81 64.68 9 34 40 4018.8 9.GO 188.88

100.00 18 59 ST 2388.78 -26.49 49.91 50.52 99.46 19 39 23 1768.8 -28.88 41.47

100.00 9 33 44 4373.46 14.32 177.15 44.21 63.48 10 46 37 3773.5 10.64 170.29

110.00 20 20 12 2115.88 -32.00 30.05 49.72 102.72 20 55 27 1515.7 -29.92 21.45

110.00 10 29 58 4197.35 17.47 162.03 42.45 60.14 11 39 56 3597.3 13.37 155.33

DIFFERENTIAL COitflECTIONS MID-COURSE (XI[CUTION ACCURACY ORBIT DETERtIINATION ACCURACY

TOE .6992 TRA-1.8742 TC3 .9734 BAU .3856 SGT 2386.5 SGR 544.8 SG3 207.5 ST 951.0 SR 500.6 SS 414.9

flOE -.4712 RRA -.2048 RC3 -.0447 FAU .06393 RRT .0187 RRF -.0535 flTF -.8473 CRT -.6832 CRS -.4608 CST .9594

FOE -.2511 FRA 1.1650 FC3-1.8697 BSP 7976 _ 2447.7 R23 -.0187 R13 -.8473 LSA 1089.2 NSA 373.9 3SA 32.9

ROE .8424 6flA 1.8854 BC5 .9744 FSP 568 SGI 2386.4 SG2 544.7 THA .26 EL1 1019.2 EL2 341.1 ALF 157.58

LAUNCH DATE NOV 26 1964 FLIGHT TIM( 158.00 ARRIVAL DATE NAY 3 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.O0

RP 245.RR LAp 1.09

RC 134.651 GL 9.39

PLANETOCENTRIC CONIC

C5 28.141 VHL 5.305

LNCH AZMTH LNCH TIME

go.oo 17 27 17

90.00 8 tR 34

100.00 18 54 9

100.00 9 34 22

110.00 20 14 57

110.00 10 30 4

DIFFERENTIAL CORRECTIONS

TOE .6775 TRA-I.8437 TC3 1.0570 8AU .3980

ROE -.4544 RRA -.1979 RC3 -.0443 FAU .06592

FOE -.2431 FRA 1.1773 FC3-2.0281 BSP 8140

ROE .8157 BRA 1.8543 8C3 1.0579 FSP 602

DISTANCE 410.769

LOL 65.77 VL 35.167 GAL -5.44 AZL 88.59 HCA

LOP 195.02 VP 22.948 GAP 22.25 AZP 90.89 TAL

GP 1.25 ZAL 109.84 ZAP 175.06 ET5 168.51 ZAE

EARTH TO MARS

129.24 SHA 236.46 ECC .37977 INC 1.4131 vl 30.181

347.46 TAp 116.70 RCA 146.66 APO 326.26 V2 22.485

153.51 ETE .60 ZAC 90.27 ETC 256.00 CLP 173.17

DLA 11.04 RAL 178.17 RAD 6568.1 VEL 12.228 PTH 2.20 VHP 10.143 DpA -.18 RAP 186.71 ECC 1.4651

L-| TIME INJ LAT INJ LONG INJ RT kSC INJ AZHTH IHJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

2847.48 -27.18 70.79 49.34 98.25 18 11 24 2047.5 -25.76 62.41

4592.19 12.54 194.25 43.35 64.31 9 35 6 3992.2 8.78 187.35

2367.29 -28.49 49.95 49.11 99.45 19 33 37 1767.3 -26.89 41.51

4347.82 15.53 175.64 42.75 63.09 10 48 50 3747.6 9.81 168.83

2114.48 -51.98 29.96 48.32 102.77 20 50 11 1514.5 -29.89 21.37

4173.20 16.65 160.85 40.99 59.71 11 39 38 3575.2 12.50 153.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2430.9 8GR 539.0 SG3 218.2 ST 952.4 SR 495.1 SS 414.9

RflT .0250 RRF -.0383 RTF -.8525 CRT -.6773 CR$ -.4418 CST .9555

$88 2490.0 R23 -.0178 ill3 -.8526 LSA 1087.4 MSA 375.2 SSA 35.4

SG1 2431.0 882 558.9 THA .51 ELI 1017.8 ELI 340.8 ALF 158.01

LAUNCH DATE NOV 26 1964 FLIGHT TIM( 160.00 ARRIVAL DATE MAY 5 1965

HELIOCENTRIC CCNIC

RL 147.63 LAL -.00

RP 243.75 LAp 1.07

RC 136.814 GL 9.52

PLAN_TOCENTRIC CONIC

C$ 26.777 VHL 5.175

LNCH AZllATH LNCH TIN(

90.00 17 21 S

9O.OO 8 19 28

100.00 18 48 13

100.00 9 34 59

110.OO ZO 9 34

110.00 IO 30 8

DIFFERENTIAL CCRRECTXONS

TOE .6562 TRA-1.8127 TC3 1.1440 BAU .4098

ROE -.4382 RRA -.1913 RC5 -.0435 FAU .06798

FOE -.2340 FRA 1.1889 FC3-2.1979 9SP 8307

ROE .7891 BRA 1.8227 8C3 1.1448 FSP 637

DISTANCE 413.079 EARTH TO MARS

LOL 63.77 VL 35.062 GAL -3.27 AZL 88.60 HCA 130.15 SNA 233.38 ECC .37126 INC 1.4007 Vl 30.181

LOP 193.93 VP 22.810 GAP 21.65 AZP 90.90 TAL 347.89 TAp 118.04 RCA 146.74 APE) 320.02 V2 22.510

GP 1.30 ZAL 109.06 ZAP 172.54 ETS 166.70 ZN[ 153.43 ETE .83 ZAC g0.40 ETC 255. g9 CLP 172.85

OLA 11.46 RAL 177.51RAO 6568.1VEL 12.172 PTH 2.18 VHP g.908 DPA -.29 RAP 187.08 ECC 1.4407

L-I TIHE INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2649.31 -27.20 70.g2 47.93 98.19 18 5 15 2049.3 -25.79 62.53

4585.64 11.55 lg2.88 41.91 63.gT 9 35 32 3965.6 7.96 185.84

2368.30 -28.50 50.02 47.70 99.4| 19 27 41 1768.3 -26.91 41.56

4321.88 12.73 174.15 41.30 62.72 10 47 1 3721.9 8.97 187.57

2113.76 -31,97 29.91 46.91 102.80 20 44 48 1513.8 -29.88 21.32

4149.19 15.82 159.28 59.$4 59.3D 11 3g 17 3549.2 11.63 152.68

HID-¢._RS( EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

_T 2474.8 _ 533.1 983 229.3 ST 952.2 SR 489.5 SS 414.5

RRT .02T8 RRF -.0439 RTF -.85?5 CRT -.8710 CRS -.4206 CST .9511

Sr_ 2531.3 R23 -.0189 R13 -.8575 LSA 1083.g HSA 376.4 SSA 34.0

SG1 2474.6 882 532.8 THA ,56 EL1 1015.0 EL2 340.S ALF 158.42
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUMCH 0ATE NOV 26 19|4 FLIGHT TIM( 162.00 ARRIVAL DATE HAY 7 1965

HELIOCEMTRIC CDN|C

RL 14T.63 LAL -.O0

RP 845.50 LAP 1.05

RC 136.022 GL 8.84

PLANETOCENTRIC CONIC

C3 23.505 VHL 5.050

LNCH AZMTH LNCH TIME

90.00 17 14 45

90.00 8 20 16

100.00 18 42 8

100.00 9 35 34

110.00 20 4 3

110.00 10 30 8

DIFFERENTIAL C_RRECTIONS

TOE .8347 TRA-I.T817

ROE -.4228 RRA -.1848

FOE -.2238 FRA 1.2004

BOE .7825 BRA 1.7913

DISTANCE 415.494

LOL 63.77 VL 34.961 GAL -3.10 AZL 88.61 HCA 131.08 SMA

LOP 194.85 yp 22.879 GAP 21.06 AZP 90.91 TAL 348.32 TAp

GP 1.34 ZAL 108.27 ZAP 172.01 ETS 169.02 ZAE 153.40 ETE

TC3 1.2365 BAU .4219

RC3 -.0424 FAU .07016

FC3-2.3814 BSP 8477

8C3 1.2372 FSP 675

EARTH TO MARS

230.52 ECC .36313 INC 1.387g vl $0.181

119.38 RCA 146.81APO 314.22 V2 22.535

1.07 ZAC 90.53 ETC 255.98 CLP 172.12

OLA 11.69 RAL 176.61 RAO 6568.0 VEL 12.119 PTH 2.17 VHp 9.679 DpA -.40 RAp 187.45 ECC 1.4197

L-I TIM( INJ LAT IMJ LONG INJ RT ASC IMJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2651.65 -27.22 71.08 46.51 98.11 17 58 56 2031.6 -25.82 62.70

4539.20 10.76 191.14 40.47 63.65 9 35 55 3939.2 7.13 184.$4

2369.60 -28.52 50.13 46.29 99.35 19 21 38 1769.8 -26.93 41.69

4296.27 11.93 172.67 39.66 62.39 10 47 10 3696.3 8.14 165.93

2113.48 -31.97 29.88 45.51 102.81 20 39 17 1513.5 -29.87 21.30

4125.36 14.99 157.94 38.09 58.91 11 38 53 3525.4 10.76 151.39

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2519.0 SGR 526.9 SG3 241.1 ST 950.7 SR 483.7 SS 413.1

RRT .0333 RRF -.0501 RTF -.8623 CRT -.6641 CRS -.3975 CST .9460

SG8 2573.5 R23 -.0201 R13 -.8624 LSA 1079.1 MSA 378.1 SSA 34.5

SG1 2519.1 8G2 526.6 THA .42 ELI 1011.1 EL2 340.1 ALF 158.82

LAUNCH DATE NOV 26 1984 FLIGHT TIME 164.00 ARRIVAL DATE MAY 9 1965

H(L|OCENTRIC CONIC DISTANCE 418.005 EARTH TO MARS

RL 147.63 LAL -.00 LOL 63.77 VL 34.865 GAL -2.94 AZL 88.63 HCA 131.98 SMA 227.85 ECC .35536 INC 1.3747 vl 30.181

RP 243.23 LAP 1.02 LOP 193.76 VP 22.555 GAP 20.47 AZP 90.92 TAL 348.73 TAp 120.73 RCA 146.88 APO 308.82 V2 22.$60

RC 141.251 r_. 9.75 GP 1.39 ZAL 107.45 ZAp 171.48 ET3 169.30 ZN[ 153.41 ETE 1.32 ZAC 90.66 ETC 255.96 CLp 171.59

PLANETOCENTRIC CCNIC

C$ 24.318 VHL 4.931 OLA 12.32 RAL 176.10 RAO 6368.0 VEL 12.070 PTH 2.18 VHP 9.455 DpA -.52 RAp 187.82 ECC 1.4002

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 8 16 2654.48 -27.25 71.29 45.10 98.01 17 52 30 2054.5 -25.86 62.90

90.00 8 21 4 4512.90 9.96 189.62 39.04 63.36 9 36 17 3912.9 6.30 182.85

100.00 18 35 SS 2371.78 -28.34 50.27 44.88 99.28 19 15 27 1771.8 -26.96 41.83

100.00 9 38 5 4270.84 11.12 171.22 38.43 62.07 10 47 16 3670.8 7.30 164.51

110.00 19 58 25 2113.64 -31.97 29.90 44.11 102.80 20 33 38 1513.6 -29.88 21.31

110.00 10 30 5 4101.74 14.15 156.61 36.66 58.55 11 38 27 3301.7 9.89 150.11

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .8130 TRA-1.7498 TC3 1.3332 BAu .4336 9GT 2562.6 9GR 520.S SG3 253.4 ST 947.9 SR 477.7 SS 411.4

RDE -.4073 RflA -.1788 RC3 -.0407 FAU .07244 RRT .0393 RRF -.0569 RTF -.8670 CRT -.6568 CRS -.3727 CST .9403

FOE -.2129 FRA 1.2106 FC3-2.5790 BSP 8634 sGD 2614.9 R23 -.0214 R13 -.8670 LSA 1072.7 MSA 379.7 SSA 35.1

BOE .7361 9RA 1.7590 8C3 1.3338 FSP 714 SGI 2562.7 362 520.1 THA .48 ELI 1005.7 EL2 339.5 ALF 159.21

LAUNCH DATE NOV 26 lg64 FLIGHT TIME 168.00 ARRIVAL DATE MAY 11 ]965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 843.00 LAP 1,00

RC 143.499 GL 9,88

PLAN[TOCEMTRIC CONIC

CS 23.210 VHL 4.818

LNCH AZMTH LNCH TINS

90.00 17 1 37

90.00 8 21 49

100.00 18 29 33

100.00 9 38 35

110.00 19 52 38

110.00 10 29 58

DIFFERENTIAL CORflECTZ0N9

TOE .6062 TRA-1.7021

ROE -.3932 RflA -.1732

FOE -.1968 FRA 1.2240

BOE .7225 8RA 1.7108

D%STANCE 420.604

LOt. 63.77 VL 34.772 GAL -2.78 AZL 88.64 HCA 132.90 SMA

LOP 196.68 VP 22.437 GAp 19.88 AZP 90.93 TAL 349.20 TAp

_p 1.44 ZAL 106.61 ZAp 170.93 ETS 169.53 ZAE 153.46 [TE

EARTH TO MARS

225.36 ECC .34792 INC 1.3610 vl 30.181

122.09 RCA 146.95 APO 303.76 V2 22.585

1.57 ZAC 90.79 ETC 255.95 CLP 171.05

OLA 12.76 RAL 175.36 RAD 6567.9 VEL 12.024 PTH 2.15 VHP 9.237 OpA -.63 RAp 188.18 ECC 1.3820

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2657.83 -27.28 71.53 43.69 97.89 17 45 55 2057.6 -25.91 63.13

4486.74 9.16 188.12 37.62 63.09 9 36 36 3886.7 5.47 181.37

2374.24 -28.57 50.45 43.47 99.19 19 9 7 1774.2 -27.00 42.00

4243.53 10.31 169.78 37.01 61.79 10 47 20 3645.6 6.46 163.10

2114.24 -31.98 29.94 42.71 102.78 20 27 53 1314.2 -29.89 21.35

4078.32 13.32 155.31 35.24 58.22 11 37 57 3478.3 9.02 148.85

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.4606 6AU .4334 SGT 2609.2 SGR 514.4 SG3 266.1 ST 953.5 SR 471.9 SS 408.3

RC3 -.0390 FAU .07467 RRT .0360 RRF -.0663 RTF -.8765 CRT -.6617 CRS -.3362 CST .9243

FC3-2.7831BSP 8435 S_ 2659.4 R23 -.0335 R13 -.8766 LSA 1073.4 MSA 381.0 SSA 34.8

8C3 1.4611FSP 764 SG1 2609.2 SG2 514.1 THA .42 EL1 1010.1 EL2 334.0 ALF 159.53

LAUNCH DATE NOV 26 1964 FLIGHT TIM( 168.00 ARRIVAL DATE HAY 13 1963

HELIOCENTRIC CCNIC

RL 147.63 LAL -.00

RP 242.74 LAP .97

RC 145.763 r.t. 9.98

PLAN_TO_NTRIC CONIC

C3 22.179 VHL 4.709

LNCH AZ14TH LNCH TIM(

90.00 16 34 53

90.00 8 22 32

100.00 18 23 8

100.00 9 37 l

110.00 19 46 48

110.00 10 29 48

DIFFERENTIAL CCNRECTZ0NS

TOE .5756 1RA-1.6776

ROE -.3790 RRA -.1674

FOE -.1838 FRA 1.2305

BOE .8893 BRA 1.6859

DISTANCE 423.284 EARTH TO MARS

COL 63.77 VL 34.684 GAL -2.63 AZL 88.65 HCA 133.82 SMA 223.03 ECC .34084 INC 1.3470 vl 30.181

LOP 197.60 VP 22.326 GAP 19.30 AZP 90.93 TAL 349.64 TAp 123.46 RCA 147.01APO 299.05 v2 22.611

GP 1.50 ZAL 105.76 ZAP 170.38 ET9 169.74 ZN[ 153.55 ETE 1.83 ZAC 90.92 ETC 255.94 CLP 170.49

OLA 13.19 RAL 174.61 RAID 6567.9 VEL 11.982 PTH 2.14 VHP 9.024 OpA -.73 RAp 188.54 ECC 1._650

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2661.58 -27.32 71.80 42.29 97.76 17 39 IS 2061.6 -25.96 63.39

4460.90 8.36 186.64 36.21 62.85 9 36 53 3860.9 4.65 179,92

2377.09 -28.60 50.66 42.07 99.09 19 2 43 1777.1 -27.03 42.20

4220.62 9.50 168.36 35.60 61.33 10 47 21 3620.6 5.63 161.72

2115.20 -31.99 30.01 41.32 102.74 20 22 3 1515.2 -29.91 21.42

4055.26 12.49 154.05 33.83 57.92 11 37 23 3455.3 8.16 147.62

HID-COUR_M[ EXECUTION ACCURACy ORBIT DETERMIMATION ACCURACY

TC3 1.5516 BAU .4602 SGT 2649.7 $GR SOT.5 863 279.8 ST 942.4 SR 465.4 SS 406.0

RC3 -.0338 FAU .07728 RRT .0492 RRF -.0739 RTF -.8780 CRT -.6466 CRS -.3112 CST .9213

FC3-3.0165 BSP 8791 968 2697.8 RZ3 -.0291 R13 -.8780 LSA 1059.0 MSA 383.1 SSA 35.9

9CS 1.5520 FSP 804 9G1 2649.8 SG2 506.8 THA .56 ELI gDs.g EL2 333.g ALF 159.91
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. I, 196&)

LAUNCH OATE N<)V 26 1964 FLIGHT TIME 170.00 ARRIVAL DATE MAY 15 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 242.4? LAp .95

RC 148.041GL 10.05

PLANETOCENTR1C CONIC

C3 21.217 VHL 4.606

LNCH AZMTN LNCH TIME

90.00 16 48 2

90.00 6 23 12

lOO.OD 18 16 32

100.00 9 37 23

110.00 19 40 50

110.00 10 29 34

DIFFERENTIAL CCIRRECTION$

TOE .5494 TRA-I.6486 TC3 1.6346 BAU .4694

ROE -.3634 RRA -.1619 RC3 -.0322 FAU .0799?

FOE -.1726 FRA 1.2375 FC3-3.2632 BSP 9037

BOE .6398 BRA 1.6565 BC3 1.6350 FSP 848

OISTANCE 426.039 EARTH TO MARS

LOL 63.77 VL 34.599 GAL -2.48 AZL 88.67 HCA 134.74 SMA 220.85 ECC .33406 INC 1.3325 vl 30.181

LOP 198.52 vp 22.221 GAP 18.72 A ZP 90.94 TAL 350.10 TAp 124.83 RCA 147.07 APO 294.63 V2 22.638

GP 1.56 ZAL 104.89 ZAp 169.81 ET3 169.91ZAE 153.69 ET[ 2.09 ZAC 91.06 ETC 255.92 CLP 169.93

OLA 13.62 RAL 173.83 RAO 6367.9 VEL 11.941PTH 2.13 VHp 8.816 DpA -.83 RAp 188.89 ECC 1.3492

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2665.73 -27.36 72.10 40.89 97.62 17 32 28 2065.7 -26.02 63.68

4435.33 7.56 185.18 34.82 82.63 9 37 7 3833.3 3.83 178.49

2380.34 -28.63 50.89 40.68 98.g7 18 56 12 1780.3 -27.10 42.43

4195.97 8,70 166.97 34.20 61.29 10 47 19 3596,0 4.80 160.36

2116.32 -32.01 30.11 39.93 102.68 20 16 7 1516.5 -29.94 21.51

4032.35 11.66 152.80 32.43 57.64 11 36 46 3432.6 7.31 146.41

MIO-COURSE EXECUTION ACCURACY ORBIT pETERMINATION ACCURACY

8GT 2691.2 $GR 500.4 8G3 294.2 ST 932.G SR 438.8 SS 403.0

RRT .0605 RRF -.0831RTF -.8808 CRT -.6341CRS -.2806 CST .9151

SG,B 2737.3 R23 -.0280 R13 -.8809 LSA 1043.4 MSA 385.3 SSA 36.8

$61 2691.4 SG2 499.5 THA .67 ELI 983.4 EL2 336.4 ALF 160.27

LAUNCH DATE NOV 26 1964 FLIGHT TIM( 172.00 ARRIVAL DATE MAY 17 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 242.20 LAp .92

RC 150.330 GL 10.13

PLANETOCENTRIC CONIC

C3 20.321VHL 4.508

LNCH AZIATM LNCM TIM[

90.00 16 41 4

90.00 8 23 48

100.00 18 9 32

100.00 9 37 42

110.00 19 34 48

110.00 10 29 15

DIFFERENTIAL CORRECTIONS

TOE .3246 TRA-1.8171

ROE -.3324 RRA -.1567

FOE -.1372 FRA 1.2437

80E .6320 ORA 1.6247

DISTANCE 428.863 EARTH TO MARS

LOL 63.77 VL 34.518 GAL -2.33 AZL 88.68 HCA 133.66 SMA 218.81 ECC .32739 INC 1.3175 vl 30.181

LOP 199.44 VP 22.122 GAP 18.15 AZF 90.94 TAL 350.55 TAp 126.21 RCA 147.13 APO 290.49 V2 22.664

GP 1.62 ZAL 104.01 ZAP 169.24 ETS 170.05 ZAE 153.86 ETE 2.37 ZAC 91.20 ETC 255.91 CLP 169.36

OLA 14.05 RAL 173.04 RAD 6567.8 VEL 11.904 PTH 2.12 VHp 8.613 OpA -.92 RAp 18g.23 ECC 1.3344

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

2670.31 -27.40 72.42 39.49 97.46 17 23 35 2070.3 -26.08 64.00

4410.07 6.77 163.75 33.43 62.44 9 37 18 3810.1 3.02 177.07

2383.96 -28.67 51.15 39.28 98.84 18 49 36 1784.0 -27.13 42.68

4171.66 7.90 165.61 32.82 61.08 10 47 14 3571.7 3.98 159.01

2118.19 -32.04 30.23 38.54 102.61 20 10 6 1518.2 -29.97 21.63

4010.19 10.84 151.39 31.04 57.38 11 36 5 3410.2 6.47 143.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.7641 BAU .4793 _T 2731.9 9GR 493.4 $63 309.2 ST 922.4 SR 452.1 63 399.4

RC3 -.0276 FAU .08277 RRT .071§ RRF -.0938 RTF -.8641 CRT -.6223 CRS -.2450 CST .9060

FC3-3.5263 6SP 9262 SG8 2776.1 R23 -.0284 R13 -.8842 LSA 1031.1 MSA 367.8 SSA 37.6

6C3 1.7643 FSP 896 SG1 2732.1 962 492.1 THA .77 ELI 970.7 EL2 336.3 ALF 160.62

LAUNCH DATE NOV 26 1g64 FLIGHT TIME 174.00 ARRIVAL DATE MAY 19 1965

NELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 241.93 LAP .89

RE 152.629 GL 10.20

PLANETOCENTRIC CONIC

C3 19.485 VHL 4.414

LNCH AZMTH LHCH TIME

90.00 16 34 2

90.00 8 24 21

100.00 18 3 7

100.00 9 37 56

110.00 19 26 41

110.00 10 26 Sl

DIFFERENTIAL CORRECTIONS

TOE .5014 TRA-1.3846

ROE -.3399 RRA -.1316

FOE -.1409 FRA 1.2496

60E .6058 BRA 1.3918

DISTANCE 431.751 EARTH TO MARS

LOL 63.77 VL 34.440 GAL -2.16 AZL 88.70 HCA 136.58 8MA 216.90 ECC .32141 INC 1.3019 V1 30.181

LOP 200.37 VP 22.029 GAP 17.38 AZP 90.95 TAL 351.01 TAp 127.39 RCA 147.18 APO 286.61 V2 22.692

GP 1.68 ZAL 103.12 ZAP 168.66 ET3 170.17 ZAE 134.07 ET( 2.67 ZAC 91.33 ETC 255.90 CLP 168.78

DLA 14.47 RAL 172.22 RAD 6567.8 VEL 11.869 PTH 2.11 VHp 8.415 DpA -1.00 RAP 189.57 ECC 1.3207

L-I TIME INJ LAT INJ LONG INJ RT ASC XNJ AZMTH XNJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2675.21 -27.44 72.78 38.10 97.28 17 18 37 2075.2 -26.15 64.35

4383.19 3.98 182.35 32.06 62.27 9 37 26 3785.2 2.22 175.68

2387.90 -28.71 51.44 37.89 98.69 18 42 55 1787.9 -27.21 42.96

4147.73 7.11 164.27 31.44 60.89 10 47 4 3347.7 3.18 157.70

2120.15 -32.07 30.38 37.17 102.53 20 4 2 1520.2 -30.01 21.77

3988.24 10.04 150,40 29.66 57,15 11 35 20 3588.2 5.64 144.07

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACy

TC_ 1.8775 6AU .4891 SGT 2771.9 9GR 486.2 963 324.8 ST 912.2 SR 443.4 SS 595.7

RC3 -.0223 FAU .08367 RRT .0631 RRF -.1057 RTF -.8674 CRT -.6111 CR6 -.2066 CST .8949

FC3-3.8067 BSP 9430 SGB 2814.2 R23 -.0297 RI3 -.8875 LSA 1016.3 MSA 390.2 SSA 38.3

BC3 1.8777 F_P g47 SGl 2772.2 SG2 484.3 THA .86 ELI 938.1 EL2 335.7 ALF 160.96

LAUNCH DATE NOV 26 1964 FLIGHT TIME 176.00 ARRIVAL OATE MAY 21 1965

HELIOCENTRIC C.I_NIC

RL 147.63 LAL -.OO LOA. 63.77 VL 34.366 GAL

RP 241.65 LAp .67 LOP 201.29 VP 21.941 GAP 17.01 AZP 90.93 TAt. 351.47 TAp 128.96 RCA 147.23

RC 134.936 _ 10.26 GP 1.75 ZAL 102.21 ZAP 168.06 ET$ 170.28 ZAE 154.31 ETE 2.97 ZAC 91.47

PLANETOCENTRIC CONIC

C3 18.703 VHL 4.325 DLA 14.89 RAL 171.39 RAD 6567.8 VEL 1t.836 PTH 2.10 VHP 6.222 OpA -1.08

01 STANCE 434.698 EARTH

-2.04 AZL 68.71 HCA 137.51 _4A 215.10 ECC .31550 INC

APO

ETC

LNCH AZllATH LNCH TIME L-I TIME INJ LAT INJ L(_IG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM

90.00 16 26 55 2680.40 -27.48 73.15 36.71 97.10 17 11 35 2080.4

90.00 6 24 48 4360.73 5.20 180.97 30.69 62.13 9 37 29 3760.7

100.00 17 56 18 2392.12 -28.76 51.75 36.51 98.53 18 36 11 1792.1

100.00 9 38 6 4124.24 6.33 162.97 30.07 60.73 10 46 50 3524.2

110.00 19 22 31 2122.38 -32.10 30.54 35.79 102.44 19 57 54 1522.4

110.00 10 28 23 3966.76 9.24 149.24 28.30 56.94 11 34 29 3366.8

DIFFERENTIAL CC)RRECTIONS MIO-COURSI[ EXECUTION ACCURACY

TOE .4763 TRA-1.3514 TC3 1.9970 BAu .4994 SGT 2612.2 $GR 479.0 $63 341.3

ROE -.3279 RRA -.1470 RC3 -.0164 FAU .08875 RRT .0956 RRF -.1193 RTF -.8910

FOE -.1230 FRA 1.2548 FC3-4.1074 BSP 9594 968 2852.7 R23 -.0315 R13 -.8910

BOE .5799 6RA 1.5584 BC3 1.9971FSP 1002 SGI 2812.6 SG2 476.8 THA .96

TO MARS

1.2838 vl 30.181

282.96 V2 22.720

235.89 CLP 168.19

RAp 189.91 ECC 1.3078

INJ 2 LAT INJ 2 LONG

-26.21 64.71

1.43 174.32

-27.28 43.26

2.38 136.40

-30.05 21.93

4.62 142.94

ORBIT DETERMINATION ACCURACY

9T 900.7 SR 436.3 33 391.8

CRT -.5992 CRS -.1638 CST .8817

LSA 1000.3 MSA 393.1 SSA 39.0

ELI 944.1 EL2 334.9 ALF 161.30
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE MOV 28 1964 FLIGHT TIM( 178.00 ARRIVAL DATE MAY 23 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 241.36 LAP .84

RC 157.250 GL 10.31

PLANETOCENTRIC CONIC

C3 17.979 VHL 4.240

LNCH AZMTH LNCH TIME

90.00 18 19 45

90.00 8 25 11

100.00 17 49 Z7

100.00 9 38 10

110.00 19 16 18

110.00 10 27 48

DIFFERENTIAL CCRR[CT|ONS

TOE .4558 TRA-l.5168 TC3 2.1204 OAU .5097

ROE -.3163 RRA -.1425 RC3 -.0091 FAU .09198

FOE -.1043 FRA 1.2580 FC3-4.4291 96P 9734

ODE .3548 BRA 1.5235 0C3 2.1204 FSP 1058

O|STANCE 437.700 EARTH T0 MARS

LOL 83.77 Vb 34.2g5 GAL -1.gl AZL 88.73 HCA 138.44 SMA 213.41 ECC .30987 INC 1.2889 Vl 30.181

LOS 202.22 VP 21.859 GAP 16.45 AZP 90.gs TAL 351.93 TAp 130.37 RCA 147.28 APO 279.53 V2 22.740

GP 1.82 ZAL 101.29 ZAp 167.46 (TS 170.36 ZAE 154.60 (TE 3.30 ZAC 91.82 ETC 255.89 CLP 167.59

DLA 15.30 RAL 170.54 RAD 6567.7 VEL 11.805 PTH 2.09 VHP 8.033 OpA -1.15 RAp 190.24 ECC 1.2959

L-! TIME INJ LAT IHJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2685.84 -27.53 73.54 35.53 96.91 17 4 31 2085.8 -26.29 85.09

4336.75 4.44 179.62 29.34 62.00 9 37 28 3736.8 .86 172.98

2_98.58 -28.80 §2.07 35.13 98.37 16 29 23 1796.6 -27.34 43.57

4101.25 5.57 161.69 28.72 60.58 10 46 31 3501.2 1.60 155.14

2124.82 -32.13 30.73 34.43 102.34 19 31 43 1524.8 -30.10 22.10

3945.77 8.46 148.12 26.94 56.76 11 33 34 3345.8 4.03 141.84

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2851.0 9GR 471.8 363 359.7 ST 888.0 SR 431.6 SS 387.7

RRT .1095 RRF -.1341 RTF -.8944 CRT -.5872 CRS -.1185 CST .8666

2889.8 R23 -.0337 R13 -.8945 LSA 983.3 HSA 396.0 SSA 39.7

SG1 2851,5 SG2 468.9 THA 1.07 EL1 929.2 EL2 333.6 ALF 161.62

LAUNCH DATE NOV 26 1964 FLIGHT TIM( 180.00 ARRIVAL DATE MAY 25 1965

HELIOCENTRIC CCI41C

RL 147.63 LAL -.00

RP 241.08 LAP .82

RC 159.368 GL 10.35

PLAN[TOCENTRIC C(_41C

C3 17.$O2 VHL 4.180

LNCM AZMTH LNCM TIME

90.00 16 12 33

90.00 8 25 28

100.00 17 42 33

100.00 9 38 9

110.00 19 10 3

110.00 10 27 8

DIFFERENTIAL CCItRECTIONS

TOE .4329 TRA-1.4828 TC3 2.2447 OAU .5192

flOE -.3052 RflA -.1682 RC3 -.0007 FAu .09533

FOE -.0837 FRA 1.2607 FC3-4.7699 BSP 9887

ROE .5296 OflA 1.4892 BC3 2.2447 FSP 1119

DISTANCE 440.754 EARTH TO MARS

L_ 63.77 VL 34.226 GAL -1.77 AZL 86.75 IICA 139.37 SMA 211.$2 ECC .30448 INC 1.2516 vl 30.181

LOP 203.15 VP 21.792 GAP 15.90 AZP 90.95 TAL 352.40 TAp 131.77 RCA 147.32 APO 276.31 V2 22.777

GP 1.90 ZAL 100.36 ZAP 166.84 ETS 170.42 ZA( 154.91 ETE 3.65 ZAC 91.76 ETC 25§. 88 CLP 166.97

DLA 15.70 RAL 199.67 RAD 6567.7 VEL 11.776 PTH 2.08 VHp 7.848 OpA -1.21 RAP 190.56 (CC 1.2847

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

ZGR1.46 -27.57 73.95 33.95 96.71 16 57 24 2091.5 -26.36 65.49

4813.31 3.69 176.31 28.00 61.90 9 37 21 3713.3 -.10 171.67

2401.20 -28.85 52.41 33.76 98.20 18 22 34 1801.2 -27.41 43.90

4078.80 4.81 160.45 27.58 60.46 10 46 7 3478.8 .84 153.91

2127.43 -32.17 30.92 33.07 102.23 19 45 31 1527.4 -30.15 22.29

3925.34 7.70 147.03 25.60 $6.59 11 32 33 3325.3 3.Z5 140.77

MID-COUR$1[ (XI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2888.6 Sr_ 464.6 SG3 376.7 ST 873.9 SR 424.3 SS 383.0

RRT .1251 RRF -.1510 RTF -.8976 CRT -,5737 CRS 0.0682 CST .8489

SG8 2925.7 R23 -.0360 R13 -.8977 LSA 964.4 MSA 399.4 SSA 40.4

SG1 2889.2 962 460.8 THA 1.18 EL1 912.7 EL2 332.9 ALF 161.94

LAUNCH DATE NOV 28 1944 FLIGHT TIME 182.00 ARRIVAL DATE HAY 27 1965

HELIOCENTRIC CONIC

RL 147.93 LAL -.00

RP 640.79 LAP .79

RC 161.890 GL 10.37

PLANETOCENTRIC CONIC

C$ 16.671 VML 4.083

LNCH AZMTH LMCH TIME

90.00 18 5 ZO

90.00 6 25 38

100.00 17 35 39

100.00 9 38 0

110.00 19 3 47

110.00 10 26 21

DIFFERENTIAL C.X_RECTIONS

TOE .4160 TRA-1.4427

ROE -.2945 RRA -.1342

FOE -.0624 FflA 1.2618

BO( .3097 BRA 1.4490

OISTANCE 443.856 EARTH TO MARS

LOt. 63.77 VL 34.181 GAL -1.64 AZL 88.77 HCA 140.31 SHA 210.32 ECC .29934 INC 1.2334 Vt 30.181

LOP 204.09 VF 21.710 GAp 15.35 AZP 90.95 TAL 352.86 TAp 133.17 RCA 147.36 APO 273.27 V2 22.606

GP 1.98 ZAL 99.43 ZAp 166.21 ETS 170.47 ZAE 155.27 ETE 4.02 ZAC 91.91 ETC 255.87 CLP IS6.35

DLA 18.10 RAL 188.79 RAO 6587.7 VEL 11.750 PTH 2.07 VHp 7.668 OPA -1.26 RAp 190.87 ECC 1.2744

L-| TIME INJ LAT lNJ LONG INJ fiT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2697.21 -27.62 74.36 32.58 96.51 18 50 17 2097.2 -26.43 65.90

4290.45 2.95 177.03 26.87 61.82 9 37 9 3690.4 -.84 170.40

2405.95 -28.89 52.75 32.39 98.02 18 15 45 1806.0 -27.48 44.23

4058.94 4.08 159.24 26.04 80.36 10 45 37 3456.9 .10 152.71

2130.17 -32.21 31.12 31.71 102.11 19 39 17 1530.2 -30.21 22.48

$905.49 6.95 145.98 24.27 56.45 11 31 27 3305.5 2.49 139.78

MID-COURSE EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.$858 8AU .5317 SGT 2928.6 $GR 457.5 SG3 395.9 ST 862.5 SR 417.5 SS 380.1

tiC3 .0088 FAU .09988 flflT .1386 RRF -.1694 flTF -.9022 CRT -.5669 CRS -.0153 CST .6245

FC3-5.1350 BSP 9990 SGO 29G4.1 R23 -.0417 R13 -.9023 LSA 948.0 NSA 402.6 SSA 40.7

0C3 2.3858 FSP 1182 SG1 2929,3 SG2 453.0 THA 1.27 EL1 899.7 EL2 329.7 ALF 162.18

LAUNCM OAT( NOV 26 1954 FLIGHT TIM( 184.00 ARRIVAL DATE MAY 29 1965

HELIOCENTRIC CCNIC DISTANCE 447.002 EARTH TO MARS

RL 147.65 LAL -.00 LOt. 63.77 VL 34.099 GAL -1.52 AZI. 88.79 HCA 141.24 SlAA 208.91ECC .29444 INC 1.2145 Vl 30.181

RP 240.49 LAp .76 LOP 205.02 VP 21.643 GAP 14.81 AZP 90.95 TAL 353.33 TAp 134.57 RCA 147.40 APO 270.42 V2 22.836

RC 164. 213 GL 10.58 GP 2.06 zAL 98.49 ZAP 165.56 ITS 170.50 zA[ 155.65 [TE 4.42 ZAC 92.06 ETC 255.86 CLP 165.71

PLAN[TOCENTRIC C(_AIC

C3 16.O94 VHL 4.010 DLA 16.48 RAL 167.89 RAO 6597.9 VI[L 11.725 PTH 2.07 VHP 7.492 DpA -1.31 RAp 191.18 £CC 1.2647

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT |NJ I._G INJ RT ASC INJ AZMTH INJ TIME I_) CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 58 8 2702.98 -27.66 74.78 31.22 96.31 16 43 11 2103.0 -26.50 66.30

90.00 8 25 41 4268.29 2.24 175.79 25.35 61.76 9 36 50 3668.3 -1.55 169.16

100.00 17 28 46 2410.72 -28.94 53.10 31.04 97.84 18 8 56 1810.7 -27.55 44.57

100.00 9 ST 45 4035.78 3.37 158.07 24.73 60.20 10 45 1 3435.8 -.62 151.55

110.00 18 57 52 2132.94 -32.25 31.33 30.36 102.00 19 33 5 1532.9 -30.26 22.66

110.00 10 23 27 3889.32 6.23 144.97 22.95 56.32 11 30 14 3286.3 1.76 138.73

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .3888 TRA-1.4140 TCS 2.5028 RAU .5382 SGT 2t)62.$ SGR 450.3 SG3 415.9 ST 843.6 SR 410.2 SS 377.0

RDE -.2R42 RRA -.1502 RC3 .0201FAU .10263 RflT .1615 RRF -.1904 RTF -.9037 CRT -.5454 CRS .0395 CST .8073

FOE -.0403 FRA 1,2620 FC3-5.5241 8SF 1015_ Sr_ 2999.5 R23 -,0415 R13 -.6039 LSA 924.5 MSA 408.8 SSA 41.8

BiD( .4816 BRA 1.4200 6C3 2.5029 FSP 1246 SG1 2963.4 962 444.3 THA 1.44 EL1 87T.9 EL2 330.3 ALF 162.61
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NQV 2S 1964 PLIGHT TIME 186.DO ARRIVAL DATE MAY 31 1966

HELIOCENTRIC CONIC DISTANCE 450.191 EARTH TO MARS

RL 147.83 LAL -.DO LOi. 83.77 VL $4.059 GAL "1.39 AZL 88.61 HCA 142.18 SMA 2D7.58 ECC .28975 INC 1.1948 VI SO.t81

RP 240.19 LAP .73 LOP 205.96 VP 2|.S81 GAP 14.27 AZP 90.94 TAL 353.79 TAp 135.97 RCA 147.43 APO 267.72 V2 22.866

RC 199.556 6L IO.ST GP 2.18 ZAL 9T.54 ZAP 184.90 ETS t70.52 ZAE 158.07 (TE 4.85 ZAC 92.21 ETC 255.86 CLP 165.06

PLAIN_TOCENTRIC CONIC

C3 15.568 VHL $.942 DLA 18.94 RAL 188.99 RAO 8587,6 VEL 11.701 PTH 2.06 VHP 7.320 OpA -1.34 RAP 191.48 ECC 1.2557

LNCN AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG IHJ RT ASC INJ 4Z14TH INJ TIME PO CST TIM INJ 2 LAT INJ Z LON&

90.00 15 50 58 2T08.76 -27.71 75.19 29.86 96.10 16 36 7 2108.7 -26.57 66.71

90.00 8 2S 30 4240.94 1.55 174.59 24.04 61.72 9 36 23 3646.8 -2.24 167.97

100.00 17 21 54 2415.48 -26.98 S5.45 29.68 97.67 18 2 10 1815.5 -27.02 44.91

100.00 9 87 22 4013.32 2.07 150.95 25.42 60.22 10 44 17 3415.3 -1.31 150.43

110.00 18 51 19 2135.73 -$2.29 31.54 29.D2 101.88 19 26 55 1535.7 -30.32 22.88

110.00 10 24 28 3887.84 5.53 143.99 21.64 56.21 11 28 54 3267.8 1.05 137.77

DIFFEREMTZAL CORRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .3971 TRA-t.ST84 TC$ 2.8325 BAU .5488 SA;T 2995.7 8GR 443.4 SG3 436.8 ST 826.4 SR 402.9 SS 374.0

ROE -.2T43 RRA -.1263 RC$ .D327 FAU .10652 RRT .1829 flRF -.2164 RTF -.9066 CRT -.5301 CRS .0982 CST .7826

FOE -.0169 FRA 1.2568 FC3-5.9356 BSP 10272 SG_ 3028.5 R23 -.0448 RI3 -.9067 LSA 902.5 MSA 410.9 SSA 42.5

BIDE .4682 BRA 1.$842 DC3 2.6327 FSP 1317 $01 2996.8 $02 465.8 THA 1.58 EL1 858.6 EL2 328.9 ALF 162.93

LAUNCH DATE NOV 28 1964 FLIGHT TIM( 188.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC _ZC D!STANCE 453.419 EARTH TO MARS

RL 147.63 LAL -.OO LOL 63.77 VL 33.962 GAL -1.27 AZL 88.83 HCA 143.12 SMA 206.32 ECC .28528 INC 1.1741 vl 30.181

RP 239.88 LAP .70 L(_ 206.90 VP 21.523 GAP 13.74 AZP

RC 168.857 GL 10.35 GAP 2.25 ZAL 96.60 ZAP 164.23 ET9

PLAN[TOCENTNIC C_NIC

CS 15.029 VHL 3.i71 DLA 17.19 NAL 186.06 MAD SSGT,G VEL

LNCH AZI4TH LNCH TIM( L-I TIM( INJ LAT

90.00 15 43 52 2714.37 -27,75

90.00 S 25 22 4220.20 ,89

100.00 17 15 8 2420.15 -29.02

100.00 9 39 49 3995.08 2.01

110.00 18 45 8 2138.40 -3Z.33

110.00 10 28 17 3850.11 4.86

DIFFERENTIAL CCNRECTION8

TOE .3478 TRA-1.3427 TC3 2.7695 BAU .5584

ROE -.2646 RRA -.1230 RC3 .0470 FAU .11068

POE .0092 FRA !.2564 FC3-6.3767 BSP 10368

BIDE .4372 BRA 1.3484 BC3 2.7699 FSP 1392

90.94 TAL 364.25 TAP 137.38 RCA 147.46 APO 265.18 V2 22.697

170.52 ZAE 156.53 ETE 5.31 ZAC 92.37 ETC 255.85 CLP 164.39

11.680 PTH 2.05 VRP 7.151 DPA -1.37 RAP 191.77 ECC 1.2476

INJ LONG [NJ fit ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

75.60 28.51 _5.90 16 29 6 2114.4 -26.64 67.11

173.44 28.74 61.70 9 35 49 3626.2 -2.91 166.81

53.79 28.34 97.49 17 55 26 1820.1 -27.68 45.24

155.87 22.12 60.17 10 43 25 3395.7 -1.98 149.35

31.74 27.69 101.77 19 2D 46 1538.3 -30.37 23.07

143.06 20.35 56.12 11 27 27 3250.1 .37 136.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3031.8 SCAt 436.8 SG3 459.0 ST 810.5 SR $95.6 SS 371.8

RRT .2056 RRF -.2386 RTF -.9096 CRT -.5165 CR8 .1555 CST .7551

SGB 3062.9 R23 -.0486 R13 -.9098 LSA 882.D MSA 414.7 SSA 46.1

SG1 3032.g 902 427.3 THA 1.73 EL1 840.7 ELI 326.6 ALF 163.25

LAUNCN DATE NOV 28 1964 FLIGHT TIME 190.0D ARRIVAL DATE JUN 4 1965

HELIOCENTRIC CONIC O1STANCE 456.684

RL |47.$3 LAL -.OD LOt. 03.77 VL 33.927 GAL -1.16 AZL 88.85 HCA

RP ZS9.S8 LAp .68 LOP 207.85 VP 21.470 GAp 13.21 AZP 90.93 TAL

RC 171.174 GL 10.30 GP 2.36 ZAL 95.65 ZAp 163.55 ETS 170.52 ZAE

PLANETOCENTRIC CONIC

CS 14.551 VHL 3.813 OLA 17.52 RAL 165.13 RAD 6567.6 VEL 11.659 PTH 2.05 VHp 6.987 DpA -1.38 RAp 192.05 ECC 1.2395

LNCH AZNTH LNCH TIM( L-! TIN[ INJ LAT INJ LONG |NJ RT A$C IHJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 $6 51 2719.80 -27.78 75.99 27.17 95.71 16 22 11 2119.8 -26.70 67.4R

90.00 8 24 58 4208.44 .25 172.34 21.46 61.68 9 35 5 3606.4 -3.54 165.71

100.00 17 8 23 2424.61 -29.08 54.11 27.00 97.32 17 48 48 1824.6 -27.74 45.56

100.00 g 38 7 3970.88 1.37 154.84 20.83 60.14 10 42 24 3376.9 -2.61 146.32

110.00 18 39 1 2141.05 -32.36 31.94 26.36 101.66 19 14 42 1541.1 -30.42 23.26

110.00 10 21 58 3833.1g 4.21 142.17 19.06 56.05 11 25 52 3233.2 -.27 165.96

OIFFENENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .3241 TRA-1.3088 TC3 2.8934 BAU .§630 SGT 3D59.1 SGR 430.6 603 481.8 ST 789.7 SR 388.3 SS 370.A

ROE -.2558 RRA -.1196 RC3 .0832 FAU .11492 RRT .2536 RRF -.2673 RTF -.9117 CRT -.4955 CRS .2207 CST .7263

FOE .0628 FRA 1.2510 FC3-6.8376 BSP 10552 SC_ 3089.3 R23 -.0516 R13 -.9119 LSA 656.4 MSA 419.9 SSA 43.9

DOE .4128 BRA 1.3141 8C3 2.8941 FSP 1471 SGI 3060.8 SG2 418.4 THA 1.92 EL1 817.5 EL2 325.8 ALF 163.64

LAUNCH DATE NOV 26 1964 FLIGHT TIM( 192.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC CONIC DISTANCE 459.983

EARTH TO MARS

144.07 SMA 205.13 ECC .28102 INC 1.1525 vl 30.181

354.71 TAp 138.78 RCA 147.49 APO 262.7R V2 22.928

157.01 ETE 5.82 ZAC 92.53 (TC 255.84 CLP 163.71

EARTH TO MARS

RL 147.63 LAL -.00 LOL 63.77 VL 33.875 GAL -1.05 AZL 88.87 HCA 145.01 SMA 204.01 ECC .27696 INC 1.1297 vl 30.181

RP 239.26 LAp .65 LOP 208.79 VII 21.421 GAP 12.69 AZP 90.93 TAL 355.17 TAp 140.18 RCA 147.51 APO 260.52 V2 22.959

RC 176.485 GL 10.24 GP 2.47 ZAL 94.71 ZAP 162.84 ET3 170.49 ZAE 157.53 ETE 6.38 ZAC 92.69 ETC 255.84 CLP 163.02

PLANE:TOCENTRIC CONIC

C3 14.109 VHL 3.756 DLA 17.83 RAL 164,19 RAD 6567.6 VEL 11.640 PTH 2.04 VHP 6.827 DPA -1.38 RAP 192.32 ECC 1.2322

LNCH AZMTH LNCH TIME L-[ TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

90.00 15 29 57 2724.93 -27,82 76.36 25.83 95.52 16 15 22 2124.9 -26.76 67.86

90.00 8 24 23 4187.65 -.36 t71.29 20.18 61.69 9 34 1D 3587.6 -4.14 164.65

100.00 17 1 47 2428.62 -29.10 54.42 25.67 9T.17 17 42 16 1828.8 -27.80 45.86

100.00 9 35 14 3959.D0 .77 153.86 19.56 60.12 10 41 13 3359.0 -5.22 147.33

110.00 18 32 59 2143.44 -32.4D 32.12 25.D4 101.56 19 6 43 1543.4 -30.47 23.43

110.00 10 20 31 3817.14 3.60 141.33 17.79 55.96 11 24 8 3217.1 -.89 135.12

OIFFERENT|AL CCRRECTION8 MID-COURSI[ EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TD[ .3066 TRA-1.2748 TC3 3.0223 BAU .3703 _T 3089.1 SGR 424,9 803 506.0 ST 771.2 SR 381.D SS 370.1

RDE -.247D RRA -.1104 RC3 .D815 FAU .11942 RRT .2831 RRF -.L_96 RTP -.9139 CRT -.4709 CR8 .2832 CST .6g56

FOE .0590 FRA 1.2434 FC3-7.3282 BSP 10681 8G8 3118.2 R23 -.0557 R13 -.9142 LSA 835.3 NSA 424.8 SSA 44.6

BDE .3814 DRA 1.2801 BC3 3.0234 PSP 1553 861 3091.1 962 409.8 THA 2,11 ELI 796.7 EL2 324.1 ALF I04.03
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 26 1964 FLIGHT TIME 194.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC C(:_IIC

RL 147.63 LAL -.OO

RP 238.95 LAP .62

RC 175.790 GL 10.16

PLANETOCENTRIC CONIC

C3 13.696 VHL 3.701

LNCH AZMTH LNCH TIME

90.00 15 23 13

90.00 S 23 34

100.00 16 55 19

100.00 9 34 9

110.00 18 27 4

110.00 10 18 53

DIFFERENTIAL CCRRECTIONS

TOE .2849 TRA-1.2406 TC3 3.1503 8AU .5771

ROE -.2386 RRA -.1133 RE3 .1019 FAU .12414

FD( .0648 FRA 1.2373 FC3-7.8467 BSP 10777

BOE .3716 9RA 1.2457 BC3 3.1519 FSP 1638

DISTANCE 463.316 EARTH TO MARS

LOL 63.77 VL 33.824 GAL -.94 AZL 88.89 HCA 145.96 SMA 202.96 ECC .27308 INC 1.1059 vl 30.181

LOP 209.74 VP 21.376 GAP 12.18 AZP 90.92 TAL 353.63 TAp 141.59 RCA 147.53 Apo 258.36 v2 22.991

GP z.sg ZAL 93.77 ZAP 162.12 ETS 170.46 ZA( 158.08 ETE 6.99 ZAC 92.86 ETC 255.83 CLP 162.30

OLA 18.12 RAL 163.25 RAO 6567.5 VEL 11.622 PTH 2.04 VHP 6.670 DpA -1.37 RAp 192.59 ECC 1.2254

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2729.66 -27.8§ 76.71 24.50 95.35 16 8 42 2129.7 -26.81 68.19

4169.90 -.93 170.30 16.92 61.70 9 33 4 3569.9 -4.71 163.66

2432.63 -29.13 34.70 24.34 97.02 17 35 51 1832.7 -27.85 46.13

3942.15 .19 152.93 18.29 60.11 10 39 51 3342.1 -3.78 146.41

2143.56 -32143 32.27 23.72 101.47 19 2 50 IS45.6 -30.51 23.58

3802.01 3.03 140.54 18.32 55.93 11 22 15 3202.0 -1.46 134.33

MIO-COUR$1[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 3117.0 SGR 419.8 863 531.3 ST 753.0 SR 373.6 SS 370.5

RRT .2949 RRF -.3326 RTF -.9161 CRT -.4593 ERS .3431CST .6629

SGB 3145.1 R23 -.0603 R13 -.9164 LSA 810.7 MSA 429.5 SSA 45.3

861 3119.5 862 400.8 THA 2.31 EL1 776.3 EL2 321.8 ALF 164.42

LAUNCH DATE NOV 26 1964 FLIGHT TIME 196.00 ARRIVAL DATE JUN 10 1963

HELIOCENTRIC C.CNIC

RL 147.63 LAL -.00 LOL 63.77 VL

RP 238.63 LAp .§9 LOP 210.69 VP

RC 178.086 GL 10.06 GtP 2.72 ZAL

PLAN_TOCENTR 1C CONIC

C3 13.312 VHL 3.649

LNCH AZMTH LMCH 71141[

90.00 13 16 39

90.00 8 22 32

100.00 16 49 1

100.00 9 32 51

110.00 18 21 16

110.00 10 17 4

DIFFERENTIAL CDRRECTION3

TOE .2690 TRA-I.Z044 TC3 3.2845 BAU .3830

flOE -.2303 RflA -.1104 tiC3 .1249 FAU .12918

FOE .1096 FRA 1.2260 FC3-8.4013 BSP 10837

ODE .3543 BRA 1.2095 BC3 3.2869 FSP 1726

DISTANCE 466.680 EARTH TO MARS

33.777 GAL -.83 AZ1. 88.92 HCA 146.91 5HA 201.95 ECC .26938 INC 1.0808 vl 30.181

21.333 GAP 11.87 AZP 90.91 TAL 336.08 TAp 142.99 RCA 147.33 Apo 256.36 v2 23.024

92.83 ZAP 16t.38 ET8 170.42 ZAE 158.65 ETE 7.66 ZAC 93.03 ETC 253.83 CLP 161.58

OLA 18._HI RAL 182.30 RAO 6367.3 VEL 11.606 PTH 2.03 VHp 6.517 DpA -1.35 RAp 192.85 ECC 1.2191

L-I TIME XNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2733.88 -27.87 77.01 23.18 93.20 16 2 13 2133.9 -26.66 68.49

4133.30 -1.47 169.38 17.66 61.72 9 31 45 3553.3 -3.24 162.72

2439.03 -29.16 54.93 23.03 98.90 17 29 37 1836.0 -27.90 46.37

3926.36 -.34 132.07 17.04 60.11 10 38 18 3326.4 -4.32 143.54

2147.32 -32.43 32.41 22.41 101.39 18 57 5 1547.3 -30.54 23.71

3767.86 2.49 139.80 13.27 33.90 11 20 12 3187.9 -2.01 133.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3143.7 8GR 413.6 SG3 358.1 ST 735.6 SR 366.2 SS 370.9

RRT .3289 RRF -.3693 RTF -.9185 CRT -.4433 CR$ .3987 CST .6283

SGB 3173.0 R23 -.0663 RI3 -.9189 LSA 789.2 MSA 433.5 SSA 46.0

9G1 3148.7 962 392.2 THA 2.52 ELI 737.5 EL2 318.4 ALF 164.74

LAUNCH DATE NOV 26 1964 FLIGHT TIME 198.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.OO LOt. 63.77 VL

Re 236.31 LAp .56 LOP 211.64 VP 21.297 GAP 11.17 AZP 90.8g TAL 336.52 TAp 144.39 RCA 147.37

RC 180.373 GL 9.93 GP 2.86 ZAL 91.90 ZkP 160.63 ET3 170.36 ZAE 139.26 ETE 8.42 ZAC 93.21

PLANETOC(NTRIE CONIC

C3 12.934 VHL 3.699 OLA 18.63 RAL 161.34 RAD 6367.3 VEL 11.391PTH 2.03 VHp 6.368 DPA -1.31

LNCH AZNTH LNCH TIME L-! TIME [NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

90.00 16 10 19 2737.48 -27.90 77.27 21.87 9§.07 15 §5 56 2137.5

90.00 8 21 14 4137.92 -1.96 168.32 16.42 61.75 9 30 12 3537.9

100.00 16 42 65 2438.84 -29.18 55.15 21.72 96.79 17 23 34 1838.8

100.00 9 31 19 3911.79 -.64 131.27 13.79 60.12 10 36 31 3311.8

110.00 16 13 41 2148.64 -32.47 32.30 21.11 101.33 18 51 29 1548.6

110.00 10 13 3 3774.73 1.99 139.11 14.02 35.87 11 17 58 3174.8

DISTANCE 470.074 EARTH 70 MARS

33.731 GAL -.73 AZL 68.95 HCA 147.86 SNA 201.01 ECC .26§86 INC 1.0543 vl 30.181

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACy

TOE .2342 TRA-1.1662 TC3 3.4241 BAU .3936 SGT 3174.4 6GR 412.8 3G3 386.3

ROE -.2228 RflA -.1076 RE3 .1304 FAU .13446 RflT .3647 RRF -.4093 RTF -.9214

FOE .1366 FRA 1.2129 FC3-8.9861 BSP 10902 _ 3201.1 R23 -.0734 R13 -.9219

BOE .3380 6RA 1.1711 9C3 3.4274 FSP 1823 SG1 3178.0 SG2 383.7 THA 2.75

APO 254.45 V2 23.056

ETC 255.82 CLP 160.83

RAP 193.09 ECC 1.2132

INJ 2 LAT INJ 2 LONG

-26.90 68.75

-3.73 161.66

-27.93 46.57

-4.81 144.73

-30.56 23.80

-2.31 132.91

ORBIT DETERMINATION ACCURACY

ST 717.4 SR 3§8.8 SS 372.6

CRT -.4328 CRS .4364 CST .5880

LSA 766.6 NSA 438.7 SSA 46.4

EL1 737.9 EL2 314.3 ALF 163.00

LAUNCH DATE NOV 26 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUN 14 1963

HELIOCENTRIC CONlC

RL 147.63 LAL -.00 LOt. 63.77 VL

RP 237.98 LAP .33 LOP 212.60 VP 21.264 GAP 10.68 AZP 90.88 TAL

RC 182.631 &L 9.78 GP 3.00 ZAL 90.98 ZAP 139.86 ET8 170.29 zAE

PLANETOCENTRIC CC_IIC

C3 12.621 VHL 3.653 OLA 18.84 RAL 160.38 RAD 6567.5 VEL 11.576 PTH

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ I._IG |NJ RT ASC

90.00 13 4 15 2740.29 -27.91 77.48 20.36

90.00 8 19 40 4123.92 -2.42 167.74 13.18

100.00 16 37 5 2440.94 -29.20 35.31 20.41

100.00 9 29 31 3898.49 -1.29 150.34 14.33

110.00 18 10 16 2149.41 -32.48 32.36 19.81

110.OO 10 12 49 3762.79 1.33 138.49 12.7_

DIFFERENTIAL GCNRECTION8

TOE .2320 TRA-I.13S8 TC3 3.3284 8AU .5938

ROE -.2133 RflA -.1049 RE3 .1790 FAU .13982

FOE .1650 FRA 1.1983 FC3-9.5914 BSAP 11089

BDE .3163 BRA 1.1406 0C3 3.3309 FSP 1923

DISTANCE 473.494 EARTH TO MARS

33.687 GAL -.63 AZL 88.97 HCA 148.82 SMA 209.11 ECC .26250 INC 1.0262 vl 30.181

'356.96 TAP 145.78 RCA 147.58

159.89 ETE 9.26 ZAC 93.40

APO 232.64 V2 23.089

ETC 233.82 CLP 160.07

RAP 193.33 ECC 1.2077

INJ 2 LAT 1NJ 2 LONG

-26.93 68.93

-6.17 161.07

-27.96 46.72

-3.23 144.00

-30.38 23.86

-2.96 132.28

ORBIT DETERMINATION ACCURACY

ST 694.8 SR 331.4 SS 375.5

CRT -.4034 CRS .5133 CST .3594

L3A 740.5 NSA 443.4 SSA 47.4

ELI 712.8 EL2 313.5 ALF 163.63

2.02 VHP 6.222 DpA -1.26

INJ AZMTH INJ TIME PO CST TIM

94.97 13 49 33 2140.3

61.78 9 28 23 3323.9

96.71 17 17 46 1840.9

60.13 10 34 29 3298.3

101.30 18 48 3 1349.4

53.85 11 13 32 3162.8

MIO-COUR$1[ EXECUTIOI ACCURACY

SGT 3188.1 86R 410.8 SG3 613.1

RRT .4083 RRF -.4528 RTF -.9221

648 3214.4 RZ3 -.0778 R13 -.9226

861 3192.6 862 374.3 THA 3.05
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 28 1964

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 257.68 LAp .50

RC 184.919 GL 9.60

PLANETOCENTRIC CONIC

C3 12.310 VHL 3.509

LNCH AZMTM LNCH TIME

90.00 14 58 29

90.00 8 17 46

100.00 16 31 30

100.00 9 27 26

110.00 18 5 3

110.00 10 10 ZZ

LOL

LOP 213.56 yp 21.234 GAP 10.19 AZP 90.66 TAL 357.39 TAp 147.17 RCA 147.59 ApO 250.93 V2 23.123

GP 3.16 ZAL 90.08 ZAP 159.06 ETS 170.21 ZAE 160.55 ETE 10.20 ZAC 93.59 ETC 255.81 CLP 159.29

OLA 19.02 RAL 159.42 RAD 6567.5 VEL 11.563 PTH 2.02 VHp 6.080 DpA -1.18 RAp 193.56 ECC 1.2026

L-I TIME IN3 LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2742.23 -27.92 77.62 19.27 94.90 15 44 11 2142.2 -26.95 69.09

4111.]5 -2.62 167.03 13.95 61.81 9 26 17 3511.3 -6.57 160.36

2442.26 -29.21 55.41 19.12 96.66 17 12 12 1842.3 -27.98 46.82

3886.54 -1.69 149.88 13.32 60.15 10 32 12 ]286.5 -5.65 143.33

2149.57 -32.48 32.57 18.52 101.30 18 40 53 1549.6 -30.58 23.87

37";2.01 1.12 137.93 11.57 55.83 11 12 54 3152.0 -3.37 131,72

FLIGHT TIME 202.00 ARRIVAL DATE JUN 16 1965

CISTANCE 476.941 EARTH TO MARS

63.77 YL 33.645 GAL -.54 AZL 89.00 HCA 149.78 SMA 199.26 ECC .25931 INC .8964 vl 50.181

DIFFERENTIAL CCRRECTION9

TOE .2162 TRA-1.1027 TC3 3.6378 BAU .5997

ROE -.2081 RRA -.1024 RC3 .2107 FAU .14545

FOE .1909 FRA 1.1823 FC-10.2299 B_P 11172

808 .3001 BRA 1.1074 BC3 3.6439 FSP 2030

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 3204.4 8GR 410.7 863 645.4 ST 676.1 8R ]44.0 SS 578.4

RRT .45t5 RRF -.4982 RTF -.9234 CRT -.3842 CRS .5627 CST .5266

SG8 3230.6 R23 -.0849 R13 -.9240 LSA 718.4 MSA 447.§ 8SA 48.1

$61 3209.9 SG2 ]65.8 THA ].36 EL1 692.2 EL2 ]10.2 ALF 166.09

LAUNCH DATE NOV 26 1964 FLIGHT TIME 204.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 237.31 LAP .47

RC 187.176 Tell 9.40

PLAN_TOCENTRIC CONIC

C3 12.020 YHL 3.467

LNCH AZIMTH LNCH TIN_

90.00 14 53 3

90.00 8 15 31

100.00 16 ZS 14

100.00 9 23 2

110.00 18 0 ]

110,00 10 7 39

DISTANCE 480.414 EARTH TO MARS

LOL 63.77 VL 33.605 GAL -.44 AZL 89.03 HCA 150.74 SNA 198.46 ECC .25626 INC .9649 VI 30.181

LOP 214.52 VP 21.207 GAp 9.71 AZlP 90.84 TAL 357.82 TAp 148.56 RCA 147.60 APO 249.52 V2 23.157

GP 3.33 ZAL 89.18 ZAP 159.23 ETS 170.11 ZAE 161.24 ETE 11.27 ZAC 9].80 ETC 2_5.81 CLp 158.49

DLA 19.17 RAL 158.46 RAD 6567.5 VEL 11.550 PTH 2.02 VHp 5.940 DpA -1.09 RAp 193.77

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2743.14 -27.93 77.69 17.98 94.87 15 38 46 214].1 -26.96

4100.35 -3.17 166.42 12.73 61.8] 9 23 52 ]500.3 -6.91

2442.66 -29.21 55.43 17.83 96.64 17 6 56 1842.7 -27.98

3876.06 -Z.Os 149.31 12.10 60.17 10 29 38 3276.1 -6.00

2149.00 -32.47 32.53 17.23 101.32 18 3] 54 1549.0 -30.57

3742.49 .75 137.43 10.35 55.92 11 10 2 3142.5 -3.74

DIFFERENTIAL C._RRECTIONS

TOE .2033 TRA-I.OS74 TC3 3.7526 BAu .6043

ROE -.2011 RRA -.0998 RC3 .2461 FAU .15146

FOE .2148 FRA 1.160Z FC-10.9088 8SP 11251

8DE .2860 BRA 1.0721 BC3 3.7606 FSP 2140

MID-COURSE EXECUTION ACCURACY

SET 3220.4 SG4R 412.4 SG3 677.4

RRT .4958 REBr -.5453 RTF -.9250

SG8 3246.7 RZ3 -.0933 R13 -.9257

$61 3227.0 SG2 357.5 THA 3.68

ECC 1.1978

INJ 2 LONG

69.15

159.74

46.85

142.75

2].83

131.22

ORBIT DETERMINATION ACCURACY

ST 658.0 SR ]]6.5 SS ]80.1

CRT -.3700 CR9 .6062 CST .4918

LSA 696.8 MSA 450.3 SSA 48.8

ELI 672.8 EL2 ]05.7 ALF 166.43

LAUNCH DATE NOV 26 1964

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 256.88 LAp .44

RE 189.421GL 9.18

PLANETOCENTRIC CONIC

C3 11.749 VHL 3.428

LNCH AZMTH LNCH TIME

90.00 14 48 O

90.00 8 12 54

100.00 16 21 18

100.00 9 22 17

110.00 17 55 24

110.00 10 4 40

FLIGHT TIME 206.00 ARRIVAL DATE JUN 20 1965

OISTANCE 483.911 EARTH TO MARS

LOt. 6].77 VL 33.566 GAL -.36 AZL 89.07 HCA 151.70 SMA 197.70 ECC .25336 INC .9310 vl 50.181

LOP 215.48 VP 21.184 GAP 9.23 AZP 90.82 TAL 358.24 TAp 149.94 RCA 147.61Apo 247.79 v2 25.191

GP 3.52 ZAL 86.29 ZAP 157.41ET$ 170.00 ZAE 161.94 ETE 12.48 ZAC 94.01ETC 255.80 CLP 157.67

OLA 19.28 RAL 157.50 RAD 6567.4 VEL 11.538 PTH 2.01VHp 5.805 DpA -.96 RAp 193.98 ECC 1.1934

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

2742.90 -27.93 77.67 16.69 94.88 15 3] 43 2142.9 -28.98 69.14

4091.03 -3.47 165.90 11.51 61.88 9 21 5 3491.0 -7.21 159.21

2442.02 -29.21 5§.39 16.54 96.67 17 2 0 1842.0 -27.98 46.80

$867.14 -2.38 148.82 10.89 60.19 10 26 44 5267.1 -6.]0 142.26

2147.62 -32.45 32.43 15.94 101.38 18 31 11 1547.6 -30.55 23.73

3734.30 .44 137.00 9.14 55.82 11 6 55 3114.3 -4.05 130.79

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1896 TRA-1.0353 TC3 3.8678 EAU .6092 SET 3239.2 9ER 416.9 SG3 711.4 ST 63g.8 SR 329.2 SS ]84.5

ROE -.1945 RRA -.0978 RC3 .2856 FAU .15781 RRT .5428 RRF -.5945 RTF -.9266 CRT -.3516 CRS .6496 CST .4582

FOE .2412 FRA 1.1410 FC-11.6280 8SP 11298 _,B 3265.9 R23 -.1021 R13 -.9274 LSA 675.6 MSA 454.5 SSA 49.4

BOE .2718 BRA 1.0599 BC3 ].8783 FSP 2256 SEt 3247.2 SGZ 349.3 THA 4.04 ELI 65].1 EL2 ]01.9 ALF 166.90

LAUNCH DATE NOV 26 1964 FLIGHT TIME 208.00 ARRIVAL OATS JUN 22 1965

HELIOCENTRIC CONIC OISTANCE 487.450 EARTH TO MARS

RL 147.6] LAL -.00 LOL 63.77 VL 33.530 GAL -.27 AZL 89.10 HCA 152.67 SMA 196.98 ECC .25060 INC .8954 V1 30.181

RP 236.64 LAp .41 LOP 216.45 VP 21.164 GAP 8.76 AZP 90.80 TAL 358.65 TAp 151.32 RCA 147.62 APO 246.]4 V2 2].226

RC 191.6]] GL 8.89 GP 3.72 ZAL 87.42 ZAp 156.35 ETS 169.88 zAE 162.67 ETE 15.86 ZAC 94.2] ETC 255.80 CLP 156.8]

PLANI[TOCEMTRIC CONIC

C3 11.497 VHL 3.3910LA 19.35 RAL 156.54 RAD 6567.4 VEL 11.528 PTH 2.01VHP 5.673 OpA -.85 RAp 194.18 ECC 1.1892

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 43 23 2741.31 -27.92 77.55 15.41 94.94 15 29 4 2141.] -26.94 69.02

90.00 8 9 52 4083.55 -3.71 165.48 10.30 61.91 9 17 56 548].5 -7.44 158.78

100.00 16 16 46 2440.18 -29.19 55.25 15.26 96.74 16 57 26 1840.2 -27.95 46.67

100.00 9 19 10 3859.92 -2.59 148.42 9.68 60.21 10 23 30 3259.9 -6.54 141.86

110.00 17 51 1 2145.30 -32.42 52.25 14.66 101.48 18 26 46 1545.3 -30.50 23.56

110.00 10 1 24 3727.56 .18 136.65 7.94 55.82 11 ] 32 5127.6 -4.]0 150.44

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1703 TRA-t.OOZS TC3 3.9565 BAU .6102 SET 3241.5 SGR 424.1 SG3 745.7 ST 616.1 SR 322.0 88 389.8

ROE -.1881 RRA -.0952 RC3 .3290 FAU .16417 RRT .5918 RRF -.6438 RTF -.9275 CRT -.3194 CRS .6957 CST .4304

FOE .2716 FRA 1.1150 FC-12.3827 BSP 11434 8GB 3268.1 R23 -.1103 R13 -.9285 LSA 649.8 MSA 458.8 SSA 50.2

BOE .2539 BRA 1.007] BC3 3.9702 FSP 2387 SG1 5251.3 SG2 540.9 THA 4.48 EL1 627.3 EL2 299.7 ALF 167.66

1439



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE ROV 26 1904 FLI6HT TIM( 210.00 ARRIVAL DATE JUN 24 1965

HELIOCERTRIC CCNIC DISTANCE 480.971 EARTH TO MARS

RL t4T.IS LAL -.OD L04. 63.77 VL 33.495 GAL -.19 AZL 89.14 HCA 158.14 SNA 196.30 ECC .24797 INC .8559 vl 30.151

RP 256.26 LAP .$8 LOP 217.42 VP E1.148 GAP 8.$0 AZP 90.77 TAL 358.06 TAp 152.70 RCA 147.62 APO 244.97 V2 23.251

RC 193.877 6L 6.59 GP 3.94 ZAL 88.57 ZAP 155.86 [78 169.74 ZAE 163.42 ETE 15.46 ZAC 94.47 ETC 255.79 CLP 155.96

PLAN[TOCENTRIC CONIC

C3 11.261 VHL 3.355 DLA 19.$8 RAL 155.58 RAO 8567.4 VEL 11.517 PTH 2.01 VHp 5.543 OPA -.70 RAP 194.36 ECC 1.1853

LMCH AZMTH LNCH TIM( L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZRTH |MJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 14 $9 13 2738.26 -27.90 77.53 14.14 95.05 15 24 52 2158.3 -26.91 68.80

90.00 8 6 25 4078.01 -3.99 165.I7 9.09 61.93 9 I4 21 3478.0 -T.62 138.47

100.00 16 12 39 2437.02 -29.17 55.02 13.99 96.66 16 53 16 1857.0 -27.91 46.44

100.00 9 15 39 3654.49 -2.78 148.12 6.47 60.22 10 19 53 3254.5 -6.72 141.55

110.00 17 46 58 2141.83 -32.38 32.00 13.38 101.82 18 22 39 1541.9 -30.44 23.32

110.00 9 37 49 3722.34 -.02 138.58 8.75 55.82 10 59 52 3122.3 -4.50 150.17

DIFFERENTIAL C_RRECTIONS MIO-C_RSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1600 TRA -.9781TC3 4.0598 8AU .8139 SGT 3258.0 SGR 434.8 $¢;3 783.1 ST 600.4 SR 314.6 SS $92.5

ROE -.1016 RRA -.0951RC3 ,5779 FAU .17117 RRT .$579 RRF -.8922 RTF -.9288 CRT -.3043 CRS .7256 CST .4035

FOE .2924 FRA 1.0924 FC-13.I592 BSP 11554 $Ga 5284.9 R25 -.1215 R15 -.9299 LSA 631.9 RSA 460.0 SSA 50.9

BOE .2422 BRA .9775 9C3 4.0775 FSP 2521 $61 5287.9 SG2 535.6 THA 4.92 ELI 610.4 EL2 294.7 ALF 168.14

LAUNCH DATE NOV 26 18S4

HELIOCENTRIC C_IIC

RL 147.43 LAL -.OOLOL 85.77 VL 55.482 GAL

RP 235.94 LAP .35 LOP 218.39 1fie 2|.154 GAP

RC 1R6.086 GL 8.94 _P

PLANETOCENTRIC CONIC

C3 11.041 VHL 5.395 OLA

LNCH AZMTH LNCH TIME L-I TlidN[ INJ LAT

90.00 14 55 35 ZT$5.58 -27.87

90.00 6 2 24 4074.59 -4.00

100.00 16 8 59 2452.57 -29.t5

100.00 9 11 41 3490.99 -2.89

110.00 1T 43 16 ttS?.S9 -52.51

110.00 9 55 54 3719.74 -.19

DIFFERENTIAL C(_RECTIONS

TOE .1371 TRA -.9585 TC3 4.1400 BAu .G144

ROE -.1761 lIRA -.0909 RC3 .4518 FAU .17816

FOE .3295 FRA 1.O593 FC-15.9695 91P 11291

60E .2232 BRA .9437 8C3 4.1624 FSP 2820

FLIGHT TINE 212.00 ARRIVAL DATE JUN 26 1965

DISTANCE 494.535 EARTH TO MARS

-.11 AZt. 09.18 HCA 154.61 SNA 195.65 ECC .24547 INC .8157 vl 30.181

7.84 AZ1P 90.74 TAL 559.45 TAp 154.06 RCA 147.62 APO 243.68 V2 23.297

4.17 ZAL 85.73 ZAP 154.75 ET3 169.59 ZAE 164.18 ETE 17.31 ZAC 94.72 ETC 255.79 CLP 135.08

19.57 RAt. 154.65 RAO 856T.4 VEL 11.506 pTH 2.00 VHp 5.418 DpA -.32 RAP 194.54 ECC 1.1817

ZNJ lONG ZNJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

78.N 12.88 95.2| 15 21 8 2153.6 -26.66 68.47

164.98 7.89 61.94 9 10 19 3474.6 -7.72 158.27

54.66 12.71 97.03 16 49 32 1632.4 -27.65 46.11

147.95 7.28 60.24 10 15 52 3251.0 -6.84 141.56

31.89 12.09 101.81 18 18 54 1537.4 -30.35 23.00

136.19 5.59 55.82 10 55 52 3118.7 -4.64 129.98

MIO-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5251.6 $GR 449.6 $63 890.8 ST 572.7 SR 307.9 SS 402.0

RRT .8888 RRF -.7592 RTF -.930I CRT -.2575 CRS .7710 CST .3820

SGB 5282.5 R23 -.1303 fl13 -.9514 LSA 604.9 MSA 464.6 SSA 51.5

$G1 5266.5 S_2 325.7 THA 5.47 ELI 580.1 EL2 293.7 ALF 169.36

LAUNCH DATE NOV 26 IRS4 FLIGHT TIME 214.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC CONIC DISTANCE 498.115 EARTH TO MARS

RL 147.63 LAL -.00 LOL 63.77 VL 33.430 GAL -.03 AZL 89.23 HCA 155.59 3MA" 195.04 ECC .24509 INC .7715 vl 30.181

RF 235.59 LAP .32 LOP 219.36 VP 91.123 GAP 7.40 AZP 90.70 TAL 359.85 TAp 155.42 RCA 147.62 kPO 2A2.45 V2 23.333

RC 188.280 St. T.SS GP 4.45 ZAL 84.99 ZAP 153.81 ETS 169.49 ZAE 164.94 ETE 19.46 ZAC 94.98 ETC 255.78 CLP 154.17

PLANETOCENTItIC CONIC

C$ 10.835 VHL 3.289 OLA 19.30 RAL 153.$8 RAD $567.4 VEL 11.499 PTH 2.00 VHP 5.295 DpA -.31 RAp 194.70 ECC 1.1783

LNCH A_14TH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

60.00 14 39 31 9T27.03 -27.83 76.52 11.59 95.45 15 17 58 2127.0 -26.78 66.01

60.00 T 57 54 4073,39 -4.04 164.91 6.68 61.95 9 5 47 3473,4 -7.76 156.21

100.00 16 5 50 2428.08 -29.07 54.22 11.43 97.27 16 46 16 1626.1 -27.76 45.66

100.00 9 T 15 3849.58 -2.94 147.85 6.08 60.24 10 11 25 3249.6 -6.88 141.28

110.00 17 39 59 2131.54 -32.23 31.23 10.81 102.06 18 15 30 1531.5 -30.24 22.58

110.00 9 49 36 3716.89 -.23 136.I0 4.38 55.82 10 51 33 3116.9 -4.71 129.88

DIFFERENTIAL COtflECTION6 MID-COURSE EXECUTIOR ACCURACy ORBIT DETERMINATION ACCURACY

TOE .1473 TRA -.9339 TC3 4.2059 BAU .8134 $GT 3271.0 _ 467.7 SG3 859.6 ST 582.8 6R 299.3 SS 395.8

ROE -.1693 RRA -.0897 RC3 .4906 FAU .18517 RflT .7214 RRF -.7813 RTF -.9274 CRT -.2819 CRS .7683 CST .3598

FOE .3254 lIRA 1.0574 FC-14.7946 9SP 12197 SG8 3304.3 R25 -.1526 R13 -.9290 LSA 610.2 MSA 459.1 SSA 52.2

BOE .8245 8RA .9362 BC3 4.2344 FSP 2879 SG1 3288.5 SG2 392.1 THA 5.95 EL1 590.7 EL2 283.3 ALF 169.26

LAUNCH DATE NOV 26 1964 FLIGHT TIN( 216. O0 ARRIVAL DATE JUN 30 1965

HELIOCENTRIC C_NIC DISTANCE 501.718

RL 147.63 LAL *.00 LOL 63.77 VL 53.399 GAL .04 AZL 89.28 HCA 155.57

RP 235.24 LAP .29 LOP 220.34 VP 21.115 GAP 8.95 AZP 90.66 TAt. .21

RC 200.460 GL 7.43 GP 4.72 ZAL 84.12 ZAP 152.85 ETS 169.23 zA( 165.71

PLANETOCENTRIC C.(3NIC

C3 10.643 VHL 3.262 OLA 19.18 RAL 152.73 RAO 6567.4 VEL 11.490 PTH 2.00

LNCH AZNTH LNCH TIN( L-I TINt[ INJ LAT INJ LONG INJ RT AS(; INJ AZNTH

90.00 14 30 2 2718.50 -27.77 75.90 10.32 95.75

90.00 7 59 48 4074.63 -4.00 164.98 5.48 61.94

100.00 16 3 14 2417.97 -29.00 53.65 10.16 97.57

100.00 9 9 18 3850.38 -2.92 147.90 4.88 60.24

110.00 17 37 7 2124.23 -32.13 50.68 9.52 102.36

110.00 9 44 54 3716.90 -.23 156.10 5.20 55.82

DIFFERENTIAL CCmRECTION3

TOE .1981 TRA -.8246 TC3 4.3564 BAU .8250

ROE -.1601RRA -.0836 RC3 .5625 FAU .19453

FOE .2427 FRA .9055 FC-15.8932 8_P 10684

ODE .2547 BRA .8288 BC3 4.3926 FSP 2823

EARTH TO MARS

SMA 194.46 ECC .24084 INC .7229 vl 30.181

TAp 156.78 RCA 147.62 APO 241.29 V2 23.369

ETE 21.99 ZAC 95.27 ETC 255.77 CLP 153.23

VHP 5.176 DpA -.OT RAP 194.86 ECC 1.1752

INJ TIME PO CST TIR INJ 2 LAT INJ 2 LONG

15 IS 21 2118.5 -26.69 67.40

9 0 43 3474.6 -7.72 158.28

16 43 32 1818.0 -27.65 45.09

10 6 28 3250.4 -6.86 141.32

18 12 32 1524.2 -30.09 22.06

10 46 50 3116.9 -4.71 129.88

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT 5248.3 SGR 487.? SG3 904.6 ST $63.0 SR 285.3 SS 326.5

RRT .7489 RRF -.8188 RTF -.9345 CRT -.4536 CRS .7052 CST .2596

Sr_ 3284.7 R25 -.1679 R13 -.g364 LSA 603.5 RSA 400.6 SSA 56.6

$G1 5288.9 SGZ 522.2 THA 6.46 EL1 600.2 EL2 246.9 ALF 164.86

1440



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 26 1964 FLIGHT TIN( 218.00 ARRIVAL DATE JUL 2 1965

HELIOCENTRIC CONIC

RL 147.S3 LAL -.00

RP 234.99 LAp .28

RC 202.823 GL 6.94

PLANETOC(NTMIC CONIC

C3 10.433 VHL 3.235

LNCH AZMTH LNCM TIME

90.00 14 28 13

90.00 7 47 5

100.00 18 1 13

100.00 8 56 48

110.00 17 34 44

110.00 9 39 45

DISTANCE 505.336 EARTH TO MARS

LOL 63.77 VL 33.370 GAL .11 AZL 89.33 HCA 157.55 SNA 193.91 ECC .23869 INC .6709 vl 30.131

LOP 221.32 VP 21.110 GAP 6.SZ AZP 90.62 TAL .57 TAP 158.12 RCA 147.62 APO 240.19 V2 29.405

GP 5.03 ZAL 83.34 Zkp 151.85 [TS 169.02 Z/U[ 166.47 ETE 24.97 ZAC 95.53 ETC 255.77 CLP 152.27

OLA 19.00 RAL 191.78 RAD 6567.4 VEL 11.483 PTH 2.00 VHP 5.060 DPA .21 RAp 195.01 ECC 1.1722

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2707.73 -27.70 75.12 9.04 96.14 15 13 21 2107.8 -26.56 66.64

4078.48 -3.68 165.19 4.28 61.93 8 55 4 3478.5 -7.60 156.49

2407.88 -28.91 52.89 8.87 97.95 16 41 21 1807.9 -27.51 44.3?

3853.59 -2.81 148.07 3.69 60.23 10 1 O 3253.6 -6.75 141.50

2115.29 -31.99 30.02 8.22 102.73 18 10 0 1515.3 -29.91 21.43

3718.92 -.15 136.20 2.03 55.82 10 41 44 3118.9 -4.63 129.99

DIFFERENTIAL C-(SRRECTIONS

TOE .1526 TRA -.8330 TC3 4.4099 BAU .6233

ROE -.1562 Rflk -.0832 tiC3 .6371FAU .20248

FOE .3108 FRA .9190 FC-16.7538 BSP 11169

DOE .2183 8flA .6372 8C3 4.4557 FSP 3042

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 3265.1SGR 520.3 $63 949.4 ST 547.3 SIR 280.8 SS 359.3

RRT .7919 RRF -.8550 RTF -.9332 CRT -.3370 CRS .7818 CST .2687

SCaB 3304.3 R23 -.1788 R13 -.9354 LSA 564.4 MSA 431.0 SSA 56.2

_1 3289.2 SG2 315.2 THA 7.26 ELI 557.8 EL2 259.4 ALF 167.43

LAUNCH DATE NOV 28 1964 FLIGHT TIME 220.00 ARRIVAL DATE JUL 4 1965

HELIOCENTRIC COLIC

flL 147.83 LAL -.00

RP 834.53 LAp .22

RC 204.770 GL 6.40

pLAN(TOCENTRIC CONIC

C3 10.295 VHL 3.209

LNCH AZ14TH LNCH TIM(

90.00 14 27 7

90.00 7 40 42

100.00 15 59 51

100.00 8 50 38

110.00 17 52 51

110.00 9 34 7

DIFFERENTIAL CORRECTIONS

TOE .1499 TRA -.7980 TC3 4.4694 BAU .6231

ROE -.1498 RRA -.0804 RC3 .7220 FAU .21109

FOE .3071 FRA .8622 FC-17.7510 BSP 11141

DOE .2119 8RA .8021 8C3 4.5274 FSP 3194

DISTANCE 508.974 EARTH TO MARS

LOL 63.77 VL 33.343 GAL .18 AZL 89.39 HCA 158.53 SNA 193.39 ECC .23669 INC .6139 Vl 30.181

LOP 222.31 VP 21.107 GAP 6.09 AZP 90.5? TAL .93 TAp 159.46 RCA 147.62 APO 239.15 V2 23.442

GP 5.37 ZAL 82.59 ZAP 150.82 ETS 168.79 ZAE 167.20 ETE 28.50 ZAC 95.91ETC 255.76 CLP 151.28

DLA 18.75 RAL 150.84 RAD 6567.4 V(L 11.475 PTH 1.99 VHp 4.948 DpA .52 RAp 195.14 ECC 1.1694

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2694.60 -27.60 74.17 7.76 96.80 15 12 1 2094.8 -26.40 65.71

4085.08 -3.66 165.56 3.08 61.90 8 48 47 3485.1 -7.39 158.87

2395.54 -28.79 52.00 7.58 98.41 16 39 47 1795.5 -27.33 43.50

3859.37 -2.61 148.39 2.49 60.21 9 54 58 3259.4 -6.56 141.62

2104.56 -31.83 29.22 6.91 103.18 18 7 56 1504.6 -29.69 20.67

3723.13 .01 136.42 .98 55.82 10 38 10 3123.1 -4.47 130.21

MID-COURSE EX(CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3250.0 8641 556.1SG3 995.3 ST 531.8 SR 271.7 SS 346.1

RRT .8219 RRF -.8853 RTF -.9341 CRT -.3450 CRS .78g4 CST .2389

SG8 3297.2 R23 -.1937 R13 -.9368 LSA 546.6 MSA 417.4 SSA 58.S

SG1 3282.3 SG2 313.6 THA 8.08 EL1 542.3 ELI 250.1 ALF 167.25

LAUNCH DATE NOV 28 1984

HELIOCENTRIC CONIC

RL 147.63 LAL -,00

RP 234.17 LAp .19

RC 209.900 GL 5.79

PLANETOCENTMIC CONIC

C3 10.136 VHL 3.184

LNCH AZNTH LNCN TIME

90.00 14 26 45

90.00 7 33 33

100.00 15 59 10

100.00 8 43 50

110.00 17 31 32

110.00 9 27 57

FLIGHT TIN( 222.00 ARRIVAL DATE JUL 6 1965

DISTANCE 512.628 EARTH TO MARS

LOL 83.77 VL 33,316 GAL .24 AZL 89.45 HCA 159.52 SMA 192.89 ECC .23471 1NC .5514 V! 30.181

LOP 223.29 VP 21.106 GAP 5.67 AZP go.s2 TAL 1.27 TAp 160.79 tiCk 147.62 APO 233.17 V2 23.479

GP 5.79 ZAL 81.89 ZAP 149.78 ET3 168.54 ZA( 167.89 ST[ 32.68 ZAC 96.27 (TC 255.75 CLP 150.26

OLA 18.43 RAL 149.90 RAD 6587.4 VEL 11.469 PTH 1.99 VHF 4.838 DpA .88 RAp 195.27 ECC 1.1868

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

2376.76 -27.47 73.03 6.46 97.16 15 11 24 2078.3 -26.19 GA.SO

4094.73 -3.35 166.10 1.87 61.37 8 41 48 3494.7 -7.09 159.42

2380.79 -29.64 50.92 6.27 98.95 16 38 51 1780.3 -27.11 42.46

3987.98 -2.32 148.88 1.30 60.19 g 48 18 3266.0 -6.27 142.30

2091.81 -31.63 28.29 5.56 103.70 18 6 23 1491.8 -29.42 19.77

3729.71 .26 136.76 359.68 55.82 10 30 7 3129.7 -4.22 130.55

DIFFERENTIAL CCRRECTII_iS

TOE .1479 'iRA -.TT3T TC3 4,5138 BAU .6217

ROE -.1432 RRA -.0780 RG_ .818T FAU .21991

FOE .2988 iRA .9149 FC-18.T?92 BSP 11270

ROE .2059 BRA .7778 BC3 4.5871 FSP 3381

MID-COURSE

SGT 3236.3

RRT .8472

SG8 3293.2

SG1 3278.2

EXECUTION ACCURACY ORBIT OETERMINAT|ON ACCURACY

SGR 599.0 863 1042.8 ST 521.6 SR 262.0 SS 331.4

RRF -.9109 RTF -.9338 CRT -.3491CRS .7885 CST .2250

R23 -.2112 R13 -.9372 L3A 535.0 MSA 400.9 SEA 60.6

SG2 314.3 THA 8.99 EL1 531.7 EL2 240.9 ALF 167.43

LAUNC H DATE NOV 28 1964 FLIGHT TIME 224.00 ARR|VAL DATE JUL 8 1965

HELIOCENTRIC CONIC

RL 147.83 LAL -.00

RP 233.80 LAP .16

RC 209.011 _ 5.10

PLAN(TOCENTRIC CONIC

C3 9.991VHL 3.181

LNCH AZNTH LNCH TIM(

90.00 14 27 12

90.00 7 29 37

100.00 15 59 13

100,00 8 36 17

110.00 17 30 48

110.00 9 21 12

DIFFERENTIAL _RECTION$

TOE .1334 TRA -.7444

ROE -.1357 RRA -.0T50

FOE .2625 FRA .7527

DOE .2063 BRA .7481

DISTANCE 518.299 EARTH TO MARS

LOt. 93.77 VL 33.291GAL .30 AZL 89.52 HCA 160.51 SMA 192.42 ECC .23287 INC .4830 Vl 30.181

L(_e 224.28 VP 21.109 GAP 5.25 AZP 90.46 TAL 1.60 TAp 182.11RCA 147.61 APO 237.23 V2 23.517

Gle 8.17 ZAL 81.15 ZAP 148.68 ITS 166.26 Z/ME 166.52 ETE 37.62 ZAC 96.67 ETC 255.7A CLP 149.22

DLA

L-I TIME INJ LAT

2660.05 -27.30

4107.65 -2.94

2363.33 -28.43

3879.60 -1.93

2078.80 -31.38

3738.89 .62

TC3 4.3217 BAU .8184

RC3 .9212 FAU .22851

FC-19.80_2 BDP 11284

8C3 4.6145 FSP 3559

18.03 RAL 148.96 RAD 6567.4 VIEL 11.462 PTH 1.99 VHP 4.733 DpA 1.29 RAP 195.39 ECC 1.1644

INJ L._AG |NJ RT ASC INJ AZNTH INJ TIIA( PC) CST TIM INJ 2 LAT INJ 2 LONG

71.69 5.13 97.81 15 11 32 2060.0 -25.94 63.28

168.83 .65 61.82 8 34 5 3507.7 -6.68 160.15

49.86 4.95 99.59 16 38 36 1763.3 -26.83 41.23

149.50 .09 60.18 9 40 57 3279.6 -5.88 142.95

27,19 4.24 104.31 18 5 24 1476.8 -29.10 18.73

137.24 358.50 55.82 10 23 31 3133.9 -3.87 131.03

MID-COURSE EX(CUT10N ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3203.7 Srdl 648.1 SG3 1089.4 ST 517.6 SR 250.2 SS 304.0

RRT .MSO RRF -,9313 RTF -.9329 CRT -.3824 CRS .7635 CST .2114

SG8 3288.6 R23 -.2309 R13 -.9370 LSA 530.5 HSA 370.7 SSA 64.2

SGt 3253.0 362 319.2 THA 10.03 EL1 528.4 EL2 226.5 ALF 167.12
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 26 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC CON|C

RL 147.83 LAL -.O0 LOL 63.77 VL

NP 233.44 LAp .13 LOP 225.26 VP

RC 211.104 GL 4.32 GP 8.64 ZAL

PLANETOCENTRIC COt¢IC

C3 9.855 VHL 3,139

LNCH AZMTH LNCH TIME

90.00 14 28 31

90.O0 T 16 47

100.00 16 0 4

100.00 8 27 56

110.00 17 30 43

110.00 9 13 47

DIFFERENTIAL _REETIC)N9

TOE .1601TRA -.7166 TC3 4.5241BAU .6116

ROE -.1278 RRA -.0717 RC3 1.0393 FAU .23750

FOE .2236 FRA .6858 FC-20.8639 BSP 11228

BOE .2048 BRA .7202 BE3 4.6419 FSP 3739

DISTANCE §19.g86 EARTH TO MARS

33.267 GAL .36 AZL 8g.5g HCA 161.50 SMA 191.98 ECC .23113 INC .4071 vl 50.181

21.113 GAP 4.84 AZP 90.39 TAL 1.92 TAp 163.42 RCA 147.61APO 256.35 v2 23.555

80.47 ZAP 147.$3 ET3 157.94 ZAE 169.04 [T[ 43.40 ZAC 97.11ETC 255.72 CLP 148.14

DLA 17.33 RAL 148.02 RAD 6567.4 VEL 11.456 pTH 1.99 VHp 4.650 DPA 1.75 RAp 195.51ECC 1.1622

L-I TIME |NJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2638.08 -27.09 70.11 3.82 98.58 15 12 29 2038.1 -25.63 61.75

4124.16 -2.41 167.75 359.43 61.78 8 25 32 3524.2 -6.16 161.08

2342.87 -28.21 48.19 3.61 100.33 16 39 7 1742.9 -26.49 39.81

3894.60 -1.42 150.32 358.88 60.14 9 32 51 3294.6 -5.38 143.78

2039.27 -31.08 25.91 2.88 105.01 18 5 2 1459.3 -28.71 17.51

3730.97 1.08 137.87 357.32 55.83 10 16 18 3151.0 -3.41 151.67

MID-CouRSE EXECUT[ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3187.8 864_ 706.4 863 1138.0 ST 511.8 SR 237.6 SS 276.0

RRT .8819 RRF -.9483 RTF -.9321 CRT -.4073 CRS .7265 CST .2160

SGB 3245.8 R23 -.2491 R13 -.9373 LSA 524.6 NSA 338.6 SSA 68.7

SGI 3229.1 SG2 326.7 THA 11.24 EL1 522.7 EL2 212.5 ALF 167.13

LAUNCH OATE NC)V 26 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC C(_MIC

RL 147.63 LAL -.00

RP 233.07 LAp .10

RC 213.179 GL 5.45

PLANETOCENTRIC CONIC

C3 9.729 VHL 3.119

LNCH AZMTH LNCH TIN(

90.00 14 30 47

90.00 7 6 59

100.00 16 1 47

1OO.00 8 18 40

110.00 17 31 20

110.D0 9 5 37

DIFFERENTIAL CORRECTIONS

TOE .1897 TRA -.8850

ROE -.1186 RRA -.0674

FOE .1631 FRA .6011

8OE .2071 BRA .6883

OISTANCE 523.689 EARTH TO MARS

LOt. 63.77 VL 33.245 GAL .42 AZL 89.68 HCA 162.50 SMA 191.56 ECC .22947 INC .3220 vl 50.181

LOP 226.27 VP 21.120 GAp 4.44 AZP 90.31 TAL 2.23 TAp 164.73 RCA 147.60 APO 235.52 V2 25.593

GP 7.17 ZAL 79.81 ZAp 146.35 ETS 167.60 ZAE 169.42 ETE 50.05 ZAC 97.60 ETC 255.71CLP 147.03

OLA 16.92 RAL 147.08 RAD 6567.4 VEL 11.451 PTH 1.99 VHp 4.332 DpA 2.28 RAp 195.63 ECC 1.1601

L-I TIME [NJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2612.55 -26.62 68.29 2.46 99.45 15 14 lg 2012.5 -25.24 59.98

4144.62 -1.73 168.89 358.20 61.73 8 16 4 3544.6 -5.51 162.24

2319.06 -27.90 46.48 2.23 101.18 16 40 26 1719.1 -26.08 58.16

3913.32 -.78 151.35 357.67 60.12 9 23 54 3313.3 -4.75 144.82

2038.87 -30.71 24.43 1.46 105.81 18 5 19 1438.9 -28.24 16.11

3766.28 1.66 138.67 336.14 55.85 10 8 23 3166.3 -2.83 132.47

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.5458 BAU .6107 SGT 3141.4 SGR 776.4 SG3 1191.5 ST 510.0 SR 222.4 SS 241.2

RE3 1.1764 FAU .24750 RRT .8952 RRF -.9817 RTF -.9322 CRT -.4474 CRS .6406 CST .2492

FC-22.0235 BSP 11088 SGB 3235.9 R23 -.2635 R13 -.9387 LSA 523.5 MSA 296.6 SSA 75.7

BC3 4.6955 FSP 3907 SGI 5218.2 SG2 337.8 THA 12.62 ELI 521.2 EL2 194.6 ALF 167.14

LAUNCH DATE NC)V 26 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUL 14 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00 LOL 63.77 VL

RP 232.70 LAP .07 LOP 227.27 VP

RC 215.236 GL 2.45 GP 7.76 ZAL

PLANETOCENTR|C CONIC

C3 9.614 VHL 3.101

LNCH AZMTH LNCH TIME

90.00 14 34 3

90.00 6 56 6

100.00 16 4 26

100.00 8 8 24

110.O0 17 32 44

110.00 8 56 35

DIFFERENTIAL C(_RRECTIONS

TOE .1846 TRA -.6563 TC3 4.5518 OAU .6096

ROE -.1073 RRA -.0623 RC3 1.3322 FAU .25775

FOE .0745 FRA .5105 FC-23.2106 BSP 10987

BO( .2137 BRA .6593 BC3 4.7428 FSP 408b

OISTANCE 527.406 EARTH TO MARS

33.223 GAL .47 AZL 89.77 HCA 163.50 SMA 191.17 ECC .22790 INC .2253 vl 50.181

21.129 GAp 4.04 AZP 90.22 TAL 2.52 TAp 166.02 RCA 147.60 APO 254.75 V2 25.631

79.18 ZAp 145.12 ETS 167.21 ZAE 169.62 (TE 57.49 ZAC 98.15 ETC 255.69 CLP 145.89

DLA 16.19 RAL 146.12 RAD 6567.3 VEL 11.446 pTH 1.99 VHp 4.437 DpA 2.88 RAp 195.7A ECC 1.1582

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2582.96 -26.47 66.20 1.06 100.44 15 17 6 1983.0 -24.76 57.95

4169.48 -.95 170.28 356.97 61.70 8 5 36 3569.5 -4.72 163.63

2291.47 -27.52 44.52 .82 102.15 16 42 38 1691.5 -25.57 36.26

3936.21 -.01 152.61 356.44 60.11 9 14 O 3336.2 -3.98 146.08

2015.20 -30.28 22.74 .02 106.72 18 6 19 1415.2 -27.67 14.50

3783.24 2.39 139.66 354.95 55.89 9 59 41 3185.2 -2.11 133.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 3111.1 $GR 858.1 863 1246.5 ST 516.8 SR 203.5 SS 207.3

RRT ,9049 RRF -.9721RTF -.9317 CRT -.4947 CRS .4425 CST .3625

8GIB 3227.3 R23 -.2769 R13 -.9398 LSA 532.3 MSA 246.5 SSA 86.3

961 3207.8 862 354.2 THA 14.19 EL1 527.7 EL2 173.2 ALF 167.62

LAUNCM DATE NOV 26 1964 FLIGHT TIME 232.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.DO

RP 232.32 LAp .03

RC 217.275 GL 1.32

PLANETOCENTRIC CONIC

C3 9.310 VHL 3.084

LNCH AZMTH LNCH TIME

90.00 14 38 28

90.00 6 43 59

100.00 16 8 8

100.00 7 36 58

110.00 17 35 0

110.00 8 48 33

DIFFERENTIAL C_RECTION$

TO( .1964 TRA -.6508 TC3 4.5099 BAU .6045

ROE -.0953 RRA -.0571 RE3 1.3049 FAU .26731

FOE -.O233 FRA .4174 FC-24.3339 BSP 10992

BOE .2183 BRA .8334 BC3 4.7544 FSP 4293

DISTANCE 531.138 EARTH TO NAR$

LOL 63.77 VL 33.202 GAL .52 AZL 89.68 HCA 164.50 SMA 190.79 ECC .22641 INC .1177 V1 30.181

LOP 228.27 VP 21.140 GAp 3.65 AZP 90.12 TAL 2.81 TAp 167.30 RCA 147.59 APO 233.99 V2 23.670

GP 8.45 ZAL 78.58 ZAP 143.83 ETS 166.78 ZAE 169.59 ETE 65.48 ZAC 98.77 ETC 255.67 CLP 144.71

DLA 15.31 RAL 145.15 RAD 6367.3 VEL 11.441 pTH 1.98 VHp 4.347 DpA 3.56 RAp 195.86 ECC 1.1565

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2548.85 -26.03 63.80 359.62 101.57 15 20 55 1948.9 -24.17 55.62

4199.33 .02 171.94 355.72 61.68 7 53 58 3599.3 -3.77 165.31

2259.57 -27.05 42.27 359.37 103.24 16 45 48 1639.6 -24.96 34.09

3963.85 .93 154.12 355.21 60.12 g 3 2 3363.8 -3.05 147.60

1967.78 -29.71 20.79 358.53 107.75 18 8 8 1387.6 -Z6.99 12.66

3808.40 3.27 140.87 353.75 55.95 9 50 4 3208.4 -1.22 134.67

MID-COURSE EXECUTICIM ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3057.3 8GR 951.3 963 1298.6 ST 522.5 SR 182.2 SS 192.5

RRT .9115 RRF -.9799 RTF -.9301 CRT -.5276 CRS .1367 CST .5280

8G8 3201.9 R23 -.2894 R13 -.9405 LSA 541.6 MSA 199.9 SSA 99.9

SG1 3179.7 SG2 376.2 THA 16.06 EL1 532.1 (L2 152.0 ALF 168.64
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH OAT[ MOV 26 1984

HELIOCENTRIC CONIC

RL 147.83 LAL -.00

RP 231.96 LAP .00

RC Z19.ZRS 6L .01

PLANt[TOCEMTRIC CONIC

CS 9.420 VML 3.069

LNCH AZMTM LNCH TIME

90.00 14 44 4

90.00 G 30 27

100.00 18 13 0

100.00 7 44 12

110.00 17 38 15

110.00 8 35 27

FLIGHT TIM( 234.00 ARRIVAL DATL JUL 18 1965

DI3TANCE 534.884 EARTH TO MARS

LOL 83.77 VL 33.183 GAL .58 AZL g0.00 HCA 165.50 SMA lg0.43 ECC .22501 INC .0000 Vl 30.181

LOP 229.28 VP 21.153 GAP 3.27 AZP 90.00 TAL 3.07 TAp 168.58 RCA 147.59 APO 233.28 V2 23.709

GP 9.20 ZAL 78.01 ZAP 142.51 ETS 166.29 ZAE 169.27 (TE 73.62 ZAC 99.47 ETC 255.64 CLP 143.50

OLA 14.25 RAL 144.16 RAO 6567.3 VEL 11.437 PTH 1.98 VHP 4.261 DPA 4.35 RAp 195.99 ECC 1.1550

L-I TIME INJ LAT INJ LONG |NJ RT ASC [HJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2509.54 -25.46 61.06 398.12 102.83 15 25 53 1909.5 -23.44 52.97

4234.91 1.17 173.93 334.46 61.71 7 41 2 3834.9 -2.63 167.30

2222.73 -26.45 39.70 357.86 104.47 16 50 3 1622.7 -24.20 31.62

3996.96 2.05 153.94 353.97 60.17 8 50 49 3397.0 -1.93 149.42

1958.01 -29.02 18.57 356.98 108.90 18 10 51 1356.0 -26.17 10.55

3838.44 4.34 142.34 352.54 56.06 9 39 24 3236.4 -.15 136.13

DIFFERENTIAL C(:RRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .Z193 TRA -.6034 TC3 4.4789 BAU .6036 SGT 3012.8 SGR 1062.5 $63 1353.1 ST 344.0 SR 152.9 SS 220.1

ROE -.0786 RflA -.0499 RC3 1.7071 FAU .27777 RRT .9161 RRF -.9859 RTF -.9289 CRT -.5706 CR$ -.3060 CST .7162

FOE -.1744 FRA .3023 FC-25.5283 BSlP 10948 _v8 3194.7 R23 -.2972 RI3 -.9422 LSA 574.8 MSA 154.6 SSA 116.2

BIDE .2330 ORA .6055 BC3 4.7932 FSP 4486 SGI 3168.9 9G2 404.9 THA 18.21 ELI 551,3 EL2 123.9 ALF 170.40

LAUNCH DATE NOV 26 1964 FLIGHT TIME 236.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC C._IC OISTANCE 538.643 EARTH TO MARS

RL 147.63 LAL -.00 LOL 63.77 VL 33.164 GAL .61 AZL 90.14 HCA 166.51 SMA 190.10 ECC .22367 INC .1378 Vl 30.181

RP 251.57 LAp -.03 LOP 230.29 VP 21.168 GAP 2.90 AZP 89.86 TAt. 3.33 TAp 169.84 RCA 147.58 APO 232.62 VZ 23.748

RC 221.L_97 _ -1.51 _ 10.09 ZAL 77.48 ZAP 141.12 ET8 163.74 ZAE 168.65 ETE 81.47 ZAC 100.28 ETC 255.61 CLP 142.25

PLANETOCENTRIC CONIC

C3 9.346 VHL 3.057 DLA 12.99 RAL 143.14 RAO 6567.3 VEL 11.434 PTH 1.98 VHP 4.180 DpA 5.25 RAp 196.14 ECC 1.1538

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 31 5 2464.18 -24.74 57.93 356.57 104.24 15 32 9 1864.2 -22.54 49.95

90.00 6 13 17 4277.19 2.53 176.29 353.19 61.79 7 26 34 3677.2 -1.26 169.66

100.00 16 18 10 2180.12 -25.69 36.76 356.28 103.84 16 35 30 1580.1 -23.27 28.80

lO0.OO 7 29 53 4036.49 3.39 158.11 352.72 60.28 8 37 10 3436.5 -.59 151.59

110.00 17 42 35 1919.10 -28.18 16.03 355.37 110.20 18 14 34 1319.1 -25.17 6.15

110.00 8 22 58 3870.27 5.62 144.12 351.33 36.23 9 27 28 3270.3 1.15 137.89

DIFFERENTIAL CONNECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2412 TRA -.5809 TC3 4.3980 BAu .6002 SGT 2946.8 $GR 1189.4 $63 1406.8 ST 568.5 SR 118.2 $9 296.5

RD( -.0588 RRA -.0421 RC3 1.9324 FAU .28718 RRT .918! RRF -.9902 RTF -.9262 CRT -.5771 CRS -.5332 CST .7937

FOE -.3474 FRA .1902 FC-26.6024 BSP 10844 818 3177.6 R23 -.3030 R13 -.9436 LSA 623.4 MSA 165.7 SSA 94.7

BOE .2482 BRA .5824 003 4.8038 FSP 4676 SG1 3146.9 SG2 441.5 THA 20.76 ELI 572.7 EL2 95.8 ALF 172.96

LAUNCM DATE NOV 26 1964 FLIGHT TIM£ 238.00 ARRIVAL DATE JUL 22 1965

MELIOCEMTRIC CONIC

RL 147.63 LAL -.OO

RP 231.20 LAP -.08

RC 223.281 GL -3.28

PLANETOCEMTRIC CONIC

C3 9.29S YHL 3.049

LNCH AZMTH LNCH TIME

90.00 14 59 42

90.00 5 58 10

100.00 16 26 50

100.00 7 13 43

110.00 17 48 11

110.00 8 8 51

DIFFERENTIAL CORRECTIONS

TDE .2702 TRA -.3520

ROE -.0314 RRA -.0297

FOE -.5958 FRA .0328

BDE .2720 BRA .5528

D|$TANCE 542.416 EARTH TO MARS

LOt. 63.77 VL 33.147 GAL .65 AZL 90.50 HCA 167.55 SMA 189.78 ECC .22241 IHC .2975 Vl $0.181

LOP 231.30 VP 21.184 GAP 2.53 AZP 89.71 TAL 3.57 TAp 171.10 RCA 147.57 APO 251.99 v2 23.798

GP 11.12 ZAL 76.99 ZAP 139.65 ETS 165.12 ZAE 167.70 ETE 88.63 ZAC 101,22 ETC 255.56 CLP 140.96

DLA 11.47 RAL 142.08 RAG 6567.3 VEL 11.432 PTH 1.98 VHp 4.105 DpA 6.30 RAp 196.32 ECC 1.1529

L-I TIN( INJ LAT INJ LONG INJ RT ADC INJ AZMTH |HJ TIM( PO CST TIM |NJ 2 LAT INJ 2 LONG

2411.70 -23.81 54.37 354.94 105.79 15 59 53 1811.7 -21.42 46.51

4327.48 4.14 179.10 351.93 81.96 7 10 18 3727.5 .56 172.46

2130.68 -24.73 33.40 354.64 107.35 17 2 20 1550.7 -22.12 25.57

4083.74 4.98 160.72 351.47 60.49 8 21 47 5485.7 1.01 154.18

1876.10 -27.14 13.12 353.69 111.63 18 19 27 1276.1 -23.96 5.40

3911.08 7.16 146.28 350.12 56.49 9 14 2 3311.1 2.70 140.02

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.3182 8AU .6020 9GT 2882.8 8GR 1342.7 SG3 1462.4 ST 604.2 9R 73.4 99 429.9

tiC3 2.1982 FAU .29736 RRT .9194 RRF -.9933 RTF -.9242 CRT -.4815 CR9 -.4974 CDT .9265

FC-27.7011 BSP 10890 818 3180.1 R23 -.3017 R13 -.9468 LSA 715.5 MDA 205.4 99A 62.9

BC3 4.8454 FS4P 4872 SGI 3143.0 862 484.3 THA 23.78 EL1 605.2 EL2 64.2 ALF 176.61

LAUNCH DATE NOV 26 1964 FLIGHT TIM( 240.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC C-C_iIC DISTANCE 546.204 EARTH TO MARS

RL 147.63 LAL -.00 LOt. 63.77 VL 33.130 GAL .69 AZL 90.49 HCA 168.54 SMA 189.48 ECC .22122 INC .4907 vl 30.181

RP 230.82 LAp -.10 LOP 232.32 VP 21.203 GAP 2.16 AZP 89.52 TAL 3.80 TAP 172.34 RCA 147.57 APO 231.40 V2 23.827

RC 225.247 r,4. -5.37 GP 12.32 Z/q. 76.55 ZAP 138.09 ET8 164.40 Zk_ 166.41 ET( 94.84 ZAC 102.33 ETC 255.51 CLP 139.62

PLAMETOCENTflIC CONIC

C3 9.270 VHL 3.045 DLA 9.64 RAt. 140.95 RAD 6567.3 VEL 11.431 PTH 1.98 VHP 4.037 DpA 7.52 RAp 196.54 ECC 1.1526

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZI4TH INJ TIME PO C9T TIM INJ 2 LAT INJ 2 LONG

90.00 15 10 10 2350.67 -22.62 50.29 353.23 107.50 15 49 21 1750.7 -20.02 42.59

90.00 5 38 42 4387.54 6.06 182.48 350.67 62.29 6 51 49 3787.5 2.30 175.81

100.00 16 36 15 2073.04 -23.50 29.56 352.92 109.02 17 10 48 1473.0 -20.69 21.89

100.00 6 55 18 4140.41 6.87 163.86 350.23 60.84 8 4 18 3540.4 2.93 157.29

110.00 17 55 IT 1825.75 -25.83 9.79 351.93 113.21 18 25 42 1225.7 -22.46 2.25

110.00 7 52 46 3960.47 9.0t 148.91 348.92 56.88 8 58 46 3360.5 4.59 142.61

DIFFERENTIAL CCRRECTI(_i8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3125 TRA -.5181 TC3 4.2490 BAU .8115 SGT 2831.7 SGR 1527.4 863 1518.3 ST 663.2 SR 47.8 SS 615.3

ROE .0061 RRA -.0133 RC3 2.5078 FAu .30755 RRT .9210 RRF -.9956 flTF -.9237 CRT .3966 CRS .5062 CST .8587

FOE -.8940 FRA -.1485 FC-29.7210 084P 10636 _ 3217.5 R23 -.2912 R13 -.9522 LSA 872.6 MSA 239.9 SSA 41.1

ROE .3126 BRA .5183 BC3 4.9339 FSP 5004 SG1 3173.2 SG2 531.1 THA 27.24 EL1 665.5 EL2 43.9 ALF 1.65
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LOL

LOF 233.33 VP 21.223 GAP 1.81 AZP 88.29 TAL 4.01 TAP 173.57 RCA 147.56 APO 230.84

GP 13.75 ZAL 79.17 ZAP 139.43 ET9 183.58 ZAE 184,77 ETE H.97 ZAC 1D3.GA [TC 255.43

LAUNCH DATE NOV 29 1994 FLIGHT TIN( 242.00 ARRIVAL DATE JUL 28 1989

HELIOCENTRIC r_NIC DISTANCE 550.001 [ARTN TO MARS

RL 147.93 LAL -.DD 88.77 VL 33,114 GAL ,72 AZL 80.72 HCA 169,36 SN& 169._[CC .22DD9 ZNC .7205 vl 30.181

RP 830.43 LAP -.13 V2 23.847

RC E87.193 GL -7.D8 CLP 138.24

PLANETOCENTR i C CONIC

CS 9.290 VHL 3.D4D OLA 7.41 RAL 139.74 RAD 8587.3 VEL 11.43 _' PTH 1.99 VHP 3.977 OPA 8.97 RAp 196.82 ECC 1.1529

LNCH AZMTH LNCN T114£ L-I TINS INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 22 S9 EZ79.09 -21.08 45.81 351.45 109.36 16 D 58 1879.1 -10.25 38.D8

90.00 5 19 IG 4459.94 8.33 189,59 349.48 62.D4 6 30 36 3859.9 4.82 179.87

SOD.D0 19 47 50 2D05._'7 -21.93 25.14 351.12 110.84 17 21 15 14D5.3 -19.90 17.85

lO0.OO 9 34 3 4208.88 9.13 1D7.71 349.03 61.41 7 44 12 36D9.0 S.Z4 161.08

110.Q0 19 4 12 17DD.30 -24.1D 5.96 $50.09 114.93 18 33 38 1166.3 -20.62 356.63

110.D0 T 34 11 4DEO.7S 11.23 152.16 347,77 57.§0 D 41 12 342D.7 6.88 145.79

DIFFERENT [ AL C,_RRFCTI ORS

TOE .3495 TRA -.5007 TC3 4.0813 BAU .8185

ROE .OSSS RRA .DDS2 ItC3 2.8504 FAU .31949

FDE-l.RS6D FRA -.3205 FC-L_.8999 8SP 10828

BOE .353? liRA .5007 BC3 4.9781 FSP 5190

LAUNCH DATE NOV 29 1994

HELIOCENTRIC C._NIC

RL 14T.98 LAL -.OO _ D8.77 Vl.

RP R3O.OS LAR -.19 _ 284.38 V1P

RC RR9.1RO GL -1D,87 GP 15.47 ZAL

PLAN[TOC[NTR ! ¢ CONIC

C3 9.$75 VHL 3.068

LNCH AZ14TH LNCH TIME L-I TIM( INJ LAT

90.OO 15 38 54 £194.82 -18,07

90.00 4 SO 2 4548.28 11.05

100.00 17 2 D 1924.88 -19.89

100.00 8 8 11 4292.94 11.82

110.00 18 15 23 1695.56 -22.08

110.00 7 12 24 4095.02 13.91

DIFFERENTIAL C.GRRECTION$

TOE .8980 TRA -.4788 TC3 3.8952 BAU .8359

RDE .1288 lIRA .D$41 RC3 3.2517 FAU .32325

FDE-l.7410 FRA -.5526 FC-29.8512 BSR 1101D

DOE .4195 BRA .480D BC3 5.0741 FSP 5295

NID-C(XJRSE EXECUTION ACCURACY ORBIT DF'TERNINATION ACCURACY

DGT 2742.8 SGR 1740.7 SG3 1562.6 ST 719.6 SR 116.7 SS 834.5

flflT .9179 RRF -.9971 RTF -.9185 CRT .8524 CRS .9703 CST .8805

sr_ 3248.3 R23 -.2820 R13 -.9564 LSA 1074.9 MSA 267.3 SSA 28.0

$81 3193.7 SG2 593.2 THA 31.43 EL1 726.5 ELI 60.A ALF 7.92

FLIGHT TIME 244.00 ARRIVAL DATE JUL 28 1965

DISTANCE 558,811 EARTH TO MARS

33.099 GAL .TG AZL 91.00 HCA 170,58 SldA 188.93 ECC .21903 INC .9968 vl 30.181

21.243 GAP 1,48 AZP 89.01 TAL 4.21 TAP 174.79 RCA 147.55 APO 230.32 V2 23.907

7§.87 ZAP 134,64 ETS 162.62 zAE 162.74 ETE 104.04 ZAC 1D5.23 ETC 255.33 CLP 136.81

DLA 4.D7 RAL 188.41 MAD 8387.3 VEL 11.435 PTH 1.98 VHp 3.929 DpA 10.70 RAp 197.19 ECC 1.1543

INJ LONG INJ fiT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

40.20 349.61 111.34 16 15 8 1594.3 -16.00 32.87

191.67 348.33 63.75 6 5 51 89A8.3 7.42 184.85

20.03 348.26 112.78 17 34 11 1324.9 -16.63 12.76

172.48 347.92 62.34 7 20 44 3692.9 8.03 165.75

1.54 348.18 116.79 18 43 38 ID95.6 -18.31 354.44

156.24 346.70 58.46 D 20 $9 3495.D 9.64 149.75

NID-CoUflS( EXJrCUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2835.8 SGR 2008.8 SG3 1606.6 ST 795.4 SR 248.6 SS 1126.5

RRT .9141 RRF -.9981 RTF -.9131 CRT .9D18 CRS .9970 CST ,9025

Sr_ 3328.D R29 -.2636 R13 -.9627 LSA 1371.2 MSA 288.1 SSA 18.9

_k;1 3282.0 SG2 682.5 THA 36.37 ELI 826.9 EL2 103.5 ALF 16.00

LAUNCH DATE NOV 28 1984 FLIGHT TIME 246.00 ARRIVAL DATE JUL 30 1965

NELIOCEMTRIC CONIC DISTANCE 557.833 EARTH TO MARS

RL 147.83 LAL -.DD LOL 83.77 VL 33.0D5 GAL .79 AZL 91.35 HCA 171.61 SMA 188.68 ECC .21802 INC 1.3461 vt 30.181

RP E29.97 LAP -.2D LOP 235.38 VP 21.269 GAP 1.11 AZP 68.67 TAL 4.40 TAp 176.00 RCA 147.55 Apo 229.82 v2 23.946

RC 831.027 GL -14.58 GP 17.58 ZAL 75.$8 ZAP 132.68 ETS 161.49 ZAE 160.27 [TE 107.12 ZAC 107.17 ETC 255.19 CLP 135.32

PLANETOCENTRIC CONIC

C$ 9.595 VHL 3.093 DLA 1.27 RAL 136.91 RAD 6567.3 VEb 11.444 PTN 1.99 VHp 3.896 DPA 12.79 RAP 197.68 ECC 1.1874

LNCH AZNTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTN INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LOHG

90.0D 15 57 57 2092.52 -16.43 33.90 347.74 113.39 16 32 50 1492.5 -13.13 26.78

90.D0 4 18 43 4957.92 14.25 199.11 347.39 65.27 S 36 21 4057.9 10.79 191.14

100.00 17 19 53 1D28.24 -17.24 14.09 347.37 114.81 17 50 22 1228.2 -13.75 7.03

100.00 5 39 29 4597.43 15.04 178.57 347.00 63.86 6 52 46 3797.4 11.41 171.66

11D.00 1D 89 29 1910,42 -19.38 356.41 346,23 118.73 18 58 20 1010.A -15.39 349.56

11D.00 9 49 22 4188.04 17.19 161.50 345.62 59.97 7 56 10 3508.0 13.04 154.81

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE .4311 TEA -.4598 TE3 3.8328 8AU .8809 SET 2544.2 _ 2316.9 SG3 1627.5 ST 876.5 SR 432.6 SS 1453.0

ROE .2299 flEA .DTD7 RE3 3.8759 FAU ,32671 RRT .9081 RRF -.9988 RTF -.9D60 CRT .9232 CRS .9995 CST .9210

FDE-R.2989 FRA -.7DS6 FC-29.5710 8SP 11525 8G8 3441.1 223 -.2375 213 -.9702 LSA 1725.3 MSA 299.6 SSA 13.2

BOE .5062 liRA .4852 BC3 5.16D0 FSP 5442 SG1 3361.0 $82 734.3 THA 42.05 ELI 965.7 EL2 150.9 ALF 25.15

LAUNCH DATE NOV 24 1964 FLIGHT TIME 248.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC C.CNIC

RL 14?.63 LAL -.00 LOL 88.77 VL $3.072 GAL

RiP 289.28 LAP -.23 LOP 288.41 VP 21.294 GAP .77 AZP 88.22 TAL 4.57 TAp 177.20 RCA 147.54 APO

RC 232.913 GL -19.14 GP 20.19 ZAL 75.66 ZAP 130.48 (T9 160.17 ZAE 157.27 ETE 109.31 ZAC 109.60 ETC

pLAN[TOCENTNIC CONIC

C$ 9.985 VHL 3,152 DLA -2.99 RAL 185.1D RAD D567.4 VEL 11.460 PTH 1.99 VHp 3.686 DpA 15.37 RAP

DISTANCE 561.467 EARTH TO MARS

.81 AZL 91.79 HCA 172.63 SMA 188.45 ECC .21707 INC 1.7894 Vl 30.181

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LOHG INJ RT AEC

90.00 16 22 37 1968.03 -12.92 29.44 345.95

9D.00 3 40 14 4797.40 18.04 208.60 346,81

100.00 17 42 34 1710.13 -13.73 7.07 345.54

100.00 5 2 59 4580,54 18.86 186.60 346.44

110.00 1D 47 37 1509.5D -15.87 350.4D 344.33

110.00 S 14 25 4309.93 21.06 160.51 345.32

DIFFERENTIAL CA:RRECTIONS

229.36 V2 23.988

254.98 CLP 153.76

19.8.37 ECC 1.1635

INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

115.42 16 55 25 1368.0 -9.4D 19.54

67.80 5 0 11 4197.4 1A.87 199.35

116.82 18 11 4 1110.1 -ID.02 .24

66.37 6 18 29 3930.5 15.51 179.42

120.68 19 12 43 9DE.S -11.68 343.80

62.43 7 26 12 3706.9 17.20 161.50

ORBIT DETERMINATION ACCURACY

ST 979.2 9R 712.7 SS 1872.5

CRT .9395 CRS .9999 CST .9373

LSA 2208.5 MSA 309.0 SSA g.1

ELI 1194.5 EL2 200.1 ALF 35.51

NID-COURSI[ ExECuTION ACCURACY

SGT 2432.1 SGAq ZTI5.4 SG3 t838.0

RRT .9003 RRF -.9993 RTF -.D972

SG8 3645,4 R2S -.2028 R13 -.9788

SGI 3554.5 $82 808.9 THA 49.50

TOE .5212 TEA -.4381 TC3 3.820D BAu .7D52

RDE .5877 RRA .1302 RC3 4,1428 FAU .32816

FDE-3.0333 FRA-l.O99D FC-28.3986 8SP 12157

BO[ ,6496 BRA .457D BC3 5.3094 FSP 5446
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH 0ATE NOV 26 1964

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 228.89 LAP -.26

RC 234.778 GL -24.90

PLANETOCENTRIC CONIC

C3 t0.631VHL 3.260

LNCN AZMTH LNCN TIME

90.00 16 55 24

90.00 2 50 48

100.00 18 12 41

100.00 4 16 12

110.00 19 11 40

110.00 5 33 42

FLIGHT T|NE 250.00

OISTANCE 565.311

L04. 63.77 VL 33.059 GAL .84 AZL 92.38 HCA 173.66 SMA

LOP 237.44 VP 21.320 GAP .44 AZP 8_.63 TAL 4.73 TAp

GP 23.50 ZAL 75.88 ZAP 127.94 (TS 158.61 ZAE 153.57 ETE

OLA -8.38 RAL 133.09 RAO 6567,4 VEL 11.490 PTH 2.00 VHp

L-I TIME |NJ LAT INJ LONG ]NJ RT ASC ]NJ AZNTH INJ TIME

1811.53 -8.19 17.38 344.45 117.20 17 25 36

4981.13 22.34 218.35 348.93 72.13 4 13 49

1582.21 -9,04 358.60 344.00 118.62 10 38 43

4705.68 23.23 197.76 346.60 70.66 5 34 38

1377.51 -11.26 343.25 342.67 122.49 19 34 38

4483.14 25.65 178.31 345.57 66.59 6 48 5

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .6120 TRA -.4170 TC3 2.9200 BAU .7703 SGT 2308.9 3GR 3200.3 SG3 1608.1

ROE .8309 RRA .2159 RC3 4.3665 FAU .32225 RRT .8902 RRF -.9996 RTF -.8883

FOE-3.9052 FRA-t.4289 FC-28.2433 BSP 13243 SGa 3946.4 fl23 -.1634 R13 -.9861

BOE .8789 9RA .4696 BC3 5.4202 FSP 3407 SGI 3848.2 SG2 874.9 THA 55.24

ARRIVAL DATE AUG 3 1965

EARTH TO MARS

188.23 ECC .21618 INC 2.3806 Vl 30.181

178.39 RCA 147.54 APO 228.92 V2 24.029

110.71 ZAC 112.68 ETC 254.67 CLP 132.11

3.913 DpA 18.61 RAp 199.33 ECC 1.1750

PO CST TIM INJ 2 LAT INJ 2 LONG

1211.5 -4.48 10.67

4381.1 19.69 210.68

962.2 -5.15 351.97

4105.7 20.40 190.12

777.5 -8.89 336.88

3863.1 22.26 170.80

ORBIT DETERMINATION ACCURACY

ST 1099.7 SR 1118.1SS 2340.6

CRT .9530 CRS 1.0000 CST .9510

LSA 2799.9 MSA 313.9 SSA 6.3

ELI 1549.7 ELI 240.4 ALF 45.50

LAUNCH DATE NOV 28 1964 FLIGHT TINE 252.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC CONIC 0ISTANCE 569.188 EARTH TO MARS

RL 147.63 LAL -.00 LOL 83.77 VL 33.048 GAL .86 AZI. 93.20 HCA 174.70 SMA 188.02 ECC .21334 INC 3.2011 vt 30.181

RP 228.51 LAp -.30 LOP 238.48 VP 21.348 GAP .12 AZP 88.81 TAL 4.87 TAP 179.57 RCA 147.53 APO 228.51 V2 24.070

RC 238.623 GL -32.23 G.P 27.80 ZAL 78.49 ZAP 124.92 ETS 156.80 ZAE 148.94 ET( 111.48 ZAE 116.69 (TC 254.18 CLP 130.32

PLANETOCENTRIC CONIC

C3 11.974 VML 3.460 DLA -15.25 RAL 130.46 RAD 6567.3 VEL 11.348 PTH 2.02 VHp 4.0010PA 22.75 RAP 200.72 ECC 1.1971

LNCH AZ14TH LNCH TIM( L-! TIM( INJ LAT IMJ LONG lflJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

90.00 17 42 51 1604.36 -1.60 5.73 343.82 118.28 18 9 35 1004.4 2.19 359.10

90.00 1 42 22 5237.32 26.80 235.90 348.40 79,91 3 9 39 4637.5 24.93 227.62

100.00 18 55 53 1368.73 -2.59 347.86 343.28 119.79 19 18 41 766.7 1.40 341.33

100.00 3 12 1 4948.39 27.71 214.39 348.16 78.30 4 34 30 4348.4 25.81 206.10

110.00 19 45 38 1212.98 -5.12 334.47 341.70 123.84 20 5 49 613.0 -.84 328.25

110.00 4 38 47 4676.90 30.60 192.96 347.34 73.96 3 56 44 4076.9 28.10 184.65

OIFFERENT|AL COIRECTIONS NIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7814 TRA -.3940 TC3 2.4162 8AU .8705 SGT 2172.5 SGR 3832.6 SG3 1533.4 ST 1228.9 8R 1726.8 SS 2856.4

ROE 1.O350 RflA .3822 RC3 4.8715 FAU .30822 RRT .8758 RRF -.9997 RTF -.8709 CRT .9625 CRS 1.OOO0 CST .9606

F0(-4.9488 FRA-1.8383 FC-22.2851BSP 14704 SG8 4405.8 R23 -.1232 R13 -.9921 LSA 3542.3 MSA 319.4 SSA 4.3

BDE 1.2673 BflA .5352 8C3 5.4377 FSP 5121 SG1 4305.5 SG2 933.5 THA 62.18 ELI 2101.6 EL2 273.8 ALF 54.91

LAUNCH OATE NOV 26 1964 FLIGHT TIME 234.00

HELIOCENTRIC CONIC DISTANCE 573.030

RL 147.83 LAL -.00 LOt. 63.77 VL 33.037 GAL .88 AZL 94.42 HCA 175.73 SMA

RP 228.12 LAp -.33 LOP 239.52 VP 21,377 GAP -.20 AZP 03.39 TAL 5.01 TAp

RC 238.446 GL -41.55 GP 33.47 ZAL 77.67 ZAF 121.13 ET8 154.76 ZA( 142.99 ETE

PLANETOCENTRIC CONIC

C3 14.755 VML 3.8410LA -23.98 RAL 128.93 RAO 6897.S VEL 11.688 PTH 2.03 VHP

LNCH AZNTN LNCM TIN( L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIN(

90.00 19 9 14 1279.11 8.78 347.46 345.85 117.03 19 30 33

90.00 23 43 54 5853.31 27.94 266.06 351.38 94.83 23 18 7

100.00 20 10 53 1080.08 7.15 331.96 344.98 119.10 20 28 53

100.00 I 28 51 5327.58 29.78 242.23 351.72 92.70 2 37 3_

110.00 20 40 11 988.21 3.46 322.72 342.70 124.03 20 56 39

110.00 3 16 3 4992.22 34.11 216.77 351.73 87.57 4 39 15

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACy

TOE .9121TRA -.3389 TC3 1.8238 8AU 1.0284 $GT 2038.8 8GR 4690.0 SG3 1389.4

ROE 1.7339 RRA .6342 RC3 4.8844 FAU .28180 RRT .8586 RRF -.8998 RTF -.8523

F08-8.1011FRA-2.3276 FC-16.5348 BSP 16242 $GB 3114.0 R23 -.0871 R13 -.9961

608 1.8789 9RA .7287 BE3 3.2137 FSP 4413 SGI 5019.8 SG2 976.6 THA 68.69

LAUNCH DATE NOV 28 1964 FLIGHT TIME 258.00

HELIOCENTRIC C(_IC DISTANCE 576.899

RL 147.83 LAL -.00 LOL 63.77 VL 33.029 GAL .90 AZI. 96.43 HCA 176.77 SMA

Rp 227.73 LAp -.36 LOP 240.56 VP 21.407 GAP -.52 AZP 83.58 TAL 3.13 TAp

RC 240.248 GL -53.25 GP 41.01ZAL 79.63 ZAP 116.18 ETS 152.86 ZAE 135.22 ETE

PLANI[TOCENTRIC CONIC

C3 21.323 VHL 4.818 DLA °34°78 RAL 121.77 RAO 6567.9 V[L 11.948 PTH 2.13 VHp

LNCH AZMTH LN(H TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

88.90 18 29 48 1403.72 23.36 4.27 353.29 116.54 18 53 10

111.10 23 42 8 5899.78 23.38 268.03 353.30 116.52 25 17 7

68.90 18 29 48 1403.72 23.36 4.27 353.29 116.54 18 53 10

111.10 23 42 8 3633.76 23.38 288.03 353.30 116.52 25 17 7

68.90 18 29 48 1408.72 23.38 4.27 353,29 116,54 18 53 10

111.10 23 42 9 5899.78 23.38 268,03 353.30 116.52 25 17 7

DIFFERENTIAL C_RRECTIONS MID-COURSI[ EXECUTION ACCURACY

TOE 1.1564 TRA -.3399 TC3 1.1039 BAU 1.2452 SGT 1833.6 Srdl 5685.8 SG3 1095.1

ROE 3.0443 RRA 1.1126 RC3 4.2293 FAU .22859 RRT .SI88RRF -.9988 RTF -.8100

FOE-8.8107 FRA-2.8290 FC3-9.2810 BSP 19117 SrdS 5974.1 R23 -.0620 R13 -.9980

BIDE 3.2385 ORA 1.1634 BE3 4.3681FSP 3470 SGI 5887.0 3G2 1016.6 THA 74.74

ARRIVAL DATE AUG 7 1965

EARTH TO MARS

187.82 ECC .21455 INC 4.4213 vl 30.181

180.74 RCA 147.53 APO 228.12 V2 24.111

111.74 ZAC 121.98 ETC 253.34 ELF 128.30

4.208 OPA 28.17 RAP 202.78 ECC 1.2428

PO CST TIM INJ 2 LAT INJ 2 LONG

679.1 12.34 340.59

5033.3 28.31 257.41

480.1 10.97 323.26

4727.6 29.84 233.43

388.2 7.90 316.45

4392.2 33.39 207.60

ORBIT DETERMINATION ACCURACY

ST 1372.5 8R 2636.9 SS 3337.3

CRT .9697 Cfl3 1.0000 CST .9681

LSA 4457.5 MSA 325.1 9SA 3.0

EL1 2937.6 EL2 298.9 ALF 62.92

ARRIVAL DATE AUG 9 1965

EARTH TO MARS

187.64 ECC .21382 INC 6.4315 Vl 30.181

181.90 RCA 147.52 APO 227.76 V2 24.152

112.00 ZAC 128.91 ETC 251.83 CLP 125.78

4.673 DPA 35.32 RAp 203.94 ECC 1.3509

PO CST TIM INJ 2 LAT ZNJ 2 LONG

803.7 26.73 356.67

3099.8 26.74 260.43

803,7 26.73 356.67

3099.8 26.74 280.43

803.7 28,73 356.67

509g.8 26.74 260.43

ORBIT OETERNINATION ACCURACY

ST 1443.S SR 3812.6 SS 3447.S

CRT .9714 CR3 1.0000 CST .9696

LSA 5328.5 MSA 335.7 SSA 2.3

ELI 4064.0 EL2 321.6 ALF 69.67
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH 0ATE NOV 25 1964

HELIOCENTRIC CO_IIC

RL 147.83 LAL -.00

RP 225.38 LAP -.56

RC 250.84S ;L 67.36

PLANET(_ENTRIC CO_IC

C3 39.782 VHL 8.307

LNCN AZMTH LNCH TIME

17.35 10 4S 13

17.35 7 27 29

19.00 9 8 46

161.00 19 52 41

19.00 9 8 46

161.00 19 52 41

FLIGHT TIM( 266.00 ARRIVAL DATE AUG 21 1965

DISTANCE 600.522 EARTH TO MARS

LOL 65.77 VL 32.977 GAL .93 AZL 79.83 HCA 183.17 SMA 106.78 ECC .21023 |NC10.1668 vl 30.181

LOP 246.90 VP 21.615 GAP -2.25 AZP 100.15 TAL 5.36 TAp 188.53 RCA 147.51 Apo 226.05 V2 24.402

GP -44.09 ZAL 82.29 ZAP 108.16 (TS 196.00 ZAE 130.48 ETE 230.60 ZAC 45.54 ETC 250.53 CLP 115.72

OLA 73.35 RAL 202.69 RAD 6568.5 VEL 12.694 PTH 2.31 VHF 4.529 DpA -39.04 RAp 160.99 ECC 1.6547

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

4496.09 -38.63 239.68 124.66 19.64 11 58 9 3896.1 -46.11 256.25

4696.87 -25.64 243.90 80;65 16.93 8 45 46 4096.9 -35.27 241.53

4593.02 -31.91 240.26 101.97 19.73 10 25 19 3993.0 -39.39 237.19

2629.98 -31.90 86.21 101.94 19.73 20 59 42 2221.0 -39.39 85.15

4593.02 -31.91 240.28 101.97 19.73 10 25 19 5995.0 -39.39 257.19

2820.98 -31.90 86.21 101.94 19.73 20 39 42 2221.0 -39.39 85.15

DIFFERENTIAL CORRECTIONS

TDE 1.15S7 TRA -.0547 TC3 -.0321BAU 1.4986

ROE 2.3252 RRA 1.5599 RC3-2.8175 FAU .26686

FOE 4.8795 FRA 3.0834 FC3-5.8075 BSP 20888

BDE 2.5957 8RA 1.5612 BC3 2.8177 FSP 3612

MIO-COURDE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1068.7 SGR 8445.2 SG3 1122.7 ST 1049.8 SR 2583.2 SS 2081.6

RRT .1950 RRF .9997 RTF .2115 CRT .7827 CRS -.9996 CST -.7996

SG8 6533.2 R23 -.0115 R13 .9998 LSA 3422.9 MSA 626.2 SSA 2.4

SG1 6448.7 SG2 1047.6 THA 88.10 EL1 2718.4 EL2 621.0 ALF 71.35

LAUNCH DATE I_V 26 |$64 FLIGHT TIN( 270.00

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 224.99 LAp -.59

RC 252.$07 GL 60.59

PLANETOCENTRIC CONIC

C3 28.118 VHL 5.303

LNCH AZMTH LNCH TIME

23.21 8 4 53

156.79 18 31 4

23.21 8 4 53

156.79 18 31 4

23.21 8 4 53

156.79 18 31 4

ARRIVAL DATE AUG 23 1965

DISTANCE 604.464 EARTH TO MARS

LOL 63.77 VL 32.970 GAL .93 AZL 81.94 HCA 184.23 ,_A 186.67 ECC .20978 INC 8.0539 vl 30.101

LOP 247.97 VP 21.651 GAP -2.53 AZI= 98.03 TAL 5.38 TAp 189.61 RCA 147.51 APO 225.83 V2 24.444

GP -37.14 ZAL 80.81 2Ap 109.46 ETS 193.95 ZkE 135.16 ETE 225.13 ZAC 52.20 ETC 252.46 CLP 114.70

DIFFERENTIAL C_RRECTIONS

TOE .9470 TRA -.1500 TC3 -.0672 6AU 1.2301

ROE 2.7825 RRA 1.1066 RC3-3.2717 FAU .34474

FOE 8.8281 FRA 3.4255 FC-10.6143 8SP 19004

BDE 2.9204 BRA 1.1167 BC3 3.2723 FSP 5201

DLA 69.70 RAL 184.45 RAD 6568.1VEL 12.227 PTH 2.20 VHP 3.919 DpA -33.11 RAp 165.48 ECC 1.4628

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) C$T TIM INJ 2 LAT INJ 2 LONG

4495.28 -36.56 233.25 78.54 25.60 9 19 48 3895.3 -43.69 228.90

2743.98 -36.56 83.57 78.52 25.59 19 16 48 2144.0 -43.68 79.22

4495.28 -36.56 233.25 78.54 25.60 9 19 48 3895.3 -43.69 228.90

2743.98 -36.56 83.57 78.52 25.59 19 16 48 2144.0 -43.68 79.22

4495.28 -36.56 233.25 78.54 25.60 9 19 48 3895.3 -43.69 228.90

2743.98 -36.56 03.57 78.52 25.59 19 16 48 2144.0 -43.68 79.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1127.1 SG,R 5729.1 SG3 1573.1 ST 1032.8 SR 3160.6 Ss $409.1

RRT .2620 RRF .9998 RTF .2719 CRT .6914 CRS-I.0000 CST -.8957

SG8 5838.9 R23 -.0002 R13 .9998 LSA 4740.3 MSA 454.9 SSA 2.8

SGI 5736.9 SG2 1086.2 THA 86.94 ELI 3294.6 (L2 449.1 ALF 73.44

LAUNCH GATE NOV 26 1964

HELI(_ENTRIC C(_qIC

RL 147.63 LAL -.00

RP 224.60 LAP -.63

RC 253.951 GL 55._9

PLANETOCENTRIC CONIC

C3 22.384 VHL 4.731

LNCH AZMTH LNCH TIME

27.50 7 35 3

152.50 17 42 21

27.50 7 35 3

152.50 17 42 21

27.50 7 35 3

152.50 17 42 21

FLIGHT TIME 272.00 ARRIVAL DATE AUG 25 1965

DISTANCE 608.421 EARTH TO MARS

LOL 53.77 VL 32.965 GAL .93 AZL 83.22 HCA 185.30 SMA 185.57 ECC .20936 INC 6.7845 V! 30.181

LOP 249.04 Vp 21.690 GAp -2.00 AZP 96.76 TAL 5.38 TAp 190.68 RCA 147.51 Apo 225.63 V2 24.486

GP -31.87 ZAL 79.71 ZAp 109.55 ETS 191.29 ZAE 137.78 ETE 219.25 ZAC 57.19 ETC 253.56 CLP 113.20

DLA 66.02 RAL 174.61 RAD 6567.9 VEL 11.990 pTH 2.14 VHp 3.587 DpA -28.34 RAp 168.11ECC 1.3684

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4425.99 -38.76 226.17 63.69 31.42 8 48 49 3826.0 -45.45 220.65

2700.94 -38.76 81.12 63.67 31.41 18 27 22 2100.9 -45.44 75.60

4425.99 -38.76 226.17 63.69 31.42 8 48 49 3826.0 -45.45 220.65

2700.94 -38.76 81.12 63.67 31.41 18 27 22 2100.9 -45.44 75.60

4425.99 -38.76 226.17 63.69 31.42 8 48 49 3826.0 -45.45 220.65

2700.94 -38.76 81.12 63.67 31.41 18 27 22 2100.9 -45.44 75.60

DIFFERENTIAL CORRECTIONS

TOE .8640 TRA -.1814 TC3 -.1845 BAU 1.0426

ROE 2.4562 RRA .8439 RC3-3.4792 FAU .40108

F0610.6813 FRA 3.5633 FC-15.3116 8SP 17348

60E 2.6037 9RA .8632 BE3 3.4840 FSP 6530

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1190.6 SGR 5099.8 SG3 1923.2 ST 1058.8 SR 3070.3 Ss 4131.3

RRT .3834 RRF .9998 RTF .3908 CRT .9199 CRS-I.0000 CST -.9226

SG6 5236.9 R23 .0119 R13 .9997 LSA 5239.4 MSA 404.0 SSA 3.3

SG1 5121.2 SG2 1095.0 THA 84.64 EL1 3223.6 EL2 395.5 ALF 72.12

LAUNCH DATE NOV 26 1964 FLIGHT TIME 274.00

HELIOCENTRIC CONIC

RL 147.83 LAL -.OO

RP 224.21 LAp ".65

RC 255.576 GL 51.28

PLAN_TOCENTRIC CONIC

C3 19.088 VHL 4.369

LNCH AZMTH LNCM TIM(

31.30 7 20 23

148.70 17 9 58

31.30 7 20 23

148.70 17 9 58

31.30 7 20 23

148.70 17 9 58

ARRIVAL DATE AUG 27 1965

DISTANCE 612.391 EARTH TO MARS

LOL 63.77 VL 32.939 GAL .93 AZL 84.06 HCA 166.37 SHA 186.48 ECC .20897 INC 5.9366 vl 30.181

LOP 250.12 VIP 21.729 GAP -3.06 AZP 95.90 TAL 5.36 TAp 191.73 RCA 147.51 APO 225.45 V2 24.527

GP -27.82 ZAL 78.86 ZAp 109.91 ET9 189.03 Z_ 138.95 ETE 213.65 ZAC 60.96 ETC 254.25 CLP 111.50

DIFFERENTIAL CORRECTIONS

TOE .8446 TRA -.1843 TC3 -.3744 BAU .9164

flOE 2.0729 RRA .6570 RC3-3.5714 FAU .44729

F0611.3911 FRA 3.4_75 FC-20.2873 8SP 15482

BOE 2.2384 BRA .6851 BE3 3.5910 FSP 7397

DLA 62,78 RAL 188.71RAD 8567.8 VEL 11.852 PTH 2.10 VHp 3.382 DPA -24.51 RAp 169.68 ECC 1.3141

L-I TIM( |NJ LAT |NJ LONG INJ RT ASC |NJ AZI4TH INJ TIME PO CST TIM INJ 2 LAX INJ 2 LONG

4373.74 -39.63 219.86 53.49 36.44 8 33 17 3773.7 -45.90 213.46

2676.92 -39.64 79.14 53.48 36.44 17 54 35 2076.9 -45.89 72.74

4373.74 -39.85 219.86 53.49 36.44 8 33 17 3773.7 -45.90 213.46

2676.92 -39.64 79.14 53.48 36.44 17 54 35 2076.9 -45.89 72.74

4373.74 -39.65 219.86 53.49 36.44 8 33 17 3773.7 -45.90 213.46

2676.92 -39.64 79.14 53.46 36.44 17 54 35 2076.9 -45.89 72.74

MID-C.OURIM[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 1282.2 $GR 4547,3 SG3 2182.3 ST 1120.2 SR 2778.2 SS 4455.5

RflT .5115 RRF .9997 RTF .5175 CRT .9375 CRS-I.O000 CST -.9396

SGB 4724.6 R23 .0292 R13 .9993 LSA 5355.6 MSA 3T8.0 SSA 3.8

$4;1 4597,2 S_2 1089.8 THA 81.30 EL1 2973.3 EL2 364.3 ALF 68.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE NOV 26 1964 FLIGHT TIME 276.00

HELIOCENTRIC C(:_IIC DISTANCE 616.372

RL 147.63 LAL -.00 LOt. 63.77 VL 32.953 GAL .92 AZL 94.67 HCA 187.45 6MA

RP 223.82 LAp -.69 LO_ 251.20 VP 21.•69 GAP -3.31 A ZP 95.29 TAL 5.32 TAp

RC 257.180 GL 47.97 GP -24.66 ZAL 76.27 ZAp 107.83 ET6 197.15 ZA( 139.11ETE

PLANETOCENTRIC CONIC

C3 16.988 VHL 4.122 9LA 60.02 RAL 164.97 RAD 6567.7 VEL 11.763 PTH 2.09 VHp

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

34,58 • 13 7 4332.35 -39.85 214.47 46.10 40.60 8 25 19

145.42 16 46 34 2863.96 -39.84 77,67 46,09 40.60 17 30 58

34.58 • 13 7 4332.35 -39.65 214.47 46.10 40.60 9 25 19

145.42 16 48 34 2663.96 -39.84 77.67 46.09 40.60 17 30 58

34.58 7 13 7 4332.35 -39.85 214.47 46.10 40.60 8 25 19

145.42 16 46 34 2663.96 -39.84 77.67 46.09 40.60 17 30 58

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .8604 TRA -.1968 TC3 -.6230 9AU .8203 SGT 1412.2 SQR 4099.7 SG3 2385.8

ROE 1.•595 RRA .5359 RC3-3.§§77 FAU .48204 RRT .6243 RRF .9996 RTF .6290

FDEll.6350 FRA 3.4250 FC-24.5683 BSP 14150 SGB 4335.1 R23 .0529 RI3 .9982

BOE 1.9577 9RA .5709 9C3 3.6118 FSP 8135 SG1 4199.3 SG2 1076.7 THA 76.99

LAUNCH DATE NOV 26 1964 FLIGHT TII, E 279.00

HELIOCENTRIC CCNIC DISTANCE 620.364

RL 14•.63 LAL -.00 LOL 63.77 VL 32.950 GAL .91AZL 85.12 HCA 109.54 $14A

RP 223.44 LAp -.72 LOP 252.28 Vp 21.810 GAp -3.56 A ZP 94.82 TAL 5.27 TAp

RC 258.763 GL 45.26 GP -22.13 ZAL 77.82 ZAp 106.46 [TS 185.61 ZAE 139.57 ETE
PLANETOCENTflIC CONIC

CS 13.549 VHL 3.943 OLA 37.67 RAL 162.21RAO 6367.6 VEL 11.702 PTH 2.06 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH [NJ TIME

37.40 • 9 49 4298.23 -39.68 209.89 40.55 44.01 8 21 27

142.60 16 28 40 2657.71 -39.67 76.63 40.54 44.00 17 12 57

37.40 7 9 49 4298.23 -39.68 209.89 40.55 44.01 6 21 27

142.60 16 28 40 2657.71 -39.67 76.63 40.54 44.00 17 12 57

37.40 7 9 49 4299.23 -39.69 209.89 40.55 44.01 8 21 27

142.60 16 28 40 2637.71 -39.67 76.63 40.54 44.00 17 12 57

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .8943 TRA -.1937 TCS -.9192 BAU .7512 SGT 1578.2 9GR 3725.7 SG3 2547.0

ROE 1.5082 RRA .4481 RC3-3.4947 FAU .51040 RRT .7151RRF .9993 RTF .7186

FOE11.6205 FRA 3.3249 FC-28.4184 9SP 13122 9GB 4046.2 R23 .0827 RI3 .9961

BOE 1.7534 9RA .4882 9C3 3.6136 FSP 8716 961 3907.1SG2 1052.0 THA 71.78

ARRIVAL DATE AUG 29 1985

EARTH TO NARS

186.40 ECC .20861 INC 5.3308 Vl 30.181

192.77 RCA 147.52 APO 225.28 V2 24.569

208.63 ZAC 63.87 ETC 254.71CLP 109.69

3.244 DpA -21.39 RAp 170.60 ECC 1.2796

PO CST 71N INJ 2 LAT INJ 2 LONG

3732.3 -45.69 207.44

2064.0 -45.69 70.64

3732.3 -45.69 207.44

2064.0 -45.69 70.64

3732.3 -45.69 207.44

2064.0 -45.69 70.64

ORBIT DETERMINATION ACCURACY

ST 1207.4 SR 2486.7 63 4606.1

CRT .9498 CRS-I.OQO0 CST -.9516

LSA 5359.6 MSA 364.0 SSA 4.4

EL1 2743.1 EL2 342.4 ALF 64.82

ARRIVAL DATE AUG 31 1965

EARTH TO MARS

186.33 ECC .20828 INC 4.8759 vl 30.181

193.80 RCA 147.52 APO 225.13 V2 24.61!

204.28 ZAC 66.15 ETC 255.05 CLP 107.81

3.144 DpA -18.80 RAp 171.10 ECC 1.2359

PO CST TIM INJ 2 LAT INJ 2 LONG

3698.2 -45.16 202.42

2097.7 -45.17 69.17

3698.2 -45.18 202.42

2057.7 -45.17 69.17

3698.2 -43.18 202.42

2057.7 -4§.|7 69.17

ORBIT DETERMINATION ACCURACY

ST 1309.1SR 2223.3 SS 4649.4

CRT .9592 CRS-I.00QO CST -.9606

LSA 5305.3 MSA 354.0 SSA 5.1

EL1 2560.0 EL2 321.5 ALF 60.02

LAUNCH DATE NOV 26 1964

HELIOCENTRIC CONIC

RL 147.63 LAL -.DO

RP 223.05 LAP -.73

RC 260.S26 GL 42.99

PLANETOCENTRIC CONIC

C3 14.508 VHL 3.809

LNCH AZMTM LNCH TINE

39.85 7 8 48

140.15 16 14 26

39.8S 7 8 48

140.15 16 14 26

39.85 • 8 48

140.15 16 14 26

FLIGHT TIRE 280.00

DISTANCE 624.366

LOt. 63.77 VL 32.947 GAL .89 AZL 85.48 HCA 189.62 SHA

LOP 253.37 VP 21.851 GAp -3.81AZP 94.46 TAL 5.20 TAp

GP -20.07 ZAL 77.49 ZAp 104.90 ETS 184.32 ZAE 137.56 ETE

DLA 55.66 RAL 160.30 RAD 6567.6 VEL 11.657 pTH 2.05 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

4269.35 -39.33 205.99 36.27 46.82 8 19 57

2655.57 -39.32 75.93 36.26 46.81 16 58 41

4269.35 -39.33 205.99 36.27 46.82 8 19 57

2655.57 -39.32 75.93 36.26 46.81 16 58 4!

4269.35 -39.33 205.99 36.27 46.82 8 19 57

2655.57 -39.32 75.93 36.26 46.81 16 56 41

DIFFERENTIAL CCRRECTIONS

TDE .9391TRA -.1674 TC3-1.2541BAU .7032

ROE 1.3099 RRA .3842 RC3-3.4016 FAU .53367

FOE11.4694 FRA 3.2297 FC-31.8462 BSP 12358

80E 1.6117 BRA .4275 BC3 3.6234 FSP 9148

LAUNCH DATE NOV 26 1964

HELIOCENTRIC CONIC

RL 147.63 LAL -.00 LOt. 63.77 VL

RP 222.66 LAP -.79 LOP 254.46 VP

RC 261.869 GL 41.09 GP -18.36 ZAL

PLANETOCENTRIC CONIC

C3 13.722 VHL 3.704 DLA

MID-COURSE EXECUTION ACCURACY

SGT 1777.0 SGR 3412.8 SG3 2677.6

RRT .7827 RRF .9993 RTF .7853

SG8 3847.7 R23 .1167 R13 .9924

SGI 3710.9 962 1017.1 THA 65.90

FLIGHT TIM( 282.00

DISTANCE 628.377

32.943 GAL .99 AZL 95.76 HCA 190.71 SHA

21.893 GAP -4.05 AZP 94.16 TAL 5.12 TAp

• 7.28 2AP 103.21 ET$ 183.25 ZAE 136.22 ETE

53.93 RAL 158.89 RAO 6367.5 VEL 11.624 PTH 2.04 VHp

ARRIVAL DATE SEP 2 1965

EARTH TO MARS

186.26 ECC .20798 INC 4.5215 vl 30.181

194.82 RCA 147.52 APO 225.00 V2 24.653

200.58 ZAC 67.97 ETC 255.32 CLP 105.89

3.070 DpA -16.61 RAp 171.32 ECC 1.2388

PO CST TIM INJ 2 LAT INJ 2 LONG

3669.3 -44.53 198.22

2055.6 -44.52 68.17

3669.3 -44.53 198.22

2055.6 -44.§2 68.17

3669.3 -44,53 198.22

2035.6 -44.52 68.17

ORBIT DETERMINATION ACCURACY

ST 1420.8 SR 1995.8 SS 4631.5

CRT .9661CRS-I.0000 CST -.9676

LSA 5228.0 MSA 347.3 SSA 5.9

EL1 2431.3 EL2 301.0 ALF 54.86

ARRIVAL DATE SEP 4 1963

EARTH TO MARS

186.20 ECC .20771 INC 4.2378 vl 30.181

195.83 RCA 147.52 APO 224.87 V2 24.695

197.44 ZAC 69.45 ETC 255.53 CLF 103.93

3.013 DpA -14.71 RAp 171.32 ECC 1.2258
LNCH AZ14TH LNCH TIME L-1 TIME INJ LAT

41.98 • 9 14 4244.24 -38.89

138.02 16 2 46 2656.15 -38.89

41.98 7 9 14 4244.24 -38.89

138.02 16 2 46 2656.15 -38.99

41.98 • 9 14 4244.24 -38.89

138.02 16 2 46 2656.19 -39.86

DIFFERENTIAL CORRECTIONS

TOE .9893 TRA -.1795 TC3-1.6223 BAU .6720

ROE 1.1555 RflA .3394 RC3-3.2941FAU .55171

FDE11.2849 FRA 3.1761 FC-$4.8079 BSP 11931

BD( 1.5213 BRA .3835 BC3 3.6629 FSP 9349

INJ LONG INJ RT A$C INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

202.62 32.91 49.16 8 19 38 3644.2 -43.84 194.64

75.49 32.90 49.13 16 47 2 2056.1 -43.63 67.52

202.62 32,91 49.16 8 19 58 3644.2 -43.64 194.64

73.49 32,90 49.15 16 47 2 2056.1 -43.83 67.52

202.62 32.91 49.16 8 19 58 3644.2 -43.84 194.64

75.49 32,90 49.13 16 47 2 2036.1 -43.83 67.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S_T 2001.7 9GR 3147.9 863 2789.4 ST 1537.4 6R 1808.6 SS 4594.9

RRT .8318 RRF .9990 RTF .6336 CRT .9712 CRS-1.0000 CST -.9726

$GB 3730.4 R23 .1508 R13 .9976 LSA 3160.3 MSA 343.6 SSA 6.7

SG1 3601.8 SG2 971.0 THA 59.69 EL1 2357.0 EL2 261.2 ALF 49.77
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 26 ISG4 FLIGHT TIME 284.00 ARRIVAL DATE SEP 6 1965

HELIOCENTRIC CONIC DISTANCE 832.398 EARTH TO MAR S

RL 147.63 LAL -.00 LOL 63.77 VL 32.940 GAL .86 AZL 85.99 MCA 191.81 5MA 186.15 ECC .20747 INC 4.0052 vl 30.181

RP 222.28 LAP -.82 LOOP 255.55 VP 21.936 GAP -4.28 AZP 93.92 TAL 5.02 TAp 196.82 RCA 147.53 APO 224.77 V2 24.737

RC 263.392 GL 39.46 GF -16.91 ZAL 77.14 ZAp 101.44 ET8 182.34 ZAE 134.64 ETE 194.80 ZAC 70.67 ETC 255.71 CLP 101.96

PLANETOC(NTR|C C(_4IC

C3 13.109 VHL 3.6210LA 52.41RAL 157.84 RAD 6567.5 VEL 11.597 pTH 2.03 VHF 2.989 OFA -13.04 RAp 171.19 ECC 1.2157

LNCH AZMTH LNCH TiME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CS7 TiM INJ 2 LA7 INJ 2 LONG

43.86 7 10 56 4222.04 -58.42 199.68 50.22 51.13 8 20 58 3622.0 -45.14 191.56

136.14 15 55 2 2658.48 -58.41 75.24 30.21 51.12 16 37 21 2058,5 -43.13 67.12

43.86 7 10 36 4222.04 -58.42 199.68 50.22 51.13 8 20 58 3622.0 -43.14 191.56

136.14 15 53 2 2658.48 -38.41 75.24 30.21 51.12 16 37 21 2058.5 -45.15 67.12

43.88 7 10 36 4222.04 -58.42 199.68 30.22 51.13 8 20 58 3622.0 -45.14 191.56

136.14 15 53 2 2658.46 -38.41 75.24 30.21 51.12 16 37 21 2058.5 -43.13 67.12

DIFFERENTIAL CORRECTioNS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0431TRA -.1879 TC3-2.0208 8AU .6574 SGT 2248.5 8GR 2917.9 SG3 2873.3 ST 1656.4 SR 1647.8 SS 4532.9

ROE 1.0295 RRA .3042 RC3-3.1603 FAU .56675 RRT .8879 RRF .9986 RTF .8692 CRT .9751CRS-I.O000 CST -.9764

FOElt.0494 FRA 3.1223 FC-37.4295 B_ 11782 SG8 3683.7 R23 .1812 R13 .9821 LSA 5088.2 MSA 340.S SSA 7.5

BDE 1.4656 BRA .3475 BC3 3.7511FSP 9864 SGI 3568.7 SG2 913.3 THA 53.45 EL1 2321.8 EL2 260.8 ALF 44.85

LALR4CH DATE NOV 26 1964 FLIGHT TIME 286.00 ARRIVAL DATE SEP 8 1965

HELIOCENTRIC C.CNIC DISTANCE 636.429 EARTH TO MARS

RL 147.63 LAL -.00 LOL 63.77 VL 32.957 GAL .84 AZL 86.19 HCA 192.91 SMA 186.10 ECC .20725 iNC 5.8113 vl 30.181

RP 221.89 LAp -.8§ LOP 256.65 VP 21.979 GAP -4.51 AZP V2 24.779

RC 264.895 GL 38.05 GP -15.67 ZAL 77.08 ZAp 99.60 ETS CLP 99.98

PLANETOCENTRIC CONIC

C3 12.617 VHL 3.552 DLA 51.08 RAL 157.06 RAD 6567.5 VEL 11.576 PTH 2.02 VHP 2.934 DpA -11.56 RAP 170.94 ECC 1.2076

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LOHG

45.54 7 12 $8 4202.06 -37.94 197.09 28.06 52.81 8 22 40 3602.1 -42.47 188.86

134.46 15 44 46 2662.01 -57.93 75.13 28.05 52.80 16 29 8 2062.0 -42.46 66.91

45.54 7 12 38 4202.06 °37.94 197.09 28.06 52.81 8 22 40 3602.1 -42.47 188.86

134.46 15 44 46 2662.01 -37.93 75.13 28.05 52.80 16 29 8 2062.0 -42.46 66.91

45.54 7 12 38 4202.06 037.94 197.09 28.06 52.81 8 22 40 3602.1 °42.47 188.88

134.46 15 44 46 2662.01 -37.93 75.13 28.05 52.80 16 29 8 2062.0 -42.46 66.91

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1002 TRA -.1530 TC3-2.4890 8AU .6552 SGT 2811.2 SGR 2715.4 SG3 2945.2 ST 1779.4 SR 1§16.1SS 4473.8

ROE .9296 RRA .2788 RC3-3.0234 FAU .57718 RRT .8948 RRF .9982 RTF .8957 CRT .9783 CRS-I.00QO CST °.9795

FoEIO.8317 FRA 3.10§3 FC-39.6054 BSP 11928 SG8 3698.6 R23 .2043 R13 .9771 LSA $088.2 MSA 337.6 SSA 8.4

BOE 1.4403 BRA .3180 BC3 3.8845 FSP 10185 SG1 $600.6 SG2 845.7 THA 47.50 EL1 2325.3 EL2 240.5 ALF 40.33

93.72 TAL 4.90

181.58 ZAE 132.90

TAp 197.81 RCA 147.53 Apo 224.67

ETE 192.57 ZAC 71.69 ETC 255.87

LAUNCH DATE NOV 26 1964 FLIGHT TIME 288.00 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC CC_4%C

RL 147.63 LAL -.00

RP 221.51 LAP -.88

RC 266.379 GL 36.82

PLAN(TOCENTR|C CONIC

C3 12.212 VHL 5.495

LNCH AZMTH LNCH TIME

47.04 7 15 10

132.98 15 37 40

47.04 7 15 10

132.96 15 57 40

47.04 7 15 10

152.96 15 37 40

DISTANCE 640.469 EARTH TO MARS

LOL 63.77 VL 32.935 GAL .82 AZL 86.35 HCA 194.01 8MA 186.06 ECC .20708 INC 3.6467 Vl 30.191

LOP 257.75 VP 22.023 GAp -4.74 AZP 95.54 TAL 4.77_TAp 198.78 RCA 147.54 APO 224.59 V2 24.820

GF -14.59 ZAL 77.09 ZAp 97.73 ETS 180.89 ZAE 131.04 ETE 190.67 ZAC 72.55 ETC 256.02 CLP 97.99

DLA 49.89 RAL 156.49 RAO 6567.5 VEL 11.559 PTH 2.02 VHp 2.907 OPA -10.22 RAP 170.61ECC 1.2010

L-I TIME INJ LAT INJ LONG INJ RT ASC iNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

4185.85 -37.46 194.77 26.30 54.26 8 24 55 5583.9 -41.82 186.47

2688.36 -57.45 75.13 26.28 54.25 16 22 6 2066.4 -41.81 66.83

4183.85 -57.46 194.77 26.30 54.26 8 24 55 3583.9 -41.82 186.47

2666.36 -37.45 75.15 26.28 54.25 18 22 6 2066.4 -41.81 66.83

4163.65 -37.46 194.77 26.50 54.26 8.24 53 3588.9 -41.82 186.47

2666.36 -37.45 75.13 26.28 54.25 16 22 6 2066.4 o41.81 66.83

DIFFERENTIAL CCRRECTIO#48

TDE 1.1372 TRA -.1374 TC3-2.8785 BAU .6663

ROE .8447 RflA .2576 RCS-2.8983 FAU .58632

FDElO.5755 FRA _,0837 FC041.5844 BSP 12255

80E 1.4327 8RA .2919 BC3 4.0618 FSP 10412

MID-COURSE ExECUTiON ACCURACY ORBIT DETERMiNATiON ACCURACY

SGT 2787.4 SGR 2537.1SG3 3000.6 ST 1901.2 SR 1400.1SS 4401.1

RRT .9144 RRF .9978 RTF .9152 CRT .9808 CRS°l.0000 CST -.9818

SGB $769.2 R23 .2194 R13 .9752 LSA 4983.1 MSA 335.2 SSA 9.3

SG1 3688.4 SG2 776.0 THA 42.06 EL1 2350.8 EL2 221.1 ALF 36.21

LAUNCH DATE NOV 26 1964 PLIGHT TIM( 290.00 ARRIVAL DATE SEP 12 1965

HELIOCENTRIC C._4IC

RL 147.63 LAL -.DO LOt. 63.77 VL 52.93S GAL

RP 221.13 LAP -.91 LOP 2S8.86 VP 22.067 GAP

RC 267.844 GL 55.75 GP 018.64 ZAL 77.15 ZAP

PLAN(TOCENTRiC CONIC

C3 11.874 VHL 5.446 OLA 48.62 RAL 156.08 RAID 6567.5 VEL

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG |NJ

48.42 7 18 2 4187.12 °36.99

131.58 15 31 31 2871.24 -36.96

48.42 7 10 2 4167.12 -38.99

131.58 15 SI 31 2871.24 -38.98

48.42 7 10 2 4187.12 -36.99

131.58 15 31 31 2871.24 °38.99

DIFFERENTIAL CCRRECTiON8

TOE 1.2117 TRA o.1228 TC303.3414 BAu .8891

ROE .7712 RRA ,2394 RC3-2.7711FAU .59455

FOElO.2788 FRA S.0521 FC-43.3435 BSP 12839

8DE 1.4363 BRA ,2690 BC3 4.3410 FSP 10520

DISTANCE 644.518 EARTH TO MARS

.79 AZL 66.50 HCA 195.11 SMA 186.05 ECC .20689 INC 3.5048 vl 30.181

-4.98 AZP g3.38 TAL 4.63 TAp 199.74 RCA 147.54 APO 224.52 V2 24.862

95.82 ETS 180.32 ZAE 129.10 ETE 189.05 ZAC 73.28 ETC 256.15 CLP 95.99

11.544 PTH 2.01VHP 2.887 DpA 09.00 RAP 170.22 ECC 1.1954

RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

192.69 24.86 55.53 8 27 29 3567.1 o41.21 184.33

75.21 24.85 55.52 16 16 3 2071.2 o41.20 66.86

192.66 24.86 55.53 8 27 29 3567.1 o41.21 184.33

75.21 24.65 55.52 16 IG 3 2071.2 o41.20 66.86

192.68 24.66 55.53 8 27 29 3567.1 o41.21 184.33

75.21 24.85 55.52 16 16 3 2071.2 o41.20 68.86

MIO-COUR�( (xI[CUTION ACCURACY ORBIT OETERN|NATION ACCURACY

SGT 3075.5 _ 2378.4 SG3 3047.4 ST 2018.1 SR 1298.3 ss 4308.4

RflT .9268 RRF .9989 flTF .9296 CRT .9826 CRS-I.0000 CST °.9836

3897.6 R23 .227| R13 .9708 LSA 4919.8 MSA 333.6 SSA 10.2

SG1 3822.6 SG2 709.1 THA 37.18 EL1 2390.0 EL2 203.2 ALF 32.52
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 26 1964

HELIOCENTRIC CONIC

RL 147,65 LAL -.00

RP 220.75 LAP -.94

RC 269.292 GL 34.80

PLANETOCENTRIC CONIC

C3 11.586 VHL 3,404

LNCH AZMTH LNCH TIME

49.68 7 21 12

130.32 15 26 1D

49.68 7 21 12

130.32 15 26 10

49.68 7 21 12

150.52 15 26 10

FLIGHT T|ME 292.00 ARRIVAL DATE SEP 14 1965

DISTANCE 648.577 EARTH TO MARS

LOL 63.77 VL 32.952 GAL .77 AZL 86.62 HCA 196.22 SNA 186.00 ECC .20675 INC 3.3816 Vl 30.181

LOP 259.97 VP 22.111 GAP -5.18 A ZP 93.25 TAL 4.47 TAp 200.69 RCA 147.55 APO 224.46 V2 24.903

GP -12.80 ZAL 77.26 ZAP 93.90 ETS 179.81 ZAE 127.09 ETE 187.67 ZAC 73.91ETC 256.26 CLP 94.00

DLA 47.84 RAL 155.80 RAD 6567.4 VEL 11.551 PTH 2.01 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

4151.54 -56.54 190.77 23.68 56.65 8 30 24

2676.54 -56.55 75.35 23.67 56.64 16 10 47

4151.54 -36.54 190.77 23.68 56.65 8 30 24

2676.54 -36.53 75.35 25.67 56.64 16 10 47

4151.54 -36.54 190.77 25.68 56.65 8 30 24

2676.54 -36.53 75.55 25.67 56.64 16 10 47

DIFFERENTIAL CORRECTIONS

TOE 1.2669 TRA -.1051 TC5-5.8180 BAU .7195

ROE .7087 RRA .2252 RC5-2.6452 FAU .59957

FOE 9.9765 FRA 5.0596 FC-44.8011 8SP 15255

BO( 1.4516 BRA .2485 BC5 4.6448 FSP 10651

LAUt4CH DATE NOV 26 1964

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 220.57 LAP -.97

RC 270.721GL 33.95

PLANETOCENTRIC CONIC

C5 11.537 VHL 5.367

LNCH AZMTH LNCH TIME

50.84 7 24 58

129.16 15 21 28

50.84 7 24 58

129.16 15 21 28

50.84 7 24 58

129.16 15 21 26

MID-COURSE EXECUTION ACCURACY

SGT 5372.3 SGR 2232.7 SG3 3079.4

RRT .9597 RRF .9960 RTF .9408

SGB 4044.4 R23 .2281 R15 .9697

SGI 5992.7 SG2 644.8 THA 32.85

2.875 DpA -7.88 RAp 169.79 ECC 1.1907

PO CST TIM INJ 2 LAT INJ 2 LONG

3551.5 -40.62 182.38

2076.5 -40.61 66.96

5551.5 -40.62 182.38

2076.5 -40.61 66.96

5551.5 -40.62 182.38

2076.5 -40.61 66.96

ORBIT DETERMINATION ACCURACY

ST 2155.4 SR 1206.2 SS 4213.4

CRT .9842 CRS -.9999 CST -.9851

LSA 4863.9 MSA 332.2 SSA 11.2

EL1 2445.4 EL2 186.7 ALF 29.26

FLIGHT TIME[ 294.00 ARRIVAL DATE SEP 16 1965

DISTANCE 652.644 EARTH TO MARS

LOL 63.77 VL 52.931 GAL .74 AZL 86.73 HCA 197.34 SMA 185.98 ECC .20665 INC 5.2736 Vl 30.181

LOP 261.09 VP 22.156 GAP -5.39 AZP 95.13 TAL 4.30 TAp 201.65 RCA 147.55 APO 224.42 V2 24.945

GP -12.05 ZAL 77.42 ZAp 91.98 ETS 179.38 ZAE 125.05 ETE 186.48 ZAC 74.46 ETC 256.40 CLP 92.02

DLA 46.95 RAL 155.64 RAO 6567.4 VEL 11.521 PTH 2.01 VHp 2.864 DpA -6.84

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

4136.89 -36.11 189.01 22.71 57.66 8 33 35 5556.9

2682.18 -36.10 75.55 22.70 57.65 16 6 10 2082.2

4136.89 -36.11 189.01 22.71 57.66 8 33 55 5556.9

2682.18 -56.10 75.55 22.70 57.65 16 6 10 2082.2

4136.89 -56.11 189.01 22.71 57.66 8 33 55 3536.9

2682.18 -56.10 75.55 22.70 57.65 16 6 10 2082.2

DIFFERENTIAL CCRRECTIONS MID-COURSE ExECuTION ACCURACY

TOE 1.5214 TRA -.0852 TC5-4.5041BAU .7565 SGT 5674.5 Star 2101.3 SG3 3102.9

RDE .6548 RRA .2158 RC5-2.5245 FAU .60517 RRT .9480 RRF .9950 RTF .9495

FOE 9.6640 FRA 5.0564 FC-46.0589 BSP 13954 SGIB 4232.9 R25 .2242 R13 .9696

BDE 1.4747 BRA .2501BC5 4.9898 FSP 10684 SGI 4192.1SG2 586.4 THA 29.09

RAp 169.33 ECC 1.1866

INJ 2 LAT INJ 2 LONG

-40.07 180.59

-40.06 67.15

-40.07 180.59

-40.06 67.15

-40.07 180.59

-40.06 67.13

ORBIT DETERMINATION ACCURACY

ST 2251.2 SR 1126.7 SS 4114.4

CRT .9854 CRS -.9999 CST -.9862

LSA 4812.0 NSA 330.9 SSA 12.1

ELi 2511.5 EL2 171.7 ALF 26.39

LAUNCH DATE NOV 26 1964 FLIGHT TIME 296.00 ARRIVAL DATE SEP 18 1965

DISTANCE 656.720 EARTH TO MARS

LOL 65.77 VL 32.930 GAL .7D AZL 86.82 HCA 198.46 SMA 185.97 ECC ,20654 INC 3.1778 vl

LOP 262,20 VP 22.201 GAP -5.58 AZP 95.01 TAL 4.11 TAp 202.56 RCA 147.56 APO 224.38 V2

GP -11.57 ZAL 77.65 ZAp 90.06 ET$ 178.99 ZAE 122.98 ETE 185.46 ZAC 74.95 ETC 256.51CLP

OLA 2.860 DpA -5.88 RAp 168.85

L-I TIME INJ LAT PO CST TIM INJ 2 LAT

4122.95 -55.69 3523.0 -39.54

2688.11 -35.67 2088.1 -39.53

4122.95 -35.69 5523.0 -59.54

2688.11 -55.67 2088.1 -39.53

4122.95 -35.69 3523.0 -39.54

2688.11 -55.67 2088.1 -39.53

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 220.00 LAp -1.01

RC 272.134 GL 35.19

PLANETOCENTR|C CONIC

30.181

24.986

90.06

ECC 1.1830

INJ 2 LONG

178.93

67.35

178.93

67.35

178.93

67.35

C3 11.t20 VHL 3.335 46.13 RAL 155.58 RAD 6567.4 VEL 11.511 pTH 2.01VHp

LNCH AZMTH LNCH TIME INJ LONG INJ RT ASC |NJ AZMTH INJ TIME

51.93 7 28 19 187.57 21.93 58.57 8 57 1

128.O7 15 17 18 75.78 21.92 58.55 16 2 6

51.93 7 28 19 187.57 21.95 58.57 8 57 1

128.O7 15 17 18 75.78 21.92 58.55 16 2 6

51.93 7 28 19 187.37 21.93 58.57 8 37 1

128.07 15 17 18 75.78 21.92 58.55 16 2 6

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3726 TRA -.0649 TC5-4.8070 9AU .7990 SGT 3985.5 SGR 1960.4 SG5 3115.4 ST 2560.9 SR 1058.3 SS 4020.6

ROE .6089 RRA .2050 RC3-2.4053 FAU .60421 RRT .9558 RRF .9957 RTF .9560 CRT .9864 CRS -.9999 CST -.9870

FDE 9.3625 FRA 5.0500 FC-47.0404 8SP 14741 $G8 4448.4 R23 .2161 R13 .9703 LSA 4769.6 MSA 330.9 SSA 13.1

SOS 1.5016 BRA .2150 BC3 5.3745 FSP 10716 SGt 4415.S SG2 536.5 THA 25.78 EL1 2582.4 EL2 159.0 ALF 23.95

LAUNCH DATE NOV 26 1964 FLIGHT TIME 298.00 ARRIVAL DATE SEP 20 1965

HELIOCENTRIC CONIC 0I STANCE 660.805 EARTH TO MARS

RL 147.65 LAL -.O0 LOt. 63.77 VL 52.929 GAL .67 AZL 86.91MCA 199.58 SMA 185.96 ECC .20647 INC 3.0925 V1 30.181

RP 219.62 LAp -1.04 LOP 265.55 VP 22.246 GAp -5.79 AZP 92.91 TAL 5.90 TAp 203.48 RCA 147.57 Apo 224.36 V2 25.027

RC 275.529 GL 32.50 GP -10.75 ZAL 77.88 ZAp 88.14 ETS 178.65 ZAE 120.90 ETE 184.57 ZAC 75.37 ETC 256.62 CLP 88.11

PLANETOCENTRIC CONIC

C3 10.928 VHL 3.506 OLA 45.56 RAL 155.61RAD 6567.4 VEL 11.505 pTH 2.00 VHp 2.859 DpA -4.98 RAp 168.36 ECC 1.1798

LNCH A Zt4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

52.95 7 52 11 4109.66 -55.28 185.85 21.51 59.40 8 40 41 3509.7 -39.03 177.37

127.05 15 15 57 2694.25 -55.27 76.06 21.30 59.58 15 58 31 2094.2 -39.02 67.61

52.95 7 52 11 4109.66 -35.28 185.83 21.51 59.40 8 40 41 3509.7 -39.03 177.37

127,05 15 15 57 2694.25 -55.27 76.06 21.50 59.58 15 58 31 2094.2 -39.02 67.61

52.95 7 32 11 4109.66 -55.28 185.83 21.31 59.40 8 40 41 3509.7 -39.03 177.37

127.05 15 15 57 2694.25 -35.27 76,06 21.30 59.38 15 58 51 2094.2 -39.02 67.61

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4259 TRA -.0405 TC5-5.3114 BAU .8448 SGT 4293.2 SGR 1868.9 $63 3119.0 ST 2470.3 SR 996.9 SS 5921.6

ROE .5684 RRA .1972 RC3-2.2868 FAU .60386 RRT .9586 RRF .9921RTF .9615 CRT .9874 CRS -.9999 CST -.9878

FOE 9.0484 FRA 3.0572 FC-47.6588 BSP 15633 SGB 4662.4 R25 .2045 R15 .9716 LSA 4729.4 MSA 329.0 SSA 14.1

BDE 1.5351BRA .2015 BC3 5.7827 FSP 10693 961 4656.6 SG2 490.4 THA 22.92 ELi 2659.8 EL2 146.6 ALF 21.79
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 26 1964 FLIGHT TIME 300.00 ARRIVAL DATE SEP 22 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 219.25 LAP -1.07

RC 274.906 GL 31.88

PLANETOCENTRIC CONIC

C3 10.757 VHL 3.280

LNCH AZMTH LNCH TIME

53.93 7 36 15

126.07 15 10 21

53.93 7 36 15

126.07 15 10 21

53.93 7 36 15

126.07 15 10 21

DIFFERENTIAL C(3RRECTIONS

TOE 1.4713 TRA -.0156

ROE .5330 RRA .1916

FDE 8.7352 FRA 3.0883

BDE 1.5648 BRA .1923

D|STANCE 664.898 EARTH TO MARS

LOL 63.77 VL 32.929 GAL .63 AZL 86.98 HCA 200.70 SMA 185.96 ECC .20642 INC 3.0156 vl 30.181

LOP 264.45 VP 22.292 GAP -5.99 AZP 92.82 TAL 3.68 TAp 204.39 RC4 147.57 Ap 0 224.34 V2 25.067

GF -10.19 ZAL 78.16 ZAp 86.23 ETS 178.35 ZAE 118.82 ETE 183.79 ZAC 75.75 ETC 256.73 CLP 86.17

DLA 44.64 RAL 135.71RAO 6567.4 VEL 11.495 pTH 2.00 VHp 2.863 DpA -4.14 RAP 167.87 [CC 1.1770

L-I TIME |NJ LAT INJ LONG )NJ RT ASC |NJ AZNTH |NJ TIME PO CS_ TIM |NJ 2 LAT INJ 2 LONG

4096.88 -34.88 184.37 20.81 60.15 8 44 32 3496.9 -38.55 175.90

2700.58 -34.87 76.36 20.81 60.14 15 55 22 2100.6 -38.54 67.90

4096.88 -34.88 184.37 20.81 60.13 8 44 32 3496.9 -38.55 175.90

2700.38 -34.87 76.36 20.81 60.14 15 55 22 2100.6 -38.54 67.90

4096.88 -34.88 184.37 20.81 60.15 8 44 32 3496.9 -38.55 175.90

2700.58 -34.87 76.36 20.81 60.14 15 55 22 2100.6 -38.54 67.90

MID-COURSE ExECUTiON ACCURACY ORBIT DETERMINATION ACCURACY

TC3-3.8292 9AU .8946 8GT 4607.4 SGR 1766.5 8G3 3115.0 ST 2372.8 SR 942.7 $9 3823.9

RC5-2.1750 FAU .60183 RRT .9613 RRF .9903 RTF m9657 CRT .9881CR9 --.9999 CST --.9883

FC-48.4380 B_P 16542 SGB 4954.4 R25 .1912 R13 .9729 LSA 4692.7 HSA 329.5 SSA 15. 1

BC3 6.2210 FSP 10664 861 4915.4 862 454.9 THA 20.42 ELI 2736.7 EL2 136.6 ALF 19.95

LAUNCH DATE NOV 26 1964 FLIGHT TIME 302.00 ARRIVAL DATE 8EP 24 1965

HELIOCENTRIC CC_iZC DISTANCE 669.000 EARTH TO MARS

RL 147.63 LAL -.00 LOL 65.77 VL 52.929 GAL .59 AZL 87.05 HCA 201.85 SNA 185.96 ECC .20659 [NC 2.9463 vl 30.181

RP 218.89 LAp -1.10 LOP 265.58 vP 22.558 GAP -6.19 A ZP 92.74 TAL 3.45 TAp 205.28 RCA 147.58 Apo 224.34 v2 25.108

RC 276.266 GL 51.52 GP -9.67 ZAL 78.49 ZAp 84.55 ET8 178.08 ZAE 116.74 ETE 185.12 ZAC 76.10 ETC 256.83 CLP 84.27

PLANETOCENTRIC CONIC

C3 10.605 VHL 5.256 DLA

LNCH AZNTH LNCH Tiled[ L-i TIME INJ LAT INJ LOIAG INJ RT ASC INJ AZNTH INJ TIME

54.86 7 40 33 4084.41 -54.50 182.97 20.44 60.86 8 48 57

125.14 lS 7 24 2707.19 -54.48 76.69 20.45 60.85 15 52 31

54.86 7 40 33 4084.41 -54.50 182.97 20.44 60.86 8 48 37

125.14 13 7 24 2707.19 -54.48 76.69 20.45 60.85 15 52 51

54.86 7 40 33 4084.41 -54.50 182.97 20.44 60.86 8 48 37

123.14 15 7 24 2707.19 -34.48 76.69 20.45 60.85 15 52 31

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.3176 TRA .0132 TC3-6.3460 BAU .9458 SGT 4920.6 9GR 1669.5 SG5 5099.8

ROE .3011RRA .1870 RC3-2.0603 FAU .59775 RRT .9635 RRF .9881RTF .9692

FOE 8.4067 FRA 3.1217 FC-49.8032 9SP 17530 SGB 5196.1 R23 .1765 R13 .9745

8DE 1.5982 BRA .1873 BC3 6.6721FSP 10621 SGI 5178.7 962 424.5 THA 18.23

43.96 RAL 155.88 RAD 6567.4 VEL 11.489 PTH 2.00 VHp 2.871DpA -5.36 RAP 167.38 ECC 1.1745

PO CST TIH |NJ 2 LAT INJ 2 LONG

5484.4 -38.08 174.50

2107.2 -38.07 68.23

3484.4 -38.08 174.50

2107.2 -38.07 68.23

3484.4 -38.08 174.50

2107.2 -38.07 68.23

ORBIT DETERMINATION ACCURACY

ST 2673.3 SR 993.2 SS 3720.0

CRT .9887 CR9 -.9998 CST -.9887

LSA 4655.5 RSA 329.6 SSA 16.1

EL1 2815.7 EL2 127.2 ALF 18.32

LAUNCH DATE NOV 26 1964 FLIGHT T|ME 304.00 ARRIVAL DATE SEP 26 1965

HELIOCENTRIC CONIC DISTANCE 673.110 EARTH TO MAR 8

EL 147.83 LAL -.00 LOL 63.77 VL 32.930 GAL .53 AZL 87.12 HCA 202.97 SMA 185.97 ECC .20638 INC 2.8833 vl 50.181

RP 218.52 LAP -1.12 LOP 266.71 VP 22.383 GAP -6.37 AZF 92.66 TAL 3.20 TAp 206.17 RCA 147.59 APO 224.35 v2 25.148

RC 277.609 GL 30.80 GF -9.19 ZAL 78.83 ZAp 82.49 ETS 177.85 ZAE 114.67 ETE 182.52 ZAC 76.41ETC 256.93 CLP 82.39

PLANETOCENTRIC CONIC

C3 10.464 VHL 3.235 DLA 43.31RAL 156.11RAD 6567.4 VEL 11.483 pTH 2.00 VHp 2.882 OpA -2.62 RAp 166.90 ECC 1.1722

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ A ZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

55.75 7 45 2 4072.25 -34.12 181.62 20.17 61.52 8 32 54 3472.2 -37.62 173.16

124.25 15 4 46 2714.02 -34.11 77.05 20.16 61.51 15 30 0 2114.0 -37.61 68.59

55.75 7 45 2 4072.25 -34.12 181.62 20.17 61.52 8 32 54 5472.2 -37.62 175.16

124.25 15 4 46 2714.02 -34.11 77.05 20.16 61.51 15 50 0 2114.0 -37.61 68.59

55.75 7 45 2 4072.25 -34.12 181.62 20.17 61.52 8 52 54 3472.2 -37.62 173.16

124.25 15 4 46 2714.02 -34.11 77.05 20.16 61.51 15 50 0 2114.0 -37.61 68.59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.5613 TRA .0443 TC3-6.8645 BAU .9984 9GT 3252.9 8GR 1579.4 SG3 3078.1 ST 2768.8 SR 848.5 SS 3613.7

RDE .4725 RRA .1838 RC3-1.9513 FAU .59255 RRT .9645 RRF .9834 RTF .9719 CRT .9892 CRS -.9998 CST -.9888

FOE 8.0722 FRA 3.1704 FC-49.0062 BSP 18537 SGB 5466.0 R23 .1612 R13 .9756 LSA 4619.0 MSA 331.2 9SA 17.1

8DE 1.6313 8RA .1890 BC3 7.1365 FSP 10545 861 5451.3 8G2 401.5 THA 16.32 EL1 2895.5 ELZ 119.1 ALF 16.89

LAUNCH DATE NOV 26 1964 FLIGHT TIME 506.00 ARRIVAL DATE SEP 28 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00 LOL 63.77 VL

RP 218.16 LAp -1.13 LOP 267.83 VP

RC 278.933 GL 30.32 GP -8.75 ZAL

PLANETOCENTRIC CON|C

C3 10.338 VHL 3.215

LNCH AZNTH LNCH TIME

56.62 7 49 45

123.38 15 2 23

56.62 7 49 45

123.38 15 2 Z3

56.62 7 49 45

123.38 15 2 23

DIFFERENTIAL CA_RRECT[ON$

TDE 1.6089 TRA .0841 TC3-7.3672 BAU 1.0492

RDE .4517 RRA .1843 RC3-1.8517 FAU .38175

FOE 7.8432 FRA 3.2933 FC-48.7155 BSP 19719

BDE 1.6711 BRA .2025 BC3 7.5915 F SP 10581

DISTANCE 677.226 EARTH TO MARS

52.930 GAL .50 AZL 87.17 HCA 204.10 SMA 185.98 ECC .20640 INC 2.8256 vl 30.181

22.429 GAP -6.56 AZP 92.58 TAL 2.94 TAp 207.04 RCA 147.59 APO 224.36 V2 25.188

79.25 ZAp 80.65 ETS 177.64 ZAE 112.61ETE 182.00 ZAC 76.69 ETC 257.03 CLP 80.54

OLA 42.68 RAL 156.40 RAO 6567.4 VEL 11.477 PTH 2.00 VHp 2.896 OpA -1.94 RAp 166.44 ECC 1.1701

L-[ TIME ]NJ LAT [NJ LONG |NJ RT A$C [NJ AZ14TH |NJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

4060.25 -55.75 180.32 19.99 62.14 8 57 25 3460.3 -37.17 171.85

2721.11 -53.73 77.44 19.98 62.15 15 47 44 2121.1 -37.16 68.98

4060.25 -33.75 180.32 19.99 62.14 8 57 25 3460.3 -37.17 171.85

2721.11 -55.75 77.44 19.98 62.15 15 47 44 2121.1 -37.16 68.98

4060.25 -35.73 180.52 19.99 62.14 8 57 25 3460.3 -37.17 171.85

2721.11 -53.75 77.44 19.98 62.13 15 47 44 2121.1 -37.16 68.98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5541.2 $GR 1494.9 865 5045.0 ST 2871.1 SR 816.8 58 3555.7

RRT .9632 RRF .9822 RTF .9741 CRT .9897 CRS -,9997 CST -.9889

9GB 5759.4 R25 .1462 R13 .9769 LSA 4630.4 MSA 335.2 SSA 17.8

861 5726.2 862 388.8 THA 14.64 EL1 2982.9 EL2 112.5 ALF 15.75
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 26 1964 FLIGHT T|HE 308.00 ARRIVAL DATE SEP 30 1965

HELIOCENTRIC C(_IC

RL 147.63 LAL -.00

RP 217.80 LAP -1.16

RC 280.240 GL 29.88

PLANETOCENTRIC CONIC

C3 10.223 VHL 3.197

LNCH AZMTH LNCH TIME

37.47 7 54 38

122.53 15 0 14

57.47 7 54 38

122.53 15 0 14

57.47 7 54 38

122.33 13 0 14

DISTANCE 661.354 EARTH TO MARS

LOL 63.77 VL 32.931GAL .46 AZL 87.23 HCA Z0§.24 SMA 185.99 ECC .20643 INC 2.7727 vl 30.181

LOP 268.99 VP 22.476 GAp -6.74 AZP 92.51TAL 2.66 TAp 207.91RCA 147.60 APO 224.39 V2 25.228

GP -6.34 ZAL 79.68 ZAp 78.84 ETS 177.46 ZAE 110.58 ETE 181.54 ZAC 76.95 ETC 257.12 CLp 78.72

DLA 42.08 RAL 156.74 RAO 6567.4 VEL 11.472 PTH 1.99 VHp 2.913 OpA -1.29 RAp 165.99 ECC 1.1682

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

4048.42 -33.36 179.04 19.90 62.73 9 2 6 3446.4 -36.73 170.58

2728.45 -33.37 77.86 19.89 62.71 15 45 42 2128.4 -36.72 69.40

4048.42 -33.38 179,04 19.90 62.75 9 2 6 3448.4 -36.73 170.58

2728.45 -33.37 77.86 18.89 62.71 15 45 42 2128.4 -36.72 69.40

4048.42 -33.38 179.04 19.90 62.73 9 2 6 3448.4 -36.73 170.58

2728.45 -33.37 77.86 19.89 62.71 15 45 42 2128.4 -36.72 69.40

DIFFERENTIAL CORRECTIONS

TOE 1.6425 TRA .1169 TC3-7.8980 BAU 1.1053

ROE .4272 RRA .1801 RC3-1.7381FAU .57626

FOE 7.4693 FRA 3.2986 FC-48.7999 BSP 20658

BOE 1.6972 BRA .2148 8C3 8.0870 FSP 10380

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5832.5 SGR 1417.9 $G3 3013.4 ST 2948.3 SR 777.2 SS 3430.3

RRT .9628 RRF .9786 RTF .9762 CRT .9902 CRS -.9996 CST -.9890

SGB 6021.8 R23 .1292 R13 .9782 LSA 4377.4 MSA 334.4 SSA 18.9

SGI 6010.2 382 373.2 THA 13.18 EL1 3047.4 EL2 105.1ALF 14.65

LAUNCH DATE NOV 26 1964 FLIGHT TIM( 310.00 ARRIVAL DATE OCT 2 1965

HELIOCENTRIC CONIC OISTANCE 683.490

RL 147.63 LAL -.00 LOL 63.77 VL 32.932 GAL .41 AZL 87.28 HCA 206.39 SMA

RP 217.44 LAP -1.21 LOP 270.14 VP 22.522 GAP -6.92 AZP 82.44 TAL 2.37 TAp

RC 281.329 GL 29.47 GP -7.98 ZAL 80.15 ZkP 77.06 ETS 177.29 ZAE 108.57 ETE

PLANETOCENTRIC CONIC

C3 10.118 VHL 3.1810LA 41.49 RAL 137.13 RAD 6567.4 VEL 11.468 PTH 1.99 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

38.31 T 59 43 4038.57 -33.01 177.79 19.88 63.29 9 7 2

121.69 14 38 14 2736.15 -33.00 78.31 19.87 63.27 13 43 50

38.31 7 59 45 4038.37 -33.01 177.79 19.88 63.29 9 7 Z

121.69 14 38 14 2736.15 -33.00 78.31 19.87 63.27 15 43 50

58.31 7 59 43 4036.57 -33.01 177.79 18.89 63.29 9 7 2

121.69 14 38 14 2736.13 -33.00 78.31 19.87 63.27 15 43 30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.6737 TRA .1532 TC3-8.4234 BAU 1.1612 9GT 6180.8 3GR 1344.8 883 2975.6

ROE .4053 RRA .1789 RC3-1.6443 FAU .36888 RRT .9614 RRF .9743 RTF .9780

FOE 7.1049 FRA 3.3112 FC-48.6758 8SP 21§93 SG8 6305.8 R23 .1121 R13 .9794

BOE 1.7221BRA .2340 8C3 8.5843 FSP 10127 SGI 6295.4 SG2 362.0 THA 11.89

EARTH TO MARS

186.01ECC .20649 INC 2.7258 vl 30.181

208.76 RCA 147.60 APO 224.42 V2 25.268

181,14 ZAC •7.20 ETC 257.21CLP 76.93

2.934 DpA -.68 RAp 163.56 ECC 1.1663

PO CST TIM INJ 2 LAT INJ 2 LONG

3436.6 -36.30 169.33

2136.2 -36.29 69.86

3436.6 -36.30 169.33

2136.2 -36.29 69,86

3436.6 -36.50 169.33

2136.2 -36.29 69.86

ORBIT DETERMINATION ACCURACY

ST 3021.1SR 742.1SS 3308.1

CRT .9907 CR8 -.9995 CST -.9890

LSA 4528.8 MSA 333.6 SSA 19.9

ELI 3109.4 EL2 98.2 ALF 13.69

LAUNCH DATE NOV 26 1964 FLIGHT TIRE 312.00

HELIOCENTRIC CONIC DISTANCE 689.633

RL 147.63 LAL -.00 LOL 63.77 VL 32,934 GAL .33 AZL 87.32 HCA 207.54 SHA

RP 217.09 LAP -1.24 LOP 271.29 yp 22.568 GAp -7.09 AZP 92.38 TAL 2.07 TAp

RE 282.801GL 29.09 GP -7.60 ZAL 80.66 ZAp 73.31 ETS 177.15 ZAE 106.59 ETE

PLANETOCENTRIC CONIC

C3 10.022 VHL 3.166 DLA 40.92 RAL 157.57 RAO 6557.4 VEL 11.463 pTH 1.99 VHp

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

59.13 8 5 7 4024.64 -32.65 176.54 19.93 63.82 9 12 12

120.8• 14 56 22 2744.26 -32.64 78.79 19.92 63.81 15 42 6

59.13 8 5 7 4024.64 -32.65 176.54 19.93 63.82 9 12 12

120.87 14 56 22 2744.26 -32.64 78.79 19.92 63.81 13 42 6

59.13 8 5 • 4024.64 -32.65 178.34 19.93 63.82 9 12 12

120.87 14 36 22 2744.26 -32.64 76.79 18.92 63.81 15 42 6

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.7037 TRA .1958 TC3-8.9413 8AU 1.2158 SGT 6463.4 9GR 1277.1 983 2933.1

ROE .3862 RRA .1738 RC3-1.3315 FAU .53998 RRT .9588 RRF .9693 RTF .9791

FOE 6.7502 FRA 3.3701 FC-48.3748 BSP 22630 9G8 6588.4 R23 .0975 R13 .9802

BDE 1.7470 BRA .2632 8C3 9.0749 FSP 9978 SGI 6578.8 SG2 356.6 TMA 10.76

LAUNCH DATE NOV 26 1964 FLIGHT TIDIE 314.00

HELIOCENTRIC C(_IIC DI STANCE 693.783

RL 147.63 LAL -.00 LOL 63.77 VL 32.935 GAL .30 AZL 87.36 HCA 208.69 ,SMA

RP 216.74 LAp -1.27 LOP 272.44 VP 22.614 GAP -7.26 AZP 92.31 TAL 1.75 TAp

RE 284.037 GL 28.73 GP -7.27 ZAL 81.19 ZAP 73.60 ETS 177.02 Z/_E 104.64 ETE

PLANET_ENTRIC CONIC

C3 9.933 VHL 3.152 DLA 40.35 RAL 138.03 RAD 6367.4 VEL 11.460 PTH 1.99 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME

59.96 8 10 42 4012.63 -32.28 I7§.31 20.04 64.34 9 17 35

120.04 14 54 38 2732.73 -32,27 79.31 20.03 64.33 13 40 31

59.96 8 10 42 4012.63 -32.28 173.31 20,04 64.34 9 17 33

120.04 14 54 38 2732.73 -32.27 79.3I 20.03 64.33 15 40 31

59.96 8 10 42 4012.63 -32.28 175.31 20.04 64.34 9 17 35

120.04 14 54 38 2752.73 -32.27 79.31 20.03 64.33 15 40 31

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.7290 TRA .2387 TC3-9.4374 8AU 1.2708 SGT 8763,3 SGR 1211.7 SG3 2880.5

RDE .3697 RRA .1739 RC3-1.4379 FAU .34904 RRT .9331RRF .9634 RTF .9803

FDE 6,4181 FRA 3.3950 FC-47.8316 BSP 23589 SGIB 6871.0 fl23 .0821 R13 .9813

BDE 1.7681 8RA .2934 Be3 9.5691FSP 9758 SGI 6861.8 SG2 333.9 THA 9.74

ARRIVAL DATE OCT 4 1965

EARTH TO MARS

186.04 ECC .20657 INC 2.6768 vl 30.181

209.61RCA 147.61APO 224.47 V2 25.307

160.78 ZAC 77.42 ETC 237.30 CLP 73.18

2.937 DpA -.12 RAp 165.16 ECC 1.1649

PO CST TIM INJ 2 LAT INJ 2 LONG

3424.6 -33.67 168.09

2144.3 -35.86 70.35

3424.6 -35.87 168,09

2144.3 -35.86 70.35

3424.6 -35.87 168.09

2144.3 -35.86 70.35

ORBIT DETERMINATION ACCURACY

ST 3091.3 SR 711.0 SS 3190.4

CR_ .9911CRS -.9993 CST -.9886

LSA 4466.4 MSA 336.8 SSA 20.9

ELI 3170.8 EL2 92.4 ALF 12.85

ARRIVAL DATE OCT 6 1965

EARTH TO MARS

186.07 ECC .20667 INC 2.6367 Vl 30.181

210.44 RCA 147.61Apo 224.52 v2 25.346

180.47 ZAC 77.64 ETC 237.38 CLP 73.46

2.983 DpA .41 RAp 164.78 ECC 1.1635

PO CST TIM INJ 2 LAT INJ 2 LONG

3412.6 -33.44 166.87

2152.7 -33.43 70.87

3412.6 -33.44 166.87

2152.7 -35.43 70.87

3412.6 -33.44 166.87

2132.7 -35.43 70.87

ORBIT DETERMINATION ACCURACY

ST 3152.9 SR 684.0 SS 3080.1

CRT .9916 CRS -.9991CST -.9885

LSA 4447.7 MSA 336.1 SSA 21.9

EL1 3223.1 EL2 86.5 ALF 12,15

1451



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 26 1964 FLIGHT TIM( 316.00 ARRIVAL DATE OCT 8 1965

HELIOCENTRIC COIAIC DISTANCE 697.942

RL 147.63 LAL _.00 LOt. 63.77 VL 32.937 GAL .24 AZL 87.40 HCA 209.85 SMA

RP 216.39 LAP -1.29 LOP 273.59 VP 22.680 GAP -7.43 AZP 92.25 TAL 1.41 TAp

RC 283,296 GL 28.40 GP -6.96 ZAL 81.76 ZAp 71.93 [TS 176.90 ZAE 102.72 ET[

PLANETOCENTRIC CONIC

C3 9.852 VHL 3.139 DLA 39.80 RAL 158.38 RAO 6567.4 VEL 11.436 pTH

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

60.78 8 16 35 4000.39 -31.92 174.06 20.22 64.84 9 23 15

119.22 14 32 57 2761.73 -31.90 79.86 20.21 64.83 15 38 59

60.78 8 18 35 4000.39 -31.92 174.06 20.22 64.84 9 23 15

119.22 14 32 57 2761.73 -31.90 79.86 20.21 64.83 15 38 59

60.78 8 18 35 4000.39 -31.92 174.06 20.22 64.84 9 23 15

119.22 14 52 57 2761.73 "-31.90 79.86 20.21 64.83 15 38 59

DIFFERENTIAL C._RECTION$ MIO-COURSE ExECuTION ACCURACY

TOE 1.7539 TRA .2887 TC3-9.9385 8AU 1.3240 SGT 7057.1 8GR 1152.8 SG3 2828.6

ROE .3553 RRA .1734 RC3-1.3690 FAU .53783 RRT .9504 RRF .9567 RTF .9816

FOE 6.1053 FRA 3.4527 FC-47.2621 BSP 24620 808 7150.6 R23 .0689 R13 .9822

BDE 1.7896 8RA .3367 BC310.0321FSP 9577 SG1 7141.8 SG2 554.4 THA 8.85

EARTH TO MARS

186.10 ECC .20678 INC 2.5978 vl 30.181

211.26 RCA 147.62 APO 224.58 V2 25.385

180.19 ZAC 77.84 ETC 257.45 CLP 71.79

1.99 VHp 3.011 DpA .91 RAp 164.43 ECC 1.1621

PO CST TIM INJ 2 LAT INJ 2 LONG

3400.4 -35.01 165.63

2161.7 -35.00 71.44

3400.4 -35.01 165.63

2161.7 -35.00 71.44

3400.4 -35.01 165.63

2161.7 -35.00 71.44

ORBIT DETERMINATION ACCURACY

ST 3213.7 SR 660.7 $5 2978.3

CRT .9921CRS -.9988 CST -.9882

LSA 4418.2 MSA 337.7 SSA 22.7

EL1 3279.9 EL2 81.0 ALF 11.54

LAUNCH DATE NOV 26 1964 FLIGHT TIME 318.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.DO LOt. 63.77 VL 32.939 GAL

RP 216.03 LAP -1.32 LOP 274.75 VP 22.706 GAP

RC 286.520 GL 28.08 GP -6.66 ZAL 82.37 ZAP

PLANETOCENTRIC CONIC

C3 9.776 VHL 3.127

LNCH AZMTH LNCH TIME

61.61 8 22 43

118.39 14 51 20

61.61 8 22 43

118.39 14 51 20

61.61 8 22 43

118.39 14 51 20

DIFFERENTIAL CCRRECTIONS

TOE 1.7730 TRA .3387 TC-10.4581 OAU 1.3773

ROE .3419 RRA .172D RC3-1.2817 FAU .52538

FOE 3.7847 FRA 5.4765 FC-46.5357 89P 25533

BDE 1.8057 BRA .3799 BC310.5364 FSP 9289

DISTANCE 702.108 EARTH TO MARS

.18 AZL. 87.44 HCA 211.00 SMA 186.14 ECC .20692 INC 2.5612 vl 30.181

-7.59 AZP 92.20 TAL 1.06 TAp 212.07 RCA 147.62 APO 224.65 v2 25.423

70.29 ETS 176.80 ZAE 100.83 ET( 179.94 ZAC 78.03 ETC 257.52 CLP 70.15

OLA 39.24 RAL 139.15 RAD 6567.4 VEL 11.435 PTH 1.99 VHp 3.042 DpA 1.36 RAp 164.11ECC 1.1609

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

3987.86 -31.34 172.81 20.45 65.35 9 29 11 3387.9 -34.58 164.39

2771.25 -31.53 80.46 20.44 65.31 13 37 32 2171.2 -34.57 72.04

3987.88 -31.34 172.81 20.43 65.33 9 29 11 3387.9 -34.58 164.39

2771.25 -31.53 80.46 20.44 65.31 15 37 32 2171.2 -34.57 72.OA

$987.88 -31.54 172.81 20.45 65.53 9 29 11 3387.9 -34.58 164.39

2771.25 -31.33 80.46 20.44 65.31 15 37 32 2171.2 -34.57 72.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIOt4 ACCURACY

SGT 7346.7 _ 1095.8 $63 2768.8 ST 3263.5 SR 638.8 SS 2869.5

RRT .9448 RRF .9488 RTF .9827 CRT .9927 CRS -.9984 CST -.9879

S6B 7428.0 R2S .0558 RI3 .9831 LSA 4379.3 MSA 336.6 SSA 23.7

801 7419.4 SG2 556.2 THA 8.04 ELI 3524.6 EL2 75.4 ALF 11.00

LAUNCH DATE NOV 26 1964 FLIGHT TIME 320,00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC CONIC DISTANCE 706.281

RL 147.63 LAL -.OO LOL 63.77 VL 32.942 GAL .12 AZL 87.47 MCA 212.17 SNA

RP 215.71 LAP -1.34 LOP 275.92 VP 22.752 GAP -7.75 AZP 92.14 TAL .70 TAp

nc 287.729 GL 27.78 OF -6.38 ZAL 83.00 ZAP 68.69 ETS 176.71 ZAE 98.98 ETE

PLANETOCENTRIC CONIC

C3 9.711VHL 3.116 DLA 38.69 RAL 139.75 RAD 6567.4 VEL 11.430 PTH

LNCM AZNTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

62.45 8 29 8 3975.02 -31.17 171.53 20.73 65.81 9 35 23

117.55 14 49 44 2781.37 -31.16 81.10 20.73 65.79 15 36 6

62.45 8 29 8 3973.02 -31.17 171.53 2D.73 65.81 9 35 23

117.55 14 49 44 2781.37 -3t.16 81.1D 20.73 65.79 15 36 6

62.45 8 29 8 3973.02 -31.17 171.53 20.73 65.81 9 35 23

117.55 14 49 44 2761.37 -31.16 81.1D 20.73 63.79 15 36 6

01FFERENTI AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.7887 TRA .3919 TC-10.9498 8AU 1.4300 SGT 7631.4 SGR 1044.6 $63 2713.6

ROE .3293 RRA .1711 RC3-1.2032 FAU .31470 RRT .9384 RRF .9399 RTF .9835

FOE 3.4505 FRA 3.5037 FC-45.8879 8SP 26516 SG8 7702.5 R23 .0434 R13 .9838

8DE 1.8186 BRA .4276 BC311.0155 FSP 9073 SG1 7694.2 SG2 358.2 THA 7.34

EARTH TO NARS

186.18 ECC .20708 INC 2.5269 vl 30,181

212.87 RCA 147.62 Apo 224.73 V2 25.461

179.72 ZAC 78.21ETC 257.59 CLP 68.55

1.99 VHp 3.075 OpA 1.79 RAp 163.83 ECC 1.1598

PO CST TIM INJ 2 LAT INJ Z LONG

3375.0 -34.15 163.13

2181.4 -34.14 72.70

3375.0 -34.15 163.13

2181.4 -34.14 72.70

3375.0 -34.15 163.13

2181.4 -34.14 72.70

ORBIT DETERMINATION ACCURACY

ST 3306.8 SR 617.8 SS 2752.3

CRT .9933 CRS -.9979 CST -.9874

LSA 4333.3 MSA 337.4 SSA 24.6

EL1 3363.3 EL2 70.2 ALF 10.52

LAUNCH OAT( NOV 26 1964 FLIGHT TIME 522.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC CCNIC DISTANCE 710.462

RL 147.63 LAL -.OO LOL 66.77 VL 32.944 GAL .06 AZL 87.51HCA

RP 213.38 LAP -1.37 LOP 277.08 VP 22.797 GAP -7.9D AZP 92.08 TAL

RC 288.924 GL 27.49 GP -6.12 ZAL 86.67 ZAP 67.13876 176.66 ZAE

PLANETOCENTRIC CONIC

C3 9.649 VHL 3.106 OLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

63.30 8 33 53 3961.70 -30.78 170.23 21.07 66.27 9 41 34

116.70 14 48 7 2792.19 -30.77 81.80 21.06 66.26 15 34 39

63.30 8 33 53 3961.70 -50.78 170.23 21.07 66.27 9 41 54

116.70 14 48 7 2792.19 -30.77 81.80 21.06 66.26 15 34 59

63.30 8 35 53 3961.70 -30.78 170.23 21.07 66.27 9 41 54

116.70 14 48 7 2792.19 -30.77 81.80 21.06 66.26 13 34 59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.8004 TRA .4481TC-11.4436 BAU 1.4833 SGT 7916.9 Sr,,R 999.7 SG3 2665.4

RDE .3191RRA .1688 RC3-1.1339 FAU .§0§66 RRT .9323 RRF .9303 RTF .9850

FDE 5.1601FRA 3.4831FC-43.3675 BSP 27421 $GB 7979.8 R23 .0278 R13 .9852

BDE 1.8284 8RA .4788 BC311.4997 FSP 8767 SGt 7971.7 SG2 359.0 THA 6.75

EARTH TO MARS

213.53 SMA 186.22 ECC .20726 INC 2.4947 vt 30.181

.32 TAp 213.66 RCA 147.62 APO 224.82 V2 25.498

97.16 ETE 179.53 ZAC 78.39 ETC 257.65 CLP 66.99

38.14 RAL 160.39 RAD 6567.3 VEL 11.447 PTH 1.99 VHP 3.111DpA 2.18 RAp 163.57 ECC 1.1588

PO CST TIN INJ 2 LAT INJ 2 LONG

3361.7 -33.71 161.84

2192.2 -33.70 73.41

3361.7 -33.71 161.84

2192.2 -33.70 73.41

3361.7 -33.71 161.84

2192.2 -33.70 73.41

ORBIT DETERMINATION ACCURACY

ST 3342.3 SR 600.8 SS 2651.3

CRT .9942 CRS -.9973 CST -.9875

LSA 4295.7 MSA 329.5 SSA 25.6

EL1 3395.5 EL2 63.9 ALF 10.14

1452



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 26 1964

HEL|OCENTRIC CONIC

RL 147.63 LAL -.DO

RP 215.05 LAp -1.40

RC 290.105 GL 27.22

PLANETOCENTRIC CO_llC

C3 9.594 VHL 3.097

LNCH AZMTH LNCH TIME

64.17 8 42 57

115.63 14 46 26

64.17 8 42 57

115.83 14 46 26

64.17 8 42 57

115.63 14 46 26

FLIGHT TIME 324.00 ARRIVAL DATE OCT 16 1965

DISTANCE 714.649 EARTH TO MARS

LOL 63.77 VL 32.947 GAL -.01AZL 87.54 HCA 214.51 SNA 186.27 ECC .20746 INC 2.4643 vl 50.181

LOP 278.26 VP 22.843 GAp -8.06 AZP 92.03 TAL 559.93 TAp 214.44 RCA 147.62 APO 224.91 V2 25.535

GP -5.88 ZAL 84.37 ZAp 65.61 ITS 176.56 ZAE 95.38 ETE 179.35 ZAC 78.56 ETC 257.70 CLP 65.48

DLA 37.59 RAL 161.07 RAD 6567.5 VEL 11.445 PTH 1.99 VHP 3.148 DpA 2.55

L-] TIME %NJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM

3947.85 -30.39 166.90 21.45 66.73 9 48 45 3347.8

2803.80 -30.58 82.56 21.44 66.72 15 33 10 2203.8

3947.85 -30.39 168.90 21.45 66.73 9 48 45 5347.8

2603.60 -30.38 82.56 21.44 66.72 15 33 10 2203.8

3947.85 -30.39 168.90 21.45 66.73 9 48 45 3347.8

2803.80 -30.38 82.56 21.44 66.72 15 33 10 2205.8

RAp 165.35 ECC 1.1579

INJ 2 LAT INJ 2 LONG

-33.26 160.52

-33.25 74.18

-33.26 160.52

-33.25 74.18

-33.26 160.52

-33.25 74,18

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.8510 TRA .5271 TC-11.8236 BAU 1.5221 6GT 8178.5 8GR 956.7 663 2562.2

ROE .3204 RRA .1763 RC3-1.0091FAU .47559 RRT .9100 RRF .9181RTF .9842

FOE 5.2093 FRA 3.8264 FC-42.9149 BgP 28993 $68 8234.2 R23 .0491 R13 .9845

8DE 1.6785 8RA .5564 8C311.8666 FSP 9376 SG1 8224.8 SG2 394.4 THA 6.09

LAUCqCH OATE NOV 26 1964 FLIGHT TIME 326.00

HELIOCENTRZC CASNIC DISTANCE 718.844

RL 147.63 LAL -.00 LOL 63.77 VL 32.950 GAL -.08 AZL 87.56 HCA 215.68 SMA 186.32 ECC .20769

RP 214.72 LAp -1.42 LOP 279.43 VP 22.888 GAP -8.21AZP 91.98 TAL 359.52 TAp 215.20 RCA 147.62

RC 291.272 GL 26.95 GP -5.65 ZAL 85.11 ZAp 64.13 ETS 176.49 ZAE 93.64 ETE 179.20 ZAC 78.73

PLANETOCENTRIC C(_41C

CS 9.545 VHL 3.090 DLA 37.03 RAL 161.78 RAD 6567.3 VEL 11.443 PTH 1.98 VHp 3.188 OpA 2.88

LNCH AZNTH LNCH TIME L-I T1ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

65.07 8 50 24 3933.34 -30.00 167.52 21.88 67.18 9 55 57 3333.3

114.93 14 44 39 2816.30 -29.99 83.38 21.87 67.17 15 31 36 2216.3

65.07 8 30 24 3933.34 -30.00 167.52 21.88 67.18 9 55 57 3333.3

114.93 14 44 39 2816.30 -29.99 83.38 21.87 67.|7 !5 31 36 2216.3

65.07 8 50 24 3933.34 -30.00 167.52 21.88 67.18 9 55 57 3333.3

114.93 14 44 39 2816.30 -29.99 83.38 21.8T 67.17 15 31 36 2216.3

01FFERENT1AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TD( 1.8176 TRA .5849 TC-12.3400 BAU 1.5793 SGT 8446.9 8GR 910.2 SG3 2513.0

ROE .3019 RRA .1732 RC3 -.9617 FAU .47180 RRT .9039 RRF .9047 RTF .9853

FOE 4.6024 FRA 3.7032 FC-42.7909 BSP 29396 SG8 8495.8 R23 .0243 R13 .9854

BDE 1.8425 8RA .6100 6C312.3775 FSP 8499 SG1 8487.1SG2 383.G THA 3.59

ORBIT DETERM|NATION ACCURACY

ST 3450.7 SR 606.0 SS 2729.3

CRT .9945 CRS -.9968 CST -.9866

LSA 4427.2 MSA 351.6 SSA 25.5

EL1 3503.0 EL2 62.6 ALF 9.91

ARRIVAL DATE OCT 18 1965

EARTH TO MARS

|NC 2.4356 vl 30.181

APO 225.02 v2 25.572

ETC 257.75 CLP 64.00

RAp 163.16 ECC 1.1571

INJ 2 LAT INJ 2 LONG

-32.81 159.16

-32.80 75.02

-32.81 159.16

-32.80 75.02

-32.81 159.16

-32.80 75.02

ORBIT DETERMINATION ACCURACY

ST 3403.1SR 573.0 SS 2465.9

CRT .9951CRS -.9951CST -.98A9

LSA 4227.1MSA _7.4 SSA 26.9

ELI 3450.5 EL2 55.7 ALF g.51

LAUMCH DATE NOV 26 1964 FLIGHT TIME 328.00 ARRIVAL DATE OCT 20 1965

HELIOCENTR|C CONIC

RL 147.63 LAL -.00

RP 214.40 LAp -1.44

RC 292.426 GL 26.69

PLAN(TOC(NTRIC CONIC

C3 9.502 YHL 3.083

LNCH AZMTH LNCH T|ME

65.99 8 58 14

114.01 14 42 45

65.99 8 58 14

114.01 14 42 45

65.99 6 58 14

114.01 14 42 45

OISTANCE 723.046 EARTH TO MARS

LOt. 63.77 VL 32.953 GAL -.15 AZL 87.59 HCA 216.86 SMA 186.37 ECC .20793 INC 2.4064 vl 30.181

LOP 280.81 VP 22.833 GAP -8.35 AZP 91.93 TAL 359.10 TAp 215.96 RCA 147.62 Apo 225.13 V2 25.608

GP -5.43 ZAL 85.87 ZAP 62.69 (TS 176.44 ZA( 91.94 ETE 179.06 ZAC 78.89 ETC 257.79 CLP 62.56

DLA 36,47 RAL 162.52 RAO 6567.3 VEL 11.441PTH 1.98 VHp 3.230 DpA 3.18

L-I TIN( IHJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST T1M

3918.09 -29.59 166.10 22.35 67.63 10 3 32 3318.1

2829.77 -29.38 84.27 22.34 67.62 15 29 55 2229.8

3918.09 -29.59 166.10 22.33 67.63 10 3 32 3318.1

2829.77 -29.38 84.27 22.34 67.62 15 29 55 2229.8

3916.09 -29.59 166.10 22.35 67.63 10 3 32 3318.1

2829.77 -29.58 84.27 22.34 67.62 15 29 55 2229.8

RAp 163.01 ECC 1.1564

INJ 2 bAT INJ 2 LONG

-32.34 157.75

-32.34 75.93

-32.34 157.75

-32.34 75.93

-32.34 157.75

-32.34 75.93

DIFFERENTIAL CORRECTION3 MID-COURSE EXECUTION ACCURACy

TOE 1.8119 TRA .6567 TC-12.7794 BAU 1.6274 SGT 8701.7 SGR 870.4 SG3 2443.5

ROE .2919 RRA .1746 RC3 -.8891 FAU .45778 RRT .8923 RRF .8897 RTF .9850

FOE 4.2403 FRA 3.7649 FC-41.7073 BSP 30324 SG8 8745.! R23 .0199 R13 .9851

8OE 1.8352 8RA .6793 8C312.8103 FSP 8292 $61 8736.3 SG2 391.4 THA 5.11

LAUNCH OATE NOV 26 1964 FLIGHT TIM( 330.00

HELIOCENTRIC CONIC DISTANCE 727.233

RL 147.63 LAL -.00 LOt. 63.77 VL 32.937 GAL -.23 AZl. 87.62 HCA 218.04 SNA 186.43 ECC .20819

RP 214.06 LAp -1.47 LOP 281.79 VP 22.978 GAP -8.50 AZP 91.88 TAL 338.67 TAp 216.71 RCA 147.62

RC 293.566 GL 26.44 GP -5.22 ZAL 86.67 ZAP 61.29 ET$ 176.39 ZAE 90.27 ETE 178.94 ZAC 79.05

PLAN(TOCENTRIC CONIC

C3 9.465 VHL 3.077 DLA 35.90 RAL 163.30 RAD 6567.3 VEL 11.439 PTH 1.98 VHP 3.273 DpA 3.46

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO C$T TIM

66.95 9 6 31 3901.84 -29.17 164.60 22.86 68.08 10 11 33 3301.8

113.05 14 40 38 2844.30 -29.16 85.26 22.86 68.06 15 28 2 2244.5

66.95 9 6 31 3901.84 -29.17 164.60 22.86 68.08 10 11 33 3301.8

113.05 14 40 38 2844.50 -29.16 85.26 22.86 68.06 15 28 2 2244.5

66.95 9 6 31 3901.84 -29.17 164.60 22.86 68.08 10 11 33 3301.8

113.05 14 40 38 2844.50 -29.16 83.26 22.86 68.06 13 28 2 2244.5

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE 1.8072 TRA .7292 TC-13.2110 BAU 1.6730 SGT 8936.4 $GR 834.6 SG3 2374.7

RDE .2848 RRA .1743 RC3 -.8205 FAU .44414 RRT .8778 RRF .8730 RTF .9836

FOE 3.9549 FRA 3.8011 FC-40.6227 BSP 31095 3G8 8995.2 R23 .0131 R13 .9857

60E 1.8295 BRA .7496 6C313.2364 FSP 7954 861 8986.4 $62 398.8 THA 4.68

ORBIT DETERMINATION ACCURACY

ST 3406.6 SR 556.1 Ss 2328.1

CRT .9956 CRS -.9929 CST -.98Z4

LSA 4147.7 MSA 360.5 SSA 27.7

ELI 3451.3 EL2 51.5 ALF 9.23

ARR%VAL DATE OCT 22 1965

EARTH TO MARS

INC 2.3825 vl 30.181

Apo 225.25 V2 25.644

ETC 257.82 CLP 61.16

RAP 162.89 ECC 1.1558

INJ 2 LAT INJ 2 LONG

-31.87 156.27

-31.86 76.9_

-31.87 156.27

-31.86 76.93

-31.87 156.27

-31.86 76.93

ORBIT DETERMINATION ACCURACY

ST 3411.6 SR 544.0 SS 2221.2

CRT .9963 CRS -.9907 CST -.9812

LSA 4091.2 MSA 361.1 SSA 26.5

ELI 3454.4 EL2 46.3 ALF 9.05

1453



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LA_JNCH DATE NOV 26 1964 FLIGHT TIME 332.00 ARRIVAL DATE OCT 24 1965

HEL|OCENTRIC CON IC

RL 147.63 LAL -.DO LOL 63.77 VL

RP 213.77 LAP -1.49 LOP 282.97 VP

RC 294.693 GL 26.20 GF -5.02 ZAL

PLANETOCENTRIC CON|C

C3 g.435 VHL 5.072

LNCH AZMTH LNCH TIME

67.94 g 15 16

_12.06 14 38 16

67.94 g 15 18

112.06 14 38 16

67.94 9 15 18

112.08 14 38 16

DIFFERENTIAL CORRECTIONS

TDE 1.8010 TRA .8086 TC-13.6242 9AU 1.7211

ROE .2789 RRA .1747 RC3 -.7551FAU .43069

FOE 3.6930 FRA 3.8388 FC-39.5205 9SP 32002

BO£ 1.8225 8RA .8273 BC313.6451FSP 7735

DISTANCE 731.470 EARTH TO MARS

32.960 GAL -.31AZL 87.64 HCA 219.22 SHA 186.49 ECC .20848 INC 2.3581 vl 30.181

23.022 GAP -8.64 AZP 91.83 TAL 358.22 TAp 217.44 RCA 147.61APO 225.37 V2 25.679

87.50 ZAP 59.92 ETS 176.34 ZAE 88.63 ETE 178.84 ZAC 79.21ETC 257.85 CLP 59.80

DLA 35.32 RAL 184.10 RAD 6567.3 VEL 11.438 PTH 1.98 VHp 3.319 DpA 3.71 RAP 162.80 ECC 1.1553

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3884.52 -28.74 163.02 23.42 68.52 10 20 3 3284.5 -31.39 154.72

2860.55 -28.73 86.34 23.41 68.50 15 25 56 2260.5 -31.38 78.03

3884.52 -28.74 163.02 23.42 68.52 10 20 3 3284.5 -31.39 154.72

2860.55 -28.73 86.34 23.41 68.50 15 25 56 2260.5 -31.38 78.03

3884.52 -28.74 163.02 23.42 68.52 10 20 3 3284.5 -31.39 154.72

2860.55 -28.73 86.34 23.41 68.50 15 25 56 2260.5 -31.38 78.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT g206.2 SGR 803.3 SG3 2308.5 ST 3414.3 SR 534.0 SS 2125.0

RRT .8611RRF .8550 RTF .9861 CRT .9989 CRS -.9878 CST -.9796

SGB 9241,2 R23 .0081 R13 .9861 LSA 4040.4 MSA 363.9 SSA 29.2

SG1 9232.2 SG2 407.2 THA 4.31 EL1 3455.6 EL2 41.5 ALF 8.86

LAUNCH DATE NOV 26 lg64 FLIGHT TIME 334.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC CONIC

RL 147.63 LAb -.00 LOL 63.77 VL

RP 213.46 LAp -1.51 LOP 284.16 VP

RC 295.805 GL 26.96 GP -4.84 ZAL

PLANETOCENTRIC CONIC

C3 9.410 VHL 3.068

LNCH AZMTH LNCH TIME

68.99 9 24 38

111.01 14 35 56

68.99 9 24 38

111.01 14 35 36

68.98 9 24 38

111.01 14 35 36

DIFFERENTIAL CORRECTIONS

TOE 1.8093 TRA .9123 TC-13.934_ 8AU 1,7551

ROE .2752 RRA .1771RC3 -.6814 FAU .41271

FOE 3.4961 FRA 3.9473 FC-37.9699 BSP 33368

8DE 1.8501 8RA .9293 BC513.9511FSP 7661

DISTANCE 735.688 EARTH TO MARS

32.964 GAL -.39 AZL 87.67 HCA 220.41SMA 186.56 ECC .20879 INC 2.3347 vl 30.181

23.066 GAP -8.77 AZP 91.78 TAL 357.75 TAp 218.16 RCA 147.61APO 225.31V2 25.714

88.37 ZAP 58.60 ETS 176.30 ZAE 87.04 ETE 178.74 ZAC 79.36 ETC 257.88 CLP 58.47

DLA 34.73 RAL 164.93 RAD 6567.3 VEL 11.437 PTH 1.98 VHP 3.366 DpA 3.93 RAp 162.76 ECC 1.1549

L-I TIME lNJ LAT INJ LONG INJ RT ASC INJ AZ14TH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3865.93 -28.30 161.36 24.01 68.96 lO 29 4 3265.9 -30.89 153.07

2878.11 -28.28 87.53 24.01 68.94 15 23 34 2278.1 -30.88 79.24

3865.93 -28.30 161.36 24.01 68.96 10 29 4 3265.9 -30.89 153.07

2878.11 -28.28 87.53 24.01 68.94 15 23 34 2278.1 -30.88 79.24

3865.93 -28.30 161.36 24.01 68.96 10 29 4 3265.9 -30.89 153.07

2878.11 -28.28 87.53 24.01 68.94 15 23 34 2278.1 -30.88 79.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9423.6 SGR 775.2 863 2229.4 ST 3445.8 SR 528.2 SS 2064.1

RRT .8412 RRF .8351RTF .9863 CRT .9975 CRS -.9845 CST -.9781

SGB 9455.4 R23 .0071 R13 .9863 LSA 4034.2 MSA 369.9 S$A 29.5

SOt 9446.2 SG2 418.2 THA 3.97 EL1 3485.8 EL2 36.7 ALF 8.69

LAUNCH DATE NOV 26 1g64 FLIGHT TIME 336.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.DO LOL 63.77 VL

Re 213.16 LAP -1.53 LOP 285.35 VP

RC 296.904 GL 25.72 GF -4.66 ZAL

PLANETOCENTRIC CONIC

C3 g.3g2 VHL 5.065

LNCH A2MTH LNCH TIME

70.O9 9 54 33

109.gl 14 32 31

7o. Og 9 34 33

109.91 14 32 31

110.00 14 46 42

110.00 14 1g 32

DIFFERENTIAL CORRECTIONS

TOE 1.7840 TRA .9911 TC-14.3506 9AU 1.8036

RDE .2694 RRA .1767 RC3 -.6247 FAU .40084

FOE 3.2031FRA 3.g476 FC-36.9481BSP 33976

8DE 1.8043 BRA 1,0068 9C314.$642 FSP 7362

DISTANCE 739.918 EARTH TO MARS

32.968 GAL -.47 AZL 87.69 HCA 221.60 SMA 186.62 ECC .20912 1NC 2.3123 vl 30.181

25.110 GAp -8.91 AZP 91.73 TAL $57.28 TAp 218.88 RCA 147.60 APO 225.65 V2 25.748

89.26 ZAp 57.31 ETS 176.27 ZAE 85.47 ETE 178.66 ZAC 79.52 ETC 257.90 CLP 57.19

DLA 34.14 RAL 165.79 RAO 6567.3 VEL 11.436 pTH 1.98 VHp 3.415 OpA 4.13 RAp 162.74 ECC 1.1548

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

3845.82 -27.84 159.59 24.64 69.40 10 38 39 3245.8 -30.$8 151.$2

2897.48 -27,83 88.85 24.64 69.38 15 20 49 2297.5 -30,37 60.58

3845.82 -27.84 159.59 24.64 69.40 10 38 39 3245.8 -30.38 151.$2

2897.48 -27.83 88.85 24.64 69.38 15 20 49 2297.5 -30.37 80.58

2854.26 -28.83 85.89 25.05 70.79 15 34 17 2254.3 -31.18 77.47

2937.04 -26.85 91.51 24.21 68.00 15 8 29 2337.0 -29.59 83.$9

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9669.8 SGR 748.1 SG3 2165.6 ST 3412.5 SR 517.9 SS 1945.5

RRT .8213 RRF .8131 RTF .9866 CRT .9979 CRS -.9794 CST -.9735

SGB 9698.7 R23 .0021 R13 .9867 LSA 3944.3 MSA 374.1 SSA 30.3

SG1 9689.3 862 425.9 THA 3.64 EL1 3451.4 EL2 $3.4 ALF 8.61

LAUNCH DATE NOV 26 1g64 FLIGHT TIME 338.00 ARRIVAL DATE OCT 30 1965

NELIOCENTRIC CONIC DISTANCE 744.153

RL 1A7.83 LAL -.DO LOt. 63.77 VL 32.972 GAL -.56 AZL 87.71HCA

RP 212.87 LAP -1.56 LOP 286.55 VP 23.153 GAP -9.04 ALP 91.68 TAL

RC 297.989 GL 25.49 GP -4.50 ZAL 90.19 ZAp 56.06 ETS 176.24 ZAE

PLANE TOCENTRIC CONIC

C3 9.381VHL 3.063 DLA 33.53 RAL 166.68 RAO 6567.3 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

71.25 9 45 12 3823.81 -27.37 157.68 25.31 69.84 10 48 56

108.75 14 28 56 2919.02 -27.36 90.33 25.31 69.82 15 17 35

71.25 9 45 12 5823.81 -27.37 157.68 25.31 69.84 10 48.56

108.75 14 26 56 2919.02 -27.36 90.33 25,31 69.82 15 17 35.

110.00 15 27 18 2740.35 -31.11 77.80 26.67 75.07 16 12 58

110.00 13 46 O 3050.50 -23.74 98.86 23.62 64.65 14 36 51

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.7566 TRA 1.0755 TC-14.7339 BAU 1.8492 SGT 9903.6 SGR 722.9 SG3 2097.6

ROE .2645 RRA .1765 RC3 -.5676 FAU .38796 RRT .7990 RRF .7887 RTF .9870

FOE 2.9273 FRA 3.9457 FC-35.8034 BSIP 34622 SG8 9930.0 R23 -.0023 R13 .9870

BDE 1.7764 8RA 1.0899 BC514.7448 FSP 7066 $61 9920.5 SG2 434.0 THA 3.34

EARTH TO MARS

222.80 SMA 186.69 ECC .20947 INC 2.2909 vt 30.181

356.78 TAp 219.58 RCA 1_7.58 APO 225.80 V2 25.782

83.94 ETE 178.56 ZAC 79.67 ETC 257.91 CLP 55.94

11.435 PTH 1.98 VHP 3.465 DpA 4.30 RAp 162.75 ECC 1.1544

PO CST TIM INJ 2 LAT INJ 2 LONG

3223.8 -29.88 149.43

2319.0 -29.85 82.08

3223_8 -29.86 149.43

2319.0 -29.85 82.08

2140.3 -32.85 69.01

2450.5 -26.95 91.16

ORBIT DETERMINATION ACCURACY

ST 3375.8 SR 509.0 SS 1832.9

CRT .9980 CRS -.9731 CST -.9724

LSA 3886.3 MSA 378.0 SSA 31.1

ELI 3413.8 EL2 31.5 ALF 8.56
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE MOV 28 1964

HEL|OCEMTRIC C(:NIC

RL 14?.63 LAL -.00

RP 212.57 LAP -1.58

RC 299.06t GL 25.25

PLANET_ENTRIC CONIC

C$ 9.377 VHL 3.062

LNCM AZNTH LNCH TIME

72.50 9 S6 39

tOT.SO 14 24 44

72.50 9 58 39

lOT.SO 14 24 44

110.00 15 50 50

110.00 13 29 43

FLIGHT TIME 340.00 ARRIVAL DATE NOV 1 t965

DISTANCE 748.3g4 EARTH TO MARS

LOL 63.77 VL 82.976 GAL -.65 AZL 87.73 HCA 224.00 SMA 186.76 ECC .20g85 INC 2.2704 vl 50.181

LOP 287.75 VP 23.198 GAP -9.17 AZP 91.63 TAL 356.28 TAp 220.27 RCA 147.57 APO 225.96 v2 25.815

GP -4.34 ZAL 91.14 ZAp 54.84 ETS 176.21 ZAE 82.45 ETE 178.52 ZAC 79.82 ETC 257.92 CLp 54.72

DLA 32.91RAL 187.59 RAD 6567.3 VEL 11.485 PTH 1.98 VHP 3.517 OpA 4.45 RAp 162.80 ECC 1.1545

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T1ME PO CST TIM INJ 2 LAT INJ 2 LONG

3799.59 -28.89 155.61 26.01 70.27 10 59 59 3199.6 -29.32 147.39

2943.08 -26.88 91.98 26.01 70.26 15 13 47 2343.1 -29.31 83.78

3799.59 -26.89 155.61 26.01 70.27 10 59 59 3199.6 -29.32 147.59

2943.06 -26.88 91.98 26.01 70.26 15 13 47 2343.1 -29.31 83.76

2678.23 -32.11 73.24 27.74 77.60 16 35 29 2078.2 -33.49 64.27

3112.42 -21.88 102.70 23.65 63.06 14 21 35 2512.4 -25.31 95.23

01FFERENT|AL CORRECTIONS

TOE 1.7280 TRA 1.1686 TC-15.0949 BAU 1.8933

ROE .2_04 RRA .1769 RC3 -.5135 FAU .37551

FOE 2.9690 FRA 3.9657 FC-34.6705 BSP 35291

808 1.7475 BRA t.1819 BC313.1036 FSP 6797

LAUNCH DATE NOV 26 1964

HELIOCENTRIC CCNIC

RL 147.63 LAL -.00 LOL 63.77 VL 32.980 GAL

RP 2t2.29 LAp -1,60 LOP 288.95 VP 23,238 GAP

RC 300.120 GL ZS,OZ GP -4,19 2AL 92.13 ZAp

PLANETOCENTRIC CONIC

MID-COUR9E EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

86710133.9 SGR 701.3 SG3 2033.4 ST 3337.9 SR 501.5 88 1729.2

RRT .7753 RRF .7632 RTF .9872 CRT .9979 CRS -.9848 CST -.9686

$6810158.2 R23 -.0058 R13 .9872 LSA 3772.8 MSA 385.1 SSA 31.7

$G110t48.5 SG2 442.3 THA 3.08 ELI 3373.2 EL2 31.9 ALF 8.53

FLIGHT TII_ 342.00 ARRIVAL DATE NOV 3 1965

DISTANCE 752.640 EARTH TO MARS

-.74 AZL 87.75 HCA 225.20 SMA 186.84 ECC .21026 INC 2.2507 vl 30.181

-9.30 AZP 91.59 TAt. 355.76 TAp 220.98 RCA 147.55 APO 226.12 V2 25.847

53.86 ETS 176.18 ZAE 80.99 ETE 178.46 ZAC 79.97 ETC 257.92 CLP 53.54

C3 9.379 VHL 3.063 OLA 32.27 RAL 168.52 RAD 6567.3 VEL 11.435 PTH 1.98 VHp 3.571 DpA 4.58 RAp 1"62.88 ECC 1.1544

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

153.34 26.75 70.71 11 12 0 3172.5 -28.77 145.14

93.87 26.75 70.70 15 9 12 2370.3 -28.76 85.67

153.34 25.75 70.71 11 12 0 3172.S -28.77 145.14

93.87 26.75 70.70 15 9 12 2370.3 -28.78 85.67

69.54 28.69 79.69 16 54 0 2028.9 -33.85 60.47

105.89 23.88 81.91 14 I0 31 2561.8 -23.92 98.3g

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T10354.2 SGR 681.7 SG3 1968.6 ST 3294.8 SR 495.4 SS 1834.0

RRT .7490 RRF .7356 RTF .9874 CRT .9974 CRS -.9545 CST -.9643

9G810378.6 R23 -.0082 R13 .9874 LSA 3690.0 MSA 391.6 SSA 32.3

S6110366.8 SG2 451.1 THA 2.83 ELI 3331.6 EL2 35.1 ALF 8.53

73.84 10 9 8 3772.50 -26.39

106.16 14 19 42 2970.28 -26.38

73.84 10 9 8 3772.§0 -26.39

106.16 14 19 42 2970.28 -26.38

110.00 16 10 11 2628.93 -32.77

110.00 13 17 49 3161.84 -20.33

DIFFERENTIAL CCRRECTIONS

TOE 1.6960 TRA 1.2670 TC-15.4264 BAU 1.9353

ROE .2572 RRA .1773 RC3 -.4597 FAU .36237

FOE 2.4306 FRA 3.9835 FC-33.4470 BSP 36010

BDE 1.7134 8RA 1.2794 80313.4333 FSP 6563

LAUNCH OATE NOV 26 1964

HELIOCENTRIC CONIC

RL 147.63 LAL -.OO 63.77 VL

RP 212.01 LAp -1.82

RC 301.167 GL 24.78

PLANETOCENTRIC CONIC

C3 9.390 VHL 3.064

LNCH AZMTH LNCH TIME

75.30 10 22 51

104.70 14 13 36

75.30 10 22 51

104.70 14,13 36

110.00 16 27 23

110.00 13 8 14

DIFFERENTIAL CCRRECTION8

TOE 1.6597 TRA 1.3706 TC-15.7381 8AU 1.9761

RDE .2542 RRA .1778 RC3 -.4085 FAU .34980

FOE 2.1913 FRA 3.gg90 FC-32.2327 8SP 36704

80E 1.6791 8RA 1.3821 8C315.7414 FSP 6324

LAUNCH DATE NOV 26 1964

LOL

LOP 290.13 VP 23.280 GAP -9.43 AZF 91.54 TAL 355.22 TAp 221.62 RCA 147.54 v2 25.879

GP -4.05 ZAL ,93.14 ZAP 32.51ETS 176.16 ZAE 79.56 ETE 278.41 ZAC 80.12 CLP 52.40

OLA 31.62 RAL 169.47 RAD 6567.3 VEL 11.436 PTH 1.98 VHp 3.625 OpA 4.69 RAp 162.99 ECC 1.1545

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3741.78 -25.87 150.80 27.53 71.15 11 25 12 3141.8 -28.20 142.63

3001.45 -25.86 96.04 27.53 71.14 15 3 37 2401.5 -28.19 87.87

3741.76 -25.87 150.80 27.53 71.15 11 25 12 3141.8 -28.20 142.63

3001.45 -25.88 96.04 27.53 71.14 15 3 37 2401.5 -28.19 87.87

2586.25 -33.25 66.30 29.59 81_56 17 10 29 lg86.2 -34.06 57.16

3204.96 -18.92 108.25 24.20 60.99 14 1 39 2605.0 -22.64 101.09

FLIGHT TIME 344.00 ARRIVAL DATE NOV 5 1965

DISTANCE 756.891 EARTH TO MARS

32.985 GAL -.83 AZL 87.77 HCA 226.40 SMA 186.92 ECC .21068 INC 2.2317 Vl 30.181

APO 226.30

ETC 257.92

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

8GT10568.8 SGR 664.2 SG3 1901.0 ST 3244.9 SR 489.7 SS 1537.4

RRT .7215 RRF .7063 RTF .9876 CRT .9964 CRS -.9409 CST -.9587

SG810589.4 R23 -.0110 R13 .9876 LSA 3601.6 MSA 400.6 SSA 32.8

S6110579.5 SG2 459.4 THA 2.60 ELi 3281.4 EL2 41.0 ALF 8.55

FLIGHT TIME 346.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00 LOt. 63.77 VL 32.989 GAL

RP 211.75 LAP -1.63 LOP 291.36 VP 23.321 GAP

RC 502.203 GL 24.54 GP -3.91ZAL 94.19 ZAp

PLANETOCENTRIC CONIC

C5 9.408 VHL 3.067 DLA 30.96 RAL 170.45 RAD 6567.3 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

76.93 10 58 11 3706.14 -2§.34 147.92

105.Q7 14 6 3 3037.83 -25.33 98.59

76.95 10 38 11 3706.14 -25.34 147.92

103.O7 14 6 3 3037.83 -25.33 98.59

110.00 16 43 13 2547.74 -33.39 63.35

110.O0 13 0 10 3244.23 -17.61 110.54

DIFFERENTIAL CORRECTIONS

TOE 1.6210 TRA 1.4795 TC-16.0222 8AU 2.0158

R0E .2522 RRA .1783 RC3 -.3592 FAU .33694

FOE 1.9752 FRA 4.0114 FC-31.0043 8SP 37427

8DE 1.6405 8RA 1.4902 8C316.0262 FSP 6105

DISTANCE 761.148 EARTH TO MARS

-.93 AZL 87.79 HCA 227.61 SMA 187.00 ECC .21114 INC 2.2135 vl 50.181

-9.56 AZP 91.49 TAL 354.67 TAp 222.28 RCA 147.51Apo 226.48 V2 25.911

51.39 ETS 176.13 ZAE 78.16 ETE 178.36 ZAC 80.27 ETC 257.91CLP 51.29

11.437 PTH 1.98 VHp 3.683 DpA 4.78

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

28.34 71.59 11 39 57 3106.1

28.33 71.58 14 56 41 2437.8

28.34 71.59 11 39 57 3106.1

28.33 71.58 14 56 41 2437.8

30.45 83.27 17 25 42 1947.7

24.63 60.22 13 54 14 2644.2

MID-COURSE EXECUTION ACCURACY

SGT10777.9 SGR 649.0 SG3 1836.3

RRT .6924 RRF .6758 RTF .9878

56810797.4 R23 -.0131 R13 .9878

S6110787.3 5G2 467.9 THA 2.39

RAp 163.13 ECC 1.1548

INJ 2 LAT INJ 2 LONG

-27.62 139.76

-27.61 90.44

-27.62 139.76

-27.61 90.44

-34.16 54.15

-21.44 103.50

OR8IT DETERMINATION ACCURACY

ST 3192.3 SR 485.3 SS 1451.5

CRT .9947 CRS -.9247 CST -.g528

LSA 3516.4 MSA 408.5 SSA 35.2

EL1 3228.6 EL2 49.4 ALF S.60

1455



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 26 1964

HELIOCENTRIC CO(qIC

RL 147.83 LAL -.00

9P 211.47 LAP -|.65

RC 303.226 GL 24.30

PLANETOCENTRIC CONIC

C3 9.435 VHL 3.072

LNCH AZMTH LNCH 7|ME

78.60 10 55 46

101.20 13 56 24

78.80 10 55 45

101.20 13 56 24

110.00 16 50 11

110.00 12 55 tO

FLIGHT TIME 548.00 ARRIVAL DATE NOV 9 1965

DISTANCE 765.410 EARTH TO MAR_

LOL 53.77 VL 52.994 GAL -1.03 AZL 87.80 HCA 228.82 SMA 187.08 ECC .21162 INC 2.1959 vl 30.181

LOP 292.57 Vp 25.362 GAp -9.66 AZP 91.45 TAL 354.11 TAp 222.95 RCA 147.49 APO 226.67 V2 25.941

GP -3.79 ZAL 95.26 ZAp 50.51 ETS 176.11 ZA[ 76.00 ETE 176.52 ZAC 60.42 [TC 257.90 CLP 50.21

OLA 30.28 RAL 171.45 RAO 6567.3 VEL 11.438 PTH 1.98 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

3653.52 -24.79 144.52 29.18 72.04 11 56 50

3081.56 -24.78 101.67 29.17 72.02 14 47 46

3663.52 -24.79 144.52 29.18 72.04 11 56 50

3081.56 -24.76 101.67 29.17 72.02 14 47 46

2512.14 -35.64 60.60 31.30 84.88 17 40 5

3280.95 -16.36 112.65 25.13 59.56 15 47 51

OIFFERENTIAL CORRECT|ONS

TOE 1.5785 TRA 1.5943 TC-16.2813 BAU 2.0541

ROE .2506 flflA .1786 RC3 -.3114 FAU .32425

FU( 1.7665 FRA 4.0854 FC-29.7520 BSP 38130

60( 1.5983 6flA 1.6043 8C315.2645 FSP 5690

MID-COURSE EXECUTION ACCURACY

SG710980.4 6DR 635.8 SG3 1771.8

RRT .6817 RRF .6439 RTF .9879

S5810998.6 R23 -.0148 R13 .9879

65110988.5 652 476.3 THA 2.20

LAUNCH OATE NOV 26 1964 FLIGHT TIM( 350.00

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 211.20 LAp -1.67

RC 304.242 GL 24.06

PLAN(TOCENTR|C CONIC

C3 9.471 VHL S.077

LNCH AZMTH LNCH, TIHE

81.04 11 16 51

98.96 13 45 25

100.00 14 27 15

100.00 13 15 42

110.00 17 12 27

110.00 12 46 $9

DISTANCE 769.676

LOL 63.77 VL 3z.gg9 GAL -1.13 AZL 87.82 HCA 230.03 SMA

LOP 293.79 VP 23.402 GAP -9.80 AZP 91.40 TAL 353.53 TAp

GP -3.67 ZAL 96.36 ZAP 49.26 ET6 176.09 ZN[ 75.46 ETE

3.740 DPA 4.84 RAP 163.30 ECC 1.1553

PO CST TIM ZNJ 2 LAT INJ 2 LONG

3065.5 -27.02 136.40

2481.6 -27.01 93.54

3063.5 -27.02 136.40

2481.6 -27.01 93.$4

1912.1 -34.18 51.37

2680.9 -20.28 105.72

ORBIT DETERMINATION ACCURACY

ST 3134.6 SR 481.6 68 1369.7

CRT .9920 CRS -.9042 CST -.9455

LSA 3429.1 MSA 418.3 SSA 33.G

EL1 3171.0 EL2 59.9 ALF 8.67

ARR1VAL DATE NOV 11 1965

EARTH TO MARS

187.16 ECC .21212 INC 2.1789 vl 30.181

223.56 RCA 147.46 APO 226.66 V2 25.971

178.29 ZAC 80.57 ETC 257.88 CLP 49.16

DLA" 29.59 RAL 172.46 RAD 6567.3 VEL 11.439 PTH 1.98 VHp 3.800 OpA 4.89

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZ14TH |NJ TIME PO CST TIM

3609.87 -24.23 140.34 30.05 72.48 12 17 1 3009.9

3136.68 -24.22 105.57 30.05 72.46 14 35 41 2536.7

2996.45 -26.61 95.92 30.80 75.85 15 17 11 2396.5

3225.33 -21.88 111.26 29.16 69.11 14 9 27 2625.3

2478.70 -34.02 58.00 32.14 86.41 17 55 46 1878.7

3315.85 -15.14 114.62 25.71 58.98 13 42 15 2715.9

01FFERENTIAL CGRRECT[ONS

TOE 1.5520 TRA 1.7155 TC-16.517e BAU 2.0916

ROE .2494 flMA .1792 RC5 -.2660 FAU .31196

FOE 1.5673 FflA 4.0324 FC-26.5174 8SP 38805

ODE 1.5522 BRA 1.7226 BC316.5197 FSP 5676

RAp 163.50 ECC 1.1559

INJ 2 LAT INJ 2 LONG

-26.40 132.23

-26.39 97.47

-28.29 87.52

-24.55 105.45

-34.14 48.76

-19.14 107.79

ORBIT DETERMINATION ACCURACY

ST 3072.5 SR 478.5 8S 1292.3

CRT .9862 CRS -.8790 CST -.6570

LSA 5339.9 MSA 428.6 88A 33.9

ELI 3108.7 ELZ 72.3 ALF 8,75

MID-COURSE EXECUTION ACCURACY

SGT11176.1 _ 824.3 SG3 1708.7

RRT .6301 RRF .6108 RTF .9881

66611195.5 R23 -.0166 R13 .9881

6Gl11185.0 652 484.5 THA 2.02

LAUNCH OAT( NOV 25 1954

HELIOCEHTRIC CO_IIC

RL 147.G3 LAL -.00

RP 210.95 LAP -1.59

RC 3O5.247 GL 23.51

PLANETOCENTR|C CONIC

C3 9.515 VHL 3.085

LNCH AZMTH LNCH TIME

84.07 11 45 5

95.93 13 23 25

100.00 15 0 49

100.00 12 50 22

110.00 17 26 12

110.00 12 41 27

FLIGHT TIME 352.00 ARRIVAL DATE NOV 15 1965

DISTANCE 775.947 EARTH TO MARS

LOt. 63.77 VL 53.004 GAL -1.24 AZL 67.64 MCA 231.25 SMA 187.25 ECC .21266 INC 2.1625 Vl 30.181

LOP 295.01 VP 23.442 GAP -9.92 AZP 91.35 TAL 352.83 TAp 224.19 RCA 147.43 APO 227.07 V2 28.001

GP -3.55 ZAL 97.49 ZAP 46.24 (TS 176.08 ZAE 74.15 ET( 178.26 ZAC 60.73 ETC 257.86 CLP 48.14

DLA 28.08 RAL 175.49 RAD 6567.3 VEL 11.441 PTH 1.96 VHP 3.860 DPA 4.92 RAP 163.73 ECC 1.1566

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

3553.39 -23.65 134.49 30.96 72.92 12 43 56 2933.4 -25.77 126.42

3215.01 -23.64 111.15 50.95 72.91 14 17 1 2615.0 -25.76 103.08

2902.20 -28.00 69.26 32.16 79.09 15 49 11 2302.2 -29.22 80.67

3321.43 -19.43 117.34 29.29 66.82 13 45 43 2721.4 -22.40 109.81

2446.94 -34.12 55.53 32.98 87.87 16 6 59 1846.9 -34.04 46.29

3349.45 -13.95 116.50 26.34 58.47 13 37 17 2749.5 -16.02 109.75

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.4801 TRA 1.8576 TC-16.7317 8AU 2.1286 SGT11371.3 6GR 614.5 653 1647.1 ST 3003.6 SR 476.0 SS 1220.6

ROE .2488 RRA .1797 RC3 -.2227 FAU .29996 RRT .5973 RRF .5769 RTF .9882 CRT .9829 CRS -.8476 CST -.9269

FOE 1.3761 FflA 4.0382 FC-27.2916 8SP 39469 65811387.8 R23 -.0180 R13 .9882 LSA 3247.0 MSA 440.3 SSA 34.1

80E 1.5009 6RA 1.8464 6C316.7532 FSP 5473 S5111377.2 652 492.6 THA 1.85 EL1 3039.8 ELI 66.6 ALF 8.86

LAUNCH DATE NOV 26 1954 PLIGHT TIME 354.00 ARRIVAL DATE NOV 15 1965

HELIOCENTRIC CCNIC

RL 147.63 LAL -.00 LOL 63.77 VL

RP 210.70 LAp -1.70 LOP 296.23 VP

RC 306.243 GL 23.55 GP -3.44 ZAL

PLANETOCENTRIC CONIC

C3 9.570 VHL 3._4

LNCH AZI4TH LNCH TIME

90.00 13 4 44

90,00 12 12 7

100.00 15 25 5

100.00 12 34 27

110.00 17 39 33

110.00 12 36 28

DIFFERENTIAL CCRRECT|ON$

TOE 1.4263 TRA 1.9591 TC-16.9129 BAU 2.1640

ROE .2486 RRA .1502 RC3 -.1808 FAU .28797

FOE 1.1954 FRA 4.0483 FC-26.0506 86P 40162

808 1.4478 BRA 1.9774 BC316.9156 FSP 5277

DISTANCE 778.223 EARTH TO MARS

53.009 GAL -1.35 AZL 87.85 HCA 232.47 SMA 167.34 ECC .21322 INC 2.1466 Vl 30.181

23.480 GAP -10.04 AZP 91.31 T/U.. 352.33 TAp 224.80 RCA 147.$9 APO 227.28 V2 26.029

98.65 ZAP 47.24 ETS 176.06 ZAE 72.87 ETE 176.23 ZAC 80.88 ETC 257.85 CLp 47.15

DLA 28.16 RAL 174.54 RAD 6567.3 VEL 11.444 PTH 1.g9 VHP 3.922 DPA 4.93 RAP 163.96 ECC 1.1575

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3289.94 -24.75 116.98 32.40 75.75 13 59 34 2689.9 -26.45 108.73

3460.70 -21.39 128.37 31.31 70.99 13 9 47 2860.7 -25.79 120.52

2837.44 -28.75 84.59 33.31 81.44 16 12 22 2237.4 -29.63 75.90

3388.43 -17.58 121.46 29.70 65.43 13 30 55 2788.4 -20.75 114.10

2416.55 -34.18 53.16 33.62 89.27 18 19 50 1816.5 -53.90 43.92

3382.10 -12.78 118.31 27.03 58.02 13 32 50 2782.1 -16.92 111.64

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

65TIL558.0 SGR 606.5 SG3 1586.1 ST 2935.4 SR 474.2 SS 1156.4

RRT .5639 RRF .5427 RTF .9882 CRT .9757 CRS -.6100 CST -.9151

S5811573.9 R23 -.0189 R15 .g882 LSA 3157.7 MSA 454.3 SSA 34.3

65111565.0 652 500.6 THA 1.70 EL1 2971.7 EL2 102.6 ALF 8.97
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 26 1964 FLIGHT T|ME 358.00 ARRIVAL OATE NOV 17 1965

HELIOCENTRIC CONIC DISTANCE 782.502 EARTH TO MARS

RL 147.63 LAL -.OO LOt. 63.77 VL 33,014 GAL -1.48 AZL 87.87 HCA 233.69 SMA 187.43 ECC .21381 INC 2,1311 V1 30.181

RP 210.46 LAP -1.72 LOP 297.45 VP 23.519 GAP -10.16 AZP 91.26 TAL 351.71 TAp 225.40 RCA 147.35 Apo 22?.50 V2 26.057

RC 307.229 GL 23.29 GP -3.34 ZAL 99.83 ZAP 46.26 ET$ 176.04 ZAE 71.82 ETE 178.21 ZAC 81.03 ETC 257.80 CLP 46.19

PLANETOCENTRIC CONIC

C3 9.635 VHL 3.104 OLA 27.42 RAL 175.60 RAD 8567.3 VEL 11.447 PTH 1.99 VHP 3.983 OPA 4.92 RAp 164.26 ECC 1.1586

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ]NJ L(_IG INJ RT ASC |NJ AZNTH [NJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

90.00 13 45 9 3172.90 -26.44 106.84 33.90 79.48 14 38 2 2572.9 -27.63 100.37

90.00 11 40 9 5380.40 -16.54 158.00 3t.43 68.21 12 39 49 2980.4 -21.34 128.44

100.00 15 43 43 2784.12 -29.23 80.70 34.58 83.43 16 32 10 2184.1 -29.83 71.95

100.00 12 22 14 3444.42 -13.96 124.83 30.24 84.39 15 19 58 2844.4 -19.28 117.61

110.00 17 52 54 2587.28 -34.18 50.87 34.68 90.62 18 52 21 1787.3 -33.71 41.66

110.00 12 31 34 3414.02 -11.65 120.06 27.77 57.65 13 28 48 2814.0 -15.82 113.46

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERM|NATIO(M ACCURACY

TOE 1.3630 TRA 2.1025 TC-17.0808 BAU 2.2002 SG711745.2 Sr, R 599.6 SG5 1527.4 ST 2858.3 SR 472.8 SS 1095.3

ROE .2488 RRA .1805 RC3 -.1418 FAU .27669 RflT .5299 RRF .5073 RTF .9883 CRT .9660 CRS -.7638 CST -.9013

FOE 1.0186 FRA 4.0452 FC-24.8624 BSP 40774 38811758.5 R23 -.0203 R13 .9883 LSA 3061.4 MSA 469.0 SSA 34.4

BOE 1.3674 8RA 2.1103 6C317.0814 FSP 5080 S8111747.5 SG2 508.3 THA _.55 ELI 2894.6 EL2 120.7 ALF 9.09

LAUNCH DATE NOV 28 1984 FLIGHT TIN( 358.00 ARRIVAL DATE NOV 19 1963

HELIOCENTRIC CONIC 01 STANCE 786.766 EARTH TO MARS

NL 147.63 LAL -.00 LOt. 63.77 VL 33.019 GAL -1.57 AZL 87.88 HCA 234.92 SMA 187.52 ECC .21444 INC 2.1161 vl 30.181

RP 210.22 LAP -1.73 LOP 298.67 VP 23.556 GAP -10.27 AZP 91.22 TAL 351.07 TAp 225.99 RCA 147.31 Also 227.73 V2 26.083

RC 308.20_ GL 23.02 GP -3.24 ZAL 101.03 ZAP 45.54 ETS 176.02 ZAE 70.40 ETE 178.19 ZAC 81.19 ETC 257.77 CLP 45.25

PLANETOCENTRIC CONIC

C3 9.710 VML 3.116 OLA 26.67 RAL 176.67 RAD 6567.4 VEL 11,450 PTH 1.99 VHP 4.050 DpA 4.90 RAp 164.37 ECC 1.1398

LNCfl AZMTH LNCH TEN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT ]NJ 2 LONG

90.00 14 11 39 3100.78 -27.24 103.71 35.11 81.93 15 5 19 2500.8 -28.07 95.14

90.00 11 22 13 3655.61 -16.58 140.64 31.89 66.71 12 23 9 3055.6 -19.59 133.26

100.00 16 4 24 2737.29 -29.54 77.26 55.41 85.22 16 50 1 2137.3 -29.89 68.47

100.00 12 12 9 3494.33 -14.47 127.79 50.88 63.56 13 10 23 2894.3 -17.91 120.68

110.00 18 3 16 2358.97 -34.14 48.66 35.54 91.93 18 44 37 1759.0 -33.49 39.48

110.00 12 27 44 3445.42 -10.48 121.76 28.36 57.27 13 25 9 2845.4 -14.72 115.23

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.3010 TRA 2.2427 TC-17.2164 BAU 2.2351 SGT11922.4 SGR 594.0 SG3 1469.7 ST 2782.5 SR 472.0 33 1042.7

ROE .2494 RRA .1808 RC3 -.1044 FAU .26558 RRT .4938 RRF .4723 RTF .9884 CRT .9554 CRS -.7096 CST -.8861

FOE .8528 FRA 4.0423 FC-23.6760 8SP 41584 S_11937.2 R23 -.0215 RIS .9884 LSA 8969.2 NSA 483.1 SSA 34.4

BDE 1.3247 BRA 2.2§00 BC317.2167 FSP 4887 S8111926.1 SG2 515.7 THA 1.42 EL1 2818.S EL2 140.5 ALF 9.21

LAUNCH DATE NOV 26 1964 FLIGHT TIN( 360.00 ARRIVAL DATE NOV 21 1965

HELIOCENTRIC CONIC DI STANCE 791.073 EARTH TO MARS

RL 147.63 LAL -.00 LOt. 83.77 VL 33.023 GAL -1.69 AZL 87.g0 HCA 256.15 8HA 167.61ECC .21509 INC 2.1013 vl 30.181

RP 209.99 LAP -1.75 LOP 299.90 VP 23.393 GAP -10.39 AZP 91.17 TAL 330.42 TAp 226.56 RCA 147.26 APO 227.97 V2 26.111

RC 309.174 GL 22.75 GP -3.14 ZAL 102.28 ZAP 44.43 (TS 176.01ZAE 69.20 ETE 178.17 ZAC 81.34 ETC 257.73 CLP 44.34

PLAN(TOCENTRIC CONIC

CS 9.798 YHL 3.130 DLA 25.90 RAL 177.78 RAD 856?.4 YEL 11.454 PTH 1.99 VHP 4.116 DPA 4.86 RAp 164.90 £CC 1.1612

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 33 44 3042.83 -27.72 99.34 36.24 63.97 15 24 27 2442.8 -28.27 90.91

90.00 11 S 47 3717.06 -14.89 144.56 32.50 65.65 12 10 44 3117.1 -16.05 137.12

100.00 16 21 41 2694.79 -29.7A 74.11 36.42 86.86 17 6 56 2094.8 -29.86 65.31

100.00 12 3 31 3540.36 -13.06 180.47 31.60 62.87 13 2 31 2940.4 -16.39 123.47

110.00 18 17 48 2331.50 -34.05 46.52 36.42 93.20 18 38 40 1731.5 -33.23 37.37

110.00 12 23 33 3476.45 -9.33 123.43 29.39 36.97 13 21 50 2878.4 -13.62 116.96

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2331TRA 2.3688 TC-17.3230 BAU 2.2691 38T12096.5 SGR 589.7 SO3 1412.9 ST 2706.7 SR 471.7 SS 997.6

ROE .2303 RRA .1810 RC3 -.0687 FAU .25459 RRT .4614 RRF .4370 RTF .9884 CRT .9372 CRS -.6472 CST -.8696

FOE .6953 FRA 4.0363 FC-22.4938 8SP 41983 S8812110.9 R23 -.022§ R13 .9884 LSA 2879.3 NSA 502.6 SSA 34.4

8DE 1.2583 BRA 2.3955 BC317.3232 FSP 4899 S8112099.6 SG2 523.0 THA 1.29 ELI 2742.7 EL2 162.4 ALF 9.31

LAUNCH DATE NOV 26 1964 FLIGHT TIN( 362.00 ARRIVAL DATE NOV 23 1985

HELIOCENTRIC CONIC DISTANCE 795.363 EARTH TO MARS

RL 147.63 LAL -.00 LOL 63.77 VL 33.030 GAL -1.61AZI. 87.91HCA 237.38 SMA 187.71 ECC .21578 INC 2.0873 Vl 30.181

RP 209.77 LAp -1.76 LOP 301.13 VP 23.629 GAP -10.50 AZP 91.13 TAL 349.75 TAP 227.13 RCA 147.21 APO 228.22 V2 26.137

RC 310.132 GL 22.47 GP -3.05 ZAL 103.51 ZAP 43.55 ET$ 175.99 ZAE 68.02 ETE 178.16 ZAC 81.50 ETC 257.69 CLP 43.46

PLANETOCENTRIC CONIC

C3 9.897 VHL 3.146 OLA 25.12 RAL 176.85 RAO 6567.4 V(L 11,458 PTH 1.99 VHP 4.183 DPA 4.80 RAP 165.28 ECC 1.1829

LNCH AZ1MTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 14 53 26 2982.61 -28.03 95.89 37.32 85.77 15 43 19 2392.6 -28.32 87.24

90.00 10 37 49 3771.32 -13.54 147.59 53.21 64.79 12 Q 40 3171.3 -16.63 140.46

100.00 16 38 1 2S55.44 -29.85 71.19 37.43 88.40 17 22 IG 2055.4 -29.76 62.39

100.00 11 55 55 3583.72 -11.70 132.98 52.38 62.30 12 55 39 2983.7 -15.32 128.05

110.00 18 30 6 2304.77 -33.98 44.44 37.31 94.42 19 S 30 1704.S -32,95 35.34

110.00 12 20 20 3507.16 -S.19 125.08 50.27 58.70 13 18 47 2907.2 -lZ.51 118.65

DIFFERENTIAL CORRECTIONS MID-COURSE ExlECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1623 TRA 2.5402 TC-17.3998 8AU 2.5023 _k'wT12285.5 _ 586.4 SG3 1357.5 ST 2634.1SR 472.0 SS 960.7

ROE .2521RRA .1810 RC3 -.0350 FAU .24395 RRT .4273 RRF .4020 RTF .9885 CRT .916T CRS -.5781CST -.8534

FDE .3497 FRA 4.0261 FC-21.3395 BSP 42598 SG812279.6 R23 -.0234 R15 .9884 LSA 2795.1NSA 520.3 3SA 34.2

BDE 1.1893 BRA 2.5488 8C317.3999 FSP 4524 S8112288.1SG2 530.1THA 1.17 ELI 2669.6 EL2 186.1ALF 9.37
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 26 1964 FLIGHT TIME 364.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CC_41C

RL 147.63 LAL -.00

RP 209,55 LAp -I.77

RC 311.080 GL 22.18

PLANETOCENTRIC CO_IC

C3 10.009 VHL _ 164

LNCH AZMTH LNCH TIME

90.00 15 11 35

90.00 10 49 28

1OO.00 16 53 56

100.00 11 49 9

110.00 18 42 12

110.00 12 17 2

DIFFERENTIAL C(3RRECTIO_N8

TOE 1.0862 TRA 2.6971 TC-17.4348 BAU 2.3358

ROE .2541RRA .1810 RC3 -.0034 FAU .23377

FOE .4085 FRA 4.0150 FC-20.2192 BSlP 43165

80E 1.1156 8RA 2.7031 BC317.4548 FSP 4346

DISTANCE 799.656 EARTH TO MARS

LOL 63.77 VL 33.036 GAL -1.94 AZL 87.93 HCA 258.61 SMA 187.81ECC .21650 INC Z.0754 vI 30.181

LOP 302.37 VP 23.665 GAp -10.61 AZP 91.08 TAL 349.07 TAp 227.68 RCA 147.15 APO 228.47 v2 26.162

GP -2.97 ZAL 104.78 ZAp 42.69 ET8 175.98 ZAE 66.87 ETE 178.15 ZAC 81.66 ETC 257.65 CLP 42.60

OLA 24.32 RAL 179.95 RAO 6567.4 VEL 11.463 PTH 1.99 VHp 4.251 DpA 4.73 RAP 165.64 ECC 1.1647

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2947.38 -28.21 92.60 38.39 87.42 16 0 43 2347.4 -28.27 83.93

3821.04 -11.88 150.52 34.00 64.11 11 52 9 5221.0 -15.27 145.48

2818.30 -29.89 68.45 38.44 89.84 17 37 14 2018.5 -29.59 59.65

3623.15 -10.38 135.34 33.21 61.81 12 49 54 3025.1 -14.07 128.49

2278.72 -33.78 42.42 38.22 95.61 19 20 11 1678.7 -52.63 33.37

3537.70 -7.04 126.70 31.20 56.46 13 15 59 2957.7 -11.40 120.32

MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

30712433.2 SGR 584.1 $G3 1304.3 ST 2562.3 SR 472.6 SS 931.0

RRT .3935 RRF .3673 RTF .9885 CRT .8908 CRS -.4998 CST -.8363

S0812446.9 R23 -.0243 R13 .9884 LSA 2713.4 MSA 540.3 SSA 34.0

80112435.3 SG2 536.9 THA 1.06 EL1 2596.9 EL2 211.9 kLF 9.39

LAUNCH DATE NOV 26 1964 FLIGHT TII4E 366.00 ARRIVAL DATE NOV 27 1965

HELIOCENTRIC CONIC DISTANCE 803.951 EARTH TO MAR S

RL 147.63 LAL -.00 LOt. 63.77 VL 33.041GAL -2.07 AZL 87.94 HCA 239.85 SMA 187.91 ECC .21726 INC 2.0599 vl 30.181

RP 209.34 LAp -1.78 LOP 303.61 VP 23.700 GAP -10.73 AZP 91.04 TAL 348.38 TAp 228.22 RCA 147.08 APO 228.75 V2 26.186

RC 312.019 GL 21.89 GP -2.88 ZAL 106.07 ZAP 41.85 ETS 175.96 ZAE 65.74 ETE 178.14 ZAC 81.82 ETC 257.61 CLP 41.77

PLANE TOCENTRIC CONIC

C3 10.135 VHL 3.184 OLA 23.51RAL 181.06 RAO 6567.4 VEL 11.468 pTH 1.99 VHp 4.320 DpA 4.65 RAp 166.04 ECC 1.1668

LNCH A ZMTH LNCH TIME L-I TIME INJ LAT INJ L(_NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 28 39 2905.74 °28.30 89.55 39.45 88.94 16 17 5 2305.7 -28.15 80.89

90.00 10 40 16 3867.67 -10.48 153.22 34.84 63.54 11 44 44 3267.7 -13.95 146.27

100.00 17 8 ]5 2583.52 -29.87 65.85 39.45 91.21 17 51 39 1983.5 -29.38 57.08

100.OO 11 43 1 5665,13 -9.08 137.60 34.11 61.40 12 44 6 3065.1 -12.83 130.82

110.00 18 54 8 2253.30 -33.§9 40.46 39.14 96,75 19 31 42 1653.3 -32.29 31.47

110.00 12 13 57 3368.11 -5.89 128.31 32.16 56.27 13 13 25 2968.1 -10.29 121.97

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.0084 TRA 2.8591 TC-17.4782 8AU 2.3683 SGT12§94.4 $GR 582.5 SG3 1251.6 ST 2495.2 8R 473.7 SS 907.9

ROE .2563 RRA .1808 RC3 .0265 FAU .22373 RRT .3598 RRF .3326 RTF .9884 CRT .8588 CRS -.4152 CST -.8203

FOE .2743 FRA 3.9967 FC-19.1103 8SP 43736 80812607.9 R23 -.0254 RI3 .9884 LSA 2638.0 MSA 561.0 SSA 33.7

8DE 1.0386 BRA 2.8648 BC317.4782 FSP 4176 80112596.2 SG2 543.4 THA .96 EL1 2528.5 EL2 239.5 ALF 9.34

LAUNCH DATE NOV 26 1964 FLIGHT TIME 368.00 ARRIVAL bATE NOV 29 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 209.14 LAP -1.79

RC 312.950 GL 21.59

PLANETOCENTRIC CONIC

CS 10.276 VHL 3.206

LNCH AZMTH LNCH TIME

90.00 18 44 55

90.00 10 32 57

100.00 17 23 6

100.00 11 37 Z5

110.O0 19 5 55

110.OO 12 11 S

DIFFERENTIAL CCRRECTION8

TOE .9240 TRA 3.0290 TC-17.4680 BAU 2.3997

ROE .2594 RRA .1806 RC3 .0547 FAU .21390

FOE .1324 FRA 3.9806 FC-18.0211 8SP 44317

BDE .9397 8RA 3.0344 BC317.4681FSP 4015

DISTANCE 808.249 EARTH TO MARS

LOL 63,77 VL 33.047 GAL -2.20 AZL 87.95 HCA 241.08 SMA 188.01ECC .21803 INC Z.0467 vl 30.181

LOP 304,84 VP 23.733 GAP -10.84 AZP 90.99 7AL 347.67 TAp 228.75 RCA 147.02 Apo 229.01 v2 26.209

GP -2.81 ZAL 107.37 ZAp 41.04 ETS 175.95 ZAE 64.63 ETE 178.13 ZAC 81.98 ETC 237.56 CLP 40.96

OLA 22.69 RAL 182.18 RAO 6567.4 VEL 11.475 pTH 1.99 VHp 4.391DpA 4.55 RAp 166.47 ECC 1.1691

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2866.85 -28.31 86.71 40.51 90.36 16 32 39 2266.9 -27.96 78.06

3912.08 -9.12 155.78 35.75 63.08 11 38 9 3312.1 -12.66 148.89

2550.17 -29.80 63.37 40.47 92.51 18 5 3E 1950.2 -29.13 54.63

3704.00 -7.81 139.79 35.05 61.05 12 39 9 3104.0 -11.61 133.06

2228.47 -33.37 38.56 40.09 97.86 19 43 4 1628.5 -31.93 29.62

3598.46 -4.74 129.90 33.17 56.11 13 1! 3 2998.5 -9.16 123.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12750.8 3GR 581.9 SG3 1200.4 ST 2437.2 SR 475.3 SS 893.5

RRT .3271RRF .2993 RTF .9884 CRT .8201CR8 -.3295 CST -.8083

80812784.1 R23 -.0259 R13 .9884 LSA 2574.0 MSA 581.0 SSA 35.4

S0112752.2 962 549.9 THA .86 EL1 2468.5 EL2 268.5 ALF 9.20

LAUNCH DATE NOV 26 1964 FLIGHT TIME 370.00 ARRIVAL DATE DEC 1 1965

HELIOCENTRIC CONIC

"RL 147.63 LAL -.00

RP 208.94 LAP -1.80

RC 313.871 _ 21.28

PLANETOCENTRIC CONIC

C3 10.432 VHL 3.230

LNCH AZMTH LNCH TIME

90.00 16 O 26

90.00 10 26 20

100.00 17 37 11

1OO.OO 11 32 16

110.OO 19 17 33

110.00 12 8 24

DIFFERENTIAL CORRECTIONs

TOE .8376 TRA 3.2042 TC-17.4335 BAU 2.4313

RDE .2827 RRA .1902 RC3 .0809 FAU .20444

FOE .0345 FRA 3.9582 FC-16.9666 81P 44872

80E .8778 BRA 3.2092 8C317.4337 F3P 5856

DISTANCE 812.548 EARTH TO MARS

L(X. 63.77 VL 33.053 GAL -2.33 AZL 87.97 HCA 242.33 SMA 188.12 ECC .21888 INC 2.0338 Vl 30.181

LOP 306.09 VP 23.766 GAP -I0.9§ AZP 90.95 TAL 346.93 TAP 229.27 RCA 146.94 APO 229.29 V2 26.232

GP °2.73 ZAL 108.70 ZAP 40.25 ETS 175.93 ZAE 63.54 ETE 178.12 ZAC 82,15 ETC 257.51 CLP 40.17

DLA 21.86 RAL 183.30 RAD 6567.4 VEL 11.48_ PTH 2.00 VHP 4.463 DPA 4.43 RAP 166.91 ECC 1.1717

k-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2830.18 -28.27 84.03 41.58 91.71 16 47 36 2230.2 -27.73 75.40

3954.81 -7.79 158.22 36.71 62.69 11 32 15 3354.8 -11.39 151.39

2518.21 -29.68 61.00 41.50 93.75 18 19 9 1918.2 -28.84 52.30

3742.01 -6.55 141.91 36.04 60.77 12 34 38 3142.0 -10.40 135.23

2204.21 -33.13 36.70 41.05 98.93 19 54 17 1604.2 -31.54 27.84

3628.78 -3.59 131.49 34.21 53.98 13 8 53 3028.8 -8.03 125.22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT1_904.8 $GR 381.8 SG3 1150.6 ST 2387.0 3R 477.3 98 884.7

RRT .2948 RRF .2661 RTF .9883 CRT .7739 CR3 -.2398 CST -.7984

S0812917.9 R23 -.0270 R13 .9883 LSA 2518.9 NSA 601.8 SSA 32.9

30112906.0 SG2 555.9 THA .76 ELI 2415.8 EL2 298.6 ALF 8.93
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 26 1964 FLIGHT TIME 372.00 ARRIVAL DATE DEC 3 1965

MELIOCEMTRIC CONIC DISTANCE 816.849

RL 147.63 LAL -.DO LOL 63.77 VL 33.059 GAL -2.47 AZL 87.98 HCA 243.57 SMA

gP 208.76 LAp -1.81 LOP 307.33 VP 23.799 GAP -11.06 AZP 9D.90 TAL 346.2! TAp

RC 314.784 GL 20.96 GP -2.66 ZAL 110.03 ZAP 39.48 ET5 175.91 ZAE 62.48 ETE

PLANETOCENXRIC CONIC

C3 10.603 VHL 3.256 DLA 21.02 RAL 184.43 RAD 6567.4 VEL 11.489 pTH 2.00 VHp

LNCM AZMIH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZWTH INJ TIME

90.00 16 15 27 2795.35 -28.17 81.49 42.85 92.98 17 2 2

90.00 10 20 18 3996.26 -6.49 160.37 37.72 62.38 11 26 54

100.00 17 30 55 2487.49 -29.52 58.73 42.54 94.94 18 32 23

100.00 11 27 31 3779.33 -5.31 143.98 57.07 60.54 12 30 30

110.00 19 29 3 2180.51 -32.87 34.90 42.03 99.97 20 5 23

110.00 12 5 33 3659.10 -2.43 133.08 35.29 35.89 13 6 52

DIFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCURACY

TOE .7474 TRA 3.3838 TC-17.3687 BAU 2.4622 SGT13054.1SGR 582.4 SG3 1102.2

ROE .2664 RRA .1797 RC3 .1054 FAU .19318 RRT .2633 RRF .2341RTF .9882

FOE -.0731 FRA 3.9346 FC-15.9362 8SP 45423 SGB13087.1 R23 -.0275 R13 .9882

BDE ,7935 8RA 3.3906 BC317.3690 FSP 3704 96113055.0 562 361.8 TMA .67

LAUNCH DATE NOV 26 1964

EARTH TO MARS

188.22 ECC .21976 INC 2.0211 V1 30.181

229.78 RCA 146.86 APO 229.58 V2 26.214

178.12 ZAC 82.31ETC 257.45 CLP 39.40

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 208.38 LAp -1.82

RC 315.690 GL 20.64

PLANt[TOCENTRIC CONIC

C3 10.792 VHL $.283

LNCH AZMTH LNCH TIME

90.00 16 30 0

90.00 10 14 45

100.00 18 4 20

100.00 11 23 3

110.00 19 40 24

110.00 12 3 31

4.536 DpA 4.31 RAp 167.38 ECC 1.1745

PO CST TIN INJ 2 LAT INJ 2 LONG

2195.4 -27.46 72.89

3396.3 -10.14 153.79

1887.3 -28.52 50.07

3179.4 -9.19 137.34

1580.5 -31.14 26.11

3059.1 -6.89 126.83

ORBIT DETERMINATION ACCURACY

ST 2347.3 SR 479.7 SS 882.0

CRT .7197 CRS -.1330 CST -.7944

LSA 2476.4 MSA 620.4 SSA 32.4

EL1 2373,2 EL2 329.4 ALF 8.53

FLIGHT TIWE 374.00 ARRIVAL DATE DEC 5 1965

DISTANCE 821.151 EARTH TO MARS

LOt. 63.77 VL 33.065 GAL -2.61 AZL 87.99 HCA 244.81 SMA 188.33 ECC .22067 INC 2.0087 VI 30.181

LOP 308.37 VP 23.830 GAP -11.18 AZP 90.86 TAL 343.45 TAp 230.27 RCA 146.77 Apo 229.89 V2 26.274

GP -2.39 ZAL 111.38 Zkp 38.73 ET8 173.90 ZAE 61.43 ETE 178.11 ZAC 82.48 ETC 237.40 CLP 38.66

DLA 20.17 RAL 185.56 RAO 6367.4 VEL 11.497 PTH 2.00 VHp 4.6110pA 4.17 RAp 167.86 ECC 1.1776

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2762.11 -28.03 79.06 43.74 94.19 17 16 2 2162.1 -27.16 70.51

4019.69 -5.21 182.85 38.78 82.13 11 22 2 3436.7 -8.90 156.11

2487.89 -29.33 58.53 43.60 96.07 18 45 18 1857.9 -28.18 47.94

3816.15 -4.07 146.01 38.15 60.36 12 26 41 3216.2 -7.99 139.41

2137.35 -32.58 33.16 43.04 100.96 20 16 22 1557.3 -30.73 24.45

3689.45 -1.28 134.68 36.41 33.84 13 5 0 3089.5 -5.75 128.44

ORBIT DETERMINATION ACCURACY

ST 2320.6 SR 482.4 SS 883.9

CRT .6578 CR$ -.0670 CST -.7939

LSA 2447.6 MSA 638.3 SSA 31.8

EL1 2342.8 EL2 359.9 ALF 7.98

DIFFERENTIAL CORRECTIONS

TDE .6343 TRA 3.5735 TC-17.2773 BAU 2.4929

ROE .2706 RRA .1790 RE3 .1280 FAU .18627

FOE -.1759 FRA 3.9068 FC-14.9423 8SP 45960

8DE .7080 8RA 3.3779 8C317.2778 FSP 3353

MID-COURSE EXECUTION ACCURACY

$GT13200.3 $GR 583.4 5G3 1053.2

RRT .2327 RRF .2026 RTF .9880

$G813213.2 R23 -.0283 R13 .9880

S6113201.0 562 567.4 THA .39

LAUNCH DATE NOV 26 1964

HELIOCENTRIC CONIC

EL 147.63 LAL -.00

RP 208.40 LAP -1.82

RC 319.$88 GL 20.30

PLANETOCENTR1C CONIC

C3 11.000 VML 3.317

LNCH AZMTN LNCH TINE

90.00 16 44 9

90.00 10 9 36

100.00 18 17 28

100.00 11 18 38

110.00 19 51 38

110.00 12 I 18

FLIGHT TIME 376.00 ARRIVAL DATE DEC 7 1965

DISTANCE 825.453 EARTH TO MARS

LOL 63.77 VL 33.071 GAL -2.76 AZL 88.00 HCA 246.06 SNA 188.44 ECC .22162 INC 1.9965 V1 30.181

LOP 309.82 VP 23.861 GAp -11.29 AZF 90.81 TAL 344.69 TAp 230.75 RCA 146.67 APO 230.20 V2 26.294

GP -2.33 ZAL 112.75 ZAp 38.00 ETS 175.88 ZAE 60.41ETE 178.11 ZAC 82.65 ETC 257.34 CLP 37.93

DLA 19.30 RAL 186.68 RAD 6367.4 VEL 11.506 pTH 2.00 VHp 4.686 DpA 4.02 RAp 168.37 ECC 1.1810

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT [NJ 2 LONG

2730.26 -27.85 76.75 44.84 95.33 17 29 39 2130.3 -26.82 68.24

4076.33 -3.94 165.07 39.88 61.94 11 17 33 3476.3 -7.67 158.37

2429.30 -29.10 54.46 44.68 97.15 18 57 58 1829.3 -27.81 45.89

3852.32 -2.84 148.01 39.27 60.23 12 23 10 3232.5 -6.78 141.44

2134.73 -32.28 31.48 44.06 101.92 20 27 12 1534.7 -30.30 22.81

3719.86 -.11 136.25 37.57 53.82 13 3 18 3119.9 -4.60 130.04

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5381 TRA 3.7685 TC-17.1563 BAU 2.5230 SGT13342.4 SGR 385.0 SG3 1009.5 ST 2308.4 $R 485.5 SS 889.6

ROE .2753 RRA .1781RC3 .1489 FAU .17756 RRT .2029 RRF .1723 RTF .9879 CRT .§889 CRS .0128 CST -.7991

FOE -.2692 FRA 3.8774 FC-13.9748 8SP 46497 56813355.3 R23 -.0291 R13 .9878 LSA 2433.0 MSA 652.6 $SA 31.3

SDE .8223 BRA 3.7727 8C317.1572 FSP 3411 $6113343.0 $62 572.8 THA .51 ELI 2326.6 EL2 389.3 ALF 7.26

LAUNCH DATE NOV 26 1964 FLIGHT TIME 378.00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC CONIC DISTANCE 829.756 EARTH TO MARS

RL 147.63 LAL -.00 LOL 63.77 9L 33.077 GAL -2.91 AZL 88.02 HCA 247.31 SMA 1_8.55 ECC .22262 INC 1.9845 V1 30.181

RP 208.24 LAp -1.85 LOP 311.07 VP 23.890 GAP -11.40 AZP 90.77 TAL 343.91 TAp 231.22 RCA 146.37 APO 230.32 V2 26.314

RC 31T.480 GL 19.97 GP -2.47 ZAL 114.12 ZAp 37.29 ETS 173.86 ZAE 59.40 ETE 178.10 ZAC 82.82 ETC 257.28 CLP 37.23

PLAN_TC_ENTRIC CONIC

C3 11.226 VHL 3.331DLA 18.44 RAL 187.81RAD 6367.4 VEL 11.316 pTH 2.01VHp 4.763 OpA 3.86 RAp 168.89 ECC 1.1848

LNCH AZ14TH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 37 36 2699.67 -27.64 74.54 45.95 96.42 17 42 56 2099.7 -26.46 66.07

90.00 10 4 49 4113.30 -2.69 167.25 41.02 61.80 11 13 24 3313.3 -6.44 160.38

100.00 18 30 21 2401.66 -28.85 32.44 43.78 98.18 19 10 22 1801.7 -27.42 43.93

100.00 11 13 5 3888.55 -1.62 149.99 40.43 60.13 12 19 34 3288.3 -3.58 143.44

110.00 20 2 43 2112.66 -31.93 29.82 45.11 102.84 20 37 36 1312.7 -29.86 21.24

110.00 11 39 12 $730.32 1.05 137.84 38.76 55.83 13 1 43 3130.3 -3.44 131.63

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4881 TRA 3.9694 TC-17.0096 BAU 2.5529 $GT13490.7 $GR 386.g SG3 963.1 ST 2310.6 SR 488.9 $5 898.2

ROE .2904 RRA .1771RC3 .1681FAu .16912 RRT .1739 RRF .1426 RTF .9876 CRT .5136 CRS .0884 CST -.8079

FDE -.3369 FRA 3.8442 FC-13.0426 BSP 47028 56813493.5 R23 -.0299 R13 .9876 LSA 2437.7 MSA 664.1 SSA 30.7

8DE .3372 BRA 3.9734 BC317.0103 FSP 3272 S6113481.1 $62 377.9 THA .43 ELi 2324.7 EL2 417.0 ALF 6.41
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 26 1964 FLIGHT TIME 380.00 ARRIVAL DATE DEC 11 1965

HELIOCENTRIC CO_IC

RL 147.63 LAL -.00

RP 208.08 LAP -1.84

RC 318.367 GL 19.62

PLANE TOCENTRIC CONIC

C3 11.473 VHL 3.367

LNCH AZMTH LNCH TIME

90.00 17 11 24

90.00 10 O 21

100.00 16 42 58

100.00 11 11 27

110.00 20 13 41

110.00 11 57 14

DIFFERENTIAL CQRRECTION$

TOE .3570 TRA 4.1783 TC-16.8311 8AU 2.5817

ROE .2859 RRA .1758 RC3 .1856 FAU .16088

FOE -.4363 FflA 3.8076 FC-12.1399 BSP 47579

ODE .4574 BRA 4.1820 6C316.8321FSP 3140

DISTANCE 634.059 EARTH TO MARS

LOL 63.7? VL 33.064 6AL -3.06 AZL 88.03 HCA 248.56 SMA 188.66 ECC .22367 INC 1.9728 Vl 30.181

LOP 312.32 VP 23.919 GAP -11.51 AZP 90.72 TAL 343,11 TAp 231.67 RCA 146.46 APO 230.85 vZ 26.332

GP -2.4! ZAL 115.49 ZkP 36.61 (TS 175.84 ZAE 58.41ETE 178.10 ZAC 83.00 ETC 257.23 CLP 36.54

DLA 17.56 RAL 188.94 RAD 6367.4 VEL 11.527 pTH 2.01 VHP 4.842 DpA 3.66 RAp 169.43 (CC 1.1888

L-! TIME [NJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2670.24 -27.40 72.42 47.09 97.46 17 55 54 2070.2 -26.08 64.00

4153.75 -1.45 169.40 42.21 61.72 11 9 34 3553.7 -5.22 162.75

2374.93 -26.58 30.50 46.89 99.17 19 22 33 1,7'74.9 -27.01 42.05

3924.29 -.41 151.95 41.63 60.11 12 16 52 3324.3 -4.39 146.42

20g1.13 -31.62 28.24 46.18 103.73 20 48 32 1491.1 -29.41 19.73

3780.83 2.22 139.43 39.98 55.88 13 0 15 3180.9 -2.27 133.23

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713613.4 SGR 589.1 SG3 921.8 ST 2329.8 SR 492.6 99 908.2

RRT .1461 RRF .1141 RTF .9874 CRT .4347 CRS .1574 CST -.8197

S6613626.1 R23 -.0306 R13 .9874 LSA 2458.3 MSA 671.7 SSA 30.0

S6113613.7 _2 582.8 THA .36 ELI 2340.0 EL2 441.7 ALF 5.45

LAUNCH DATE NOV 26 1964 FLIGHT TIM( 382.00 ARRIVAL DATE DEC 13 1965

HELIOCENTRIC CC_IIC

RL 147.63 LAL -.0O

RP 207.93 LAp -1.84

RC 319.247 GL 19.27

PLANI[TOCENTR|C CC_IC

C3 11.741 VHL 3.426

LNCH AZMTH LNCH TIME

90.00 17 24 34

90.00 9 56 9

100.00 16 55 22

100.00 11 8 2

110.0Q 20 24 31

110.00 11 53 23

DIFFERENTIAL CCRRECT|ONS

TOE .2516 TRA 4.3934 TC-18.6349 BAU 2.6113

ROE .2919 RRA .1744 RC3 .2014 FAU .13290

FOE -.3109 FRA 3.7684 FC-11.2748 9SP 48093

9DE .3854 BRA 4.3968 8C316.$361 FSP 3008

DISTANCE 838.360 EARTH TO MARS

LOL 63.77 VL 33.090 GAL -3.22 AZI. 88.04 HCA 249.81 SMA 188.77 ECC .22476 INC 1.9612 Vl 30.181

LOP 313.58 VP 23.947 GAP -11.63 AZP 90.68 TAL 342.30 TAp 232.11 RCA 146.34 APO 231.20 V2 26.349

GP -2.35 ZAL 116.88 ZAP 33.93 ETS 175.83 ZAE 57.44 ETE 178.10 ZAC 83.17 ETC 257.17 CLP 33.87

DLA 16.68 RAL 190.06 RAD 6567.4 VEL 11.538 PTH 2.01VHP 4.921DPA 3.50 RAP 169.99 ECC 1.1932

L-1 TIME INJ LAT INJ LOIAG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2641.88 -27.13 70.39 48.24 98.44 18 8 36 2041.9 -25.68 62.02

4191.75 -.23 171.32 43,43 61.68 11 6 0 3591.8 -4.01 164.88

2349.06 -28.28 48.63 48.02 100.11 19 34 31 1749.1 -26.60 40.24

3959.80 .79 153.90 42.67 60.12 12 14 2 3359.8 -3.19 147.38

2070.17 -3_.27 26.70 47.27 104.57 20 59 1 1470.2 -28.93 18.26

3811.46 3.39 141.03 41.25 55.96 12 38 34 3211.5 -1.10 134.63

NIO-COURSI[ ExECuTION AcCuRACY ORBIT DETERNINATION ACCURACY

SOT13746.0 $GR 591.6 SG3 879.9 ST 2363.8 SR 496.6 33 919.7

flflT .t199 RRF .0862 RTF .9871 CRT .3327 CRS .2214 CST -.6333

S6B13758.7 R23 -.0318 RI3 .9671 LSA 2494.4 MSA 676.0 SSA 29.3

S6113746.2 SG2 387.4 THA .29 EL1 2370.6 EL2 463.4 ALF 4.41

LAUNCH DATE NOV 28 i964 FLIGHT TIME 384.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC CONIC DISTANCE 842.661

RL 147.63 LAL -.OO LOt. 63.77 VL 33.097 GAL -3.38 AZL 88.03 HCA

RP 207.79 LAP -1.64 LOP 314.83 VP 23.974 GAP -11.74 A ZP 90.63 TAL

RC 320.122 GL 16.91 ;p -2.30 ZAL 116.27 ZAP 35.28 ET8 175.81ZAE

PLANETOCENTR|C CONIC

C3 12.032 VHL 3.469 DLA 15.80 RAL 191.18 RAO 6567.5 V(L 11.551PTH 2.02 VHP 5.002 DpA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH 1NJ TIME

90.00 17 37 26 2614.34 -26.64 68.44 49.41 99.36 18 21 3

90.00 9 52 12 4229.38 .99 173.62 44.70 61.70 11 2 41

100.00 19 7 33 2324.04 -27.97 46.84 49.18 101.00 19 46 17

tOO.DO 11 4 48 3995.12 1.99 155.84 44.14 60.17 12 11 23

110.00 20 35 12 2049.77 -30.91 25.22 48.39 105.36 21 g 22

110.00 11 53 36 3842.15 4.35 142.64 42.55 56.08 12 37 40

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .1439 TRA 4.6155 TC-16.4131 BAU 2.6404 SG713673.9 SGR 594.3 SGS 839.1

ROE .2984 RRA .1727 RC3 .2155 FAU .14516 RRT .0926 RRF .0593 RTF .9867

FOE -.5778 FRA 3.7258 FC-10.4445 BSP 48608 S6813866.6 R23 -.0324 R13 .9667

6DE .3313 6RA 4.6187 BC316.4146 FSP 2882 S6113874.0 $62 591.7 THA .23

EARTH TO MARS

251.07 SNA 188.88 ECC .22590 1NC 1.9498 Vl 30.181

341.47 TAp 232.54 RCA 146.22 Apo 231.35 V2 26.366

56.49 ETE 178.10 ZAC 83.35 ETC 237.10 CLP 35.22

3.30 RAp 170.56 ECC 1.1980

PO CST TJM INJ 2 LAT INJ 2 LONG

2014.5 -25.27 60.12

3629.4 -2.80 166.99

1724.0 -26.17 38.50

3395.1 -1.99 149.32

1449.8 -28.49 16.86

3242.1 .07 136.43

ORGIT DET(RNINATION ACCURACY

ST 2413.1 SR 500.9 SS 930.9

CRT .2706 CRS .2788 CST -.8481

LSA 2546.0 MSA 676.4 SSA 28.7

EL1 2417.1 EL2 481.4 ALF 3.35

LAUNCH DATE NOV 26 1964 FLIGHT TIME 386.00 ARRIVAL DATE DEC 17 1965

DISTANCE 846.960 EARTH TO MARS

LOt. 63.77 VL 33.105 GAL -3.55 AZL 88.08 HCA 252.33 SNA 189.00 ECC .22710 INC 1.9383 V1 30.181

LOP 316.09 VP 24.000 GAP -11.86 AZP 90.39 TAL 640.63 TAp 232.96 RCA 146.08 APO 231.92 v2 26.381

GP -2.24 ZAL 119.66 ZAP 34.65 ETS 175.79 ZAE 53.53 ETE 178.10 ZAC 83.53 ETC 257.04 CLP 34.58

HELIOCENTRIC CONIC

RL 147.63 LAL -.OO

RP 207.66 LAp -1.85

RC 320.992 GL 18.55

PLAN(TOCENTRZC CONIC

C3 12.347 VHL 3.514 DLA 14.92 RAL 192.30 RAO 6567.3 VEL 11.564 pTvH 2.02 VHP 3.084 DPA 3.10 RAp 171.15 ECC 1.2032

LNCH AZIATH LNCH TIME L-i TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 50 T 2588.17 -26.33 66.37 50.60 100.27 16 33 15

90.00 9 48 29 4266.70 2.19 173.70 46.00 61.76 10 §9 34

100.00 19 19 3t 2299.83 -27.64 45.11 30.35 101.85 19 57 31

100.00 11 I 44 4030.27 3.18 157.77 45.45 80.26 12 8 53

110.00 20 45 46 2029.96 -30.34 23.79 49_53 106.15 21 19 36

110.00 11 51 59 3872.91 5.72 144.26 43.88 56.24 12 56 32

DIFFERENTIAL C(_RECTION3 MID-COURSE EXECUTION ACCURACY

TDE .0330 TRA 4.8448 TC-16.1698 BAU 2.6694 SG713999.0 $GR 597.1 SG3 799.7

ROE .3053 RRA .1707 RC3 .2281FAU .13770 RRT .0671 RRF .0330 RTF .9864

FOE -.6392 FRA 3.6795 FC3-9.6348 BSP 49110 S6814011.7 R23 -.0334 R13 .9864

6OE .3071 6flA 4.8478 6C316.1715 FSP 2759 36113999.0 SG2 595.8 THA .16

1988.2 -24.85 58.30

3666.7 -1.60 169.07

1699.8 -25.73 36.84

3430.3 -.80 151.23

1430.0 -28.03 15.30

3272.9 1.25 138.03

ORBIT DETERMINATION ACCURACY

ST 2476.8 SR 505.3 SS 941.9

CRT .1895 CRS .3312 CST -.8628

LSA 2611.9 NSA 673.8 SSA 28.0

ELI 2478.7 EL2 495.8 ALF 2.31
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 26 1964

HELIOC.ENIRIC E(3_IC

RL 147.63 LAL -.00

RP 207.54 LAP -1.85

RC 321.656 GL 18.18

PLAM(TO¢ENTRIE CONIC

Es 12.686 _HL 3.562

LNCH AZMTH LNCH TIM(

90.00 18 2 31

90.00 9 44 56

100.00 19 31 18

100.00 10 58 50

110.00 20 56 13

110.00 11 50 25

FLIGHT TIME 388,00 ARRIVAL DATE DEC 19 1965

OlSTANCE 651.256 EARTH TO MARS

LOt. 63.77 VL 33.110 GAL -3.72 AZL 86.07 HCA 253.58 SMA 189.12 ECC .22834 INC 1.9274 vl 30.181

LOP 317.35 VP 24.025 GAP -11.98 AZP 90.53 TAL 339.78 TAp 233.36 RCA 145.93 Apo 232.30 VZ 26.396

GP -2.19 ZAL 121.05 ZAP 34.03 ETS 175.77 ZAE. 54.63 ETE 178.09 ZAC 83.71ETC 256.98 CLp 33.96

DLA 14.03 RAL 193.42 RAD 6567.3 _EL ll.579 pTH 2.02 VHp 5.168 OpA 2.88 RAp 171.75 ECC 1.Z088

L-I TIME [NJ LAT ]NJ LONG ]NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2562.73 -26.21 64.77 51.81 101.11 18 45 14 1962.7 -24._1 56.57

4303.74 3.38 177.77 47.34 61,87 10 36 40 3703.7 -.41 171.14

2276.42 -27.30 .43.46 51.55 102.66 20 9 14 1676.4 -25.29 35.24

4065.28 4.36 159,70 46;80 60.40 12 6 36 3465.5 .39 153.17

2010.73 -30.17 22.42 50.69 106.89 21 29 43 1410.7 -27.56 14.20

3903.74 6.86 145.89 45.24 56.43 12 55 29 3303.7 2.42 139.64

DIFFERENTIAL CORRECT]ORS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

TOE -.0804 TRA 5.0817 TC-15.gOST BAU 2.6983 SGT14120.9 SOR 600.1 SG3 761.4 ST 2553.7 SR 510.0 SS 952.2

ROE .3127 RRA .1686 RE3 .2391FAU .13040 RAT .0424 RRF .0075 RTF .9859 CRT .1115 CRS .3790 CST -.8766

FOE -.6932 FRA 3.6302 FC3-8.8979 8SP 49616 66814133.7 R23 -.0344 R13 .9859 LSA 2690.6 MSA 669.1 SSA 27.3

BDE .3229 BRA 5.0845 BC315.9075 FSP 2639 86114120.9 SG2 599.6 THA .10 EL1 2554.3 EL2 506.7 ALF 1.33

LAUNCH DATE NOV 26 1964 FLIGHT TIN( 390.00 ARRIVAL DATE DEC 21 1965

HELIOCENTRIC _IC DISTANCE 855.550 EARTH TO MARS

RL 147.63 LAL -.O0-LOL 63.77 VL 33.116 GAL -3.89 AZL 88.08 HCA 254.84 SMA 189.23 ECC .22964 INC 1.9164 vl 30.181

RP 207.42 LAp -1.88 LOP 318.61 VP 24.049 GAP -12.10 AZP 90.50 TAL 338.91 TAp 233.75 RCA 145.78 Apo 252.69 v2 26.409

RC 322.714 GL 17.81 GP -2.15 ZAL 122.44 ZAP 33.42 ET8 173.75 ZAE 53.72 ETE 178.09 ZAC 83.90 ETC 256.92 CLP 33.36

PLANETOCENTRIC CONIC

E3 13.053 VHL 3.613 DLA 13.13 RAL 194.52 RAD 6567.3 VEL 11.595 PTH 2.03 VHP 5.253 OpA 2.65 RAp 172.37 ECC 1.2149

LNCH AZNTH LNCH TIME L-% TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH %NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 14 41 2538.21 -25.88 63.06 53.04 101.91 18 57 0 1938.2 -23.98 54.90

90.00 9 41 35 4340.85 4.56 179.83 48.72 62.02 10 53 56 3740.5 .78 173.19

100.00 19 42 52 2253.81 °26.96 41.87 52.77 103.43 20 20 26 1653.8 -24.84 33.71

100.00 10 56 5 4100.1T 5.33 161.83 48.19 60,58 12 4 25 3500.2 1.57 155.08

110.00 21 6 31 1992.12 -29.79 21.10 51.87 107.59 21 39 43 1392.1 -27.10 12.95

110.00 11 48 5T 3934.64 8.04 147.53 46.64 56.66 12 54 31 3334.6 5.60 141.26

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT _ETER_INATION ACCURACY

TDE -.1963 TRA 8.3256 TC-18.6238 BAU 2.7273 SGT14239.8 _ 603.2 863 724.4 ST 2642.0 SR 514.8 SS 961.1

ROE .3206 RRA .1661 RE3 .2486 FAU .12339 RRT .0186 RRF -.0173 RTF .9854 CRT .0375 CRS .4222 CST -.8893

FOE -.7457 FRA 3.5775 FC3-8.1820 8SP 50112 86814252.6 RZ3 -.0356 R13 .9854 LSA 2780.2 MSA 662.4 $SA 26.6

BDE .3759 8RA 5.3282 BC315.6255 FSP 2523 86114239.9 562 603.1 THA .05 ELI 2642.1 EL2 514.5 ALF .44

LAUNCH DATE NOV 26 1964 FLIGHT TIRE 392.00 ARRIVAL DATE DEC 23 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 207.31 LAp -1.85

RE 323.366 GL 17.43

PLANETOCEMTRIC CON1C

C3 13.452 VHL 3.668

LNCH AZMTH LNCH TIME

90.00 18 26 39

90.08 9 38 24

100.00 lg 54 16

100.00 lO 53 28

110.00 21 16 41

110.00 11 47 33

DISTANCE 859.840 EARTH TO MARS

LOt. 63.77 VL 33.123 GAL -4.07 AZL 88.09 HCA 256.10 SMA 189.35 ECC .23101 INC 1.9055 vt 30.181

LOP 319.87 Vp 24.072 GAP -12.22 AZP 90.46 TAL 338.03 TAp 234.13 RCA 145.61 APO 233.10 V2 26.422

GP -2.10 ZAL 123.82 ZAP 32.84 ET8 175.73 ZAE 52.83 ETE 178.09 ZAC 84.08 ETC 256.86 CLP 32.78

OLA 12.26 RAL 195.62 RAD 6567.5 VEL 11.612 PTH 2.03 VHp 5.340 DpA 2.42 RAp 173.01 ECC 1.2214

L-[ TIME INJ LAT ]NJ LON_ |NJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2514.57 -25.54 61.41 54.29 102.67 19 8 33 1914.6 -23.54 53.31

4377.14 5.73 181.89 50.13 62.22 10 51 22 3777.1 1.96 175.23

2231.99 -26.60 40.34 54,01 104.16 20 31 28 1632.0 -24.39 32.24

4134.96 6.69 163.56 49.61 60.80 12 2 25 3535.0 2.75 156.99

1974.12 -29.42 19.65 53.08 108.25 21 49 35 1374.1 -26.64 11.75

3965.60 9.20 149.18 48.08 56.93 12 53 39 3365.6 4.78 142.88

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3144 TRA 5.5773 TC-13.3244 8AU 2.7563 96T14356.2 8GR 606.4 $65 688.5 ST 2740.4 6R 519.8 SS 968.0

ROE .3289 RRA .1634 RE3 .2566 FAU .11656 RRT -.0046 RRF -.0413 RTF .9848 CRT -.0314 DR8 .4608 CST -.9008

FOE -.7898 FRA 3.5218 FC3-7.5014 8SP 50585 S6814369.0 R23 .0368 R13 -.9848 LSA 2879.0 MSA 654.2 SSA 26.0

BOE .4_50 ERA 3.5797 BC313.3266 F SP 2410 S6114_58.2 502 606.4 THA 179.99 [L1 2740.5 EL2 519.e ALF 179.65

LAUNCH DATE NOV 26 1964 FLIGHT TIME 394.00 ARRIVAL DATE DEC 25 1965

HELIOCENTRIC CONIC DI STANCE 864.127 EARTH TO MARS

RL 14T.63 LAL Z.OO LOL 63.T7 VL 33.130 GAL -4.26 AZL 86.ll HCA 257.37 514A 189.4T ECC .23243 |NC 1.8948 vt 30.181

RP 207.21 LAp -1.85 LOP 321.13 VP 24.094 GAP -12.34 AZlP 90.41 TAL 337.13 TAp 234.49 RCA 145.44 APO 233.51 V2 26.434

RC 324.416 GL 17.05 GP -2.06 zAL 125.21 ZAP 32.26 ET6 175.70 ZAE 51.96 ETE 178.09 ZAC 84.27 ETC 256.80 CLP 32.20

PLANETOCENTRIC CONIC

C3 13.879 VHL 3.725 OLA 11.38 RAL 196.71RAD 6567.5 VEL 11.630 PTH 2.04 VHP 5.428 OpA 2.17 RAp 173.65 ECC 1.2284

LNCH AZMTM LNCH TIME L-I TIN[ INJ LAT [NJ LONG INJ RT ASC %NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 38 23 2491.82 -25.19 59.85 55.56 103.39 19 19 55 1891.8 -23.10 51.79

90.00 9 35 23 4413.55 6.88 183.95 51.59 62.46 10 48 57 3613.5 3.13 177.27

100.00 20 5 28 2210.96 -26.24 38.88 55.27 104,85 20 42 19 161$.0 -23.95 30.84

100.00 10 50 59 4169.63 7.84 165.50 51.07 61.06 12 0 29 3569.6 3.92 158,90

110.00 21 26 42 1956.75 °29.04 18.62 54.51 108.88 21 59 19 1356.8 -26.19 10.60

110.00 11 46 14 3996.61 10.35 150.85 49.55 57.24 12 52 51 3396.6 5.95 144.51

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.4350 TRA 5.8364 TC-15.0105 8AU 2.7856 $GT14469.6 $GR 609.6 $65 653.7 ST 2847.0 SR 524.9 $S 972.9

RDE .3378 RRA .1604 RE3 .2634 FAU .10992 RAT -.0271RRF -,0646 RTF .9841 CRT -.0951CRS .4958 C$T -.9110

FOE -.8288 FRA 3.4631 FC3-6.8567 8SP 51071 $681448_.4 R23 .0379 R15 -.9841 LSA 2985.1NsA 645.2 SSA 25.4

BDE .5507 ERA 5.8386 BC315.0129 FSP 2300 S6114469.6 SG2 609.4 THA 179.93 EL1 2847.5 EL2 522.5 ALF 178.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 28 1964

HELIOCENTRIC CONIC

RL 147.83 LAL -.00

RP 207.12 LAP -1.85

RC 525.253 GL 16.67

PLANE 7OC[NTR ! C CONIC

C3 14.338 VHL 3.767

LNCM AZNTH LNCH TIM(

90.00 18 49 55

90.00 9 32 30

100.00 20 16 29

100.00 I0 48 37

110.00 21 36 36

110.00 11 45 0

FLIGHT TIME 396,00 ARRIVAL DATE DEC 27 1965

DISTANCE 868.408 EARTH TO MARS

LOL 83.77 VL 33.136 GAL -4.44 AZL 88.12 HCA 258.63 8MA 189.60 ECC .23391 INC 1.8841 vl 30.181

LC)P 322.40 VP 24.115 GAp -12.46 AZP 90.37 TAL 336.21 TAp 234.84 RCA 145.25 APO 233.95 VZ 26.444

GP -2.01 ZAL 126.58 ZAp 31.71ET$ 175.68 ZAE 51.09 ETE 178.09 ZAC 84.48 ETC 256.74 CLP 31.65

OLA 10.51RAL 197.80 RAD 6567.8 VEL 11.650 pTH 2.05 VHp 5.517 DpA 1.92 RAp 174.32 ECC 1.2360

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2469.92 -24.83 58.33 56.86 104.06 19 31 _ 1869.9 -22.66 50.33

4449.77 8.01 186.01 53.07 62.75 10 46 40 3849.8 4.30 179.30

2190.71 -25.88 37.49 56.55 105.50 20 53 0 1590.7 -23.51 29.49

4204.21 8.97 167.44 52.56 61.37 11 58 41 3604.2 5.08 160.81

1940.03 °28.67 17.46 55.56 109.47 22 8 58 1340.0 -25.74 9.51

4027.67 11.48 152.54 51.05 57.58 12 52 7 3427.7 7.13 146.15

DIFFERENTIAL CORRECTIONS

TOE -.5578 TRA 6.1037 TC-14.6814 8AU 2.8146

ROE .3470 RRA .1570 RC3 .2688 FAU .10350

FOE -.8637 FRA 3.4003 FC3-6.2497 BSP 51530

BDE .6569 8RA 6.1057 BC314.6839 FSP 2193

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

88T14379.5 SGR 612.8 883 620.0 8T 2960.5 SR 530.1SS 976.0

RRT -.0488 RRF -.0875 RTF .9834 CRT -.1535 CR$ .5282 CST -.9196

88814592.4 R23 .0395 R13 -.9834 LSA 3097.3 NSA 636.1 SSA 24.7

88114579.5 882 612.1 THA 179.88 EL1 2961.7 EL2 523.6 ALF 178.37

LAUNCH DATE NOV 26 1964 FLIGHT TIME 398.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 207.04 LAP -1.84

RC 326.088 GL 18.29

PLAN(TOCENTRIC CONIC

C3 14.831 VHL 3.851

LNCH AZMTN LNCH TIME

90.00 19 I 15

90.00 9 29 45

100.00 20 27 20

100.00 10 46 21

110.00 21 46 21

110.00 11 43 49

DIFFERENTIAL CORRECTIONS

TDE -.6826 TRA 6.3782 TC-14.3435 8AU 2.8444

ROE .3568 RRA .1834 RC3 .2729 FAU .09729

FDE -.8926 FRA 3.3343 FC3-5.6793 BSP 51971

90E b7703 8RA 6.3800 BC314.3461FSP 2088

DISTANCE 872.685 EARTH

LOL 63.77 VL 33.143 GAL -4.64 AZL 88.13 HCA 259.89 SMA 189.72 ECC .23546 INC

LOP 323.66 VP 24.135 GAP -12.59 AZP 90.33 TAL 335.29 TAP 235.18 RCA 145.05 Apo

GP -1.97 ZAL 127.95 ZAP 31.16 ETS 175.66 Z/ME 50.25 ETE 178.09 ZAC 84.65 ETC

TO MARS

1.8735 Vl 30.181

234.39 vZ 26.454

258.68 CLP 31.11

OLA 9.64 RAL 198.87 RAD 6367.6 VEL 11.671PTH 2.05 VHP 5.608 DpA 1.66 RAp 174.99 ECC 1.2441

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2448.88 -24.48 56.89 58.17 104.70 19 42 4 1848.9 -22.22 48.94

4485.84 9.13 188.07 54.59 63.08 lO 44 31 3885.8 5.45 181.32

2171.23 -25.52 36,15 57.85 106.11 21 3 31 1571.2 -23.07 28.21

4238.70 10.09 169.39 54.08 61.71 11 57 O 3638.7 6.23 182.72

1923.96 -28.30 16.36 56.84 110.03 22 18 25 1324.0 -25.31 8.46

4058.75 12.61 154.24 52.59 57.96 12 51 28 3458.8 8.29 147.81

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT14687.§ $GR 616.1 SG3 587.4 ST 3078.9 SR 535.4 SS 976.3

RRT -.0700 RRF -.1098 RTF .9825 CRT -.2067 CRS .5571CST -.9271

98814700.4 R23 .0410 R13 -.9825 LSA 3213.4 NSA 626.5 $SA 24.1

8G114687.6 SG2 614.6 THA 179.83 EL1 3080.9 EL2 523.5 ALF 177.88

LAUNCH DATE NOV 28 1964 FLIGHT TIME 400.00 ARRIVAL OATE DEC 3! 1965

HELIOCENTRIC CONIC OISTANCE 876.855 EARTH TO MARS

RL 147.63 LAL o.OO LOL 83.77 VL 33.150 GAL -4.83 AZL 86.14 HCA 281.16 8MA 189.84 ECC .23708 [NC 1.8650 vl S0.18!

RP 206.99 LAP -1._4 LOP 324.93 VP 24.154 GAP -12.72 AZP 90,29 TAL 334.35 TAp 235.51 RCA 144.84 APO 234.85 v2 26.463

RC 328.917 GL 15.90 GP -1.94 ZAL 129.31 ZAP 30.83 ET8 175,64 ZAE 49.41ETE 178.09 ZkC 84.85 ETC 256.62 CLP 30.58

PLANEXOCENTRIC CONIC

C3 15.360 VHL 3.919 OLA 6.77 RAL 199.94 RAG 6567.6 VEL 11.694 PTH 2.06 VHp 5.701DpA 1.39 RAp 175.68 ECC 1.2528

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 19 12 23 2426.68 -24.12

90.00 9 27 8 4521.74 10.23

100.00 20 38 0 2152.56 -25.18

100.00 10 44 12 4273.10 11.19

110.00 21 35 58 1908.36 -27.93

110.00 11 42 43 4089.87 13.73

DIFFERENTIAL CORRECTIONS

TOE -.8113 TRA 6.6601 TC-13.9983 8AU 2.8750

RDE .3670 RRA .1494 RC3 .2760 FAU .09128

FOE -.9187 FRA 3.2643 FC3-5.1449 BSP 32378

00E .8905 ORA 6.6818 BC314.0011 FSP 1985

LAUNCH DATE NOV 26 1964

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 208.89 LAp -1.84

RC 327.742 GL 15.52

PLANETOCENTRIC CC_IIC

C3 15.927 VHL 3.9910LA

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT

90.00 19 23 20 2409.32 -23.77

90.00 9 24 37 4557.50 11.31

100.O0 20 48 30 2134.66 -24.81

100.00 10 42 8 4307.40 12.28

110.00 22 3 27 1893.83 -27.58

110.00 11 41 40 4120.99 14.83

DIFFERENTIAL CORRECTIONS

TO( -.9410 TRA 6.9504 TC-13.6438 8AU 2.9058

ROE .3777 RRA .1451 RC3 .2779 FAU .08543

FOE -.9388 FRA 3.1913 FC3-4.6437 BSP 52787

BDE 1.0139 BRA 6.9519 BC313.6466 FSP 1885

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

55.52 59.51 105.30 19 52 52 1828.7 -Zl.79 47.62

190.13 56.15 63.45 10 42 29 3921.7 6.58 183.35

34.88 59.18 106.69 21 13 53 1552.6 -22.64 26.99

171.34 55.64 62.10 11 55 25 3673.1 7.37 164.64

15.31 58.13 110.55 22 27 47 1308.6 -24.88 7.47

155.93 54.16 58.38 12 50 53 3489.9 9.45 149.47

MID-COURSE ExECUTIOI4 ACCURACY ORBIT DETERMINATION ACCURACY

88T14793.9 8GR 619.3 SG3 555.6 ST 3201.7 SR 540.7 SS 974.8

RRT -.0909 RRF -.1320 RTF .9816 CRT -.2557 CRS .5844 CST -.9354

SG814806.9 R23 .0428 R13 -.9816 LSA 3333.5 MSA 617.1 SSA 23.6

88114794.0 SG2 616.7 THA 179.78 EL1 3204.8 EL2 522.2 ALF 177.46

FLIGHT TIN( 402.00 ARRIVAL DATE JAN 2 1966

DISTANCE 861.218 EARTH TO MARS

LOt. 63.77 VL 33.157 GAL -5.04 AZL 88.13 HCA 262.42 _A 189.97 ECC .23876 INC 1.8526 vl 30.181

LOP 326.20 VP 24.173 GAP -12.83 AZP 90.24 TAL 333.39 TAp 235.82 RCA 144.61 APO 235.33 V2 26.471

GP -1.90 ZAL 130.66 ZAP 30.12 ETS 173.61 ZAE 48.39 ETE 178.08 ZAC 85.04 ETC 256.56 CLP 30.07

7.92 RAL 201.00 RAD 6367.6 VEL 11.718 PTH 2.06 VHP 5.795 DpA 1.11 RAp 176.38 ECC 1.2621

INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

54.21 60.86 105.86 20 3 30 1809.3 -21.36 46.56

192.20 57.74 63.87 10 40 34 3957.5 7.71 185.38

33.67 60.52 107.24 21 24 4 1334.7 -22.21 25.85

173.31 57.24 62.53 11 53 36 3707.4 8.50 166.56

14.31 59.45 111.05 22 37 1 1293.8 -24.47 6.52

157.69 53.76 38.84 12 30 21 3521.0 10.60 151.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

88T14896.8 SGR 622.5 883 525.2 ST 3326.6 SR 546.0 SS 970.2

RRT -.1110 RRF -.1333 RTF .9805 CRT -.2995 CRS .6088 CST -.9386

S8814909.8 R23 .0446 R13 -.9803 L�A 3454.8 MSA 607.8 SSA 23.0

88114897.0 982 618.6 THA 179.73 ELI 3330.7 EL2 520.3 ALF 177.12
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JPL TM 33-t00 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 28 1964

HELIOCENTRIC C(X, I lC

RL 147.63 LAL -.00

RP 208.84 LAp -1.83

RC 328.582 GL 15.14

PLANETOCENTRIC CONIC

C3 18.535 VHL 4.066

LNCH AZMTH LNCH TIME

90.00 19 64 6

gO.D0 9 22 13

100.00 20 58 49

100.00 10 40 10

110.00 22 14 48

110.00 11 40 41

FLIGHT TIME 404.00 ARRIVAL DATE JAN 4 1966

DISTANCE 885.474 EARTH TO MARS

LOt. 63.77 VL 33.164 GAL -5.24 AZL 88.16 HCA 265.69 SMA 190.10 ECC .24055 INC 1.8422 vl 30.181

LOP 327.46 VP 24.190 GAp -12.99 AZP 90.20 TAL 332.42 TAp 236.11 RCA 144.37 Apo 235.82 V2 26.477

GP -1.86 ZAL 132.00 ZAP 29.62 ETS 175.59 ZAE 47.78 ET( 178.08 ZAC 85.24 ETC 256.50 CLP 29.57

DLA 7.07 RAL 202.05 RAO 6567.7 VEL 11.744 PTH 2.07 VHp

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2390.79 -23.42 52.96 62.24 106.39 20 13 57

4593.10 12.37 194.28 59.36 64.32 10 38 46

2117.53 -24.48 32.52 61.89 107.75 21 34 7

4341.60 13.34 175.29 58.67 63.00 11 52 32

1879.78 -27.23 13.37 60.79 111.51 22 48 8

4152.12 15.92 159.45 57.40 59.34 12 49 53

5.891DpA .83 RAp 177.09 ECC 1.2721

PO C$T TIM INJ 2 LAT INJ Z LONG

1790.8 -20.95 45.16

3993.1 8.81 187.41

1517.5 -21.80 24.73

3741.6 9.62 168.49

1279.8 -24.06 5.63

6552.1 11.74 152.84

ORBIT DETERMINATION ACCURACY

ST 6453.8 SR 551.3 SS 963.7

CRT -.3396 CRS .8318 CST -.9432

LSA 3577.8 MSA 599.0 SSA 22.5

ELI 3458.8 EL2 517.7 ALF 176.83

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TD(-1.0738 TRA 7.2488 TC-13.2856 SAU 2.9375 SG714998.5 8GR 625.7 SG3 495.7

ROE .3889 RRA .1404 RC3 .2789 FAU .07979 RRT -.1308 RRF -.1747 RTF .9792

FDE -.9559 FRA 3.1145 FC3-4.1777 SSP 53171 S681§011.6 R23 .0467 R13 -.9793

BOE 1.1420 BRA 7.2502 BC313.2868 FSP 1786 S6114996.8 362 620.3 THA 179.69

LAUNCH DATE NOV 26 1964 FLIGHT TIN( 406.00

HELIOCENTRIC CONIC DISTANCE 889.721

RL 147.63 LAL -.00 LOt. 63.77 VL 33.171 GAL -5.46 AZt. 68.17 HCA 264.96 514A 190.22 ECC .24236

RP 206.79 LAp -1.82 LC4 D 328.73 VP 24.206 GAP -13.12 ALP 80.15 TAL 331.44 TAp 236.39 RCA 144.12

RC 329.378 GL 14.75 GP -1.63 ZAL 133.33 ZAP 29.13 (TS 173.57 ZAE 46.99 ETE 178.08 ZAC 85.44

PLANETOCENTRIC CQNIC

CS 17.186 VHL 4.146 OLA 6.23 RAL 203.08 RAD 6567.7 VEL 11.772 PTH 2.08 VHP 5.989 DpA .53

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ I._NG INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIN

90.00 19 44 41 2373.09 -23.07 31.78 63.63 106.89 20 24 14 1773.1

90.00 9 19 54 4628.56 13_40 196.37 61.02 64.62 10 37 3 4028.6

100.00 21 8 59 2101.18 -24.11 31.42 63.27 108.22 21 44 0 1501.2

100.00 10 38 17 4375.70 14.39 177.29 60.53 63.31 11 51 13 3775.7

110.00 22 24 0 1866.41 -26.89 12.47 62.13 111.94 22 55 6 1266.4

110.00 11 39 46 4185.24 16.99 161.22 59.08 59.88 12 49 29 3583.2

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TD(-1.2072 TRA 7.5561 TC-12.9196 BAU 2.9691 SGT18096.0 SfJR 628.8 SG3 467.0

ROE .4005 RRA .1354 RC3 .2789 FAU .07429 RRT -.1499 RRF -.1953 RTF .9779

FOE -.9675 FRA 3.0344 FC3-3.7426 SSP 53549 S;815109.1 R23 .0490 R13 -.9779

60E 1.2719 8RA 7.5573 8C312.9228 FSP 1692 66113096.3 SG2 621.7 THA 179.64

ARRIVAL DATE JAN 6 1966

EARTH TO MARS

INC 1.8319 vl 30.181

APO 256.53 v2 26.485

ETC 256.44 CLP 29.08

RAp 177.81 ECC 1.2828

INJ 2 LAT INJ 2 LONG

-20.54 44.02

9.90 189.44

-21.40 26.68

10.72 170.42

-23.88 4.79

12.88 154.55

ORBIT DETERMINATION ACCURACY

ST 3560.5 SR 556.5 ss 953.9

CRT -.5754 CR8 .6525 CST -.9468

LSA 3700.0 NSA 590.5 SSA 22.0

ELI 3588.7 (L2 514.9 ALF 176.59

LAUNCH DATE NOV 26 1964 FLIGHT TIME 408.00

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 206.75 LAP -1.82

RC 530.190 GL 14.37

PLANETOCENTR|C CONIC

CS 17.882 VHL 4.229

LNCH AZMTH LNCH TIME

90.00 19 55 5

90.00 9 17 42

100.00 21 16 59

100.00 10 58 29

110.00 22 53 4

110.00 11 38 53

ARRIVAL DATE JAN 8 1966

OISTANCE 893.959 EARTH TO MARS

LOL 63.77 VL 33.178 GAL -5.66 AZL 88.16 HCA 268.25 SMA 190.55 ECC .24428 [NC 1.8215 vl 30.181

LOP 530.00 VP 24.220 GAP -13.28 AZP 90.12 TAL 330.44 TAF 238.88 RCA 143.85 APO 256.85 V2 26.488

GP -1.80 ZAL 154.84 ZAP 26.88 ET$ |75.54 Zk( 48.21ET( 178.07 ZAC 85.65 ETC 256.89 CLP 28.80

OLA 5.40 RAL 204.11 RAD 6567.7 VEL 11.801 PTH 2.09 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZI4TH ]NJ TIME

2356.20 -22.73 50.66 65.05 107.35 20 34 21

4863.88 14.42 198.47 62.72 65.36 10 35 26

2085.60 -23.78 30.39 64.68 108.67 21 53 44

4409.70 15.41 179.29 62.23 64.07 11 49 59

1853,73 -26.57 11.63 65.52 112.34 23 3 58

4214.34 18.05 163.02 60.78 60.46 12 49 8

DIFFERENTIAL CORRECTIONS

10E-1.3442 TRA 7.8706 TC-12.SS47 8AU 3.0021

ROE .4127 RRA .1300 RC3 .2781 FAU .06898

POE -.9761 FRA 2.9506 FC3-5.3396 BSP 53890

8DE 1.40_1 8RA 7.8717 BC312.5578 FSP 1598

LAUNCH DATE NOV 26 1964

MID-COURSE EXECUTION ACCURACY

56T15192.1 SGR 631.8 SG3 439.3

RRT -.1663 RRF -.2156 RTF .9763

86615208.2 R25 .0515 R13 -.9763

8_113192.5 862 622.8 THA 179.60

6.089 OpA .25 RAp 178.55 ECC 1.2943

PO CST TIM INJ 2 LAT INJ 2 LONG

1756.2 -20.15 42.94

4065.9 10.97 191.48

1485.6 -21.01 22.69

3809.7 11.80 172.86

1253.7 -25.50 S.99

3614.5 15.98 156.27

ORBIT DETERMINATION ACCURACY

ST 3707.4 SR 561.7 SS 942.2

CRT -.4082 CRS .8721CST -.9498

USA 5822.1MSA 582.3 SSA 21.5

ELI 3714.6 EL2 511.8 ALF 176.69

FLIGHT TIN( 410.00 ARRIVAL DATE JAN 10 1966

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 206.71 LAp -1.81

RC S31.000 GL 13.99

PLANETOCENTRIC CONIC

C5 18.627 VHL 4.316

DISTANCE 898.187 EARTH TO MARS

LOL 63.77 VL 33.185 GAL -5.90 AZL 88.19 HCA 267.50 SMA 190.48 ECC .24628 INC 1.8113 vl 30.181

LOP 331.27 VP 24.234 GAP _13.41 ALP 90.08 TAL 329.42 TAP 236.92 RCA 143.57 APO 267.39 v2 26.492

GP -1.76 ZAL 135.94 ZAP 28.19 ETS 175.52 ZAE 45.44 ETE 178.07 ZAC 85.85 ETC 256.34 CLP 28.14

LNCH AZI4TH LNCH TIN( L-I TIN( INJ LAT

90.00 20 5 19 2340.11 -22.40

90.00 9 15 35 4699.05 15.40

100.00 21 28 49 2070.79 -23.45

100.00 10 34 46 4443.59 16.41

110.00 22 42 0 1841.7_ -26.26

110.00 11 38 4 4245.40 19.08

DIFFERENTIAL CORRECTIONS

TOE-1.4825 TRA 8.1948 TC-12.1881 8AU 3.0558

ROE .4252 RRA .1242 RC3 .2783 FAU .08381

FDE -.9810 FRA 2.863.1 FC3-2.9656 8SP 54217

8DE 1.5421 6RA 8.1958 BC512.1912 FSP 1506

DLA 4.59 RAL 205.13 RAO 6567.8 VEL 11.833 PTH 2.10 VHp 6.190 DpA -.07 RAp 179.30 ECC 1.3065

]NJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT |NJ 2 LONG

49.59 66.48 107,79 20 44 19 1740.1 -19.76 41.92

200.58 64.44 65.94 10 33 54 4099.0 12.03 193.53

29.41 66.10 109.09 22 3 19 1470.8 -20.63 21.75

161.31 63.96 64.66 11 48 50 3843.6 12.86 174.32

10.84 64.92 112.72 23 12 41 1241,7 -22.95 3,24

164.84 62.53 61.08 12 48 50 3645.4 15.08 158.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15286.2 SGR 634.8 SG3 412.5 ST 5833.1SR 566.8 Ss 928.0

RRT -.1872 RRF -.2361 RTF .9745 CRT -.4376 CRS .6905 CST -.9522

SGB13299.4 R23 .0345 R15 -.9745 LSA 3942.6 MSA 574.8 SSA 21.0

SGl15286.7 SG2 623.6 THA 179.55 EL1 3841.3 EL2 508.5 ALP 176.25
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH 0ATE NOV 26 1964

HELIOCENTRIC CQNIC

RL 147.93 LAL -.OO

RP Z09.69 LAP -l.SO

RC 331.809 GL 13.91

PLANEXOCENTRIC CONIC

C3 19.422 VHL 4.4D7

LNCH AZNTH LNCH TIM(

90.00 20 15 22

90.00 9 13 33

100.00 21 38 29

100.00 10 33 7

110.00 22 50 47

110.00 11 37 16

FLIGHT TIME 412.00 ARRIVAL DATE JAN 12 1946

DISTANCE 902.404 EARTH TO MARS

LOL 63.77 VL 33.193 GAL -6.13 AZL 88.20 HCA 268.78 SMA 190.61 (CC .24837 INC 1.8010 vl 30.181

LOP 332.54 VP 24.247 GAP -13.56 AZP 90.04 TAL 328.40 TAp 237.16 RCA 143.27 APO 237.95 V2 28.494

GP -1.73 ZAL 137.23 ZkP 27.74 (TS t75.49 ZAE 44.68 ETE 178.07 ZAC 66.06 (TC 256.29 CLP 27.69

DLA 3.78 RAL 206.13 flAD 6567.6 VEL 11.866 PTH 2.11 VHP 6,293 DPA -.3R RAP 180.05 ECC 1.3196

L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZ14TH |NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2324.82 -22.08 48.58 67.93 108.19 20 54 7 1724.6 -19.39 40.95

4734.06 18.36 202.70 86.20 66.56 10 32 27 4134.1 13.06 195.59

2058.75 -23.14 28.48 67.54 109.46 22 12 46 1456.7 -20.27 20.86

4477.37 17.38 183.35 65.73 65.29 11 47 45 3877.4 13.90 176.28

1830.45 -25.96 10.10 66.34 113.07 29 21 18 1230.4 -22.61 2.54

4276.44 20.09 166.67 64.30 61.74 12 48 35 3676.4 16.16 159.76

DIFFERENTIAL C(:RRECTIQtA8

TOE-1.6234 TRA 8.5271 TC-11.8219 8AU 3.0705

ROE .4383 RRA .1180 RC3 .2T42 FAU .058T9

FOE -.9618 FRA 2.7716 FC3-2.0206 BSP 54498

80E 1.6916 BRA 8.5279 BC311.8251 F_UP 1416

LAUNCH OATE NOV 26 1964

HELIOCENTRIC CONIC

RL 147.68 LAL -.00

RP 206.66 LAP -I.79

RC 332.609 GL 13.24

PLAN(TOCENTRIC CONIC

C3 20.273 VHL 4.503

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715377.5 SGR 637.8 SG3 38f.5 ST 3957.5 SR 571.7 SS 911.1

RRT -.2053 RRF -.256t RTF .9724 CRT -.4646 CRS .7076 CST -.9541

80815390.7 R23 .0573 RI3 -.9725 LSA 4061.6 MSA 567.3 SSA 20.6

S0115378.0 SG2 624.2 THA 179.31 EL1 3966.5 EL2 303.1 ALF 176.10

FLIGHT TIME 414.00 ARRIVAL DATE JAN 14 1966

D%STANCE 906.808 EARTH TO MARS

LCt. 63.77 VL 33,200 GAL -6.37 AZL 88.21HCA 270.03 SMA 190.74 ECC .25055 INC 1.7908 vl 30.181

LOP 333.81 VP 24.239 GAP -13.71 AZP 90.00 TAL 327.35 TAP 237.39 RCA 142,95 APO 238.53 V2 26.496

GP -1.70 ZAL 138.30 ZAP 27.31ET6 175.46 zAE 43.93 ETE 178.06 ZAC 86.27 ETC 238.24 CLP 27.26

OLA 2.99 RAL 207.13 RAO 6567.8 VEL 11.902 PTH 2.11VHP 6.399 DPA -.T1 RAP 180.82 ECC 1.3336

INJ L_G INJ RT ASC INJ A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

47.64 69.40 108.57 21 3 46 1710.3 -19.03 40.03

204,84 67.99 67.22 10 31 3 4168.9 14.06 197.65

27.61 69.00 109.84 22 22 3 1443.5 -19.92 20.03

185.40 67.52 65.96 11 46 44 3911.0 14.93 178.26

9.40 67.77 113.39 23 29 46 1219.8 -22.28 1,89

168.54 66.tl 62.44 12 48 23 3707.4 17.22 161.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC-11.4378 8AU 3.1062 _713468.8 SGR 640.6 SG3 361.3 ST 4078.7 SR 376.8 SS 892.1

RC3 .2713 FAU .03391 RRT -.L_30 RRF -.2759 RTF .9700 CRT -.4888 CflS .7237 CST -.9334

FC3-2.3022 BSP 54778 6081§479.8 R23 .0608 RI3 -.9701 LSA 4177.2 MSA 360.6 SSA 20.2

8C311.4610 FSP 1329 S0116467.2 SG2 624.5 THA 179.47 ELI 4088.5 ELI 501.8 ALF 175.99

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT

90.00 20 25 16 2310.32 -21.77

90.00 9 11 36 4768.93 17.30

100.00 21 48 O 2043.43 -22.83

100.00 10 31 33 4311.04 18.33

110.00 22 59 27 1819.84 -23.67

110.00 11 36 33 4307.41 21.08

DIFFERENTIAL CORRECTIONS

TDE-1.7652 TRA 8.8887

ROE .4§18 RRA .1113

FOE -.9792 FRA 2.6770

BOE 1.8221DRA 8.8693

LAUNCH OA_E NOV 26 _9_4

HELIOCENTRIC CONIC

RL 147.63 LAL -.00

RP 206.67 LAP -1,78

RC 533.409 GL 12.87

PLANETOCEHTRIC C_IC

C3 21.191VHL 4,602

LNCH AZMTH LNCH TIME

90.00 20 35 0

90.00 9 9 45

100.00 21 57 22

100.00 10 50 Z

110.00 23 7 58

110.00 11 35 55

FLIGHT TIME 416,00 ARRIVAL DATE JAN 14 1996

DISTANCE 910,799 EARTH TO MARS

LOt. 83.77 VL 33,207 GAL -6.61 AZL 88.22 HCA 271.30 SMA 190.88 ECC .25282 INC 1.7805 vl 30.181

LOP 333.06 VP 24.270 GAP -13.87 AZP 89.96 TAL 326.30 TAp 237.60 RCA 142.62 APO 239.13 V2 26.497

GP -1.68 ZAL 139.75 ZkP 26.88 ETS 175.44 ZAE 43.20 (TE 178.05 ZAC 86.48 ETC 238.19 CLP 26.83

DLA 2.21 RAL 208.11 RAD 6567.9 VEL 11.940 PTH 2.12 VHp 6.506 DPA -I.O4 RAP 181.60 ECC 1.5488

L-I TIME [NJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2296.59 -21.47 46.74 70.89 108.92 21 13 16 1696.8 -16.69 39.17

4805.65 18.20 206.98 69.82 67.92 10 29 47 4203.6 15.04 199.78

2030.90 -22.34 26.80 70.48 110.17 22 31 15 1430.9 -19.59 19.24

4544.37 19.24 187.47 69.35 66.6? It 45 47 3944.8 15.92 180.25

1809.91 -23.40 8.76 69.22 113.68 23 38 8 1209.9 -21.88 1.28

4336.33 22.04 170.42 67.96 63.18 12 48 13 3738.3 18.26 183.32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.9101 TRA 9.2193 TC-11.0975 BAU _.1433 SGT13354.1 Sr,,l_ 643.4 SG3 337.0 ST 4198.0 SR 581.3 98 871.0

RDE .4638 RRA .1045 RC3 .2679 FAU .04920 RRT -.2403 RRF -.2936 flTF .9673 CRT -.5110 CRS .7391 CST -.9383

FOE -.9735 FRA 2.5765 FC3-2.0108 8SP 55022 $0815367.4 RZS .0648 R13 -.9674 LSA 4291.0 MSA 534.0 SSA 19.R

BOE 1.9661 BRA 9.2201 6C511.1007 FSP 1243 _0113534.9 SG2 624.3 THA 179.43 ELl 4208.6 EL2 498.4 ALF 175.8R

LAUNCH DATE NOV 26 1964 /FLIGHT TIME 418.00 ARRIVAL DATE JAN 18 1966

HELIOCENTRIC CONIC DISTANCE 914.975 EARTH

RL 147.63 LAL -.OO LOt. 63.77 VL 33.214 GAL -6.86 AZL 88.23 HCA 272.37 SMA 191.01 ECC .25319 INC

RP 206.67 LAP -1.77 LOP 336,35 VP 24.279 GAP -14.03 AZ1P 89.92 TAL 323.23 TAp 237.80 RCA 142.27 APO

RC 334.204 GL 12.50 GP -1.83 ZAL 140.99 ZAP 26.47 ET$ 175.41 Z/dE 42.47 ETE 178.03 ZAC 86.69 ETC

PLAN[TOCENTRIC CONIC

C3 22.150 VHL 4.706 DLA 1.44 RAL 209.09 RAO 6367.9 Vl[L 11.980 PTH 2.14 VHP 6.616 DPA -1.37 RAp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ lONG INJ RT ASC INJ AZMTH INJ TIME

90.00 20 44 34 2283.63 -21.18 45.90 72.39 109.24 21 22 37

90.00 9 7 55 4638.20 19.07 209.13 71.67 68.66 10 28 33

100.00 22 6 35 2019.09 -22.26 26.03 71.97 110.48 22 40 14

100.00 10 28 35 4577.98 20.13 189.56 71.22 67.42 11 44 33

110.00 23 16 22 1800.66 -23.13 8.16 70.69 113.93 23 46 22

110.00 11 35 18 4369.17 22.97 172.33 69.84 63.96 12 48 7

DIFFERENTIAL CORRECTIONS MID-COURSE [XI[CUTIOI ACCURACY

TDE-2.05G8 TRA 9.S?90 TC-10.74D7 BAU 3.1813 SGT13838.4 8GR 848.1 663 313.4

ROE .4802 RRA .0g68 RC3 .263g FAU .D4498 RRT -.2574 RRF -.3150 RTF .9641

FOE -.g642 FRA 2.4765 FC3-1.7423 BSP 33233 $G813651.7 R23 .0687 R13 -.g641

BDE 2.1121 BRA g.57_r5 BC310.7439 FSP 1139 S0115639.3 602 624.3 THA 17g.39

TO MARS

1.7702 V1 30.181

239.?5 V2 26.497

236,14 CLP 26.42

182.39 ECC 1.8643

PO CST TIM tNJ 2 LAT INJ 2 LONG

1683.6 -18.36 38.36

4238.2 16.00 201.81

141g.1 -19.27 18.81

3978.0 16.90 182.26

1200.7 -21.89 .71

376g.2 19.29 163.13

ORBIT DETERMINATION ACCURACY

ST 4313.8 SR 588.8 98 847.6

CRT -.5313 CR$ .7537 C9T -.g568

LSA 4401.1MSA 547.8 SSA 19.4

EL1 4325.2 EL2 4g5.0 ALF 175.82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

L_UNCH DATE NOV 26 1964

HELIOCENTRIC CONIC

NL 147.63 LAL -.00

RP ZOS.6S LAP -1.?K

RC 334.996 GL 12.14

PLANETOCENTRIC CONIC

C3 23.194 VHL 4.815

LNCH AZl4TN LNCH TIME

90.00 20 53 59

gO.DO 9 6 It

100.00 22 15 38

100.00 10 27 12

110.00 23 24 3T

110.00 11 34 43

FLIGHT TIM( 420.00 ARRIVAL DATE JkN 20 1966

DISTANCE 919.136

LOL 63.77 VL 33.222 GAL -7.12 AZL 88.24 HCA 273.84 SMA

LOP 337,$2 VP 24.288 GAP -14.20 AZP 89.68 TAL 324.15 TAp

6P -1.62 ZAL 142.21 ZAp 26.06 ETS 175.39 ZAE 41.76 ETE

EARTH TO MARS

191.14 ECC .25766 1NC 1.7599 Vl 30.181

237.99 RCA 141.89 Apo 240.39 V2 26.495

178.04 ZAC 86.90 ETC 256.10 CLP 26.02

OLA .69 RAL 210.05 RAO 6567.9 VEL 12.023 PTH 2.15 VHp

L-I TIME 1NJ LAT 1NJ LONG INJ RT A$C INJ AZNTH ZNJ TIME

2271.41 -20.91 45.11 73.91 109.55 21 31 SO

4872.60 19.91 211.32 73,§6 69.44 10 27 24

2009.00 -21.99 25.31 73.48 110.77 22 49 6

4611.25 20.99 191.66 73.11 68.21 11 44 4

1792.08 -24.91 7.61 72.17 114.20 23 $4 29

4399.93 23.88 174.26 71.75 64.7_ 12 48 3

DIFFERENT] AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

70E-2.2093 TRA 9.9488 TC-10.3883 BAU 3.2208 SG715720.5 SGR 648.7 863 290.7

HOE .4951 RRA .0888 RC3 .259§ FAD .04010 RRT -.2741RRF -.3343 RTF .9804

FOE -.9516 FRA 2.3703 FC3-1.4973 BSP 55421 S_15733.9 RZ3 .0735 R16 -.9604

BDE 2.2602 BNA 9.9491 8C310.3916 FS4P 1077 S6115721.6 SG2 623.8 THA 179.35

LAUNCH DATE NOV 26 1964 FLIGHT TIN( 422.00

HELIOCENTRIC C(_i|C DISTANCE 923.280

RL 147.63 LAL -.00 LOt. 63.77 VL 33.229 GAL -7.38 AZl. 88.25 HCA 275.11 SNA

RP 206.70 LAp -1.74 L(_ 338.69 VP 24.296 GAP -14.37 AZP 89.84 TAL 323.05 TAp

RC 335.784 GL 11.78 GP -1.60 ZAL 143.41 ZAp 25.67 ETS 175.36 ZAE 4t.06 ETE

PLANETOCENTRIC CONIC

C3 24.287 VHL 4.928 DLA -.Os RAL 211.00 RAD 0988.0 V[L 12.069 PTH 2.16 VHP

LNCH AZ14TH LI_M TIN( L-I TIN( INJ LAT INJ I,.CNG INJ RT ASC INJ AZNTH INJ TIME

90.00 21 S 14 2259.93 -20.64 44.37 75.45 109.82 21 40 54

90.00 9 4 31 4906.85 20.71 213.51 75.47 70.24 10 28 18

100.OO 22 24 $4 1997.61 -21.74 24.65 75.01 111.04 22 57 51

100.OO 10 25 59 4644.38 21.81 193.77 75.03 69.03 11 43 17

110.00 23 $2 45 1784.15 -24.69 7.10 73.67 114.43 24 2 29

110.00 11 34 10 4430.60 24.76 176.21 73.69 65.64 12 46 1

DIFFENENTIAL CCRflECTION$ NIO-COUR3E EXECUTION ACCURACY

TOE-2.3556 TRAlO.SE72 1C-10.0436 BAU 3.2622 SGT15800.5 $GR 651.1 SG3 268.6

RD( .5104 RRA .0804 RC3 .2548 FAU .03673 RRT -.2905 RRF -.3536 RTF .9599

FD( -.9367 FRA 2.2908 FC3-1.2737 BSP 55562 SGB15813.9 R23 .0789 R13 -.9559

BOE 2.4102 8flA10.5276 BC310.0466 FSP 997 S6115801.6 SG2 623.0 THA 179.31

6.728 DPA -1.71 RAp 183.19 ECC 1.3815

PO CST TIM INJ 2 LAT INJ 2 LONG

1671.4 -18.05 37.60

4272.6 16.93 203.91

1408.0 -18.97 17.82

4011.2 17.84 184.27

1192.1 -21.43 .19

3799.9 20.28 166.96

ORBIT DETERMINATION ACCURACY

ST 4426.2 SR 590.1 SS 622.3

CRT -.5497 CRS .7677 CST -.9569

LSA 4508.0 MSA 541.9 SSA 19.0

EL1 4438.3 ELI 491.6 ALF 175.76

ARRIVAL DATE JAN 22 1966

EARTH TO MARS

191.28 ECC .26023 INC 1.7496 Vl 30.181

238.16 RCA 141.50 APO 241.06 V2 26.493

178.03 ZAC 87.12 ETC 236.06 CLP 25.69

6.842 DPA -2.09 RAP 184.00 ECC 1.$997

PO CST TIM INJ 2 LAT INJ 2 LONG

1659.9 -17.75 36.89

4306.8 17.83 206.02

1397.6 -18.69 17.18

4044.4 18.76 186.30

1184.2 -21.18 $59.71

3830.6 21.26 168.81

ORBIT DETERMINATION ACCURACY

ST 4534.6 SR 594.2 SS 799.1

CRT -.5665 CRS .7814 CST -.9564

LSA 4610.8 MSA 536.4 SSA 18.6

EL1 4547.2 EL2 488.2 ALF 175.70

LAUNCH DATE NOV 26 1g64 FLIGHT TIM( 424.00

HELIOCENTRIC CONIC

RL 147.63 LAL -.OO

RP 209.73 LAp -1.73

RC 336.367 GL 11.45

PLANETOCENTNIC CONIC

C3 25.464 VHL 5.046

LNCH AZMTH LNCH TIME

90.00 21 12 21

90.00 9 2 S5

100.00 22 35 20

100.00 10 24 ST

110.00 23 40 46

110.00 11 33 41

ARRIVAL DATE JAN 24 1966

DISTANCE 927.405 EARTH TO MARS

LOt. $3.77 VL 33.237 GAL -7.66 AZL 88.26 HCA 276.38 SMA 191.42 ECC .26292 INC 1.7393 Vl 30.181

LOP 340.16 VP 24.302 GAP -14.59 AZP 89.81 TAL 321.94 TAp 238.32 RCA 141.09 APO 241.74 V2 26.490

GP -1.57 ZAL 144.60 ZAP 25.29 ETS 175.33 ZAE 40.37 ETE 178.02 ZAC 87.34 ETC 256.02 CLP 23.25

OLA -.77 RAL 211.94 RAO 6568.0 VEL 12.118 PTH 2.17 VHP

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ T|NE

2249.16 -20.39 43.68 77.00 110.08 21 49 50

4940.89 21.48 215.72 7?.41 ?1.09 10 25 16

1987.98 -21.50 24.02 76.55 111.28 23 6 28

4677.36 22.60 195.91 76.99 69.89 11 42 34

1776.87 -24.49 6.63 78.18 114.64 24 10 23

4461.17 25.60 176.18 75.67 66.53 12 48 2

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTICN ACCURACY

70E-2.5078 TRAtO.7161 TC3-9.7047 8AU 3.3048 $GT15878.0 SSR 653.5 SG3 247.3

NDE .5262 RRA .0715 RC3 .2498 FAU .03146 RRT -.3066 RRF -.3729 RTF .9506

FDE -.9161FflA 2.1466 FC3-1.0696 8SP 59696 SGBISS91,4 R23 .0847 R13 -.9506

BDE 2.5624 8RA10.T164 BC3 9.7079 FSP 919 S6115879.2 962 622.0 THA 179.28

LAUNCH DATE NOV 26 1964 FLIGHT TIM( 426.00

HELIOCENTRIC CONIC DI STANCE 931.$11

RL 147.63 LAL -.00 LOt. 63.77 VL 33.244 GAL -7.93 AZt. 88.27 HCA 277.65 SHA

RP 206.77 LAp -1.71 LOP 341.43 VP 24.308 GAP -14.74 AZ1P 89.77 TAL 320.82 TAp

RC 337. S4G GL 11.06 T_P -1.53 ZAL 145.77 ZAP 24.92 ETS 175.31 ZN[ 39.69 ET(

PLANETOCENTRIC CONIC

CS 29.719 VHL 3.169 DLA -1.48 RAL 212.87 RAD 8568.1VEL 12,169 PTH 2.18 VHP

LNCH AZlATH LN(H TIN( L-I TIME INJ LAT INJ _G INJ RT ASC INJ AZMTH INJ TIME

90.00 21 21 20 2239.09 -20.18 43.04 78.56 110.32 21 58 39

90.00 9 I 22 4974.78 22.21 217.93 79.39 71.97 10 24 17

100.00 22 41 59 1978.91 -21.28 23.45 78.10 111.50 23 14 58

100.00 10 29 24 4710.18 23.35 198.06 76.97 70.78 11 41 54

110.00 23 48 39 1770.23 -24.29 6.21 76.70 1/4.82 24 18 9

110.00 11 3S IS 4491.63 26.41 180.18 77.68 67.46 12 48 S

DIFFERENTIAL C(_RECTION8 MID-CoURSE (X(CUT|ON ACCURACY

TOE-2.6616 TRAlI.II59 TC3-9.3718 8Au 3.3487 SGTISDS2.6 SGR 655.8 8G3 226.7

NOE .5424 RRA .0622 RC3 .2444 FAU .02729 RflT -.3_23 RRF -.3915 RTF .9441

FOE -.9970 FRA 2. 0291 FC3 -.8842 BSP 55785 S6815966.! R23 .0916 R13 -.9441

BOE 2.7163 BNAlI.1161 8C3 9.3748 FSP 842 S6115954.0 SG2 620.8 THA 179.24

6.956 DPA -2.40 RAp 184.82 ECC 1.4191

PO CST TIM INJ 2 LAT INJ 2 LONG

1649.2 -17.47 36.22

4340.9 18.70 209.14

1387.9 -18.42 16.59

40?7.4 19.65 188.35

1176.9 -20.95 359.27

3661.2 22.20 170.67

ORBIT DETERMINATION ACCURACY

ST 4639.0 SR 596.0 SS 765.9

CRT -.5820 CRS .7946 CST -.9557

LSA 4709.8 MSA $30.9 SSA 18.3

ELI 4652.2 EL2 484.9 ALF 175.66

ARRIVAL DATE JAN 26 1966

EARTH TO MARS

1g1.55 ECC .265?2 ZNC 1.7289 vl 30.181

238.46 RCA 140.69 APO 242.45 V2 26.489

178.01 ZAC 8?.56 ETC 295.99 CLP 24.88

7.078 DpA -2.?6 RAP 185.65 ECC 1.4397

PO CST TIM INJ 2 LAT INJ 2 LONG

1639.1 -17.21 35.60

4374.8 19.$4 210.28

1378.g -18.17 16.03

4110.2 20.51 190.41

1170.2 -20.74 358.87

3891.6 23.12 172.$6

ORBIT OET(RNINATION ACCURACY

ST 4739.3 SR 601.6 SS 735.1

CRT -.5960 CRS .8076 CST -.9544

LSA 4804.6 MSA 525.9 SSA 17.9

ELI 4753.0 EL2 481.? ALF 175.63
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOl-. I. 1964)

LAUNCH OATE NOV Z$ 1964 FLIGHT TIME 428.00 ARRIVAL DATE JAN 28 1966

HELIOCENTRIC COt41C DISTANCE 935.595 EARTH TO MARS

RL 147.63 LAL -.00 COL 63.77 VL 33.252 GAL -8.21 AZL 88.28 HCA 278.92 SMA 191.69 ECC .26864 INC 1.7184 vl 30.181

RP 208.81 LAP -1.70 LOP 342.69 VP 24.312 GAP -14.93 AZP 89.73 TAL 319.67 TAp 238.59 RCA 140.20 Apo 243.19 V2 26.480

RC 338.120 GL 10.74 GP -1.§3 ZAL 146.93 ZAP 24.57 [TS 175.28 ZAE 39.02 ETE 178.00 ZAC 87.78 ETC 255.96 CLP 24.52

PLANETOCENTRIC CONIC

C3 28.058 VHL 5.297 OLA -2.17 RAL 213.80 RAO 6568.1VEL 12.224 PTH 2.20 VHP 7.200 DpA -3.12 RAp 186.48 ECC 1.4617

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 21 30 9 2229.69 -19.93 42.44 80.13 110.54 22 7 19 1629.7 -16.98 35.03

90.00 8 59 53 3008.46 22.90 220.16 81.38 72.87 10 23 22 4408.5 20.34 212.42

100.00 22 50 29 1970.56 -21.07 22.92 79.67 111.71 23 23 20 1370.6 -17.94 15.52

100.00 10 22 15 4742.84 24.06 200.22 80.98 71.71 11 41 17 4142.8 21.34 192.48

110.00 0 0 21 1764.20 -24.12 5.83 78.24 114.99 0 29 45 1164.2 -20.55 358.50

110.00 11 32 48 4521.97 27.18 182.20 79.72 68.45 12 48 11 5922.0 24.01 174.47

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

T0(-2.8171 TRA11.§253 TC3-9.0474 BAU 3.3947 SGT18024.9 8TA_ 658.0 SG3 206.8 ST 4834.9 SR 605.0 SS 702.6

ROE .5590 RRA .0523 RC3 .2389 FAU .02321 RRT -.3378 RRF -.4101RTF .9361 CRT -.6090 CRS .8204 CST -.9526

FOE -.8728 FRA 1.9077 FC3 -.7161 85P 55843 SG816038.4 R23 .0992 R13 -.9361 LSA 4895.4 MSA 520.9 SSA 17.6

BOE 2.8720 6RAl1.$254 8C3 9.0505 FSP 769 S6116026.4 SG2 619.2 THA 179.20 EL1 4849.1 EL2 478.5 ALF 178.60

LAUNCH DATE NOV 28 1864 FL|GH_ TIM( 430.00 ARRIVAL DATE JAN 30 1966

HELIOCENTRIC CONIC OISTANCE 939.656 EARTH TO MARS

RL 147.68 LAL -.00 LOL 63.77 VL 33.289 GAL -8.50 AZL 68.29 HCA 280.16 SMA 191.83 ECC .27168 INC 1.7079 V1 30.181

RP 208.87 LAp -1.68 LOP 343.96 VP 24.316 GAP -13.13 AZP 89.70 TAL 318.52 TAp 238.70 RCA 139.71 Apo 243.95 V2 26.474

RC SS8,890 GL 10.40 GP -1.51ZAL 148.06 ZAP 24.22 ETS 175.26 ZAE 38.36 ET( 177.98 ZAC 88.00 ETC 255.93 CLP 24.18

pLAN(TOCENTRIC CONIC

C3 29.488 VHL 5.430 DLA -2.85 RAL 214.71 RAO 6568.2 VEL 12.282 PTH 2.21VMP 7.325 DpA -3.48 RAp 187.33 ECC 1.4852

LNCM AZMTH LNCH Till( L-| TIN( INJ LAT INJ LONG INJ RT A$C INJ AZl,4TH ZNJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 38 51 2220.98 -19.72 41.89 81.72 110.74 22 15 52 1621.0 -16.73 34.49

90.00 8 58 28 5042.00 23.56 222.40 83.40 73.81 10 22 30 4442.0 21.11 214.58

100.00 22 58 52 1962.83 -20.88 22.43 81.24 111.89 23 51 35 1362.9 -17.72 15.05

100.00 10 21 8 477§.38 24.74 202.40 83.01 72.86 11 40 43 4175.3 22.13 194.57

110.00 0 7 59 1758.77 -23.96 5.48 79.79 115.14 0 37 18 1156.8 -20.37 358.18

110.00 11 32 26 4552.17 27.92 184.23 81.79 69.43 12 48 18 $952.2 24.87 176.40

01FFEflENT|AL C.CRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-2.9747 TRA11.946§ TC3-8.7318 8AU 3.4429 SGT18095.8 8GR 860.0 SG3 187.7 ST 4926.6 SR 608.1 SS 668.8

ROE .5781RRA .0419 RC3 .2832 FAU .01922 RRT -.3§31RRF -.4287 RTF .9261 CRT -.6209 CRS .8333 CST -.9502

FOE -.8462 FRA 1.7621FC3 -.5644 8SP 55866 SG818109.4 R23 .1083 R13 -.9262 LSA 4982.2 MSA 516.2 SSA 17.3

BOE 3.0300 8RAll.9468 BC3 8.7349 FSP 696 $6116097.5 SG2 617.5 THA 179.17 EL1 4941.2 EL2 475.3 ALF 175.58

LAUNCH DATE NOV 25 1964

HELIOCENTRIC CONIC

RL 147.63 LAL -.O0

RP 208.93 LAP -1.66

RC 339.657 GL 10.07

PLANETOCENTR|C CONIC

C3 31.003 VHL 5.568

LMCH AZMTH LNCH TIME

90.00 21 47 25

90.00 8 57 5

100.00 23 7 7

100.00 10 20 5

110.00 0 15 31

110.00 11 32 6

FLIGHT TIME 432.00 ARRIVAL DATE FEB I 1966

O|STANCE 943.692 EARTH TO MARS

LOL 63.77 VL 33,267 GAL -8.81 AZL 88.30 HCA 281.45 SMA 191.97 ECC .27485 INC 1.6973 vl 30.181

LOP 345.23 VP 24.318 GAp -15.33 AZP 89.66 TAL 317.35 TAp 238.80 RCA 139.21APO 244.73 v2 26.466

GP -1.49 ZAL 149.18 ZAP 23.89 ETS 175.23 ZAE 37.72 ETE 177.97 ZAC 88.23 ETC 255.91CLP 28.84

DLA -3.52 RAL 215.61RAD 6568.2 VEL 12.344 pTH 2.23 VHp 7.452 DpA -3.85 RAp 188.19 ECC 1.5102

L-I TIN( INJ LAT ]NJ LONG INJ RT ASC |NJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2212.85 -19.53 41.37 83.32 110.92 22 24 18 1612.8 -16.51 34.00

5075.33 24.17 224.65 85.45 74.78 10 21 41 4475.3 21.85 216.75

1955.76 -20.69 21.98 82.83 112.06 23 39 43 1355.8 -17.52 14.62

4807.65 25.38 204.59 85.07 73.65 11 40 12 4207.6 22.89 196.67

1753.93 -23.82 5.18 81.35 115.27 0 44 45 1153.9 -20.22 557.89

4582.24 28.63 186.29 83.89 70.47 12 48 28 3982.2 25.70 178.34

01FFERENTIAL ¢_OIRRECTIONS

T0(-3.1328 TRA12.3791 TC3-8.4220 9AU 3.4920

ROE .5935 RRA .0310 RE3 .2274 FAU .01529

FOE -.8187 FRA 1.6525 FC3 -.4270 BSP 55884

BOE 3.1886 6RA12.3792 BC3 8.4251 FSP 628

LAUNCH DATE NOV 26 1964

HELIOCENTRIC COiIC

RL 147.63 LAL -.00

RP 2_?.00 LAP -1.65

RC 340.420 GL 9.75

PLAN(TOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16162.7 SGR 661.9 SG3 169.2 ST 5013.1SR 610.9 SS 633.3

RRT -.$879 RRF -.4468 RTF .9134 CRT -.6317 CRS .8461CST -.9470

S6816176.2 R23 .1186 R13 -.9135 LSA 5063.9 MSA 511.6 SSA 17.0

S6116164.5 SG2 615.5 THA 179.14 EL1 5028.0 EL2 472.2 ALF 175.56

FLIGHT TIN( 454.00 ARRIVAL DATE FEB 3 1966

DISTANCE 947.696 EARTH TO MARS

LCL 63.77 VL 38.274 GAL -9.11 AZL 88.31 HCA 262.72 SMA 192.11 ECC .27816 INC 1.8865 vl 30.181

LOP 346.50 VP 24.319 GAP -15.54 AZP 89.63 TAL 318.17 TAp 238.88 RCA 138.87 Apo 245.55 V2 26.458

GP -1.47 ZAL 150.28 ZAP 23.56 ETS 175.21 Zk_E 37.08 ETE 177.95 ZAC 88.46 ETC 255.88 CLP 23.52

C3 $2.828 VML 5.712 DLA -4.17 RAL 216.50 RAD 6568.3 VEL 12.409 pTH 2.24 VHp 7.582 OpA -4.22 RAp 189.06 ECC 1.5369

INJ L(_G INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

40.90 84.93 111.09 22 32 37 1605.3 -16.30 33.54

226.91 87.52 75.77 10 20 55 4508.5 22.54 218.92

21.57 84.43 112.22 23 47 44 1349.3 -17.34 14.25

206.79 87.16 74.66 11 39 44 4239.8 23.62 198.78

4.91 82.92 115.39 0 52 6 1149.6 -20.08 357.63

188.37 86.02 71.53 12 48 40 4012.2 26.49 180.31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86716219.8 8r,d_ 662.9 SG3 151.3 ST 5076.8 SR 612.8 SS 591.4

RRT -.3790 RRF -.4586 RTF .8956 CRT -.6354 CRS .8555 CST -.9427

56816233.3 R23 .1261 R13 -.8957 LSA 5122.4 NSA 509.1 SSA 16.8

SGl16221.7 SG2 613.3 THA 179.11 EL1 5091.8 EL2 471.8 ALF 175.58

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT

90.00 21 58 52 2205.33 -19.34

90.00 8 55 46 5108.47 24.74

100.00 23 15 15 1949.28 -20.53

100.00 10 19 4 4839.79 25.97

110.00 0 22 56 1749.64 -23.?0

110.00 11 31 48 4812.17 29.29

DIFFERENTIAL C(:RRECTIONS

TOE-3.2488 TRA12.8680 TC3-8.0684 BAU 3.5203

ROE .6108 RRA .0189 RE3 .2208 FAU .01092

FOE -.7741 FRA 1.5255 FC3 -.2897 BSP 56915

BDE 3.3058 BRA12.8680 BC3 8.0714 FSP 577
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOI_. 1o 1964)

LAUNCH DATE _V 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 245.44 LAp 1.24

RC 121.300 GL 8.42

PLANET_ENTRIC CONIC

C3 39.535 VHL S.288

LNCH AZMTH LMCM TiME

90.00 17 58 57

90.00 8 7 55

tO0.OO 19 24 22

100.00 9 25 11

110.00 20 41 54

110.00 10 24 8

FLIGHT TIME 144.00

DISTANCE 396.623

LOL 64.79 VL 36.008 GAL °4.43 AZL 88.53 HCA 122.34 SNA

LOP 187.14 VP 24.078 GAp 26.28 AZP 90.79 TAL 545.62 TAp

GP 1.06 ZAL 113.22 ZAp 176.55 ETS 161.78 ZAE 155.07 ETE

ARRIVAL DATE ApR 20 1965

EARTH TO MARS

264.52 ECC .44740 INC 1.4696 vl 30.186

107.97 RCA 146.17 APO 362.86 V2 22.343

359.17 ZAC 89.53 ETC 256.12 CLP 176.51

DLA 8,41RAL 181.79 RAO 6568.5 VEL 12.685 PTH 2.30 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2647.10 -27.18 70.76 58.24 88.26 18 43 4

4763.76 17.16 204.52 52.67 67.12 9 27 19

2371.60 -28.54 50.26 58.00 99.29 20 3 53

4514.48 18.42 185.61 52.10 66.03 10 40 25

2128.96 -32.19 31.03 57.20 102.16 21 17 23

4329.89 21.78 169.90 50.40 62.98 11 36 18

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .7945 TRA-1.9778 TC3 .6084 BAU .3223 SGT 2104.4 $;R 578.2 $63 154.8

ROE -.5785 RRA -.2517 RC3 -.0408 FAU .05409 RRT .0012 RRF -.0212 RTF -.8155

FOE -.2622 FRA 1.0606 FC3-1.1844 BSP 6687 S_ 2182.3 R23 -.0201 R13 -.8155

SO[ .9828 BRA 1.9937 8C3 .6098 FSP 412 SG1 2104.4 SG2 578.2 THA .02

LAU_ICH DATE NOV 27 1964 FLIGHT TIME 146.00

HELIOCENTRIC CC_IIC DISTANCE 397.905

RL 147.60 LAL -.00 LOL 64.79 VL 35.866 GAL -4.24 AZL 88.54 HCA 123.24 ,TdAA

RP 245.23 LAp 1.22 LOP 188.04 VP 23.884 GAP 25.66 AZP 90.80 TAL 346.00 TAp

RC 123.232 GL 8.56 GP 1.10 ZAL 112.58 ZAp 175.88 ETS 163.28 ZAE 154.68 ETE

PLANETOCENTRIC CONIC

CS 37.393 VHL 6.115 DLA 8.79 RAL 181.26 RAD 6568.5 VEL 12.600 PTH 2.29 VHp

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 53 47 2645.49 -27.16 70.64 56.82 98.32 18 37 52

90.00 8 8 50 4737.21 16.45 202.89 51.17 66.62 9 27 48

100.00 19 19 24 2369.34 -28.52 50.10 56.58 99.37 19 58 53

100.00 9 25 54 4488.60 17.70 184.03 50.39 65.51 10 40 43

110.00 20 37 24 2125.25 -32.14 30.76 55.78 102.32 21 12 49

110.00 10 24 24 4305.45 21.02 168.42 48.87 62.40 11 36 9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .7720 TRA-1.9548_.T.C3 .6645 BAU .3328 SGT 2149.1 SGR 573.9 SG3 163.1

ROE -.5583 RRA -.2431RC3 -.0416 FAU .05569 RRT .0061RRF -.0226 RTF -.8200

FOE -.2603 FRA 1.0628 FC3-1.2893 BSP 6854 _ 2224.4 R23 -.0172 R13 -.8200

BO£ .9527 BRA 1.9698 BC3 .6658 FSP 433 SG1 2149.1SG2 573.9 THA .10

11.873 DPA .73 RAp 184.32 ECC 1.6506

PO CST TIM INJ 2 LAT INJ 2 LONG

2047.1 -25.76 62.38

4163.8 13.91 197.34

1771.6 -26.96 41.81

3914.5 15.03 179.47

1529.0 -30.18 22.40

5729.9 17.98 162.83

ORBIT DETERMINATION ACCURACY

ST 907.4 SR 531.7 SS 388.4

CRT -.7123 CRS -.5256 CST .9683

LSA 1058.4 MSA 368.6 SSA 29.8

EL1 995.1EL2 340.3 ALF 154.09

ARRIVAL DATE ApR 22 1965

EARTH TO MARS

259.25 ECC .45580 INC 1.4586 vl 30.186

109.24 RCA 146.27 APO 372.23 V2 22.364

359.42 ZAC 89.65 ETC 256.10 CLP 176.03

11.593 DpA .59 RAp 184.71 ECC 1.6154

PO CST TIM INJ 2 LAT INJ 2 LONG

2045.5 -25.73 62.27

4137.2 15.15 195.77

1769.3 -26.93 41.65

3888.6 14.25 176.94

1525.3 -30.11 22.13

5705.4 17.15 161.42

ORBIT DETERMINATION ACCURACY

ST 912.6 SR 527.7 SS 392.0

CRT -.7059 CRS -.5171 CST .9679

LSA 1061.5 MSA 370.4 SSA 30.5

EL1 997.2 EL2 342.0 ALF 154.60

LAUNCH DATE NOV 27 1964 FLIGHT TIME 148.00

HELI_ENTRIC CONIC

RL 147.60 LAL -.00

RP 245.01 LAp 1.20

RC 125.213 GL 6.70

PLANET(_ENTRIC CONIC

C3 35.396 VHL 6.949

LNCH AZNTH LNCN TIME

90.00 17 48 25

gO.DO 6 9 45

100.00 19 14 15

100.00 9 26 36

110.00 20 32 44

110.00 10 24 37

DISTANCE 399.39I

LOt. 64.79 VL 35.731 GAL -4.05 AZL 88.55 HCA 124.15 SNA

LOP 188.94 VP 23.700 GAP 25.05 AZP 90.8I TAL 346.38 TAp

GR 1.13 ZAL 111.91 ZAp 175.40 ETS 164.47 ZAE I54.34 ETE

ARRIVAL DATE ApR 24 1965

EARTH TO MARS

254.42 ECC .42473 [NC 1.4473 Vl 30.186

110.55 RCA 146.36 APO 362.48 V2 22.385

359.66 ZAC 89.78 ETC 256.06 CLP 175.54

OLA 9.19 RAL 190.70 RAD 6568.4 VEL 12.521 PTH 2.27 VHp

L-I TIM( 1HJ LAT INJ LONG |NJ RT ASC INJ AZMTM INJ TIME

2644.43 -27.15 70.57 55.39 98.36 18 32 30

4710.54 15.72 201.27 49.67 66.14 9 28 16

2367.56 -28.50 49.97 55.16 99.44 19 53 43

4462.62 I6.96 I82.46 49.08 65.01 10 40 59

2122.01 -32.09 30.52 54.33 102.46 21 8 6

4280.96 20.24 166.95 47.36 61.84 11 35 58

DIFFERENTIAL CCRRECTION9

TOE .7504 TRA-1.9295 TC3 .7262 BAU .3442

ROE -.5368 RRA -.2346 RC3 -.0422 FAU .05733

FDE -.2366 FRA 1.0733 FC3-1.4021 6SP 7188

60E .9238 8RA 1.9438 6C3 .7274 FSP 457

MID-COURSE ExECuTION ACCURACy

SGT 2193.7 8GR 569.4 SG3 171.6

RRT .0103 RRF -.0250 RTF -.8251

SG8 2266.4 R23 -.0159 R13 -.8251

SG1 2193.7 962 569.4 THA .16

FLIGHT TIME I50.00

DISTANCE 401.059

LOL 64.79 VL 35.601 GAL -3.86 AZL 86.56 HCA 125.05 SMA

LOP 169.85 VP 23.524 GAP 24.44 AZP 90.62 TAt. 346,7T TAp

GP 1.17 ZAL 111.21 ZAP 174.91 ET8 163.43 ZAE 154.05 ETE

11.320 DFA .45 RAp 165.10 ECC 1.5625

PO CST TIM 1NJ 2 LAT 1NJ 2 LONG

2044.4 -25.72 62.19

4110.6 12.37 194.20

1767.6 -26.90 41.53

3862.6 13.46 175.42

1522.0 -30.05 21.90

3681.0 16.31 160.02

ORBIT DETERMINATION ACCURACY

ST 917.5 SR 523.4 9S 394.4

CRT -.7001CR$ -.5054 CST .9665

LSA 1064.0 MSA 372.1 $$A 31.2

ELI 999.0 EL2 343.3 ALF 155.09

LAUNCN DATE NOV 27 1964

HELIOCENTRIC CCNIC

RL 147.60 LAL -.DO

RP 244.80 LAp 1.18

RC 127.239 GL 8.84

PLANETOCENTflIC CONZC

C3 33.554 VHL 5.791

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT

90.00 17 42 53 2643.91 -27.15

90.00 8 10 40 4683.78 14.98

100.00 19 8 66 2366.35 -28.48

100.00 9 27 17 4436.57 16.20

110.00 20 27 54 2119.24 -32.05

110.00 10 24 49 4256.46 I9.44

DIFFERENTIAL CCRRECTIONS

TOE .7294 TRA-1.9027 TC3 .7930 BAU .3560

ROE -.5199 RRA -.2269 RC3 -.0427 FAU .0590I

FOE -.2514 FRA 1.0881 FC3-1.5233 BSAP 7387

8DE .8957 8RA 1.9162 BC3 .7941FSP 484

ARRIVAL DATE ApR 26 1965

EARTH

249.99 ECC .41415 INC

111.82 RCA 146.45 APO

359.89 ZAC 89.90 ETC

TO MARS

1.4358 Vl 30.186

353.52 V2 22.407

256.06 CLP 175.05

DLA 9.59 RAL 180.12 RAO 6568.3 VEL 12.446 PTH 2.25 VHp 11.055 DpA .31 RAp 185.49 ECC 1.5519

INJ LONG ZNJ RT ASC INJ AZMTH INJ TIN( PO C$T TIM INJ 2 LAT INJ 2 LONG

70.53 53.97 98.37 18 26 56 2043.9 -25.71 62.16

199.66 48.17 65.69 6 26 43 4083.8 11.57 192.64

49.68 53.73 99.48 19 48 22 1766.4 -26.88 41.45

180.89 47.58 64.53 10 41 14 3836.6 12.64 173.91

30.31 52.92 102.57 21 3 13 1519.2 -29.99 21.71

165.49 45,64 61.31 11 35 45 3656.5 15.46 158.63

MID-COURSE EXI[CUTION ACCURACY ORBIT OETERNZNATION ACCURACY

SGT 2236.Z SGR 564.7 SG3 180.5 ST 921.8 SR 518.8 SS 396.1

RRT .0143 RRF -.0264 RTF -.6305 CRT -.6944 CR$ -.4910 CST .9643

SGB 2308.3 RZ3 -.0157 R13 -.8305 LSA 1065.4 M$A 373.8 $SA 31.7

SGI 2238.2 $62 564.6 THA .22 EL1 1000.3 EL2 344.1ALF 155.57
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 27 1984

HELIOCENTRIC CONIC

RL 147.80 LAL -.00

RP 244.57 LAP 1.15

tic 129.306 6L 8.96

PLANETOCENTRIC CONIC

C3 31.799 VHL 5.63g

LNCN AZMTH LNCH TIN[

90.00 17 37 9

90.00 8 11 35

100.00 19 3 26

100.00 9 27 57

110.00 20 22 55

110.00 10 24 57

FLIGHT TIME 152.00

64.79 VL 35.477 GALLOt.

LOP 190.75 VP 25.357 GAP 23.85 AZP 90.84 TAL 347.18 TAp 113.13 RCA 146.54

GP 1.21 ZAL 110.49 ZAP 174.41 ET8 166.21 ZA[ 153.80 ET( .13 ZAC 90.03

ARRIVAL DATE APR 28 1965

DISTANCE 402.892 EARTH TO MARS

-3.68 AZL 88.58 HCA 125.96 SMA 245.90 ECC .40406 INC 1.4241 vl 30.186

Apo 345.25 V2 22.429

ETC 256.04 CLP 174.55

DLA 10.00 RAL 179.52 RAD 6568.3 VEL 12.376 PTH 2.23 VHp 10.796 DpA ,17

L-I TIM( INJ LA7 INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN

2643.94 -2?.15 70.53 52.53 98.37 18 21 13 2043.9

4658.98 14.22 198.06 46.68 65.25 9 29 10 4057.0

2365.65 -28.47 49.83 52.30 99.51 19 42 52 1765.6

4410.50 15.43 179.34 46.08 64.08 10 41 27 3810.5

2118.95 -32.02 30.14 51.49 102.67 20 58 12 1516.9

4231.97 18.64 164.05 44.34 60.81 11 35 29 3632.0

RAp 185.88 ECC 1.5233

INJ 2 LAT INJ 2 LONG

-25.71 62.16

10.77 191.08

-26.87 41.40

11.82 172.41

-29.94 21.54

14.60 157.25

OIFFERENXIAL CCRRECT1ON$ MID-COURSE EXECUTION ACCuRACy

TO( .7089 TRA-1.8742 TC3 .8648 BAU .$681 SGT 2282.3 SGR 559.7 SG3 189.9

ROE -.S017 RRA -.2193 RC3 -.0429 FAU .06078 RRT .0182 RRF -.0322 RTF -.8361

FOE -.2453 FRA 1.1003 FC3-1.6541 BSP 7577 _ 2350.0 R23 -.0160 R13 -.8361

BIDE .9683 BRA 1.8870 BC3 .8658 FSP 513 SG1 2282.4 Sd;2 559.6 THA .27

LAUNCH DATE NOV 27 1964 FLIGHT TIME 154.00

HELIOCENTRIC C(_AIC DISTANCE 404.874

RL 147.60 LAL -.00 LOL 64.79 VL 35.358 GAL -3.50 AZL 88.$9 HCA 126.86 SMA 242.12 ECC .39441

RP 244.34 LAP 1.13 LOi s 191.66 VP 23.198 GAP 23.22 AZP 90.85 TAL 347.59 TAP 114.45 RCA 146.62

RC 131.411 GL 9.11 _ 1.25 ZAL 109.75 ZAP 173.91 ETS 166.86 ZAE 153.61 ETE .36 ZAC 90.16

PLANETOCENTRIC CONIC

C3 30.181 VHL 5.494 DLA 10.42 RAL 178.89 RAD 8568.2 VEL 12.311 PTH 2.22 VHP 10.544 DpA .04

LNCH AZNTH LNCH TIM( L-I TIM( INJ LAT INJ i.GNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

90.00 17 31 15 2644.5Z -27.15 70.57 51.10 98.35 18 15 20 2044.5

90.00 8 12 25 4630.17 13.45 196.46 45.19 64.85 9 29 35 4030.2

100.00 18 57 47 2365.47 -28.47 49.82 50.86 99.51 19 37 12 1765.5

100.00 9 29 34 4384.45 14.65 177.80 44.59 63.65 10 41 39 3784.4

110.00 20 17 47 2115.13 -31.99 30.01 50.06 102.74 20 53 Z 1515,1

110.00 10 25 4 4207.35 17.82 162.62 42.64 60.33 11 35 11 3607.5

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY

TO( .8697 1_RA-$.8446 TC3 .9422 OAU .3806 SST 2326.8 962 554.6 8G3 199.7

ROE -.4840 RRA -.2119 RC3 -.0428 FAU .06260 RRT .0219 RRF -.0364 RTF -.8417

POE -.2384 FRA 1.1120 FC3-1.7956 BSIP 7746 SGB 2392.0 R23 -.0168 R13 -.8417

BO( .8419 6R4 1.8568 BC3 .9432 FSAP 543 SG1 2326.8 SG2 554.4 THA .32

ORBIT DETERMINATION ACCURACY

ST 925.2 SR 514.2 SS 397.1

CRT -.6889 CRS -.4751CST .9615

LSA 1065.9 MSA 375.4 SSA 32.3

EL1 1000.8 EL2 344.6 ALF 156.05

ARR|VAL DATE ApR 30 1965

EARTH TO MARS

INC 1.4120 vl 50.186

APO 357.61 V2 22.451

ETC 256.02 CLP 174.04

RAp 186.26 ECC 1.4967

INJ 2 LAT INJ 2 LONG

-25.72 62.20

9.95 189.53

-26.86 41.38

11.00 170.92

-29.91 21.42

13.74 155.89

ORBIT DETERMINATION ACCURACY

ST 928.0 SR 509.3 SS 397.6

CRT -.6836 CRS -.457g CST .9581

LSA 1065.7 MSA 376.8 SSA 32.9

ELI 1000.9 EL2 344.7 ALF 156.48

LAUNCN DATE NOV 2T 1954

NELIQCEMTRIC CONIC

RL 147.60 LAL -.DO

RP t44.11 LAP 1.11

RC 133.550 GL 8.24

PLAM(TOCEMTRIC CONIC

C3 26.673 VML 5.355

LNCH AZI4TH LMCH TIME

90.00 17 25 11

90.00 8 13 15

tOO.DO 18 31 57

100.00 9 29 10

110.00 20 12 30

110.00 10 25 7

LOt. 64.79 VL

LOP 192.57 VP 23.047 GAP 22.62 AZP 90.86 TAL 348.01 TAp 115.78 RCA 146.70 APO 350.54 V2 22.475

GP 1.29 ZAL 108.98 ZAP 173.40 ETS 167.41 ZAE 153.46 [TE .60 ZAC 90.29 ETC 255.01CLP 173.53

OLA 10.84 RAL 178.23 RAD 6568.2 VEL 12.249 PTH 2.20 VHp 10.299 DpA -.09 RAP 186.64 ECC 1.4719

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2645.64 -27.17 70.65 49.66 98.31 18 9 17 2045.6 -25.74 62.28

4803.38 12.67 194.88 43.71 64.46 9 29 58 4003.4 9.13 187.99

2355.81 -28.46 49.64 49.43 99.50 19 31 23 1765.8 -26.87 41.41

4358.44 13.86 176.27 43.11 63.25 10 41 49 3758.4 10.16 169.44

2113.79 -31,97 29,91 48.63 102.80 20 47 43 1513.8 -29.88 21.32

4183.22 18.99 161.22 41.35 59.88 11 34 51 5583.2 12.86 154.55

PLIGHT T|HE 158.00 ARRIVAL DATE HAY 2 1965

DISTANCE 406.990 EARTH TO MARS

35.244 GAL -3.33 A2L 88.60 HCA 127.77 SMA 238.62 ECC .58521 INC 1.3995 vl 50.186

DIFFERENTIAL CCRRECTION9

TOE .9679 TRA-1.8143 TC3 1.0236 BAU .3927

ROE -.4970 RRA -.2048 RCS -.0424 FAU .06452

FOE -.2SOS FRA 1.1231 FC3-1.9481BSP 7913

BOE .6149 BRA 1.8258 8C3 1.0244 FSP 576

LAUNCH DATE NOV 87 1964

LOL 94.79 VL

RRT .0263 RRF -.0413

SG2 2433.3 R23 -.0178

SGt 2370.5 SG2 549.0

PLIGHT TIM( 158.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2370.5 SGR 549.2 SG3 210.1 ST 929.2 SR 504.2 SS 397.3

RTF -.8470 CRT -.6776 CRS -.4381CST .9540

R13 -.8471 LSA 1063.5 MSA 378.4 SSA 53.4

THA .37 EL1 999.4 EL2 344.7 ALF 156.91

ARRIVAL OATE HAY 4 1965

EARTH TO MARS

INC 1.3868 vl 50.186

HELIOCENTRIC CX_IC DISTANCE 409.229

ML 147.60 LAL -.00 35.135 GAL -3.16 AZL 88.61 HCA 128.68 SMA 235.38 ECC .37641

RP 243.87 LAP 1.08 LOP 193.48 VP 22.904 GAP 22.02 AZP 90.87 TAL 348.43 TAp 117.12 RCA 146.78 APO 323.98 V2 22.498

RC 155.719 GL 9.35 GP 1.34 ZAL 108.20 ZAP 172.89 ETS 167.87 ZA( 153.36 ETE .83 ZAC 90.42 ETC 255.99 CLP 175.01

PLAM(TOCENTRIC CQNIC

C3 27.887 VIAL S.222 OLA 11.27 RAL 177.55 RAD 8588.1 VEL 12.192 PTH 2.19 VHp 10.059 DpA -.21 RAP 187.01 ECC !.4488

LNCH AZ14TH t.NCH TIN( L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 18 58 2847,31 -27.18 70.77 48.23 98.26 18 3 5 2047.3 -25.76 62.40

90.00 8 14 4 4578.68 11.88 195.32 42.24 64.11 9 30 21 3976.7 8.30 186.47

100.00 18 45 58 2588.87 -28.49 49.90 48.00 99.47 19 25 25 1766.7 -26.88 41.47

100.00 9 29 44 4532,53 13.08 174.77 41.63 62.87 10 41 57 3732.5 9.32 167.97

110.00 20 7 4 2112.95 -31.98 29.64 47.21 102.83 20 42 17 1512.9 -29.86 21.26

110.00 10 25 8 4159.04 16.16 159.84 39.87 59.46 11 34 27 3559.0 11.99 153.22

DIFFERENTIAL CGIIRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6489 TRA01.7840 TCS 1.1092 BAU .4046 SST 2414.5 SGR 543.5 SG3 220.9 ST 929.3 SR 498.9 SS 396.5

ROE -.4508 2flA -.1980 RC3 -.0416 FAU .08653 RRT .0311 RRF -.0467 RTF -.8521 CRT -.6712 CR3 -.4169 CST .9494

FOE -.2213 FflA 1.1355 FC3-2.1125 BSP 8087 ST_ 2474.9 R23 -.0188 R13 -.8322 LSA 1060.2 MSA 380.0 SSA 34.0

BOE .7884 8flA 1.7950 BC3 1.1100 FSP 610 SG1 2414.5 $G2 543.2 THA .42 EL1 996.8 EL2 344.7 ALF 157.32

1468



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 27 1964

HELIOCENTRIC C(_AIC

RL 147.80 LAL -.00

RP 243.83 LAP 1.08

RC 137.915 GL 9.48

PLAN(TOCENTRIC CONIC

C3 25.957 VHL 5.095

LNCH AZMTH LNCH TIM(

90.00 17 12 34

90.00 8 14 51

100.00 18 39 51

100.00 9 30 18

110.00 20 1 30

110.00 10 25 8

FLIGHT TIME 160.00 ARRIVAL DATE MAY 6 1965

DISTANCE 411.579

LOb 64.79 VL 35.031 GAL -2.99 AZL 88.63 HCA 129.59 SNA

LOEb 194.39 VP 22.767 GAP 21.42 AZP 90.88 TAL 348.87 TAp

GP 1.38 ZAL 107.39 ZAP 172.36 (TS 168.26 ZAE 153.31 ETE

EARTH TO MARS

232.37 ECC .36801 INC 1.5737 vl 3D.186

118.46 RCA 146.85 APO 317.88 vZ 22.522

1.07 ZAC 90.55 ETC 255.98 CLP 172.49

OLA 11.70 RAL 176.85 RAD 6568.0 V(L 12.138 PTH 2.18 VHP 9.825 DpA -.33 RAp 187.38 ECC 1.4272

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

2649.50 -27.20 70.93 46.79 98.18 17 56 44 2049.5 -25.79 62.55

4550.04 11.0g 191.77 40.77 63.78 9 30 41 5950.0 7.47 184.95

2388.03 -28.50 50.00 46.57 99.42 19 19 19 1768.0 -26.90 41.56

4308.74 12.26 173.28 40.17 82.52 10 42 2 3706.7 8.48 166.52

2112.52 -31.95 29.81 45.78 102.85 20 36 43 1512.5 -29.85 21.23

4135.02 15.33 158.48 38.40 59.06 11 34 1 3535.0 11.11 151.91

01FFERENTIAL CORRECTIONS

TO( .8248 TRA-1.7536 TC3 1.1999 BAU .4166

ROE -.4348 RRA -.1915 RC3 -.0405 FAU .08865

FOE -.2110 FRA 1.1437 FC3-2.2895 BSP 8263

BDE .7812 9RA 1.7640 BC3 1.2006 FSP 647

LAUNCH OATE NOV 27 1984

HELIOCENTRIC C_IC

RL 147.80 LAL -.00

RP 243.38 LAP 1.03

RC 140.134 GL 9.59

PLANETOCENTRIC CONIC

C3 24.737 VHL 4.974

LNCH AZMTH LNCH TIME

90.00 17 8 2

90.00 8 13 38

100.00 18 33 35

100.00 9 30 45

110.00 19 55 49

110.00 10 25 0

DIFFERENTIAL C.CRRECTIONS

TO( .8038 TRA-1.7214 TC3 1.2953 BAU .4285

ROE -.4195 RRA -.1852 RC3 -.0389 FAU .07088

FOE -.2000 FRA 1.1523 FC3-2.4806 BSP 8409

BOE .7351 9RA 1.7314 2C3 1.2958 FSP 885

MID-COURSE EXECUTION ACCURACY

SGT 2458.5 SGR 537.7 SG3 232.2

RRT .0369 RRF -.0530 RTF -.8572

SG8 2516.6 R23 -.0198 R13 -.8572

SG1 2458.6 SG2 537.3 THA .49

FLIGHT TIME 162.00

DISTANCE 414.031

ORBIT DETERMINATION ACCURACY

ST 927.4 SR 493.4 SS 395.0

CRT -.6639 CRS -.3928 CST .9441

LSA 1054.7 MSA 381.9 SSA 34.6

ELI 992.2 ELI 344.8 ALF 157.72

ARRIVAL DATE MAY 8 1965

EARTH TO MARS

229.56 ECC .55999 INC 1.3605 Vl 30.186

119.82 RCA 146.92 Apo 312.20 v2 22.547

1.31 ZAC 90.68 ETC 255.96 CLP 171.95

LOL 64.79 vb 34.931 GAL -2.82 AZL 88.64 HCA 130.51 SMA

LOP 193.50 vP 22.638 GAP 20.83 AZP 90.88 TAL 349.31 TAp

GP 1.43 ZAL 106.36 ZAP 171.83 ET9 168.$9 ZAE 153.30 ETE

DLA 12.13 RAL 176.12 RAD 6568.0 VEL 12.088 PTH 2.16 VHp 9.598 DpA -.44 RAp 187.75 ECC 1.4071

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2652.20 -27.23 71.12 45.36 98.09 17 50 14 2052.2 -25.83 62.74

4523.57 10.28 190.24 39.32 63.47 9 30 59 3923.6 6.64 183.45

2369.88 -28.52 $0.14 45,13 99.35 19 13 4 1769.9 -26.93 41.69

4281.12 11.45 171,80 36.71 62.20 10 42 6 3681.1 7.64 165.09

2112.55 -31.95 29.82 44.36 102.85 20 31 1 1512.6 -29.85 21.23

4111.21 14.49 157.14 36.94 58.70 11 33 31 3511.2 10.24 150.62

MID-COURSE EXECUTION ACCURACY OR8|T DETERMINATION ACCURACY

SGT 2501.6 _ 531.6 SG3 244.2 ST 924.8 SR 487.7 SS 392.9

RRT .0427 RRF -.0697 RTF -.8620 CRT -.6569 CRS -.3669 CST .9378

2557.4 R23 -.0212 R13 -.8620 LSA 1048.4 MSA 383.6 SSA 35.3

9GI 2301.7 SG2 531.1 THA ,54 ELI 987.2 ELI 344.5 ALF 158.09

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.DO

RP 243.12 LAp 1.01

RC 142.373 GL 9.89

PLANETOCENTRIC CONIC

C3 23.599 VHL 4.858

LNCH AZMTH LNCH TIME

90.00 16 59 22

90.00 8 18 18

100.00 18 27 10

100.00 9 31 11

110.00 19 50 0

110.00 10 24 51

FLIGHT TIME 164.00 ARRIVAL DATE MAY 10 1965

DISTANCE 416.576

LOt. 84.79 VL 34.836 GAL -2.66 AZL 88.65 HCA 131.45 SNA

LOP 196.22 VP 22.516 GAP 20.24 AZP 90.89 TAL 349.76 TAp

GP 1.49 ZAL 105.71 ZAP 171.28 ET$ 168.68 ZAE 153.33 ETE

EARTH TO MARS

226.95 ECC .35235 INC 1.3464 -Vl 30.188

121.18 RCA 146.99 APO 306.91 V2 22.572

1.56 ZAC 90.81 ETC 255.95 CLP 171.41

DLA 12.57 RAL 175.38 RAO 6568.0 VEL 12.041 PTH 2.15 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2655.39 -27.26 71.35 43.93 97.98 17 43 37

4497.29 9.48 188.72 37.87 63.19 9 31 16

2372.20 -28.55 50.30 43.71 99.27 19 6 43

4255.73 10.64 170.35 3T.28 61.90 10 42 7

2113.02 -31.96 29.85 42.94 102.83 20 25 13

4087.66 13.65 155.83 35.49 58.35 11 32 58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5821 TRA-1.6895 TC3 1.3950 BAU .4403 SGT 2544.9 SGR 525.4 SG3 256.7

ROE -.4048 RRA -.1791RC3 -.0366 FAt.; .07321 RRT .0493 RRF -.0673 RTF -.8667

FOE -.1879 FRA 1.1606 FC3-2.6858 BSP 8569 SG8 2598.5 R23 -.0227 R13 -.8667

BDE .7090 8RA 1.6990 0C3 1.3955 FSP 725 SG1 2545.0 SG2 524.7 THA .61

LAUNCH DATE NOV 27 1984 FLIGHT TIME 166.00

HELIOCENTRIC CONIC DISTANCE 419.207

RL 147.80 LAL -.00 LOt- 64.79 VL 34.744 GAL -2.51 AZL 88.87 HCA 132.34 SHA

RP 242.87 LAp .98 LOP 197.14 VP 22.400 GAP 19.65 AZP 90.90 TAL 350.21 TAp

RC 144.629 GL 9.79 GP 1.54 ZAL 104.84 ZAP 170.73 ET3 169.12 ZAE 153.41ETE

PLANETOCENTRIC CONIC

C3 22.538 VHL 4.747 DLA 13.00 RAL 174.60 RAO 6567.9 VEL 11.997 PTH 2.14 VHP

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 16 52 32 2659.08 -27.29 71.62 42.$0 97.85 17 36 51

90.00 8 16 58 4471.18 8.68 187.23 56.43 62.94 9 31 29

100.00 18 20 38 2374.98 -28.58 $0.50 42.28 99.17 19 0 13

100.00 9 31 34 4230.51 9.82 168.92 35.82 61.63 10 42 4

110.00 19 44 4 2113.91 -31.97 29.92 41.52 102.79 20 19 18

110.00 10 24 37 4064.35 12.81 154.$4 54.05 58.04 11 32 22

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .5729 TRA-1.6439 TC3 1.5219 BAU .4587 SGT 2390.8 SGR $19.4 983 269.5

ROE -.3908 RRA -.1735 RE3 -.0341 FAU .07551 RRT .O461RRF -.0770 RTF -.8755

FOE -.1716 FRA 1.1707 FC3-2.9007 06P 8418 8GB 2642.4 R23 -.0332 R13 -.8756

80E .6935 8RA 1.6530 BC3 1.5223 FSP 774 SGI 2590.9 982 518.7 THA .58

9.375 DpA -.55 RAp 188.11ECC 1.3884

PO CST T[N INJ 2 LAT INJ 2 LONG

2055.4 -25.87 62.96

3897.3 5.81 181.97

1772.2 -26.97 41.85

3655.7 6.80 163.67

1513.0 -29.86 21.27

3487.7 9.37 149.35

ORBIT DETERMINATION ACCURACY

ST 920.9 SR 481.8 SS 390.4

CRT -.6492 CRS -.3383 CST .9306

LSA 1040.5 MSk 385.6 SSA 35.9

EL1 980.7 EL2 344.1 ALF 158.46

ARRIVAL DATE MAY 12 1965

EARTH TO MARS

224.50 ECC .34501 INC 1.3321 vl 30.186

122.55 RCA 147.05 APO 301.96 v2 22.598

1.82 ZAC 90.95 ETC 255.94 CLP 170.86

9.158 DpA -.65 RAp 188.47 ECC 1.3709

PO CST TIN INJ 2 LAT INJ 2 LONG

2059.1 -25.93 63.22

3871.2 4.98 180.50

1775.0 -27.01 42.05

3630.5 5.96 162.27

1513.9 -29.88 21.33

3464.3 8.50 148.11

ORBIT DETERMINATION ACCURACY

8T 923.6 SR 476.1 SS 386.8

CRT -.6522 CRS -.2995 CST .9136

LSA 1038.4 MSA 387.0 SSA 35.8

ELI 982.1 EL2 339.4 ALF 158.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. Io 1964)

LkUNCH DATE NOV 27 1964 FLIGHT TIME 168.00 ARRIVAL DATE MAY 14 1965

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 242.60 LAP ,96

RC 149.900 GL 9.87

PLANETOCENTRIC CONIC

C3 21.551 VHL 4,642

LMCH AZMTH LNCH TIME

90.00 16 45 37

90.00 8 17 35

100.00 18 14 0

100.00 9 31 55

110.00 19 38 3

110.00 10 24 20

DIFFERENTIAL CORRECTIONS

TDE .5429 TRA-l.6179 TC3 1.6168 BAU .4659

RDE -.3771 RRA -.1678 RC3 -.0304 FAU .07816

FDE -.1586 FRA 1.1750 FC3-3.1399 BSP 8759

8DE .6610 8RA 1.6265 8C3 1.6171 FSP 816

DISTANCE 421.917 EARTH TO MARS

LCd. 64.79 VL 34.657 GAL -2.35 A ZL 88.68 HCA 153.26 SMA 222.22 ECC .33802 iNC 1.3174 vt 50.186

LOP 198.06 VP 22.291 GAP 19.07 AZP 90.90 TAL 350.67 TAp 123.93 RCA 147.11 APO 297.34 V2 22.624

GP 1.60 ZAL 103.96 ZAP 170.17 ET8 169.33 ZAE 153.52 ETE 2.09 ZkC 91.08 ETC 255.95 CLP 170.30

DLA 13.44 RAL 173.81RAD 6567.9 VEL 11.955 pTH 2.13 VHp 8.946 DpA -.75 RAp 188.82 ECC 1.3547

L-] TIME [NJ LAT ]NJ LONG [NJ RT ASC |NJ AZNTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2663.15 -27.33 71.gl 41.07 97.71 17 50 1 2063.2 -25.98 63.50

4445.44 7.88 185.76 35.01 62.71 9 31 40 3845.4 4.16 179.05

2378.14 -28.81 50.73 40.86 99.05 18 53 38 1778.1 -27.06 42.27

4205.68 9.02 167.52 34.40 61.38 10 41 59 3605.7 5.13 160.89

2115.15 -31.99 30.01 40.11 102.74 20 13 18 1515.1 -29.91 21.42

4041.44 11.99 153.29 32.62 57.75 11 31 41 3441.4 7.64 146.88

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2630.1SGR 512.6 863 283.4 ST 911.2 SR 469.7 Ss 383.4

RRT .0616 RRF -.0858 RTF -.8773 CRT -.6366 CRS -.2686 CST .9084

SG8 2679.5 R23 -.0297 R13 -.8773 LSA 1022.1MSA 389.8 $SA 36.9

SG1 2630.3 SG2 511.5 THA .71 EL1 966.6 EL2 541.5 ALF 159.10

LAUI_CH DATE NOV 27 1964 FLIGHT TIME 170.00 ARRIVAL DATE MAY 16 1965

HELIOCENTRIC C._IC

RL 147.60 LAL -.00

RP 242.34 LAP .93

RC 149.184 GL 9.95

PLANETOCENTMIC CONIC

C3 20.631VHL 4.542

LNCH AZI4TH LNCH TIME

90.00 18 38 36

90.00 8 18 8

100.00 18 7 16

100.00 9 32 9

110.00 19 31 56

110.00 10 23 58

DIFFERENTIAL C_RECTIONS

TOE .5171 TRA-1.5888 TC3 1.7224 BAU .4751

ROE -.3639 RRA -.1624 RC3 -.0260 FAU .08091

FOE -.1439 FRA 1,1797 FC3-3,3952 BSP 8997

808 .8323 BRA 1.5970 8C3 1.7226 FSP 861

DISTANCE 424.699 EARTH TO MARS

LOt. 64.79 VL 34.573 GAL -2.21 AZL 88.70 HCA 134.19 SMA 220.09 ECC .33135 INC 1.3021 vt 30.186

LOP 198.98 VP 22.187 GAP 18.49 A ZP 90.91 TAL 351.13 TAp 125.31RCA 147.16 APO 293.01 V2 22.651

GP 1.66 ZAL 103.06 ZAp 169.60 ETS 169.51 ZAE 153.68 ETE 2.37 ZAC 91.22 ETC 255.92 CLP 169.73

DLA 13.87 RAL 173.00 RAD 6567.8 VEL 11.917 pTH 2.12 VHp 8.740 OpA -.84 RAp 189.17 ECC 1.3395

L-I TIME INJ LAT |NJ LONG INJ RT ASC _NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2667.63 -27.37 72.23 39.65 97.55 17 23 4 2067.6 -26.04 63.82

4420.00 7.08 184.32 33.60 62.51 9 31 48 3820.0 3.34 177.63

2381.68 -28.65 50.99 39.44 98.92 18 46 58 1781.7 -27.12 42.52

4181.19 8.22 166.14 32.9_ 61.16 10 41 50 3581.2 4.31 159.54

2116.74 -32.02 30.13 36.70 102.67 20 7 13 1516.7 -29.94 21.53

4018.69 11.16 152.06 31.21 57.48 11 30 57 3418.9 6.80 145.69

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2671.1 SGR 505.7 863 298.0 ST 900.6 SR 465.3 SS 379. B

RRT .0735 RRF -.0960 RTF -.8802 CRT -.6235 CRS -.2330 CST .8997

SG8 2718.6 R23 -.0289 R13 -.8802 LSA 1007.2 MSA 392.6 SSA 37.8

SGI 2671.4 SG2 504.3 THA .85 ELI 953.2 EL2 342.2 ALF 159.45

LAUMCH OATE NOV 27 19_4

HELIOCEMTRIC CONIC

RL 147.$0 LAL -.00

RP 242.06 LAP .91

RC 151.478 GL 10.02

PLANETOCENTRIC CONIC

C3 19.775 VML 4.447

LNCH AZMTH LNCH TIME

gO.DO 16 31 29

90.00 8 18 37

100.00 18 0 27

100.00 g 32 20

110.00 19 23 45

110.00 10 23 31

FLIGHT TIME 172.00 ARRIVAL OATE MAY tB 1965

DISTANCE 427.54g EARTH TO MARS

LOL 64.79 VL 34.495 GAL -2.06 AZL 88.71 HCA 135.11 SMA 218.08 ECC .32A98 INC 1.286A vt 30.186

LOP 199.90 VP 22.090 GAP 17.92 AZF g0.91 TAL 351.59 TAp 126.70 RCA 1A7.21 Apo 288.95 V2 22.678

GP 1.72 ZAL 102.15 ZAP 169.02 ET$ 169.66 ZAE 153.87 ETE 2.66 ZAC 91.36 ETC 255.91CLP 169.16

DLA 14.30 RAL 172.17 RAD 6567.8 VEL 11.861PTH 2.11VHp 8.538 DpA -.93 RAp 189.51ECC 1.3254

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

2672.47 -27.42 72.58 38.24 97.38 17 16 2 2072.5 -26.11 64.15

4394.94 6.29 182.90 32.20 62.33 g 51 52 3794.9 2.54 176.23

2365.57 -28.69 51.27 38.05 98.78 18 40 12 1785.6 -27.18 42.79

4157.07 7.42 164.79 31.58 60.96 10 41 37 3557.1 3.49 158.21

2118.65 -32.04 30.27 37.30 102.60 20 1 4 1518.7 -29.98 21.66

3996.75 10.35 150.86 29.81 57.24 11 30 8 3396.8 5.96 144.52

DIFFERENTIAL CC_RECT]OIS

TOE .4933 TRA-1.5572 TC3 1.8339 BAU .4848

ROE -.3512 RRA -.1575 RC3 -.0208 FAU .08375

FOE -.1280 FRA 1.1857 FC3-3.6667 BSF 9191

BOE .6055 BRA 1.5651 8C3 1.8340 FSP 910

MID-COURSE EXECUTION ACCURACY

SGT 2711.3 8GR 498.8 SG3 313.2

RRT .0852 RRF -.1074 RTF -.8834

SGB 2756.8 R23 -.0296 R13 °.8835

SG1 2711.6 862 497.0 THA .93

LAUNCH DATE NOV 27 1964

ORBIT DETERMINATION ACCURACY

ST 890.0 SR 456.9 sg 375.9

CRT -.6116 CRS -.1936 EST .8883

LSA 992.2 MSA 395.3 SSA 38.7

ELI 940.1 EL2 342.2 ALF 159.78

HELIOCENTRIC CCNIC

RL 147.60 LAL -.00

RP 241.79 LAp .88

tiC 153.781 GL 10.08

PLANETOCENTR I C CONIC

C3 18.977 VHL 4.356

LNCH AZNTH LNCH TII_

90.00 18 24 16

90.00 8 19 2

100.00 17 33 35

100.00 9 32 21

110.00 19 19 30

110.00 10 ZS 0

FLIGHT TIME 174.00 ARRIVAL DATE MAY 20 1965

DISTANCE 430.461 EARTH TO MARS

LOL 64.79 VL 34.416 GAL -1.92 AZL 88.73 HCA 136.04 SMA 216.20ECC .31890 INC 1.2700 vt 30.186

LOP 200.83 VP 21.999 GAP 17.35 AZP 90.91 TAL 352.06 TAp 128.09 RCA 147.26 Apo 285.15 V2 22.706

GP 1.79 ZAL 101.23 ZAp 168.43 ETS 169.78 ZkE 154.10 ETE 2.96 ZAC 91.50 ETC 255.90 CLP 168.57

OLA 14.72 RAL 171.32 RAD 6567.8 VEL 11.847 PTH 2.10 VHp 8.341 DpA -1.00

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

2677.63 -27.46 72.95 36.83 97.20 17 8 55, 2077.6

4370.29 5.51 181.51 30.81 62.16 9 31 52 3770.3

2989.76 -28.73 51.57 36.83 98.62 18 33 23 1789.8

4133.39 6.64 163.47 30.19 60.79 10 41 20 3533.4

2120.84 -32.08 30.43 35.90 102.50 19 54 51 15.20.8

$975.07 9.55 149.69 26.42 57.02 11 29 15 3375.1

DIFFERENTIAL CCRRECTIONS NID-COQRSE ExECuTION ACCURACY

TOE .4701 TRA-1.5298 TCS 1.9520 BAU .4952 SGT 27§0.9 $G4R 491.9 $63 329.2

ROE -.3391 RRA -.1523 RC3 -.0146 FAU .08676 RRT .0974 RRF -.1202 RTF -.8870

FOE -.1105 FRA 1.1859 FC3-3.9580 BSP 9360 SGB 2794.5 R23 -.0311 R13 -.8871

BDE .57g6 BRA 1.5312 BC3 1.g520 FSR g62 " SG1 2751.3 $62 48g.5 THA 1.03

RAP 189.85 ECC 1.3123

INJ 2 LAT INJ 2 LONG

-26.18 64.52

1.74 174.85

-27.24 43.09

2.69 156.gl

-30.02 21.82

5.14 143.38

ORBIT DETERMINATION ACCURACY

9T 878.2 SR 450.3 SS 371.6

CRT -.5997 CRS -.1499 CST .8742

LSA 975.7 MSA 3g8.1 SSA 39.4

EL1 925.8 EL2 341.8 ALF 160.08
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 27 1964 FLIGHT TIME 176.00 ARRIVAL DATE MAY 22 1965

HELIOCENTRIC CONIC DI STANCE 433.431

RL 147.60 LAL -.DO LOL 64.79 VL 34.343 GAL -1.78 AZL 88.?5 HCA 136.96 SMA

RP 241.31 LAP .86 LOP 201.76 VP 21.913 GAP 16.79 AZP 90.92 TAL 352.53 TAp

RC 156.092 GL 10.13 GP 1.87 ZAL 100.29 ZAP 167.83 ETS 169.89 ZAE 154.36 ETE

PLANETOCENTRIC CONIC

C3 18.234 VHL 4.270 DLA 15.13 RAL 170.43 RAD 6567.7 VEL 11.816 PTH 2.09 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LOnG INJ RT ASC INJ AZHTH INJ TIME

90.00 16 17 3 2683.04 -27.51 73.34 35.42 97.01 17 1 46

90.00 8 19 21 4346.12 4.74 180.15 29.43 62.05 9 31 47

100.00 17 46 37 2394.19 -28.78 51.90 35.22 98.46 18 26 31

100.00 9 32 28 4110.21 3.86 162.19 28.81 60.64 10 40 38

110.00 19 13 12 2123.26 -32.11 30.61 34.51 102.40 19 48 35

110.00 10 22 22 3953.89 8.76 148.56 27.04 56.83 11 28 16

DIFFERENTIAL CORRECTIOMS MID-COURSE EXECUTION ACCURACY

TOE .4470 TRA-1.4893 TC3 2.0730 BAU .5033 3GT 2789.3 $GR 484.9 $G3 345.9

ROE -.3274 RRA -.1476 RC3 -.0073 FAU .08989 RRT .1109 RRF -.1347 RTF -.8903

FOE -.0913 FRA 1.1873 FC3-4.2681BSP 9312 SG,B 2831.2 R23 -.0331 R13 -.8906

8DE .5341 BRA 1.4968 BC3 2.0730 FSP 1017 861 2789.9 SG2 481.8 THA 1.14

EARTH TO MARS

214.44 ECC ,31309 [NC 1.2551 VI 30.186

129,48 REA 147,30 APO 281.58 V2 22.734

3.29 ZA_ 91.64 ETC 255.89 CLP 167.97

8.149 DpA -1.07 RAP 190.18 ECC 1.5001

PO CST TIM INJ 2 LAT INJ 2 LONG

2083.0 -26.25 64.90

3746.1 .96 173.50

1794.2 -27.31 43.40

3510.2 1.91 155.63

1523.3 -30.07 21.99

3353.9 4.34 142.26

C_RBIT DETERMINAT10N ACCURACY

ST 855.1SR 443.6 $5 367.3

CRT -.5870 CRS -.1010 CST .857Z

LSA 957.8 MSA 401.4 SSA 40.2

EL1 910.3 EL2 341.3 ALF 160.38

LAUNCH DATE NOV 27 1964 FLIGHT TIM( 178.00 ARRIVAL DATE MAY 24 1965

HELIOCENTRIC CCIqlC

RL 147.60 LAL -.00

RP 241.22 LAP .83

RC 138.408 GL 10.16

PLANETOCENTRIC CONIC

C3 17.342 VHL 4.388

LNCH AZMTH LNCM TIME

90.00 16 9 45

90.00 8 19 33

100.00 17 39 38

100.00 9 32 24

110.00 19 6 32

110.00 10 21 39

DIFFERENTIAL CCRRECTIONS

TOE .4248 TRA-1.4336

RDE -.3162 RRA -.1431

FOE -.0714 FRA 1.1881

BDE .3296 8RA 1.4627

DISTANCE 436.454

LOt. 64.79 VL 34.272 GAL -1.65 AZL 88.76 HCA

LOP 202.69 VP 21.832 GAP 16.23 AZP 90.92 TAL

GP 1.94 ZAL 99.33 ZAp 167.21 ETS 169.98 ZAE

EARTH TO MARS

137.90 SMA 212.78 ECC .30754 INC 1.2356 vl 30.186

333.00 TAp 130.89 RCA 147.34 APO 278.22 V2 22.762

154.67 ETE 3.63 ZAC 91.79 ETC 255.88 CLP 167.36

DLA 13.54 RAL 169.57 RAO 6367.7 VEL 11.767 pTH 2.08 VHp 7.961 OpA -1.14 RAp 190.30 ECC 1.2887

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2688.66 -27.55 T_.74 34.02 96.81 16 34 34 2088.7 -26.32 65.29

4322.48 3.98 178.82 28.06 61.94 9 31 38 3722.5 .20 172.18

2398.81 -28.82 52.23 33.83 98.29 18 19 37 1798.8 -27.38 43.73

4087.56 3.11 160.93 27.44 60.51 10 40 31 3487.6 1.14 154.39

2123.87 -32.15 30.80 33.13 102.29 19 42 18 1525.9 -30.12 22.18

3933.27 7.99 147.46 25.67 36.65 11 27 12 3333.3 3.55 141.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.1989 BAU .3157 SGT 2828.8 8GR 477.9 $63 363.5 ST 851.6 SR 436.8 SS 363.3

RC3 .0008 FAU .09321 RRT .1257 RRF -.1508 RTF -.8940 CRT -.5741CRS -.0493 CST .8379

FC3-4.6003 88P 9860 SGB 2868.9 R23 -.0354 R13 -.8941 LSA 939.4 NSA 404.9 SSA 41.0

8C3 2.1989 FSP 1075 SGI 2829.5 SG2 474.0 THA 1.25 ELI 894.5 EL2 340.5 ALF 160.68

L4UNCH DATE NOV 27 1964 FLIGHT TIME 180.00 ARRIVAL DATE MAY 26 1965

HELIOCENTRIC C(_IC

RL 147.60 LAL -.00

RP 240.93 LAP .80

RC 160.729 GL _0.18

PLANETOCENTRIE CONIC

C3 16.896 VHL 4.111

LNCH AZNTH LNCH TIME

90.00 16 2 27

90.00 8 19 43

100.00 17 32 38

100.00 9 32 12

110.00 19 O 31

110.00 10 20 49

DIFFERENTIAL CORRECTIONS

TOE .4028 TRA-1.4213

ROE -.3034 RRA -.1388

FOE -.0302 FRA 1.1871

60E .3033 BRA 1.4280

DISTANCE 439.528

LOL 64,79 VL 34.205 GAL -1.51 AZL 88.78 HCA 138.83 8MA

LOP 208.$2 VP 21.737 GAP 13.68 AZF 90.92 TAL 353.47 TAp

GP 2.02 ZAL 98.40 ZAP 166.59 (TS 170.04 ZAE 155.00 ETE

EARTH TO MARS

211.22 ECC .30225 INC 1.2173 vl 30.186

132.30 RCA I47.58 APO 275.06 v_ 22.79I

3.99 ZAC 91.93 ETC 255.87 C_p 166.74

DLA 15.94 RAL 168.67 RAD 6567.7 VEL 11.759 PTH 2.08 VHp 7.778 DpA -1.19 RAp 190.82 ECC 1.276I

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2694.41 -27.60 74.16 52.63 96.61 16 47 22 2094.4 -26.39 65.70

4299.43 3.24 177.53 26.71 61.83 9 31 22 3699.4 -.54 170.90

2403.57 -28.87 32.58 52.44 98.11 18 12 42 1803.6 -27.45 44.06

4063.32 4.37 159.71 26.09 60.40 10 39 58 3465.5 .39 153.18

2128.62 -32.19 31.01 31.75 102.18 19 36 0 1528.6 -30.18 22.37

3913.24 7.24 146.39 24.31 56.50 11 26 2 3313.2 2.79 140.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.3245 BAU .52§1 $GT 2865.6 $GR 471.0 SO3 381.9 ST 837.0 SR 430.0 SS 359.5

RC3 .0103 FAU .09685 RRT .1421RRF -.1686 RTF -.8972 CRT -.5605 CRS .0062 CST .8157

FC3-4.9318 BSP 9807 SGB 2904.1 R23 -.0381 R13 -.8973 LSA 919.7 MSA 408.7 SSA 41.8

8C3 2.3246 FSP 1136 961 28_.4 SG2 466.1 THA 1.37 EL1 877.5 EL2 339.7 ALF 160.98

LALJ_CH DATE NOV 27 1964 FLIGHT TIN( 182.00 ARRIVAL DATE MAY 28 1965

HELIOCENTRIC CONIC DI STANCE 442.649 EARTH TO MARS

RL 147.60 LAL -.00 LOt. 64.79 VL 34.141 GAL -1.39 AZL 68.80 HCA 139.76 SMA 209.75 ECC .29720 INC 1.1984 vl 30.186

RP 240.64 LAp .77 LOP 204.56 VP 21.686 GAp 13.13 AZP 90.91 TAL 353.94 TAp 133.71 RCA 147.41 APO 272.08 V2 22.821

RC 163.052 GL 10.18 GP 2.11ZAL 97.44 ZAp 165.95 ET5 170.09 ZAE 155.37 ETE 4.39 ZAC 92.08 ETC 255.86 CLP 166.10

PLANETOCENTR1C CONIC

C3 16.298 VHL 4.037 OLA 16.32 RAL 167.75 RAO 6567.7 VEL 11.734 PTH 2.07 VHp 7.598 DpA -1.24 gAp 191.13 ECC 1.2682

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 53 9 2700.25 -27.64 74.58 51.24 96.40 16 40 9 2100.2 -26.47 66.11

90.00 8 19 43 4277.03 2.32 176.28 25.36 61.79 9 31 0 3677.1 -1.27 169.65

100.00 17 25 39 2408.40 -28.92 52.93 51.06 97,93 18 5 47 1808.4 -27.52 44,41

100.00 9 31 54 4044.13 3.63 138.53 24.74 60.31 10 39 18 3444.1 -.33 152.01

110.00 18 54 10 2131.43 -32.23 31.22 50.38 102.06 19 29 41 1531.4 -30.23 22.57

110.00 10 19 33 3893.85 6.51 145.36 22.97 56.37 11 24 46 3293.8 2.05 139.12

DIFFERENTIAL CC_REETION$ MID-COURSE ExECuTION ACCURACY C_BIT DETERMINATION ACCURACY

TDE .3843 TRA-1.3830 TC3 2.4614 BAU .5363 3GT 2903.5 8GR 464.2 803 401.2 ST 823.1SR 423.1 SS 356.1

ROE -.2952 RRA -.1347 RC3 .0211FAU .10027 RRT .1580 RRF -.1881RTF -.9012 CRT -.5506 CR$ .0639 CST .7882

FOE -.0283 FRA 1.1842 FC3-5.3265 BSP 9872 SGB 2940.4 R23 -.0426 R13 -.9014 LSA 900.9 MSA 412.2 SSA 42.4

BOE .4846 BRA 1.3896 8C3 2.4615 FSP 1201 861 2904.5 SO2 458.2 THA 1.48 EL1 861.8 EL2 337.4 ALF 161.21

1471



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 27 lgS4 PLIGHT TIME 184.00 ARRIVAL OATE MAY 30 1965

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RF 240.34 LAP .75

RC 185.375 GL 10.17

PLANETOCENTRIC CONIC

C3 15.740 VHL 3.967

LNCN AZMTH LNCH TIME

90.00 15 47 53

90.00 8 19 35

100.00 17 18 41

100.00 9 31 28

110.00 18 47 50

110.00 10 18 49

DIFFERENT] AL CORRECTIONS

TOE .3586 TRA-1.3523 TC3 2.5812 BAU .5432

ROE -.2852 RRA -.1308RC3 .0336 FAU .10407

FOE -.0043 FRA 1.1806 FC3-5.7243 BSP 10082

BDE .4582 BRA 1.3586 Be3 2.5815 FSP 1268

OISTANCE 445.813

LOL 84.79 VL 34.079 GAL -1.26 AZL 88.82 HCA 140.70 SMA

LOP 205.49 VP 21.621 GAP 14.59 AZP 90.91 TAL 554.42 TAp

GP 2.20 ZAL 96.47 ZAp 165.29 ET8 170.13 ZAE 155.78 EYE

EARTH TO MARS

208.56 ECC .29236 INC 1.1786 VI 30.186

135.12 RCA 147.44 Apo 269.28 V2 22.851

4.81 ZAC 92.24 ETC 255.86 CLP 165.45

OLA 16.69 RAL 168.83 RAO 6567.6 VEL 11.710 PTH 2.06 VHp 7.423 OpA -1.28 RAP 191.43 ECC 1.2590

L-! TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ T|ME PO CST TIN INJ 2 LAY INJ Z LONG

2706.05 -27.69 75.00 29.87 96.20 16 32 59 2106.1 -26.54 66.52

4255.42 1.83 175.07 24.05 61.74 9 30 31 3655.4 -1.97 168.44

2413.22 -28.96 53.28 29.69 97.75 17 58 55 1813.2 -27.59 44.75

4023.48 2.95 157.40 25.41 60.24 10 38 32 3423.5 -1.03 150.88

2134.29 -32.27 31.43 29.02 101.94 19 23 25 1534.3 -30.29 22.78

3875.18 5.81 144.38 21.64 56.25 11 23 24 3275.2 1.33 138.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2935.9 $GR 457.4 SG3 421.5 ST 803.7 SR 416.1 SS 353.5

RRT .1812 RRF -.2104 RTF -.9031 CRY -.5294 CRS .1269 CST .7635

SGB 2971.3 R23 -.0436 R13 -.9033 LSA 876.5 MSA 417.2 SSA 43.4

SG1 2937.1 SG2 449.7 THA 1.66 ELI 839.6 EL2 357.9 ALF 161.59

LAUNCH DATE NOV 27 1g64 PLIGHT TIME 186.00 ARRIVAL DATE JUN 1 1965

HELIOCENTRIC COilC

RL 14"7.80 LAL -.00

RP 240.04 LAp .72

RC 167.697 GL 10.15

FLAMETOCENTR|C CONIC

C3 lS.221 VHL 3.901

LNCH AZMTH LNCN TIME

90.00 15 40 40

90.00 8 19 19

100.00 17 11 47

100.00 9 30 54

110.00 19 41 35

110.00 10 17 37

DIFFERENTIAL CCRRECTION8

TOE .$389 TRA-1.3177

ROE -.2757 RRA -.1270

FDE .0184 FRA 1.1749

BDE .4389 BRA 1.3239

DISTANCE 449.019 EARTH TO MARS

LOt. 64.79 VL 34.020 GAL -1.14 AZL 88.84 HCA 141.64 SMA 207.06 ECC .28779 INC 1.1580 vl 30.186

LOP 206.43 VP 21.580 GAP 14.05 AZP 90.91 TAL 354.89 TAp 136.55 RCA 147.47 APO 266.64 V2 22.881

GP 2.30 ZAL 95.51 ZAP 164.62 ET9 170.15 zAE 156.22 EYE 5.26 ZAC 92.59 ETC 255.85 CLP 164.79

TC3 2.7103 BAU .5516

RC3 .0477 FAU .10807

FC3-6.1470 BS4P 10219

BC3 2.7107 F$1P 1380

OLA 17.04 RAL 165.89 RAD 6567.6 VEL 11.688 PTH 2.06 VHP 7.253 OpA -1.30 RAp 191.72 ECC 1.2505

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAY INJ 2 LONG

2711.78 -27.73 75.41 28.50 95.99 16 25 52 2111.8 -26.61 66.93

4234.56 1.15 173.91 22.71 61.70 9 29 54 3634.6 -2.64 167.28

2417.96 -29.00 53.63 28.32 97.57 17 52 5 1818.0 -27.65 45.09

4003.61 2.28 156.31 22.09 60.19 10 37 37 3403.6 -1.71 149.78

2137.09 -32.31 31.64 27.67 101.82 19 17 10 1537.1 -30.54 22.98

3857.25 5.13 143.43 20.32 56.16 11 21 54 3257.2 .65 137.21

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2969.3 $GR 450.9 863 442.8 ST 787.7 SR 409.1SS 351.4

RRT .2031 RRF -.2343 RTF -.9057 CRY -.5149 CRS .1865 CST .7344

SGB 3003.4 R23 -.0471 R13 -.9060 LSA 855.6 MSA 421.0 SSA 44.3

$61 2970.8 SG2 441.3 THA 1.81 ELI 821.4 EL2 336.3 ALF 161.89

LAUNCH DATE NOV 2? 1964 FLIGHT TIME 188.00 ARRIVAL DATE JUN 3 1965

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RF 239.73 LAP .59

RC 170.018 GL 10.10

FLANETOCENTRIC CONIC

C3 14.787 VHL 3.859

LNCH AZNTM LNCH TIME

90.00 15 33 32

gO.O0 8 18 53

100.00 17 4 57

tOO.DO 9 30 g

110.00 18 35 20

110.00 10 16 16

DIFFERENTIAL CCRRECTION$

TOE .3207 TRA-1.2796

ROE -.2688 RRA -.1254

FOE .0436 FRA 1.1669

8DE .4170 ORA 1.2855

OI$TANCE 452.265 EARTH TO MARS

LOt. 64,79 Vb 35.965 GAL -1.03 AZL 88.86 HCA 142.58 SHA 205.82 ECC .28540 INC 1.1364 vt 50.186

LOP 207.37 VP 21.503 GAP 13.52 kip 90.90 TAL 555.55 TAp 137.94 RCA 147.49 Apo 254.15 VZ z2.gIZ

GP 2.40 ZAL 94.54 ZAp 163.94 ET8 170.16 ZAE 156.69 EYE 5.76 ZAC 92.55 ETC 255.84 CLP 164.12

OLA 17.38 RAL 164.94 RAO 6567.6 VEL 11.667 pTH 2.05 VHp 7.086 DPA -1.32 RAp 192.01ECC 1.2425

L-I TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAY INJ 2 LONG

2717.34 -27.77 75.82 27.15 95.79 16 18 50 2117.3 -26.67 67.52

4214.56 .51 172.79 21.40 61.69 9 29 7 3614.6 -3.28 166.16

2422.56 -29,04 53.96 26.97 97.40 17 45 19 1822.6 -27.72 45.41

3984.57 1.63 155.26 20.78 60.15 10 36 34 3384.6 -2.35 148.7A

2139.79 -32.35 31.84 26.32 101.71 19 10 59 1539.8 -30.40 23.17

3840.11 4.48 142.53 19.01 56.08 11 20 16 3240.1 -.01 156.32

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TC3 2.8534 BAU .5623 SGT 3005.5 SGA 444.9 SG3 465.4 ST 770.6 SR 402.1 Ss 350.1

RC3 .0636 FAU .11238 RRT .2263 RRF -.2610 RTF -.9094 CRY -.5022 CRS .2515 CST .6977

FC3-6.6003 BSP 10291 868 3038.3 R23 -.0521 R13 -.9097 LSA 835.6 MSA 425.8 SSA 44.9

BC3 2.8341FSP 1416 SG1 3007.3 SG2 433.1THA 1.96 ELI 802.5 EL2 333.9 ALF 162.12

LAUNCH DATE NOV 27 1964 FLIGHT TIME 190.00 ARRIVAL DATE JUN 5 1965

EARTH TO MARS

204.66 ECC .27922 INC 1.1159 vl 30.186

139.55 RCA 147.51Apo 261.80 V2 22.943

6.30 ZAC 92.72 ETC 255.84 CLP 163.43

HELIOCENTRIC CONIC DISTANCE 455.542

RL 147.60 LAL -.00 LOL 64.79 VL 33.909 GAL -.91 AZL 88.89 HCA 143.53 SMA

RF 239.42 LAP .66 LOP 208.32 VP 21.451 GAP 13.00 ALP 90.90 TAt. 355.82 TAp

RC 172.331 GL 10.04 GP 2.51 ZAL 93.58 ZAp 163.24 ETS 170.15 zAE 157.19 EYE

PLANETOCENTRIC CONIC

C3 14.288 VHL 3.780 OLA 17.70 RAL 163.98 RAO 6567.6 VEL 11.648 pTH 2.04 VHp 6.923 DpA -1.32 RAP 192.29 ECC 1.2351

LNCH AZMTH LNCH TIME L-I TIME INJ LAY INJ LONG INJ RT A�C ]NJ AZMTH INJ TIME

90.00 15 26 32 2722.62 -27.80 76.20 25.78 95.61 16 11 54

90.00 8 18 16 4195.53 -.11 171.73 20.11 61.68 g 28 11

100.00 16 58 14 2426.90 -29.08 54.28 25.62 97.24 17 38 41

100.00 9 29 15 3966.49 1.02 154.27 19.48 60.12 10 35 21

liD.D0 18 29 11 2142.31 -32.38 32.03 24.98 101.60 19 4 54

110.00 10 14 46 3823.85 3.86 141.68 17.71 56.01 11 18 30

DIFFERENTIAL COIRECTIOIS MID-COURSE EXECUTION ACCURACY

TDE .2977 TRA-l.2473 TC3 2.9711 BAU .5677 9GT 3031.1 SGR 439.1 SG3 488.5

ROE -.2578 RRA -.1199 tiC3 .0814 FAU .11668 RRT .2557 RRF -.2905 RTF -.9110

FOE .0696 FRA 1.1574 FC3-7.0700 BSP 10460 S_ 3062.7 R23 -.0547 R13 -.9115

BDE .3938 BRA 1.2531 803 2.9723 FSP 1494 SG[ 3033.2 862 424.2 THA 2.16

PO CST TIM INJ 2 LAY INJ 2 LONG

2122.6 -26.73 67.69

3595.5 -3.89 165.10

1826.9 -27.77 45.72

3366.5 -2.g6 147.75

1542.3 -30.44 23.35

3223.8 -.63 135.47

ORBIT OETERMINATION ACCURACY

ST 750.1SR 394.9 SS 349.8

CRT -.4797 CRS .3167 CST .6659

LSA 808.2 MSA 430.9 SSA 45.9

ELI 779.5 EL2 333.5 ALF 162.52
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 239.11 LAp .63

RC 174.639 GL 9.96

PLANETOCENTRIC CONIC

C3 13.869 VHL 3.724

LNCH AZMTH LNCH TIME

90.00 15 19 59

90.00 8 17 26

100.00 16 31 38

100.00 9 28 9

110.00 16 25 10

110.00 10 13 7

FLIGHT TIME 192.00 ARRIVAL DATE JUN ? 1965

DISTANCE 458.857 EARTH TO MARS

LOt. 64.79 VL 33.858 GAL -.80 AZL 88.91HCA 144.47 SMA 203.56 ECC .27524 INC 1.0902 Vl 30.186

LOP 209.27 VP 21.404 GAP 12.48 AZP 90.89 TAL 356.28 TAp 140.76 RCA 147.55 APO 259.59 V2 22.975

GP 2.63 ZAL 92.62 ZAP 162.53 ETS 170.13 ZAE 157.75 ETE 6.89 ZAC 92.88 ETC 255.85 CLP 162.72

OLA 18.00 RAL 163.02 RAD 6567.5 VEL 11.630 pTH 2.04 VHp 6.763 DPA -1.32 RAP 192.55 ECC 1.2283

L-I TIME INJ LAX [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2727,54 -27.83 76.55 24,45 95.45 16 5 7 2127.5 -26.79 68.04

4177.53 -.69 1?0.73 18.82 61.69 9 27 4 3577.5 -4.47 164.09

2430.92 -29.12 54.57 24.27 97.09 17 32 9 1830.9 -27.83 46,01

3949.38 .44 153.33 10.20 60.11 10 35 58 5349.4 -3.54 146.80

2144.57 -32.41 32.20 23.65 101.51 18 58 54 154A.6 -30.49 23.51

3808.49 3.27 140.88 16.43 55.95 11 16 55 3208.5 -1.22 134.67

OIFFERENTIAL CORRECTIONS

TOE .27T4 TRA-t.214S TCS 5.0997 _A_ .5751

ROE -.2494 RRA -.1166 RC3 .1014 FAU .12132

FOE .0967 FRA 1.1479 FC5-7.5730 BSP 10601

BOE .3730 ERA 1.2202 8C3 3.1014 FSP 1579

LAUNCH OATE NOV 27 1964

HELIOCENTRIC C(:_IC

RL 147.60 LAL -.00

RP 238.79 LAp .60

RC 176.939 GL 9.86

PLANETOCENTRIC CONIC

C5 13.460 VHL 3.672

LNCH AZNTH LNCH TIME

90.00 15 12 58

90.00 8 16 24

100.00 16 43 13

100.00 9 26 50

110.00 18 17 16

110.00 10 11 16

LOL 64.79 VL

LOP 210.21VP

GF 2.76 ZAL

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 3061.5 $GR 434.1SG3 513.2 ST 751.0 SR 387.8 SS 361.Z

RRT .2867 RRF -.3231RTF -.9132 CRT -.4594 CRS .3819 CST .6296

SG41 3092.1 R23 -.0588 R13 -.9136 LSA 784.4 NSA 436.5 SSA 46.7

SGX 3064.1 $62 415.5 THA 2.37 ELI 757.8 ELZ 332.3 ALF 162.92

FLIGHT TIME 19_.00 ARRIVAL DATE JUN 9 1965

DISTANCE 462.203 EARTH TO MARS

33.808 GAL -.70 AZL 88.93 HCA 145.42 SMA 202.52 ECC .27144 INC 1.0653 Vl 50.186

21.360 GAP 11,97 AZP 90.88 TAL.356.74 TAp 142.16 RCA 147.55 Apo 257.49 v2 23.007

91.67 ZAp 161.80 ETS 170.10 ZAE 158.29 ETE 7.54 ZAC 93.06 ETC 255.83 CLP 162.00

DIFFERENTIAL CORRECTIONS

TOE .2609 TRA-1.1771 TC3 3.2274 BAU .5821

ROE -.2415 RRA -.1136 RC3 .1237 FAU .12618

FOE .1219 FRA 1.1319 FC3-8.1036 BSP 10686

BOE .3534 BRA 1.1826 BC3 3.2298 FSP 1666

DLA 18.27 RAL 162.05 RAD 6567.5 VEL 11.613 PTH 2.03 vHP 6.608 DpA -1.29 RAp 192.81ECC 1.2218

L-I TINIE INJ LAT |NJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TZM ]NJ 2 LAT [NJ 2 LONG

2731.99 -27.86 76.88 23.10 95.27 15 58 30 2132.0 -26.84 68.36

4160.64 -1.23 169.79 1T.55 61.71 9 25 44 3560.6 -5.01 163.14

2434.51 -29.15 54.84 26.94 96.95 17 25 47 1834.5 -27.88 46.26

3933.35 -.10 152.43 16.92 60.11 10 32 23 3333.4 -4.08 145.92

2146.52 -32.44 32.35 22.32 101.42 18 53 2 1546.5 -30.52 23.65

3794.11 2.?2 140.12 15.15 55.91 11 14 30 3194.1 -1.77 135.92

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3086.2 SGR 429.8 SG3 538.9 ST 712.5 SR 380.7 SS 351.7

RRT .3183 RRF -.$576 RTF -.9155 CRT -.4451CRS .4405 CST .3902

3116.0 R23 -.0644 RI3 -.9159 LsA 761.4 MSA 440.7 SSA 47.6

SGI 3089.3 $62 407.0 THA 2.58 ELI 737,7 EL2 329.2 ALF 163.18

LAUNCH DATE NOV 27 1964 FLIGHT TIME 196.00 ARRIVAL DATE JUN 11 1965

HELIOCENTRIC CONIC

RL 147.60 LAL -.00 LOL 64.79 VL 33.751 GAL

RP 238.47 LAp .58 LOP 211.17 VP 21.320 GAP 11.46 AZP 90.87 TAL

RC 179.231 GL 9.75 GP 2.89 ZAL 90.72 ZAp 161.05 ET5 170.06 ZAE

PLANETOCENTRIC CONIC

C3 13.118 VHL 3.622 DLA 18.52 RAL 161.08 RAO 6567.5 VEL 11.598 pTH

DISTANCE 465.580 EARTH TO MARS

-.59 AZL 88.96 HCA 146.38 SMA 201.54 ECC .26762 INC 1.0393 Vl 50,188

557.20 TAp 143.57 RCA 147.56

158.88 ETE 8.27 ZAC 93.24

2.03 VHP

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

90.00 15 G 29 2735.85 -27.89 77.16 21.77 95.13

90.00 8 15 6 4144.95 -1.74 168.91 16.29 61.73

100.00 16 38 59 2437.57 -29.17 55.06 21.62 96.64

100.00 9 25 18 3918.47 -.61 151.63 15.66 60.11

110.00 18 11 31 2148.06 -32.46 32.46 21.00 101.36

110.00 10 9 15 3760.75 2.2Z 139.43 13.89 55.88

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .2421 TRA-1.1429 TC3 3.3579 6AU .3895 8GT 3114.5 SGR 426.3 SG3 566.1

ROE -.233_ RRA -.1102 RC3 .1466 FA_ .15629 RRT .3545 RRF -.3960 RTF -.9179

FOE .1509 FRA 1.1173 FC3-8.6650 BSP 10772 SGB 3143.4 R23 -.0697 R15 -.9184

BDE .3364 BRA 1.1482 BC3 3.3612 FSP 1760 SG1 5118.0 SG2 398.3 THA 2.83

APO 255.51 v2 23.040

ETC 255.82 CLP 161.26

6.456 DpA -1.26 RAp 193.06 ECC 1.2159

INJ TIME PO CST TIN 1NJ 2 LAT |NJ 2 LONG

15 52 5 2135.9 -26.88 68.63

9 24 11 3545.0 -5.50 162.25

17 19 36 1837.6 -27.92 46.48

10 30 36 3318.5 -4.58 145.10

18 47 19 1548.$ -30.55 23.76

11 12 15 3180.7 -2.28 133.22

oRBIT DETERMINATION ACCURACY

ST 692.3 SR 373.6 SS 355.1

CRT -.4243 CRS .3032 CST .$496

LsA 736.8 NSA 446.9 SSA 48.3

ELl 715.3 EL2 327.4 ALF 163.$7

LAUNCH OATE NOV 27 1964 FLi GHT TIME 198.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC CONIC

RL 147.60 LAL -.00 LOL 64.79 VL

RP 238.14 LAp .53 LOP 212.12 VP

RC 181.313 GL 9.59 GP 3.04 ZAL

PLANETOCENTRIC CONIC

C3 12.780 VHL 3.573 OLA 18.74 RAL 160.10 RAD 6567.5 VEL 11.583 PTH

DISTANCE 468,986

33.716 GAL -.49 AZL 88.99 HCA 147.35 SMA

21.284 GAP 10.96 AZP 90.85 TAL 357.65 TAP

89.78 ZAP 160.28 ETS 170.00 ZAE 159.50 ETE

2.03 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH

90.00 15 0 13 2739.03 -27.91 77.39 20.45 95.02

90.00 8 13 33 4130.56 -2.20 168.11 15.03 61.76

100.00 16 32 38 2440.02 -29.19 55.24 20.30 96.74

100.00 9 23 30 3904.81 -1.07 150.88 14.40 60.15

1t0.00 18 3 57 2149.11 -32.47 32.54 19.69 101.31

110.00 10 7 1 3768.48 1.75 138.79 12.64 55.86

DIFFERENTIAL CCRRECTIONS MID-EOURSE ExECuTION ACCURACY

TDE .2289 TRA-I.I028 TC3 3.4924 BAU .5973 SGT 3139.0 SGR 424.5 863 394.4

ROE -.2261RRA -.1073 RC3 .1782 FAu .13664 RRT .3908 RRF -.4364 RTF -.9210

FDE .1780 FRA 1.0984 FC3-9.2362 B_P 10767 SGB 3167.6 R23 -.0772 R13 -.9215

BOE .3218 BRA 1.1080 BC3 3.4968 FSP 1853 SGI 3143.5 SG2 390,2 THA 3.07

EARTH TO MARS

200.61ECC .26437 INC 1.0116 vt 30,186

144.98 RCA 147.57 Apo 253.64 V2 23.073

9.08 ZAC 93.42 ETC 255.82 CLP 160.51

6.308 OpA -1.21 RAp 193.31ECC 1.2103

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

15 45 54 2139.0 -26.92 68.86

9 22 25 3530.6 -5.96 161.44

17 13 38 1840.0 -27.95 46.66

10 28 35 3304.6 -5.04 144.34

18 4! 46 1549.1 -30.57 23.84

11 9 49 3168.5 -2.75 132.58

ORBIT DETERMINATION ACCURACY

ST 673.6 SR 366.5 SS 358.1

CRT -.4139 CRS .5585 CST .5027

LSA 713.8 MSA 452.1 SSA 48._

EL1 695.4 EL2 323.2 ALF 163.69
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 2T 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC CONIC DISTANCE 472.416 EARTH TO MARS

RL 147.60 LAL -.00 LOL 64.79 VL 33.672 GAL -.40 AZL 89.02 HCA 148.29 SMA 199.73 ECC .26108 [NC .9826 V1 30.186

RP 237.81 LAP .52 LOP 213.08 vp 21.252 GAP 10.47 AZP 90.84 TAL 358.09 TAp 146.37 RCA 147.58 APO 251.87 VZ 23.106

RC 193.766 GL 9.41GP 3.19 ZAL 88.85 ZAp 159.50 ETS 169.94 ZAE 160.I5 [TE 9.98 ZAC 93.61ETE 255.81CLP 159.73

PLANETOCENTRIC CONIC

C3 12.467 VHL 3.5310LA 18.93 RAL 159.12 RAD 6567.5 VEL 11.570 pTH 2.02 VHp 6.163 DpA -1.14 RAP 193.54 ECC 1.2052

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 54 19 2741.34 -27.92 77.55 19.14 94.94 15 40 0

90.00 8 11 41 4117.63 -2.62 167.38 13.79 61.79 9 20 19

100.00 16 2T 14 2441.68 -29.20 55.36 18.99 96.68 17 7 56

100.00 9 21 27 3892.51 -1.49 150.21 13.16 60.14 10 26 19

110.00 18 0 ST 2149.56 -32.48 32.57 18.39 101.30 18 36 26

110.00 10 4 34 3757.40 1.32 138.21 11.40 55.84 11 7 11

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2089 TRA-l.0770 TC3 3.5915 8AU .5996 9GT 3156.0 9GR 423.8 $63 624.1

ROE -.2189 RRA -.1044 RC3 .2071FAU .14220 RRT .4346 RRF -.4800 RTF -.9212

FOE .2037 FRA 1.0813 FC3-9.8752 BSP 11045 S_ 3184.4 R23 -.0818 R 13 -.9218

BOE .3026 8RA 1.0820 BC3 3.5974 FSP 1964 SG1 3161.5 SG2 381.0 THA 3.39

LAUNCH DATE NOV 27 1964

HELIOCENTRIC COLIC DISTANCE 475.877

RL 147.60 LAL -.00 LOL 64.79 VL 33.631 GAL -.30 AZL

RP 237.48 LAP .49 LOP 214.04 VP 21.223 GAP 9.98 AZP

RC 186.049 GL 9.21GP

PLANETOCENTRIC CONIC

CS 12.174 VHL 3.489 DLA

PO CST TIM INJ 2 LAT |NJ 2 LONG

2141.3 -26.94 69.02

3517.6 -6.37 160.71

1841.7 -27.97 46.78

3292.5 -5.45 143.66

1549.6 -30.58 23.87

3157.4 -3.17 132.00

ORBIT DETERMINATION ACCURACY

ST 654.1SR 359.2 SS 36Z.Z

CRT -.3842 CRS .6066 CST .4771

LSA 691.0 MSA 456.3 SSA 50.1

EL1 673.1 EL2 322.3 ALF 164.43

FLIGHT T|ME 202.00 ARRIVAL DATE JUN 17 1965

EARTH TO MARS

89.05 HCA 149.25 5.NA 198.90 ECC .25795 ]NC .9517 vl 30.186

90.82 TAL 358.52 TAp 147.77 RCA 147.59 APO 250.20 V2 23.140

3.36 ZAL 87.93 ZAP 158.69 ETS 169.86 ZAE 160.82 ETE 11.00 ZAC 93.81ETC 255.81CLP 158.94

19.09 RAL 158.15 RAD 6567.5 VEL 11.557 pTH 2.02 VHp 6.022 DpA -1.06 RAp 193.76 ECC 1.2004

INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

77.65 17.84 94.89 15 34 25 2142.7 -26.96 69.12

166.74 12.55 61.83 9 17 56 3506.2 -6.73 160.07

55.42 17.69 96.65 17 2 30 1842.5 -27.98 46.84

149.61 11.93 60.16 10 23 47 3281.6 -5.82 143.06

32.56 17.09 101.30 18 31 19 1549.4 -30.58 23.86

137.69 10.17 55.83 11 4 20 3147.5 -3.54 131.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 3166.4 SGR 424.9 $63 654.3 ST 634.7 SR 552.1 SS 366.8

RRT .4775 RRF -.5251RTF -.9221 CRT -.3636 CRS .6549 CST .4393

968 3194.8 R23 -.0894 R13 -.9228 LSA 667.9 MSA 461.3 SSA 51.0

961 3173.0 962 372.5 THA 3.72 EL1 651.8 EL2 519,4 ALF 164.88

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT

90.00 14 48 42 2742.72 -27.93

90.00 8 9 30 4106.17 -2.99

100.00 16 21 48 2442.51 -29.21

100.00 9 19 5 3881.61 -1.86

110.00 17 55 30 2149.36 -32.48

110.00 10 1 53 3747.53 .95

DIFFERENTIAL CORRECTIONS

TOE .1933 TRA-1.0440 TC3 3.6f10 BAU .6020

RUE -.2120 RRA -.1015 RC3 .2408 FAU .14784

FOE .2314 FRA 1.0582 FC-10.5127 BSP 11102

BOE .2869 8RA 1.0489 BC3 3.6988 FSP 2067

LAUNCH DATE NOV 27 1964 FLIGHT TIME 204.00 ARRIVAL DATE JUN 19 1965

HELIOCENTRIC CONIC DISTANCE 479.360 EARTH TO MARS

RL 147.60 LAL -.00 LOL 64.79 VL 33.592 GAL -.21AZL 89.08 HCA 150.21SNA 198.11ECC .25498 INC .9191 vl 30.186

RP 237.15 LAp .46 LOP 215.00 VP 21.198 GAP 9.50 k ZP 90.80 TAL 358.95 TAp 149.16 RCA 147.59 Apo 248.62 V2 23.174

RC 186.300 GL 8.99 GP 3.54 ZAL 87.03 ZAp 157.86 ETS 169.76 ZAE 161.52 ETE 12.15 ZAC 94.02 ETC 255.80 CLP 158.13

PLANETOCENTRIC CONIC

C3 11.902 VHL 3.450 DLA 19.22 RAL 157.17 RAD 6567.5 VEL 11.545 pTH 2.02 VHp 5.684 DpA -.96 RAp 195.97 ECC 1.1959

LNCH AZMTH LNCH TIN( L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 43 27 2743.01 -27.93 77.68 16.55 94.88 15 29 10 2143.0 -26.96 69,14

90.00 8 6 56 4096.35 -3.30 166.19 11.35 61.86 9 15 14 3496.3 -7.04 159.51

100.00 16 16 41 2442.37 -29.21 55.41 16.40 96.66 16 57 23 1842.4 -27.98 46.82

100.00 9 16 25 3872.23 -2.18 149.10 10.70 60.18 10 20 57 3272.2 -6.13 142.54

110.00 17 50 59 2148.39 -32.46 32.49 15.80 101.35 18 26 27 1548.4 -30.56 23.79

110.00 9 58 57 3738.97 .62 137.25 8.96 55.82 11 1 16 3139.0 -3.87 131.04

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1769 TRA-l.0096 TC3 3.7896 8AU .6046 $GT 3174.3 8GR 428.2 SG3 686.2 ST 615.4 SR 345.1 SS 372.5

ROE -.2054 RRA -.0987 RC3 .2784 FAU .15381 RRT .5226 RRF -.5720 RTF -.9234 CRT -.3402 CR$ .7009 CST .4026

FOE .2605 FRA 1.0313 FC-11.1876 BSP 11216 SGB 3203.1 R23 -.0973 R13 -.9243 LSA 643.1HSk 466.6 SSA 51.8

8DE .2711BRA 1.0144 8C3 3.7998 FSP 2187 SGt 3182.3 SG2 364.2 THA 4.09 ELI 628.5 EL2 316.7 ALF 165.37

LAUNCH DATE NOV 27 1964 FLIGHT TIME 206.00

HELIOCENTRIC CONIC

RL 147.60 LAL -.00 LOt. 64.79 VL 33.554 GAL

RP 236.81 LAp .43 LOP 215.96 VP 21.176 GAP

RC 190.540 GL 8.73 GP 3.73 ZAL 86.14 ZAP 157.01 ETS 169.66 ZAE 162.23 ETE

PLANETOCENTRIC CONIC

C3 11.649 VNL 3.413 0LA 19.30 RAL 156.20 RA0 6567.4 VEL 11.534 PTH 2.01VHp

ARRIVAL DATE JUN 21 1965

DISTANCE 482.867 EARTH TO NARS

-.13 AZL 89.12 HCA 151.17 SMA 197.36 ECC .25214 INC .8842 Vl 30.186

9.03 A ZP 90.77 TAL 359.37 TAp 150.55 RCA 147.60 APO 247.12 V2 23.209

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 14 38 36 2742.09 -27.92

90.00 8 4 2 4088.25 -3.56

100.00 16 11 56 2441.13 -29.20

1OO.00 9 13 24 3864.44 -2.44

110.00 17 46 5 2146.§7 -32.44

110.00 9 55 44 3731.77 .34

DIFFERENTIAL CORRECTIONS

TOE .1593 TRA -.9740 TC3 3.6892 BAU .6077

RDE -.1992 RRA -.0960 RC3 .3198 FAU .16002

FOE .2937 FRA 1.0012 FC-1118924 BSP 11142

8DE .2550 8RA .978T BC3 3.9023 FSP 2291

13.46 ZAC 94.24 ETC 255.80 CLP 157.29

5.749 OpA -.83 RAp 194.17 ECC 1.1917

INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

77.61 15.26 94.91 15 24 18 2142.1 -26.95 69.08

165.74 10.11 61.89 9 12 11 5488.2 -7.29 159.05

55.32 15.11 96.70 16 52 37 1841.1 -27.96 46.74

148.67 9.48 60.20 10 17 48 3264.4 -6.39 142.11

32.35 14.51 101.42 18 21 52 1546.6 -30.53 23.65

136.87 7.75 55.82 10 57 56 3131.8 -4.14 130.66

HID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3181.3 8GR 434.3 SG3 719.3 ST 589.9 SR 338.3 S_ 580.9

RRT .5688 RRF -.6198 RTF -.9252 CRT -.3119 CRS .7472 CST .3653

868 3210.8 R23 -.1056 R13 -.9262 LSA 616.6 MSk 473.8 SSA 52.4

961 3191.0 862 356.1THA 4.50 ELI 602.9 EL2 314.5 ALF 165.97
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JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 236.46 LAP .40

RC 192.768 GL 8.44

PLANETO_ENTRIC CONIC

C3 11.412 VHL 3.378

LNCN AZNTH LNCH TIME

90.00 14 34 13

90.00 8 0 42

100.00 16 T 36

100.00 9 10 0

!10.00 17 41 51

FLIGHT T[NE 208.00 ARRIVAL DATE JUN 23 1965

DISTANCE 486.396 EARTH TO MARS

LOL 64.79 VL 35.518 GAL -.04 AZL 89.15 HCA 152.14 SNA 196.65 ECC .Z4945 ]NC .8472 vl 30.186

LOP 216.93 VP 21.157 GAp 8.56 AZp 90.75 TAL 359.79 TAp 151.93 RCA 147.60 APO 245.71 v2 23.244

GP 3.94 ZAL 85.27 ZAp 156.13 ETS 169.53 ZAE 162.97 ETE 14.96 ZAC 94.47 ETC 255.79 CLP 156.44

OLA 19.35 RAL 155.23 RAD 6567.4 VEL 11.524 pTH 2.01VHp 5.618 DpA -.69 RAp 194.36 ECC 1.1878

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2739.77 -27.91 77.44 13,98 94.99 15 19 53 2139.8 -26.92 68.91

4082.03 -3.76 165.39 8.89 61.91 9 8 44 3482.0 -7.49 158.70

2438.64 -29.18 55.14 13.83 96.80 16 48 14 1838.6 -27.93 46.56

3858.40 -2.64 148.34 8.27 60.21 10 14 18 3258.4 -6.59 141.77

2145.76 -32.40 32.14 13.23 101.54 18 17 35 1545.8 -30.47 23.45

110.00 9 52 14 3726.04 .12

DIFFERENTIAL CORRECTIONS

TOE ,1264 TRA -.9506 TC3 3.9139 BAU .5997

ROE -.1936 RRA -.0936 RC3 .3640 FAU .18570

FOE .3425 FRA .9801 FC-12.5697 BSP 11819

8DE .2312 8RA .9552 BC3 3.9307 FSP 2478

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 236.12 LAp .37

RC 194.983 GL 8.11

PLANETOCENTRIC CON|C

C3 11.192 VHL 3.345

136.57 6.55 55.82 10 54 20 3126.0 -4.56 130.36

MID-CoURSE EXECUT|C_I ACCURACy O_BIT OETERNINATION ACCURACY

SGT 3155.7 SGR 443.4 863 751.1 ST 561.3 SR 332.4 98 400.8

RRT .6198 RRF -.6682 RTF -.9239 CRT -.2355 CRS .7993 CST .3597

SG8 3186.7 R23 -.1128 R13 -.9250 LSA 591.3 NSA 483.4 9SA 52.9

SG1 3167.8 SG2 346.7 THA 5.04 EL1 569.2 EL2 318.5 ALF 168.38

FL|GHT TIME 210.00 ARRIVAL DATE JUN 25 1965

DISTANCE 489.948 EARTH TO MARS

LOt. 64.79 VL 33.483 GAL .04 AZL 89.19 HCA 153.11 SMA 195.98 ECC .24688 INC .8074 VI 30.186

LOP 217.90 VP 21.142 GAp 8.10 A ZP 90.72 TAL .19 TAp 153.31 RCA 147.60 APO 244.37 VZ 23.279

GP 4.17 ZAL 84.41 ZAp 155.23 ET8 169.40 ZAE 163.72 ETE 16.69 ZAC 94.71ETC 255.79 CLP 155.56

DLA 19.36 RAL 154.26 RAD 6567.4 VEL 11.514 pTH 2.01 VHp 5.490 DpA -.52 RAp 194.54 ECC 1.1842

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 14 30 18 2735.95 -27.89

90.00 7 56 54 4077.79 -3.90

100.00 16 3 42 2434.79 -29.15

100.00 9 6 12 3854.17 -2.79

110.00 17 37 57 2139.88 -32.35

110.00 9 48 25 3721.85 -.04

DIFFERENTIAL CORRECTION5

TOE .1881 TRA -.8639 TC3 4.1538 BAU .6247

ROE -.1847 RRA -.0884 RC3 .4212 FAU .17518

FOE .2702 FRA .8680 FC-13.5503 8SP 10869

BOE .2636 BRA .8685 BC3 4.1751FSP 2497

|NJ LONG |NJ RT ASC INJ AZMTH INJ T|ME PO CST TIM INJ 2 LAT ]NJ 2 LONG

77.18 12.71 95.13 15 15 54 2135.9 -26.88 68.64

165.16 7.69 61.93 9 4 52 3477.8 -7.62 158.46

54.86 12.56 96.94 16 44 16 1834.8 -27.88 46.28

148.10 7.07 60.23 10 10 26 3254.2 -6.73 141.54

31.83 11.94 101.71 18 13 37 1539.9 -30.40 23.18

136.35 5.35 55.82 10 50 27 3121.9 -4.52 130.14

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3207.4 8GR 453.1 $63 796.1 ST 576.3 SR 320.1 SS 339.3

RRT .642! RRF -.7077 RTF -.9312 CRT -.4258 CRS .7489 CST .2329

SGB 3239.3 R23 -.1340 R13 -.9326 LSA 598.5 MSA 434.0 SSA 56.6

S61 3220.8 SG2 345.9 THA 5.24 ELI 597.0 EL2 279.6 ALF 162.81

LAUNCH DATE NOV 27 1954

HELIOCENTRIC CONIC

RL 147.60 LAL -.DO

RP 235.77 LAP .53

RC 197.185 GL 7.74

PLANETOCENTR|C CONIC

CS 10.987 VHL 3.315

LNCH AZNTH LNCH TIME

90.00 14 26 56

90.00 7 52 57

100.00 16 0 _6

100.00 9 1 57

110.00 17 34 27

FL|GH1 TIME 212.00 ARRIVAL DATE JUN 27 1965

DISTANCE 493.519 EARTH TO MARS

LOL 64.79 VL 33.451 GAL .12 AZL 89.23 HCA 154.09 SNA 195.35 ECC .24444 INC .7652 vl 30.186

LOP 218.88 VP 21.129 GAP 7.64 AZP 90.69 TAL .59 TAp 154.67 RCA 147.60 APO 243.10 V2 25.315

GP 4.42 ZAL 83.58 ZAp 154.30 £TS 169.25 ZAE 164.48 ETE 18.70 ZAC 94.97 ETC 255.78 CLP 154.66

OLA 19.31RAL 153.30 RAD 6567.4 VEL 11.505 PTH 2.00 VHp 5.366 OpA -.32 RAp 194.70 ECC 1.1808

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2730.43 -27.85 76.76 11.44 95.33 15 12 26 2130.4 -26.82 68.25

4075.67 -3.97 165.04 8.48 61.94 9 0 52 3475.7 -7.69 158.34

2429.43 -29.10 54.47 11,28 97.14 16 40 46 1829.4 -27.81 45.90

3851.91 -2.86 147.98 5.87 60.23 10 6 9 3251.9 -6.80 141.41

2134.80 -32.28 31.47 10.66 101.92 18 10 I 1534.8 -30.30 22.81

110.00 9 44 16 3719.31 -.13

DIFFERENTIAL CORRECT|ON9

TOE .1526 TRA -.8631 TC3 4.2106 BAU .6224

ROE -.1797 RRA -.0871RC3 .4773 FAU .18202

FOE .3220 FRA .8730 FC-14.3427 BSP 10979

BOE .2358 8RA .8675 BC3 4.2378 FSP 2648

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CONIC

136.22 4.17 55.82 10 46 15 3119.3 -4.62 130.01

MID-COURSE EXECUTION ACCURACY ORB|T OETERNINATION ACCURACY

8GT 3218.7 8GR 471.2 SG3 834.4 ST 549.1SR 314.5 SS 365.4

RRT .6945 RRF -.7551RTF -.9304 CRT -.3386 CRS .8011CST .2416

368 3253.0 R23 -.1415 R15 -.9519 LSA 566.4 MSA 458.1 9SA 56.6

$61 3235.5 SG2 337.3 THA 5.87 EL1 563.2 EL2 288.5 ALF 165.01

FCIGHT TIME 214.00 ARRIVAL DATE JUN 29 1965

DISTANCE 497.110 EARTH TO NARS

RL 147.60 LAL -.00 LOL 64.79 VL 53.419 GAL .19 AZL

RP 235.42 LAp .30 LOP 219.85 VP 21.119 GAp 7.20 A ZP

RE 199.372 GL 7.34 GP 4.69 ZAL 82.76 ZAp 153.35 ETS

PLANETOCENTRIC CONIC

C3 10.795 VHL 3.286 DLA 19.22 RAL 152.34 RAO 6567.4 VEL

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 14 24 7 2723.08 -27.80

90.00 7 47 48 4075.82 -3.98

100.00 15 57 22 2422.41 -29.04

100.00 8 37 14 3851.72 -2.87

110,00 17 31 21 2128.39 -32.19

110.00 9 39 45 3718.51 -.16

DIFFERENTIAL CORRECTIONs

TOE .1461 TRA -.8428 TC3 4.2932 8AU .6245

ROE -.1737 RRA -.0847 RC3 .5417 FAU .18990

FOE .3349 FRA .8447 FC-15.2298 BSP 11068

BOE .2270 BRA .8470 BC3 4.3272 FSP 2797

89.28 HCA 155.06 SNA 194.75 ECC .24212 INC .7195 vt 30.186

90.65 TAL .97 TAp 156.04 RCA 147.60 APO 241.90 V2 23.351

169.08 zAE 165.25 ETE 21.04 ZAC 95.25 [TC 255.77 CLP 153.74

11.497 PTH 2.00 VHp 5.244 DpA -.10 RAp 194.86 ECC 1.1777

|NJ LONG INJ RT A$E |NJ AZMTH INJ T|NE PC) EST TIN |NJ 2 LAT INJ 2 LONG

76.23 10.17 95.59 15 9 30 2123.1 -26.74 67.73

165.05 5.29 61.94 8 55 44 3475.8 -7.68 158.34

53.95 10.01 97.41 16 37 44 1822.4 -27.71 45.40

147.97 4.68 60.23 10 1 26 3251.7 -6.81 141.40

30.99 9.38 102.19 18 6 49 1528.4 -30.17 22.36

136.18 2.99 55.82 10 41 44 3118.5 -4.65 129.96

MID-COURSE EXECUTION ACCURACy ORB|T DETERMINATION ACCURACY

$GT 3232.1SGR 492.9 SG3 876.6 ST 538.6 8R 306.7 85 365.4

RRT .7348 RRF -.7966 RTF -.9305 CRT -.3289 CRS .8170 CST .2192

8GB 3269.4 R23 -.1556 R13 -.9324 LSA 554.0 MSA 455.4 SSA 57.8

SGt 3252.5 SG2 332.2 THA 6.46 ELI 551.5 EL2 282.9 ALF 165.50
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DAYE NOV 27 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUL 1 1965

HELIOCENTRIC CO_IIC

RL 147.80 LAL -.00

RP 235.06 LAP .27

RC 201.344 GL 6.88

PLANETOCEMTR[C CONIC

C3 10.816 VHL 3.258

LNCH AZMTH LNCH TiME

90.00 14 21 56

90.00 7 42 25

100.00 13 35 1

100.00 8 52 1

110.00 17 28 41

110.00 9 34 50

DISTANCE 500.720 EARTH TO MARS

LOL 64.79 VL 33.389 GAL .26 AZL 89.33 HCA 156.04 SMA 194.18 ECC .23992 ]NC .6697 Vl 30.186

LOP 220.83 VP 21.112 GAP 6.76 AZP 90.61 TAL 1.35 TAp 157.39 RCA 147.59 APO Z40.77 V2 25.387

GP 4.99 ZAL 81.97 ZAP 152.37 ETS 168.90 ZAE 166.01ETE 23.79 ZAC 95.54 ETC 255.77 CLP 152.78

DLA 19.08 RAL 151.40 RAO 6567.4 VEL

L-[ TIME ]NJ LAT INJ LONG INJ

2713.72 -27.74 73.55

4078.38 -3.88 165.19

2413.37 -28.96 53.31

3855.77 -2.80 148.08

2120.51 -52.07 30.41

3719.39 -.12 136.24

11.489 PTH 2.00 VHP 5.126 DpA .16 RAp 195.01ECC 1.1747

RT ASC iNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8.91 95.92 15 7 10 2113.7 -26.63 67.06

4.09 61.93 8 50 23 3478.4 -7.60 158.49

8.74 97.74 16 35 14 1813.6 -27.59 44.77

5,49 60.23 9 36 15 3253.8 -6.74 141.51

8.10 102.52 18 4 2 1520.5 -30.02 21.80

1.82 55.82 10 36 50 3119.6 -4.61 130.02

OIFFERENY IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1375 TRA -.8064 TC3 4.3467 8AU .6230 SGT 3214.5 8GR 518.7 883 918.1 ST 518.0 SR 298.8 SS 361.1

ROE -.1678 RRA -.0814 RC3 .6121FAU .19772 RRT .7710 RRF -.8332 RTF -.9313 CRT -.3223 CRS .8365 CST .1823

FOE .3470 FRA .7869 FC-16.1239 BSP 11179 9GB 3258.0 R23 -.1689 R13 -.9335 LSA 531.3 MSA 449.6 SSA 59.5

80E .2189 8RA .8105 BCS 4.3896 FSP 2956 SG1 3239.5 882 327.8 THA 7.17 EL1 530.3 EL2 276.5 ALF 165.43

LAUNCH OATE NOV 27 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CONIC DISTANCE 504.348

RL 147.60 LAL -.00 LOt. 64.79 VL 33.361 GAL .33 AZL 89.38 HCA 157.03 SNA

RP 234.71 LAP .24 LOP 221.81 VP 21.108 GAP 8.32 AZP 90.57 TAL 1.71 TAp

RC 203.699 GL 6.37 GP 5.31 ZAL 81.19 ZAP 131.35 ET8 168.69 ZAE 166.76 ETE

PLANETOCENTRIC CONIC

C3 10.449 VHL 3.233 OLA 18.87 RAL 150.45 RAD 6567.4 VEL 11.482 PTH 2.00 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME

90.00 14 20 24 2702.16 -27.68 74.72 7.64 96.33 15 5 26

90.00 7 36 25 4083.51 -3.71 165.48 2.90 61.91 8 44 29

100.00 15 53 16 2402.72 -28.86 52.52 7.46 98.14 16 33 18

100.O0 8 46 15 3858.19 -2.65 148.35 2.31 60.21 9 50 33

110.00 17 26 30 2111.00 -31.93 29.70 6.80 102.91 18 1 41

110.00 9 29 50 3722.67 -.01 136.40 .68 55.82 10 31 32

OIFFERENTIAL CORRECTiONS MID-COURSE ExECuTION ACCURACY

TOE .1578 TRA -.7786 TC3 4.4068 8AU .6231 8GT 3209.9 9GR 550.5 SG3 962.8

ROE -.1614 flRA -.0783 RC3 .6913 FAU .20613 RRT .8020 RRF -.8655 RTF -.9314

FD( .3417 FRA .7352 FC-17. 0783 8SP 11088 SGB 3256.8 R23 -.1854 R13 -.9341

80E .2122 8RA .7828 BC3 4.4607 FSP 3096 SGI 3240.5 SG2 325.8 THA 7.91

EARTH TO MARS

193.64 ECC .23783 INC .6156 vl 50.186

138.74 RCA 147.59 Apo 239.69 V2 23.424

27.03 ZAC 95.86 ETC 255.76 CLP 151,81

5.012 DpA .45 RAp 195.15 ECC 1.1720

PO CST TIM INJ 2 LAT INJ Z LONG

2102.2 -26.49 66.25

3483.5 -7.44 158.78

1802.7 -27.43 44.00

3258.2 -6.60 141.76

1511.0 -29.82 21.12

3122.7 -4.49 130.18

ORBIT DETERMINATiON ACCURACY

ST 508.3 SR 289.8 SS 348.4

CRY -.3360 CRS .8403 CST .1494

LSA 521.2 MSA 433.9 SSA 61.8

EL1 521.0 EL2 266.3 ALF 165,21

LAUNCH OATE NOV 27 1964 FLIGHT TiME 220.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 234.35 LAP .21

RC 205.637 GL 5.81

PLANETOCENTRIC CONIC

C3 10.293 VHL 3.208

LNCH AZMTH LNCH TIME

90.00 14 19 54

90.00 7 29 46

tOO.DO 15 52 8

100.00 8 39 52

110.OO 17 24 50

110.00 9 23 41

OISTANCE 507.994 EARTH TO MARS

LOL 64.79 VL 33.334 GAL .39 AZL 89.44 HCA 158.01 SMA 193.13 ECC .23584 INC .5580 vl 30.186

LOP 222.80 Vp 21.106 GAP 5.90 AZP 90.52 TAL 2.06 TAp 160.07 RCA 147.58 Apo 238.68 V2 23.461

GP 5.67 ZAL 80.45 ZAp 150.30 ETS 168.47 ZAE 167.47 ETE 30.85 ZAC 96.20 ETC 255.75 CLP 150.80

OLA 18.59 RAL 149.51RAD 6567.4 VEL 11.475 pTH 1.99 VHp 4.900 DpA .79 RAp 195.28 ECC 1.1694

L-i TIME INJ LAT INJ LONG iNJ RT ASC INJ AZMTH iNJ TIME PO CST T[H [NJ 2 LAT [NJ Z LONG

2688.21 -27.55 73.71 6.36 96.83 15 4 22 2088.2 -26.32 65.26

4091.41 -3.46 165.92 1.70 61.88 8 37 57 3491,4 -7.20 159.23

2389.69 -28.73 51.57 6.18 98.62 16 31 58 1789.7 -27.24 43.08

3865.18 -2.42 148.71 1.12 60.20 9 44 18 3265.2 -6.36 142.15

2099.71 -31.75 28.87 5.50 103.38 17 59 49 1499.7 -29.59 20.33

3727.91 .20 136.67 359.49 55.82 10 25 49 3127.9 -4.29 130.46

DIFFERENTIAE CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0( .1373 TRA -.7505 TC3 4.4486 BAU .6215 SGT 3195.0 $G.R 388.5 SG3 1008.3 ST 497.4 SR 280.5 SS 354.9

ROE -.1350 RRA -.0750 RC3 .7788 FAU .21485 RRT .8288 RRF -.8933 RTF -.9315 CRT -.3484 CRS .8429 CST .1172

FOE .3348 FRA .6793 FC-18.0535 BSP 11147 888 3248.7 R25 -.2023 R13 -.9347 LSA 510.3 MSA 416.7 SSA 64.3

80E .2071 8RA .7542 BC3 4.5163 FSP 3272 9G1 5232.4 SG2 525.5 THA 8.77 EL1 510.3 EL2 256.3 ALF 165,O2

LAUNCH OAT( NOV 27 1954 FLIGHT TIME 222.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CONIC DISTANCE 511.656

RE 147.60 LAL -.00 LOI. 64.79 VL 33.308 GAL .46 AZL 89.51HCA 159.00 SMA

RP 233.98 LAP .18 LOP 223.79 Vp 21.106 GAP 5.48 AZP 90.46 TAL 2.40 TAp

RC 207.958 GL 5.18 GP 6.06 ZAL 79.72 ZAp 149.22 ET8 168.22 ZAE 168.13 ETE

PLANETOCENTRIC CONIC

C3 10.148 VHL 3.186 OLA 18.25 RAL 148.58 RAD 6567.4 VEL 11.469 pTH 1.99 VHp

LNCH A ZNTH LMCH TIME L-I TIME INJ LAT INJ LONG iNJ RT ASC iNJ AZNTH INJ TIME

90.00 14 19 29 2671.65 -27.41 72.52 5.08 97.41 15 4 1

90.00 7 22 24 4102.27 -3.11 166.55 .51 61.84 8 30 46

IO0.O0 15 51 42 2374.25 -28.57 50.45 4.89 99.19 16 31 17

100.OO 8 32 51 3874.90 -2.09 149.24 359.94 60,17 9 37 26

110,O0 17 23 42 2086.41 -31.54 27.89 4.19 103.92 17 58 29

110.00 9 17 21 3735.51 .49 137.07 358.33 55.82 10 19 36

OIFFERENTIAL CORRECTiONS MID-COURSE EXECUTION ACCURACy

TOE .1409 TRA -.7197 TC3 4.4780 BAU .6191 9GT 3172.1 8G_ 633.3 883 1055.3

RDE -.1461RRA -.0712 RC3 .8767 FAU .22347 RRT .8510 RRF -.9166 RTF -.9315

FDE .5144 FRA .6118 FC-19.0643 6SP 11182 SCAB 3234.7 R23 -.2196 R15 -.9355

ODE .2044 BRA .7Z52 BC3 4.5630 FSP 3450 SGI 5218.0 882 327.8 THA 9.75

EARTH TO MARS

192.65 ECC .23396 ;NC .4946 vl 50.186

161.40 RCA 147.57 APO 237.72 V2 23,498

35.37 ZAC 96.57 ETC 255.74 CLP 149.77

4.793 DpA 1.16 RAp 195.40 ECC 1.1670

PO CST TIM INJ 2 LAT INJ 2 LONG

2071.7 -26.10 64.10

3502.3 -6.85 159.85

1774.3 -27.00 42.00

3274.9 -6.04 142.69

1486.4 -29.31 19.40

3135.5 -4.00 130.86

ORBIT DETERMINATION ACCURACY

ST 488.6 SR 270.0 SS 313.5

CRT -.3756 CRS .8555 CST .0811

LSA 502.8 MSA 390.6 SSA 67.7

ELI 502.4 EL2 243.4 ALF 164.57
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL, 1, 1964)

LAUNCH OATE _OV 27 1964

HELIOCENTRIC COHIC

RL 147.60 LAL -.OO

RP 233.82 LAp .13

RC 210.060 GL 4.47

PLANETOCENTRIC CONIC

C3 10.013 VHL 3.164

LNCH AZMTH LNCH TIM(

90.00 14 20 11

g0.o0 7 14 13

100.00 13 52 0

100.O0 6 23 7

110.00 17 23 11

110.00 9 10 26

FLIGHT TIME 224.00 ARRIVAL DATE JUL 9 1965

DISTANCE 515.335 EARTH TO MARS

LOL 64.79 VL 33.283 GAL .51AZL 89.58 HCA 159.99 SMA 192.19 ECC .23217 INC .4246 Vl 50.186

LOP 224.78 VP 21.110 GAP 5.06 AZP 90.40 TAL 2.73 TAp 162.72 RCA 147.57 APO 236.81 V2 23.536

GP 6.49 ZAL 79.02 ZAP 148.10 (TS 187.95 ZAE 168.72 ETE 40.68 ZAC 96.98 ETC 255.73 CLP 148.70

OLA 17.81 RAL 147.65 RAD 6567.4 VEL 11.463 pTH 1.99 VHp 4.688 DpA 1.59

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIN[ PO CST TIN

2652.24 -27.23 71.13 3.79 98.09 15 4 24 2052.2

4116.34 -2.66 167.31 359.31 61.80 8 22 51 5516.3

2336.17 -28.37 49.15 3.58 99.85 16 31 16 1756.2

3867.63 -1.65 149.94 358.73 60.15 9 29 35 3287.6

2070.91 -31.28 26.76 2.86 104.54 17 57 41 1470.9

3745.66 .87 137.60 357.17 33.83 10 12 32 3145.7

RAp 195.51 ECC 1.1648

INJ 2 LAT INJ 2 LONG

-25.83 62.74

-6.41 160.64

-26.71 40.73

-3.61 143.39

-28.97 18.32

-3.62 131.39

DIFFERENTIAL CORRECTIONS

TDE .1466 TRA -.6921 TC3 4.4965 BAU .6163

ROE -.1406 RRA -.0671 RC3 .9865 FAU .23267

FOE .2814 FRA .3415 FC-20.1160 BSP 11062

BOE .2032 9RA .6934 BC3 4.6033 FSP 3610

LAUNCH DATE NOV 27 1964

HELIOCENTRZC CONIC

RL 147.60 LAL -.00

RP 233.25 LAp .11

RC 212.144 6L 5.68

PLANETOCENTR|C CONIC

C3 9.889 VHL 3.143

LNCH AZMTH LNCH TIME

90.00 14 21 43

90.00 7 5 16

100.00 13 53 5

100.00 8 16 37

110.00 17 23 17

110.00 9 2 54

MID-COURSE EXECUTION ACCURACY

$GT 3146.7 $GR 686.3 SG3 1104.4

RRT .8693 RRF -.9359 RTF -.9311

SGB 3220.6 R23 -.2374 R13 -.9360

SG1 3203.4 SG2 333.2 THA 10.85

FLIGHT TIME 226.00

DISTANCE 519.029

LOt. 64.79 VL 33.260 GAL .57 AZL 89.65 HCA 160.99 StAA 191.73 ECC .23047

LOP 225.77 VP 21.115 GAP 4.66 AZP 90.33 TAL 3.05 TAp 164.03 RCA 147.56

GP 6.98 ZAL 78.35 ZAp 146.95 ETS 167.65 ZAE 169.18 ETE 46.83 ZAC 97.43

DLA 17.29 RAL 146.72 RAO 6567.4 VEL 11.436 pTH 1.99 VHP 4.587 DpA 2.07

L-I TIM( 1NJ LAT INJ LONG lNJ RT ASC INJ AZI4TH INJ TIME PC) CST TIN

2629.69 -27.00 69.52 2.47 98.86 15 5 35 2029.7

4133.89 -2.09 168.29 358.11 61.75 8 14 9 3533.9

2335.17 -28.11 47.64 2.26 100.61 16 32 O 1735.2

3903.64 -1.11 150.82 357.57 60.13 9 21 41 3303.6

2052.92 -30.97 25.45 1.50 105.26 17 57 30 1432.9

3758.66 1.37 138.27 356.01 55.84 10 5 32 3158.7

DIFFERENTIAL CORRECTIONs

TOE .1348 TRA -.8647 TC3 4.5073 BAU .6137

ROE -.1524 RRA -.0625 RC3 1.1101 FAU .24219

FOE .2343 FRA .4651 FC-21.2029 BSP 11050

BOE .2037 BRA .6676 9C3 4,6420 FSP 3799

ORBIT DETERMINATION ACCURACY

ST 483.4 SR 258.2 SS 286.7

CRT -.4076 CRS .8139 CST .0367

LSA 498.3 MSA 358.9 SSA 72.3

EL1 498.0 EL2 228.9 ALF 164.32

ARRIVAL DATE JUL 11 1963

EARTH TO MARS

INC .3481 Vl 30.186

APO 235.95 V2 23.574

ETC 235.71CLP 147.61

MID-COURSE ExECuTION ACCURACY

S_T 3118.4 SGR 746.2 SG3 1155.3

RRT .8839 RRF -.9514 RTF -.9306

SGB 3206.9 R23 -.2541 R13 -.9367

SG1 3188.6 962 342.2 THA 12.12

RAp 195.62 ECC 1.1627

[NJ 2 LAT |NJ 2 LONG

-25.50 61.17

-5.86 161.63

-26.36 39.27

-5.08 144.28

-28.36 17.07

-3.12 132.07

ORBIT DETERMINATION ACCURACY

ST 482.3 SR 244.7 58 254.7

CRT -.4470 CRS .7689 CST .0463

LSA 496.8 MSA 321.6 SSA 78.3

ELI 496.5 EL2 212.2 ALF 164.25

LAUNCH DATE NOV 27 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUL 13 1963

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 232.88 LAP .06

RC 214.210 GL 2.79

PLANET(_EHTRIC CONIC

C3 8.774 VML 3.126

LNCH AZMTH LNCH TIME

90.00 14 24 13

80.00 6 33 20

100.00 13 33 0

100.00 8 7 13

110.00 17 24 6

110.00 8 34 38

DISTANCE 522.739 EARTH TO MARS

LOt. 64.79 VL 33.237 GAL .62 AZL 89.74 HCA 161.98 SMA 191.34 ECC .22886 INC .2613 vl 30.186

LOP 226.77 Vp 21.123 GAP 4.26 AZP 90.25 TAL 3.35 TAp 165.34 RCA 147.55 APO 235.13 V2 23.612

GP 7.52 ZAL 77.71 ZAP 145.74 (TS 167.31 ZAE 169.49 ETE 53.81 ZAC 97.93 ETC 235.70 CLP 146.48

OLA 16.66 RAL 145.78 RAD 6567.4 VEL 11.453 PTH 1.99 VHp 4.490 DpA 2.62 RAp 195.72 ECC 1.1609

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT %NJ 2 LONG

2603.68 -26.72 67.66 1.13 99.75 15 7 37 2003.7 -25.10 39.37

4155.28 -1.40 169.49 356.91 61.71 S 4 36 3555.3 -5.18 162.84

2310.92 -27.80 45.90 .90 101.47 16 33 31 1710.9 -25.93 37.60

3925.27 -.45 151.90 356.38 60.11 9 12 38 3323.3 -4.42 143.36

2032.15 -30.56 23.95 .12 106.07 17 57 58 1432.2 -28.08 13.65

3774.80 1.99 139.12 354.85 55.87 9 57 33 3174.8 -2.30 132.91

DIFFERENTIAL CORRECTIONS

TDE .1640 TRA -.634§ TCS 4.4999 BAU .6102

RDE -.1229 RflA -.0566 RC3 1.2492 FAU .25193

FOE .1705 FRA .$669 FC-22.3169 BSP 10918

BOE .2030 BRA .6370 8C3 4.6701 FSP 3967

LAUNCH DATE NOV 2T 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 232.51 LAp .05

RC 216.238 GL 1.78

PLAN[TOCENTRIC CONIC

C3 9.670 VHL 3.110

LNCH AZHTH LNCH TIN(

90.00 14 27 40

90.00 6 44 23

100.00 15 57 30

100.00 7 56 54

110.00 17 25 40

llO.O0 8 45 34

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3079.0 SGR 820.1 SG3 1207.4 ST 479.6 SR 228.8 SS 218.5

RRT .8958 RRF -.9637 RTF -.9301 CRT -.4911CRS .6735 CST .0670

SGO 3186.3 R23 -.2687 R13 -.9377 LSA 495.1MSA 278.1 8SA 87.7

SG1 3166.5 SG2 354.8 THA 13.59 EL1 493.1 EL2 193.1ALF 164.38

FLIGHT TIME 230.00 ARRIVAL DATE JUL 13 1965

DISTANCE 526.463 EARTH TO MARS

LOt. 64.79 VL 33.216 GAL .67 AZL 89.83 HCA 162.98 SlAA 190.96 ECC .22734 INC .1651 vl 30.186

LOP 227.77 VP 21.132 GAP 3.86 AZP 90.16 TAL 3.64 TAp 166.63 RCA 147.54 APO 234.37 V2 23.650

GP 8.13 ZAL 77.09 ZAp 144.50 ET8 166.94 ZNE 169.59 ETE 61.47 ZAC 98.49 ETC 253.68 CLP 143.32

DLA 15.91 RAL 144.84 RAD 6567.3 VEL 11.448 PTH 1.99 VHp 4,397 DpA 3.24

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

2573.80 -26.36 65.55 359.76 100.75 15 10 34 1973.8

4180.93 -.59 170.92 355.70 61.69 7 54 4 3580.9

2283.03 -27.40 45.92 359.52 102.44 16 35 55 1683.0

$946.94 .36 153.20 35§.18 60.11 9 2 41 3346.9

2008.22 -30.12 22.24 355.70 106.98 17 59 8 1403.2

3794.51 2.74 140.15 353.69 55.91 9 48 48 3194.5

OIFFERENTIAL _RRECTION8

TOE .1778 TRA -.6111 TCS 4.4818 BAU .6072

ROE -.1118 RRA -.0507 RC3 1.4066 FAU .26196

FOE .0834 FRA .2762 FC-23.4530 98P 10908

BDE .2100 8RA .6132 BCS 4.6973 FSP 4168

RAp 195.83 ECC 1.1391

INJ Z LAT INJ 2 LONG

-24.61 57.32

-4.36 164.28

-25.41 33.69

-3.62 146.67

-27.50 14.03

-1.75 133.94

ORBIT DETERMINATION ACCURACY

ST 487.3 9R 209.7 SS 186.2

CRT -.5384 CRS .4647 CST .1758

LSA 502.7 MSA 231.3 SSA 100.3

EL1 502.2 EL2 171.5 ALF 165.20

MID-COURSE EXECUTION ACCURACY

SGT 3040.9 SGR 904.0 SG3 1261.1

RRT .9039 RRF -.9733 RTF -.9288

8¢,8 3172.5 R23 -.2827 R13 -.9384

SGI 3150.4 SG2 373.3 THA 15.26
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.0O

RP 232.14 LAP .02

RC 218.287 GL .64

PLANETOCENTRIE CONIC

C3 9.577 VHL 5.095

LNCH AZMTH LNCM TIME

90.00 14 32 12

90.00 6 32 16

100.00 16 1 41

100.00 7 45 28

110.00 17 28 5

110.O0 8 35 34

FLIGHT TIME 232.00 ARRIVAL DATE JUL 17 1965

DISTANCE 330.202 EARTH TO MARS

LOL 64.79 VL 33.196 GAL .72 AZL 89.94 HCA 163.99 SNA 190.59 ECC .22389 [NC .0537 vl 30.186

LOP 228.78 vp 21.144 GAp 3.48 AZP 90.06 TAL 3.92 TAp 167.91 RCA 147.34 Apo 233.64

GP 8.81 ZAL 76.31 ZAp 143.20 ETS 166.35 ZAE 169.43 ETE 69.51 ZAC 99.12 ETC 255.65

DLA 15.01RAL 143.89 RAD 6367.3 VEL 11.444 PTH 1.99 VHP 4.308 DpA 5.94 RAp 193.94

L-I TIME ]NJ LAT ]NJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT

2559.57 -25.90 63.15 358.55 101.87 15 14 52 1959.6 -24.00

4211.36 .41 172.62 354.49 61.69 7 42 27 3611.4 -3.58

2251.00 -26.91 41.67 358.09 103.53 16 39 12 1851.0 -24.78

3975.18 1.51 154.74 353.98 60.13 8 51 44 5575.2 -2.67

1980.68 -29.56 20.29 357.25 108.01 18 1 5 1380.7 -26.81

3818.27 3.65 141.39 352.53 55.99 9 39 12 3218.3 -.84

V2 25.689

CLP 144.12

ECC 1.1576

INJ 2 LONG

54.99

165.98

53.52

148.22

12.18

135.18

DIFFERENTIAL CORRECTIONS

TOE .1946 TRA -.5953 TC3 4.4458 BAU .6043

ROE -.0983 RRA -.0431 RC5 !.3847 FAU .27206

FOE -.0304 FRA .1669 FC-24.5925 BSP 10813

BOE .2180 BRA .5169 BC3 4.7198 FSP 4357

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2993.3 SGR 1001.0 SG3 1315.4 ST 499.8 8R 186.1 S$ 175.0

RRT .9098 RRF -.9807 RTF -.9274 CRT -.5892 CRS .0636 CST .3843

SG8 3156.3 R23 -.2933 R13 -.9396 LSA 517.1MSA 184.1 8SA 117.5

SGI 3131.2 9G2 397.1THA 17.21 EL1 512.8 EL2 146.5 ALF 166.51

LAUNCH DATE NOV 27 1964 FLIGHT TIM( 234.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC CONIC

RL 147.60 LAL -.00 LOL

RP 231.76 LAp -.02 LOP 229.78 VP

RC 220.299 GL -.67 GP 9.60 ZAL

PLANETOCENTRIC CONIC

C3 9.498 VHL 3.082 OLA 13.95 RAL 142.92 RAO 6567.3

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.O0 14 37 55 2500.38 -25.32 60.43

90.00 6 18 49 4247.32 1.57 174.62

1OO.OO 16 6 58 2214.26 -26.30 39.11

100.00 7 32 47 4008.67 2.45 156.58

110.O0 17 31 25 1948.96 -28.87 16.08

110.OO 8 24 29 3846.74 4.73 142.88

DIFFERENTIAL C_RRECTIONS

TOE .2134 TRA -.5625 TC$ 4.3825 8AU .6009

ROE -.0820 RRA -.0545 RC5 1.7851 FAU .28192

FDE -.1714 FRA .0550 FC-25.6961 BSP 10760

BDE .2286 BRA .5656 BE3 4.7321 FSP 4557

DISTANCE 533.954 EARTH TO MARS

64.79 VL 33.177 GAL .77 AZL 90.06 PICA 165.00 SMA 190.24 ECC .22452 INC .0649 vl 50.186

21.158 GAP 3.09 A ZP 89.94 TAL 4.19 TAp 169.18 RCA 147.53 ApO 232.95 v2 23.728

75.96 ZAp 141.84 ETS 166.06 ZAE 169.03 ETE 77.55 ZAC 99.83 ETC 255.63 CLP 142.89

VEL 11.441 pTH 1.98 VHp 4.224 DpA 4.75 RAp 196.06 ECC 1.1563

INJ RT ASC [NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LC_G

356.89 103.12 15 19 35 1900.4 -25.26 52.36

353.27 61.72 7 29 57 3647.3 -2.23 167.99

356.62 104.74 16 43 32 1614.3 -24.D2 31.05

352.78 60.20 8 59 56 3408.7 -1.53 150.06

355.74 109.16 18 3 54 1549.0 -25.98 10,09

351.36 56.11 9 28 36 3248.7 .25 136.67

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2935.2 SGR 1112.8 SG3 1368.8 ST 518.2 SR 157.2 SS 209.1

RRT .9133 RRF -.9862 RTF -.9252 CRT -.6308 CRS -.3584 CST .5887

968 3139.1 R23 -.3014 R13 -.9409 LSA 343.7 MSA 164.6 SSA 119.3

SGI 3109,8 962 427.8 THA 19.48 EL1 528.1 ELI 119.7 ALF 168.57

LAUNCH DATE NOV 27 1964 FLIGHT TIME 236.00 ARRIVAL DATE JUL 21 1965

HELIOCENTRIC CONIC DISTANCE 537.721 EARTH TO MARS

RL 147.60 LAL -.00 LOL 64.79 VL 35.159 GAL .81AZL 90.20 HCA 166.01 8MA 189.91ECC .22523 INC .2000 vl 30.186

RP 231.38 LAP -,05 LOP 250.79 vP 21.174 GAp 2.72 AZP 89.80 TAL 4.44 TAp 170.44 RCA 147.52 APO 252.31 V2 23.768

RC 222.292 GL -Z.18 GP 10.49 ZAL 75.45 ZAp 140.42 ETS 165.54 ZA[ 168.31ETE 85.09 ZAC 100.65 (TC 255.59 CLP 141.62

PLANETOCENTRIC CONIC

C5 9.456 VHL 3.0?2 DLA 12.68 RAL 141.93 RAD 656?.3 VEL 11.438 PTH 1.98 VHP 4.145 DpA 5.67 RAp 196.Z0 ECC 1.1553

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZHTH |NJ TIME

90.00 14 44 57 2455.47 -24.59 57.34 355.38 104.50 15 25 53

90.00 8 3 50 4269.65 2.95 176.98 352.06 61.82 7 15 20

100.00 16 12 50 2172.04 -25.54 36.21 355.10 106.09 16 49 2

100.00 7 18 58 4048.31 3.79 158.77 551.58 60.53 8 26 7

110.00 17 35 49 1912.37 -28.02 15.57 354.18 110.42 18 7 42

110.00 8 12 9 3880.74 6.02 144.67 350.20 56.29 9 16 49

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2392 TRA -.5583 TC3 4.3092 8AU .6002 8GT 2875.2 SGR 1244.4 $63 1423.8

ROE -.O803 RRA -.0252 RE3 2.0160 FAU .29210 RRT .9151 RRF -.9905 RTF -.9228

FOE -.3636 FRA -.0846 FC-26.8001 8SP 10711 SGB 3133.0 R23 -.3047 R13 -.9432

8DE .2467 BRA .5388 BC3 4.7575 FSP 4747 SGI 3098.2 962 465.6 THA 22.13

LAUNCH DATE NOV 27 1964 FLIGHT TIME 238.00

HELIOCENTRIC C_IC DISTANCE 541.502

RL 147.60 LAL -.00 LOL 64.79 VL 33.141 GAL .85 AZL 90.36 HCA 167.02 SNA 189.60 ECC .22201 INC .3629

RP 231.01 LAp -.08 LOP 231.81 VP 21.191 GAP 2.35 AZp 89.85 TAL 4.67 TAp 171.69 RCA 147.51 APO 231.70

RC 224.266 GL -5.92 GP 11.52 ZAL 74.98 ZAP 138.93 ET$ 164.96 ZAE 167.27 ETE 91.87 ZAC 101.59 ETC 255.55

PLAN[TOCENTRIC CONIC

C3 9.395 VHL 3.085 DLA 11.17 RAL 140.89 RAD 6567.3 VEL 11.436 PTH 1.98 VHP 4.071 DpA 6.73 RAp 196.36

LNCH AZ14TH LNCH TIM( L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 53 29 2403.89 -23.67 53.84 353.81 106.02 15 33 33

90.00 5 47 1 4339.54 4.53 179.78 350.84 62.02 6 59 21

100.00 16 20 27 2123.43 -24.58 32.91 353.51 107.57 16 55 50

1OO.00 7 2 45 4095.23 5.36 161.36 350.39 60.55 8 11 0

110.00 17 41 25 1870.07 -26.99 12.72 352.55 111.82 18 12 55

110.00 7 58 16 3921.35 7,55 146.82 349.04 56,56 9 5 38

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY

SGT 2841.3 SGR 1404.8 SG3 1484.9

RRT .9187 RRF -.9934 RTF -.9241

SG8 3169.6 R23 -.2950 R13 -.9490

SGI 3129.3 SG2 503.8 THA 25.13

TOE .2816 TRA -.4988 TC3 4.2628 BAU .6100

ROE -.0304 RRA -.0064 RC3 2.2897 FAU .30339

FOE -.6255 FRA -.2689 FC-27.9567 BSP 10316

8D( .2833 BRA .4986 BE3 4.8564 FSP 4871

PO CST TIN INJ 2 LAT INJ 2 LONG

1855.5 -22.36 49.$8

3689.7 -.86 170.35

1572.0 -23.09 28.27

3448.3 -.19 152.Z4

1312.4 -24.99 7.71

3280.7 1.55 138.44

ORBIT DETERMINATION ACCURACY

ST 348.4 SR 119.2 SS 301.0

CRT -.6599 CRS -.5848 CST .7093

LSA 599.? MSA 196.1 SSA 86.5

EL1 554.1 EL2 88.6 ALF 171.62

ARRIVAL DATE JUL 23 1965

EARTH TO MARS

vl 30.186

v2 23.807

CLP 140.30

ECC 1.1546

PO CST TIM INJ 2 LAT INJ 2 LONG

1803.9 -21.24 46.01

3739.5 .75 173.14

1523.4 -21.94 25.11

3495.2 1.40 134.81

1270.1 -23.78 5.02

3321.4 3.10 140.36

ORBIT DETERMINATION ACCURACY

ST 603.8 SR 70.7 SS 452.5

CRT -.5972 CRS -.4971CST .7879

LSA 718.4 MSA 254.7 SSA 56.3

ELI 603.3 EL2 56.6 ALF 175.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 230.62 LAP -.11

RC 226.222 GL -5.97

PLANETOCENTR|C CONIC

C3 9.383 VHL 3.063

LNCH AZMTH LNCH TIME

90.00 15 3 49

go.o0 5 28 1

100.00 16 29 45

100.00 8 44 48

110.00 17 48 27

110.00 7 42 34

FLIGHT TiME 240.00

LOL 64.79 VL

LOP 232.82 VP

GP 12.73 ZAL

DISTANCE 545.293

33.125 GAL .89 AZL 90.55 HCA 168.04 SMA

21.210 GAp 1.99 AZP 89.46 TAL 4.90 TAp

74.56 ZAp 137.36 ETS 164.29 ZAE 165.91 ETE

ARRIVAL DATE JUL 25 1965

EARTH TO MARS

18g.31ECC .22085 ]NC .5509 Vl 30.186

172,93 RCA 147.50 APO 231.12 V2 23.847

97.67 ZAC 102.69 ETC 255.49 CLp 136.95

OLA g.37 RAL 13g.80 RAD 6567.3 VEL 11.436 PTH 1.98 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2344.23 -22.49 49.87 352.18 107.67 15 42 54

4398.70 6.41 183.11 349.66 62.36 6 41 20

2067.08 -23.37 29.16 351.86 109.19 17 4 12

4151.09 7.22 164.46 34g.22 60.91 7 53 57

1820.82 -25.70 9.47 350.86 113.36 18 18 48

3970.12 g.37 149.42 347.91 56.97 8 48 44

MID-COURSE EXECUTION ACCURACY

SOT 2734.5 SGR 1584.9 SG3 1533.9

RRT .9164 RRF -.9935 RTF -.9189

SGB 3178.0 R23 -.2916 R13 -.9520

SG1 3128.8 $G2 558.5 THA 28.81

DIFFERENTIAL CORRECTIONS

TOE .3088 TRA -.4841 TC3 4.1332 BAU .6117

ROE .0061RRA .0107 RC3 2.5867 FAU .31230

FOE -.911T FRA -.4280 FC-28.8138 BSP 10473

BOE .3089 BRA .4843 BC3 4.8759 FSP 5068

4.005 DpA 7.96 RAp 196.56 ECC 1.1544

PO CST TiM INJ Z LAT INJ 2 LONG

1744.2 -19.86 42.18

3798.7 2.66 176.44

1467.1 -20.54 21.51

3551.1 3.29 157.88

1220.8 -22.31 1.95

3370.1 4.95 143.12

ORBIT DETERMINATION ACCURACY

ST 644.4 SR 4g.3 SS 623.6

CRT .2703 CRS .5208 CST .8252

LSA 856.g HSA 263.8 SSA 39.6

ELI 644.6 EL2 47.4 ALF 1.19

LAUNCH DATE NOV 27 1964 FLIGHT TIME 242.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC C(_IIC DISTANCE 349.097 EARTH TO MARS

RL 147.G0 LAL -.00 LC)L 64.79 VL 3"3.110 GAL .92 AZI. 90.78 HCA 169.06 SMA 18g.04 :C .21976 INC .7741 Vl 30.186

RP 250.24 LAP -.15 LOP 233.85 VP 21.231 GAP 1.64 AZP 89.24 TAL 5.10 TAp 174.16 RCA 147.49 Apo 230.58 V2 23.887

RC 228.159 GL -8.$9 GP 14.15 ZAL 74.22 ZAp 135.68 ETS t63.53 ZAE 164.22 ETE 102.44 ZAC 103.98 ETC 255.41 CLp 137.55

PLAN(TOCENTRIC CONIC

C3 9.414 VML $.068 OLA 7.19 RAL 138.64 RAO 6567.3 VEL 11.437 PTH 1.98 VHp 3.947 OpA 9.40 RAp 196.82 ECC 1.1549

LNCN AZMTH LNCH TIME L-I TIME ZNJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

gO.DO 13 16 17 2274.85 -20.98 43.34 350.48 109.46 15 54 12 1674.8 -18.14 37.82

90.00 3 6 17 4469.34 8.62 187.1Z 348.32 62.92 6 20 47 3869.3 4.92 180.40

100.00 16 41 4 2001.39 -21.83 24.89 350.14 110.94 17 14 26 1401.4 -18.79 17.41

100.00 6 24 11 4218.04 9.42 168.22 348.09 61.50 7 34 29 3618.0 5.54 161.58

110.00 17 57 11 1763.19 -24.09 5.76 349.10 115.02 18 26 34 1163.2 -20.52 358.44

110.00 7 24 34 40L_il. O0 11.53 152.61 346.83 37.60 8 31 43 3429.0 7.18 146.22

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TOE .3428 TRA -.4679 TC3 3.9364 BAU .6192 _k;T 2660.7 9GR 1798.1 903 1579.2 ST 696.3 9R 119.8 S5 841.0

ROE .0564 RRA .0337 RC3 2.9230 FAU .32046 RRT .9127 RRF -.9970 RTF -.9132 CRT .7950 CRS .9698 CST .8568

FOE-1.2747 FRA -.61§9 FC-29.4721B$AP 10684 _ 3211.9 R23 -.2806 R13 -.9567 LSA 1059.5 MSA 288.5 $$A 27.7

BDE .3474 BRA .4691BC3 4.9202 FSP 3245 SGI 3151.3 $GZ 620.8 THA 33.13 EL1 702.9 EL2 72.0 ALF 7.87

LAUNCH DATE NOV 27 1g64 FLIGHT TIME 244.00 ARRIVAL DATE JUL 2g 1965

HELIOCENTRIC CONIC DISTANCE 552.913 EARTH TO MARS

RL 147.60 LAL -.00 LOt. 64.79 VL 33.095 GAL .9§ AZL 91.05 HCA 170.08 SMA 188.78 ECC .21873 INC 1.0454 vl 30.186

RP 229.86 LAP -.16 LOP 234.87 VF 21.254 GAp 1.29 AZP 88.97 TAL 5.30 TAp 175.38 RCA 147.49 APO 230.07 V2 23.927

RC 230.076 GL -11.29 GP 15.84 ZAL 73.95 ZAp 133.88 ETS 162.65 ZAE 162.17 ETE 106.22 ZAC 105.54 ETC 255.31 CLP 136.10

PLANETOCENTRIC CONIC

CS 9.507 VHL 3.083 DLA 4.55 RAL 137.37 RAD 6567.3 VEL 11.441PTH 1.98 VHp 3.900 OpA 11.11 RAp 197.16 ECC 1.1565

]NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TiM ]NJ 2 LAT INJ 2 LONG

40.14 348.73 111.36 16 7 56 1595.4 -15.98 32.81

192.04 347.47 63.83 5 57 0 3954.7 7.62 185.21

19.99 348.38 112.80 17 26 56 1324.1 -16.61 12.71

172.84 347.06 62.42 7 11 57 3699.2 8.23 166.10

1.52 347.2g 116,79 18 36 16 1095.2 -18.29 354.42

136.56 345.84 58.54 8 11 59 3500.8 9.85 150.06

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATioN ACCURACY

SGT 2559.6 SGR 2053.4 SG3 1615.6 ST 760.6 $R 244.8 SS 1104.8

RRT .9081RRF -.9980 RTF -.9070 CRT .8731CR$ .9965 CST .8850

SG8 3281.4 R23 -.2605 R13 -.9634 LSA 1329.5 NSk 301.9 SSA 19.5

SGI 3208.9 SG2 686.0 THA 38.13 ELI 790.7 EL2 114.8 ALF 16.04

LNCN AZMTH LNCN TIME L-] TIME INJ LAT

90.00 15 31 23 21g3.38 -19.05

90.00 4 41 5 4554.66 11.22

100.00 18 54 52 Ig24.12 -19.87

100.00 6 0 18 4299.15 12.02

110.00 18 8 0 1695.20 -22.07

110.00 7 3 38 4100.84 14.12

DIFFERENTIAL CORRECTIONS

TOE .3846 TRA -.4487 TC3 3.7477 BAU .6348

ROE .1261 RRA .0648 RC3 3.3024 FAU .32690

FOE-1.7211 FRA -.8333 FC-29.7703 BSP 10965

9DE .4047 BRA .4534 8C3 4.9951 FSP 3402

LAUNCH DATE NOV 27 1964 FLIGHT TIME 246.00 ARRIVAL DATE JUL 31 1965

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 229.47 LAp -.21

RC 231.973 GL -14.80

PLANETOCENTRIC CON|C

C3 9.699 VHL 3.114

LNCH AZMTH LNCH TIME

gO.D0 15 49 53

gO.DO 4 11 17

100.00 17 11 52

100.00 5 32 1

110.00 18 21 31

110.00 6 38 52

DISTANCE 556.741 EARTH TO HARS

LOL 64.79 VL 33.081 GAL .98 AZL g1.$8 I'_A 171.11 SMA 188.33 ECC .21775 INC 1.3790 vl 30.186

LOP 235.90 VP 21.278 GAp .g5 AZP 88.64 TAL 5.48 TAp 176.59 RCA 147.48 APO 229.59 V2 23.968

GP 17.88 ZAL 73.80 ZAp 131.92 ETS t61.64 ZAE 159.73 ETE 109.08 ZAC 107.42 ETC 255.17 CLP 134.59

OLA 1.31RAL 135.96 RAD 6567.4 VEL 11.449 PTH 1.99 VHP 3.868 DpA 13.16 RAp 197.62 ECC 1.1596

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT iNJ 2 LONG

2096.52 -16.34 34.14 346.97 113.32 16 24 51 1496.5 -13.24 27.02

4659.39 14.29 198.20 346.60 65.29 5 28 37 4059.4 10.84 191.22

1832.18 -17.35 14.33 346.60 114.73 17 42 24 1232.2 -13.87 7.26

4396.96 15.09 178.66 346.21 63.89 6 45 20 3799.0 11.46 171.75

1614.20 -19.50 356.64 345.46 118.65 18 48 25 1014.2 -15.52 349.77

4189.71 17.21 161.59 345.03 60.00 7 48 42 3589.7 13.10 154.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2449.| SGR 2339.4 SG3 1639.3 ST 836.4 $R 425.2 SS 1423.3

RRT .900g RRF -.9987 RTF -.8987 CRT .9061CR$ .9994 CST .9079

9GB 3400.7 R23 -.2334 R13 -.9711 LSA 1676.1MSA 310.8 $SA 13.8

SG1 3315.5 SG2 756.5 THA 43.81 ELI 924.0 EL2 162.8 ALF 25.59

DIFFERENTIAL COIRRECTION9

TDE .4342 TRA -.4334 TC3 3.4897 BAU .6609

RDE .2258 RRA .1064 RC3 3.7156 FAU .33097

FOE-2.2725 FRA-1.0729 FC-29.5439 BSP 11442

BDE .4893 8RA .4462 0C3 5.0974 FSP 3526
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUMCH DATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.80 LAL -.00

RP 229.09 LAP -.25

RC 233.848 GL -19.11

PLANETOCENTRiC CONIC

CS 10.055 VHL 3.171

LNCH AZMTM LNCH TIME

90.00 16 13 10

go.o0 3 35 7

100.00 17 33 15

100.00 4 57 43

110.00 16 38 37

110.00 G 8 51

FLIGHT TIHE 248.00 ARRIVAL DATE AUG 2 1965

DISTANCE 560.581 EARTH TO MARS

LOt. 64.79 VL 33,088 GAL 1.00 AZL 91.80 HCA 172.14 SNA 188.30 [CC .21684 INC 1.7990 Vl 30.186

LOP 238.93 VP 21.304 GAP .61 AZP 88.22 TAL 5.84 TAp 177.78 RCA 147.41 APO 229.13 V2 24.009

GP 20.38 ZAL 73.82 ZAP 1L_1.73 ETS 180.48 ZAE 156.80 ETE 111.13 ZAC 109.74 ETC 254.98 CLP 133.01

DLA -2.70 RAL 134,34 RAO 6587.4 VEL 11.465 PTH 1.99 VHp 3.857 DpA 15.64 RAP 198.25 ECC 1.1655

L-I TIME |NJ LAT INJ LONG INJ RT AsC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1979.47 -13.26 27.12 343.29 115.25 18 48 9 1379.5 -9.75 20.20

4790.74 17.87 206.18 345.07 67.66 4 54 38 4190.7 14.68 198.95

1721.13 -14.07 7.71 344.88 116.65 18 I 56 1121.1 -10.38 .87

4524.32 18.69 188.22 345.70 66.24 6 13 7 3g24.3 15.32 179.05

1516.52 -18.21 350.97 343.67 120.51 19 3 53 916.5 o12.04 344.35

4301.69 20.90 188.19 344.57 62.31 7 20 32 3701.7 17.03 161.20

HID-COURSE EXECUTION ACCURACYbIFFERENTIAL CORRECTIONS

TOE .5007 TRA -.4153 TC3 3.1949 BAU .7055 SGT 2342.7 SGR 2744.9 SG3 1651.7 ST 934.4 SR 893.5 SS

ROE .3779 RRA .1693 RC3 4.1842 FAU .$3277 RRT .8924 RRF -.9992 RTF -.8893 CRT .9288 CRS .9999 CST

FOE-2.9848 FRA-1.3742 FC-28.6523 BSP 12051 SGAB 3608.7 R23 -.1982 RI3 -.9794 LSA 2139.8 MSA 317.2 SSA

BOE .6273 8RA .4485 BC3 3.2486 FSP 5536 SG1 3512,9 SG2 826.0 THA 50.05 EL1 1144.6 EL_ 209.8 ALF

LAUNCM DATE NOV 27 1984 FLIGHT TIME 250.00 ARRIVAL DATE AUG

HELIOCENTRIC C_IC DISTANCE 564.431 EARTH TO MARS

RL 147.60 LAL -.00 LOL 84.79 VL 33,036 GAL 1.03 AZL 92.35 HCA 173.17 S_4A 188.09 ECC .21597 INC 2.3478

RP 228.70 LAp -.28 LOP 237.96 VP 21.351 GAP .28 AZP 87.67 TAL 5.80 TAp 178.97 RCA 147.47 APO 228.71

RC 233.703 GL -24.46 GP 25.31 ZAL 74.08 ZAP 127.29 ETS 159.09 ZAE 153.26 ETE 112.43 ZAC 112.64 ETC 254.68

PLAN_XOCENTRIC CONIC

C3 10.698 VHL 3.271 OLA -7.70 RAL 132.42 RAO 6587.4 VEL 11.493 PTH 2.00 VHp 3.879 OpA 18.71 RAp 199.12

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

90.00 18 43 28 1834.57 -8.91 18.70 343.86 116.99 17 14 3 1234.6 -5.21

90.00 2 49 29 4960.85 21.91 217.00 346.16 71.80 4 12 10 4380.7 19.19

100.00 18 1 6 1584.11 -9.75 339.83 343.41 118.40 18 27 31 984.1 -5.88

100.00 4 14 32 4683.34 22.81 199.49 345.82 70.13 5 32 38 4086.3 19.89

110.00 19 0 54 1396.92 -11,97 344.31 342.09 122.26 19 24 10 796.9 -7.62

110.00 3 31 14 4448.30 25.19 177.22 344.77 66.09 6 45 20 3846.3 21.75

OIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .3783 TRA -,4001 TC3 2.8089 BAU .7683 SET 2212.8 $GR 3211.5 $G3 1629.1

ROE .6052 RRA .2596 RC3 4.5808 FAU .32818 RRT .8798 RRF -.9993 RTF -.8739

F08-3.8140 FRA-l.7013 FC-28.5584 BSP 13067 SG_ 3900.0 RZ3 -.1592 R13 -.9868

8DE .8338 8RA .4789 BC3 5.3734 FSP 5476 SG1 3797.2 SG2 889.6 THA 56.71

ORBIT DETERMINATION ACCURACY

1823.6

.9280

9.7

35.98

4 1965

vl 30.186

V2 24.049

CLP 131.55

ECC 1.1761

INJ 2 LONG

11.96

209.38

353.18

189.91

337.91

169.76

OROIT DETERMINATION ACCURACY

ST 1033.4 SR 1072.8 81 2266.2

CRT .9438 CRS 1.0000 CST .9423

LSA 2692.8 MSA 321.4 SSA 6.8

ELI 1468.5 EL2 249.5 ALF 46.14

LAUNCH DATE NOV 27 1964 FLIGHT TIME 252.00 ARRIVAL DATE AUG 6 1965

HELIOCENTRIC CONIC DISTANCE 588.291 EARTH TO MARS

RL 147.60 LAL -.00 LOL 64.79 VL 33.043 GAL 1.05 AZL 93.09 HCA 174.20 SMA 187.89 ECC .21516 INC 3.0946 vl 30.186

RP 228.31 LAP -.31 LOP 239.00 VP 21.359 GAP -.04 AZP 86.92 TAL 5.94 TAp 180.14 RCA 147.46 Apo 228.31 VZ 24.090

RC 237.337 GL -31.15 GP 27.49 ZAL 74.71 ZAp 124.41ETS 157.53 ZAE 148.g2 ETE 113.18 ZAC 116.34 ETC 254.23 CLP 129.57

PLANETOCENTRIC CONIC

C3 11.885 VHL 3.447 OLA -13.98 RAL 130.04 RAD 8587.5 VEL 11.544 pTH 2.01VHp 3.954 OpA 22.57 RAP 200.37 ECC 1.1956

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT |NJ 2 LONG

90.00 17 25 50 1647.47 -2.99

go.o0 1 48 10 5191.27 26.00

100.00 18 39 46 1408.91 -3.94

100.00 3 16 55 4905.07 27.07

110.00 19 31 23 1247.15 -G.4I

110.00 4 41 43 4639.39 29.87

DIFFERENTIAL CORRECTIONS

TOE .6786 TRA -.3849 TC3 2.$372 BAU .8587

RD[ .9640 RRA .3985 RC3 4.8733 FAU .31434

FDE-4.7692 FRA-2.0507 FC-22.8g81 BSP 14366

8OE 1.1778 BRA .5526 BC3 5.4048 FSP 5280

LAUNCH OATE NOV 27 1964

HELIOCENTRIC C(_IC

RL 147.60 LAL -.00 LOt. 64.79 VL 33.034 GAL

RP 227.92 LAP -.33

RC 239.530 GL -39.55

PLANETO¢ENTRIC CONIC

C3 14,206 VHL 3.769

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 18 35 38 1376.00 3.74

90.00 O 13 38 5539.61 28.31

100.00 19 41 34 1163.22 4.37

100.00 I 30 21 5227.64 29.87

110.00 20 17 41 1050.00 1.10

110.00 3 SO 44 4913.62 33.71

OIFFERENTIAL CORRECTIONS

TOE .8182 TRA -.3848 TC3 1,7945 BAU .9953

ROE 1.5727 RRA .6332 RC3 4.9238 FAU .28956

FOE-3.8211 FRA-2.4539 FC-17.8482 BSP 16367

BOE 1.7728 BRA .7308 8C3 5.2406 FSP 4745

8.13 343.13 118.17 17 53 17 1047.5 .80 1.50

232.64 347.39 78.38 3 14 41 4591.3 2A.14 224.47

350.07 342.60 119.66 19 3 15 808.9 .03 343.54

211.33 347.12 76.81 4 38 40 4305.1 24.99 203.15

336.27 341.08 123.85 19 52 12 647.1 -1.94 330.03

190.30 346.23 72.54 5 59 5 4039.6 27.19 182.13

MID-COURSE ExECuTIGN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2072.7 SGR $783.9 SG3 1556.1 ST 1142.8 SR 1618.2 S$ 2736.0

RRT .8630 RRF -.9997 RTF -.8382 CRT .9511CRS 1.0000 CST .9534

9GB 4314.4 R23 -.1208 R13 -.9924 LSA 3362.3 MSk 324.4 SSA 4.8

SG1 4210.5 SG2 940.9 THA 63.26 ELI 1961.3 EL2 279.4 ALF 55.19

FLIGHT TIME 254.00 ARRIVAL DATE AUG

DISTANCE 572.162 EARTH TO MARS

1.07 AZL 94.17 HCA 175.24 SMA 187.70 ECC .21440 INC 4.1673 VI

8 1965

30.186

LOP 240.04 VP 21.389 GAP -.36 AZP 85.85 TAL 6.06 TAp 181.30 RCA 147.45 APO 227.94 vZ 24.132

GP 32.63 ZAL 75.$7 ZAP 120.92 ETS 155.79 ZAE 143.49 ETE 113.46 ZAC 121.11ETC 253.50 CLP 127.60

DLA -21.86 RAL 126.94 RAD 6367.6 VEL 11.644 pTH 2.04 VHp 4.126 DpA 27.50 RAp 202.18 ECC 1.2558

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

352.96 344.32 _17.78 18 58 34 776.0 9.41 346.20

257.77 350.26 90.69 1 45 56 4939.6 28.11 249.11

336.57 343.57 119.60 20 0 37 563.2 8.28 329.96

234.81 350.25 88.80 3 17 29 4627.6 29.38 226.04

325.95 341.53 124.17 20 35 11 450.0 5.58 319.72

210.67 349,97 93.98 4 52 37 4313.8 32.51 201.64

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1932.3 SGR 4535.2 SG3 1423.4 ST 1257.3 SR 2413.4 SS 3187.1

RRT ,8415 RRF -.9998 RTF -.8355 CRT .9630 CRS 1.0000 CST .9614

SGB 4929.6 R23 -.0867 RI3 -.9961 LSA 4177.9 MSA 328.6 SSA 3.4

SG1 4831.3 SG2 979.9 THA 69.39 ELI 2704.5 EL2 302.2 ALF 62.99

1,400



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 27 1964 FLIGHT TIME 256.00 ARRIVAL DATE AUG 10 1965

HELIOCENTRIC CONIC

RL 147.60 LAL -.O0 LOt. 64.79 VL

RP 227.55 LAP -.36 LOP 241.09 VP

RC 241.142 GL -50.01GP 39.53 ZAL

PLANETOCENTRIC CONIC

CS 19.251 VHL 4.368

LNCH AZMTH LNCH TIME

75.39 19 10 19

104.61 23 0 11

75.39 19 10 19

104.61 23 O 11

110.00 21 54 33

110.00 1 19 5

OIFFERENTIAL CORRECTIONS

TOE 1.0158 TRA -.3461 TC3 1.1776 8AU 1.1957

ROE 2.6455 RRA 1.0606 RC3 4.4940 FAU .24634

F08-6.6660 FRA-2.8013 FC-11.0780 BSP 18516

DOE 2.8338 BRA 1.1157 0C3 4.6458 FSP 3806

D]6TANCE 576.039 EARTH TO MARS

33.024 GAL 1.09 AZL 95.84 HCA 176.28 SMA 187.52 ECC .21369 INC 5.6424 vl 50.186

21.420 GAP -.67 AZP 84.17 TAL 6.18 TAp 18Z46 RC,_ 147.45 Apo 227.59 v2 24.173

77.76 ZAP 116.52 (TS 154.08 ZAE 136.57 ETE 113.60 ZAC 127.29 ETC 252.24 CLP 125,26

DLA -31.58 RAL 122.$8 RAD 6567.8 VEL 11.859 PTH

L-I TIME ]NJ LAT

1252.07 22.01

5802.63 22.03

1252.07 22.01

5802.63 22.03

718.98 13.47

5383.72 31.12

2.10 VHp 4.494 DpA 33.87 RAp 204.91ECC 1.5168

INJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

351.90 351.44 113.24 19 51 11 652.1 24.97 344.21

275.28 551.45 1t5.25 24 36 55 5202.6 24.98 267.58

351.90 351.44 113.24 19 31 11 652.1 24.97 344.21

275.28 351.45 115.23 24 36 53 5202.6 24.98 267.58

508.30 346.79 121.72 22 6 32 119.0 17.57 301.59

246.71 354.96 104.90 2 48 47 4783.7 32.85 237.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1765.2 3G4R 5469.1SG3 1186.9 ST 1356.3 SR 3490.9 SS 3418.8

RRT .8054 RRF -.9998 RTF -.7974 CRT .9664 CRS 1.0000 C$T .9647

SG8 5765.3 R23 -.0609 R13 -.9980 LSA 5054.5 MSA 336.3 SSA 2.5

SGI 5678.1 6G2 1010.6 THA 75.01 ELI 3724.1 EL2 321.8 ALF 69.54

LAUMCH DATE NOV 27 1964 FLIGHT TIME 258.00 ARRIVAL DATE AUG 12 1965

HELIOCENTRIC CCIqIC

RL 147.60 LAL -.00 LOL 64.79 VL

RP 227.14 LAP -.41 LOP 242.13 VP

RE 242,914 GL -62.74 GP 47.$0 ZAL

PLAN(TOCENTRIC CONIC

C3 32.440 VHL 5.696

LNCH AZ14TH LNCH TIM(

55.98 16 58 42

124.02 0 ZO 48

55.96 16 58 42

124.02 0 20 48

55.98 16 58 42

124.02 0 20 48

DIFFERENTIAL CORRECTIONS

TOE 1.2770 TRA -.3894 TC3 .5419 BAU t.5007

ROE 4.6408 RRA 1.8R45 RC3 S.4177 FAU .17770

FOE-6.5451FRA-2.8245 FC3-4.7423 B_P 20916

BO( 4.8120 8RA 1.9296 BC3 3.4604 FSP 2446

DISTANCE 579,914 EARTH TO MARS

35.014 GAL 1.10 AZL 98.82 HCA 177.52 SMA 187.35 ECC .21502 INC 8.8212 Vt 30.186

21.452 GAP -.97 AZP 91.19 TAL 6.29 TAp 183.60 RCA 147.44 APO 227.26 V2 24.214

80.51 ZAP 110,84 ETS 153.09 ZN[ 127.79 ETE 114.55 ZAC 135.04 ETC 250.02 CLP 122.05

OLA -45.14 RAt. 115.69 RAD 6588.3 VEL 12.402 PTH

L_I TIME INJ LAT

1688.49 24.29

5622.49 24.30

1888.49 24.29

5622.49 24.30

1688.49 24.29

5S22.49 24.30

2.24 VHP 5,526 DPA 41.97 RAP 209.01ECC 1.5339

INJ LONG INJ RT ASC INJ AZMTH INJ TIME 1=9 CST TIM INJ 2 LAT INJ 2 LONG

28.52 556.89 126.82 17 26 51 1088.5 28.90 21.63

262.26 356.91 126.81 1 54 51 5022.5 28.92 255.36

28.52 556.89 126.82 17 26 51 1088.5 28.90 21.63

262.26 356.91 126.81 1 54 51 5022.5 28.92 255.36

28.52 556.89 126.62 17 26 51 1088.5 28.90 21.63

262.28 356.91 126.81 I 54 31 5022.5 28.92 255.36

MID-COURAE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1512.1SGR 6815.8 SG3 809.1 ST 1293.6 SR 4734.7 SS 3078.1

RRT .7076RRF 0._H)97 RTF -.6959 CRT .9600 CRS 1.0000 CST .9573

SC_ 6786.4 R2S -.0454 R13 -.9989 LSA 5782.5 NSA 558.0 SSA 2.0

SGt 6704.0 SG2 1054.2 THA 80.58 ELI 4895.7 ELI 350.4 ALF 75.23

LAUNCH DATE NOV 27 1964 FLIGHT TIN( 270.00 ARRIVAL DATE AUG 24 1965

HELIOCENTRIC CONIC

RL 147.60 LAL -.00 LOt. 64.79 VL

RP 224.60 LAP -.61 LOP 248.50 VP

RC 253.132 GL 64.68 GP -41.96 ZAL

PLANETOCENTRIC CONIC

C3 34.855 VHL 5,904

LNCN AZMTH LNCH TIME

16.91 10 36 37

16.91 6 14 53

19.97 8 32 4

160.03 19 11 59

19.97 8 32 4

160.03 19 11 59

DIFFERENTIAL CORRECTIONS

TOE 1.2338 TRA -.0347 TC3 -.1593 BAU 1.5706

ROE 2.9886 RRA 1.4351RC3-2.9571FAU .28775

FOE 7.2079 FRA 3.3450 FC3-7.1472 ESP 22952

DOE 3.2332 BRA 1.4355 BC3 2.9414 FSP 4891

DISTANCE 605.653 EARTH TO MARS

32.970 GAL 1.10 AZL 80.68 HCA 183.77 SMA 186.58 ECC .20979 INC 9.3180 vt 30.186

21.887 GAP -2.68 AZP 99.50 TAL 6.56 TAp 190.12 RCA 147.44 APO 225.73 v2 24.465

80.88 ZAP 107.14 ETS 194.45 ZAE 130.85 ETE 226.41ZAC 47.40 ETC 251.21CLp 113.35

OLA 72.51RAL 193.98 RAD 6568.4 VEL 12.499 PTH 2.26 VHP 4.255 OpA -36.94 RAp 161.82 ECC 1.5756

L-I TIM( |NJ LAT |NJ LONG INJ RT A$C INJ AZl4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4426.24 -45.24 238.35 122.56 20.58 11 50 23 3826.2 -50.65 234.32

4701.62 -25.44 244.37 63.93 16.47 7 35 14 4101.6 -33.08 242.09

4557.44 -53.87 238.42 91.77 21.25 9 48 2 5957.4 -41.27 235.00

2789.75 -35.87 85.37 91.75 21.22 19 58 29 2199.7 -41.27 81.94

4557.44 -35,87 238.42 91.77 21.23 9 46 2 3957.4 -41.27 235.00

2789.75 -53.87 85.57 91.75 21.22 19 58 29 2189.7 -41.27 81.94

ORBIT DETERMINATION ACCURACY

ST 1197.9 SR 3217.9 SS 2834.5

CRT .8890 CRS -.9996 CST -.8949

LSA 4421.2 NSA 526.8 SSA 2.6

EL1 5394.0 EL2 520.0 ALF 71.23

MID-COURSE EXECUTION ACCURACY

SGT 1217.Z SGR 6475.3 SG3 1329.5

RRT .4577 RRF .9998 RTF ,4674

3¢,8 6586.7 R23 .0037 R13 .9999

SG1 6497.9 SG2 1078.1 THA 84.94

LAUNCH DATE NOV 27 1964 FLIGHT TIME 272.00 ARRIVAL DATE AUG 26 1965

HELIOCENTRIC C_NIC

RL 147.60 LAL -.00 LOt. 64.79 VL

RP 224.41 LAp -.64 LOP 249.58 VP

RE 254.766 GL 58.81GP -55.94 zAL

PLANETOCENTR1C CONIC

C3 26,236 VHL 5.122

LNCH AZMTH LNCH TIME

24.18 7 44 52

155.82 18 6 54

24.18 7 44 52

155.82 18 6 54

24.18 7 44 52

155.82 18 6 64

DIFFERENTIAL CORRECTIONS

TOE 1.0902 TRA -.1150 TC3 -.2807 BAU 1.1RL_

RDE 2.8737 RRA .9897 RC3-3.3893 FAU .36550

FOE 9.9939 FRA 3.3488 FC-12.0606 BSP 19076

80( 3.0736 8RA .9963 8C3 3.4009 FSP 5713

DISTANCE 607.611 EARTH TO MARS

52.965 GAL 1.10 AZL 82.36 HCA 184.85 Sl4A 186.49 ECC .20938 INC 7.6394 Vl 30.186

21.706 GAP -2.93 AZP 97.61 TAL 6.35 TAP 191.19 RCA 147.44 APO 225.54 v2 24.506

79.48 ZAP 107.68 ETS 191.85 ZAE 134.28 ETE 220.95 ZAC 53.12 ETC 252.76 CLP 112.04

DLA 68.88 RAL 179.90 RAO 6568.1VI[L 12.15_ PTH 2.18 VHP 3.782 DpA -51.65 RAp 165.31ECC 1.4318

L-I TIME INJ LAT INJ LONG INJ RT AS(: |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4475.36 -37.58 231.56 72.76 26.98 8 59 27 3875.4 -44.40 226.91

2729.47 -37.37 82.90 72.72 26.98 18 52 23 2129.5 -44.40 78.25

4475.56 -37.38 231.56 72.73 26.98 8 59 27 3875.4 -44.40 226.91

2729.47 -37.37 82.90 72.72 26.98 18 52 25 2129.5 -44.40 78.25

4475.36 -37.38 231.56 72.73 26.98 8 59 27 5875.4 -44.40 226.91

2729.47 -57.57 82.90 72.TZ 26.98 18 52 23 2129.5 -44.40 78.25

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1302.7 Sr_ 5040.5 SG3 1696.5 ST 1224.2 SR 3345.5 6S 3794.5

RRT _5205 flRF .9998 RTF .5270 CRT .g333 CRS-t.OOOO CST -.9358

SC_ 5789.0 R_3 .0164 R13 .9997 LSA 5187.4 MSA 424.6 SSA 3.2

SGI 5682.7 SG2 1104.2 THA 82.88 EL1 3538.1EL2 415.7 ALF 70.67
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 27 |964

HELIOCENTRIC CONIC

RL 147.80 LAL -.DO

RF 224.02 LAP -.67

RC 256.380 GL 54.20

PLANETOCENTRIC CON|C

C3 21.591VHL 4.647

LNCH AZMTH LNCH TIME

28.19 7r21 54

151.81 17 26 $

28.19 7 21 54

151.81 17 26 3

26.19 7 21 54

151.81 17 26 3

FLIGHT TIME 274.00 ARRIVAL DATE AUG 28 1965

DISTANCE 611.585 EARTH TO MARS

LOL 64.7g VL 32.960 GAL 1.09 AZL 83.43 HCA 185.91 SMA 186.40 ECC .20901 INC 6.5671 vl 30.186

LOP 250.66 Vp 21.746 GAP -3.19 AZP 96.53 TAL 6.33 TAp 192.23 RCA 147.44 Apo 225.36 V2 24.548

GP -31.27 ZAL 78.43 ZAp 107.34 ETS 18g.51 ZAE 136.07 ETE 215.42 ZAC 57.50 ETC 253.70 CLP 110.41

OLA 65.43 RAL 171.90 RAD 6567.9 VEL 11.957 pTH 2.13 VHP 3.507 DpA -27.34 RAp 167.42 ECC 1.3553

L-I TIME 1MJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4414.88 -39.05 224.97 60.14 32.38 8 35 29 3814.9 -45.66 219.27

2694.60 -39.05 80.69 60.12 32.37 18 10 58 2094.6 -45.65 74.99

4414.88 -39.03 224.97 60.14 32.38 8 35 29 3814.9 -45.66 219.27

2694.60 -39.05 80.69 60.12 32.37 18 10 58 2094.6 -45.65 74.99

4414.88 -39.03 224.97 60.14 32.38 8 35 29 3814.9 -45.66 219.27

2694.69 -39.05 80.69 60.12 32.37 18 10 58 2094.6 -45.65 74.99

DIFFERENTIAL CORRECTIONS

TOE 1.0425 TRA -.1411 TC3 -.4388 8AU 1.0323

ROE 2.4973 RRA .7698 RC3-3.5469 FAU .41613

FOE11.3964 FRA 3.4163 FC-18.6860 8SP 17369

BD( 2.7063 BRA .7826 BC3 3.5765 FSP 6927

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1417.5 SGR 5055.6 SG3 2008.8 ST 1291.7 SR 3156.4 Ss 4358.2

RRT .6153 RRF .9998 RTF .6202 CRT .9502 CRS-I.0OOO CST -.9520

St, AS 5230.6 R23 .0324 R13 .g992 LSA 5520.4 MSA 388.0 SSA 3.6

SGI 3134.0 SG2 1100.3 THA 79.74 EL1 3389.8 EL2 374.6 ALF 68.47

LAUNCH DATE NOV 27 1964 FLIGHT Tilt1[ 276.00 ARRIVAL DATE AUG 30 1965

HELIOCENTRIC CONIC

RL 147.60 LAL -.DO

RP 223.63 LAP -.71

RC 257.974 GL 30.49

PLANETOCENTRIC CONIC

CS 18.760 VHL 4.331

LNCH AZNTH LNCH TIME

51.73 7 10 17

148.27 16 37 50

31.73 7 10 17

148.27 16 57 50

31.73 7 10 17

148.27 16 57 50

DIFFERENTIAL CCRRECTIONS

TOE 1.0332 TRA -.1568

ROE 2.1107 RflA .6042

F0(11.8958 FRA 3.3002

BO( 2.3500 BRA .6243

LOL 64.79 VL

LOP 251.74 VP

GP -27.61 2AL

TC3 -.7033 BAU .9254

RC3-3.6221 FAU .45964

FC-21.2110 8SP 15824

BC3 S.6898 FSP 7683

DISTANCE 615.570 EARTH TO MARS

32.933 GAL 1.08 AZL 84.16 HCA 186.99 SMA 186.33 ECC .20866 INC 5.8206 vl 30.186

21.786 GAP -3.44 AZF 95,78 TAL 6.28 TAp 193.27 RCA 147.43 APO 225.20 VZ 24.590

77.64 ZAp 106.44 £TS 187.52 zAE 136.69 ETE 210.32 ZAC 60.89 ETC 254.33 CLP 108.63

DLA 62.42 RAL 166.91RAD 6367.8 VEL I1.838 PTH 2.10 VHp 3.329 DpA -23.81 RAp 168.71ECC 1.3087

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

4367.95 -39.72 219.13 51.20 37.00 8 23 5 3767.9 -45.91 212.65

2674.57 -39.71 78.92 51.19 37.00 17 42 25 2074.6 -45.91 72.42

4367.93 -39.72 219.I5 31.20 37.00 8 23 5 3787.9 -45.91 212.65

2674.37 -39.71 78.92 31.19 37.00 17 42 25 2074.6 -45.91 72.42

4367.93 -39.72 219.15 51.20 37.00 8 23 5 3767.9 -45.91 212.65

2674.57 -39.71 78.92 51.19 37.00 17 42 25 2074.6 -45.91 72.42

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1582.0 SGR 4541.1 $63 2243.3 ST 1373.4 SR 2841.2 S$ 4600.8

RRT .6984 RRF .9997 RTF .7022 CRT .9605 CRS-I.0000 CST -.9620

SGB 4802.2 R23 .0535 RI3 .9983 LSA 5567.1NSA 366.5 SSA 4.2

SG1 4678.0 SG2 1085.2 THA 75.71 EL1 3136.7 EL2 546.3 ALF 64.77

LAUNCH DATE NOV 27 1964 FLIGHT TIME 278.00 ARRIVAL DATE SEP 1 1965

HELIOCENTRIC CONIC DISTANCE 619.566 EARTH TO MARS

RL 147.G0 LAL -.OO LOL 64.79 VL 32.951 GAL 1.07 AZL 84.73 HCA 188.07 SMA 186.26 ECC .20835 INC 5.2714 vl 30.186

RP 223.24 LAP -.74 LOP 252.82 VP 21.827 GAP -3.69 AZP 95.22 TAL 6.22 TAp 194.29 RCA 147.45 Apo 225.06 V2 24.632

RC 259.547 GL 47.45 GP -24.69 ZAL 77.06 ZAp 105.19 ETS 185.87 ZAE 136.48 ETE 205.81 ZAC 63.56 [TC 254.77 CLP 106.76

PLANETOCENTRIC CONIC

C3 16.864 VHL 4.109 DLA 59.84 RAL 163.56 RAD 6367.7 VEL 11.759 pTH 2.08 VHp 3.206 DpA -20.89 RAp 169.46 ECC 1.2779

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG XNJ RT ASC INJ AZMTH XNJ TIME PO CST TIM INJ 2 LAT XNJ 2 LONG

34.80 7 4 53 4329.90 -39.83 214.13 44.59 40.86 8 16 43 3729.9 -45.66 207.06

145.20 16 36 53 2663.38 -39.82 77.60 44.57 40.85 17 21 17 2063.6 -45.64 70.53

34.80 7 4 55 4329.90 -39.83 214.13 44.59 40.86 8 16 43 3729.9 -45.66 207.06

145.20 16 36 53 2663.38 -39.82 77.60 44.37 40.85 17 21 17 2063.6 -45.64 70.53

34.80 7 4 53 4329.90 -39.83 214.13 44.59 40.86 8 16 43 3729.9 -45.66 207.06

145.20 16 36 53 2663.38 -39.82 77.60 44.57 40.83 17 21 17 2063.6 -45.64 70.53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0501 TRA -.1648 TC3 -.9995 BAU .8453 SGT 1740.1 SGR 4118.1 SG3 2430.2 ST 1470.9 SR 2542.0 SS 4701.6

ROE 1.7979 RRA .4936 RC3-3.6091FAU .49341 RRT .7648 RRF .9996 RTF .7677 CRT .9673 CRS-I.00OO CST -.9687

FOE12.0187 FRA 3.1838 FC-25.SOO2 BSP 14560 SGB 4470.7 R23 .0793 R13 .9964 LSA 5532.2 MSA 354.9 SSA 4.8

BOE 2.0821BRA .5204 BC3 3.7430 FSP 8299 SGt 4342.4 SG2 1063.1 THA 70.90 EL1 2918.9 EL2 325.0 ALF 60.36

LAU_ICH OATE NOV 27 1964 FLIGHT TIHE 280.00 ARRIVAL DATE SEP 3 1965

HELIOCENTRIC CONIC

RL 147.60 LAL -.DO

RP 222.83 LAp -.77

RC 281.100 GL 44.93

PLAN[TOCENTRIC CONIC

CS 15.559 VHL S.943

LNCH AZMTH LNCH T|ME

37.46 7 2 4

142.34 16 20 56

37.46 7 2 4

142.54 18 20 58

37.46 7 Z 4

142.54 16 20 58

OIFFERENTIAL C_RRECTIONS

TOE 1.0878 TRA -.1628

ROE 1.5556 RRA .4212

FDEll.9800 FRA 3.1202

BDE 1.8982 BRA .4515

DISTANCE 623.572

LOt. 64.79 VL 32.947 GAL 1.06 AZL 85.13 HCA

LOP 253.91 VP 21.869 GAP -3.93 AZP 94.79 TAL

GP -22.31 ZAL 76.63 ZAP IDS.7Z ETS 184.49 ZAE

EARTH TO MARS

I89.I6 SMA 186.19 ECC .20806 INC 4.8510 Vl 30.186

6.15 TAp 195.31RCA 147.45 Apo 224.93 V2 24.674

135.71ETE 2D1.92 ZAC 65.69 ETC 255.10 CLP 104.85

DLA 57.62 RAL 161.21RAD 6567.6 VEL 11.702 PTH 2.06 VHp 3.116 DpA -18.42 RAP 169.86 ECC 1.2561

L-I TIME INJ LAT ZNJ I.C_IG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4298.08 -39.65 209.83 39.53 44.06 8 13 42 3698.1 -45.14 202.36

2638.17 -39.64 76.65 39.52 44.05 I7 4 54 2058.2 -45.13 69.18

4298.08 -39.65 209.83 39.53 44.06 8 13 42 5698.1 -45.14 202.36

2858.17 -39.64 76.65 39.32 44.05 17 4 54 2038.2 -45.13 69.18

4298.08 -39.65 209.83 39.53 44.06 8 13 42 3698.1 -45.14 202,36

2858.17 -39.64 76.65 39.52 44.05 17 4 54 2058.2 -45.13 69.18

DID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.3291BAU .7841 SGT 1947.1 $GR 3762.4 SG3 2579.0 ST 1585.9 SR 2287.0 SS 4738.4

RC3-3.5276 FAU .51779 RRT .8189 RRF .9994 RTF .8188 CRT .9726 CRS-1.00OD CST -.9738

FC-28.8101 8SP 13848 SG_ 4236.4 R23 .1092 R15 .9934 LSA 5484.2 NSA 547.4 SSA 5.5

BC3 3.7697 F_ 8904 881 4109.7 882 1028.2 THA 65.45 EL1 2766.5 EL2 304.8 ALF 55.52

I482



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV Z7 1964 FLIGHT TIME 282.00 ARRIVAL DATE SEP 5 1965

HELIOCENTRIC CQmAIC DISTANCE 627.588 EARTH TO MARS

RL 147.60 LAL -.DO LOt. 64.79 VL 32.944 GAL 1.04 AZL 85.48 HCA 190.25 SMA 185.14 ECC .20780 INC 4.5175 VI 30.186

RF 222.47 LAP -.80 LOP 255.01 VP 21.912 GAp -4.17 AZP 94.45 TAL 6.06 TAp 196.31 RCA 147.46 APO 224.82 V2 24.716

RC 262.633 GL 42.80 GP -20.33 ZAL 76.35 ZAP 102.09 ETS 183.33 ZAE 134.55 ETE 198.61 ZAC 67.42 ETC 255.36 CLP 102.90

PLANETOCENTRIC CONIC

C3 14.380 VHL 3.818 DLA 53.71RAL 159.51RAD 6567.6 VEL 11.660 pTH 2.05 VHp 3.049 DpA -16.30 RAp 170.01ECC 1.2400

LNCH AZNTH LNCH TIME L-I T]ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

39.79 7 1 35 4270.74 -39.31 206.12 35.58 46.73 8 12 45 3670.7 -44.52 198.36

140.21 16 7 29 2656.39 -39.29 76.00 35.57 46.72 16 51 46 2056.4 -44.51 68,25

39.79 7 1 33 4270.74 -39.31 206.12 55.58 46.73 8 12 45 3670.7 -44.52 198.36

140.21 16 7 29 2636.39 -39.29 76.00 35.57 46.72 16 51 46 2036.4 -44.51 68.25

39.79 7 I 33 4270.74 -39.31 206.12 35.58 46.73 8 12 45 3670.7 -44.52 198.36

140.21 16 7 29 2656.39 -39.29 76.00 35.57 46.72 16 51 46 2056.4 -44.51 68.25

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY C)RBIT DETERMINATION ACCURACY

TOE 1.1290 TRA -.1607 TC3-1.6990 BAU .7473 8GT 2176.4 SGR 3459.0 SG3 2699.3 ST 1599.5 SR 2059.3 SS 4707.2

ROE 1.3378 RRA .3613 RC3-3.4366 FAU .53980 RRT .8561RRF .9992 RTF .8575 CRT .9766 CRS-I.0000 CST -.9778

F0611.7887 FRA 3.0044 FC-32.0521 BSP 13231 8G8 4086.8 R23 .1393 R13 .9894 LSA 5401.0 MSA 340.5 SSA 6.3

BDE 1.7639 BRA .3934 BC3 3.8337 FSP 9278 SG1 3967.4 SG2 980.5 TMA 59.64 ELI 2654.9 ELI 283.6 ALF 50.60

LAUNCH DATE NOV 27 1964 FLIGHT TIME 284.00 ARRIVAL DATE SEP 7 1965

HELIC_ENTRIC CONIC

RL 147.60 LAL -.00 LOL 64.79 VL

RP 222.08 LAp -.83 LOP 256.10 VP

RC 264.145 GL 40.99 GP -18.67 ZAL

PLANETOCENTR1C CONIC

DISTANCE 631.614 EARTH TO MARS

32.941GAL 1.02 AZL 85.75 HCA 191.35 ,SMA 186.09 ECC .20757 INC 4.2472 Vl 30.186

21.954 GAP -4.40 ALP 94.16 TAL 5.95 TAp 197.30 RCA 147.46 APO 224.71 V2 24.758

76.14 ZAp 100.35 ETS 182.35 ZAE 133.10 ETE 195.80 ZAC 68.85 ETC 253.58 CLP 100.94

C3 13.828 VHL 3.719 OLA 54.04 RAL 158.25 RAO 6567.5 VEL 11.628 pTH 2.04 VHp 2.998 DpA -14.44 RAp 169.99 ECC 1.2276

LNCH A__qTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN ]NJ 2 LAT [NJ 2 LONG

41.84 7 2 21 4246.74 -38.88 202.89 32.45 48.98 8 13 8 3646.7 -43.83 194.93

136.16 13 56 39 2657.01 -38.87 75.57 32.44 48.97 16 40 56 2057.0 -43.84 67.62

41.84 7 2 21 4246.74 -38.88 202.99 32.45 48.98 8 13 8 3646.7 -43.83 194.93

138.16 13 56 39 2657.01 -38.87 75.57 32.44 48.97 16 40 56 2057.0 -43.84 67.62

41.84 7 2 21 4246.74 -38.88 202.89 32.45 48.98 8 13 8 3646.7 -43.85 194.93

138.16 15 58 39 2657.01 -38.87 75.57 32.44 48.97 16 40 56 2057.0 -43.84 67.62

DIFFERENTIAL CORRECTIONS MID-C_RSIE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.1776 TRA -.1549 TC5-2.0956 BAU .7254 SGT 2426.1 8GR 3197.6 SG3 2796.5 ST 1819.1SR 1870.7 SS 4661.5

ROE 1.2021RRA .5202 RC3-3.3177 FAU .55600 RRT .8849 RRF .9989 RTF .8858 CRT .9795 CRS-I.00OO CST -.9807

FOEll.5700 FRA 2.9427 FC-34.8097 BSP 13002 8GB 4013.8 R23 .1669 R13 .9849 LSA 5331.5 NSA 336.8 SSA 7.1

BDE 1.6828 BRA .3557 BCS 3.9241 FSP 9650 SGI 3903.7 SG2 925.1 THA 53.77 ELI 2396.0 ELI 263.9 ALF 45.82

LAUNCH DATE NOV 27 1964 FLIGHT TIME 286.00 ARRIVAL DATE SEF 9 1965

HELIOCENTRIC CONIC DISTANCE 635.650 EARTH TO MARS

RL 147.60 LAL -.00 LOL 64.79 VL 32.939 GAL 1.00 AZL 83.98 HCA 192.45 SMA 186.05 ECC .20736 INC 4.0255 vl 50.186

RP 221.70 LAP -.87 LOP 257.20 VP 21.998 GAP -4.63 AZP 93.93 TAL 5.83 TAp lgB.z7 RCA 147.47 APo 224.63 v2 24.799

RC 265.639 GL 39.44 GP -17.25 ZAL 76.02 ZAP 98.53 ETS 181.52 ZAE 151.45 ETE 193.41 ZAC 70.04 ETC 255.77 CLP 98.95

PLANETOCENTR|C CONIC

C3 13.233 VHL 3.638 DLA 52.56 RAL 157.31RAD 6567.5 VEL 11.603 pTH 2.03 VHp 2.g59 DpA -12.80 RAp 169.83 ECC 1.2178

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ Z LONG

200.04 29.93 50.89 8 14 26 $625.3 -43.18 191.94

75.33 29.92 50.88 16 31 52 2059.3 -43.17 67.23

200.04 29.93 50.89 8 14 26 3625.3 -43.18 191.94

75.33 29.92 50.88 16 31 52 2059.3 -43.17 67.23

200.04 29.93 50.89 8 14 26 3625.3 -43.18 191.94

75.33 29.92 50.88 16 31 52 2059.3 -43.17 67.25

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2691.3 SGR 2968.2 SG3 2873.9 ST 1941.6 SR 1708.1 SS 4593.8

RRT .9065 RRF .9985 RTF .9070 CRT .9819 CRS-I.0000 CST -.9850

9GB 4006.7 R23 .1894 R13 .9804 LSA 5261.1MSA 333.7 SSA 7.9

SGt 3912.9 SG2 861.9 THA 48.09 EL1 2574.4 EL2 244.1ALF 41.27

LNCH AZMTH LNCN TIME L-I TIME INJ LAT

43.67 7 4 0 4223.52 -38.43

136.33 13 47 33 2559.26 -38.42

43.67 7 4 O 4225.32 -$8.43

136.33 15 47 33 2659.26 -38.42

43.67 7 4 O 4225.32 -$8.43

136.33 15 47 33 2659.26 -38.42

DIFFERENTIAL CORRECTIONS

TOE t.2301 TRA -.1461 TC3-2.5146 BAU .7187

ROE 1.0741RRA .2885 RC3-3.1908 FAU .56889

F0611.3053 FRA 2.8913 FC-57.2190 BSP 13029

906 1.6331BRA .3233 8C3 4.0626 FSP 9970

LAUNCH DATE NOV 27 1964 FLIGHT TIME 288.00 ARRIVAL DATE SEP 11 1965

LNCH A ZMTH LNCH TIME L-I TIME INJ LAT

45.31 7 6 15 4205.94 -37.96

134.69 15 39 48 2662.61 -37.95

45.31 7 6 13 4205.94 -37.96

134.69 15 $9 48 2662.61 -37.95

45.31 7 6 15 4205.94 -37.96

134.69 15 39 48 2662.61 -37.95

DIFFERENTIAL CORRECTIONs

TOE 1.2819 TRA -.1372 TC3-2.9580 BAU .7262

ROE .9672 RRA .2627 RC3-3.0860 FAU .57992

FOE11.0042 FRA 2.8598 FC-39.3795 BSP 13199

BOE 1.6038 BRA .2964 BCS 4.260S FgP 10155

NELIOCENTRIC CONIC DISTANCE 639.695 EARTH TO MAR S

RL 147.60 LAL -.00 LOL 64.79 VL 32.937 GAL .98 AZL 86.17 HCA 193.55 SMA 186.01 ECC .20718 ]NC 3.8343 Vl 30.186

RP 221.32 LAp -.90 LOP 258.31 vp 22.042 GAP -4.85 AZP 93.73 TAL 5.69 TAp 199.24 RCA 147.47 APO 224.55 V2 24.841

RC 267.114 GL 38.08 GP -16.03 ZAL 75.99 ZAP 96.70 ETS 180.81 ZAE 129.67 ETE 191.39 ZAC 71.05 ETC 255.94 CLp 96.97

PLANETCK_ENTR IC CONIC

C3 12.749 VHL 3.5710LA 51.26 RAL 156.62 RAD 6567.5 VEL 11.582 PTH 2.03 VHp 2.930 DpA -11.33 RAp 169.58 ECC 1.2098

|NJ LONG |NJ RT ASC ]NJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

197.51 27.88 52.54 8 16 21 3605.9 -42.52 189.51

75.21 27.87 52.53 16 24 11 2062.6 -42.51 67.01

197.51 27.88 52.54 8 16 21 3605.9 -42.52 189.51

75.21 27.87 52.53 16 24 11 2062.6 -42.51 67.01

!97.51 27.88 52.54 8 16 21 3605,9 -42.52 189.31

75.21 27.87 52.53 16 24 11 2062.6 -42.51 67.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2969.3 8GR 2767.0 SG3 2937.2 ST 2060.7 SR 1566.4 SS 4508.8

RRT .9226 RRF .9981RTF .9229 CRT .9837 CRS-I.0000 CST -.9847

SG8 4058.7 R23 .2056 R13 .9767 LSA 5188.4 MSA 331.3 SSA 8.9

SG1 3979.9 SG2 796.2 THA 42.81 EL1 2578.6 EL2 225.3 ALF 37.12

1483



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH OATE kK)_ 27 1_64 FLIGHT TIM( 290.00 ARRIVAL DATE SEP 15 1965

HELIOCENTRIC CONIC DISTANCE G43.749 EARTH TO MARS

RL 147.80 LAL -.00 LOL 64.T9 VL 32.935 GAL .95 AZL 88.33 HCA 194.66 8NA 185.98 ECC .20702 INC 3.6750 Vl 50.186

RP 220.94 LAP -.93 LOP 259.42 VP 22.098 GAP -S.07 AZP 93.55 TAL §.54 TAp 200.20 RCA 147.48 Apo 224.49 V2 24.883

RC Z88.370 GL 36.90 GP -14.95 ZAL 76.01 ZAP 94.81 ETS 180.19 ZAE 127.78 ETE 189.66 ZAC 71.91 ETC 258.09 CLP 94.98

PLANETOCENTRIC C(_iI¢

C5 12.349 VHL 3.514 DLA .50.08 RAL 158.13 RAO 8587.S VEL 11.564 PTH 2.02 VHp 2.908 OPA -10.00 RAP 169.26 ECC 1.2052

LHCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZI4TH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

48.79 7 8 59 4188.14 -37.49 195.24 26.22 53.97 8 18 47 3388.1 -41.89 186.96

133.21 15 33 7 2666.77 -37.48 75.20 28.21 53.96 16 17 34 2066.8 -41.88 66.93

46.79 7 8 58 4188.14 -37.49 195.24 26.22 53.97 8 18 47 3588.1 -41.89 186.96

133.21 15 33 7 2868.77 -37.48 75.20 28.21 53.96 16 17 34 2066.8 -41.88 66.93

46.79 7 8 59 4188.14 -37.49 195.24 26.22 53.97 8 18 47 3588.1 -41.89 186.96

133.21 15 33 7 2888.77 -37.48 75.20 26.21 53.98 16 17 34 2066.8 -41.88 66.93

DIFFERENTIAL C(:RRECTIONS

TOE 1.3353 TRA -.1254 TC3-3.4174 BAU .7434

ROE .8790 RRA .244D RC3-2.936§ FAU .$9702

FDElO.7095 FRA 2.8217 FC-41.1552 BSlP 13605

ODE 1.5986 BRA .2743 BC3 4.5031 FSP 10347

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT 3257.3 SGR 2585.8 SG3 2984.1 ST 2180.4 SR 1446.6 SS 4424.9

RRT .9347 RRF .9975 RTF .9351 CRT .9851CRS-I.0000 CST -.9861

SG8 4150.8 R23 .2148 R13 .9741 LSA 5130.1MSA 330.3 SSA 9.8

3_e| 4094.1SGZ 731.1 THA 38.00 EL1 2608.3 [L2 208.2 ALF 33.41

LAUNCH DATE NOV 27 1964 FLIGHT TIM( 292.00 ARRIVAL DATE SEP 15 1965

HELIOCENTRIC CONIC DISTANCE 647.812

RL 147.80 LAL -.00 LOI. 64.79 VL 36.934 GAL .92 AZL 86.47 HCA 195.77 S14A 185.96 ECC .20689

RP 220.54 LAP -.98 LOP 280.53 VP 22.131 GAP -5.28 AZlP 93.40 TAL 5.37 TAP 201.14 RCA 147.49

RC 270.009 64. 85.03 r,dP -14.00 ZAL 76.10 ZAP 92.91 ETS 179.66 ZAE 125.83 ETE 188.18 ZAC 72.65

PLANETOCENTRIC CONIC

C3 12.010 VHL 3.468 DLA 49.02 RAL 155.79 RAD 6567.5 VEL 11.550 pTH 2.02 VHP 2.892 DPA -8.79

LNCH AZMTM LNCH TIM( L-| TIM( |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIM(

48.15 7 12 3 4171.67 -37.04 193.17 24.85 55.24 8 21 35

131.85 15 27 20 2971.49 -37.03 75.27 24.84 55.22 16 11 51

48.15 7 12 3 4171.67 -37.04 193.17 24.85 55.24 8 21 35

131.85 15 27 20 2671.49 -37.03 75.27 24.84 55.22 16 11 51

48.15 7 12 3 4171.67 -37.04 193.17 24.85 55.24 8 21 35

131.95 15 27 20 2871.49 -37.03 75.27 24.84 55.22 16 11 51

DIFFERENTIAL C(:RR(CTZON$ MID-COURSE ExECUTION ACCURACY

TDE 1.388£ TRA -.1114 TC3-3.8907 BAU .7700 S&T 3552.S SGR 2423.4 863 3019.8

ROE .8034 RRA .2283 RC3-Z.8040 FAU .59282 RRT .9442 RRF .9968 RTF .9446

FDE10.3895 FflA 2.8030 FC-42.71?9 Blip 14144 S_ 4300.2 R23 .2179 R13 .9727

BOE 1.6059 BRA .2540 6C3 4.7959 FSP 10453 $G| 4246.1 $62 667.6 THA 33.73

EARTH TO MARS

INC 3.5354 vl 30.186

APO 224.43 V2 24.924

ETC 256.23 CLP 93.00

RAp 168.89 ECC 1,1977

180 CST TIM INJ 2 LAT INJ 2 LONG

3571.7 -41.28 184.84

2071.5 -41.28 66.94

3571.7 -41.28 184.84

2071.5 -41.28 66.94

3571.7 -41.28 184.84

2071.5 -41.28 66.94

ORBIT DETERMINATION ACCURACY

ST 2298.1 |R 1340.8 8S 4330.5

CRT .9862 CRS -.9999 CST -.9872

LSA 5071.9 MSA 328.6 SSA 10.7

EL1 2853.7 EL2 191.9 ALF 50.09

LAUNCH DATE NOY 27 1964 FLIGHT TIME 294.08 ARRIVAL DATE SEP 17 1965

HELIOCENTRIC CONIC DISTANCE 651.885 EARTH TO MARS

RL 147.80 LAL -.00 LOt. 64.79 VL 32.933 GAL .69 AZL 86.59 HCA 196.89 SMA 185.94 (CC .20677 INC 3.4115 vl 30.186

RP 220.18 LAP -.99 LOP 281.64 VP 22.178 GAP -5.49 AZP 93.26 TAL 5.19 TAp 202.08 RCA 147.S0 kpo 224.39 V2 24.965

RC 271.430 GL 34.92 GP -13.15 ZAL 76.24 ZAP 91.01 ETS 179.20 ZAE 123.83 ETE 186.91 ZAC 73.30 ETC 256.36 CLP 91,03

PLANETOCENTRIC CONIC

C3 11.720 VHL 3.423 OLA 48.05 RAL 155.57 RAO 6567.4 YEL 11.537 PTH 2.01 YHp 2.882 DPA -7.67 RAp 168.49 ECC 1.1929

LNCH AZMTH LNCH TIME L-I TIME 1NJ LAT INJ LONG INJ RT ASC XNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

49.40 7 13 25 4156.24 -36.59 191.27 23.73 56.36 8 24 42 3556.2 -40.71 182.90

130.60 15 22 15 2876.65 -36.58 75.40 23.72 56.35 16 6 52 2076.7 -40.70 67.03

49.40 7 15 25 4158.24 -36.59 191.27 23.73 56.36 8 24 42 3556.2 -40.71 182.90

130.60 15 22 15 2678.65 -36.58 75.40 23.72 56.35 16 6 52 2076.7 -40.70 67.03

49.40 T 15 25 4156.24 -38.59 191.27 23.73 56.36 8 24 42 3556.2 -40.71 182.90

150.80 15 22 13 2878.65 -36.58 75.40 23.72 56.35 16 6 52 2076.7 -40.70 67.03

01FFERENTIAL C(:RRECTIONS MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4399 TRA -.0959 TC3-4.3773 6AU .8043 SGT 3853.2 SGR 2276.4 SG3 3045.2 ST 2412.5 SR 1248.4 SS 4226.4

ROE .7378 flRA .2147 RC3-2.6805 FAD .59678 RRT .9518 RRF .9959 RTF .9522 CRT .9873 CRS -.9999 CST -.9882

FOE10.0488 FRA 2.7788 FC-44.0823 OSP 14788 868 4475.4 R23 .2160 R13 .9723 LSA 5013.0 MSA 326.3 SSA 11.7

80E 1.8179 BRA .2352 BC3 5.1329 FS4 s 10473 SGI 4433.9 SG2 608.0 THA 29.97 EL1 2709.7 EL2 178.6 ALF 27.15

LAUNCH DATE NOV 27 1964 FLIGHT TIME 296.00 ARRIVAL DATE SEP 19 1965

HELIOCENTRIC C(_I|C DISTANCE 655.965 EARTH TO MARS

RL 147.60 LAL -.00 L(_. 64.79 VL $2.932 GAL .85 AZL 86.70 HCA 198.01 SMA 185.93 ECC .20669 INC 3.3038 V1 30.186

RP 219.81 LAP -1.02 LOP 262.76 VP 22.221 GAP -5.70 AZP 93.14 TAt. 4.99 TAp 203.00 RCA 147.50 APO 224.36 V2 25.006

RC 272.833 T,L $4.08 relP -12.38 ZAL 76,43 ZAP 89.10 ETS 176.79 ZA( 121.79 ETE 185.82 ZAC 73.87 (TC 256.48 CLP 89.00

PLAN(TOCENTRIC C_NIC

C3 11.466 VHL 3.366 OLA 47.16 RAL 155.47 RAD 6567.4 VEL 11.528 PTH 2.01 VHP 2.878 DPA -6.64 RAP 168.06 ECC 1.1887

LNCH AZI4TH LNCH T1ME L-Z TIM( INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN INJ 2 bAT INJ 2 LONG

50.57 7 19 4 4141.65 -38.16 189.51 22.82 57.37 8 28 6 3541.7 -40.16 181.10

129.43 15 17 48 2862.18 -38.15 73.59 22.81 57.36 16 2 30 2082.2 -40.15 67.18

50.57 7 19 4 4141.65 -36.16 189.51 22.82 57.37 8 28 6 3541.7 -40.16 181.10

129.45 15 17 49 2882.19 -36.15 75.59 22.81 57.$6 16 2 30 2082.2 -40.15 67.18

50.57 7 19 4 4141.65 -36.16 189.51 22.82 57.37 8 28 6 3541.7 -40.16 181.10

126.43 15 17 48 2882.18 -36.15 75.59 22.81 57.36 16 2 30 2082.2 -40.15 67.18

DIFFERENTIAL C._RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4904 TRA -.0788 TC3-4.6758 8AU .8438 SGT 4159.5 SGR 2140.6 SG3 3057.5 ST 2524.2 SR 1165.8 SS 4129.3

ROE .6628 RRA .2055 RC3-2.3523 FAU .59754 RRT .9569 RRF .9948 RTF .9581 CRT .988D CRS -.9999 CST -.9888

FOE 9.7243 FRA 2.7886 FC-45.1065 884P 15554 SGB 4678.0 R23 .2105 R13 .9725 LSA 4967.5 MSA 326.1 SSA 12.6

BOE 1.8392 BRA .2197 BC3 5.5034 FSP 10534 SG1 4644.8 SG2 556.6 THA 26.63 EL1 2775.6 EL2 163.8 ALF 24.62
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 27 1964

HELIOCENTRIC C0141C

RL 147.60 LAL -.00

RP 219.44 LAP -1.05

RC 274.220 GL 33.33

PLAMETOCEHTRIC CONIC

C3 11,246 VHL 3.384

LNCH AZMTH LNCH TIME

51.66 • 22 56

128.36 15 13 52

51.66 7 22 56

128,34 15 13 52

51.66 7 22 56

128,34 15 13 52

FLIGHT TIRE 298,00 ARRIVAL DATE SEp 21 1965

DISTANCE 660,055 EARTH TO MARS

LOL 84,79 VL 32,952 GAL ,82 AZL 86,79 HCA 199,15 SMA 185,95 ECC ,20662 INC 5,2082 Vl 30,186

LOP 263.89 VP 22.268 GAP -5.89 AZF 93.03 TAL 4.78 TAp 203.91 RCA 147.51 APO 224.34 V2 25.047

GP -11.69 ZAL 76.66 ZAP 87.20 (TS 178.43 ZAE 119.74 ETE 184.86 ZAC 74.37 ETC 256.60 CLp 87.14

DLA 48.53 RAL 155.46 RAO 6567.4 VEL 11.517 PTH 2.01 VHP 2.8•7 DpA -5.68 RAp 167.61 ECC 1.1851

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

4127.78 -35.74 187.86 22.08 58.29 8 31 43 3527.8 -39.63 179.44

2687.95 -35.73 75.81 29.08 58.28 15 58 40 2088.0 -39.62 67.39

4127,78 -35,74 187,86 22,08 58,29 8 51 43 3527,8 -39,65 179,44

2687,95 -35,73 75,81 22,08 58,28 15 58 40 2088,0 -39,62 67,39

4127.79 -35.74 187.88 22.08 58.29 8 31 43 3527.8 -39.63 179.44

2687.95 -35.73 75.81 22.08 56.28 15 58 40 2088.0 -39.62 67.39

DIFFERENTIAL CORRECTIONS

TOE 1.5400 TRA -.0570 TC3-5.3•74 BAU .8872

.ROE .6335 RRA ,1974 flC3-2,4292 FAU ,59692

FOE 9.3657 FRA 2,8013 FC-45,9506 BSP 16414

BOE 1.6652 BRA .2055 BC3 5.9007 FSP 10532

LAtJNCH DATE NOV 27 1964

HELIOCENTRIC CCNIC

RL 147,60 LAL -,00

RP 219,07 LAP -1,08

RC 275.589 GL 32.65

PLAN(TOC(NTRXC CONIC

C3 11,050 VHL 3,324

LNCH AZI4TH LNCH TIH(

52.70 7 27 2

127.30 15 10 22

52.70 • 27 2

127.30 15 10 22

52.70 • 27 2

127,30 15 10 22

MID-COURSE EXECUTION ACCURACY

SGT 4466,9 SGR 2016,1 665 3080,8

RRT .981t RRF ,9935 RTF ,9629

SGB 4900.8 R23 .2016 R13 .9732

$61 4875.9 SG2 510.1 THA 23.75

FLIGHT TIN( 300.00

DISTANCE 664,154

LOt. 64,79 VL 32,932 GAL ,78 AZL 86,88 HCA 200,26 SHA 185,93 ECC ,20657

LOP 265.02 VP 22.512 GAP -6.09 AZP 92.93 TAL 4.56 TAp 204.81 RCA 147.52

GP -11.06 ZAL 76.93 ZAP 85.31 (TS 176.12 ZAE 117.69 ETE 184.04 ZAC 74.82

DLA 45.55 RAL 155.54 RAO 6567.4 VI[L 11.508 PTH 2.00 VHP 2.881 OpA -4.79

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

4114.39 -35.33 186.30 21.50 59.13 8 35 36 3514.4

2694.06 -35.32 78.08 21.49 59.12 15 55 16 2094.1

4114.39 -35.33 196.30 21.50 59.13 8 35 36 5514.4

2694.06 -35.32 76.08 21.49 59.12 15 55 16 2094.1

4114,39 -35,33 186,30 21,50 59,13 8 35 36 3514,4

2694,09 -35.32 •6,08 21,49 59,12 15 55 16 2094,1

DIFFERENTIAL CCRRECTION8

TDE 1.5855 TRA -.0359 TC3-5.8927 BAU .9550

ROE ,5903 flRA ,1909 RC3-2,3109 FAU ,59506

FOE 9,0567 FRA 2,8170 FC-48,9229 B_P 17275

6OE 1.6918 BRA .1942 BC8 6.$296 FSP 10492

ORBIT DETERMINATION ACCURACY

ST 2653.6 SR 1093.3 SS 4026.3

CRT ,9887 CR9 -,9999 CST -,9894

LSA 4923,1MSA 524,8 SSA 13,6

EL1 2847,5 EL2 151,7 ALF 22.38

ARRIVAL DATE SEP 23 1965

EARTH TO MARS

INC 5,1225 V1 30,186

APO 224,54 V2 25,088

ETC 256.72 CLP 85.22

RAp 167.17 ECC 1.1818

INJ 2 LAT INJ 2 LONG

-59.12 177.86

-39,11 67,64

-39.12 177.86

-59.11 67.64

-59,12 177.86

-39,1_ 67.64

ORBIT OETERHINATION ACCURACY

ST 2735.5 SR 1028.3 SS 5918.6

CRT ,9892 CRS -,9999 CST -,9898

LRA 4877.5 NSA 524.7 SSA 14.6

ELI 2918.9 ELI 141.4 ALF 20.45

NIOoCOURS( EXECUTION ACCURACY

SGT 4777.4 $GR 1901.6 863 3056.5

RRT .9640 RRF .9919 RTF .9667

SG8 5142,0 R23 .1908 R13 .9742

$61 5120.3 SG2 472.0 THA 21.18

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -,OO

RP 216,70 LAp -1,11

RC 276.940 GL 52.04

PLANETOCENTRIC CONIC

C3 10,874 VHL 3.298

LNCH AZMTH LNCH TIN(

53.69 7 31 20

196.51 15 7 18

53.89 7 31 20

126.31 15 7 16

55.89 7 31 20

126.31 15 • 18

FLIGHT TIME 302.00 ARRIVAL DATE SEP 25 1965

Led. 64.78 VL

LOP 266.15 VP

GP -10.49 ZAL

DISTANCE 668.260 EARTH TO MARS

32.952 GAL .74 AZL 86.95 HCA 201.39 SMA 185.93 ECC .20655 INC 3.0450 vl 30.186

22,358 GAP -8,28 AZP 92,84 TAL 4,51 TAp 205,70 RCA 147,55 Apo 224,34 V2 25,126

77.25 ZAP 63.45 ET8 177.84 ZAE 115.64 ETE 185.32 ZAC 75.23 ETC 256.82 CLP 85.55

DLA 44.82 RAL 155.69 RAD 8567.4 VEL 11.501 PTH 2.00 VHp 2.889 DPA -3.96 RAP 166.72 ECC 1.1790

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

4101.49 -34.93 184.62 21.04 59.91 8 39 41 5501.5 -38.63 176.57

2700.37 -34.92 76.37 21.04 59.90 15 52 16 2100.4 -38.62 67.93

4101,49 -34,93 184,82 21,04 59,91 8 39 41 3501,5 -38,63 176,57

2700.37 -34.92 76.57 21.04 59.90 15 52 16 2100.4 -38.62 67.93

4101.49 -34.93 184.82 21.04 59.91 8 39 41 5501.5 -58.83 176.37

2700.37 -34.92 76.37 2t,04 59.90 15 52 18 2100.4 -58.62 67.95

DIFFERENTIAL CCRRECTIONS

TOE 1.6292 TRA -.0112 TC3-6.4100 BAU ,9848

ROE .5522 RRA .1861 It(8-2.19_ FAU .59109

FOE 8,6842 FRA 2.8475 FC-47,0618 BSP 18203

809 1.7202 SRA .1964 6C3 6.7748 FSP 10423

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147,60 LAL -,00

RP 218,34 LAp -1,14

RC 278.273 GL 31.47

PLAN(TOCENTRIC CONIC

C3 10.715 VHL 3.273

LNCH AZNTH LNCH T1141[

54.63 • 35 51

125.37 15 4 28

54.63 7 35 51

125.3• 15 4 28

54,63 ? 35 51

125.37 15 4 28

HID-COURSE ExECuTION ACCURACY

SGT 5087.7 8GR 1794.6 SG3 3042,0

RRT .9858 RRF .9900 RTF .9690

SGB 5395.0 R23 .1782 R13 .9752

361 5377.0 SG2 440.2 THA 18.94

FLIGHT TIN( 304.00

DISTANCE 672.375

L(X. 64,79 VL 32,933 GAL ,69 AZL 87,03 HCA 202,52 SHA 185,94 ECC ,20655

LOP 267.28 VP 22.404 GAP -6.47 AZP 92.75 TAL 4.06 TAP 206.58 RCA 147.54

GP -9.96 ZAL 77.60 ZAP 81.60 ET9 177.59 ZAE 113.59 ETE 182.69 ZAC 75.59

OLA 44.12 RAL 155.90 RAO 6567.4 VEL 11.494 PTH 2.00 VHP 2.900 DPA -3.18

L-I TIME INJ LAT INJ I.X_G INJ RT ASC INJ AZMTH INJ TIME P() CST TIM

4088,87 -34,54 183,40 20,70 60,63 8 44 0 3488,9

2706.99 -34.53 76.71 20.69 60.62 15 49 35 2107.0

4088.87 -34.54 183.40 20.70 60.65 8 44 0 5488.9

2706.99 -34.53 76.71 20.69 60.62 15 49 35 2107.0

4088,97 -34.54 183,40 20,70 60.63 8 44 0 5488,9

2706.99 -34.53 76.71 Z0.69 60.62 15 49 35 2107.0

DIFFERENTIAL C_RflECTION9

TOE 1.6714 TRA .0166 TC3-9.9287 BAU 1.0360

ROE .5167 RRA .1823 RC3-2,0794 FAU ,58576

FOE 8.3389 FRA 2.8839 FC-47.3287 BSP 191•3

BOE 1.7501 BRA .1850 BC3 •.2321 FSP 10326

ORBIT DETERMINATION ACCURACY

ST 2835.7 SR 970.1 $6 3809.4

CRT .9896 CRS -.9999 CST -.9900

LSA 4834,9 NSA 325,1SSA 15.6

ELI 2992.2 ELI 132,1ALF 18.75

ARRIVAL DATE SEp 27 1965

EARTH TO MARS

INC 2,9749 vl 30,186

APO 224,35 V2 25,168

ETC 256,95 CLP 81,47

RAp 166.28 ECC 1.1765

INJ 2 LAT INJ 2 LONG

-38.15 174.95

-58.14 68.25

-38,15 174.95

-38,14 68,25

-38,15 174.95

-38,14 68.25

ORBIT DETERNINATION ACCURACY

ST 2928,8 3R g18,6 SS 5702,8

CRT ,9900 CR3 -,9998 CST -.9902

LSA 4?98,6 HSA 525.5 SSA 16.6

ELI 5067.0 EL2 125.7 ALF 17.28

MID-COURSE EX£CUT%ON ACCURACY

SGT 5398.7 SGR t695.6 963 3021.0

RRT .9669 RRF .98?7 RTF ,9724

STAD 5658.8 R23 .1642 R13 .g764

861 5641.6 962 414.1THA 16.99

1485



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAT( NOV 27 1964 FLIGHT TIME 306.00 ARRIVAL DATE SEP 29 t965

HELIOCENTRIC CDNIC DISTANCE 676.496 EARTH TO MAR S

RL 147.60 LAL -.00 LOt. 64.79 VL 32.934 GAL .65 AZL 87.09 HCA 203.66 SMA 185.96 ECC .20656 IRe 2.9110 vl 30.166

RP 217.88 LAP -1.17 LOP 268.42 yp 22.450 GAp -6.65 AZP 92.67 TAL 3.79 TAp 207.45 RCA 147.54 APO 224.37 V2 25.208

RC 278.589 GL 30.96 GP -9.47 ZAL 78.00 ZAP 79.78 ET8 177.38 ZAE 111.57 ET( 182.13 ZAC 75.93 ETC 257.03 CLP 79.64

PLANEYOCENTRIC CONIC

C3 10.570 VHL 3.2510LA 43.46 RAL 156.18 RAD 6567.4 VEL 11.487 PTH 2.00 VHp 2.915 DpA °2.46 RAp 165.86 (CC 1.1740

LNCH AZMTH LNCH TiME L-1 TINE [NJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TXNE PO CST TIM INJ 2 LAT |NJ 2 LONG

3S.SS 7 40 38 4076.50 -34.16 182.03 20.46 61.31 8 48 32 3476.5 -37.68 173.§7

124.45 15 1 58 2713.85 -34.15 77.07 20.46 61.30 15 47 12 2113.8 -37.67 68.61

55.55 7 40 35 4076.50 -34.16 182.03 20.46 61.31 8 48 32 3476.5 -37.68 175.57

124.45 15 1 58 2713.85 -34.15 77.07 20.46 61.30 15 47 12 2113.8 -37.67 68.61

55.55 7 40 35 4076.50 -34.16 182.03 20.46 61.31 8 48 32 3476.5 -37.88 175.57

124.45 15 I 58 2713.85 -34.15 77.07 20.46 61.30 15 47 12 2113.8 -37.67 68.61

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7184 TRA .0546 TC3-7.4234 BAU 1.0848 SGT 5699.8 SGR 1602.5 SG3 2986.4 ST 3032.0 SR 880.3 S8 3637.2

ROE 1.4932 RRA .1836 RC3-1.9537 FAU .57514 RRT .9660 RRF .9850 RTF .9743 CRT .9903 CRS -.9998 CST -.9901

FOE 8.0829 FRA 3.0177 FC-47.105I BSP 20360 SG8 5920.8 R23 .1513 R13 .9773 LSA 4805.0 MSA 330.7 SSA 17.5

60( 1.7878 8RA .1916 BC3 7.6762 FSP 10392 861 5907.3 962 399.9 THA 15.27 EL1 3155.0 EL2 117.6 ALF 16.06

LAUNCH DATE NOV 27 1964 FLIGHT TIM( 308.00 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC C(_AIC

RL 147.60 LAL -.00 LOL 64.79 VL

RP 217.62 LAp -1.20 LOP 269.56 VP

RC 280.887 GL 30.48 GP -9.01 ZAL

PLAN(TOCENTRIC CONIC

C3 10.439 VHL 3.231

LNCH AZMTH LNCH TIME

56.44 7 45 31

123.36 14 59 42

56.44 7 45 31

123.56 14 59 42

56.44 7 45 31

123.59 14 59 42

DIFFERENTIAL CORRECTIONS

TOE 1.7499 TRA .0832 TC3-7.9539 BAU 1.1399

RDE .4640 RRA .1763 RC3-1.8551 FAU .58950

FOE 7.6830 FRA 2.9992 FC-47.2293 9SP 21236

80E 1.8108 BRA .1968 BC3 8.1674 F_P 10150

DISTANCE 680.629 EARTH TO MARS

32.935 GAL .60 AZL 87.15 HCA 204.81 SMA 185.97 [CC .20660 INC 2.8524 vl 30.186

22.496 GAP -6.83 AZP 92.59 TAL 3.50 TAP 208.31RCA 147.55 APO 224.40 V2 25.248

78.43 ZAP 77.99 ET8 177.19 ZAE 109.56 ETE 181.64 ZAC 76.24 ETC 257.12 CLP 77.84

DLA 42.81RAL 156.52 RAD 6567.4 VEL 11.482 PTH 2.00 VHP 2.933 DpA -1.78 RAp 165.44 ECC 1.1718

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

4064.29 -33.78 180.69 20.31 61.95 8 53 15 3464.3 -37.25 172.24

2721.00 -33.77 77.46 20.31 61.94 15 45 3 2121.0 -37.22 69.D0

4064.29 -33.76 160.69 20.31 61.95 8 53 15 3464.3 -37.23 172.24

2721.00 -33.77 77.46 20.31 61.94 15 45 3 2121.0 -37.22 69.00

4064.29 -33.78 180.69 20.31 61.95 8 53 15 3464.3 -37.23 172.24

2721.00 -33.77 77.46 20.31 61.94 15 45 3 2121.0 -37.22 69.00

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6007.2 SGR 1516.5 863 2954.9 ST 3107.5 8R 833.7 85 5505.6

RRT .9661RRF .9618 RTF .9764 CRT .9907 CR8 -.9997 CST -.9905

6195.7 R23 .1344 R13 .9785 L$A 4745.6 MSA 327.6 SSA 18.4

S_1 6164.0 SG2 380.4 THA 13.76 ELI 3215.5 EL2 109.6 ALF 14.90

LAUNCH DAI[ ROY 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 217.27 LAP -1.22

RC 282.167 GL 30.04

PLANETOC(NTRIC CONIC

C3 10.319 VHL 3.212

LNCH AZMTH LNCH TIME

57.31 7 50 40

122.69 14 57 37

57.31 7 50 40

122.69 14 57 37

57.$1 7 50 40

122.69 14 57 37

FLIGHT TIME 310.00 ARRIVAL DATE OCT 3 1965

LOL 64.79 VL 32.936 GAL

LOP 270.71 yp 22.542 GAP

GP -8.59 ZAL 76.89 ZAp

DISTANCE 684.769 EARTH TO MARS

.55 AZL 87.20 HCA 205.95 SMA 186.00 ECC .20666 INC 2.7966 vl 30.186

-7.00 AZP 92.52 TAL 5.20 TAp 209.16 RCA 147.56 Apo 224.44 v2 25.287

76.23 ETS 177.02 ZAE 107.57 ETE 181.21 ZAC 76.52 ETC 257.21CLP 76.07

DLA 42.19 RAL 156.90 RAD 6567.4 VEL 11.476 pTH 1.99 VHp 2.954 DpA -1.15 RAp 165.05 ECC 1.1698

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ A ZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4052.15 -33.40 179.39 20.25 62.56 8 58 12 3452.1 -36.78 170.95

2728.47 -33.39 77.88 20.24 62.54 15 43 6 2128.5 -36.77 69.45

4052.15 -33.40 179.39 20.25 62.56 8 58 12 3452.1 -36.78 170.95

2728.47 -33.39 77.88 20.24 62.54 15 43 6 2128.5 -36.77 69.45

4052.15 -33.40 179.39 20.25 62.56 8 58 12 3452.1 -36.78 170.93

2728.47 -33.39 77.88 20.24 62.54 15 43 6 2128.5 -56.77 69.43

DIFFERENTIAL CORRECTIONS RIO-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE 1.7807 TRA .1185 TC3-8.4750 BAU 1.1939 SOT 6310.0 8GR 1435.7 863 2914.7 ST 5181.4 8R 795.7 SS 3382.2

ROE .4388 RRA .1764 RC3-1.7529 FAU .56101 RRT .9647 RRF .9780 RTF .9778 CRT .9910 CR8 -.9996 CST -.9901

FOE 7.3101FRA 3.0425 FC-47.0871BSP 22196 868 6471.2 R23 .1196 RI3 .9794 LSA 4699.2 MSA 529.1 SSA 19.4

BOE 1.8340 8RA .2125 6C3 6.6544 FSP 9964 SG1 6460.7 8G2 369.4 THA 12.42 EL1 3277.3 EL2 105.3 ALF 15.90

LAUNCH DATE NOV 27 1964 FLIGHT TIM( 312.00 ARRIVAL OATE OCT 5 1965

HELIOCENTRIC C_IC DISTANCE 688.917 EARTH TO MARS

RL 147.60 LAL -.00 L04. 64.79 VL 32.938 GAL .50 AZL 87.25 HCA 207.10 $444 186.03 ECC .20674 INC 2.7487 vt 50.186

RP 216.91 LAp -1.25 LOP 271.86 VP 22.589 GAP -7.18 AZP 92.45 TAL 2.89 TAP 209.99 RCA 147.57 APO 224.48 V2 25.327

tiC 283.431GL 29.63 GP -8.20 ZAL 79.39 ZAP 74.51ET8 176.87 ZN[ 105.61ETE 180.84 ZAC 76.79 ETC 257.50 CLP 74.54

PLANCTOCENTRIC C(_IIC

C3 10.209 VHL 3.195 DLA 41.59 RAL 157.34 RAO 6§67.4 VEL 11.472 pTH

LNCN AZMTN LNCH TIH( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

58.17 7 56 3 4039.99 -33.03 178.10 20.26 63.14 9 3 23

121.83 14 55 43 2736.32 -33.02 78.33 20,25 63.12 15 41 19

58.17 7 36 3 4039.99 -33.03 176.10 20.26 63.14 9 3 23

121.83 14 55 43 2736.32 -33.02 78.33 20.25 63.12 15 41 19

$8.17 7 36 3 4039.99 -33.03 178.10 20.26 63.14 9 3 23

121.93 14 55 43 2736.32 -33.02 78.33 20.25 63.12 15 41 19

OIFFERENTI AL CCRR(CTION8 MID-COURSE EXECUT|ON ACCURACY

TOE 1.6087 TRA .1584 TC3-8.9914 BAU 1.2478 8GT 6606.6 _ 1360.6 SG5 2870.9

fiDE .4168 RRA .1744 RC3-1.6547 FAU .55180 RRT .9626 RRF .9737 RTF .9792

FOE 8.9542 FRA 3.0763 FC-48.7937 BSP 23157 8GB 6747.3 R23 .1042 R13 .9804

BOE 1.9581 8RA .2342 BC3 9.1424 FSP 9768 SG1 6737.6 662 361.4 THA 11.24

1.99 VHP 2.977 OpA -.56 RAP 164.69 ECC 1.1680

PC) CST TIR INJ 2 LAT INJ 2 LONG

3440.0 -36.53 169.65

2136.3 -36.52 69.69

3440.0 -36.33 169.65

2136.3 -36.32 69.89

3440.0 -36.33 169.65

2136.3 -36.32 69.89

ORBIT DETERMINATION ACCURACY

ST 3249.9 8R 758.6 SS 3266.5

CRT .9913 CRS -.9995 CST -.9900

LSA 4658.0 NSA 529.2 SSA 20.4

ELI 3335.8 EL2 97.2 ALF 15.04

1485



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE MOV 27 1964

HELIOCENTRIC C(_IIC

RL 147.60 LAL -.00

RP 216.57 LAP -1.28

RC 284.679 GL 29.24

PLANETOCENTRIC CONIC

C3 10.108 VHL 3.179

LNCM AZMTH LNCH TIME

59.02 8 1 41

120.99 14 53 58

59.02 8 1 41

120.98 14 53 56

59.02 8 1 41

120.98 14 53 56

FLIGHT TIME 314.00
ARRIVAL DATE OCT 7 1965

DISTANCE 693.073 EARTH TO MARS

LOt. 64.79 VL 32.940 GAL .44 AZL 07.30 HCA 208.26 SMA 186.06 ECC .20683 INC 2.7025 V1 30.186

LOP 273.02 VP 22.635 GAp -7.34 AZP 92.38 TAL 2.56 TAp 210.82 RCA 147.57 APO 224.54 V2 25.365

GP -7.83 ZAL 79.93 ZAp 72.82 ETS 176.74 ZAE 103.69 ET( 180.50 ZAC 77.04 ETC 257.38 CLP 72.65

DLA 41.00 RAL 157.62 RAD 6567.4 VEL 11.467 PTH 1.99 VHp

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME

4027.75 -32.66 176.81 20.33 63.69 9 8 48

2744.57 -32.64 78.82 20.33 63.68 15 39 40

4027.75 -32.66 176.81 20.33 63.69 9 8 48

2744.57 -32.64 78.82 20.33 65.68 15 39 40

4027.75 -32.66 176.81 20.33 63.69 9 8 48

2744.57 -32.64 78.82 20.33 63.68 15 39 40

DIFFERENTIAL C_RRECTIOH8 MID-COURSE EXECUTION ACCURACY

TOE 1.8335 TRA .1987 TC3-9.5019 BAU 1.3011 SGT 6902.6 SGR 1290.7 SG3 2822.1

ROE .3970 RRA .1736 RC3-1.$588 FAU .54145 RRT .9595 RRF .9686 RTF .9803

FOE 6.5998 FRA 3.1294 FC-46.3761 8$P 24130 S¢_ 7022.2 R23 .0904 R13 .9811

BDE 1.8759 8RA .2838 BC3 9.6289 FSP 9571 SGt 7013.1 $62 357.8 THA 10.20

LAUNCH DATE NOV 27 1964 FL| GHT TIN( 316.00

HELIOCENTRIC COLIC DISTANCE 697.236

RL 147.60 LAL -.00 LOt. 64.79 VL 32.942 GAL .36 AZL 87.34 HCA 209.41SNA

RP 216.22 LAp -1.31 LOP 274.17 vP 22.681 GAP -7.51 AZP 92.32 TAL 2.22 TAp

RC 285.910 GL 28.86 GP -7.46 ZAL 80.50 ZAP 71.17 ET9 176.62 ZAE 101.79 ETE

PLAN(TOCENTRIC CO_IC

C3 10.014 VHL 3.165 DLA 40.41RAL 158.35 RAD 6567.4 VEL 11.463 PTH 1.99 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME

59.87 8 7 33 4015.34 -32.26 175.53 20.48 64.23 9 14 29

120.13 14 52 15 2753.28 -32.27 79.35 20.47 64.22 15 38 8

59.87 8 7 33 4015.34 -32.28 175.53 20.48 64.23 9 14 29

120.13 14 52 15 2753.28 -32.27 79.55 20.47 64.22 15 38 8

59.87 8 7 33 4015.34 -32.28 175.53 20.48 64.23 9 14 29

120.13 14 52 15 2753.26 -32.27 79.35 20.47 64.22 15 58 8

DIFFERENTIAL CCRRECTIONS MID-COURSE ExECuTION ACCURACy

TOE 1.8558 TRA .2439 TC-10.0071 BAU 1.3541 SGT 7195.1 8DR 1225. S $63 2769.7

ROE .3798 RRA .1725 RC3-1.4659 FAU .53035 RRT .9557 RRF .9626 RTF .9814

FD( 6.2694 FRA 3.1676 FC-45.8478 BSP 25091 _ 7296.8 RZ3 .0761 R13 .9820

BDE 1.8942 BRA .2967 6c310.1139 FSP 9365 SG1 7288.1 $62 556.0 THA 9.27

3.004 DpA -.01 RAp 164.34 ECC 1.1663

PO CST TIM IHJ 2 LAT INJ 2 LONG

5427.7 -35.89 168.37

2144.6 -35.68 70.38

3427.7 -35.89 168.37

2144.6 -55.88 70.38

3427.7 -55.89 168.37

2144.6 -35.88 70.38

ORBIT DETERMINATION ACCURACY

ST 3312.5 SR 726.7 SS 3149.6

CRT .9916 CRS -.9994 C9T -.9896

LSA 4616.2 MSA 351.2 SSA 21.4

EL1 3389.8 EL2 91.8 ALF 12.28

ARRIVAL DATE OCT 9 1965

EARTH TO MARS

186.09 ECC .20695 INC 2.6596 vl 30.186

211.65 RCA 147.58 APO 224.61 V2 25.404

180.20 ZAC 77.28 ETC 257.45 CLP 71.00

3.033 DPA .50 RAp 164.03 ECC 1.1646

PO CST TIM INJ 2 LAT INJ 2 LONG

3415.3 -35.45 167.10

2153.3 -35.44 70.92

3415.3 -35.45 167.10

2153.3 -55.44 70.92

3415.3 -35.45 167.10

2153.3 -35.44 70.92

ORBIT DETERMINATION ACCURACY

ST 3369.8 SR 699.2 SS 3041.4

CRT .9920 CRS -.9992 CST -.9894

LSA 4580.8 MSA 330.9 SSA 22.3

ELI 3440.5 EL2 86.2 ALF 11.64

LAUNCH DATE NOV 27 1964 FLIGHT TIME 318.00

HELIOCENTRIC CONIC OI STANCE 701.407

RL 147.60 LAL -.00 LOL 64.79 VL 32.944 GAL .32 AZL 87.38 HCA 210.57 SMA

RP 215.68 LAP -1.53 LOP 275.34 VP 22.727 GAp -7.67 AZP 92.26 TAL 1.86 TAp

RC 267.127 GL 26.54 GP -7.16 ZAL 81.10 ZAp 69.55 ETS 176.52 ZA( 99.93 ETE

PLAN(TOC(NTRIC CONIC

C3 9.929 VML 3.151DLA 59.84 RAL 156.91RAD 6567.4 VEL 11.459 PTH 1.99 VHp

LNCH 4ZMTH LNCH TIME L-I TIME INJ LAT

60.72 8 13 42 4002.69 -51.90

119.28 14 50 38 2762.51 -31.69

60.72 8 13 42 4002.69 -51.90

119.28 14 50 38 2782.51 -51.89

60.72 8 _3 42 4002.69 -31.90

119.28 14 50 38 2762.51 -31.89

DIFFERENTIAL CORRECTIONS

TOE 1.8727 TRA .2937 TC-10.5046 8AU 1.4065

ROE .3635 RRA .1728 RC3-1.3757 FAU .$1849

FOE 5.9205 FRA 3.2311 FC-45.2084 BSP 26037

BOE 1.9078 BRA .3407 BC310.5943 FSP 9141

LAUNCH DATE NOV 27 1964

HELIOCENTRZC C(_AIC

RL 147.60 LAL -.00

RP 215.54 LAp -1.36

tiC 288.329 GL 28.22

PLANETOCENTRIC CONIC

C3 9.851VHL 3.139

LNCH AZMTH LNCH TIM(

61.58 8 20 8

118.42 14 49 3

61.58 8 20 8

118.42 14 49 5

61.58 8 20 8

118.42 14 49 3

OIFFERENTIAL CORRECTIONS

TOE 1.8867 TRA .5484 TC-10.9890 BAU 1.4571

RD( .3486 RRA .1721 RC3-1.2870 FAU ,50557

FOE 5.5739 FRA 3.2713 FC-44.4330 BSP 27019

BDE 1.9186 BRA .3868 BC311.0841 FSP 8962

ARRIVAL DATE OCT 11 1965

EARTH TO MARS

186.13 ECC .20709 INC 2.6194 vl 30.186

212.44 RCA 147.59 Apo 224.68 V2 25.442

179.94 ZAC 77.50 ETC 257.52 CLP 69.38

3.064 DpA .98 RAp 163.74 ECC 1.1634

INJ LONG INJ RT ASC %NJ AZMTH INJ TIME PO CST TIM %NJ 2 LAT INJ 2 LONG

174.25 20.68 64.75 9 20 25 5402.7 -35.01 165.83

79.92 20.67 64.74 15 36 40 2162.5 -35.00 71.50

174.25 20.68 64.75 9 20 25 3402.7 -35.01 165.83

79.92 20.67 64.74 15 36 40 2162.5 -35.00 71.50

174.25 20.68 64.75 9 20 25 3402.7 -35.01 165.83

79.92 20.67 64.74 15 36 40 2162.5 -35.00 71.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 7476.9 SGR 1164.3 SG3 2713.2 ST 3417.3 SR 672.7 SS 2923.1

RRT .9505 RRF .9557 RTF .9821 CRT .9924 CRS -.9989 CST -.9888

SGB 7567.0 R23 .0647 RI3 .9826 LSA 4534.6 MSA 334.4 SSA 23.3

9GI 7558.5 $G2 557.8 THA 8.44 ELI 3481.9 EL2 81.4 ALF 11.06

FLIGHT TIN( 320.00 ARRIVAL DATE OCT 15 t965

EARTH TO MARS

186.18 ECC .20725 INC 2.5819 vl 50.186

213.25 RCA 147.59 APO 224.76 V2 25.480

179.71 ZAC 77.72 ETC 257.59 CLP 67.81

DISTANCE 705.585

LOL 64.79 VL 52.946 GAL .26 AZL 87.42 HCA 211.74 S_4A

LOP 276.50 VP 22.775 GAP -7.82 AZP 92.20 TAL 1.49 TAp

GP -6.88 ZAL 81.74 ZAP 67.97 ETS 176.43 ZAE 98.10 ETE

DLA 59.26 RAL 159.52 RAD 6567.4 VEL 11.456 PTH 1.gg VHp

L-I TIME INJ LAT

3989.76 -31 52

2772.29 -31 51

3989.76 -31 52

2772.29 -31 51

3989.76 -51 52

2772.29 -31 51

3.098 DpA 1.42 RAp 163.49 ECC 1.1621

INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

172.95 20.94 65.26 9 26 58 5389.8 -34.56 164.54

80.53 20.93 65.25 15 35 15 2172.3 -34.55 72.12

172.95 20.94 65.26 9 26 38 3389.8 -34.56 164.54

80.55 20.93 65.25 15 35 15 2172.3 -34.55 72.12

172.95 20.94 65.26 9 26 38 5389,8 -34.56 164.54

80.53 20.93 65.25 15 35 15 2172.3 -34.55 72.12

MID-COURSE EX£CUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7753.1 SGR 1105.6 SG3 2650.3 ST 3459.1 SR 648.4 S9 2802.2

RRT .9445 RRF .9476 RTF .9828 CRT .9928 CR9 -.9985 CST -.9882

SG8 7831.5 R23 .0529 R13 .9832 LSA 4486.1 MSA 335.7 SSA 24.2

SG.t 7825.5 9G2 359.9 THA 7.69 EL1 5518.5 EL2 7G.5 ALF 10.55
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DAlE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.OO

RP 215.21 LAP -1.38

RC 28g.516 GL 27.g2

PLANE TOCENTR IC CONIC

C3 9.779 VHL 3.127

LNCM AZMTH LNCH TIME

62.45 6 26 52

117.$5 14 47 28

62.45 8 26 52

117.59 14 47 28

62.45 8-26 52

117.55 14 47 28

FLIGHT TIME 322.00 ARRIVAL DATE OCT 15 1965

DISTANCE 709.771 EARTH TO MARS

LOL 64.79 VL 32.949 GAL .19 AZL 87.45 HCA 212.91SHA 186.22 ECC .20743 INC 2.5466 Vl 30.186

LOP 277.67 VP 22.818 GAP -7.98 AZP 92.14 TAL 1.11 TAp 214.02 RCA 147.59 APO 224.85 V2 25.517

Gp -6.57 ZAL 82.41 ZAP 66.44 ETS 176.34 ZAE 96.31ETE 179.50 ZAC 77.92 ETC 257.64 CLP 66.27

OLA 38.69 RAL 160.17 RAD 6567.4 VEL 11.453 pTH 1.99 VHp 3.134 DPA 1.82 RAp 163.27 ECC 1.1609

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3976.38 -31.13 171.63 21.25 65.75 9 33 9 3376.4 -34.11 163.23

2782.78 -31.12 81.20 21.24 65.74 15 33 30 2182.8 -34.10 72.80

3976.38 -31.13 171.65 21.25 65.75 9 33 9 3376.4 -34.11 163.23

2782.78 -31.12 81.20 21.24 65.74 15 35 50 2182.8 -34.10 72.80

3976.38 -31.13 171.63 21.25 65.75 9 53 9 3376.4 -34.11 163.23

2782.78 -31.12 81.20 21.24 65.74 15 33 50 2182.8 -34.10 72.80

DIFFERENTIAL C_RRECTIONS MID-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8991 TRA .4032 TC-11.4619 BAU 1.5097 SGT 8024.4 SGR 10§1.9 SG3 2585.1 ST 3497.7 SR 628.9 SS 2701.5

ROE .3386 RRA .1720 RC3-1.1997 FAU .49168 flRT .9368 RRF .9384 RTF .9836 CRT .9934 CRS -.9980 CST -.9877

FOE 5.2748 FRA 3.3189 FC-43.3263 BSP 27915 SG8 8093.1 R23 .0430 R13 .9839 LSA 4451.3 MSA 336.2 SSA 25.0

BDE 1.9287 BRA .4384 BC311.5245 FSP 8668 9G1 8084.8 SG2 365.4 THA 7.02 EL1 3553.1 EL2 71.2 ALF 10.13

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CCNIC

RL 147.60 LAL -.DO

RP 214.88 LAP -1.41

RC 290.891GL 27.62

PLAN£TOCENTRIC CONIC

C3 9.714 VHL 3.117

LNCH AZMTH LNC_ TIME

83.34 8 33 57

118.86 14 45 49

GS.34 8 33 57

116.66 14 45 49

43.34 8 $3 57

116.86 14 45 49

DIFFERENTIAL C(_RRECT|ONS

TOE 1.9039 TRA .4634 TC-11.9331 8AU 1.5565

ROE .3249 RRA .1719 RC3-1.1210 FAU .47923

FOE 4.9562 FRA 3.3579 FC-42.7108 8SP 28863

BDE 1.9334 8RA .4949 BC311.9856 FSP 8470

FLIGHT TIME 324.00 ARRIVAL DATE OCT 17 1965

DISTANCE 713.965 EARTH TO MARS

LO4. 64.79 Vb 32.952 GAL .12 AZL 87.49 HCA 214.08 SMA 186.27 ECC .20763 INC 2.5134 Vl 30.186

LOP 278.84 VP 22.864 GAP -8.13 AZP 92.08 TAL .71 TAp 214.79 RCA 147.60 APO 224.95 v2 25.554

GP -6.51 ZAL 89.12 ZAP 64.94 ETS 176.27 Z_ 94.55 ETE 179.32 ZAC 78.12 ETC 257.69 CLP 64.78

DLA" $8.12 RAt. 160.85 RAD 6567.4 VEL 11.450 PTH 1.99 VHP 3.172 DpA 2.20 RAP 163.08 (CC 1.1599

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3962.47 -3D.T3 170.27 21.61 66.24 9 40 O 3362.5 -33.66 161.88

2794.06 -30.72 81.93 21.60 66.23 15 32 23 2194.1 -33.65 73.54

3962.47 -30.73 170.27 21.61 66.24 9 40 0 3362.5 -33.66 161.88

2794.06 -30.72 81.93 21.60 66.23 15 32 23 2194.1 -33.65 73.54

$962.47 -SO.7S 170.27 21.61 66.24 g 40 0 3362.5 -53.66 161.88

2794.06 -$0.72 81.93 21.60 66.23 15 32 23 2194.1 -33.65 73.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 8699.3 SGR 1003.2 SG3 2524.0 ST 3525.6 SR 609.7 Ss 2588.5

RRT .9285 RRF .9680 RTF .9843 CRT .9939 CRS -.9973 CST -.9870

S_ 8953.7 R23 .0331 R13 .9844 LSA 4403.3 MSA 337.3 SSA 25.9

SG1 8345.5 SG2 370.1THA 6.42 ELI 3577.5 EL2 66.2 ALP 9.76

LAUNCH DATE NOV 27 1964

HELIOCEMTRIC CONIC

RL 147.60 LAL -.00 LOL 64.79 VL

RP 214.58 LAP -1.43 LOP 260.02 VP

RC 291.851 GL 27.34 GP -6.05 ZAL

PLAMETOCENTRIC CONIC

C3 9.655 VHL 3,107 OLA 37.54 RAL 161.57 RAO 6567.3 VEL 11.447 PTH 1.99 VHp 3.212 DpA 2.54 RAp 162.92 ECC 1.1589

LNCH AZMTH LNCH TIME b-I TIME INJ LAT IMJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

$4.25 S 41 24 3947.95 -50.33 168.86 22.02 66.72 9 47 12 3348.0 -33.19 160.51

115.75 14 44 6 2806.19 -$0.31 82.72 22.01 66.71 15 30 52 2206.2 -33.18 74.35

84.25 8 41 24 $947.93 -30.33 168.88 22.02 66.72 9 47 12 3348.0 -33.19 160.51

115.75 14 44 6 2808.19 -30.31 82.72 22.01 66.71 15 30 52 2206.2 -33.18 74.35

84.25 8 41 24 $947.95 -30.39 168.88 22.02 66.72 9 47 12 3348.0 -33.19 160.51

115.75 14 44 6 2808.19 -$0.31 82.72 22.01 66.71 15 30 52 2206.2 -33.18 74.35

FLIGHT TIME 326.00 ARRIVAL DATE OCT 19 1g65

DISTANCE 718.163 EARTH TO MARS

32.955 GAL .05 AZL 87.52 HCA 215.26 SMA 186.33 ECC .20785 INC 2.4820 vl 30.186

22.909 GAP -8.27 AZP 92.03 TAL .29 TAp 215.55 RCA 147.60 APO 225.05 V2 25.590

83.86 Zkp 63.48 ETS 176.21 ZAE 92.63 ETE 179.16 ZAC 78.31ETC 257.7A CLP 63.32

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUTION ACCURACY

TOE 1.8973 TRA .5262 TC-12.4033 BAU 1.6068 SGT 8552.9 SGR 956.2 SG3 2463.1

ROE .3107 RRA .1725 RC3-1.0491 FAU .46792 RRT .9197 RRF .9161 RTF .9841

FOE 4.5350 FRA 3.4107 FC-41.956| BSP 29658 S_ 8606.2 R2S .0239 R13 .9842

80E 1.9226 8RA .5538 BCS12.4476 FSP 8186 SGI 8398.1 S_2 373.5 THA 5.88

LAUI_ DATE NOV R7 1964 PLIGHT TIlE 328.00

HELIOCENTRIC CCNIC DISTANCE 722.$68

RL 147.90 LAL -.00 L(=4. 64.79 VL 32.958 GAL -.02 AZL 87.53 HCA

RP 214.24 LAP -1.48 LOP 281.E0 VP 22.934 GAP -8.42 AZP 91.97 TAL

RC 292.9tl8 64. 27.07 r,rP -5.82 ZAL 84.63 ZAP 62.06 ETS 176.15 ZAE

pLANETOCENTNIC C_ldIC

C3 9.809 VHL 3.099 DLA 36.96 RAL 162.$2 RAD 6367.S VEL 11.445 PTM

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG 4NJ RT ASC

83.18 9 49 IE 399R.TT -29.91 167.44 22.47

114.82 14 42 IS 2819.23 -29.90 83.57 22.47

85.18 8 49 IE 3832.77 -29.91 167.44 22.47

114.82 14 42 18 2819.R3 -29.90 83.57 22.47

85.18 8 49 IE $932.77 -29.91 167.44 22.47

114,88 14 48 18 2819.23 -29.9D 83.57 22.47

DIFFERENTIAL CCRRECTION9

TOE 1.9243 TRA .SIO5 TC-12.8043 8AU 1.6484

ROE .S119 lIRA .1777 RC3 -.9338 FAU .44731

FOE 4.3393 FRA 3.6003 FC-40.3284 8_P SOGSS

BIDE 1.9493 lIRA .6358 BCS|2.8400 FSP 7941

216.44 5MA 186.38 ECC .20809 INC 2.4523

359.86 TAp 216.30 RCA 147.60 APO 225.17

91.15 ETE 179.02 ZAC 78.50 ETC 257.78

ORBIT DETERMINATION ACCURACY

ST 3525.3 SR 585.8 SS 2422.9

CRT .9943 CR$ -.9960 CST -.9849

LSA 4303.5 MSA 347.3 SSA 26.8

EL1 3573.1EL2 61.9 ALF 9.38

ARRIVAL DATE OCT 21 1965

EARTH TO MARS

vl 30.186

V2 25.626

CLP 61.90

1.99 VHP 3.253 DpA 2.83 RAp 162.80 ECC 1.1580

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67.19 g 54 45 3332.8 -32.72 159.08

67.18 15 29 15 2219.2 -32.71 75.22

67.19 9 54 45 3332.8 -32.72 159.08

67.18 15 29 15 2219.2 -32.71 75.22

67.19 9 54 45 3332.8 -32.72 159.08

67.18 15 29 15 2219.2 -32.71 75.22

ORBIT DETERMINATION ACCURACY

ST 3591.0 SR 588.9 SS 2471.3

CRT .9951CRS -.9954 CST -.9853

LSA 4384.7 MSA 330.0 SSA 27.1

EL1 3638.5 EL2 57.6 ALF 9.27

MID-COURSE EXECUTION ACCURACY

SGT 8810.9 SG4q 921.8 SG3 238g.2

RRT .9012 RRF .9036 RTF .9850

S_ 8859.0 R23 .0S27 RI3 .9851

SG1 8850.1 SG2 397.8 THA 3.40
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 27 1964 FLIGHT TIME 330.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC DISTANCE 726.583 EARTH TO HAMS

RL 147.60 LAL -.DO LOt. 64.79 VL 32.662 GAL -.lO AZL 87.58 HCA 217.62 SI4A 186.44 ECC .20835 INC 2.4242 vl 30.186

RP 213.93 LAp -1.46 LOP 282.38 VP 22.998 GAP -8.56 AZP 91.92 TAL 359.42 TAp 217.04 RCA 147.60 Apo 225.29 V2 25.662

RC 294.131 GL 26.81 GP -5.59 ZAL 85.43 tAP 60.68 ET6 176.10 ZAE 69.50 ETE I76.89 ZAC 78.68 ETC 257.81 CLP 60.52

PLAN[TOCENTflIC CONIC

C3 9.557 VHL 3.091 DLA 36.38 RAL 163.10 RAG 6567.3 VEL 11.443 PTH 1.96 VHP 3.299 DPA 3.13 RAP 162.71 ECC 1.1575

LNCH AZNTH LNCH TIME L-I TIME INJ LAX INJ LOHG INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT ]NJ 2 LONG

6S.15 6 57 26 3916.70 -29.49 I65.94 22.97 67.66 10 2 43 3316.7 -32.24 157.60

113.85 14 40 16 2633.41 -29.48 84.52 22.67 67.65 15 27 29 2233.4 -32.25 76.18

66.15 8 $7 26 8916.70 -19.49 165.94 22.97 67.66 10 2 43 3316.7 -32.24 157.60

113.85 14 40 16 1833.42 -29.48 64.52 22.97 67.65 15 27 29 2233.4 -32.23 76.18

66.15 8 57 26 3916.70 -29.46 165.94 22.97 67.66 10 2 43 3316.7 -32.24 157.60

115.65 14 40 16 2633.42 -19.46 84.52 22.97 67.65 I5 27 29 2233.4 -32.23 76.16

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.9096 1NA .6T46 TC-13.1479 8AU 1.6965 SGT 9055.0 SGR 877.7 SO3 t$ZO.6 ST 3573.0 SR 565.8 SS 2286.0

fiDE .2960 RRA .1757 RC3 -.8881 FAU ,43590 RRT .6906RRF .8878 RTF .9851 CRT .9956 CRS -.9933 CST -.9832

FOE 4.09t)0 FRA 3.5726 FC-39.4861 86P 31515 _ 9097.5 Rt3 .0193 R13 .9852 LSA 4264.5 MSA 353.4 SSA 28.1

DOE 1.9299 BRA .6971 BC313.2777 FSP 7807 SGI 9088.8 SGZ 397.6 THA 4.94 EL1 3617.1 EL2 52.4 ALF 8.96

LAUNCN DATE MOV 27 1904 FLIGHT TINE 332.00 ARRIVAL DATE OCT 25 1965

HELIOCENTRIC CONIC D|STAN¢E 73D.803 EARTH TO MARS

RL 147.60 LAL -.DO LOL 64.79 VL 32.986 GAL -.18 AZL 87.60 HCA 218.81SMA 186.51ECC .Z0863 INC t.3974 vl 30.166

RP 213.62 LAP -1.50 LOP 183.57 VP 13.043 GAP -8.70 AZP 91.87 TN. 356.96 TAp 117.77 RCA 147.60 Also 125.42 V2 25.697

RC 295.181GL 26.55 GP -5.38 ZN. 88.tT ZAP $9.33 [T$ 178.08 ZA[ 87.88 ET( 178.77 ZAC 78.86 ETC 157.84 CLP 59.18

PLAI4[TOCENTRIC CONIC

C3 9.518 VHL 3.085 OLA 35.78 RAL 163.91RAO 85_7.3 VEL 11.441PTH 1.98 VHP 3.344 DpA 3.39 RAP lit.iS [CC 1.I566

LNCH AZI4TH LNCH T|NE L-I TIN( INJ LAT INJ I._G ZNJ RT AS(; INJ AZNTH INJ TIN( PO CST TIM |NJ R LAT IMJ t LONG

67.15 9 6 9 3899.61 -29.05 164.37 23.51 68.13 lO 11 9 _99.8 -31.75 156.05

112.85 14 36 2 8848.88 -L_).O4 85.55 25.51 68.11 15 25 31 8248.9 -31.74 T7.23

97.15 9 • 9 3896.61 -29.05 194.37 23.51 68.13 10 11 9 $199.6 -31.75 156.05

111.85 14 38 t tlM8,98 -19.04 85.55 65.51 68.11 15 25 31 2148.9 -31.74 77.23

6?.15 9 6 9 3999.91 -2tl.05 164.37 23.51 68.13 10 11 9 3199.6 -31.75 156.05

112.85 I4 38 t 1848.89 -29.04 95.55 23.51 68.11 15 15 31 2248.9 -31.74 77.23

DIFFERENTIAL CGNRECTION$ MIO-COUR6[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.6981 TRA .7512 TC-13.8790 BAU 1.7437 aGT 8304.9 84R 843.7 84;3 1261.4 ST 3586.4 SR 552.4 8S 2172.9

RD[ .£901RflA .1764 RC3 -.9138 FAU .4241t RBT .2765 RRF .8718 flTF .9854 CRT .9962 CRS -.9909 CST -.9813

FOE _.•OZt FRA 3.6184 FC-38.5785 Blip 32378 _ 9343.1Rt3 .0131 R13 .9855 LSA 4197.2 NSA 358.6 sSk 28.9

" 8OE 1.9573 9RA .7717 9C313.7038 Flip 7598 I_1 9334.3 SGt 404.8 TMA 4.55 EL1 3608.6 EL2 47.5 ALF 8.77

LAUNCH DATE NOV 27 1664 FLIGHT TIME 334.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC

RL 147.60 LAL -.OO LC4. 64.79 VL

RP 213.$1 LAP -1.52 LOP 284.76 VP

RC 296.356 GL 26.30 GP -5.18 ZAL

PLANETOCENTRIC EON|C

C3 •.464 VHL 3.080 DLA 35.18 RAL 144.75 MAD 6567.3 V[L

LNCN AZ14TN LNCM TIME L-I TIME INJ LAT INJ L_G INJ

68.18 8 15 23 3881.31 *tO.60

111.81 14 35 31 8865.81 -28.59

68.19 • 15 23 3881.31 -28.80

111.81 14 35 31 2865.81 -28.59

66.19 9 15 83 3881.31 028.80

111.81 14 35 31 2865.81 -28.59

DIFFERENTIAL C¢:RRECT|ON6

TOE 1.8•06 TRA .8308 TC-14.0797 BAU 1.7879

ROE .263D RMA .1768 RC3 °.7568 FAU .41031

FOE 3.5174 FMA 3.6404 FC-37.4816 D8P 33153

DOE 1.9014 BRA .8493 8C314.1000 FSP 7322

DISTANCE 735.030 EARTH TO MARS

32.969 GAL -.18 AZL 87.63 HCA 219.96 SNA 186.57 ECC .20893 INC 2.3719 Vl 30.186

23.087 GAP -8.84 AZP 91.82 TAL 558.49 TAp 218.49 RCA 147.59 APO 225.55 v2 25.731

67.14 tAP 58.03 ETS 178.01 ZAE 86.32 ETE I78.67 ZAC 79.03 ETC 257.87 CLP 57.88

11.440 PTH 1.98 VHP 3.392 DPA S.62 RAp 162.62 ECC 1.1561

AT ASC INJ AZMTH INJ TIME 1=0 CST TIN INJ 2 LAT INJ 2 LONG

161.71 14.08 88.59 10 20 4 3261.3 -31.24 154.41

88.89 24.09 86.57 15 23 17 2265.8 -51.24 78.40

162.71 2"4.09 68.59 10 20 4 3281.3 -31.24 154.41

88.69 24.09 68.57 15 23 17 2265.8 -31.24 78.40

162.T1 24.09 68.59 10 20 4 3281.3 -31.24 154.41

86.69 24.09 68.57 15 23 17 2265.8 -31.24 75.40

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

M,T 9540.4 SAM 810.0 $4;3 2192.0 ST 3555.3 SR 540.4 SS 2061.5

RflT .8598 RRF .8530 RTF .9858 CRT .9968 CR$ -.9679 CST -.9794

SO8 8574.7 R23 .0074 R13 .9859 LSA 4127.6 MSA 361.1SSA 29.6

801 2565.8 SGt 412.4 THA 4.18 EL1 3595.9 EL2 42.6 ALF 8.62

LAUNCN DATE MOV 27 1964 FLIr_IT TIME 336.00 ARRIVAL DATE OCT 29 1965

HELIOCENTRIC CCNIC

RL 147.60 LAL -.DO

WP 213.01 LAP -1.55

tic 297.448 GL 66.05

PLAN[TOCENTRIC CONIC

C3 9.458 VHL 3.075

LNCH AZNTH LNCM TIME

69.29 9 E• 14

110.71 14 32 38

69.29 9 25 14

110.71 14 31 38

69.69 9 tS 14

110.71 14 31 38

DIFFERENTIAL CORRECTIONS

TOE 1.6756 TRA .919• TC-14.4091 BAU 1.8140

ROE .1703 RRA .1783 MC3 -._153 FAU .39386

FOE 3.1965 FMA 3.7150 FC-36.0513 Blip 34315

DOE 1.6•61 BRA .9465 8C314.4t53 FSP 7201

DISTANCE 739.260 EARTH TO MARS

LGA. 64.79 VL 32.973 GAL -.35 AZL 87,65 HCA 221.19 944A 186.64 ECC .20926 INC 2.3476 vl 30. 186

LOP 285.95 VP 23.130 GAP °8.97 AZP 91.77 TAL 558.01 TAp 219.19 RCA 147.58 APO 225.70 V2 25.765

GP -4.99 zAL 88.04 ZAp 56.78 ET8 175.99 ZAE 84.7? ET( 178.58 ZAC 79.20 (TC 257.88 CLP 56.61

DLA 34.57 RAt,. 165.62 RAO 6587.3 VEL 11.439 PTH 1.98 VHp 3.441 DPA 5.82 RAp 162.63 ECC 1.1557

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PC) CST TIN lNJ 2 LAT INJ Z LONG

3861.51 -18.14 180,95 t4.72 69.05 10 29 35 3261.5 -30.73 152.67

2884.51 -28.13 87.H 24.71 69.03 15 20 42 2284.5 -3D.72 79.69

3861.52 -28.14 160.95 24.71 69.05 10 29 35 3261.5 -30.73 152.67

21_14.5| -28.13 87.9t_ 24.71 69.03 IS 20 42 2284.5 -30.72 79.69

3861.52 -28.14 160.95 24.72 69.05 10 29 35 3261.5 -30,73 152.67

2884.51 -28.13 87._ 24.71 69.03 15 20 42 2284.5 -30.72 79.69

NID-COURXE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 8?56.0 $6R YSO.S SG3 2116.5 ST 3560.7 SR 532.6 SS 1965.7

RRT .8599RRF .8327 RTF .9861 CRT .9974 CRS -.9843 CST -.9777

9767.1Rt3 .0054 R13 .9861 LSA 4094.3 MSA 365.5 SSA 30.1

SGI 97?6.0 SG2 422.6 THA 3.85 EL1 3600.1 EL2 37.8 ALF 8.49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 27 1964 FLIGHT TIME 338.00

HELIOCENTRIC C(_IIC DISTANCE 743.500

RL 147,60 LAL -.00 LOL 64.79 VL 32.977 GAL -.43 AZL 87.68 HCA 222.38 SMA

RP 216.72 LAP -1.57 LOP 287.15 VP 23,173 GAP -9.10 AZP 91.72 TAL 357.51 TAp

RC 298.526 GL 25.81 GP -4.81 ZAL 88,98 ZAp 53.52 (T8 175.96 ZAE 83.26 ETE

PLANETOCIrNTR I C CONIC

C3 9.438 VHL 3.072 DLA 33.94 RAL 166.52 RAO 6567.3 VEL 11.438 PTH 1.98 VHP

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT

70.45 9 35 43 3840.09 -27.67

109.55 14 29 18 2906.13 -27.68

70.45 9 38 43 3840.09 -27.67

109.55 14 29 18 2905.13 -27.66

110.00 15 2 45 2803.05 -29.93

110.00 14 1 26 2990.16 -25.44

DIFFERENTIAL CORRECTIONS

TOE 1.8476 TRA 1.0129 TC-14.8043 §AU |.8697

ROE .2723 RRA .|783 RC3 -.6275 FAU .38187

FOE 3.0145 FRA 3.7255 FC-35.0270 BSP 34941

BOE 1.8676 BRA 1.0285 8C3|4.8176 FSP 6922

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CCNIC

RL 147.60 LAL -.00 LOL 64.79 VL

RP 212.43 LAp -1.59 LOP 288.35 VP

RC 299.392 GL 25.56 GP -4.64 zAL

PLANI[TOCENTR|C C(_NIC

C3 9.426

LHCH AZNTH

71.68

108.32

71.68

108.32

110.00

110.00

DIFFERENTIAL C.CRRECTIONS

TOE 1.8182 TRA 1.1035 TC-15.1642 8AU 1.9122

ROE .2874 RRA .1786 RC3 -.5894 FAU .36896

FOE 2.7588 FRA 3.7419 FC-33.8878 BSP _§837

BDE 1.8377 BRA 1.1179 8C315.1749 F$1P 6675

ARRIVAL DATE OCT 31 1965

EARTH TO MARS

186.71 ECC .20961 INC 2.3244 vl 30.186

219.89 RCA 147.58 Apo 225.85 V2 25.798

178.51 ZAC 79,57 ETC 257.89 CLP 55.38

3.492 DpA 4.00 RAp 162.67 ECC 1.1553

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

159.07 25.37 69.50 10 39 43 3240.1 -30.20 150.81

89.37 25.37 69.49 15 17 43 2305.1 -30.19 81.12

159.07 25.37 69.50 10 3g 43 3240.1 -30.20 150.81

89.37 25.37 69.49 15 17 43 2305.1 -30.19 81.12

82.30 26.26 72.65 15 49 28 2203.1 -32.00 73.71

93.00 24.37 66.36 14 51 16 2390.2 -28.41 87.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERHIHATION ACCURACY

SGT 9990.1 SGR 753.2 SG3 2053.6 ST 3523.5 SR 522.0 SS 1868.0

RRT .8200 RRF .8106 RTF .9864 CRT .9978 CRS -.9791 CST -.9747

SG810018.4 R23 .0004 R13 .9864 LSA 4004.8 MSA 370.3 SSA 30.8

S6110009.2 SG2 430.3 THA 3.34 EL| 3561.8 EL2 34.3 ALF 8.41

FLIGHT TIME 340.00

DISTANCE 747.746

32.982 GAL -.52 AZL 87.70 HCA 223.38 SMA

23.216 GAP -9.23 AZP 91.67 TAL 356.99 TAp

89.94 ZAP 54.32 ETS 175.93 ZAE 81.78 ETE

VHL 3.070 OLA 33.31RAL 167.44 RAD 6567.3 VEL |1.437 PTH 1.98 VHP 3.544 DpA 4.15 RAp 162.74 ECC 1.1551

LNCH TIN( L-I TIME INJ LAT INJ LONG IHJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

9 46 59 3816.51 -27.18 157.08 26.07 69.96 10 50 36 3216.5 -29.65 148.80

14 25 22 2928.|9 -27.17 90,96 26.07 69.94 15 14 10 2328.2 -29.64 82.72

9 46 59 3816.51 -27.18 157.03 28.07 69.96 10 50 38 3216.5 -29.65 148.80

14 25 22 2928.19 -27.17 90.98 26.07 89.94 15 14 10 2328.2 -29.64 82.72

15 34 13 2717.04 -31.51 76.10 27.59 76.00 16 19 31 2117.0 -35.11 67.24

13 37 18 3075.65 -23.00 100.43 24.11 63.98 14 28 34 2475.7 -26.30 92.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT10212.0 SGR 728.3 SG3 1987.7 ST 3483.9 SR 515.3 SS 1762.8

RflT .7973 RRF .7863 RTF .9866 CRT .9980 CRS -.9726 CST -.9715

8(,810238.0 R23 -.0033 R13 .9866 LSA 3920.1MSA 375.5 SSA 31.5

S6110228.5 St,2 436.8 THA 3.26 ELI 3521.4 EL2 32.1 ALF 8.37

ARRIVAL DATE NOV 2 1965

EARTH TO MARS

186.79 ECC .20998 INC 2.3021 Vl 30.186

220.38 RCA 147.56 Apo 226.01 V2 25.831

178.44 ZAC 79.54 ETC 257.90 CLP 54.19

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 212.15 LAP -1.61

RC 300.645 Gb 25.52

PLANETOCEMTR1C CONIC

C3 9.421VHL 3.069

LNCH AZMTH LNCH TIN(

73.00 9 59 12

107.00 14 20 42

73.00 9 59 12

107,00 14 20 42

110.00 15 56 32

110.00 13 22 32

FLIGHT T|ME 342.00 ARRIVAL DATE HOV 4 1965

DISTANCE 751.9g6 EARTH TO MARS

LOt. 64.79 Vb $2.986 GAL -.61 AZL 87.72 HCA 224.79 SMA 186.86 ECC .21036 INC 2.2807 vl 30.166

LOP 289.55 VP 23.258 GAP -9,36 AZP 91.62 TAL 356.46 TAp 221.25 RCA 147.55 APO 226.18 V2 25.863

GP -4.48 ZAL 90.94 ZAP 53.16 ET8 175,90 ZAE 80.34 ETE 176.37 ZAC 79.71ETC 257.90 CLF 53.03

DLA 32.66 RAL 168.59 RAD 6587.3 VEL 11.437 FTH 1.98 VHP

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

3790.32 -26.67 154.81 26.80 70.42 11 2 23

2954.16 -26.66 92.75 26.80 70.40 15 9 56

3790,32 -26.67 154.81 26.80 70.42 11 2 23

2954.16 -26.66 92.75 26.80 70.40 15 9 56

2658.69 -32.39 71.80 28.63 78.41 16 40 51

3133.59 -21.22 103.99 24.21 62.55 14 14 46

DIFFERENTIAL CORRECTION3 MID-COURSE EXECUTION ACCURACY

TOE 1.7843 TRA 1.2008 7C-15.5064 8AU 1.9540 86T10430.2 8GR 706.0 SG3 1922.9

ROE .2631RRA .17g2 RC3 -.5135 FAU .35622 RflT .7733 RRF .7603 RTF .9868

FOE 2.5061FRA 3.7638 FC-)14_.7355 BSP 36307 S_10454.1 R23 -.0065 R13 .9868

8DE 1.6036 8flA 1.2141 8C313.5149 FSP 6424 S6110444.6 SG2 447.1THA 3.00

LAUNCH DATE NOV 27 1964 FLIGHT TIN| 344.00

HELIOCENTRIC CONIC DISTANCE 756.253

RL 147.60 LAL -.00 LOL 64.79 VL 32.991 GAL -.71 AZL 87.74 HCA 225.99 5HA

RP 211.67 LAp -1.63 LOP 290.76 VP 23.299 GAP -9.48 AZP 91.57 TAL 335.92 TAp

RC 301.687 GL 25.08 GP -4.33 ZAL 91.96 ZAP 52.03 ITS 175.88 ZA( 78.93 ETE

PLANETOCEMTRZC CONIC

C3 9.423 VHL 3.070 OLA 32.00 RAL 169.33 RAD 6367.3 VEL 11.437 PTH 1.98 VHp

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZ14TH 1NJ TIME

74.44 10 12 34 3760.83 -28.15 152.36 27.57 70.87 11 |5 15

105.56 14 15 4 2983.76 -26,14 94.81 27.57 70.86 15 4 48

74.44 10 12 34 3760.83 -26.15 152.36 27.57 70.87 1| 15 15

105.56 14 15 4 2983.76 -26.14 94.81 27.37 70.86 15 4 48

110.00 16 15 28 2611.08 -32.98 66.19 29.58 80.47 16 58 59

110.00 13 11 20 3181.51 -19.69 106.87 24.48 61.48 14 4 22

DIFFERENTIAL C_RECT|CN3 MID-COURSE EXECUTION ACCURACY

TOE 1.7481 TRA 1.3036 TC-15.8232 BAU 1.9942 36T10841.9 SGR 686.5 3G3 1860.1

ROE .2597 RRA .1799 RC3 -.4602 FAU .34380 RRT .7475 RRF .7329 RTF .9870

FOE 2.2734 FflA 3.7857 FC-31.5863 BSP 37001 86810664.0 R23 -.0094 R13 .9870

BDE 1.7673 BRA 1.3160 8C315.8299 FSP 6199 36110654.3 862 455.5 THA 2,77

3.598 DpA 4.28 RAp 162.84 ECC 1.1550

PO CST TIM INJ 2 LAT ]NJ 2 LONG

3190.3 -29.09 146.60

2354.2 -29.08 84.54

3190.3 -29.09 146.60

2354.2 -29.08 84.54

2058.9 -33.64 62.79

2535.6 -24.73 96.59

oRBIT DETERMINATION ACCURACY

87 3437.2 SR 505.5 SS 1660.1

CRT .9979 CRS -.9638 CST -.9673

LSA 3831.3 MSA 382.1 SSA 32.1

EL| 3474.0 EL2 32.3 ALF 8.35

ARRIVAL DATE NOV 6 1965

EARTH TO MARS

186.94 ECC .21080 INC 2.2602 Vl 30.186

221.91 RCA 147.53 APO 226.35 V2 25.895

178.32 ZAC 79.87 ETC 257.89 CLP 51.90

3.653 DpA 4.39 RAp 162.98 ECC 1.1551

PO CST TIM |NJ 2 LAT INJ 2 LONG

3160.8 -28.52 144.17

2383.8 -28.51 86.62

3160.8 -28.52 144.17

2383.8 -28.51 86.62

2011.1 -33.95 59.09

2581.5 -23.54 99.63

ORBIT DETERMINATION ACCURACY

3T 3387.0 SR 499.0 SS 1565.3

CRT .9975 CRS -.9529 CST -.9625

LSA 3744.1 MSA 389.3 SSA 32.6

EL| 3423.4 EL2 55.2 ALF 8.36
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 211.80 LAp -1.64

RC 302.717 GL 24.83

PLANETOCENTRIC CONIC

C3 9.434 VHL 3.071

LNCH AZMTH LNCH TIME

76.02 10 27 23

103.96 14 8 9

78.02 10 27 23

103.98 14 8 g

110.00 18 32 31

110.00 13 2 11

FLIGHT TIME 346.00 ARRIVAL DATE NOV 8 1965

LOt. 64.79 VL 32.995 GAL

LOP 2g1.97 VP 23.341 GAP

GP -4.18 ZAL 93.02 ZAp

DISTANCE 760.514 EARTH TO MARS

-.81 AZL 87.76 HCA 227.20 SMA 187.02 ECC .21125 INC 2.2404 V1 30.186

-g.60 AZP 91.32 TAL 355.56 TAp 222.57 RCA 147.52 Apo 226.53 V2 25.926

50.93 ETS 175.66 ZAE 77.55 ETE 178.27 ZAC 80.03 ETC 257.88 CLP 50.81

DLA 31.32 RAL 170.34 RAD 6567.3 VEL 11.438 pTH 1.98 VHp 3.710 DpA 4.48 RAp 163.14 ECC 1.1553

L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3726.98 -25.62 149.59 28.38 71.55 |l 29 50 3127.0 -27.92 141.42

3018.04 -25.60 97.20 28.37 71.31 14 58 27 2416.0 -27.92 89.04

3726.98 -25.62 149.59 28.38 71.33 11 29 30 3127.0 -27.92 141.42

3016.04 -25.60 97.20 28,37 71.31 14 58 27 2418.0 -27.92 89.04

2569.03 -33.41 64.99 30.47 82.32 17 15 20 196g.0 -34.11 55.81

3223.99 -18.29 109.37 24.86 60.61 13 55 55 2624.0 -22.06 102.26

DIFFERENTIAL CCRRECTIONS

TDE 1.7093 TRA 1.4118 TC-16.1155 BAU 2.0331

ROE .2570 RRA .1804 RC3 -.4080 FAU .33113

FOE 2.0593 FRA 3.8058 FC-30.3891 BSP 37705

BOE 1.7288 BRA 1.4231 6C316.1207 FSP 5979

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTI0847.G SGR 869.3 SG3 1796.4 ST 3333.4 SR 493.8 58 1478.9

RRT .7196 RRF .7039 RTF .9873 CRT .9964 CR8 -.9395 CST -.9572

S6810888.2 R23 -.0113 R13 .9872 LSA 3658.4 MSA 396.2 SSA 33.1

SGl10858.3 $62 464.3 THA 2.55 EL1 3369.5 EL2 41.1 ALF 8.40

LAL_iCH DATE NOV 27 1964 FLIGHT TIM( 348,00

HELIOCENTRIC C_IC

RL 147.60 LAL -.00

RP 211.33 LAp -1.66

RC 303.736 GL 24.58

PLAN£TOCENTRIC CONIC

CS 9.432 VHL 3.074

LNCH AZNTH LNCH TIME

77.80 10 44 9

102.20 13 59 26

77.80 10 44 9

102.20 13 59 26

110.00 16 48 22

110.00 12 54 24

ARRIVAL DATE NOV 10 1965

DIFFERENTIAL CCRRECTIONs

TOE 1.6651 TRA 1.5253 TC-16.3956 8AU 2.0712

ROE .2546 RRA .1812 RC3 -.3581 FAU .31878

FOE 1.8455 FRA 3.8264 FC-29.1984 BSP 38374

BDE 1.6844 8RA 1.5360 8C316.$895 FSP 5761

MID-COURSE EXECUTION ACCURACY

$GTl1047.g SGR 653.9 SG3 1734.1

RRT .6903 RRF .6735 RTF .9874

SG811067.2 R23 -.0132 RI3 .9873

SGIlI05T.I SG2 472.7 THA 2.34

DISTANCE 764.780 EARTH TO MARS

LOt. 64.79 VL 35.000 GAL -.91 AZL 87.78 HCA 228.41 SMA 187.11 ECC .21172 INC 2.2213 vl 30.186

LOP 293.18 VP 25.381 GAP -9.73 AZP 91.47 TAL 354.79 TAp 223.21 RCA 147.49 Apo 226.72 V2 25.956

GP -4.04 ZAL 94.11 ZAp 49.86 ETS 175.84 ZAE 76.20 ETE 178.23 ZAC 80.20 ETC 257.87 CLP 49.74

OLA 30.63 RAL 171.35 RAD 6567.3 VEL 11.439 PTH 1.98 VHP 3.768 DpA 4.55 RAp 163.33 ECC 1.1556

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3687.13 -25.08 146.39 29.21 71.79 11 45 36 3087.1 -27.32 138.25

3058.68 -25.05 100.05 29.21 71.77 14 50 25 2458.7 -27.31 91.92

3687.13 -25.06 146.39 29.21 71.79 11 45 36 3087.1 -27.32 138.25

3058.68 -25.05 100.05 29.21 71.77 14 50 25 2458.7 -27.31 91.92

2530.76 -$3.72 62.04 31.34 84.04 17 30 33 1930.8 -34.18 52.83

3263.04 -16.97 111.62 25.33 59.87 13 48 47 2663.0 -20.85 104.64

ORBIT DETERMINATION ACCURACY

ST 3271.4 SR 489.0 SS 1392.6

CRT .9947 CR8 -.9219 CS7 -.9503

LSA 3565.7 MSA 405.9 SSA 33.6

ELI 5307.4 EL2 49.7 ALF 8.46

LAUNCH DATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 211.08 LAP -1.68

RC 304.748 GL 24.33

PLANETOCENTRIC CONIC

C3 9.460 VHL 3.079

LHCN AZMTH LNCH TIME

79.89 11 3 49

1OO.11 13 47 59

79.89 11 3 49

1OO.11 13 47 59

110.O0 17 3 22

110.00 12 47 36

FLIGHT TIME 350.00 ARRIVAL DATE NOV 12 1965

DISTANCE 769.051 EARTH TO MARS

LOL 64.79 VL 33.005 GAL -1.01AZL 87.80 HCA 229.63 SNA 187.1g ECC .21222 INC 2.2029 Vl 30.186

LOP 294.40 VP 23.421 GAp -g.85 AZP 91.43 TAL 354.21 TAp 223.84 RCA 147.47 Apo 226.92 V2 25.986

GP -3.91 ZAL 95.22 Zkp 48.83 ET$ 175.82 ZkE 74.88 ETE 176.19 ZAC 80.36 ETC 257.85 CLP 48.71

DLA 29.g3 RAL 172.38 RAD 6567.3 VEL 11.440 PTH 1.98 VHp 3.827 DpA 4.60 RAp 163.55 ECC 1.1560

L-I TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZMTH INJ TIME PO CST TEN INJ 2 LAT INJ 2 LONG

3636.24 -24.49 142.53 50.08 72.24 12 4 27 3038.2 -28.69 134.42

3108.71 -24.48 103.39 30.08 72.23 14 39 48 2508.7 -26.68 95.47

3638.24 -24.49 142.53 30.08 72.24 12 4 27 3038.2 -26.69 134.42

3108.71 -24.48 105.59 30.08 72.25 14 39 48 2508.7 -26.68 95.47

2495.19 -33.94 59.29 52.19 85.65 17 44 57 1895.2 -54.17 50.05

3299.76 -15.70 113.72 25.87 §g.24 13 42 56 2699.8 -19.67 106.84

DIFFERENTIAL CORRECTIONS

TDE 1.9168 TRA 1.6440 TC-16.6313 BAU 2.1083

ROE .2528 RRA .1818 RC3 -.3103 FAU .30672

FOE 1.6393 FRA 3.8441 FC-28.0093 8SP 39041

80( 1.9363 BRA 1.6340 8C316.6344 FSP 5555

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11242,g $GR 640.5 SG5 1673.0 ST 5204.0 SR 484.8 SS 1310.5

RRT .6598 RRF .6454 RTF .9874 CRT .9920 CRS -.8994 CST -.9418

SGB11261.1 R23 -.0150 R13 .9874 LSA 3470.3 MSA 417.0 SSA 33.9

SGl11250.8 SG2 481.0 THA 2.16 EL1 3239.9 EL2 60.4 ALF 8.54

LAUNCH DATE NOV 27 1964 FLIGHT TIME 352.00

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 210.82 LAp -1.69

RC 303.746 GL 24.07

PLANETOCENTRIC CONIC

C3 9.517 VML 3.095

LNCH AZMTH LNCH TIME

82.54 11 28 35

97.46 13 31 33

100.00 14 45 14

100.00 12 37 35

110.00 17 1T 43

110.00 12 41 36

ARRIVAL DATE NOV 14 1965

DISTANCE 773.327 EARTH TO MARS

LOt. 64.79 VL 33.010 GAL -1.12 AZL 87.61 HCA 230.85 SMA 187.28 ECC .21275 INC 2.1852 vl 30.186

LOP 295.62 VP 23.460 GAP -9.gG AZP 91.38 TAt. 353.60 TAp 224.45 RCA 147.44 APO 227.13 V2 26.015

GP -3.79 ZAL 96.37 ZAp 47.82 ETS 175.80 zAE 73.58 ETE 178.16 ZAC 80.53 ETC 257.83 CLP 47.71

DLA 29.20 RAL 173.43 RAD 6567.3 VEL 11.441 PTH 1.98 VHp 3.888 DpA 4.63

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

3372.99 -23.91 137.50 50.99 72.71 12 28 8 2973.0

3175.49 -23.90 108.33 50.98 72.69 14 24 29 2575.5

2939.23 -27.50 91.90 52,03 77.79 15 34 14 2339.2

3284.48 -20.40 115.03 29.62 67.67 13 32 20 2684.5

2461.66 -34.08 56.68 33.04 87.19 17 58 45 1861.7

3334.82 -14.47 115.69 26.48 58.69 13 37 11 2734.8

OIFFERENTIAL CORRECTIONS

TOE 1.5651 TRA 1.7674 TC-16.8530 BAU 2.1446

ROE .2516 RRA .1824 RC3 -.2649 FAU .29490

FOE 1.4478 FRA 3.8537 FC-26.8234 BSP 39715

BOE 1.3851 8RA 1.7768 6C316.8550 FSP 5358

RAp 163.80 ECC 1.1566

INJ 2 LAT INJ 2 LONG

-26.05 129.41

-26.04 100.24

-28.90 83.38

-23.25 107.39

-34.10 47.43

-18.51 108.90

ORBIT DETERMINATION ACCURACY

ST 3133.5 SR 481.3 SS 1235.5

CRT .9881CRS -.8724 CST -.9324

LSA 5375.4 MSA 427.6 SSA 34.2

EL1 3169.4 EL2 73.2 ALF 8.64

MID-COURSE EXECUTION ACCURACY

SGT11433.1 3GR 628.9 SG3 1612.7

RRT .6281 RRF .6088 RTF .g876

$5811480.3 R23 -.0167 R13 .9876

S6111439.g SG2 489.1 THA 1.98
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 27 tSS4 FLIGHT TIM( 354.00 ARRIVAL DATE NOV 16 1985

HELIOCENTRIC C(_I|C

RL 147.80 LAL *.00

RP 210.58 LAP -|.71

RC 308.737 GL 13.81

PLANETOCEMYRIC CONIC

C3 9.584 VHL 3.083

LNCH AZNTH LNCH T|ME

85.94 IE 8 44

83.05 18 59 53

100.00 15 13 0

100.00 12 38 18

110.00 17 31 55

110.00 18 35 IE

OIFFERENTIAL _RECT|ON$

TOE 1.5092 TRA 1.$900 TC-17.0450 BAU E.1797

ROE .8509 RRA ,1818 Re3 -.E809 FAU .29315

FOE 1.8853 FRA 3,8107 FC-ES.8309 BP 40353

ROE 1.5199 BRA 1.9048 BC317.04?5 FSP 5159

DISTANCE 717.607 EARTH TO MARS

LOL 64.79 VL 53.016 GAL -1.25 AZL 87.83 HCA 232.07 SMA 187.57 ECC .21331 INC Z.1679 Vl 30.185

LC_ 296.84 VP 23.499 GAP -10.08 AZP 91.33 TAL 351.99 TAp 125.06 RCA 147.41 APO 227.34 V2 26.043

GP -3.67 ZAL 97.54 ZAP 45.64 ETS t75.79 ZA( 12.32 ETE 178.13 ZAC 80.69 ETC 157.80 CLP 46.73

OLA 28.47 RAL 174.49 RAO 8557.3 VEL 11.443 PTH 1.99 VHP 3.950 DPA 4.64 RAP 164.07 ECC 1.1574

L-| TIME INJ LAT INJ LONG INJ RT A$C [NJ AZMTH INJ TIM( PO C3T TIM INJ 2 LAT |NJ 2 LONG

3455.05 -13.30 125.85 31.98 75.11 13 G 21 8858.1 -25.39 120.79

3t�E.36 -13.29 115.72 31.91 73.15 13 54 45 2692.4 -25.$8 108.88

Z853.54 -ZS,47 86.48 33.18 $0,48 16 O 44 Z163.5 -29.49 77.83

5358.10 -18.32 119.85 29.93 65.96 13 34 20 2762.1 -11.41 112.42

2489.73 -34.15 54.19 33.90 95.66 18 12 5 1829.7 -33.97 44.95

3368.67 -13.27 117.57 17.15 58.80 13 31 21 8768.7 -17.36 110.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$G711918.S $GR $19.0 SG5 1558.9 ST 3058.6 SR 478.9 SS 1166.8

RRT .5952 RRF .5745 RTF .9877 CRT .9826 CRS -.8394 CST -.9215

VJ|11533.1 RE$ -.0180 R13 .9ST? LSA 3879,D MSA 43R.E 8SA 34.4

86111611.3 $61 497.1 THA 1.$2 ELI 3094,6 EL2 88.0 ALF 8.75

LAUNCH OAT[ NOV ET ll_l FLIGHT TIN| 356.00 ARRIVAL DATE NOV 18 1965

HELIOCENTRIC CCNIC DISTANCE 781.891 EARTH TO MARS

RL 147.80 LAL -.00 _ 64.19 VL 33.011GAL -1.34 AZL 87.85 H_4 133.29 _AA 187.47 [CC .21389 INC E.1312 Vl 30.186

RP E10,34 LAP -1.71 LOP 198.06 VP 13.53T GAP -10.20 AZff 91.29 TAL 351.38 TAP 115.65 RCA 147.37 APO E87.58 VE 28.071

Mc 307.T19 GL 13.55 GP -3.55 2AL 99,73 2AP 45.99 ETE 175.77 ZA[ 71.09 ETE 178.11 2AC 80.86 ETC 857.77 CLP 45.79

PLANETO¢ENTR I C CQNIC

C3 9.881 _L 3.102 DLA 17.71 RAL 175.57 RAO IS47.3 VEL 11.448 PTH 1.99 VHp 4.013 DPA 4,83 RAP 184.37 ECC 1.1583

LNCH AZMTH INCH TIN| L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ I LAT INJ t LONG

90.00 13 29 48 3209.91 -15.98 111.44 33.T9 T8.15 14 13 16 1609.9 -17.31 103.03

90.00 11 47 27 3541.93 -19.49 133.14 31.73 99.03 11 48 30 mAP--S -82.18 185.99

100.00 15 35 _ 1804,78 -n.06 81.11 34.37 81.66 15 81 !2 8204.7 -19.77 73.48

100.00 It 84 28 8413.19 -19.59 118.58 30.43 64.TT 13 11 30 1913,3 -19.84 118.89

110.00 17 45 4 1399.11 -34.18 S1.80 34.76 90.08 18 15 3 1799.| -33.79 48.57

110.00 11 31 12 3401.68 -11.08 119.38 17.85 $1.78 13 18 1 1801.8 -18.15 118.78

DIFFERENTIAL CCRRECTION9 MIO-COURI_ EXECUTION ACCURACY ORIIT DETERMINATION ACCURACY

TOE 1.44T7 TRA 8.0300 TC-IT.tlSS BAU 1.1150 _T11799,5 SGR 910,5 _;3 1495.6 ST 1977.9 SR 4?8.7 Ss 1101.0

RDE .8505 RItA .1853 RC3 -,1795 FAU .17197 RRT .Sill RRF .5400 RTF ,SST? CRT ,9750 CR8 -.7978 CST -.9078

FOE 1,09T! FRA 3.9STT FC-24.4T10 Blip 40916 $TM21014.3 RI3 -,0193 R13 .9977 LEA 3175.4 NSA 454.0 SSA 34.6

1.4Ul IRA 8.0581 K3IT,tt04 FSP 4995 S6111103.5 861 504.9 THA 1.§7 EL1 3014.0 EL2 104.7 ALF 8.88

LAUNCH DATE NOV ET 1914 FLIGHT TIM( 558.00 ARRIVAL DATE NOV 20 1965

HELIOCENTRIC CONIC DISTANCE 785.179

RL 147.90 LAL -.00 LOL $4.79 VL 33.015 GAL -I.4S AZL 87.$6 HCA

RP 910.10 LAP -1,14 LOP 999,29 VP 23.574 GAP -10.31 AZP 91.84 TAL

RC 308.891GL t3.t? GP -3.45 2AL 99.95 ZAP 44.97 ETS 175.78 ZAE

PLANETOCENTRIC CONIC

C3 9.889 VML 3.113 DLA 85.95 RAL 1TS.SS RAD 9587.3 V(L 11.449 PTH

EARTH TO MARS

854.52 l_lA 157.58 ECC .21451 ]NC 2.1350 vl 30.186

351.78 TAP 811.24 RCA |47.35 APO 227.79 V2 28.098

69,87 ETE 178.09 ZAC 81.02 ETC 257.74 CLP 44.87

1.99 YHP 4.078 DPA 4.81 RAp 164.sg ECC 1.1595

INJ AZMTH INJ TIME PO CST TIM |NJ ELAT |NJ 2 LONG

81.08 14 52 11 1525.8 -27.94 98.95

67.10 12 16 19 3089.9 -20.20 131.83

$4.57 IS 41 9 1154.3 -89.88 89.74

$3,84 13 11 17 1878.4 -18.41 119.58

91.44 15 37 42 1789.8 -33.58 40.30

57,40 13 24 8 2833.9 -15.12 114.58

ORBIT DETERMINATION ACCURACY

ST 8397.0 Sit 475.3 SS 1048.1

CRT .9649 CRS -.7491CST -.8933

LSA 3081,D MSA 488.4 $8A 34.7

ELI 2933.2 (L2 123.3 ALF 9.01

LNCH AZMTH LNCH TINS L-! TIME INJ LAT INJ LONG INJ RT ASC

90.00 14 O 5 812S.90 -ES.99 105.48 35.08

90.00 91 ES 49 3521.93 -17.16 139.07 31.10

100.00 15 55 15 1754.35 -E9.44 73.5| 35.43

100.00 18 13 20 8478,41 -15.01 189.73 31.05

110.00 17 58 12 8359.90 -34.15 49.49 35.91

110.00 18 18 58 8433.93 -10.90 111.14 18.98

DIFFERENTIAL CQRRECTION9 MID-COURW[ EXECUTION ACCURACY

TOE 1.3831 TRA 8.1194 TC-1T.3GSO BAU !.t495 _T119T5.9 SGR 903.8 SG3 1439.3

RDE .8507 RRA .1838 RC3 -.1401 FAU .19101 RRT .51?9 RRF .5051 RTF .9878

FOE .lIE3 FRA 3.8892 FC-18.3121 lip 41570 S6811991.0 R13 -.0204 R13 .9878

llOE 1.4057 8MA 8.1T71 BC31T.3655 FSP 4T78 86111990.1 $81 511,5 THA 1.53

LAUNCH DATE NOV 87 lS54 FLIGHT TIN[ 360.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC CCNIC DISTANCE 790.470

RL 147.80 LAL -.00 LGL Ski.T9 VL 33.031 GAL -1.58 AZL 9T.81 HCA

RP EOI.SI LAP -1.75 LOP 800.51 VP 13.911 GAP -10.41 AZP 91.19 TAt.

RC 309.854 GL 13,00 _p -3.35 ZAL 101.10 zAP 44.07 ETS 175.74 2AS

PLAN(TOC(NlltIC _41¢

C3 9.789 _AL 3.186 DLA 88.1T RAL I77.79 RAO 9597.4 _L 11.451 PTH 1.99 VHp

LNCH AZMTH LNCH TIN| L-I TINS INJ LAT INJ tONG INJ RT AS(; INJ AZMTH INJ TIME

90.00 14 83 59 304t.99 -97.58 100.91 86.84 83.19 15 15 1

90.00 11 10 43 8994.77 -15.45 148.14 31.97 85.97 11 11 20

100.00 18 18 24 8709.84 -19.68 75.11 36.49 89.30 |6 56 33

100.00 11 3 58 8514.78 -13,54 119.57 31.73 93,09 13 I 44

110.00 18 11 5 8341.03 -34,09 47.16 39.50 91.75 18 50 6

110.00 11 11 48 3485.73 -9.73 111.86 29.49 57.07 13 EO 33

DIFFERENTIAL CCNRECT|ONS NIO-¢OUR3E EXECUTION ACCURACY

TOE 1.3148 TRA 8.3140 TC-17.4804 |AU 1.8130 $GTtll4T.5 _dt 599.0 SG3 1384.1

ROE .8518 lIRA .1839 RC8 -.1014 FAU .15017 RRT .49_ W .4999 RTF .9878

FOE .T933 FMA 3.9888 FC-n. ITS8 08P 41177 S6819191.8 R13 -.0114 R13 ,98?8

ROE !.3391 BRA 8.3221 8C317.4807 FSP 4597 S6111151.t SG2 519.9 THA 1.39

135.75 SMA

351.06 TAP

68.68 ETE

EARTH TO MARS

187.66 ECC .21515 INC E.1198 vl 30.186

116.81RCA 147.88 APO 228.03 v2 26.124

178.07 ZAC 81.19 [TC 257.70 CLP 43.97

4.143 DPA 4.57 RAP 185.04 ECC 1.1608

PC) CST TIN INJ 2 LAT |NJ 2 LONG

1462.0 -28.22 92.31

3096.8 -18.57 135.85

1109.2 -29.88 68.38

1924.8 -17.04 122.53

|741,0 -33,33 38.10

1865.7 -14.00 116.38

ORBIT DETERMINATION ACCURACY

ST 2514.g SR 474.3 SS 998.8

CRT .9516 CRS -.8911 CST -.8766

LSA 2984.2 MSA 485.3 $$A 34.7

EL1 2850.9 EL2 144.0 ALF 9.13
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH DATE MOV 2? 1964

HELIOCENTRIC CONIC

RL 147,60 LAL -o00

RP 209.68 LAP -1.76

RC 310.607 GL 22,71

PLANETOCENTRIC CONIC

C_ 9.861VHL 3,140

LNCH AZMTH LNCH TIME

90.00 14 44 50

g0.00 10 58 45

100.00 16 30 64

100.00 11 55 52

110.00 18 23 43

119.00 12 19 2

FLIGHT 11WE 362.00

OI$TANCE 794.765

-1.70 AZL 87.90 HCA

ARRIVAL OATE NOV 24 1965

LOt. 64.79 _L 33.037 GAL

LOP 301.75 VP 23.647 GAP -10.34 AZP 91.15 TAL 350.59 TAp 227.37 RCA 147.23

GP -3.26 ZAL 102.47 ZAP 45.20 ETS 175.73 ZkE 67.52 ET( 178.05 ZAC 81.35

OLA 23.37 RAL 178.87 RAO 6567,4 V(L 11.456 PTH 1.99 VHp 4.210 OpA 4.51

L-I TIN( INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

3008.18 -27.94 97.02 37.33 83,21 15 34 58 2408.2

3754.30 -13.83 146.58 33.35 65.04 12 1 19 5154.3

2667.63 -29.83 72.11 37.48 87.91 17 14 52 2067.8

3569.88 -12.14 152.18 32.49 62.47 12 55 22 2969.9

2313.29 -33.97 45.10 57.40 94.03 19 2 16 1713.3

3AgT.16 -$.58 124.54 30.36 56.78 13 17 19 2897.2

EARTH TO MARS

236.98 SNA 187.76 ECC .21583 IMC 2.1039 vl 30.186

APO 228,28 V2 26.149

ETC 257,66 CLP 43.10

RAp 165.41 ECC 1.1623

INJ 2 LAT INJ 2 LONG

-28.31 B8.38

-17.08 139.42

-29.80 63.31

-15.73 125.23

-33.04 35.99

-12.87 118.10

DIFFERENTIAL O_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.2418 TRA 2.4659 TC-17.5679 BAU 2.3160 S_T12315.3 SGR 593.4 SG3 1530.4 8T 2734,1 SR 473.9 88 934.6

ROE .2524 RRA .1841 RC3 -.0668 FAU .23989 RRT .4595RRF .4343 RTF .9879 CRT .9344 CRS -.6239 CST -.8584

FOE .6119 FRA 3.8648 FC-21.0607 BP 427?6 SG812329.6 R23 -.0227 R13 .9878 LSA 2890.7 MSA 503.7 SSA 34.6

BOE 1.2672 SRA 2.4728 6C317.5680 FSF 4426 _'9112316.3 862 526.9 THA 1.27 EL1 2769.8 EL2 166.7 ALF 9.23

LAUNCH OAT[ NOV 2? 1964 FLIGHT TIN( 364.00 ARRIVAL DATE NOV 26 1965

HELIOCENTRIC CONIC DISTANCE 799.062 EARTH TO MARS

RL 147.80 LAL -.00 LOL 64.79 VL 33.043 GAL -1.83 AZL 87.91HCA 238.22 SMA 187.86 ECC .21655 INC 2.0890 vl 30.186

tip 209.44 LAP -1.78 LOP 302.99 VP 23.682 GAP -10.65 AZP 91.10 TAL 349.70 TAp 227.92 RCA 147.16 APO 228.54 V2 26.174

RC 311. 351 G4. 22.42 r_P -3.18 ZAL 103.75 ZAP 42.35 ETS 175.7t ZAE 66.38 ETE 178.04 ZAC 81.52 ETC 257.61 CLP 42.26

PLAN(TOCENTRIC CONIC

C5 9.964 VHL 3.157 OLA 24.56 RAL 180.00 RAD 6567.4 VEL 11.461PTH 1.99 VHp 4.279 DPA 4.44 RAp 165.81ECC 1.1640

LMCH AZMTH LNCH TIN( L-I TIME IMJ LAT INJ LON6 |NJ RT ASC INJ AZMTH INJ TIM( 1=0 CST TIM INJ 2 LAT INJ Z LONG

90.00 15 3 50 2960.35 -28.17 93.54 38.43 86.94 15 33 10 2560.4 -28.29 84.88

90.00 10 48 42 3608.32 -IZ.31 149.65 34.12 64.30 11 52 8 5206.3 -15.67 142.59

100.00 18 46 33 2629.19 -29.89 69.24 38.49 89.42 17 30 22 2029.2 -29.65 60.44

100.00 11 48 40 3612.71 -10.71 134.63 33.32 61.93 12 48 53 3012.7 -14.45 127.76

110.00 t8 38 9 2268.30 -33.82 &3.01 39.30 95.26 19 14 15 1686.5 -32.73 33.95

110.00 12 15 33 3528.37 -7.39 126.20 51.28 56.53 13 14 22 2928.4 -11.74 119.81

DIPFERENTIAL CCRRECTION9 MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.1834 TRA 2.6221 TC-17.6296 BAU 2.3488 SG7124¥9.9 SGR 389.9 SG3 1277.g ST 2635.1 SR 474.0 _8 920.6

flOE .2340 RRA .1841 RC3 -.0331FAU .22275 RRT .4232 RRF .3994 RTF .9879 CRT .9125 CR8 -.5492 CST -.8403

FOE .4704 FRA 3.8565 FC-19.9591BSAP 43359 S8812493.8 R23 -.0256 R13 .9878 LSA 2801.3 MSA 522.8 SSA 34.4

BOE 1.1927 BRA 2.8285 B¢317.6297 F_P 4255 S8112482.4 SG2 533.8 THA 1.15 ELI 2690.2 EL2 191.6 ALF 9.30

LAUNCH OAT( NOV 27 1964 FLIGHT TIME 366.00 ARRIVAL DATE NOV 28 1955

HELIOCEMTRIC CONIC OISTANCE 803.362 EARTH TO MARS

RL 147.60 LAL o.00 LOL 64.79 YL 33.049 GAL -1.96 AZL 87.93 HCA 259.45 SMA 187.96 ECC .21750 INC 2.0743 vt 30.185

RF 209.24 LAP -t.79 LOP 304.22 VP 23.716 GAP -10.76 AZP 91.05 TAL 349.00 TAp 228.43 RCA 147.12 APO 228.89 V2 26.198

RC 312,488 GL 22o12 GP -3.08 ZAL 105.06 ZAP 41,53 (TS 175.70 ZA( 65.26 ET( 178.05 ZAC 81.69 ETC 257.57 CLP 41.43

FLANETOCEMTRIC CONIC

C3 10,084 VHL 3.176 OLA 23.74 RAL 181.12 RAD 6367.4 VEL 11.466 PTH 1.99 VHP 4.346 DPA 4.36 RAp 166.23 ECC 1.1660

L_CH AZMTH LMCH TIME L-1 TIME IM_ LAT IMJ LOHG |MJ AT ASC IMJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 21 33 2911.68 -28.28 90.33 39.50 88.54 16 10 10 2316.7 -28.19 81.69

90.00 10 39 59 3634.70 -10.87 152.47 34.95 63.69 11 44 15 3254.7 -14.32 145.49

100.00 17 2 1 2392.75 -29.86 66.53 39.51 90.65 17 45 14 1992.T -29.44 57.75

100.00 11 42 12 3633.87 -9.45 136.97 34.21 61.51 12 43 6 3053.9 -13.18 130.17

110.00 18 48 23 2259.99 -33.64 40.98 59.23 96.45 19 26 3 1660.0 -32.38 31.97

110.00 12 12 19 3559.39 -6.22 127.85 32.24 56.32 13 11 39 2959.4 -10.61 121.50

DIFFERENTIAL CCRRECTION3

TOE 1.0848 TRA 2.7842 TC-17.6602 BAU 2.3609

ROE .2560 RRA .1841 tiC3 -.0012 PAU .21986

FOE .3359 PRA 3.8451 PC-18.8757 8SP 43907

BDE 1.1148 GRA 2.7903 0C317.6602 FSP 4087

MID-COURSE EXECUTION ACCURACY

86712639.2 SGR 587.4 SG3 1226.3

RRT .3911RRF .3644 RTF .9878

S8612652.8 R23 -.0246 R13 .9878

$G112641.3 SG2 540.5 THA 1.04

LAUNCH OAT( NOV 27 1964 FLIGHT TIME 368.00

ORBIT DETERMINATION ACCURACY

ST 2579,7 SR 474.6 SS 894.2

CRT .8849 CRS -.4669 CST -.8223

LSA 2717.2 MSA 543.2 SSA 34.2

EL1 2613.9 EL2 218,2 ALP 9.31

ARRIVAL DATE NOV 30 1965

HELIOCENTRIC CCIMIC 01 STANCE 807.664 EARTH TO MARS

RL 147.60 LAL -.00 LOL 64.79 VL 53.055 GAL -2.09 AZL 87.94 HCA vl 30.186

RF 209.04 LAp -1.80 LOP 305.46 VF 23.750 GAP -10.87 AZ_ 91.01TAL V2 26.221

RC 313.411GL 21.81GP -2.99 ZAL 106.39 ZAP 40.73 ET8 175.68 ZAE CLP 40.64

PLANETOCEMTRIC CONIC

C3 10.217 VHL 3.198 DLA 22.90 RAt. 182.26 RAO 6567.4 V_L 11.472 pTH 1.99 VHP 4.416 Dpk 4.26 RAP 166.66 ECC 1.1681

LNCH AZMTH LNCM TIME L-I TIME tNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME 1=0 CST TIN IHJ 2 LAT INJ 2 LONG

90.00 15 38 20 2876.12 -28.32 87.39 40,57 90.02 16 26 16 2276.1 -28.01 78.74

90.D0 10 32 16 3900.31 -9.48 135.12 35.85 63.19 11 37 16 3300.3 -13.00 148.21

100.00 17 16 57 2558.11 -29.82 63.96 40.54 92.20 17 59 35 1958.1 -29.19 55.21

100.00 11 36 19 3693.75 -8.15 139.21 35.14 61.14 12 37 53 3093.7 -11.94 132.47

110,00 19 0 27 2234.32 -33o45 39.00 40.17 97°60 19 37 41 1634.3 -32.02 30.06

110.00 12 9 19 3590.30 -5.05 129.48 33.25 56.15 13 9 9 2990.3 -9.47 123.16

DIFFERENTIAL CORRECTION9 MID-COURSE ExECUTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT12794.9 SGR 585.8 SG5 1176.9 ST 2511.0 SR 475.7 s9 876.0

RRT .3577 RRF .5305 RTF .9878 CRT .8508 CRS -,3803 CST -.8072

$G812806.3 R23 -.0254 R15 .9878 LSA 2641.9 MSA 564.0 6SA 33.8

S8112796,7 SG2 547.0 THA .94 ELI 2545.7 EL2 246.8 ALF 9.24

TOE 1.0008 TRA 2.9532 TC-17.6608 8AU 2.4123

ROE .2385 RRA .1839 RC3 .0286 FAU .21031

FDE .2109 FRA 3.8327 FC-17.8206 9SP 44482

80E 1.0336 8RA 2.9589 9C317.6609 FSP 3931

240.69 5MA 188.06 ECC .21808 INC 2.0601

348.28 TAp 228.98 RCA 147.05 APO 229.08

64.16 ETE 178.02 ZAC 81.86 ETC 257.52
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 19645

LAUNCH DATE NOV 27 1964 FLIGHT TIM( 370.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CONIC 0ISTANCE 811.967 EARTH TO MARS

RL 147.60 LAL -.00 LOL 64.79 VL 33.061GAL -2.23 AZL 87.95 HCA 241.94 SMA 188.17 ECC .21891 1NC 2.0462 vl 30.186

RP 208.85 LAp -1.81 LOP 306.71VP 23.783 GAP -10.98 AZP 90.96 TAL 347.55 TAp 229.49 RCA 146.98 APO 229.36 v2 26.243

RC 314.329 GL 21,49 GP -2.91 ZAL 107.73 ZAP 39.95 ET6 175.67 Zk( 63.09 (TE 178.01 ZAC 62.03 ETC 257.47 CLP 39.86

PLAN[TOCENTRIC CONIC

C3 lO.5iS VHL 3.Z19 DLA 22.06 RAL 183.40 RAO 6567.4 V(L 11.478 pTH 2.00 VflP 4.490 DpA 4.14 RAp 167.12 ECC 1.1708

LMCH AZMTH LNCH TIM( L-; TIME XNJ LAT ZNJ LONG |NJ RT ASC lNJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

gO.OO 15 54 22 2838.00 -28.28 84.60 41.64 91.42 16 41 40 2258.0 -27.79 75.97

gO.D0 10 25 20 3944.41 -8.12 157.63 36.81 62.78 11 51 4 3344.4 -11.70 150.78

100.00 17 31 26 2524.99 -29.71 61.50 41.57 93.49 18 13 31 1925.0 -28.91 52.79

tO0.OO 11 30 56 3732.83 -8.86 141.39 38.13 60.83 12 33 9 3132.6 -10.70 134.70

110.00 19 12 21 2209.26 -53.19 37.09 41.14 98.71 19 49 11 1609.3 -31.63 28.21

110.00 12 6 31 3621.14 -5.88 131.09 34.29 56.01 13 6 52 3021.1 -8.32 124.82

DIFFERENTIAL CORRECTIONS M|D-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9140 TRA 3.1280 TC-17.6326 8AU 2.4434 SG712947.0 SGR 585.0 SG5 1128.3 ST 2451.3 SR 477.3 SS 864.4

ROE .2915 RflA .1836 tiC3 .0567 FAU .20098 RRT .3248 RRF .2966 RTF .9877 CRT .8096 CR8 -.2913 CST -.7951

FOE .0938 FRA 3.8157 FC-18.7839 8SP 45035 SG812960.2 R23 -.0282 R15 .9877 LSA 2576.9 MSA 584.6 S$A 33.4

BOE .9507 BRA 3.1354 8C317.6327 FSP 3774 S6112948.4 SG2 553.2 THA .84 EL1 2481.9 EL2 276.7 ALF 9.07

LAUNCH DATE NOV 27 1964 FLIGHT TIM( 372.00 ARRIVAL DATE DEC 4 1963

HELIOCENTRIC CCIAIC DISTANCE 816.273 EARTH TO MARS

RL 147.60 LAL -.00 LGA. 64.79 VL 33.067 GAL -2.37 AZL 87.97 HCA 243.18 SMA 188.27 ECC .21977 INC 2.0326 Vl 30.186

RP 208.97 LAp -1.61 LOP 307.95 VP 23.815 GAP -11.09 AZP 90.92 TAL 346.81 TAp 229.99 RCA 146.90 APO 229.65 V2 26.264

RC 315.258 GL 21.17 GP -2.84 zAL 109.09 ZAP 39.19 ET$ 175.65 zA( 62.03 ETE 178.00 ZAC 82.21 ETC 257.41 CLP 39.10

PLAN[TOCENTRIC CONIC

C3 10.529 VHL 3.245 OLA

LNCH AZIATH L_H TIM( L-! T|M_ |NJ LAT |NJ LONG |NJ RT ASC INJ AZMTH ZNJ TIM(

90.00 16 9 47 2601.91 -28.19 81.96 42.72 92.74 16 56 29

90.00 10 19 2 3986.86 -6.79 180.04 37.82 62.44 11 25 29

100.00 17 45 31 2493.22 -29.55 59.15 42.62 94.72 18 27 5

100.00 11 25 59 3770.78 -5.59 143.50 37.16 60.59 12 28 50

110.00 19 24 6 2184.80 -32.92 35,23 42.12 99.78 20 0 31

110.00 12 3 55 3651.97 -2.71 132.71 35.37 55.91 15 4 45

DIFFERENTIAL C_IIRECTION8 N|O-COURS( ExECuTION ACCURACY

TOE .82R8 TRA 3.3085 TC-17. 5753 BAU 2.4740 S6113094.5 $GR 584.7 $G3 1080.8

NO( .8649 RRA .1831 RC3 .0829 FAU .19198 RRT .1922 RRF .2832 RTF .9876

FOE -.0160 FRA 3.7951 FC-15.7788 9_P 45584 $6813107.5 R23 -.0271 R13 .9875

BIDE .8938 9RA 3.3136 BC517.STS5 FSP 3924 S6113095.6 SG2 559.1 THA .75

21,20 RAL 184.54 RAD 6567.4 VI[L 11.486 PTH 2.00 VHP 4.563 DpA 4.02 RAP 167.60 ECC 1.1733

PO CST TIM [NJ 2 LAT INJ 2 LONG

2201.9 -27.52 73.36

3386.9 -10.43 153.23

1893.2 -28.59 50.48

3170.8 -9.47 136.86

1584.8 -31.22 26.42

3052.0 -7.16 126.45

(_BZT O(TERMINATION ACCURACY

87 2399.6 SR 479.2 $S 858.8

CRT .7801 CRS -.1994 CST -.7862

LSA 2521.3 MSA 606.1 SSA 33.0

ELI 2427.5 EL2 307.8 ALF 8.77

LAUNCH DATE NOV 27 lg64 FLIGHT TIME 374.00 ARR%VAL DATE 0EC 6 1965

HELIOCENTRIC CONIC DISTANCE 820.57g EARTH TO MARS

RL 147.$0 LAL -.00 LOt. 64.79 VL 33.073 GAL -2.51 AZL 87.98 HCA 244.45 SMA |88.39 ECC .22067 INC 2.0192 Vl 30.186

RP 208.49 LAP -1.82 LOP 309.20 VP 23.846 GAP -11.20 AZP 90.87 TAL 346.05 TAp 230.47 RCA 146.81APO 229.95 V2 26.285

RC 316.140 GL 20.84 GP -2.76 ZAL 110.46 ZAP 38.45 ET$ 175.64 ZAE 61.00 ETE 178.00 ZAC 82.38 ETC 257.36 CLP 38.37

PLANE7OCENTRIC CONIC

C3 10.711VHL 3,273 DLA 20.33 RAL 185.69 RAD 6567.4 VEL 1|.493 PTH 2.00 VHP 4.638 DPA 3.88 RAP 168.10 ECC 1.1733

LNCH AZMTH LNCH T[ME L-[ T|ME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME

90.00 16 24 43 2757.53 -28.06 79.46 43.82 93.99 17 10 50

90.00 10 13 15 4028.16 -5.46 162.37 38.87 62.16 11 20 23

100.00 17 59 16 2462.64 -29.36 56.90 43.69 95.89 16 40 19

100.00 11 21 23 3808.30 -4.33 145.58 38.24 60.59 12 24 51

110.00 19 33 43 2160.90 -32.63 33.43 43.13 100.81 20 11 43

110.00 12 I 26 3682.80 -1.53 134.32 36.50 55.85 13 2 49

DIFFERENTIAL CCIRRECTION$ MI0-COURSE EXECUTION ACCURACY

TOE .7284 TRA 3.4970 TC-17.485g 8AU 2.5039 $G715238.1 3r_R 585.2 $63 1034.8

ROE .2686 RflA .1624 RC3 .1073 FAU .18305 RRT .2808 RRF .2311RTF .9874

FOE -.1208 FRA 3.7730 FC-14.7644 8SP 46110 SG813251.0 R23 -.0278 R13 .9874

BOE .7765 8RA 3.5016 BC317.4882 FSP 3480 S6113239.0 SG2 564.9 THA .66

PO CST TIM INJ 2 LAT INJ 2 LOHG

2167.5 -27.21 70.89

3428.2 -9.16 155.63

1862.6 -28.23 48.28

3208.3 -8.24 138.97

IS60.g -30.79 24.69

3082.8 -6.00 128.08

ORBIT OETERM]HATION ACCURACY

ST 2362.4 SR 481.6 SS 858.9

CRT .7028 CRS -.1122 CST -.7838

LSA 2481.7 MSA 624.8 $SA 32.4

ELI 2387.0 EL2 339.0 ALF 8.32

LAUNCH DATE NOV 27 1964 FLIGHT T|ME 376.00 ARRIVAL OATE DEC 6 1965

HELIOCEHTRIC CCNIC DISTANCE 824.885 EARTH TO MARS

RL 1&7.60 LAL -.OO LOL 64.79 VL 33.079 GAL -2.66 AZL 87.99 MEA 245.67 SMA 188.49 ECC .22162 INC 2.0061 Vl 30.186

RP 208.32 LAp -1.83 LOP 310.45 VP 23.876 GAP -11.51 AZP 90.83 TAL 345.28 TAP 230.95 RCA 146.72 APO 230.27 V2 26.304

RC 317.033 GL 20.50 GP -2.69 ZAL 111.85 ZAP 37.73 (TS 175.62 ZAE 59.98 ETE 177.99 ZAC 82.56 [TC 257.30 CLP 37.65

PLAN[TOCENTRIC CONIC

C3 10.910 VHL 3.503 DLA 19.45 RAL 186.84 RAD 8567.4 V[L 11.502 PTM 2.00 VHP 4.713 DpA 3.73 RAP 168.61 ECC 1.1796

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 39 12 2734.64 -27.88 77.07 44.92 95.18 17 24 47 2134.6 -26.87 68.$5

90.00 10 7 55 4068.60 -4.19 164.64 39.98 61.97 11 15 44 3468.6 -7.91 157.93

100.00 18 12 42 2433.14 -29.13 54.74 44.77 97.00 18 53 15 1833.1 -27.86 46.17

100.00 11 17 6 3845.33 -3.09 147.62 39.37 80.25 12 21 12 3245.3 -7.02 141.0A

110.00 19 47 10 2137.58 -32.32 31.68 44.15 101.80 20 22 48 1557.6 -30.35 23.01

110.00 11 58 8 5713.65 -.35 135.93 37.66 55.82 13 1 1 3113.7 -4.83 129.71

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACy ORBIT DETERMINATION ACCURACY

TOE .6313 TRA 3.6908 TC-17.3728 8AU 2.5340 SG713379.6 8GR 586.1 SG3 990.2 ST 2338.1 8R 484.3 $S 863.1

ROE .2732 RRA .1616 RC3 .1297 FAU .17453 RRT .2300 RRF .1998 RTF .9975 CRT .6377 CR$ -.0280 CST -.786!

FOE -.2163 FRA 3.7469 FC-|3.8495 93P 46652 86815392.4 R23 -.0286 R13 .9872 LSA 2456.3 MSA 641.7 SSA 31.9

60E .6878 8RA 3.6953 8C317.3733 FSP 3541 S6113580.3 SG2 570.3 THA .58 EL1 2358.9 EL2 $69.8 ALF 7.72
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)
i

LAU_CM DATE NOV Z? 1984 FLIGHT TIRE 378.00 ARRIVAL DATE DEC 10 1965

HELIOCENTRIC CONIC DISTANCE 829.192 EARTH TO MARS

RL 147.90 LAL -.00 LOt. 64.79 VL 33.085 GAL -2.81AZL 88.01HCA 248.92 SMA IS8.60 ECC .22260 INC 1.9932 Vl 30.186

RP 208.t& LAF -t.63 LON 311.70 VP 23.908 GAP -11.42 AZP 90.78 TAL 344.49 TAp 231.41RCA 146.62 APO 230.59 v2 26.323

RC S17.924 GL 20.18 GP -2.83 ZAL 113.24 ZAP 37.03 ETS 175.60 ZAE 58.98 (TE 177.99 ZAC 82.74 (TC 237.24 CLP 36.95

PLANETOCENTRIC CONIC

C3 11.128 VHL 3.336 OLA 18.57 RAL 187.98 RAD 6567.4 VEL 11.512 pTH 2.01VHP 4.790 DpA 3.57 RAp 169.15 ECC 1.1882

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

R0.90 16 $3 18 2703.10 -27.88 74.79 4S.04 96.30 17 38 22 2103.1 -26.50 68.31

60.00 10 2 58 4108.29 -2.92 166.86 41.12 61.82 11 11 26 3508.3 -6.66 160.19

100.00 18 28 51 2404.65 -28.88 52.88 45.87 98.07 19 5 56 1804.7 -27.46 44.14

100.00 11 13 6 3881.97 -1.85 149.83 40.$3 80.18 12 17 48 3282.0 -§.80 143.08

110.00 19 58 29 2114.83 -31.99 29.98 45.21 102.75 20 33 44 1314.8 -29.90 21.39

110.00 11 SS 58 3744.58 .83 137.54 38.88 55.83 12 59 22 3144.6 -3.66 131.33

DIFFERENTIAL C_RECTIONS R|D-COURSE EXI[CuT|ON ACCURACY ORBIT DETERNINATION ACCURACY

TOE .530t) TRA 3.8922 TC-17.2293 BAU 2.5835 S&T13516.8 SGR 587.5 SG3 948.7 ST 2329.S SR 487.3 ss 870.3

RO( .2780 RRA .180_ RC3 .1505 FAU .16821 RRT .ZOO1RRF .1890 RTF .9870 CRT .5654 CRS .0511 CST -.7933

FOE -.3046 FRA 3.7175 FC-12.9302 BSP 47181 SGB13829.S R23 -.0295 R13 .9870 LSA 2447.G MSA 853.6 8SA 31.2

BOE .3993 BRA 3.8964 BC317.2299 FSP 3204 S8113§17.3 $82 575.6 THA .50 EL1 2346.2 EL2 399.2 ALF 6.95

LAUNCH DATE NOV 27 1964 FLIGHT TIME 380.00 ARRIVAL DATE DEC 12 1968

HELIOCENTRIC C_IC DISTANCE 833.499 EARTH TO MARS

RL 147.80 LAL -.00 LOL 64.79 VL 33.092 GAL -2.96 AZL 88.02 HCA 248.18 944A 188.72 ECC .22364 INC 1.9806 Vl 30.186

RP 208.01 LAP -1.84 t.(_ s 312.R5 _q_ 23.934 GAP -11.53 AZP 90.74 TAL 343.68 TAp 231.66 RCA 146.51 AL_:) 230.92 V2 26.341

RC 318.808 GL 19.80 the -2.57 ZAL 114.64 ZAP 36.55 ET8 175.59 ZAE 58.00 ETE 177.98 ZAC 82.92 (TC 257.18 CLP 36.27

PLAN(TOCENTRIC CONIC

C3 11.$88 VHL 3.372 DLA 17.68 RAt. 189.13 RAD 6587.4 VEL 11.522 PTH 2.01VHP 4.868 DpA 3.38 RAp 169.TD ECC 1.1871

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 ? 4 2872.77 -27.42 72.60 47.18 97.57 17 51 37

90.00 9 58 21 4147.40 *1.96 IS9.05 42,31 61.73 11 7 29

100.00 18 38 48 2377.12 -28.80 50.66 46.99 99.09 19 18 22

tO0.00 11 9 21 3919.20 -.$2 IS1.$2 41.73 90.11 12 14 40

110.00 ZO 9 40 Z092.85 -31.94 28.35 48,28 103.67 20 44 38

110.00 11 54 SS 3778.$2 2.02 139.15 40.09 55.87 12 57 $1

DIFFERENTIAL CGRRECTION$ MID-COURSE EXECUTION ACCURACY

TOE .4217 TRA 4.1005 TC-17.0S77 BAU 2.$925 SGT13649.0 I_R $09.2 SG3 904.4

ROE .2833 RRA .t794 RC3 .1694 FAU .15812 RRT .tTtOMW .139t RTF .9688

FOE -.3870 FRA 3.8854 FC-lZ.0420 BSP 47708 86613882.8 R23 -o0303 R13 .9888

BOE .5130 BRA 4.1044 6C517.0588 FSP 3075 S8113880.$ $82 580.5 ?HA .42

PO CST TIM INJ 2 LAT INJ 2 LONG

20?2.8 -26.11 64.18

354?.4 -5.43 162_39

1777.1 -27.08 42.20

3318.3 -4.59 143.09

1492.7 -29.44 19.88

$175.5 -2.48 182.93

ORBIT DETERMINATION ACCURACY

ST 2387.0 3R 490.9 $3 880.3

CRT .48?5 CR3 .1248 CST -.8041

LSA 245G.1MsA 666.2 SSA 30.6

EL! 2349.6 EL2 426.3 ALF 6.05

LAUNCH DATE NOV 27 1964 FLIGHT TIM( 382.00

HELIOCENTRIC CONIC DISTANCE 837.805

RL 147.90 LAL -.00 LOt. 64.78 VL 53.088 GAL -$.12 AZL 88.08 HCA 249.43

RP EOT. 89 LAP -1.84 LOP 314.21 VP 23.98l GAP -11.Q5 AZP 90.69 TAL 342.07

RC 319.885 GL 18.44 GP -2.50 ZAL 118.05 ZAP 55,89 ITS 175.57 ZAE $7.04

PLANE?OCENTRIC CONIC

C$ 11.668 VNL 3.410 OLA IS.78 RAL 190.28 RAO 8567.4 V(L 11.$33 PTH 2.01

LNCH AZNTH LNCH TIME L*I TIME INJ LAT INJ LONG |NJ RT ASC IN/ AZMTH

90.00 1? 20 31 2848.57 -27.15 70.S1 48.34 98.39

90.00 9 54 2 4188.02 -.41 171.20 43.55 81.69

1OO.00 18 51 24 2380.49 -28.30 AS.T4 48.T"l _O0.08

100.00 11 5 50 3954.$4 .61 153.S0 42.98 60.11

110.00 20 20 43 2071.05 -31.28 26.77 47.37 104.54

ARRIVAL DATE DEC 14 1965

EARTH TO MARS

SNA 188.83 ECC .22472 INC 1.9681 vl 30.186

TAP 282.30 RCA 146.40 APO 231.27 V2 26.337

ETE 177.98 ZAC 85.10 [TC 237.12 CLP 35.61

VHP 4.947 DPk 3.20 RAP 170.26 ECC 1.1914

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

18 4 35 2043.6 -25.71 62.13

11 3 48 3386.0 -4.19 164.56

19 30 35 1750.5 -28.G2 40.$4

12 11 44 3354.3 -3.37 147.08

20 35 14 1471.1 -28.97 18.33

110.00 11 53 1 $808.$4 3.20

OIFFERENTIAL C_RRECTION9

TOE .3614 TR& 4.3154 TC-18.8814 BAU 2.8214

ROE .2891 RRA .1779 RC3 .1868 FAU .15028

FOE -.4824 FRA 3.8497 FC-11.1884 BSP 48228

BOE .4323 BRA 4.3191 BC316.8624 FSP 2945

140.77 41.38 $5.95 12 SG 27

MID-COURSE EXECUTION ACCURACY

SGTt3T?9.9 SGR 591.3 SG3 863.4

RRT .1428 RRF .1103 RTF .9865

Sr_13792.8 R23 -.03t2 R13 .9865

88113780.2 882 585.2 THA .35

LAUNCH DATE NOV 27 1984 FLIGHT TIME 384.00

HELIOCENTRIC C_NIC DISTANCE 842.109

RL 147.60 LAL -.DO L(X. 84.79 VL 33.108 GAL -3.28 A2L 88.04 HCA 230.89

RP 207.73 LAp -1.85 LOP 315.46 VP 23.988 GAP -11.76 A_ 90.65 TAt. 342.04

RC 320.$58 GL 19.08 rid -2.49 ZAL 11?.48 ZAP 35.04 ITS 175.55 ZAE 56.09

PLAN(TOCENTRIC CONIC

C3 11.911 VHL 3.431 OLA 15.88 RAL 181.42 RAD 6587,5 VEL 11.545 PTH 2.02 vHP

LNCN AZMTH LtK;N TIM( L-I TiM( INJ LAT |NJ L_NG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 33 41 2818.44 -26.85 68.50 49.51 98.35 18 17 16

90.00 9 4R 58 4224.23 .82 173.33 44.82 61.69 11 0 22

100.00 19 3 50 2324.73 -27.88 46.89 49.28 100.98 19 42 34

100.00 11 2 30 3990.18 1.82 155.57 44.28 60.16 12 9 1

110.00 20 31 37 2050,04 -30.91 25.24 48.49 105.37 21 5 47

110.00 11 31 12 $837.83 4.38 142.40 42.67 56.07 12 55 10

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACy

TOE .2121 1WA 4.5371 TC-16.8488 SAU 2.8303 S_713908.0 $GR 593.8 SG3 823.7

ROE .2953 RRA .1783 RC3 .2020 FAU .14270 flflT .1155 RRF .0823 RTF .9861

FOE -.5514 FRA 3.8113 FC-10.STIR BSP 48730 S8818920.7 R23 -.0320 R13 .986!

9DE .3838 BRA 4.5405 BC318.6448 F_ 2821 S8113808.2 $82 589.7 THA .28

3206.5 -1.29 134.57

oRBIT DETERMINATION ACCURACY

ST 2360,7 SR 494.7 SS 891.3

CRT .4058 CRS .1922 CST -.8177

LSA 2481.6 HSA 672.8 SSA 29.9

ELi 2369.5 EL2 450.4 ALF 3.04

ARRIVAL DATE DEC 16 1963

EARTH TO MARS

544A 188.95 ECC .22888 |HC 1.9559 Vt 30.186

TAP 232.72 RCA 146.27 APO 231.62 V2 26.373

ETE 177.98 ZAC 83.28 ETC 257.06 CLP 34.97

5.028 DPA 3,01 RAp 170.85 ECC 1.1960

PO CST TIM INJ 2 LAT INJ 2 LONG

2015.4 -25.28 60.18

3624.2 -2.97 166.70

1724.7 -26.18 $8.55

3390.2 -2.16 149.03

1430.0 -28.$0 16.87

3237.6 -.10 136.19

ORBIT DETERMINATION ACCURACY

ST Z400.5 SR 498.? SS g03.0

CRT ,3221CRS .2534 CST -.8830

LSA 2523.7 NSA 673.6 SSA 29.2

EL1 2406.1 EL2 471.1ALF 3.98
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1 1964)

LAUNCH DATE NOV 27 1954

HELIOCENTRIC CONIC

RL 147.69 LAL -.OD

RP 207.60 LAP -1.85

RC 321.425 GL 18.71

PLANETOCENTRIC CONIC

C3 12.218 VHL 3.495

LNCN AZNTH LNCH lINE

9O.0O 17 46 35

90.00 9 48 9

100.00 19 18 Z

100.00 10 59 EZ

110.00 20 42 23

110.00 11 49 30

PLIGHT TIME 586.00 ARRIVAL DATE DEC 18 1965

DISTANCE 846.412 EARTH TO MARS

LOt. 64.79 VL 53.111GAL -3.45 AZL 88.06 HCA Z§1.94 SNA 189.07 ECC .22705 INC 1.9438 vl 30.186

LOP 318.72 vP 24,013 ;AF -lt.67 AZP 90.60 TAL 341.19 TAp 253.13 RCA 146.14 APO 231.99 v2 26.388

;p -Z.59 ZAL 118.87 ZAP 34.42 ETS 175.55 ZAE 55.16 ETE 177.98 ZAC 83.47 [TC 257.00 CLP 34.34

OLA 14.98 RAL 192.55 RAO 6567,5 VEL 11.559 pTH 2.02 VHP 5.110 DpA 2.80 RAP 171.44 ECC 1.2011

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2568.32 -26.54 66.58 50.71 100.26 18 29 43 1988.5 -24.85 58.32

4262.10 2.04 175.44 46.13 61.75 10 57 11 5662.1 -1.7§ 168.82

22H.83 -27.64 45.11 50.46 101,85 19 54 22 1699.8 -25.73 36.84

4025.83 3.03 157.53 45.58 60.25 12 6 28 3425.8 -.93 151.00

Z029.63 -30.54 23.77 49.64 106.17 21 16 15 1429.6 -28.02 15.48

3868.79 5.56 144.04 44.01 56.22 12 53 59 3268.8 1.09 137.82

DIFFERENTIAL CCRRECTION$ MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO( .1011 "IRA 4.7666 TC-16.3992 8AU 2.6790 SGT14031.4 SGR 596.2 SG3 785.0 ST 2456.5 8R 503.0 $8 914.4

ROE .3021 RRA .1744 RC3 .2158 FAU .13531 RRT .0891 RRF .0551 RTF .9857 CRT .2394 CRS .3088 CST -.8485

FOE -.5940 FRA 3.5694 FC3-9.5873 8SP 49252 SG814044.1 RE3 -.0330 R13 .9857 LSA 2581.6 NSA 675.0 SSA 28.5

DOE .3183 BRA 4.7697 9C316.4006 FSP 2703 $6114031.5 $62 593.8 TMA .22 EL1 2459.5 ELI 487.6 ALF 2.92

LAUNCH DATE NOV 27 1964 FLIGHT TIME 388.00 ARRIVAL OATE DEC 20 1965

EARTH TO MAR8HELIOCENTRIC CONIC DISTANCE 850.713

RL 147.60 LAL -.00 LOL 64.79 VL 33.118 ;AL -3.62 AZL 88.07 HCA 253.20 SMA 189.18 (CC .22827 INC 1.9318 Vl 30.186

RP 207.48 LAP -1.85 LOP 317.98 VP 24.038 GAP -11.99 AZP 90.56 TAL 340.33 TAP 233,55 RCA 146.00 APO 232.37 V2 26.402

RC 322.286 GL 18.33 GP -2.34 ZAL lZ0.29 ZAP 33.80 ETS 175.51 zAE 54.25 ETE 177.97 ZAC 83.65 ETC 256.94 CLP 33.73

PLANI[TOCENTltlC CONIC

C3 12.531 VHL 3.543 DLA

LNCH AZNTH LNCH TIM( L-I TIM( INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME

90.00 17 59 13 2562.18 -26.21 64,73 51.92 101.13 18 41 55

90.00 9 42 3t 4299.68 3.25 177.54 47.48 61.85 10 54 11

100.00 19 26 2 2275.76 -27.29 43.41 51.67 102.69 20 5 58

100.00 10 58 24 4061.52 4.Z$ 159.48 48.94 80.38 12 4 5

110.00 20 53 1 Z009.84 -30.15 22.38 50,81 106.92 2t 26 31

110.00 11 47 54 3900,00 6.74 145,69 43,39 56.4| 12 52 54

DIFFERENTIAL CCRRECTIONS MID-COUR_ EXECUTION ACCURACY

TOE -.0135 TRA 5.0030 TC-16.1351 8A_2.7077 SG714152.3 $GR 598.9 SG3 747.5

ROE .3093 RRA .1722 RC3 .2260 FAU .12814 RRT .0834 RRF ,0286 RTF .9852

FOE -.8513 FRA 3.5239 FC3-8.838? Dill 49735 $6814165.0 R23 -.0340 R13 .9852

80E .3096 8RA 5.0059 BC316.1367 F_P 2586 $611415_,4 _2 597.7 THA .15

14.08 RAt. 193.69 RAO 6567.3 VEL 11.573 pTH 2.02 VHP 5.193 DPA 2.58 RAP 172.08 (CC 1.2066

PO CST TIM INJ 2 LAT INJ 2 LONG

1962.2 -24.41 56.53

3699.7 -.54 170.91

1675.8 -25.27 35.19

3461.3 .25 152.95

1409.8 -27.54 14.14

3300.0 2.28 139.44

ORBIT DETERMINATION ACCURACY

ST 2526.0 SR 507.6 SS 925.2

CRT .1583 CRS .3592 CST -.8637

LSA 2653.8 NSA 671.6 3SA 27.8

EL1 2527.4 EL2 500.9 ALF 1.90

LAUNCH DATE NOV 2? 1964

HELIOCENTRIC CONIC

RL 147.80 LAL -.OO

RP 207.36 LAP -1.85

RC 323.141GL 17.95

PLANETOCENTRIC CONIC

C3 12.911VHL 3.593

LNCH AZMTH LNCM TIME

90.00 18 11 37

90.00 9 39 6

100.00 19 39 48

100.00 10 33 35

110.00 21 3 30

110.00 11 46 23

PLIGHT TIME 390.00 ARRIVAL DATE DEC 22 1965

OISTANCE 855.011 EARTH TO MARS

LOL 64.79 VL 35,125 GAL -3.79 AZL 68.08 HCA 254.46 SNA 169.30 ECC .22956 INC 1.9201 Vl 30.186

LOP 319.24 VP 24.061 GAP -12.11 AZF 90.51 TAL 359.45 TAp 233.92 RCA 145.85 Apo 232.76 V2 26.416

GP " -2.29 ZAL 121.70 ZkP 33.21 (T3 175.49 ZAE 53.55 ETE 177.97 ZAC 83.84 [TC 256.88 CLP 33.14

DLA 13.18 RAL 194.81 RAG 6567.5 V(L 11.589 PTH 2.03 VflP 5.276 DPA 2.36 RAP 172.69 ECC 1.2125

L-Z TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2536.98 -25.66 62.97 55.16 101.95 18 53 54 1937.0 -23.96 54.82

4336.97 4,45 179.63 46.67 62.01 10 51 23 3737.0 .67 172.99

2252.51 -26,94 41,78 52.89 105.48 20 17 22 1652.5 -24.81 33.62

4096.66 5.41 161.44 48.34 60.56 12 152 3496.7 1.45 154.89

1990.66 °29.76 21.00 52.00 107.64 21 36 41 1390.7 -27.06 12.85

5931.26 7.92 147.35 46.60 56.64 12 51 55 3331.3 3.47 141.08

DIFFERENTIAL CORRECTIONS

TOE -.1298 TRA 5.2466 TC-15.8518 BAU 2.7364

ROE .3170 Rflk .1896 RC3 .2386 FAU .12122

FOE -.7020 FRA 3.4751 FC3-6.1263 88P 50223

BOE .3425 BRA 5.2496 8C315.6536 FSP 2473

LAUNCN OATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAb -.00

RP 20?.26 LAP -1.85

MC 323.990 GL 17.57

PLAN_TOCENTRIC C_IC

C3 13.299 VHL 3.647 DLA

LNCN AZNTH LNCH TINE L-I TIME INJ LAT

90.00 18 23 47 2312.70 -25.51

90.00 9 35 51 4374.04 5.63

100.00 19 31 25 2230.09 -26.57

100.00 10 50 55 4131.89 6.59

110.00 21 13 51 1972.13 -29.38

110.00 11 44 38 3962.61 9.09

OIFFERENTIAL CCRRECTIONS

TOE -.2491 TRA 5.4900 TC-15.5515 BAU 2.7653

ROE .3252 RRA .1870 RCS .2477 FAU .11447

FOE -.7479 FRA 3.4227 FC3-7.4522 6SP 50706

DOE .4096 8MA 5.5006 BC315.5535 FSP 2365

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATXON ACCURACY

SGT14270.5 SGR 601.8 SG3 711.2 ST 2608.6 SR 512.3 SS 934.4

RRT .0386 RRF .0030 RTF .9847 CRT .0814 CRS .4042 CST -.8779

S6914283.2 R23 -.0351 R13 .9847 LSA 2738.0 MSA 665.7 SSA 27.2

S6114270.5 SG2 601.4 THA .09 ELI 2609.0 ELI 510.5 ALP .9§

PLIGHT TIME 392.00 ARRIVAL DATE DEC 24 1965

DISTANCE 859.305 EARTH TO MARS

LOL 64.79 VL 33.131 GAL -3.97 AZL 88.09 HCA 255.72 SMA 189.42 ECC .23091 INC 1.9084 vl 30.186

LOP 320.50 VP 24.084 GAP -12.23 AZP 90.47 TAL 338.56 TAp 234.29 RCA 145.68 APO 233.16 V2 26.428

GP -2.24 ZAL 123.11 ZAp 32.63 ETS 175.47 ZAE 52.47 ETE 177.97 ZAC 84.03 ETC 256.82 CLP 32.56

12.28 RAL 195.93 RAD 6567.5 VEL 11.605 PTH 2.03 VHP 5.364 OpA 2.12 RAp 173.33 ECC 1.2189

INJ lONG INJ RT ASC INJ AZNTH INJ TIN( PC) CST TIM INJ 2 LAT INJ 2 LONG

61.28 54.42 102.73 19 5 40 1912.7 -23.50 53.18

181.72 50.29 62.20 10 48 45 3774.0 1.86 175.06

40.21 54.14 104.22 20 28 35 1630.1 -24.35 32.11

163.39 49.77 60.T6 11 59 47 3531.9 2.64 156.82

19.69 53.21 108.32 21 46 43 1372.1 -26.59 11.62

149.02 48.24 56.90 12 51 0 3362.6 4.67 142.72

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14386.1 SGR 604.8 SG5 676.0 ST 2702.4 SR 517.2 SS 942.2

RRT .0144 RRF -.0220 RTF .9841 CRT .O085,CRS .4452 CST -.8908

S6814398.6 R23 -.0362 R13 .9841 LSA 2832.7 HSA 658.2 $SA 26.5

S6114386.| SG2 604.7 THA .05 EL1 2702.4 ELI 517.2 ALF .10
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE k_V 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.DO

RP 207.16 LAP -1.85

RC 324.833 GL 17.16

PLANETOCENTRIC C_IC

C3 13.717 VHL 3.704

LNCH AZNTH LNCH TIM(

90.00 16 35 44

90.00 9 32 46

tOO.O0 20 2 49

100.00 10 48 22

110.00 21 24 4

116.00 11 43 37

FLIGHT TIME 394.00 ARRIVAL DATE DEC Z6 1965

DISTANCE 863.595 EARTH TO MARS

LOL 64.79 VL 33.138 GAL -4.16 AZL 88.10 HCA 256.99 SNA 189.55 ECC .23232 INC 1.8969 ¥1 30.186

LOP 321.77 VP 24.106 GAP -12.35 AZp 90.43 TAL 337.66 TAp 234.65 RCA 145.51 APO 233.58 V2 26.439

GP -2.19 ZAL 124.52 ZAP 32.09 ETS 175.45 ZJq[ 51.60 ETE 177.97 ZAC 84.23 ETC 256.76 CLP 32.00

GLA 11.38 RAL 197.04 RAG 6567.5 VEL 11.623 PTH 2.04 VHP 5.452 SPA 1.88 RAp 173.98 ECC _.2257

L-I TIME |NJ LAT INJ LONG INJ RT ASC IHJ AZ14TH INJ TIN( PO CST TIN INJ 2 LAT |NJ 2 LONG

2489.33 -25.15 59.86 55.70 103.46 19 17 15 1869.3 -23.05 51.62

4410.90 6.79 183.80 51.76 62.44 10 46 17 3810.9 3.05 177.12

2206.47 -26.20 38.71 55.41 104.93 20 39 37 1608.5 -23.89 30.67

4169.99 7.75 165.35 51.24 61.04 11 57 49 3567.0 3.83 158.76

1954.25 -28.99 18.4S 54.45 108.97 21 56 39 1354.3 -26.12 10.44

3993.96 10.25 150.71 49.72 57.21 12 50 11 3394.0 5.86 144.37

DIFFERENTIAL CORRECTIONS

TOE -.3701 TRA 5.7576 TC-15.2343 BAU 2.7941

flOE .3338 RRA .1640 RE3 .2554 FAU .10796

FOE -.7684 FRA 3.3670 FC3-6.6137 B_P 51183

BOE .4984 BRA 5.7599 8C315.2364 F_P 2254

LAUNCH GATE NOV 27 1964

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 207.09 LM' -1.65

RC 325.671GL 11.79

PLAN(T_ENTRIC CONIC

C3 14.167 VHL 3.764

LNCH AZ14TH LN(H TIN(

90.00 16 47 20

90.00 9 29 50

100.00 20 14 Z

100.00 10 49 57

110.00 21 34 7

110.00 11 42 21

NIG-C_OURS( EXECUTION ACCURACY

SGT14499.0 SGR 607.9 SG$ 641.9

RRT -.0089 RRF -.0464 RTF .9634

S6814511.7 RZ3 .0576 R13 -.9834

$6114499.0 _ 607.8 THA 179.98

FL|G_iT TIME 396.00

DISTANCE 867.881

LOL 64.79 VL 33.145 GAL -4.35 AZL 88.11 HCA 258.25 SMA 169.67 ECC .23379

LON 323.03 VP 24.126 GAP -12.47 AZP 90.38 TAL 336.74 TAp 234.99 RCA 145.33

-2.15 ZAL 125.92 ZAP 31.51 ET8 175.43 2AE 50.74 ETE 177.97 ZAC 84.42

OLA 10.49 RAL 198.14 MAD 6567.6 VI[L 11.643 PTH 2.04 VHp 5.541 DpA 1.62

L-| TIM( |NJ LAT |NJ L,(_G |flJ RT AS(: |NJ AZMTH INJ TIME PO CST TIM

2469.85 -24.78 58.12 17.00 104.15 19 28 35 1866.9

4447.57 7.94 185.88 53.25 62.73 10 43 58 3847.6

2187.67 -25.83 37.28 5_.70 105.60 20 50 Z9 1587.7

4201.99 8.90 167.31 52.74 61.34 11 55 59 3602.0

1937.03 -28.80 17.26 15.71 109.58 22 6 24 1337.0

4025.52 11.40 152.41 51.24 57.55 12 49 26 3425.4

OlFFEMENTIAL CatRECTION$

TOE -.4938 112A 6.0240 TC-14.9024 BAU 2.8230

ROE .3480 lIRA .1807 RC5 .2816 FAU .10104

FGE -.8239 FflA 3.3075 FC3-9.2109 B_P 51632

BOE .6012 BRA 9.0261 8C3t4.9047 F_ 2149

ORBIT DETERMINATION ACCURACY-

ST 2865.7 SR 522.3 SS 948.1

CRT -.0586 CRS .4823 CST -.9021

LSA 2936.1 MSA 649.8 SSA 25.8

EL1 2865.9 EL2 521.3 ALF 179.35

ARRIVAL DATE DEC 28 1965

MID-COURSE EXI[CuT|ON ACCURACY

SGT14807.8 SSR 611.0 SG$ §08.8

RRT -.0318 RRF -.0701RTF .9826

Sr,814820.8 R23 .0380 R13 -.8826

$6114807.8 SG2 810.6 THA 179.92

EARTH TO MARS

INC 1.8854 vl 30.186

APO 234.01 V2 26.449

ETC 256.70 CLP 31.45

RAP 174.65 ECC 1.2352

|NJ 2 LAT 1NJ 2 LONG

-22.59 50.13

4.23 179.17

-23.44 29.29

5.00 160.69

-25.66 9.31

7.04 146.03

ORBIT DETERMINATION ACCURACY

ST 2916.4 SR 527.4 SS 951.7

CRT -.1207 CflS .5159 CST -.9120

LSA 3646.1 MSA 640.5 SSA 25.2

EL1 2917.2 EL2 523.4 ALF 178.71

LAUNCH DATE NOV 2T 1964

HELI_ENTRIC CONIC

RL 147.60 LAL -.00

RP 207.06 LAp -1.84

RE 326.503 GL 19.40

PLANETOCENTRIC CONIC

C3 14.652 VHL 3.828

LNCH AZMTH LNCH TIME

90.00 18 58 59

90.00 9 27 2

100.00 20 25 3

100.00 10 43 89

110.00 21 44 3

110.00 11 41 9

FLIGHT TIM( $98.00 ARRIVAL DATE DEC 30 1965

DISTANCE 872,161 EARTH TO MARS

LOt. 64.79 VL 33,152 GAL -4.54 AZL 88.13 HCA 259.51 SNA 189.79 ECC .23533 INC 1.8741 vl 30.186

LOP 324.30 VP 24.148 GAP -12.60 AZP 90.34 TAL 335.81 TAp 235.32 RCA 145.13 APO 234.46 V2 26.459

GP -2.10 ZAL 127.31 2AP 30.98 [T$ 175.41 ZAE 49.90 ETE 177.96 ZAC 84.62 ETC 256.64 CLP 30.91

GLA 9.61 RAL 199.24 RAO 6387.6 VEL 11,653 PTH 2.05 VHP 5.631 DPA 1.36 RAP 175.34 ECC 1.2411

L-I TIME INJ LAT |NJ LONG |NJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM [NJ Z LAT INJ 2 LONG

2445.25 -24.42 56.64 58.33 104.81 19 39 45 1845.3 -22.14 48.72

4464.08 9.07 187.96 54.79 63.08 10 41 46 3884.1 5.39 181.22

2167.87 -25.45 35.91 58.01 106.23 21 1 11 1567.7 -22.99 27.98

4236.97 10.03 189.28 54.28 61.69 11 54 16 3636.9 6.17 162.62

1920.49 -28.22 16.12 56.99 110.15 22 16 3 1320.5 -25.21 8.24

4056.82 12.34 154.13 52.79 57.94 12 48 46 3456.8 8.22 147.70

DIFFERENTIAL CCRRECTION$ HIS-COURSE EXECUTION ACCURACY

TOE -.6194 TRA 6.2985 TC-14.3607 OAU 2.8326 SGT14715.6 $r,,R 614.1SG3 376.8

RG( .3526 RRA .1371 tiC3 .2667 FAU .09349 RRT -.0536 RflF -.0932 flTF .9818

FOE -.6544 FRA 3.2448 FC3-5.6424 BSP 52072 S_14728.4 R23 .0403 R13 -.9818

BOE .7127 BMA 6.3005 8C314.S632.FSP 2046 S6114715.6 SG2 613.2 THA 179.87

LA_ICH DATE NOV 27 1964 FLIGHT TIM( 406.00

HELIOCENTRIC CCNIC DISTANCE 876,435

RL 147.66 LAL -.00 LOt. 64.79 VL 33.159 GAL -4.74 AZL 88.14 HCA 260.78 SMA 189.92 ECC .23693

RP 206.93 LAP -1.84 LOP 325.56 VP 24.165 GAP -12.72 AZP 90.30 TAL 334.86 TAp 235.64 RCA 144.92

RC 327.330 _ 16.01 GP -2.06 ZAL 128.69 ZAP 30.45 ETS 175.39 ZA( 49.67 ETE 177.96 2AC 84.82

PLANETOCENTMIC CONIC

C3 15.172 VHL 3.893 DLA 8.73 RAL 200.32 RAO 6367.6 V(L 11.686 PTfl 2.06 VHP 5.724 SPA 1.09

LNCH AZI4TH LNCH TIME L-! TIME INJ LAT INJ LONG INJ fit ASC INJ AZ14TH ZNJ TIME PO CST TIN

90.00 19 10 19 2424.52 -24.05 53.23 58.67 105.42 19 30 43 1824.5

90.60 9 24 22 4520.37 10.19 190.0§ 56.56 63.44 10 39 42 3920.4

100.00 26 35 34 2149.47 -25.08 34.60 39.34 106.82 21 11 43 1548.5

100.00 10 41 28 4271.65 11.13 171.26 55.86 62.06 11 52 39 3671.7

110.00 21 53 49 1904.63 -27.84 15.04 58.30 110.69 22 25 34 1304.6

110.00 11 40 2 4088.26 13.67 155.87 54.38 58.36 12 48 16 3488.3

GIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTIOi ACCURACY

TGE -.7482 TRA 6.5805 TC-14.2102 BAu 2.9828 _714821.0 S_ 617.2 863 545.8

ROE .3627 RRA .1331 RE3 .2704 FAU .09967 RRT -.0752 RRF -.1160 RTF .9808

FOE -.8809 FflA 3.1788 FC3-5.1109 8SP 52488 86814833.9 R23 .0422 R13 -.9808

BG£ .8314 BRA 6.5823 0C314.2128 FSP 1943 86114821.1 SG2 615.5 THA 179.82

ORBIT DETERMIHATIO¢4 ACCURACY

ST 3033.2 SR 532.7 $S 953.0

CRT -.1771 CRS .5464 CST -.9204

LSA 3161.3 MSA 631.1 SSA 24.6

EL1 3034.7 EL2 524.0 ALF 178.16

ARRIVAL DATE JAN 1 1966

EARTH TO MARS

INC 1.8628 Vl 30.186

APO 234.92 V2 26.467

ETC 256.56 CLP 30.39

RAP 176.03 ECC 1.2497

[NJ 2 LAT INJ 2 LONG

-21.70 47.35

6.54 183.27

-22.54 26.73

7.32 164.56

-24.77 7.22

9.39 149.39

ORBIT GETERMINATION ACCURACY

ST 3154.8 SR 538.0 $6 952.2

CRT -.2289 CRS .5745 CST -.9277

LSA 3260.6 NSA 621.5 SSA 24.0

ELI 3157.3 EL2 523.3 ALF 177.70
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 27 1964 FLIGHT TIME 402.00 ARRIVAL DATE JAN 3 1966

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 206.86 LAP -1.6]

RC 328.152 GL 13.62

PLAMETOCEMTR1C CONIC

C3 15.730 VHL _.966

LNCH AZMTH LNCM TIRE

90.00 19 21 26

90.00 9 21 49

100.00 20 46 34

100.00 10 39 22

110.00 22 3 27

110.00 11 38 58

DIFFERENTIAL CORRECTIO_I8

TOE -.8783 TRA 6.8707 TC-13.8506 BAU 2.9133

ROE .3733 RRA .1488 RCS .2TS0 FAU .08381

FOE -.9026 FRA 3.1086 FC3-4.6126 BSP 52905

00E .9544 BRA 6.8723 9C313.8553 FSP 1848

DISTANCE 880.702 EARTH TO MARS

LOL 64.79 VL 33.166 GAL -4.94 AZL 88.15 HCA 262.05 SMA 190.05 £CC .23860 INC 1.8517 vl 30.186

LOP 326.83 VP 24.182 GAp -12.85 AZp 90.26 TAL 333.90 TAp 235.95 RCA 144.70 APO 235.39 V2 26.474

GP -2.02 ZAL 130.06 ZAP 29.94 ET$ 175.36 ZAE 48.26 ETE 177.96 ZAC 85.02 ETC 256.52 CLP 29.89

DLA T.86 RAL 201.40 RAD 6567.6 VEL 11.710 pTH 2.06 VHp 5.817 DpA ,81 RAP 176.74 ECC 1.2589

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2404.65 -23.88 §3.89 61.04 106.00 20 1 31 1804.7 -21.26 46.06

4556.32 11.28 192.13 57.96 63.85 10 37 45 3956.5 7.68 185.32

2130.08 -24.71 33.36 60.70 107.37 21 22 4 1530.1 -22.10 25.54

4308.33 12.24 173.25 37.47 62.52 11 51 8 3706.3 8.47 166.50

1889.46 -27.47 14.02 59.62 111.19 22 34 57 1289.5 -24.34 6.25

4119.71 14.79 157.62 55.99 58.82 12 47 38 3519.7 10.55 151.08

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SG714923.5 SGR 620.4 SG3 515.8 ST 3279.4 SR 543.3 SS 948.6

RRT -.0961RRF -.1382 RTF .9796 CRT -.2755 CR$ .6002 CST -.9337

S6814936.4 R23 .0442 R13 -.9796 LSA 3402.0 MSA 612.2 SSA 23.4

86114923.8 SG2 617.5 THA 179.77 ELI 3282.9 EL2 521.7 ALF 177.32

LAUNCH DATE NOV 2T 1964 FLIGHT TIME 404.00 ARRIVAL DATE JAN 5 1966

N(LIOCEMTRIC CONIC

RL 147.60 LAL -.00

RP 206.81 LAP -1.63

RC 328.970 GL 15.23

PLAMETOCENTRIC CONIC

C3 16.328 VHL 4.041

LNCH AZNTN LNCH TIM(

90.00 19 $2 22

90.O0 9 19 22

100.00 20 57 4

100.00 10 37 22

110.00 22 12 57

110.00 11 37 58

DIFFERENTIAL CORRECTIONS

TDE-1.0108 TRA 7.1696 TC-13.4846 BAU 2.9442

ROE .3844 RRA .1441 RC3 .2748 FAU .07822

FOE -.9199 FRA 3.0347 FC3-4.1472 BSP 53285

BD( 1.0814 8RA 7.1710 BCS13.4874 FSP 1732

DISTANCE 884.962 EARTH TO MARS

LOt.. 64.79 VL 33.173 GAL -5.15 AZL 88.16 HCA 263.31 SMA 190.17 ECC .24035 INC 1.8406 V1 30.186

LOP 328.10 VP 24.199 GAP -12.99 AZP 90.21 TAL 332.93 TAp 236.24 RCA 144.47 APO 235.88 V2 26.480

GP -1.98 ZAL 131.43 ZAP 29.45 ETS 175.34 ZAE 47.43 ETE 177.95 ZAC 85.22 ETC 256.46 CLP 29.39

DLA 7.00 RAL 202.46 RAO 6567.7 VEL 11.735 PTH 2.07 VHp 5.913 DpA .53 RAp 177.45 ECC 1.2687

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI_TM [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2365.64 -23.32 52.62 62.42 106.54 20 12 8 1785.6 -20.83 44.85

4392.51 12.35 194.25 59.60 64.32 10 35 55 3992.5 8.79 167.37

2112.49 -24.35 32.18 62.07 107.89 21 32 16 1512.5 -21.68 24.40

4340.89 18.32 175.23 59.11 62.99 11 49 43 3740.9 9.59 168.45

1874.99 -27.11 13.05 60.97 111.67 22 44 12 1275.0 -23.93 5.33

4151.15 15.89 159.39 57.65 59.33 12 47 9 3551.2 11.70 152.79

MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

SGT15023.9 SGR 623.5 SG3 486.7 ST 3406.2 SR 548.6 SS 942.4

RRT o.1165 RRF -.1601RTF .9784 CRT -.3177 CRS .6236 CST -.9387

86_15036.8 R23 .0462 R13 -.9784 LSA 3525.2 NSA 603.1 SSA 22.6

SG115024.1 862 619.2 THA 179.72 EL1 3410.7 EL2 519,5 ALF 177.00

LAUNCH DATE NOV 27 1964 FLIGHT TIME 406.00 ARRIVAL DATE JAN 7 1966

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 206.77 LAP -1.$2

RC 329.784 GL 14.85

PLAMETOCENTRIC CONIC

CS 16.970 VHL 4.119

LNCH &ZNTH LNCH TIME L-I TIME INJ LAT

gO.DO 19 43 7 2367.47 -22.96

gO.DO 9 17 2 4628.34 13.40

100.00 21 7 23 2095.70 -24.00

lOO.OO 10 35 28 4375.35 14.38

110.00 22 22 16 1861.23 -26.76

110.OO 11 37 2 4182.58 16.97

DIFFERENTIAL CORRECTIONS

TDE-I.1452 TRA 7.4756 TC-13.1175 BAU 2.9766

RDE .3960 RRA .1391RC3 .2732 FAU .07281

FOE -.9332 FRA 2.9574 FC3-3.7147 BSP 33643

8DE 1.2117 BRA 7.4769 8C313.1204 FSP 1658

DISTANCE 889.213 EARTH TO MARS

LOL 64.79 VL 33.180 GAL -5.36 AZL 88.17 HCA 264.58 SMA 190.30 ECC .24217 ]NC 1.8295 vl 30.186

LOP 329.37 vP 24.214 GAP -13.12 AZP 90.17 TAL 331.94 TAp 236.52 RCA 144.22 APO 236.39 v2 26.486

GP -1.95 ZAL 132.77 ZAp 28.97 ETS 175.31 ZAE 46.66 ETE 177.95 ZAC 85.43 ETC 256.41CLP 28.91

OLA 6.14 RAL 203.51 RAD 6567.7 VEL 11.762 pTH

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

51.41 63.83 107.04 20 22 34

196.36 61.28 64.82 10 34 11

31.06 63.47 108.38 21 42 18

177.27 60.79 63.31 11 48 23

12.13 62.34 112.11 22 53 19

161.18 59.34 59.87 12 46 45

MID-COURSE EXECUTION ACCURACY

SG715122.8 SGR 626.6 SG3 458.5

RRT -.1364 RRF -.1816 RTF .9769

86615133.8 R23 .0485 R13 -.9769

56115123.0 SG2 620.7 THA 179.68

2.08 VHp 6.010 OPA .25 RAP 178.18 ECC 1.2793

PO C$T TIM %NJ 2 LAT INJ Z LONG

1767.5 -20.41 43.66

4028.3 9.90 189.43

1495.7 -21.26 23.33

3775.3 10.70 170.40

1261.2 -23.52 4.46

3582.6 12.84 154.51

ORBIT DETERMINATION ACCURACY

ST 3533.4 SR 553.9 $S 933.8

CRT -.3558 CRS .6456 CST -.9429

LSA 3648.3 MSA 594.4 SSA ZZ.3

ELI 3539.0 EL2 516.8 ALF 176.74

LAUNCH DATE NOV 27 1964 FLIGHT TIME 408.00 AF_IVAL DATE JAN 9 1966

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 206.73 LAp -1.81

RC $30.$95 GL 14.44

PLANETOCENTRIC CONIC

CS 17.656 VHL 4.202

LNCH AZNTH LNCH TIME

90.00 19 53 41

9O.OO 9 14 48

100.00 21 17 31

100.00 10 $3 38

110.00 22 31 30

110.00 11 36 9

DIFFERENTIAL CORRECTIONS

70E-1.2813 TRA 7.7813 TC-12.7431 BAU 3.0086

ROE .4080 RRA .1337 RC3 .2749 FAU .06755

FOE -.9425 FRA 2.8767 FC3-3.3125 BSP 54004

BDE 1.3447 BRA 7.7925 BC312.7461 FSP 1366

DISTANCE 893.455 EARTH TO MARS

LOt. 64.79 VL 33.187 GAL -5.58 AZL 86.18 HCA 265.85 SMA 190.43 ECC .24408 INC 1.8185 vl 30.186

LOP 530.63 VP 24.229 GAP -13.26 AZP 90.13 TAL 330.93 TAp 236.78 RCA 143.95 APO 236.91 VZ 26.490

GP -1.91ZAL 134.11 2Ap 28.50 ETS 175.29 ZAE 45.89 ETE 177.94 ZAC 85.63 ETC 256.36 CLP 28.44

OLA 5.30 RAL 204.56 RAD 6567.7 VEL 11.791 pTH 2.08 VHp 6.109 DpA -.07 RAP 178.93 ECC 1.2906

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2350.14 -22.61 50.26 65.25 107.52 20 32 31 1750.1 -20.00 42.55

4664.01 14.42 198.48 62,98 63.36 10 32 32 4064.0 10.98 191.49

2079.71 -23.65 30.00 64.88 108.84 21 52 11 1479.7 -20.86 22.31

4409.68 13.41 179.29 62.30 64.06 11 47 8 3809.7 11.80 172.36

1848.18 -26.42 11.26 63.73 112.52 23 2 18 1248.2 -23.14 3.64

4213.98 18.03 163.00 61.06 60.46 12 46 23 3614.0 13.97 156.25

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

86T15217.7 8GR 629.6 863 431.3 ST 3660.8 SR 559.1SS 922.7

RRT -.1558 RRF -.2026 RTF .9753 CRT -.3901CRS .6658 CST -.9463

56815230.8 R23 .0511 R13 -.9753 LSA 3771.1MSA 586.1 SSA 21.8

S6115218.1 SG2 621.9 THA 179.63 EL1 3667.5 EL2 513.9 ALF 176.52
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. 1, 1964)

LAUNCM DATE NOV 27 1964 FLIGHT TIME 410.00 ARRIVAL DATE JAN 11 1966

HELIOCENTRIC CO_IC

RL 147.60 LAL -.00

Re 206.70 LAP -1.81

RC 331.403 GL 14.06

PLANETOCENTRIC CONIC

C3 16.390 VHL 4.288

LNCN AZNTH LNCH TIHE

90.00 20 4 4

90.00 9 12 39

100.00 21 27 30

100.00 10 31 54

110.00 22 40 34

110.00 11 35 19

DIFFERENT| AL CORRECTIONS

TDE-1.4193 TRA 8.1154 TC-12.3700 8AU 3.0421

RDE .4205 RRA .1279 RC3 .2737 FAU .06245

FDE -.9479 FRA 2.7921 FC3-2.9399 8SP 54336

BDE 1.4805 8RA 8.1164 BC312.3730 F_P 1476

DISTANCE 897.687 EARTH TO MARS

LOL 64.79 VL 33.195 GAL -5.81AZL 88.19 HCA 267.12 5HA 190.56 ECC .24606 INC 1.8075 Vl 30.186

LOP 331.90 VP 24.242 GAp -13.41AZP 90.09 TAL 329.91 TAp 237.03 RCA 143.67 APO 237.45 VZ 26.493

GP -1.88 ZAL 135.43 ZAp 28.04 ETS 175.27 ZAE 45.12 ETE 177.94 ZAC 85.84 ETC 256.30 CLP 27.98

DLA 4.48 RAL 205.59 RAD 6567.7 VEL 11.623 pTH 2.09 VHp 6.210 OpA -.38 RAp 179.68 ECC 1.30Z7

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2333.64 -22.27 49.17 66.70 107.96 20 42 57 1733.6 -19.61 41.51

4699.53 13.42 200.61 64,73 65.95 10 30 59 4099.5 12.04 193.56

2064.50 -23.31 26.99 66.32 109.26 22 1 55 1464.5 -20.47 21.35

4443.90 16.42 181.33 64.25 64.66 11 45 58 3843.9 12.87 174.34

1835.83 -26.10 10.45 65.13 112.90 23 11 1_ 1235.8 -22.77 2.88

4245.33 19.08 164.83 62.82 61.08 12 46 5 3645.3 15.07 158.00

M|D-COuRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15311.4 SGR 632.6 SG3 404.9 ST 3787.2 SR 564.3 SS 908.9

RRT -.1747 RRF -.2234 RTF .9734 CRT -.4211CRS .6846 C$T -.9490

SG015324.5 R23 .0539 R13 -.9734 LSA 3892.6 MSA 578.3 SSA 21.3

SG115311.6 SG2 622.8 THA 179.59 EL1 3794.8 EL2 510.7 ALF 176.34

LAUNCH DATE NOV 27 1964 FLIGHT TIME 412.00 ARRIVAL DATE JAN 13 1966

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 206.68 LAP -1.80

RC 332.208 GL 13.67

PLANETOCENTRIC CONIC

C3 19.176 VHL 4.379

LNCN AZNTM LNCH TIME

90.00 20 14 16

90.00 9 10 36

100.00 21 37 19

100.00 10 30 14

110.00 22 49 29

110.00 11 34 33

DIFFERENTIAL CORRECTIONS

TDE-1.5396 TRA 8.4473 TC-11.9973 BAU 3.0763

ROE .4333 RRA .1217 RC3 .2718 FAU .03749

FDE -.9497 FRA 2.7039 FC3-2.5956 BSP 54632

8DE 1.6188 BRA 8.4482 8C312.0006 FSP 1388

DISTANCE 901.908 EARTH TO MARS

LOL 64.79 VL 33.202 GAL -6.04 AZL 88.20 HCA 268.39 SMA 190.70 ECC .24813 INC 1.7965 vl 30.186

LOP 333.17 Vp 24.255 GAp -13.35 AZp 90.05 TAL 328.88 TAp 237.27 RCA 143.38 Apo 238.01 v2 26.495

GP -1.85 ZAL 136.73 ZAp 27.59 ETS 175.24 ZAE 44.37 ETE 177.93 ZAC 86.05 ETC 256.25 CLP 27.54

OLA 3.66 RAL 206.61RAD 6567.8 VEL 11.856 pTH 2.10 VHp 6.313 DpA -.69 RAp 180.44 ECC 1.3156

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2517.96 -21.94 48.14 58.16 108.37 20 52 54 1718.0 -19.22 40.52

4754.88 16.39 202.75 66.50 66.58 10 29 31 4134.9 13.08 195.63

2050.08 -22.98 28.05 67,77 109.66 22 11 29 1450.1 -20.09 20.44

4478.00 17.40 183.39 66.03 .65.30 11 44 52 3878.0 13.92 176.32

1824.20 -25.79 9.69 66.56 113.26 23 19 53 1224.2 -22.42 2.16

4276.64 20.10 166.69 64.61 61.75 12 45 50 3676.6 16.16 159.77

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15402.3 SGR 635.5 SG3 379.4 ST 3911.9 SR 569.3 SS 892.9

RRT -.1935 RRF -.2439 RTF .9712 CRT -.4494 CRS .7022 CST -.9511

8GB15415.4 R23 .0569 R13 -.9713 LSA 4012.2 MSA 570.8 SSA 20.9

SG115402.8 8G2 623.5 THA 179.54 EL1 3920.4 EL2 507.5 ALF 176.19

LAUNCH DATE NOV 27 1954 FLIGHT TIME 414.00 ARRIVAL DATE JAN 15 1966

HELIOCENTRIC CONIC

RL 147.60 LAL _.00

RF 206.67 LAP -1.79

RC 333.009 GL 13.29

PLANETOCENTRIC CONIC

C3 20.013 VNL 4.474

LNCH AZMTH LNCH TIME

90.00 20 24 16

90.00 9 8 38

100.00 21 46 58

100.O0 10 28 38

!!0.00 22 58 16

110.00 11 33 50

DIFFERENTIAL CORRECTIONS

TDE-1.70Zt TRA 8.7884 TC-11.6273 8AU 3.1121

ROE .4470 RRA .1150 RE3 .2693 FAU .05268

FOE -.9483 FRA 2.6118 FC3-2.2788 BSP 54895

8DE 1.7398 8RA 8.7892 8C311.6305 FSP 1302

DISTANCE 906.116 EARTH

LOL 64.79 VL 33.209 GAL -6.27 AZL 88.21HCA 269.66 SMA 190.83 ECC .25029 INC

LOP 334.44 vP 24.266 GAp -13.71 AZP 90.01 TAL 327.84 TAp 237.49 RCA 143.06 APO

GP -1.82 ZAL 138.02 ZAp 27.16 ETS 175.21 ZAE 43.63 ETE 177.93 ZAC 86.26 ETC

TO MARS

1.7855 vl 30.186

238.59 vZ 26.497

256.21CLP 27.10

OLA 2.85 RAL 207.62 RAC 6567.8 VEL 11.891PTH 2.11VHp 6.418 OpA -1.01 RAP 181.21 ECC 1.3294

L-I TIME INJ LAT INJ LONG INJ RT kSC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2303.09 -21.61 47.17 69.64 108.75 21 2 41 1703.1 -18.85 39.58

4770.06 17.33 204.91 68.31 67.25 10 28 8 4170.1 14.09 197.72

2036.43 -22.67 27.16 69.24 110.03 22 20 55 1436.4 -19.73 19.59

4511.96 18.35 185.46 67.84 65.98 11 43 50 3912.0 14.95 178.32

1813.27 -25.49 8.98 68.01 113.58 23 28 29 1213.3 -22.08 1.48

4307.89 21.09 168.56 66.44 62.46 12 45 38 3707.9 17.24 161.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8G715491.5 8GR 638.4 SG3 354.7 ST 4034.7 SR 574.2 86 874.8

RRT -.2116 RRF -.2643 RTF .9688 CRT -.4750 CRS .T190 CST -.9527

SG615504.6 R23 .0604 R13 -.9688 LSA 4129.9 MSA 563.8 SSA 20.5

SG115492.1SG2 623.9 THA 179.50 ELl 4044.1 EL2 504.1ALF 176.07

LAUNCN DATE NOV 27 1964 FLIGHT TIWE 416.00 ARRIVAL DATE JAN 17 1966

HELIOCENTRIC CONIC

RL 147.60 LAL -.00

RP 206.67 LAp -1.77

RC 333.807 GL 12.91

PLANETOCENTR1C CONIC

C3 20.911VHL 4.573

LNCH AZMTH LNCH TIME

90.00 20 34 10

90.00 9 6 44

100.00 21 56 28

100.00 10 27 7

110.00 23 6 35

110.00 11 33 9

DIFFERENTIAL OORRECTION8

TDE-1.8436 TRA 9.1387 TC-11.2§92 BAU 3.1486

ROE .4609 RRA .1080 RE3 .2661 FAU .04799

FOE -.9433 FRA 2.5160 FC3-1.9868 BSP 55147

8DE 1.9023 BRA 9.1393 8C311.2624 FSP 1218

DISTANCE 910.311 EARTH TO MARS

LOC 64.79 VL 33.216 GAL -6.52 AZL 88.23 HCA 270.93 SMA 190.96 ECC .25255 INC 1.7746 vl 30.186

LOP 335.71 VP 24.276 GAP -13.86 AZP 89.97 TAL 326.78 TAp 237.70 RCA 142.73 ApO 239.19 V2 26.497

GP -1.79 ZAL 139.29 ZAp 26.74 ET$ 175.19 ZAE 42.89 ETE 177.92 ZAC 86.48 ETC 256.16 CLP 26.68

OLA 2.06 RAL 208.62 RAD 6567.8 VEL 11.929 PTH 2.12 VHp 6.525 DpA -1.34 RAp 182.00 ECC 1.3441

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ Z LONG

2289.02 -21.30 46.25 71.14 109.11 21 12 19 1689.0 -18.50 38.70

4803.08 18.25 207.07 70.15 67.95 10 26 49 4205.1 15.08 199.81

2023.54 -22.37 26.32 70.73 110.37 22 30 11 1423.5 -19.39 18.79

4545.79 19.28 187.55 69.69 66.70 11 42 53 3945.8 15.96 180.32

1803.04 -25.21 8.31 69.47 113.89 23 36 58 1203.0 -21.77 .86

4339.06 22.06 170.46 68.30 63.20 12 45 28 3739.1 18.29 163.36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715577.7 8GR 641.1 8G3 330.7 ST 4154.3 SR 579.0 SS 854.1

RRT -.2295 RRF -.2843 RTF .9659 CRT -.4981CRS .7347 CST -.9537

8GIB15590.9 R23 .0642 R13 -.9659 LSA 4244.0 MSA 557.2 6SA 20.0

SG115578.4 $G2 624.0 THA 179.46 ELI 4164.4 EL2 500.8 ALF 175.97

1499



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAU#ACH DATE MOV 27 1964 FLI;HT TIM( 418.00 ARR|VAL OAT[ JAN ]g 1986

HELIOCEMTRIC COMZC

RL 147.80 LAL -.DO

RP 208.68 LAP -t.76

RC 314.801GL 12.54

PLAN(TOCEMTRIC CONIC

C3 21.849 VHL 4.676 DLA

LNCH AZI4TH L14(H TIM( L-I TIN( INJ LAT

90.00 20 4] 52 2275.72 -21.00

80.00 9 4 55 4839.93 19.11

100.00 22 5 48 2011.42 -22.08

100.00 10 25 $9 4579.47 20.17

110.OO 23 15 25 1793.50 -24.15

110.00 11 32 32 4370.15 23.00

DIFFERENTIAL C_itR(CTIONS

T0[-1.9927 TRA 9.4975 TC-10.0962 9AU 3.18(db

ROE .4755 RRA .1005 RC3 .2924 FAU .04344

FOE -.9863 IRA 2.4183 FC_-1.7199 88P 55343

BiDE Z.0408 BRA 9.4980 BC$10.8994 FSP 1135

DISTANCE 914.492 EARTH TO MARS

LOL 64.79 VL 33.224 GAL -6.77 AZL 88.24 HCA 272.20 SMA 191.10 (CC .25490 IHC 1.7616 vt 30.186

LOP 338.88 VP 24.285 GAP -14.02 AZP 69.93 TAt. 325.70 TAp 237.90 RCA 142.39 APO 239.61 v2 26.498

GP -1.76 ZAL 140.55 ZAP L_.$3 [TS 175.16 ZA( 42.17 ETE 177.91 ZAC 88.69 ETC 256.12 CLP 26.27

1.29 RAIL 209.81RAD 4567.8 V(L 11.969 pTH 2.13 VMp 6.634 DpA -1.67 RAP 182.79 ECC 1.3599

ZMJ L.GNG INJ RT ASC INJ AZNTH IMJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

45.39 72.86 109.44 21 21 47 1675.7 -18.16 37.87

209.28 72.02 68.70 10 25 35 4239.9 16.05 201.92

25.53 72.24 110.68 22 39 20 1411.4 -19.06 18.0]

189.15 71.57 67.46 11 41 59 3979.5 16.94 182.35

7.70 70.94 114.16 23 45 19 1193.5 -21.47 .27

172.39 70.19 63.99 12 45 22 3770.1 19.]2 165.19

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTISGG1.8 _ 843.9 SG3 307.5 ST 4271.7 SR 58].6 S] 831.5

RRT -.2489 RRF -.3048 RTF .9825 CRT -.5195 CRS .7499 CST -.9544

S8815975.1 R23 .0884 R13 -.9625 LSA 4356.1MSA 550.8 SSA 19.6

S8115982.7 $62 623.9 ?HA 179.42 ELI 4282.6 EL2 497.4 ALF 175.$8

LAUNCH DATE NOV 27 1941.4 FLIGHT TINE 420.00 ARRIVAL DATE JAN 21 1966

HELIOCENTRIC C._NIC

RL 147.60 LAL -.00

RP 200.49 LAP -1.75

NC 335._)0 GL 12.17

ffLAN(TQCENTlUC _lC

C$ 22.$90 VHL 4.784

INCH AZNTH INCH 7114(

90.00 ZO 53 24

90.00 9 3 10

100.00 22 14 59

100.00 10 24 16

!10.O0 23 23 48

110.O0 11 31 57

DIFFEM(MTIAL CI_MECTIONS

TDE-Z.131Ni TRA 9.8668 TC-10.5373 BAU 3.2Z58

ROE .4901 li_A .09L_ RC3 .2588 FAU .03900

FOE -.9236 FRA 2.31_11 FC5-1.4752 BSP 55547

BiDE 2.1950 8RA 9.8673 BC310.5405 FSP 1055

DISTANCE 918.657 EARTH

LOL 64.79 V1L 33.231GAL -7.02 AZlL 88.25 HCA 275.46 SMA 191.23 ECC .25735 INC

LGP 330.25 V1P 24.294 GAP -14.19 AZP 89.89 TAL 324.61 TAP 238.08 RCA 142.02 APO

GP -1.73 ZAL 141.79 ZAP 25.93 ET$ 175.14 ZA[ 41.47 ETE 177.90 ZAC 86.91ETC

OLA .53 RAL 210.58 RAID 9597.9 V(L 12.011PTH 2.14 VHP 6.745 DPA -2.01 RAp 183.59 (CC 1.3767

L-I TIME INJ LAT INJ _ INJ NT AS( INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2263.20 -20.72 44.50 74.19 109.75 21 31 7 1683.2 -17.84 37.09

4874.61 19.95 211.45 73.92 69.48 10 24 24 4274.6 16.98 204.04

2000.03 -21.80 24.80 73.78 110.97 22 48 19 1400.0 -18.75 17.]3

4613.01 21.03 191.77 73.48 68.25 11 41 9 4013.0 17.89 164.]8

1784.66 -24.70 7.15 72.44 114.42 23 53 32 1184.7 -21.20 359.74

4401.15 23.91 174.33 72.12 64.81 12 45 18 3801.1 20.32 167.0]

MIO-(OUfl_ME EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGTI5743.G SGR 646.5 SG3 285.1 ST 4384.5 33 588.0 SS 806.6

RRT -.2830 _ -.3239 RTF .9586 CRT -.5385 CRS .7842 CST -.9545

S_13758.9 R23 .0732 R13 -.9586 LSA 4463.§ MSA 544.9 SSA 19.2

$6115744.G $82 623.5 ?HA 179.38 EL1 4396.0 EL2 494.1 ALF 175.62

TO MARS

1.7527 V! ]0.186

240.45 V2 26.494

256.08 CLP 25.88

LAUNCH OATE NO¥ 27 1964 FLIGHT TIM( 422.00 ARRIVAL DATE JAN 23 1966

HELIOCEMTRIC CONIC

RL 147.80 LAL -.DO

RP 206.72 LAP -1.74

RC ]36.176 r.L 11.81

PLAMET_EMTRIC COMIC

C] 2].981VtAL 4.897

LNCH AZI4TH U_H TIN(

90.00 21 2 47

90.00 9 1 29

100.00 ZZ 24 1

1OO.OO 10 22 56

110.OO 23 32 2

110.00 I1 31 24

DIFFEREMTIAL C(:RRECTION$

TOE-2.26_SmTRA1002454 TC-_0.1650 BAU 3.2663

ROE .5084 RMA .0842 RC3 .2537 FAU .03469

FOE -.9091 FRA 2.20_1 FC3-1.2523 9SP 55692

BOE 2.]439 BMAtO.2457 BC310.1881 FSP 976

DISTANCE 922.805 EARTH TO MARS

LOL 64.?9 VL 33.259 GAL -7.29 AZL 68.26 HCA 274.73 SMA 191.37 ECC .25990 INC 1.7416 Vl 30.186

LOP 339.52 VP 24.301 GAP -14.36 AZP 89.86 TAL 323.51 TAp 2]8.25 RCA 141.65 APO 241.11 v2 26.491

GP -1.70 ZAL 143.01 2AP 25.54 (TS 175.11ZN[ 40.77 (T( 177.89 ZAC 87.15 (TC 256.04 CLP 25.49

OLA -.22 RAL 211.55 RAD 8568.0 VEL 12.056 PTH 2.15 VHp 6.858 OpA -2.36 RAp 184.41ECC 1.]947

L-I TIN( INJ LAT INJ LONG INJ RT ASC IMJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2251.42 -20.45 45.83 75.74 110.03 21 40 18 1651.4 -17.5] 36.36

4909.11 20.76 213.66 75.85 70.30 10 23 18 4309.1 17.89 206.16

1989.37 -21.54 24.12 75.]0 111.24 22 57 11 1389.4 -18.46 16.67

4646.40 21.88 193.90 75.42 69.09 11 40 22 4046.4 18.82 186.4]

1778.49 -24.47 6.61 73.95 114.65 24 1 38 1176.5 -20.94 ]59.24

4432.04 24.80 176.30 74.08 65.68 12 45 16 3832.0 21.50 168.89

M[O-CoUflS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715623.1 S_ 849.0 983 265.4 ST 4493.7 $R 592.2 S] ??9.9

RRT -.2808 RIRF -.3435 RTF .9539 CRT -.5560 CRS .7781CST -.954]

_,A015838.5 R23 .0785 R13 -.9539 LSA 4567.4 MSA 539.2 SSA 18.8

38113824.2 SG2 822.9 ?HA 179.34 EL1 4505.9 EL2 490.8 ALF 175.76

LAUNCH DATE NOV 27 1964 FLIGHT TIME 424.00 ARRIVAL DATE JAN 25 1966

HELIOCENTRIC (_NIC DISTANCE 926.935 EARTH TO MARS

NL 147.60 LAL -.00 LOt. 64.79 VL 33.248 GAL -7.55 AZL 88.27 HCA 276.00 SMA 191.51ECC .26257 INC 1.7306 vl ]0.186

RP Z08.75 LAP -1.72 LOP 340.79 _IP 24.307 GAP -14.54 AZP 89.02 TAL 322.40 TAP 238.40 RCA 141.22 APO

3¢ 336.957 GL 11.45 GP -1.68 ZAL 144.21 zAP 25.17 (T9 173.09 ZAi[ 40.08 ET( 177.88 ZAC 87.35 ETC

PLM4(TOCENTMIC CONIC

C3 25.344 IRA|. 5.014 OLA -.93 RAL 2|2.30 RAO 854_.0 1fill 12.105 PTH 2.17 VHP 6.974 DPA -2.71 RAp

LNCH AZMTH t.NCH 7114[ L-I TIME INJ LAT INJ _ INJ RT ASC INJ Alq4TH INJ TIM( PO CST TIM

90.O0 23 12 ! 2240.30 -Z0.19 43.12 77.30 110.29 21 49 21 1640.4

90.00 8 59 52 4943.43 21.53 Z15.M 77.81 71.15 10 22 15 4343.4

100.00 22 32 55 1979.42 -21.29 23.48 75.85 111.49 23 5 54 1379.4

IO0.00 10 21 _HI 4679.62 L_.85 lSG.05 77.39 69.95 11 39 39 4079.6

110.O0 23 40 9 17_.98 -24.26 6.13 75.47 114.86 24 9 37 1169.0

110.O0 11 30 55 4462.83 25.84 178._9 7&.00 66.58 12 45 18 3862.8

DIFFERENTIAL C._Rli_CTIONs MID-COURSE EXECUTION ACCURACY

M-2.4401 _11A10.6347 TC3-9.8396 BAt) 3.3086 86715901.2 SrA 851.4 SG3 242.4

ROE .5212 RIIA .0753 RC3 .2469 FAU .03048 fiR? -.2971 RlilF -.3828 RTF .9483

FOE -.8915 IRA 2.0947 FC3-1.0489 8SP 55825 Sr_15014.8 R23 .0844 R13 -.9483

BOE 2.4951 MA10.6350 BC3 9.6427 FSP 899 981|5902.4 SGZ 622.0 THA 179.30

241.79 V2 26.488

256.00 CLP 25.12

185.2] ECC 1.4118

INJ 2 LAT INJ 2 LONG

-17.24 ]5.68

18.76 208.]0

-18.19 16.06

19.71 188.49

-20.70 ]56.?9

22.25 170.78

OR�IT OETERMINATION ACCURACY

ST 45g9.4 $R $96.1 SS 711.3

CRT -.5721CRS .7916 CST -.95]5

LSA 4687.8 NSA 53].8 SSA 18.5

EL1 4612.1 EL2 487.6 ALF 175.71

1500



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 27 1964 FLIGHT T|IE 426.00 ARRIVAL DATE JAN 27 1966

NELIOCEMTRIC CONIC

RL 147.60 LAL -.DO

NP ZOD.T9 LAP -1.71

NC 337.733 GL 11.10

PLAN(TOCENTRIC CONIC

C3 26.384 VHL 5.137

LNCH AZMTH LNCM TIM(

90.DO Z1 21 6

90.00 8 58 19

IO0.00 22 41 40

IOO.OO 10 20 26

!10.00 23 48 7

110.00 11 30 28

DIFFERENTIAL CORRECTIONS

TDE-2.5922 TRA11.0338 TC3-9.5010 8AU 3.3524

ROE .53T3 RRA .0660 RC3 .2437 FAU .02632

FOE -.8710 FRA 1.9799 FC3 -.8638 8SP 55928

BO( 2.&473 BRA11.0340 BC3 9.5041 FSP 825

DISTANCE 931.045 EARTH TO MARS

LOt. 64.79 VL 33.254 GAL -7.83 AZL 88.28 HCA 277.27 SNA 191.65 ECC .26535 |NC 1.7195 Vl $0.186

LOP 342.06 VF 24.312 GAP -14.72 AZP 89.79 TAL 321.27 TAp 238.54 RCA 140.79 APO 242.50 V2 26.483

GP -I.65 ZAL 145.39 ZAp 24.80 (TS 175.06 zAE 39.41ET( 177.87 ZAC 87.57 ETC 255.97 CLP 24.75

DLA -1.67 RAL 213.45 RAG 6566.1VEL 12.156 PTH 2.18 VHP 7.093 OPA -3.06 RAP 186.06 ECC 1.4342

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIM( P, CST TIM INJ Z LAT INJ Z LONG

2230.06 -19.94 42.46 78.87 110.53 21 58 16 1630.1 -16.97 35.05

4977.56 22.27 216.11 79.80 72.04 10 21 16 4377.6 19.60 210.45

1970.17 -21.06 22.99 76.41 111.72 23 14 30 1370.2 -17.93 15.50

4712.67 23.40 198.22 79,39 70.85 11 38 59 4112.7 20.58 190.57

1762.12 -24.08 5.70 77.01 115.05 24 17 30 !162.1 -20.48 358.38

4493.49 26.46 180.30 78.11 67.52 12 45 21 3893.5 23.18 172.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15978.1SGR 853.7 863 222.2 ST 4700.1SR 599.8 68 720.9

RRT *.3131RRF -.3918 RTF .9414 CRT -.5866 CRS .8048 CST -.9523

Sr_15989.4 R23 .0912 R13 -.9414 LSA 4763.4 MSA 528.7 SSA 18.1

S6115977.4 SG2 620.8 THA 179.26 EL1 4713.4 EL2 494.4 ALF 175.67

LAUN_ DATE NOV 27 1964 FLIGHT TIRE 428.00 ARRIVAL DATE JAN 29 1966

I'I[LI(_ENTRIC CONIC

ML 147.G0 LAL -.00

204.84 LAp -1.69

RC 338.5OG GL 10.75

PLAN(TOCEllATRIC CONIC

C3 27.707 VHL 5.284

LNCM AZNTM LNCH TIN(

90.00 21 30 2

90.00 8 36 49

100.00 22 50 16

IOO.OO 10 19 16

110.00 25 55 59

110.00 11 30 3

DIFFERENTIAL C_NRECTION$

T0(-2.7470 TRAll.4424 TC3-9.1698 BAU 3.3978

RDE .5539 RRA .0561 RC3 .2383 FAU .02229

FOE -.8480 FRA 1.8907 YC3 -.8966 8SP 55986

BDE 2.8023 BRA11.4426 OCT 9.1728 FSP 752

DISTANCE 935.134 EARTH TO MARS

LOL 84.79 VL 53.261 GAL -8.12 AZL 88.29 HCA 278.54 SIAA 191.78 ECC .26824 INC 1.7063 vl 30.186

LOP 343.33 Vie 24.316 GAP -14.91 AZP 89.75 TAL 320.13 TAp 238.66 RCA 140.34 APO 243.23 vZ 26.477

GP -1.83 ZAL 148.56 ZAP 24.45 (TS 175.03 ZAE 38.74 ETE 177.85 ZAC 87.80 ETC 255.94 CLP 24.40

OLA -2.37 RAt. 214.38 RAID 6568.1 VEL 12.210 PTH 2.19 VHP 7.214 DPA -3.42 RAp 186.91 ECC 1.4560

L-I TIME INJ LAT INJ L_G INJ RT ASC INJ A]_ATH INJ TIN( P, CST TIM INJ 2 LAT INJ 2 LONG

2220.43 -19.71 41.85 80.46 110.75 22 7 2 1620.4 -16.71 34.46

3011.49 22.99 220.56 81.81 72.96 10 20 21 4411.5 20.41 212.61

1961.60 -Z0.84 22.35 79.99 111.93 23 22 58 1561.6 -17.69 14.98

4745.56 24.12 200.40 81.41 71.79 11 38 22 4145.6 21.41 192.65

1755.90 -23.86 5.30 78.56 115.22 24 25 15 1155.9 -20.28 358.01

4524.02 27.24 182.33 80.19 98.50 12 45 27 3924.0 24.07 174.60

MID-(OUR8[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT18047.8 _ 935.9 ST,.3 202.6 ST 4796.9 SIR 603.3 SS 689.1

RRT -._89RMF -.4009 RTF .9330 CRT -.6001CRS .8180 CST -.9505

S6818061.0 R23 .0991Rl3 -.9330 LSA 4855.4 MSA 323.7 SSA 17.8

SG119049.0 S_ 619.4 THA 179.23 EL1 4810.7 EL2 481.2 ALF 175.64

LAUNCH DATE NOV 27 1984 FLIGHT TIN( 430.00 ARRIVAL DATE JAN 31 1966

HELIOCENTRIC CONIC

RL 147.60 LAL -.0D LOL 64.79 VL 33.269 GAL

RP 206.90 LAp -1.67 LOP 344.60 VP 24.319 GAP -15.11 AZP

RC 339.274 GL 10.41GP -1.60 ZAL 147.71 ZAP 24.11 (TS

PLAN[TOCEMTRIC CONIC

C3 29.117 VHL 5.396 OLA -3.06 RAL 215.30 MAD 8588.2 VEL 12.267 PTH 2.21VHP 7.337 DPA -3.78 RAp 187.76

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME P, CST TIM INJ 2 LAT

90.00 21 38 50 2211.47 -19.49 41.28 82.06 110.95 22 IS 41 1611.5 -16.47 33.91

90.00 9 55 23 5045.23 23.82 222.61 83.65 73.91 10 19 29 4443.2 21.18 214.79

IOO.OO 22 58 45 1953.68 °20.64 21.85 81.58 112.11 23 31 18 1353.7 -17.46 14.50

IOO.00 10 18 10 4778.28 24.80 202.59 83.46 72.75 11 37 48 4178.3 22.20 194.76

110.00 O 7 39 1750.29 -23.72 4.95 80.12 115.37 0 36 49 1150.3 -20.10 357.67

110.00 11 29 41 4554.41 27.98 184.39 82.23 69.51 12 45 35 3954.4 24.93 176.54

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.9020 TRA11.8634 TC3-8.8474 8AU 3.4452 SGT16118.1 $GR 658.0 SG3 183.7 ST 4888.7 SR 606.5 SS 655.7

ROE .5710 RRA .0458 RC3 .2327 FAU .01833 RRT -.3444 RRF -.4195 RTF .9224 CRT -.6122 CRS .8311CST -.9479

FOE -.8222 FRA 1.7377 FC3 -.5451 8SP 58022 S6816131.5 RZ3 .1081 R13 -.9224 LSA 4942.4 MSA 519.0 SSA 17.5

BiDE 2.9576 6RA11.8635 8C3 8.8504 FSP 681 S6116119.7 SG2 617.7 THA 179.19 EL1 4902.9 EL2 478.2 ALF 175.62

DISTANCE 939.200 EARTH TO MARS

-8.41 AZL 88.30 HCA 279.80 SMA 191.93 ECC .27126 INC 1.6971 V1 30.186

88.71 TAL 318.97 TAp 238.77 RCA 139.86 APO 243.99 v2 26.470

173.01 ZA( 38.09 [TE 177.84 ZAC 88.02 ETC 255.92 CLP 24.06

ECC 1.4792

INJ 2 LONG

LAUNCH DATE NOV 27 1964 FLIGHT TIN( 432.00 ARRIVAL DATE FEB 2 1966

HELIO¢EMTRIC CONIC DISTANCE 943.242 EARTH

RL 147.60 LAL -.00 LOt. 64.79 VL 33.277 GAL -8.71 AZL 88.31 HCA 281.07 SMA 192.07 ECC .27441 INC

RP 206.97 LAP -1.63 LOP 345.86 VP 24.321 GAP °15.31 AZP 89.88 TN. 317.80 TAp 238.87 RCA 139.36 APO

RC 340.039 _. 10.07 GP -1.58 ZAL 148.84 ZAP L_.78 ET8 174.98 ZAE 37.44 ETE 177.82 ZAC 88.25 ETC

PLAN(TOCENTRIC CONIC

C3 30.620 VHL 5.534 DLA °3.73 RAL 216.22 RAO 6568.2 VEL 12.329 PTH 2.22 VHP 7.464 OpA -4.15 RAp

LMCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

go.o0 21 47 29 2203.17 -19.29 40.76 83.67 111.14 22 24 12

90.00 8 54 1 5076.77 24.23 224.88 65.91 74.88 10 18 39

IOO.00 23 7 5 1946.40 -20.45 21.39 83.18 112.29 23 39 32

100.00 10 17 6 4810.77 25.44 204.80 85.54 73.75 11 37 17

110.00 0 15 16 1745.29 -23.57 4.63 81.69 115.51 0 44 21

110.00 11 29 21 4584.65 28.68 186.48 84.36 70.55 12 45 45

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE-S.0598 TRA12.2945 TC3-8.5347 BAU 3.4950 SGT18186.3 SGR 860.0 SG3 165.6

RDE .5884 RRA .0349 RC3 .2270 FAU .01446 RRT -.3596 RRF -.4379 RTF .9089

FOE -.7938 FRA 1.6105 FC3 -.4088 BSP $6007 Sr_16199.7 R23 .1186 RI3 -.g090

BOE 3.1158 BRA12.2945 BC3 8.5377 FSP 612 $6116188.0 962 615.8 THA 179.16

TO MARS

1.6859 vl 30.186

244.77 V2 26.462

255.89 CLP 23.73

188.62 (CC 1.5039

P, CDT TIM INJ 2 LAT INJ 2 L-N6

1603.2 -16.25 33.41

4478.8 21.92 216.97

1346.4 -17.23 14.05

4210.8 22.96 196.87

1145.3 -19.94 357.37

3984;6 23.76 178.$0

ORBIT DETERMINATION ACCURACy

ST 4976.4 SR 609.4 S$ 620.9

CRT -.6235 CRS .8443 CST -.9447

LSA S025.6 NSA 514.S SSA 17.2

EL1 4g91.0 EL2 473.0 ALF 173.sg
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 27 1964 FLIGHT TIME 434.00 ARRIVAL DATE FE8 4 1966

HELIOCENTRIC CC_IC

RL 147.60 LAL -,00

RP 207,04 LAP -I,64

RC 540.800 GL 9.74

PLANETOCENTRIC CONIC

C3 32.223 VHL 5.676

LHCH AZNTH LNCN TIME

90.00 21 56 1

90.00 8 52 41

1OO.OO 23 15 18

1OO.OO 10 16 5

110.00 0 22 45

110.OO 11 29 3

DIFFERENTIAL CORRECTIC_NS

TOE-3.2174 TRA12.7376 TC3-8.2288 8AU 3.5461

ROE .6062 RRA .0235 RC] .2211FAU .01064

FOE -.7628 FRA 1.4792 FC3 -.2860 88P 55977

8OE 3.2740 8R412.7176 BC3 8.2318 FSP 545

DISTANCE 947.257 EARTH T0 MARS

LOt. 64.79 VL 3].284 GAL -9.02 A ZL 88.3] HCA 282.34 SNA 192.21 ECC .27769 INC 1.6745 vl 50.186

LOP 547.13 VP 24,322 GAp -15.52 AZP 89.64 TAL 316.61 TAp 238.95 RCA 138.83 APO 245.58 v2 26,453

GP -1.56 ZAL 149.96 ZAp 23.46 ETS 174.96 ZAE 56.81ETE 177.80 ZAC 88.48 ETC 255.87 CLP 23.41

OLA -4.39 RAL 217.12 RAD 6568.3 VEL 12.393 pTH 2.24 VHp 7.593 OpA -4.53 RAp 189.49 ECC 1.5503

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2195.49 -19.10 40.28 85.30 111.31 22 32 37 1595.5 -16.04 52.94

5112.09 24.80 227.15 87.99 75.88 10 17 5] 4512.1 2Z,62 219.16

1939.73 -20.26 20.97 84.79 112.44 23 47 58 1]]9.7 -17.06 13.65

4843.09 26.03 207.01 87.63 74.77 11 36 48 4243.1 23.69 199.00

1740.86 -23.44 4.36 83.28 115.62 0 51 46 1140.9 -19.80 357.11

4614.72 29.34 188.55 86.51 71.63 12 45 58 4014.7 26.55 180.47

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16250.9 SGR 661.8 SG3 148.2 ST 5058.6 SR 612.0 Ss 584.8

RRT -.3743 RRF -.4555 RTF .8915 CRT -.6137 CRS .8578 CST -.9404

5GB16264.3 RZ3 .1309 R13 -.8915 LSA 5103.5 MSA 509.9 S$A 16.8

S6116252.8 SG2 613.6 THA 179.13 EL1 5073.5 EL2 472.0 ALF 175.58

LAUNCH DATE NOV 28 1984

HELIOCENTRIC CONIC

RL 14T.57 LAL -.00

RP 245.33 LAP 1.23

RC 122.260 GL 8.43

PLANETOCENTR|C CONIC

C5 38.250 VHL 6.185

LNCH AZMTH LNCM TIME

90.00 17 51 43

90.00 8 3 48

100.00 19 17 14

1OO.OO 9 20 58

110.OO 20 ]S 1

110.00 10 19 41

FLIGHT TIME 144.00 ARRIVAL DATE ApR 21 1965

DISTANCE 394.690 EARTH TO MARS

LOt. 65.80 VL 35.967 GAL -4.13 AZL 86.55 HCA 121.78 SRA 262.79 ECC .44117 INC 1.4479 vl 30.191

LOP 187.59 VP 24.018 GAP 26.05 AZP 90.76 7AL 346.53 TAp 108.]1 RCA 146.35 Apo 379.24 v2 22.554

GP 1.13 ZAL 111.75 ZAP 176.21ETS 161.34 ZAE 154.76 ETE 359.40 ZAC 89.67 ETC 256.10 CLP 176.58

OLA 8.60 RAL 181.36 RAD 6568.5 VEL 12.634 pTH 2.29 VHP 11.777 OpA .66 RAp 184.64 ECC 1.6295

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2645.12 -27.16 70.62 57.26 98.33 18 35 48 2045.1 -25.75 62.24

4749.04 16.77 203.62 51.66 66.84 9 22 57 4149.0 13.49 196.47

2369.29 -28.51 50.09 57.02 99.37 19 56 44 1769.3 -26.92 41.65

4500.11 18.02 184.73 51.09 65.74 10 35 58 3900.1 14.60 177.62

2125.91 -32.15 30.81 56.22 102.29 21 10 27 1525.9 -30.12 22.18

4316.25 21.35 169.07 49.38 62.65 11 31 37 3716.2 17.52 162.04

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .7639 TRA-1.9228 TC3 .6415 BAU .3287 8GT 2091.9 $GR 581.9 863 156.7 ST 890.8 8R 534.8 S] 375.4

RDE -.5722 RRA -.2507 RC3 -.0400 FAU .05450 RRT .0072 RRF -.0261RTF -.8146 CRT -.7076 CR8 -.5117 CST .9656

FOE -.2465 FRA 1.0161 FC3-1.2335 8SP 6670 SGB 2171.4 R23 -.0197 R13 -.8146 LSA 1039.8 NSA 371.8 SSA 30.3

8DE .9344 BRA 1.9391 BC3 .6428 FSP 416 $61 2091.9 SG2 581.9 THA .12 EL1 980.7 EL2 343.2 ALF 153.49

LAUNCH DATE NOV 28 1964 FLIGHT TIME 146.00 ARRIVAL DATE ApR 23 1965

HELIOCENTRIC CONIC DISTANCE 396.046

RL 147.57 LAL -.00 LOL 65.80 VL 35.826 GAL -3.94 AZl. 88.56 HCA 122.68 SNA

RP 245.12 LAP 1.21 LOP 188.49 VP 23.827 GAP 25.43 AZP 90.78 TAL 346.92 TAp

RC 124.216 GL 6.57 GP 1.17 ZAL 111.07 ZAp 175.73 ET8 162.83 ZAE 154.39 ETE

PLANETOCENTRIC CONIC

C3 36.184 VHL 8.015 DLA 9.00 RAL 180.79 RAO 6568.4 VEL 12.552 PTH 2.27 9HP

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

90.00 17 48 21 2643.65 -27.15 70.53 55.82 98.38 18 30 25

90.00 8 4 40 4722.24 16.04 201.98 50.14 66.35 9 23 23

100.00 19 12 S 2367.34 -28.49 49.95 55.58 99.44 19 51 32

1OO.OO 9 21 58 4473.99 17.28 183.15 49.56 65.23 10 36 12

110.00 20 30 19 2122.48 -32.10 30.55 54.77 102.44 21 5 42

110.OO 10 19 52 4291.61 20.58 167.58 47.83 62.08 11 31 24

DIFFERENTIAL C-CRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .7418 TRA-1.8988 TC] .7006 BAU .3395 $GT 2136.0 SGR 577.8 SG3 165.0

ROE -.5524 RRA -.2423 RC3 -.0406 FAU .05612 RRT .0121RRF -.0280 RTF -.8193

FDE -.2436 FRA 1.0288 FC3-1.5428 BSP 6932 SGB 2212.8 R25 -.0173 R13 -.819]

6DE .9249 8RA 1.9142 BC3 .7017 FSP 458 SG1 2136.0 SG2 577.7 THA .20

EARTH TO MARS

257.65 ECC .43170 INC 1.4363 V1 30.191

109.60 RCA 146.42 APO 388.87 V2 22.374

359.64 ZAC 89.79 ETC 256.08 CLP 175.89

11.499 DpA .52 RAp 185.03 ECC 1.5955

PO CST TIN INJ 2 LAT INJ 2 LONG

2043.9 -25.71 62.15

4122.2 12.71 194.89

1767.3 -26.89 41.51

3874.0 13.80 176.09

1522.5 -30.08 21.94

5691.6 16.68 160.63

ORBIT DETERMINATION ACCURACY

ST 895.3 SR 530.8 S] 378.1

CRT -.7013 CRS -.5016 CST .9648

LSA 1042.0 MSA 373.8 SSA 31.0

EL1 982.0 EL2 345.0 ALF 153.97
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 28 1964 FLIGHT TIME 148.00 ARRIVAL DATE APR 25 lg65

HELiOCENTRiC COiqIC DISTANCE 397.598 E_RTH TO MARS

RL 147.57 LAL -.00 LOL 65.80 VL 35.692 GAL -5,75 AZL 88.58 HCA 123.59 SNA 252.93 ECC .42076 INC 1.4245 V1 30.191

RP 244.91 LAP 1.19 LOP 189.59 VP 23.645 GAP 24.82 AZp 90.79 TAL 347.31 TAp 110.90 RCA 146.51 Apo 359.35 V2 22.396

RC 126.220 GL 8.70 GP 1.21 ZAL 110.37 ZAP 175.24 ETS 164.02 ZAE 154.08 ETE 359.88 ZAC 89.92 ETC 256.06 CLP 175.40

PLANETOCENTRiC CONIC

C3 34.259 VHL 5.853 DLA 9.40 RAL 180.20 RAO 6568.4 V[L 12.475 pTH 2.26 VHp 11.228 DpA .38 RAp 185.42 ECC 1.5638

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC [NJ AZMTH [NJ TIME PO CST TIM INJ Z LAT [NJ 2 LONG

90.00 17 40 47 2643.14 -27.14 70.48 54.37 98.40 18 24 50 2043.1 -25.70 62.10

90.00 8 5 32 4695.34 15.50 200.36 48.62 65.88 9 23 48 4095.3 11.92 193.31

100.00 19 6 44 2365.92 -28.48 49.85 §4.13 99.50 19 46 |0 1765.9 -26.87 41.42

100.00 9 22 16 4447.80 16.53 181.57 48.03 64.73 10 36 24 3847.8 12.99 174.56

110.00 20 25 28 2119.53 -32.06 30.33 53.32 102.56 21 O 48 1519.5 -30.00 21.73

110.00 10 20 1 4266.95 19.78 166.11 46.29 61.54 11 31 8 3667.0 15.83 159.22

O|FFERENTIAL CORRECTIONS MZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7199 TRA-1.8727 TC3 .7651 8AU .5509 9GT 2179.8 SGIR 573.4 SG3 173.7 ST 898.9 SR 526.6 SS 379.6

ROE -.5333 RRA -.2342 RC3 -.0410 FAU .05777 RRT .0187 RRF -.0310 RTF -.8246 CRT -.6950 CRS -.4878 CST .9629

FOE -.2386 FRA 1.0399 FC3-1.4600 BSP 7155 S£wB 2254.0 R23 -.0162 R13 -.8246 LSA 1042.7 MSA 375.8 SSA 31.7

BOE .8959 BRA 1.8873 BC3 .7662 FSP 463 SG1 2179.8 SG2 573.3 THA .27 EL1 982.5 EL2 346.4 ALF 154.44

LAUNCH OATE NOV 28 1964 FLIGHT Tit4[ 150.00 ARRIVAL DATE APR 27 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00 LOt. 65.80 VL

RP 244.66 LAP 1.16 LOP 190.30 VP

DISTANCE 399.328 EARTH TO MARS

35.563 GAL -3.57 AZL 88.59 HCA 124.49 SMA 248.59 ECC .41032 [NC 1.4124 vl 30.191

23.472 GAp 24.21 AZP 90.80 TAL 347.72 TAp 112.21 RCA 146.59 APO 550.60 V2 22.418

RC 128.267 GL 8.83 GP

PLANETOCENTR1C CONIC

C3 32.466 VHL 5.698 OLA

LNCH AZMTH LNCH TIME L-Z TIME iNJ LAT

90.00 17 35 2 2842.99 -27.14

90.00 8 6 23 4668.39 14.55

100.00 19 1 13 2365.04 -28.47

100.00 9 22 53 4421.57 15.76

110.00 20 20 27 2117.07 -32.02

110.00 10 20 8 4242.30 18.98

DIFFERENTIAL CCRRECTIONS

TOE .6990 TRA-1.8453 TC3 .8350 BAU .3629

ROE -.5148 RRA -.2263 RC3 -.0412 FAU .05950

FOE -.2328 FRA 1.0509 FC3-1.5865 BSP 7349

BOE .8681 BRA 1.8591 BC3 .8360 FSIP 491

1.25 ZAL 109.64 ZAP 174.73 ETS 164.98 ZAE 153.81 ETE .12 ZAC 90.04 ETC 256.05 CLP 174.90

9.81 RAL 179.59 RAO 6568.3 VEL 12.403 PTH 2.24 VHp 10.964 DpA .25 RAp 185.80 ECC 1.5345

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.46 52.92 98.41 18 19 5 2043.0 -25.70 62.09

198.74 47.10 85.43 9 24 11 4068.4 11.11 191.74

49.79 52.68 99.53 19 40 38 1765.0 -26.86 41.35

180.00 46.51 64.27 10 36 35 3821.6 12.17 173.05

30.15 51.87 102.66 20 55 44 1517.1 -29.95 21.55

164.65 44.76 61.02 11 30 50 3642.3 14.97 157.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2223.9 9GR 568.8 SG3 182.7 ST 902.3 SR 522.3 SS 380.4

RRT .0209 RRF -.0347 RTF -.8301 CRT -.6892 CRS -.4719 CST .9601

$68 2295.5 R23 -.0161 R13 -.8301 LSA 1043.0 MSA 377.7 SSA 32.3

$61 2223.9 SG2 568.6 THA .33 EL1 982.9 EL2 347.4 ALF 154.9P

LAUNCH DATE NOV 28 1964 FL|GHT TIME 152.00 ARRIVAL DATE APR 29 1965

HELIOCENTRIC CO_IIC DISTANCE 401.216

RL 147.57 LAL -.00 LOt. 65.80 VL 35.441 GAL -3.59 AZL 88.80 HCA 125.40 SMA

RP 244.46 LAP 1.14 LOP 191.20 VP 23.307 GAp 23.80 AZP 90.81 TAL 348.15 TAp

RC 130.354 GL 8.96 GP 1.29 ZAL 108.89 ZAp 174.25 ETS |85.77 ZAE 153.60 ETE

PLANETOCENTRIC CONIC

C3 30.79S VHL 5.549 OLA 10.23 RAL 178.95 RAO 8568.2 VEL 12.536 PTH 2.22 VHp

EARTH TO MARS

244.60 ECC .40035 ]NC 1.4000 vl 30.191

113.53 RCA 146.67 Apo 342.52 v2 22.440

.35 ZAC 90.17 ETC 256.03 CLP 174.40

LNCN AZMTH LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ A ZMTH INJ TIME

90.00 17 29 6 2643.40 -27.14 70.49 51.48 98.39 18 13 10

90.00 8 7 12 4641.41 13.78 197.13 45.58 65.01 9 24 34

100.00 18 55 31 2364.89 -28.46 49.76 51.23 99.54 19 34 56

100.00 9 25 28 4395.35 14.98 178.44 44.99 63.83 10 36 44

110.00 20 15 17 2115.09 -31.99 30.00 50.42 102.74 20 50 32

110.00 10 20 12 4217.71 18.16 163.21 43.24 60.53 11 30 30

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .6788 TRA-1.8162 TC3 .9101 8AU .3751 9GT 2287.7 8GR 563.9 963 192.2

ROE -.4969 RRA -.2188 RC3 -.0411FAU .06128 RRT .0249 RRF -.0390 RTF -.8357

FDE -.2258 FRA 1.0614 FC3-1.7227 BSP 7523 SGB 2536.7 R23 -.0168 R13 -.8358

BOE .8413 BRA 1.8293 BC3 .9111FSP 520 SG1 2267.7 SG2 565.8 TNA .38

LA_INCH DATE NOV 28 1964 FLIGHT TIME 154.00

HELIO(ENTRIC CC_ITC DISTANCE 403.248

RL 147.57 LAL -.00 LOt. 65.80 VL 33.325 GAL -3.21AZL 88.61HCA 126.30

RP 244.23 LAP 1.12 LOP 192.11 VP 23.150 GAP 22.99 AZP 90.82 TAL 348.55

RC 132.477 GL 9.09 GP 1.33 ZAL 108.12 ZAP 173.74 [TS 166.43 ZAE 153.43

PLANETOCENTRIC CONIC

C3 29.240 VHL 5.407 DLA 10.65 RAL 178.28 RAD 6368.2 VEL 12.273 PTH 2.21

LNCH AZMTH LNCH TIME L-I TIME INJ LAX INJ AZ14TH

90.00 17 23 0 2644.36 -27.15 98.36

90.00 8 8 0 4614.46 12.99 64.62

100.00 18 49 40 2364.88 -28.47 99.53

100.00 9 24 2 4369.17 14.19 63.41

110.00 20 9 58 2113.60 -31.97 102,80

110.00 10 20 13 4193.21 17.33

DIFFERENTIAL CORRECTIONS

TOE .6581 TRA-1.7864 TC3 .9902 BAU .3874

ROE -.4797 RRA -.2118 RC3 -.0407 FAU .08317

FOE -.2179 FRA 1.0711 FC3-1.8703 BSP 7699

BDE .8144 BRA 1.7988 BC3 .9g11FSP 552

10.707 DpA .12 RAp 186.19 ECC 1.5068

PO CST TIM INJ 2 LAT INJ 2 LONG

2043.4 -25.70 62.12

4041.4 10.29 190.18

1764.7 -26.85 41.33

3795.4 11.34 171.54

1515.1 -29.91 21.41

3617.7 14.10 156.46

OROZT DETERMINATION ACCURACY

ST 904.9 SR 517.7 SS 380.6

CRT -.6835 CRS -.4539 CST .9565

LSA 1042.4 MSA 379.5 SSA 32.g

EL1 982.8 EL2 347.9 ALF 155.35

ARRIVAL DATE MAY 1 1965

EARTH TO MARS

S.MA 240.90 ECC .39083 ]NC 1.3873 vl 30.191

TAp 114.86 RCA 146.75 APO 335.05 V2 22.463

ETE .59 ZAC 90.30 ETC 256.01CLP 173.89

VHp 10.457 DpA -.01 RAp 186.57 ECC 1.4812

]NJ LONG INJ RT ASC INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

70.56 50.00 18 7 5 2044.4 -25.72 62.19

195.54 44.08 9 24 55 4014.5 9.47 188.63

49.77 49.77 19 29 4 1764.9 -26.85 41.54

176.90 43.48 10 36 51 3769.2 10.51 170.05

29.89 48.97 20 45 11 1513.6 -29.88 21.31

161.80 41.72 60.07 11 30 6 3593.2 13.22 155.10

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 2311.4 SGR 558.9 SG3 202.2 ST 906.1SR 512.9 SS 380.1

RRT .0293 RRF -.0437 RTF -.8413 CRT -.6776 CRS -.4343 CST .9524

SGB 2578.0 R23 -.0175 R13 -.8413 LSA 1040.3 HSA 381.2 SSA 33.5

SGI 2511.4 SG2 558.6 THA .43 EL1 981.2 EL2 348.3 ALF 155.77
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH OATE NOV 28 1964 FLIGHT TIN( 156.00 ARRIVAL DATE NAY 3 1g65

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 243.$9 LAP !.09

RC 134.831GL 9.21

PLANET_ENTflIC CONIC

C3 27.791YHL 5.272

LNCH AZNTH LNEH TIME

R0.00 17 18 44

gO.O0 8 8 46

100.00 16 43 38

100.00 9 24 33

110.00 20 4 29

110.00 10 20 11

DIFFERENTIAL CCRRECTIONS

TOE .$3?0 TRA-I.7569 TC3 1.0738 BAU .3992

flOE -.4531 RRA -.2046 RC3 -.0399 FAU .06512

FOE -.2065 FRA 1.0607 FC3-2.0286 BSP 7872

BDE .7875 BRA 1.T686 BC3 1.0746 FSP 585

DISTANCE 405.411

LOL 65.80 VL 35.210 GAL -3.04 AZL 88.63 HCA 127.21

LOP 193.02 Vp 23.001 GAP 22.39 AZP 90.83 TAL 346.98

GP 1.37 ZAL 107.32 ZAP 173.23 ETS 166.98 zAE 153.31

EARTH TO MARS

SRA 237.48 ECC .38175 INC 1.3743 vl 30.191

TAp 116.20 RCA 146.62 APO 328.14 V2 22.486

ETE .82 ZAC 90.43 ETC 256.00 CLP 173.37

OLA 11.08 RAL 177.59 RAO 6568.1VEL 12.213 PTH 2.19 VHP 10.212 DpA -.13 RAP 186.94 ECC 1.4574

L-I TIME INJ LAT INJ LQNG INJ RT ASC |NJ A_4TH INJ TIME PO CST TIN |NJ 2 LAT gNJ 2 LONG

2646.67 -27.17 70.67 48.55 98.31 18 0 50 2045.9 -25.74 82.29

4587.57 12.20 193.96 42.56 64.25 9 25 14 3967.6 6.64 187.09

2365.59 -28.47 49.82 48.31 99.51 19 23 4 1765.6 -26.87 41.39

4543.08 13.39 175.38 41.98 63.02 10 36 SG 3743.1 9.66 168.57

2112.59 -31.95 29.82 47.52 102.65 20 39 42 1512.6 -29.86 21.24

4168.84 16.50 160.40 40.22 59.63 11 29 40 3568.8 12.34 153.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2355.5 $GR 553.5 SG3 212.7 ST 906.2 SR 50T.9 SS 379.1

flflT .0344 RRF -.0492 RTF -.8465 CRT -.6710 CRS -.4121 CST .9476

$68 2419.5 R23 -.0184 R13 -.8466 LSA 1036.6 NSA 383.2 SSA 34.1

SGI 2355.4 SG2 553.2 THA .49 EL1 978.5 EL2 348.7 ALF 156.18

LAU(qCH DATE NOV 28 1964 FLIGHT TIN( 158.00 ARRIVAL DATE NAY 5 1965

HELIOCENTRIC C(_41C

RL 147.57 LAL -.00

RP 243.75 LAp 1.07

RC 138.814 GL 9.32

PLANI[TOCENTR|C C04qXC

C3 25.442 VHL 5.142

LNCH AZMTH LNCH TII, R

90.00 17 lO 16

90.00 8 9 31

100.00 18 37 26

100.00 9 25 2

110.00 19 38 53

110.00 10 20 7

DISTANCE 407.693

LOt. 65.60 VL 35.103 GAL -2.87 AZL 88.64 HCA 128.13

LOP 193.93 VP 22.859 GAP 21.79 AZP 90.84 TAL 549.42

GP 1.42 ZAL 106.50 ZAP 172.71 ETS 167.45 ZAE 133.23

DIFFERENTIAL CQRRECTIONS

TOE .$185 TRA-1.7255 TC3 1.1638 BAU .4116

ROE -.4470 RRA -.1979 RE3 -.0387 FAU .06720

FOE -.1990 FRA 1.0889 FC3-2.2001 8SP 8029

8DE .7615 BRA 1.7366 BC3 1.1645 FSP 619

EARTH TO MARS

SI4A 234.31 ECC .37307 INC 1.3609 vl 30.191

TAp 117.55 RCA 146.89 APO 321.72 V2 22.510

ETE 1.06 ZAC 90.56 ETC 255.98 CLP 172.85

DLA 11.52 RAL 176.88 RAD 6568.1 VEL 12.158 PTH 2.18 VHP 9.974 DPA -.25 RAp 187.31ECC 1.4352

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH ]NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2647.92 -27.19 70.82 47.09 98.24 17 54 26 2047.9 -25.77 62.44

4560.77 11.41 192.39 41.09 63.91 9 25 31 3960.8 ?.81 185.56

2368.81 -28.49 49.91 46.86 99.46 19 16 55 1766.8 -26.89 41.48

4317.12 12.58 173.87 40.48 62.66 10 36 59 3717.1 8.82 167.10

2112.05 -31.94 29.78 46.07 102.87 20 34 5 1512.1 -29.84 21.20

4144.64 15.66 159.02 36.72 59.22 11 29 11 3544.6 11.46 152.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2398.6 SGR 548.0 663 223.7 ST 905.3 SR 502.7 $S 377.4

RRT .0393 RRF -.D550 RTF -.8519 CRT -.6647 CRS -.3883 CST .9419

SG8 2460.4 R23 -.0197 R13 -.8519 LSA 1032.1MSA 385.0 SSA 34.7

SGI 2398.7 862 547.6 THA .54 EL1 975.0 EL2 348.7 ALF 156.57

LAUNCH DATE NOV 28 IgG4 FLIGHT TiME 160.00 ARRIVAL DATE NAY 7 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 243.50 LAP 1.05

RC 139.022 GL 9.43

PLAN(TOCENTRIC CONIC

C3 25.185 VHL 5.018

LNCH AZMTH LNCH TIME

90.00 17 3 43

90.OO 8 10 13

100.00 18 31 8

100.00 9 25 26

110.00 19 53 8

110.00 10 19 58

DIFFERENTIAL CORRECTIONS

TOE .5943 TRA-1.6937 TC3 1.2569 §AU .4234

RDE -.4318 RRA -.1914 RC3 -.0371 FAU .06935

FOE -.1874 FRA 1.0963 FC3-2.3840 8SP 8201

SDE .7345 8RA 1.7045 8C3 1.2574 FSP 657

DISTANCE 410.082 EARTH TO MARS

LOL 65.80 VL 35.000 GAL -2.70 AZL 88.65 HCA 129.04 SMA 231.35 ECC .36479 INC !.3472 vl 30.191

LOP 194.85 VP 22.725 GAP 21.19 AZP 90.85 TAL 349.87 TAp 118.90 RCA 146.96 APO 315.75 v2 22.535

GP 1.47 ZAL 105.66 ZAp 172.17 ETS 167.85 ZAE 153.20 ETE 1.31 ZAC 90.69 ETC 255.97 CbP 172.31

OLA 11.95 RAL 176.14 RAO 6568.0 VEL 12.106 pTH 2.17 VHp 9.742 DpA -.36 RAP 187.68 ECC 1.4145

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2650.50 -27.21 71.00 45.63 98.15 17 47 53 2050.5 -25.81 62.62

4534.12 10.60 190.85 39.61 63.59 9 25 47 3934.1 6.97 184.05

2368.54 -28.51 50.04 45.41 99.40 19 10 37 1768.5 -26.91 41.60

4291.31 11.77 172.39 39.00 62.32 10 37 0 3691.3 7.97 165.66

2111.97 -31.94 29.77 44.62 102.87 20 28 20 1512.0 -29.84 21.19

4120.64 14.82 157.67 37.23 58.84 11 28 39 3520.6 10.59 151.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2441.0 SGR 542.3 863 235.2 ST 901.9 SR 4g7.3 SS 374.8

RRT .0455 RRF -,0619 RTF -.8568 CRT -.6570 CRS -.3604 CST .9350

SGtB 2500.6 R23 -.0209 RI3 -.8568 LSA 1024.7 NSA 387.2 SSA 35.4

SG1 2441.2 862 541.7 THA .61 EL1 969.0 EL2 349.0 ALF 156.93

LAUNCH DATE NOV 28 1964 FLIGHT TIME 162.00 ARRIVAL DATE MAY 9 1965

HELIOCENTRIC _IC

RL 147.37 LAL -.00

RP 243.25 LAp 1.02

RC 141.251GL 9.53

PLANI[TOCENTRIC CONIC

C3 24.015 VHL 4.900

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 16 56 59 2633.58 -27.24

90.00 8 10 32 4507.65 9.80

100.00 18 24 41 2370.74 -28.53

100.00 9 25 52 4265.72 10.96

110.00 19 47 16 2112.33 -31.93

110.00 10 19 46 4096.89 13,98

OIFFERENTIAL CCRRECTIONS

TOE .5731 TRA-1.6619 TC3 1.3549 8AU .4351

ROE -.4167 RRA -.1852 RE3 -.0349 FAU .07162

FOE -.1756 FRA 1.1027 FC3-2.3821BSP 8354

BDE .7086 BRA 1.672Z 8C3 1.3554 FSP 695

DISTANCE 412.571 EARTH TO MARS

LOL 65.80 VL 34.901 GAL -2.54 AZL 88.67 HCA 129.95 SMA 228.61 ECC .35688 INC 1.3331 Vl 30.191

LOP 195.76 VP 22.597 GAP 20.60 AZP 90.86 TAL 350.32 TAp 120.27 RCA 147.02 APO 310.19 v2 22.560

GP 1.52 ZAL 104.80 ZAP 171.63 ETS 168.19 ZAE 153.22 ETE 1.55 ZAC 90.83 (TC 255.95 CLP 171.77

OLA 12.39 RAL 175.38 RAD 6568.0 VEL 12.058 PTH 2.16 VHP 9.516 DpA -.47 RAp 188.04 ECC 1.3952

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

71.22 44.18 98.04 17 41 13

189.32 38.13 63.30 9 26 0

50.20 43.96 99.32 19 4 12

170.g2 37.53 62.01 1D 36 57

2g.80 43.18 102.86 20 22 28

156.34 35.76 $8.48 11 28 3

MID-COURSE ExECuTION ACCURACY

SGT 2484.0 SGR 536.4 SG3 247.2

RRT .D519 RRF -.0691 RTF -.8616

SG_ 2541.2 R23 -.0223 R13 -.8616

SG1 2464,1 SG2 535.6 THA .67

PO C9T TIM INJ 2 LAT INJ 2 LONG

ZD53.6 -25.85 62.83

3g07.7 6.14 182.55

1770.7 -26.95 41.75

3665.7 7,13 164.23

1312.3 -2g.85 21,22

34g6.g g.71 149.85

ORBIT DETERNINATION ACCURACY

9T 898.2 SR 491.7 SS 372.0

CRT -.6494 CRS -.3316 CST .g275

LSA 1016.9 MSA 389.2 SSA 36.1

ELI 962.7 EL2 348.9 ALF 157.28

1504



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH OATE NOV 28 1964

HELIOCENTRIC C(_IIC

RL 147.57 LAL -.00

RP 243.00 LAp 1.OO

RC 143.499 GL 9.62

PLANEYOCENTRIC CONIC

C3 22.925 VHL 4.788

LNCH AZMTH LNCH TIME

90.00 16 30 7

90.00 8 11 29

100.00 18 18 6

100.00 9 26 12

110.00 19 41 17

110.00 10 19 30

FLIGHT TIME 164.00

OlSTANEE 415.150

LOL 65.80 VL 34.807 GAL -2.38 AZL 88.68 HCA

LOP 196.68 VP 22.477 GAP 20.01AZP 90.86 TAL

GP 1.58 ZAL 103.92 ZAP 171.09 ETS 188.48 ZAE

130.87 SMA

350.77 TAp

153.27 ETE

ARRIVAL DATE MAY 11 1965

EARTH TO MARS

226.04 ECC .34953 INC 1.3186 vl 50.191

121.65 RCA 147.08 APO 305.01 V2 22.585

1.81 ZAC 90.96 ETC 255.94 CLP 171.23

DLA 12.83 RAL 174.60 RAD 6567.9 VEL 12.013 PTH 2.14 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2657.13 -27.28 71.48 42.73 97.92 17 34 24

4481.41 8.99 167.81 36.67 63.04 9 26 11

2373.41 -28.56 50.39 42.51 99.22 18 57 39

4240.37 10.14 169.48 36.06 61.73 10 36 52

2113.11 -31.96 29.86 41.74 102.63 20 16 30

4073.43 13.14 199.04 34.29 58.16 11 27 24

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5506 TRA-1.6299 TO3 1.4571BAU .4467 _'.T 252S.4 SGR 530.2 SG3 260.0

ROE -.4024 RRA -.1792 RCS -.0320 FAU .07402 RRT .0§95 RRF -.0774 RTF -.8662

FOE -.1624 FRA 1.1067 FC3-2.7934 BSP 8528 _ 2581.4 R23 -.0235 RIS -.8663

BDE .6821 8RA 1.6397 BC3 1.4374 FSP 757 SGI 2526.6 SG2 529.3 THA .75

LAUNCH DATE NOV 28 1964 FLIGHT TIME 166.00

HELIOCENTRIC CONIC DISTANCE 417.813

RL 147.57 LAL -.00 LOt. 63.80 VL 34.716 GAL -2.23 AZL 88.70 HCA 131.79 SNA

RP 242.74 LAp .97 LOP 197.60 VP 22.365 GAp 19.42 AZP 90.87 TAL 351.24 TAp

RC 145.763 GL 9.71 GP 1.64 ZAL 10"5.02 ZAP 170.53 ETS 188.73 ZAE 153.37 ETE

PLANETOCENTRIC CONIC

C3 21.910 VHL 4.681DLA 15.26 RAL 173.79 RAD 6567.9 VEL 11.970 PTH 2.13 VHP

LNCH AZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 16 43 7 2661.17 -27.31 71.77 41.28 97.78 17 27 28

90.00 6 12 3 4435.40 8.19 166.33 35.22 62.80 9 26 19

100.00 18 11 22 2376.52 -28.59 50.62 41.06 99.11 18 50 59

100.00 9 26 29 4213.28 9.33 198.06 34.61 61.47 10 36 44

110.00 19 33 _1 _114,30 ,_.98 29.95 40.31 102.78 20 10 23

110.00 10 19 10 4030.26 12.31 153.77 $2.83 57.85 11 26 40

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5403 TRA-1.5835 TC3 1.5847 9AU .4643 $GT 2571.7 _fR 524.S SG3 273.1

ROE -.3866 RRA -.1736 RC3 -.0289 FAu .07642 RRT .0597 RRF -.0876 RTF -.8745

FOE -.1454 FRA 1.1137 FC3-3.0194 8SP 8404 86_ 2624.7 R23 -.0332 R13 -.8746

BDE .6637 8RA 1.5949 BC3 1.5850 FSP 785 661 2571.9 SG2 523.4 THA .73

9.295 DPA -.58 RAp 188.40 ECC 1.3773

POCST TIM INJ 2 LkT INJ 2 LONG

2057.1 -25.90 63.08

3881,4 5.30 181.07

1773.4 -26.99 41.94

3640.4 6.29 162.82

1513.1 -29.87 21.27

3473.4 8.84 148.59

ORBIT DETERMINATION ACCURACY

ST 892.4 SR 488.0 SS 368.8

CRT -.6406 CRS -.2990 CST .9187

LSA 1006.9 MSA 391.6 SSA 36.8

ELI 954.3 ELI 349.0 ALF 157.61

ARRIVAL DATE MAY 13 1965

EARTH TO MARS

223.65 ECC .34212 INC 1.3036 vl 30.191

123.03 RCA 147.14 APO 300.16 V2 22.611

2.08 ZAC 91.10 ETC 235.93 CLP 170.67

9.079 DPA -.67 RAP 188.76 ECC 1.3606

PO CST TIM INJ 2 LAT INJ 2 LONG

2061.2 -23.96 63.36

$855.4 4.48 179.61

1776.5 -27.04 42.16

3615.3 5.45 161.42

1514.3 -29.89 21.36

$450.3 7.97 147.35

ORBIT DETERMINATION ACCURACY

ST 892.9 SR 480.4 SS 364.6

CRT -.6426 CRS -.2562 CST .8994

LSA 1002.5 MSA 393.2 SSA 36.9

EL1 953.3 EL2 344.7 ALF 157.89

LAUNCH DATE NOV 28 1964

HELIOCENYRIC CONIC

RL 147.57 LAL -.DO

RP 242.47 LAP .95

RC 148.041GL 9.78

PLANETOCENTRIC CONIC

C3 20.966 VHL 4.579

LNCH AZNTM LNCH TIME

90.00 16 36 2

go.00 6 12 33

100.00 16 4 33

tOO.O0 9 26 41

110.00 19 29 0

!10.00 10 16 45

FLIGHT TIME 168.00 ARRIVAL DATE MAY 15 1965

DISTANCE 420.551 EARTH TO MARS

LOt. 65.80 VL 34.$30 GAL -2.08 AZL 88.71 HCA 132.71 SMA 221.41 ECC .33524 INC 1.2882 Vl 30.191

LOP IS8.52 VP 22.255 GAP 18.84 AZP 90.87 TAL 351.70 TAp 124.42 RCA 147.19 APO 295.64 V2 22.638

GP 1.70 ZAL 102.11 ZAP 169.96 ETS 168.95 ZAE 153.51 ETE 2.35 ZAC 91.24 ETC 255.92 CLP 170.lO

DLA 13.70 RAL 172.97 RAD 6567.9 VEL 11.g31 PTH 2.12 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2665.58 -27.35 72.08 3g.84 97.62 17 20 27

4429.78 7.39 184.87 33.78 82.59 9 26 23

2380.00 -28.63 50.87 39.82 98.98 18 44 15

4190.59 8.52 156.67 33.17 $1.24 10 38 32

2115.83 -32.00 30.06 38.88 102.71 20 4 16

4027.52 11.48 152.53 31.59 57.58 11 25 53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .5118 TRA-1.3591TC3 1.6838 BAU .4720 SGT 2611.5 3GR 517.7 SG3 287.2

ROE -.3754 RRA -.1680 RE3 -.0245 FAU .07912 RRT .0739 RRF -.0971RTF -.8766

FDE -.1316 FRA 1.1180 FC3-3.2668 8SP 8706 8GB 2662.S R23 -.0304 R13 -.8767

80E .6347 9RA 1.5681BC3 1.6839 FSP 827 861 2611.8 SG2 516.3 THA .87

LAUNCH DATE NOV 28 1964 FLIGHT TIME 170.00

HELIOCENTRIC CC_IIC DISTANCE 423.361

RL 147.57 LAL -.00 LOt. 65.80 VL 34.547 6AL -1.93 AZL 88.79 HCA 133.64 SNA

RP 242.20 LAP .92 LOP 199.44 VP 22.154 GAP 18.26 A ZP 90.88 TAL 352.17 TAp

RC 150.330 GL 9.83 GP 1.76 ZAL 101.18 ZAP 169.58 ETS 189.13 ZAE 153.68 ETE

PLANETOCENTRIC CONIC

C3 20.088 VHL 4.482 DLA 14.13 RAL 172.12 RAD 6567.8 VEL 11.894 PTH 2.11VHp

LNCH AZIMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME

90.00 16 28 50 2670.36 -27.40 72.43 38.40 97.45 17 13 21

90.00 6 13 O 4404.53 6.59 183.44 32.35 62.40 9 26 24

100.00 17 57 41 2383.84 -28.67 51.15 38.19 98.84 18 37 25

100.00 9 26 50 4168.29 7.73 165.31 31.74 61.03 10 38 16

110.00 19 22 44 2i17.69 -32.03 30.20 37.45 102.64 19 58 2

110.00 10 18 16 4005.19 10.66 151.32 29.97 57.33 11 25 1

MID-COURSE ExECuTION ACCURACY

SGT 2650.5 5GR 511.1SG3 301.9

RRT .0858 RRF -.1081 RTF -.8795

SGB 2699.3 R23 -.0299 R13 -.8796

SGI 2650.9 SG2 509.1 THA .98

DIFFERENTIAL CCRRECTIONS

TOE .4861 TRA-1.SZ87 TC3 1.7913 8AU .4811

ROE --3626 RRA -.1626 RC3 -.0193 FAU .08191

FOE -.1157 FRA 1.1194 FC3-3.5301 8SP 8949

BOE .6065 BRA 1.5373 BE3 1.7914 FSp 874

8.868 OpA -.77 RAP 189.10 ECC 1.3451

POCST TIM INJ 2 LAT INJ 2 LONG

2063.6 -28.02 63.67

3829.8 3.66 178.18

1780.0 -27.09 42.40

3590.6 4.62 160.06

1515.8 -29.92 21.46

3427.5 7.12 146.15

ORBIT DETERMINATION ACCURACy

ST 880.4 SR 474.2 SS 360.8

CRT -.6270 CRS -.2211 CST .8920

LSA 983.8 MSA 396.4 SSA 38.0

EL1 938.0 EL2 346.8 ALF 158,2t

ARRIVAL DATE MAY 17 1965

EARTH TO WARS

219.32 ECC .32867 INC 1.2722 vl 30.191

125.81 RCA 147.23 APO 291.40 vZ 22.664

2.64 ZAC 91.36 ETC 255.91 CLF 169.53

8.663 DpA -.85 RAp 189.45 ECC 1.3306

POCST TIM INJ 2 LAT INJ 2 LONG

2070.4 -26.08 64.01

3804.3 2.84 176.76

1783.8 -27.15 42.67

3566.3 3.80 158.72

1517.7 -29.96 21.60

3405.2 6.28 144.96

ORBIT DETERMINATION ACCURACY

ST 868.3 SR 468.0 SS 356.5

CRT -.6133 CRS -.1800 CST .8803

LSA 969.0 MSA 399.5 SSA 39.0

EL1 923.1 EL2 347.7 ALF 158.51

1505



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH DATE NO9 28 1964

HELIOCENTRIC CC_lC

RL 147.57 LAL -.00

RP 241.93 LAP ,89

RC 152.629 GL 9.90

PLANE TOCENTRIC CONIC

C] 19.270 VHL 4.390

LNCH AZMTH LNCH TIME

90.00 16 21 34

90.00 8 15 21

100.00 17 50 43

100.00 9 26 34

110.00 19 16 25

110.00 10 17 41

FLIGHT TIME 172.00 ARRIVAL DATE NAY 19 1965

DISTANCE 426.236 EARTH TO MARS

LOL 65.80 VL 34.468 GAL -1.79 AZL 88.74 HCA 134.56 SNA 217.55 ECC .32240 INC 1.2538 vt ]0.191

LOP 200.37 VP 22.058 GAP 17.69 AZP 90.88 TAL 352.65 TAp 127.21RCA 147.28 APO 287.43 V2 22.692

GP 1.83 ZAL 100.24 ZAp 168.79 ETS 169.29 ZAE 153.89 ETE 2.94 ZAC 91.52 ETC 255.90 CLP 168.94

DLA 14.55 RAL 171.25 RAO 6567.8 VEL 11.880 pTH 2.10 VHp 8.463 DpA -.93 RAp 189.78 [CC 1.3171

L-I TIME 1NJ LAT INJ LO(MG |NJ RT ASC INJ AZMTH ]NJ TIME PC) CST TIN ]NJ 2 LAT ]NJ 2 LONG

2675.49 -27.44 72.80 36.97 97.27 17 8 10 2075.5 -26.15 64.37

4379.68 5.81 182.04 30.94 62.24 9 26 21 3779.7 2.04 175.38

2387.99 -28.71 51.45 36.76 98.69 18 30 31 1788.0 -27.22 42.96

4142.41 6.94 183.98 30.32 60.85 10 35 56 3542.4 3.00 157.40

2119.85 -32.06 30.36 36.04 102.55 19 51 45 1519.9 -30.00 21.75

5983.31 9.85 150.13 28,55 57.10 11 24 4 3383.3 5.45 143.81

DIFFERENTIAL CORRECTIONS

TOE .4631 TRA-I.4962 TC3 1.9068 BAU

RDE -.3504 RRA -.1575

FOE -.0988 FRA 1.1202

BDE .5807 BRA 1.5045

LAUNCH DATE NOV 28 1964

HELI_ENTRIC C_IC

RL 147.57 LAL -.00 LOt. 65.80 VL

RP 241.65 LAP .87 LOP 201.29 VP

RC 154.936 GL 9.95 GP 1.90 ZAL

PLANETOCENTRIC CORIC

C3 18.510 VHL 4.302

LNCH AZIATH LNCN TIME L-I TIME [NJ LAT

90.00 16 14 14 2680.89 -27.49

90.00 8 13 38 4355.32 5.03

100.00 17 43 41 2392.41 -28.76

100.00 9 26 52 4119.02 6.16

110.00 19 10 2 2122.26 -32.10

110.00 10 17 1 3961.94 9.06

DIFFERENTIAL CCRRECTIONS

TOE .4398 TRA-t.4632 TC3 2.0257 8AU .5013

ROE -.3386 RRA -.1526 RC3 -.0062 FAU .08789

FOE -.0796 FRA 1.1201 FC3-4.1106 BSP 9291

BOE .5550 BRA 1.4711 8C3 2.0257 FSP 977

MID-COURSE EXECUTION ACCURACY

.4912 SGT 2690.5 SGR 504.4 SG3 317.4

RC3 -.0132 FAU .08484 RRT .0978 RRF -.1203 RTF -.8830

FC3-3.8116 BSP 9113 SG8 2737.3 R23 -.0310 R13 -.8831

8C3 1.9068 FSP 923 SGt 2690.9 SG2 501.9 THA 1.09

FLIGHT TIME 174.00

DISTANCE 429.172

$4.392 GAL -1.65 AZL 88.76 HCA 135.49 SMA 215.51 ECC .31642

21.968 GAp 17.12 A ZP 90.88 TAL 353.12 TAp 128.61RCA 147.32

99.29 ZAP 168.19 ETS 169.42 ZAE 154.14 ETE 3.26 ZAC 91.66

DLA 14.97 RAL 170.37 RAD 6567.7 VEL 11.828 PTH 2.09 VHP 8.267 OpA -1.00

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM

73.18 35.54 97.09 16 58 55 2080.9

180.66 29.54 62.10 9 26 15 3755.3

51.77 35.34 98.52 18 23 34 1792.4

162.68 28.92 60.69 10 35 31 3519.0

30.54 34.62 102.45 19 45 24 1522.3

148.99 27.14 56.90 11 23 5 3361.9

MID-COURSE EXECUTION ACCURACY

SGT 2729.4 8GR 497.6 SG3 333.6

RRT .1111 RRF -.1343 RTF -.8865

SGB 2774.4 R23 -.0327 R13 -.8866

SGt 2730.0 SG2 494.5 THA 1.20

ORBIT DETERMINATION ACCURACY

ST 856.8 SR 461.7 S] 352.2

CRT -.6012 CRS -.1354 CST .8655

LSA 952.8 MSA 402.5 SSA 39.9

EL1 909.1EL2 347.8 ALF 158.80

ARRIVAL DATE NAY 21 1965

EARTH TO MARS

INC 1.2388 Vl 30.191

APO 283.70 V2 22.720

ETC 255.89 CLP 168.35

RAp 190.12 ECC 1.3046

INJ 2 LAT INJ 2 LONG

-26.22 64.75

1.26 174.02

-27.28 43.28

2.21 156.12

-30.05 21.92

4.64 142.69

ORBIT DETERMINATION ACCURACY

ST 843.8 SR 455.3 SS 347.8

CRT -.5881CRS -.0839 CST .8470

LSA 954.7 MsA 406.1 SSA 40.7

EL1 895.5 EL2 347.8 ALF 159.08

LAUNCH DATE NOV 28 1964 FLIGHT TIME 176.00 ARR]VAL DATE MAY 2] 196_

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 241.36 LAP .84

RE 157.250 GL 9.98

PLANETOCENTRIC CONIC

C3 17.802 VHL 4.219

LNCH AZNTH LNCH TIME

90.00 16 6 52

90.00 8 15 49

100.00 17 36 37

100.00 9 26 43

110.00 19 ] 36

110.00 10 16 15

DISTANCE 432.164 EARTH TO MARS

LOL 65.80 VL 34.319 GAL -1.52 AZL 88.78 HCA 136.42 SNA 213.78 ECC .31071 INC 1.2212 vt 30.191

LOP 202.22 VP 21.884 GAP 16.56 AZP 90.88 TAL 353.60 TAp 130.02 RCA 147.36 APO 280.20 V2 22.748

GP 1.98 ZAL 98,33 ZAp 167.58 ETS 169.53 ZAE 134.43 ETE 3,60 ZkC 91.61ETE 255.88 CLP 167.74

OLA 15.38 RAL 169.47 RAD 6567.7 VEL 11.798 pTH 2.09 VHp 8.076 DpA -1.07 RAp 190.44 ECC 1.2930

L-I TIME INJ LAT [NJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

2686.51 -27.53 73.59 34.12 96.89 16 51 38 2086.5 -26.29 65.14

4331.48 4.27 179.33 28.14 61.98 9 26 1 3731.5 .49 172.69

2397.04 -28.81 52.10 33.92 98.35 18 16 34 1797.0 -27.35 43.60

4096.18 5.40 161.41 27.52 60.55 10 35 1 3496.2 1.43 154.86

2124.87 -32.13 30.73 33.22 102.34 19 39 1 1524.9 -30.10 22.11

3941.11 8.29 147.87 25.75 56.72 11 21 56 3341.1 3.85 141.59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4171TRA-1.4296 TC3 2.1480 8AU .5112 SOT 2767.8 SGR 490.9 SG3 350.6 ST 829.9 SR 448.9 S$ 343.7

RDE -.3273 RRA -.1479 RE3 .0019 FAU .09110 RRT .1256 RRF -.1498 RTF -.8899 CRT -.5746 CRS -.0289 CST .8256

FOE -.0596 FRA 1.1189 FC3-4.4303 8SP 9448 SGB 2811.0 R23 -.0347 R13 -.8901 LSA 915.7 MSA 409.9 SSA 41.6

BDE .5302 BRA 1,4373 8C3 2.1480 FSP 1033 SGt 2768.5 SG2 486.9 THA 1.32 ELI 877.1 EL2 347.6 ALF 139.35

LAUNCH DATE NOV 28 1964 FLIGHT TIME 178.00 ARRIVAL DATE MAY 25 1965

HELIOCENTRIC CONIC DISTANCE 435.209

RL 147.57 LAL -.00 LOL 65.80 VL 34.250 GAL -1.38 AZL 88.80 HCA

RP 241.08 LAp .82 LOP 203.15 VP 21.805 GAP 16.00 AZp 90.88 TAL

RC 159.568 GL 10.00 GP 2.06 ZAL 97.36 ZAp 166.96 ETS 169.62 ZAE

PLANETOCENTRZC CONIC

C3 17.144 VHL 4.141DLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 59 28 2692.29 -27.58 74.01 32.70 96.68 16 44 20

90.00 8 13 54 4308.24 3.53 178.02 26.76 61.89 9 25 42

100.00 17 29 32 2401.83 -28.85 52.45 32.52 98.18 18 9 34

100.00 9 26 31 4073.93 4.65 160.18 26.14 60.44 10 $4 25

110.00 18 37 10 2127.64 -32.18 30.94 31.82 102.22 19 32 37

110.00 10 15 22 3920.89 7.53 146.80 24.37 56.56 11 20 43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3957 TRA-l.3948 TC3 2.2733 BAU .5211 SGT 2804.5 SGR 484.2 SG3 368.4

ROE -.3165 RRA -.1434 RCS .0113 FAU .09448 RRT .1409 RRF -.1666 RTF -.8933

FOE -.0390 FRA 1.1151 FC3-4.7709 BSP 9587 SGB 2846.0 R23 -.0373 R13 -.8935

BOE .5067 8RA 1.4019 BC3 2.2734 FSP 1092 SG1 2805.4 SG2 479.2 THA 1.44

EARTH TO MARS

137.35 SNA 212.15 ECC .30526 INC 1.2028 vt 30.191

354.08 TAp 131.43 RCA 147.59 Apo 276.91 v2 22.777

154.75 ETE 3.96 ZAC 91.95 ETC 255.87 CLP 167.12

15.79 RAL 168.55 RAD 6567.7 VEL 11.770 PTH 2.08 VHp 7.889 DpA -1.12 RAP 190.76 ECC 1.2821

PO CST TIN INJ 2 LAT INJ 2 LONG

2092.3 -26.37 65.55

3708.2 -.26 171.39

1801.8 -27.42 43.94

3473.9 .68 153.64

1527.6 -30.16 22.30

3320.9 3.08 140.54

ORBIT DETERMINATION ACCURACY

ST 815.4 SR 442,3 SS $39.7

CRT -.5616 CRS .0279 CST .8014

LSA 896.2 NSA 413.5 SSA 42.5

EL1 860.4 ELZ 346.8 ALF 159.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH _ATE NOV 28 1964

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 240.79 LAP .79

RC 161.890 GL 10.00

PLANETOCENTRIC CONIC

C3 16.531 VHL 4.066

LNCH AZMTH LNCM TIME

90.00 15 52 2

9D.00 8 13 52

100.00 17 22 25

I00.00 9 26 10

110.00 18 50 42

110.00 10 14 23

FLIGHT TIME 180.00

LOt. 65.80 VL

LOP 204.09 VP

GP 2.15 ZAL

DISTANCE 438.304

34.183 GAL -1.25 AZL 88.82 HCA 138.26 SMA

21.731 GAp 15.45 AZP 90.88 TAL 554.56 TAp

96.38 ZAp 166.32 ET$ 169.69 ZAE 155.11 ETE

ARRIVAL DATE MAY 27 1965

EARTH TO MARS

210.62 ECC .30005 INC 1.1838 Vl 30.191

132.84 RCA 147.42 APO 273.81 V2 22.606

4.34 ZAC 92.10 ETC 255.87 CLP 166.49

OLA 16.18 RAL 167.62 RAO 6567.7 VEL 11.744 PTH 2.07 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2698.21 -27.63 74.43 31.29 96.47 16 37 1

4285.56 2.80 176.76 25.39 61.81 9 25 18

2406.75 -28.90 52.81 31.11 97.99 18 2 32

4052.28 3.g2 158.98 24.77 60.34 10 33 43

2130.54 -32.22 31.15 30.43 102.10 19 26 12

3901.25 6.79 145.76 23.00 58.42 11 19 24

O|FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .3891 TRA-1.3448 TC3 2.4408 BAU .5395 6GT 2851.9 SGR 477.9 SG3 387.1

ROE -.3063 RRA -.1393 RCS .0215 FAU .09799 RRT .1476 RRF -.1853 RTF -.9010

FOE -.0154 FRA 1.1120 FC3-5.1316 BSP 9324 SGB 2891.7 R23 -.0491 R13 -.9013

BDE .4952 8RA 1.3519 BC3 2.4409 FSP 1155 SG1 2852.6 SG2 472.5 THA 1.46

LA_CH DATE NOV 28 1964 FLIGHT TIME 182.00

HELIC_ENTRIC CONIC OI STANCE 441.442

RL 147.57 LAL -.00 LOt. 65.80 VL 34.120 GAL -1.13 AZL 88.84 HCA 139.22 SMA

RP 240.49 LAp .76 LOP 205.02 VP 21.662 GAp 14.90 AZP 90.88 TAL 355.04 TAP

RC 164.213 GL 9.99 GP 2.24 ZAL 95.40 ZAp 165.67 ETS 169.74 ZAE 155.50 ETE

PLANETOCEMTRIC CONIC

C3 15.963 VHL 3.995 DLA 16.55 RAL 166.68 RAD 6567.6 VEL 11.720 PTH 2.06 VHP

LNCH AZMTM LMCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 15 44 41 2704.06 -27.67 74.86 29.90 96.27 16 29 45

90.00 8 13 42 4263.77 2.10 173.54 24.04 81.75 9 24 46

100.00 17 15 23 2411.61 -28.95 53.16 29.72 97.81 17 55 34

100.00 9 25 42 4031.46 3.22 157.84 23.42 60.27 10 32 53

110.00 18 44 17 2133.42 -32.26 31.37 29.05 101.98 19 19 51

110.00 10 13 17 3882.41 6.08 144.76 21.65 56.30 11 17 59

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE .3540 TRA-1.3246 TC3 2.5317 8AU .5403 SGT 2877.0 SGR 471.0 SG3 406.7

ROE -.2962 RRA -.1349 RC3 .0341FAU .10171 RRT .1766 RRF -.2063 RTF -.8999

FDE .0064 FRA 1.1051 FC3-3.5160 BSP 9797 SGB 2915.3 R23 -.0438 RIS -.9001

6OE .4616 BRA 1.3314 8C3 2.5319 FSP 1219 SG1 2878.2 SG2 463.4 THA 1.70

7.707 OPA -1.17 RAp 191.07 ECC 1.2721

PO CST TIM INJ Z LAT INJ 2 LONG

2098.2 -26.44 65.97

3685.6 -.99 170.13

1806.7 -27.49 44.29

3452.3 -.06 152.46

1530.5 -30.22 22.51

3301.2 2.35 139.31

ORBIT DETERMINATION ACCURACY

ST 809.1 SR 436.0 SS 336.7

CRT -.3680 CRS .0938 CST .7355

LSA 884.8 MSA 416.5 SSA 42.3

EL1 833.9 EL2 340.0 ALF 159.61

ARRIVAL DATE MAY 29 1965

EARTH TO MARS

209.18 ECC .29510 INC 1.1640 VI 30.191

134.26 RCA 147.43 APO 270.90 V2 22.836

4.76 ZAC 92.26 ETC 255.86 CLP 165.85

7.329 OpA -1.21 RAp 191.$7 ECC 1.2627

PO CST TIM INJ 2 LAT INJ 2 LONG

2104.1 -26.51 66.38

3663.8 -1.70 168.91

1811.6 -27.56 44.63

3431.3 -.76 151.31

1533.4 -30.27 22.71

$282.4 1.61 1S8.5S

ORBIT DETERMINATION ACCURACY

ST 784.1 SR 429.0 SS 334.0

CRT -.5339 CRS .1545 CST .7408

LSA 834.6 MSA 422.1 SSA 44.2

EL1 824.6 EL2 345.0 ALF 160.09

LAUNCH GATE NOV 28 1964 FLIGHT TIME 184.00

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 240.19 LAP .73

RC 166.536 GL 9.96

PLANETOCENTRIC CONIC

C3 15.434 VHL 3.$29

LNCH AZMTH LNCH TIME

90.00 15 37 22

90.00 8 13 24

100.00 17 8 22

100.00 9 25 5

110.00 18 37 54

110.00 10 12 2

ARRIVAL DATE MAY 31 1965

DISTANCE 444.624 EARTH TO MARS

LOL 65.80 VL 34.059 GAL -1.01 AZL 88.86 HCA 140.16 SMA 207.62 ECC .29037 INC 1.1434 Vl 30.191

LOP 205.96 VP 21.598 GAp 14.36 AZP 90.88 TAL 355.52 TAp 135.68 RCA 147.47 APO 268.16 V2 22.666

GP 2.33 ZAL 94.42 ZAp 165.01 ET$ 169.78 ZAE 155.92 ETE 5.20 ZAC 92.41ETC 255.85 CLP 165.19

O[FFERENTIAL CORRECTIONS

TDE .3305 TRA-1.2932 TC3 2.6573 8AU

ROE -.2866 RRA -.1309

FOE .0310 FRA 1.0981

BOE .4375 ERA 1.2998

LAUNCH OATE NOV 28 1964

HELIOCENTRIC CONIC

DLA 16.91 RAL 163.72 RAD 6567.6 VEL 11.697 PTH 2.06 VHp 7.355 DpA -1.24 RAp 191.67 ECC 1.2540

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2709.89 -27.71 75.28 28.51 96.06 16 22 32 2109.9 -26.58 66.79

4242.70 1.42 174.36 22.70 61.72 9 24 6 3642.7 -2.37 167.73

2416.44 -28.99 33.52 28.34 97.63 17 48 39 1816.4 -27.63 44.98

4011.38 2.54 156.73 22.08 60.21 10 31 37 3411.4 -1.44 150.21

2136.31 -32.30 31.58 27.68 101.86 19 13 31 1536.3 -30.33 22.92

3864.28 5.39 143.80 20.31 36.19 11 16 27 3264.3 .92 137.58

MID-COURSE EXECUTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

.5484 SGT 2911.6 SGR 464.7 SGS 427.4 ST 765.5 SR 422.3 SS 332.5

RC3 .0479 FAU .10562 RRT .1998 RRF -.2296 RTF -.9023

FC3-3.9247 BSP 9997 SG,B 2948.5 R23 -.0458 R13 -.9026

8C3 2.6577 FSP 1289 SG1 2913.2 662 455.1 THA 1.87

CRT -.5136 CRS .2223 CST .7090

LSA 830.7 MSA 427.5 SSA 45.2

EL1 803.2 EL2 345.3 ALF 160.42

FLIGHT TIME 186.00 ARRIVAL DATE JUM 2 1965

DISTANCE 447.846 EARTH TO MARS

206.53 ECC .28386 INC 1.1219 vl 50.191

137.09 RCA 147.49 APO 265.37 V2 22.897

5.68 ZAC 92.37 ETC 255.84 CLP 164.52

7.185 OpA -1.26 RAp 191.96 ECC 1.2459

INJ TIME PC) CST TIM INJ 2 LAT ]NJ 2 LONG

16 15 23 2115.6 -26.65 67.19

9 23 18 3622.5 -3.03 166.60

17 41 47 1821.2 -27.70 45.31

10 30 51 3392.1 -2.10 149.15

19 7 13 1539.1 -30.38 23.12

11 14 47 3246.9 .23 136.68

ORBIT DETERMINATION ACCURACY

ST 748.2 SR 415.4 SS 331.1

CRT -.4988 CRS ,2863 CST .6727

LSA 808.4 MSA 431.6 SSA 46.2

EL1 783.7 EL2 343.7 ALF 160.65

RL 147.57 LAL -.00 LOt. 63.80 VL 34.001GAL -.89 AZL 88.88 HCA 141.10 SMA

RP 239.88 LAp .70 LOP 206.90 Vp 21.539 GAp 13.63 AZP 90.67 TAL 336.00 TAp

RC 168.857 GL 9.92 GP 2.44 ZAL 93.45 ZAP 164.33 ETS 169.81 ZAE 156.38 ETE

PLANETOCENTRIC CONIC

C3 14.942 VHL S.865 DLA 17.25 RAL 164.73 RAD 6367.6 VEL 11.676 PTH 2.05 VHp

1NJ LONG INJ RT ASC INJ AZMTH

75.69 27.13 95.86

175.23 21.37 61.69

53.86 26.96 97.45

155.68 20.75 60.16

31.79 26.31 101.74

142.89 18.98 36.11

LNCH AZMTH LMCH TIME L-I TIME INJ LAT

90.00 15 30 8 2715.57 -27.75

90.00 8 12 56 4222.48 . .76

100.00 17 1 26 2421.16 -29.03

100.00 9 24 19 3992.13 1.89

110.00 16 31 34 2139.11 -32.34

II0.00 10 10 40 3846.94 4.74

DIFFEREMTIAL CCRRECTIC#AS

TOE .3113 TRA-1.2572 TC3 2.7838 8AU .3566

RDE -.2774 RRA -.1270 RC3 .0633 FAU .10970

FOE .0546 FRA 1.0871 FC3-6.3560 8SP 10136

BDE .4170 BRA 1.2636 BC3 2,7865 FSp 1363

MID-COURSE ExECuTION ACCURACY

SGT 2942.5 6GR 458,6 SG3 448.9

RRT .2225 RRF -.2545 RTF -.9050

SGB 2978.1 R23 -.0496 R13 -.9053

SG1 2944.4 662 446.9 THA 2.03

1507



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 28 I964

HELIOCENTRIC CONIC

RL 147.57 LAL -.DO

RP 239.56 LAP .68

RC 171.174 GL 9,85

PLANETOCEMTRIC CONIC

C3 14.485 VHL 3.606

LMCH AZMTH bNCM TIME

90.OO 15 22 59

gO.DO 8 12 17

100.00 16 54 ]5

tOO.D0 9 23 25

110.00 18 25 19

ltO.OO 10 9 8

FLIGHT TIME 188.00 ARRIVAL DATE JUN 4 1965

DISTANCE 451.106 EARTH TO MARS

LOL 69.80 VL ]3.g45 GAb -.76 AZL 88.90 HCA 142.04 SMA 205.32 ECC .28156 INC 1.0g97 vl 30.191

LOP 207.85 vP 21.484 GAP 15.]0 AZP g0.87 TAL ]56.47 TAp 138.51 RCA 147.51 APO 263.13 v2 22.928

GP 2.55 ZAL 92.45 ZAP 163.64 (TS 169.82 ZAE 156.87 ET( 6.21 ZAC 92.74 ETC 255.84 CLP 163.83

ObA 17.58 RAb 163.78 RAO 6567.6 VEb 11.656 PTH 2.05 VHp 7.019 OpA -1.26 RAP 192.24 ECC 1.2384

b-I TIME INJ bAT [NJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2721.03 -27.79 76.08 25.76 95.66 16 8 20 2121.0 -26.72 67.58

4203.19 .14 172.16 20.06 61.68 9 22 21 3603.2 -3.64 165.52

2425.67 -29.07 54.19 25.59 97.28 17 35 0 1825.7 -27.76 45.63

3973.77 1.27 134.67 19.43 60.13 10 29 37 5373.8 -2.72 148.15

2141.77 -32.37 31.99 24.95 101.65 19 1 1 1541.8 -30.43 23.31

3830.44 4,11 142.03 17,66 56.03 11 12 59 3230.4 -.38 135.82

DIFFERENTIAb C(:RRECTIONS

TOE .2949 TRA-1.2174 TC3 2.9273 BAU .5671

ROE .2687 RRA -,1233 RC3 .0806 FAU .11402

FDE .0810 FRA 1.0746 FC3-8.8130 BSP 10115

BOG .3989 8RA 1.2236 BC3 2.9266 FSP 1435

LAUNCH DATE NOV 28 1964

HELIOCENTRIC CQNIC

RL 147.57 LAb -.00 LOL 63.80 VL

RP 239.26 hAP .65 bOP 206.79 VP

RC 173.483 _ 9.77 GP 2.66 ZAL

pLAN_T(_ENTRIC C_IC

C3 14.060 VHL 3.750

bNCM AZ14TH LNCH TIME

90.00 15 16 0

90.00 8 11 27

100.00 16 47 52

100.00 9 22 16

110.00 19 19 11

110.00 10 7 27

DIFFERENTIAL C_RECTIONS

TOE .2708 TRA-1.1663 TC3 3.0416 BAU .5720

ROE -.2602 RRA -.1197 RC3 .1002 FAU .11852

FOE .1076 FRA 1.0621 FC3-7.2976 BSP 10394

BOG .3756 8RA 1.1943 8C3 3.0432 FSP 1320

MID-COURSE EXECUTION ACCURACY

SGT 2976.3 SGAR 453.1 SO3 471.7

RRT .2458 RRF -.2622 RTF -.9069

SG8 3010.G R23 -.0555 R13 -.9092

SG1 2976.4 $GZ 438.9 THA 2.19

FLIGHT TIME 190.00

DISTANCE 454.401

33.891GAL -.66 AZL 88.92 HCA 142.99 SNA

21.433 GAP 12.78 AZP 90.86 TAL 356.94 TAp

91.47 ZAP 162.93 ET$ 169.81ZAE 157.38 ETE

ORBIT DETERMINATION ACCURACY

ST 730.9 SR 408.7 S] 331.2

CRT -.4879 CRS .3555 CST .6261

LSA 786.1NSA 4]6.7 SSA 46.8

ELI 764.8 EL2 340.9 ALF 160.77

ARRIVAL DATE JUN 6 1965

EARTH TO MARS

204.18 ECC .27746 INC 1.0761Vl 30.191

139.93 RCA 147.53 APO 260.83 V2 22.95g

6.79 ZAC 92.90 ETC 25§.93 CLP 163.13

OLA 17.88 RAL 162.60 RAO 6567.6 VEL 11.638 PTH 2.04 VHP 6.858 OpA -1.26 RAp 192.51ECC 1.2114

L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LC_IG

2726.13 -27.82 76.45 24.40 95.48 16 1 26 2126.1 -26.77 67.94

4194.93 -.45 171.14 18.75 61.69 g 21 12 3384.9 -4.23 164.50

2429.66 -29.11 54.50 24.23 97.13 17 26 22 1829.9 -27.81 45.93

3956.43 .68 153.72 18.13 60.11 10 28 12 3356.4 -3.30 147.19

2144.19 -32.41 32.17 23.60 101.52 18 54 55 1544.2 -30.48 2].48

3614.87 3.52 141.21 16.35 55.98 11 11 2 3214.9 -.97 155.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3002.4 ]DR 448.0 SG3 495.5 ST 709.6 SR 401.8 S] ]32.9

RRT .2776 RRF -.3130 RTF -.9100 CRT -.4608 CRS .4219 CST .5919

SGB 3035.6 R23 -.0573 RI3 -.9104 bSA 7]9.9 NSA 442.8 S]A 48.1

SG1 3005.0 962 430.0 THA 2.42 ELI 740.4 EL2 341.8 ALF 161.24

LAUNCH DATE NOV 28 1964

MELI(_ENTRIC CONIC

Rb 147.57 hAL -.DO

RP 238.95 hAP .62

RC 175.790 Gb g.E7

PbANETOCENTRIC CONIC

C3 13.665 VHL 3.697

LNCH A ZMTH bNCM TIME

90.00 15 9 10

90.00 6 10 24

100.00 16 41 19

100.00 9 20 ]7

110.00 18 13 9

110.00 10 5 36

FLIGHT TIME 192.00 ARRIVAL DATE JUN 8 1965

DISTANCE 457.729 EARTH TO MARS

LOL 65.80 Vb 3].840 GAb -.56 AZL 88.95 HCA 14].g4 SMA 203.10 ECC .27356 [NC 1.0516 Vl 30.191

LOP 209.74 VP 21.367 GAp 12.26 AZP g0.85 TAL 357.41 TAp 141.34 RCA 147.54 APO 258.66 V2 22.991

GP 2.79 ZAb 90.50 ZAP 162.25 ET3 169.80 ZAE 157.9] ETE 7.42 ZAC 93.08 ETC 255.8] CLP 162,42

DbA 18,16 RAL 161.81RAD 6567.5 VEL 11.521PTH 2.04 VHp 6.700 DPA -1.24 RAp 192.78 ECC 1.2249

b-I TIME INJ bAT INJ bONG INJ RT ASC [NJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2730.81 -27.85 76.79 23.04 95.31 15 54 41 2130.8 -26.83 68.28

4167.76 -1.00 170.18 17.46 61.70 9 19 52 ]]67.8 -4.78 163.54

2433.67 -29.14 54.78 22.89 96.98 17 21 53 1833.7 -27.87 46.20

3940.13 .13 152.82 16.83 60.11 10 26 37 3340.1 -3.85 146.29

2146.32 -32.44 32.33 22.26 101.43 16 48 56 1546.3 -30.52 23.64

3800.25 2.96 140.45 15.06 55.93 11 8 56 3200.2 -1.53 134.24

DIFFERENTI Ab CORRECTICNS

TOE .2497 TRA-I.1]4D TC3 3.163] BAU ,5784

ROE -.2522 RRA -.1162 RC3 .1217 FAU .12317

FOE .1377 FRA 1.0465 FC3-7.8036 BSP 10505

BOG .3149 8RA 1.1199 8C3 3.1639 FSP 1606

MID-COURSE ExECuTION ACCURACy

SGT 3027.2 3GR 443.7 SG3 520.2

RRT .3098 RRF -.3468 RTF -.9122

SG8 3059.5 R23 -.0616 R13 -.9126

961 3030.4 SG2 421.4 THA 2.65

LAUNCH DATE NOV 26 1964 FLIGHT TIME 194.00

HELIC_ENTRIC CONIC

RL 147.]7 bah -.DO

RP 238.63 LAp .5g

RC 178.096 Gb g.55

PLAMET(_ENTRIC CONIC

C3 13.298 VHL 3.647

LNCH AZMTH bNCH TIME

90.00 15 2 33

90.00 8 9 ?

100.00 16 34 57

100.00 9 19 24

110.00 18 7 17

110.00 10 3 3]

bOL 65.80 VL

LOP 210.69 VP

GP 2.92 ZAL

DISTANCE 461.089

33.792 GAL -.45 AZL 88,g7 HCA 144.8g SMA 202.08 ECC .26g84 INC 1.0259

21.344 GAP 11.75 AZP 90.84 TAL 357.87 TAp 142.76 RCA 147.]5 APO 256.61

89.53 ZAP 161.46 ET9 169.77 ZkE 158.51 ETE 8.12 ZAC 93.25 ETC 255.82

ORBIT DETERMINATION ACCURACY

ST 688.2 SR 395.0 S] ]36.4

CRT -.4376 CRS .4923 CST .5470

bSA 733.] MSA 4]0.0 SSA 49.0

ELI 716.4 EL2 341.2 ALF 161.58

ARRIVAL DATE JUN 10 1965

EARTH TO MARS

vl 30.191

V2 2].02A

CLP 161.69

DLA 18.42 RAL 160.82 RAD 6567.5 VEL 11.605 PTH 2.03 VHP 6.545 DPA -1.21 RAP 193.03 ECC 1.2189

L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2734.96 -27.88 77.09 21.70 95.16 15 48 8 2135.0 -26.87 68.57

4111.76 -1.52 169.29 16.18 61.72 9 18 19 3]]1.8 -5.29 162.64

2436.99 -29.17 55.02 21.55 96.86 17 L5 34 1837.0 -27.91 46.44

3924.96 -.39 151.99 15.55 60.11 10 24 49 3325.0 -4.36 145.46

2148.06 -32.46 32.46 20.93 101.36 18 43 5 1148.1 -]0.55 23.76

3786.64 2.44 139.73 13.78 5].89 11 6 40 3186.6 -2.05 133.53

ORBIT DETERMINATION ACCURACY

ST 669.6 SR 388.1 S$ ]39.6

CRT -.4199 DR] .5496 CST .5050

LSA 710.] MSA 455.0 SSA 50.0

EL1 695.8 EL2 339.0 ALF 161.88

DIFFERENTIAL CORRECTIONS

TDE .2329 TRA-1.1195 TC3 3.2901 BAU .5855

ROE -.2444 RRA -.1128 RC3 .1459 FAU .12819

FOE .1639 FRA 1.0285 FC3-8.345] BSP 10561

8DE .3376 BRA 1.1251 BC3 3.2934 FSP 1691

NIO-COURSE EXECUTION ACCURACY

8GT 3054.3 SGR 440.1 SG3 546.5

RRT .3431 RRF -.3825 RTF -.9145

SG8 3085.9 R23 -.0669 R13 -.9150

SG1 3058.1 SG2 412.9 THA 2.88
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUMCN DATE MO¥ 28 1984 FLIGHT TIME _6.00

HELIOCENTRIC CONIC DISTANCE 464.479

RL 147.57 LAL -.00 LOt. GS.80 VL 33.745 GAL -.35 AZL 89,00 HCA 145.84 SMA

RP 238.31 LAP .$6 LOP 211.64 VP 21.306 GAP 11.24 AZP 90.83 TAL 358.33 TAp

RC 180.373 GL 9.40 GP 3.06 ZAL 89.57 ZAp 160.70 ET8 169.73 ZAE 159.12 ETE

PLANET_ENTRIC CONIC

C3 12.987 VHL 3.600 DLA 18.85 RAL 159.83 RAO 6567.5 VEL 11.591PTH 2.03 VHp

LMCM AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 14 56 10 2738.45 -27.90

90.00 8 7 33 4137.04 -1.99

100.00 18 28 48 2489.73 -29.19

100.00 9 17 38 3910.99 -.86

110.00 18 1 38 2149.38 -32.46

110.00 10 1 19 3774.10 1.96

DIFFERENTIAL C.(_RECTIONs

TOE .2188 TRA-1.0834 TC3 3.4244 BAU .5939

ROE -.2369 RRA -.1093 RCS .1729 FAU .13356

FOE .1897 FRA 1.0063 FCS-8.9242 BSlP 10633

BOE .3225 9RA 1.0889 8C3 3,4288 FSP 1786

LAUNCH DATE NOV 28 1964

HELIOCENTR|C CONIC

RL 147.S7 LAL -.00

RP 237.98 LAP .§3

RC 182.851 GL 9.24

PLAN[TO¢[lklTRIC CON|C

C3 12.640 VHL 3.555

LNCH AZNTH LNCH Title

90.00 14 50 3

90.00 8 S 46

100.00 16 22 53

100.00 9 15 36

110.00 17 56 6

110.00 9 58 53

OIFFERENT|AL CCRRECTIONS

TDE .2113 TRA-l.0456 TC3 3.5518 BAU .6012

ROE -.2297 RRA -.1064 RC3 .2022 FAU .13887

FOE ,2130 FRA .9845 FC3-9.5113 BSP 10615

BOE .$122 BRA 1.0510 BC3 3.5575 FSlP 1885

ARRIVAL DATE JUN 12 1965

EARTH TO MARS

201.12 ECC ,26629 INC .9988 vl 30.191

144.17 RCA 147.56 APO 254.67 VZ 23.056

8.89 ZAC 93.44 ETC 255.82 CLP 160.94

6.394 DpA -1.17 RAp 193.27 ECC 1.2132

INJ LONG ZNJ RT A$C INJ AZMTH INJ TIME PO CST TIM XNJ 2 LAT XNJ 2 LONG

77.34 20.37 95.04 15 41 48 2138.4 -26.91 68.82

168.47 14.91 61.75 9 16 32 3537.0 -5.76 161.81

55,22 20.22 96.76 17 9 27 1839.7 -27.95 46.64

151.22 14.28 60.12 10 22 49 3311.0 -4.83 144.69

32.56 19.61 101.30 18 37 25 1549.4 -30.58 23.86

139.08 12.52 55.87 11 4 13 3174.1 -2.53 132.88

MID-COURSE EXECUTION ACCURACy (_BIT DETERMINATION ACCURACY

3GT 3084.1 $GR 437.7 SG3 574.6 ST 651.8 SR 381.2 SS 343.1

RRT .3781RRF -.4207 RTF -,9172 CRT -.4062 CRS .6024 CST .4597

SG8 3115.0 R23 -.0733 R13 -,9177 LSA 688.6 MSA 439.5 9SA 51.0

SG1 3088.6 982 404.6 THA 3.13 EL1 676.4 EL2 335.7 ALF 162.09

FLIGHT TINE 198.00 ARRIVAL DATE JUN 14 1965

DISTANCE 467.897

LOt. 65.80 VL 33.700 GAL -.25 AZL 89.03 HCA 146.80 SNA

LOP 212.60 VP 21.271 GAP 10.75 AZP 90.81 TAL 358.78 TAp

GP 3.21 ZAL 87.62 ZAP 159.92 ETS 169.67 ZAE 159.76 ETE

OLA 18.85 RAt. 158.83 RAO 6587.5 VEL 11.577 pTH 2.02 VHp 6.247 DpA -1.11 RAp 193.51ECC 1.2060

L-I TIM( INJ LAT INJ LONG IHJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2741.19 -27.92 77.54 19.04 94.94 15 35 44 2141.2 -26.94 69.01

4123.66 -2.42 167.72 13.65 61.78 9 14 29 3523.7 -6.18 161.05

2441.80 -29.20 55.37 16.89 96.68 17 3 35 1841.8 -27.97 46.78

3898.29 -1.29 150.53 13.02 60.13 10 20 34 3298.3 -S.26 143.98

2150.17 -32.49 32.62 18.29 101.27 18 31 56 1550.2 -3_.59 23.91

3782.68 1.52 138.48 11.26 53.83 11 1 33 3162.7 -2.97 132.28

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3108.8 SC,R 436.5 SG3 602.7 ST 638.1 SR 374.2 SS 346.4

RRT .4122 RRF -.4607 RTF -,9198 CRT -.40SS CRS .646§ CST .4079

S_ 3139.3 R23 -.0826 R13 -.9204 LSA 671.3 MSA 462.5 8SA 51.6

SG1 3114.1 982 397.0 THA 3.37 ELI 662.3 EL2 329.6 ALF 162.03

EARTH TO MARS

200,20 ECC .26292 INC .9701 V1 30.191

143.58 RCA 147.57 APO 252.64 V2 23.089

9.76 ZAC 93.63 ETC 255.81 CLP 160.1.7

LAUNCH OATE NOV 28 1964

HELIOCEMTRIC CONIC

RL 147.57 LAL -.00

RP 237,63 LAp .30

RC 184.919 GL 9.04

PLANETOCENTRIC CONIC

C3 12.345 VML 3.514

LMCH AZMTH LNCH 11141[

90.00 14 44 19

90.00 8 3 38

100.00 18 17 18

100.00 9 13 17

110.00 17 SO 51

110.00 9 58 13

FLIGHT TIME 200.00

DISTANCE 471.341

LQL 85.80 VI. 33.858 GAL 0.16 AZL 89.06 HCA 147.75 SNA

LOP 215.38 VP 21.240 GAP 10.2S AZP 90.60 TAL 359.23 TAP

GP 3,38 ZAL 86.68 ZAP 159.12 ETS 169.61 ZAE 160.42 ETE

DLA lg.02 RAL 157.84 RAO 6387.5 VEL 11.564 PTH 2.02 VHP

L-I T|M( INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME

2742.99 -27.9_ 77.67 17.73 94.68 13 29 39

4111.81 -2.81 167,06 12.41 61.81 9 12 10

2443.01 -29.21 55.46 17.39 96.63 16 58 1

3887.02 -1.68 149.91 11.78 60.15 10 18 4

2150.29 -32.49 32.63 16.99 101.26 16 26 41

3752.51 1.14 137.95 10.02 53.83 10 $8 46

ARRIVAL OATE JUN 16 1965

EARTH TO MARS

199.34 ECC .25970 INC .9400 Vl 30.191

146.98 RCA 147.57 APO 251.11 V2 23.123

10.73 ZAC 93.82 ETC 255.81 CLP 159.38

6.104 DPA -1.03 RAp 193.73 ECC 1.2032

PO CST TIM INJ 2 LAT INJ 2 LONG

2143.0 -26.96 69.14

3511.8 -6.55 160.39

1843.0 -27.99 46.87

3287.0 -5.64 143.36

1550.3 -30.60 23.92

3152.5 -3.33 131.73

ORBIT DETERMINATION ACCURACY

ST 610.5 SR 367.7 SS 359.7

CRT -.3434 CRS .7069 C8T .3910

LSA 639.3 MSA 475.1SSA 53.O

EL1 628.9 EL2 335.2 ALF 163.51

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .1785 TRA-1.0263 TC3 3.6209 2AU .3989 SGT 3113.5 3GR 437.4 983 632.3

ROE -.2230 RRA -.1034 RC3 .2349 FAU .14436 RRT .,4625 RRF -.5063 RTF -,9189

FOE .2519 FRA ,9682 FC-10.1233 8SP 11033 SG6 3144.1 R23 -,084§ R13 -.9196

BOE .2857 BRA 1.0317 8C3 3.6285 FSP 2004 SGt 3120.2 SG2 387.0 THA 3.78

LAUNCH DATE NOV 28 1964 FLIGHT TIM( 202.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CCNIC DISTANCE 474.810 EARTH TO MARS

RL 147.57 LAL -.00 L(X. 65,80 VL 33.617 GAL -.07 AZL 89.09 NCA 148.72 SMA 198.52 ECC ,25665 INC .9082 Vl 30.191

RP 237.31 LAp .47 LOP 214.32 VP 21.213 GAP 9.77 AZP 90.78 TAL 359.67 TAP 148.38 RCA 147.57 APO 249.46 V2 23.157

RC 187.176 GL 0.92 GP 3.55 ZAL 85.77 ZAP 158.30 ETS 169.53 ZAE 161.10 ETE 11.82 ZAC 94.03 ETC 255.80 CLP 158.58
PLAN[TOCENTRIC CONIC

C3 12.071 VHL 3.474 DLA 19.16 RAL 156.85 RAD 6567.3 VEL 11.552 PTH 2.02 VHP 5.963 DPA -.93 RAp 193.95 ECC 1.1987

LNCH AZIATH LNCH TIN( L-I TIME INJ LAT |NJ LONG IHJ RT ASC |NJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 14 38 49 2748.80 -27,93 77.73 16.43 94.85 15 24 33 2143.8 -26.97 69.20

90.00 8 1 10 4101.50 -3.14 166.48 11.17 61.84 9 9 32 3301.5 -6.88 159.80

100.00 16 12 0 2443.34 -29.22 35.48 t6.29 96.62 16 32 43 1843.3 -27.99 46.89

100.00 9 10 41 3877.19 -2.01 149.37 10.34 60.17 t0 15 18 3277.2 -5.96 142.81

110.00 17 45 51 2149.72 -32.48 32.59 15.69 101.29 18 21 41 1549.7 -30.59 23.88

110.00 9 53 19 5743.37 .79 t37.49 8,79 55,82 10 53 43 3143.6 -3.69 131.28

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1550 TRA -.9908 TC3 3.7593 BAU .8093 SGT 3143.5 SGR 440.3 SG3 665.5 ST 583.8 SR 361.1Ss 369.5

ROE -.2168 RRA -.1001RC3 .2720 FAU .15079 RRT .§091RRF -.3526 flTF -.9221 CRT -.3021CRS .7572 CST .3594

FDE .2872 FRA .9341 FC-10.8123 2SP 11306 sGB )274.2 R23 -.0886 R13 -.9229 LSA 609.2 M8A 483.5 SSA 54.1

BDE .2664 BRA .9939 8C3 3.7691FSP 2135 SG1 3151.6 SG2 378.0 THA 4,14 ELI 598.8 EL2 335.6 ALF 164.41
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE MOV 26 1964

HELIOCENTRIC C_IIC

RL 147.57 LAL -.00

RP 236.98 LAP .44

RC 189.421 GL 8.57

PLANETOCENTR l C CONIC

C3 11.818 VHL 3.437

LNCM AZI4TH LNCH TIME

90.00 14 38 46

90.00 • 58 21

100.00 16 7 3

IOO.O0 9 7 45

110.00 17 41 7

110.00 9 50 10

FLIGHT TIME 204.00 ARRIVAL DATE JUN 20 1965

DISTANCE 478.307 EARTH TO MARS

LOt. 65.80 VL 33.578 GAL .02 AZL 89.13 HCA 149.68 SMA 197.75 [CC .25374 INC .6744 vl 30.19!

LOP 215.48 VP 21.188 GAP 9.29 AZP 90.75 TAL .10 TAp 149.78 RCA 147.57 APO 247.95 V2 23.191

GP 3.74 ZAL 84.86 2AP 157.46 ETS 169.44 ZAE 161.81 ETE 15.06 ZAC 94.24 ETC 255.60 CLP 157.75

OLA 19.26 RAL 155.86 RAD 6567.5 VEL 11.541 PTH 2.01 VHP 5.827 DpA -.82 RAP 194.15 ECC 1.1945

L-I TIME INJ LAT INJ LONG INJ RT ASC |HJ AZMTH IHJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2743.47 -27.93 77.71 15.14 94.86 15 19 30 2143.S -26.96 69.18

4092.84 -3.41 168.00 9.94 61.87 9 6 34 3492.8 -7.15 159.31

2442.65 -29.21 55.43 14.99 96.85 16 47 48 1842.7 -27.96 46.85

3868,90 -2.29 148.91 9.32 60.|9 IO 12 14 3268.9 -6.24 142.35

2148.36 -32.46 32.48 14.39 101.35 18 |6 58 1548.4 -30.56 23.78

3735.96 .50 137.09 •.57 55.82 10 52 26 3136.0 -3.98 130.88

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1524 TRA -.8955 TC3 3.9563 BAU .6270 SGT 2995.1 SGR 440.4 SG$ 695.8 ST 454.9 SR 353.5 SS 328.4

ROE -.2101 RRA -.0889 tiC3 .3142 FAU .15811 RRT .5240 flRF -.5834 RTF -.9475 CRT -.4423 CRS .8534 CST .0265

FOE .5084 FRA .6095 FC-11.5839 8SP 9793 SG8 3027.3 R23 -.0928 R13 -.9484 L3A 516.1 MSA 412.3 SSA 58.4

BO[ .2596 BRA .7012 BC3 3.9688 FSP 2095 SGt 3004.1 SG2 374.0 THA 4.48 EL1 498.0 EL2 289.6 ALF 149.98

LAtRACH DATE NOV 28 1964 FLIGHT TIM( 206.00 ARRIVAL DATE JU_l 22 1965

HELIOCENTRIC CONIC DISTANCE 481.824 EARTH TO MARS

150.65 SMA 197.02 ECC .25097 INC .8385 vl 30.191

• SZ TAP 151.17 RCA 147.57 APO 246.46 V2 23.226

162.54 ETE 14.48 ZAC 94.47 ETC 255.79 CLP 156.91

RL 147.57 LAL -.00 LOL 65.60 VL 33.541 GAL .10 AZ1. 89.16 HCA

RP 236.64 LAP .41 L(:P 218.45 VP 21.168 GAP 8.82 AZP 90.73 TAL

RC 191.655 GL 9.30 GP 3.94 ZAL 83.97 ZAP 158.59 ET8 189.33 2AE

PLANETOCENTRIC CONIC

C3 11.579 VHL 3.403 DLA 19.33 RAL 154.88 RAD 8587.4 VEL |1.531 PTH 2.01 VHP 5.693 OpA -.68 RAp 194.34 ECC 1.1906

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH IHJ TIME

90.00 14 29 8 2741.88 -27.92 77.59 13.86 94.92 15 14 50

90.00 T 55 8 4065.96 -3.84 185.61 8.72 61.90 9 3 14

1OO.OO 16 2 30 2440.83 -29.20 55.30 13.71 96.71 16 43 11

1OO.OO 9 4 28 3862.24 -2.51 148.55 8.10 80.20 10 8 50

110.O0 17 36 A2 2148.10 -32.43 32.31 13.11 101.44 18 12 28

110.00 _ 46 45 3729.74 .27 136.77 8.36 55.82 10 48 54

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1627 TRA -.6894 TC5 4.0023 8AU .6220 SGT 3164.2 SGR 451.1 SG3 734.1

ROE -.2030 RRA -.0927 RC3 .3578 FAU .16413 RRT .5828 RRF -.8397 RTF -.9280

FOE .3030 FRA .8269 FC-12.2714 BSP 10392 SGAS 3198.2 R23 -.1126 R15 -.9292

BDE .2602 8RA .8942 8C3 4.0182 FSP 2262 SGI 3175.3 SG2 365.3 THA 4.81

PO CST TIM INJ 2 LAT INJ 2 LONG

2141.9 -26.95 69.06

3486.0 -7.37 158.92

1840.8 -27.96 46.71

3262.2 -6.46 141.98

1546.1 -30.52 23.62

3129.7 -4.22 130.55

ORBIT OETERMINATION ACCURACY

ST 555.3 SR 345.5 SS 354.4

CRT -.3620 CRS .7963 CST .2284

LSA 576.5 MSA 466.9 SSA 57.1

EL1 575.5 EL2 310.8 ALF 161.84

LAUNCH DATE NOV 28 1964 FLIGHT TIME 208.00 ARRIVAL DAlE JUN Z4 1965

HELIOCENTRIC COLIC

RL 147.57 LAL -.00

RP 236.29 LAP .38

RC 193.877 GL 7.98

PLANETOCENTRIC CONIC

C3 11.359 VHL 3.570

LNCH AZMTH LNCH TIME

90.00 14 24 59

90.00 7 51 30

100.00 15 56 22

100.00 9 0 48

110.00 17 32 36

110.00 9 43 2

DISTANCE 485.362 EARTH TO MARS

LOt. 65.80 VL 53.506 GAL .19 AZL 89.20 HCA 151.62 SMA 196.33 ECC .24854 INC .8004 vl 30.191

LOP 217.42 VP 21.150 GAP 8.35 AZP 90.70 TAL .93 TAp 152.55 RCA 147.57 APO 245.08 V2 23.261

GP 4.16 ZAL 83.09 ZAp 155.70 ETS 169.22 ZkE 163.28 ETE 16.10 ZAC 94.70 ETC 255.79 CLP 156.04

OLA 19.35 RAL 153.90 RAD 6567.4 VEL 11.522 pTH 2.01 VHp 5.563 OPA -.52 RAP 194.52 ECC 1.1869

L-I TIME INJ LAX |NJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2758.84 -27.90 77.57 12.56 95.02 15 10 38 2138.8 -26.91 66.85

4081.00 03.79 165.34 7.51 61.92 8 59 31 3481.0 -7.52 156.64

2437.71 -29.17 55.07 12.43 96.83 16 39 0 1837.7 -27.92 46.49

3957.57 -2.68 146.28 6.89 60.22 10 5 5 3257.4 -6.62 141.71

2142.82 -32.39 52.07 11.83 101.58 18 8 20 1542.8 -30.45 23.39

3725.02 .08 136.52 5.17 55.82 10 45 7 3125.0 -4.40 150.51

DIFFERENTIAL CORRECTIONS

TOE .1518 TRA -.8745 TC3 4.0814 8AU .6228

ROE -.1969 RRA -.0900 RC3 .4072 FAU .17105

FDE .5252 FRA .8057 FC-13.0356 BSP 10961

BOE .2468 8RA .8792 8C3 4.1016 FSP 2443

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3180.9 SGR 462.2 SG3 770.9 ST 544.8 SR 338.3 SS 360.0

RRT .6287 RRF -.6864 RTF -.9273 CRT -.3400 CRS .8179 CST .2104

SGB 3214.3 R23 -.1234 R13 -.9286 LSA 563.1MSA 469.6 SSA 58.4

SGI 3194.3 SG2 357.9 THA 5.29 ELI 562.4 EL2 508.2 ALF 162.75

LAUNCH DATE NOV 28 1964 FLIGHT TIM( 210.00

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 235.94 LAP .55

RC 196.O86 GL 7.64

PLANETOCENTRIC CONIC

C3 11.155 VHL 3.340

LNCH AZMTH LNCH TII_[

90.00 14 21 19

90.00 7 47 25

100.00 15 54 41

100.00 8 56 44

110.00 17 28 54

110.00 9 59 1

ARRIVAL DATE JUN 26 1965

DISTANCE 488.923

LOL 65.80 VL 33.472 GAL .26 AZL 89.24 HCA 152.59 SMA 195.67 ECC .24584

LOP 218.39 VP 21.135 GAP ._7.89 AZI=' 90.67 TAL 1.34 TAp 153.93 RCA 147.57

GP 4.40 ZAL 82.24 ZAP 154.78 ETS 169.08 ZAE 164.04 ETE 17.98 ZAC 94.95

DLA 19.33 RAL 152.93 RAD 6567.4 VEL 11.513 PTH 2.01 VHp 5.437 DpA -.34

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM

2734.29 -27.88 77.04 11.31 95.19 15 6 54 2134.3

4078.00 -3.89 165.17 6.31 61.93 8 55 23 5478.0

2433.22 -29.13 54.74 11.16 97.00 16 35 14 1833.2

3854.31 -2.78 148.11 5.69 60.23 10 0 58 3254.3

2156.46 -32.33 31.74 10.55 101.77 18 4 32 1558.5

3721.83 -.04 136.35 3.98 55.82 10 41 3 3121.8

DIFFERENTIAL C_RECTIONS

TDE .1431 TRA -.8557 TC3 4.1730 8AU .6260

ROE -.1910 RRA -.0866 RC3 .4613 FAU .17814

FDE .5465 FRA .7564 FC-13.8278 BSP 10874

BDE .2387 BRA .8402 8C5 4.1984 FSP 2568

EARTH TO MARS

INC .7597 vl 50.191

APO 245.77 V2 23.297

ETC 255.78 CLP 155.15

RAp 194.69 ECC 1.1836

INJ 2 LAT INJ 2 LONG

-26.87 68.52

-7.62 158.47

-27.86 46.17

-6.75 141.54

-50.37 25.07

-4.52 150.14

ORBIT DETERMINATION ACCURACY

ST 524.4 SR 331.3 SS 564.0

CRT -.3347 CRS .8449 CST .1608

LSA 541.7 MSA 469.5 6SA 59.5

ELI 541,7 EL2 502.2 ALF 162.44

HID-COURSE ExECuTION ACCURACY

SGT 3184.0 SGR 476.6 SO3 808.4

RRT .6708 RRF -.7304 RTF -.9295

SOB 3219.5 R23 -.1342 RI3 -.9309

SGI 3200.2 SG2 351.8 THA 5.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 26 1964 FLIGHT TIM( 212.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 235.59 LAp .32

RC 196.280 GL 7.25

PLANETOCENTRIC CONIC

C3 10.962 VNL 3.311

LNCN AZMTH LNCH TIME

90.00 14 18 13

90.00 ? 42 51

100.00 15 51 30

100.00 8 52 14

110.00 1• 25 35

110.00 9 54 40

DIFFERENTIAL CORRECTIONS

TOE .1519 TRA -.8109

ROE -.1651 RRA -.0833

FOE .3631 FRA .7124

5DE .2273 l_Rk .6151

OISTANCE 492.503

L04. 65.80 VL 33.439 GAL .34 AZL 09.28 HCA 153.56 SNA

LOP 219.36 VP 21.124 GAP 7.44 AZP 90.64 TAL 1.73 TAp

GP 4.66 ZAL 81.41 ZAP 153.84 (TS 168.94 zAE 164.80 ETE

EARTH TO MARS

195.05 ECC .24346 INC .7158 vl 30.181

155.30 RCA 147.56 Ap 0 242.53 v2 23.333

20.I5 ZAC 95.22 [TC 255.77 CLp 154.23

OLA 19.27 RAL 151.97 RAD 6567.4 VEL 11.504 PTH 2.00 VHP 5.313 DPA -.13 RAp 194.86 ECC 1.1804

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2728.00 -27.84 •6.59 10.05 95.41 15 3 41 2128.0 -26.60 68.08

4077.18 -3.82 165.12 5.11 61.93 8 50 49 3477.2 -•.64 156.42

2427.17 -29.08 54.30 9.90 97.23 16 31 58 1827.2 -27.78 43.74

3853.24 -2.82 148.05 4.50 60.23 9 56 29 3253.2 -6.76 141.48

2132.85 -32.25 31.32 9.27 102.00 18 I 9 1532.9 -30.26 22.67

3720.32 -.10 136.27 2.80 55.82 10 36 40 3120.3 -4.58 130.06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.2106 BAU .6218 5GT 3167.8 STA_ 494.6 SG3 846.1 ST 507.9 SR 323.8 SS 363.2

RC3 .5203 FAU .18519 RRT .7112 RRF -.7716 RTF -.9284 CRT -.3153 CRS .8629 CST .1376

FC-14.6259 BSP 10960 SGB 3206.5 R23 -.1471 RI3 -.9303 LSA 523.7 MSA 467.1 SSA 61.2

BC3 4.2426 FSP 2704 $&1 3187.6 $62 345.6 THA 6.41 ELI 523.4 (L2 296.2 ALF 162.95

LAUNCH DATI_ NOV 28 1964 FLIGHT TIM( 214.00 ARRIVAL DATE JUN 30 1965

HELIOCENTRIC CONIC

RL 147.37 LAL -.00

RP 235.24 LAp .29

RC 200.460 GL 6.82

PLANETOCENTRIC CONIC

C3 10.764 VHL 3.284

LNCH AZMTH LNCH T|NE

90.00 14 15 41

90.00 • 37 45

100.00 15 48 51

100.00 6 47 17

110.00 17 22 40

110.00 9 29 57

DIFFERENTIAL CORRECTIONS

TOE .1271 TRA -.7653

ROE -.1?92 RRA -.0801

FOE .3737 FRA .6687

606 .2197 8RA .7894

OISTANCE 496.103 EARTH TO MARS

LOL 65.80 VL 33.409 GAL .41 AZL 89.33 HCA 154.54 SHA 194.46 ECC .24120 INC .6692 vl 30.191

LOP 220,34 VP 21,115 GAP 7,00 AZP 90,60 TAL 2,12 TAp 156,66 RCA 147.56 APO 241.86 V2 23.369

GP 4.94 ZAL 80.60 ZAP 152.87 ETS 188.77 ZAE 165.57 ETE 22.70 ZAC 95.50 ETC 255.77 CLp 153.29

OLA 19.15 RAL 151.01RAO 6567.4 VEL 11.497 pTH 2.00 VHP 5.193 DpA .12 RAp 195.00 ECC 1.1775

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME 1=0 CST TIM INJ 2 LAT INJ 2 LONG

2719.88 -27.78 •6.00 8.80 95.70 15 1 1 2119.9 -26.70 67.50

4078.60 -3.87 165.20 3.92 61.93 8 45 44 3478.6 -7.60 158.50

2419.47 -29.02 53.74 8.63 97.52 16 29 10 1819.5 -27.67 45.19

3854.24 -2.78 148.11 3.52 60.23 9 51 31 3254.2 -6.73 141.54

2125.93 -32.15 30.81 8.00 102.29 17 58 6 1525.9 -30.12 22.18

3720.54 -.09 136.29 1,63 55.82 10 31 57 3120.5 -4.57 150.07

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

TC3 4.2821 BAU .6231 SGT 3172.1 $GR 518.1SG3 888.0 ST 495.6 SR 316.1 SS 363.5

RC3 .5872 FAU .19311 RRT .7483 RRF -.8101RTF -.9289 CRT -.3134 CRS .8747 CST .1055

FC-15.5032 8SP 11009 SGB 3214.1 R23 -.1612 RI3 -.9311 LSA 512.2 NSA 459.6 SSA 62.9

BC3 4.3222 FSP 2853 SGI 3196.0 SG2 341.1THA 7.05 ELI 510.5 EL2 291.4 ALF 163.02

LAUNCH DATE NOV 28 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUL 2 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 234.69 LAP .26

RC 202.623 GL 6.35

PLANETOCENTRIC CONIC

C3 10.618 VHL 3.258

LNCH AZMTH LNCH TIME

90.00 14 13 46

90.00 7 32 7

100.00 13 46 45

100.00 8 41 49

110.00 17 20 12

110.00 9 24 51

DIFFERENTIAL CORRECTIONS

TOE .1229 TRA -.7569

ROE -.1733 RRA -.0764

FOE .3806 FRA .6140

6DE .2125 BRA .7608

OISTANCE 499.722 EARTH TO MARS

LOt. 65.80 VL 33.379 GAL .48 AZL 89.38 HCA 155.52 SNA 193.90 ECC .23905 INC .6187 vl 30.191

LOP 221.32 VP 21.109 GAP 6.56 AZp 90.56 TAL 2.49 TAp 158.01 RCA 147.55 APO 240.25 V2 23.405

GP 5.25 ZAL 79.81 ZAP 151.87 ETS 168.59 ZAE 166.32 ETE 25.68 ZAC 95.60 ETC 255.76 CLP 152.32

OLA 16.88 RAL 150.07 RAG 6567.4 VEL 11.489 pTH 2.00 VHP 5.077 DPA .39 RAp 195.14 ECC 1.1747

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2709.76 -27.71 75.27 7.54 96.06 14 58 56 2109.8 -26.58 66.76

4082.41 -3.75 165.41 2.74 61.91 8 40 9 3462.4 -7.48 158.72

2409.94 -28.83 53.04 7.37 97.87 16 26 55 1809.9 -27.54 44.52

3857.45 -2.68 148.28 2.14 60.22 9 46 7 3257.5 -6.62 141.72

2117.53 -32.08 30.18 6.72 102.64 17 55 30 1517.5 -29.96 21.58

3722.63 -.01 136.39 .47 55.82 10 26 54 3122.6 -4.49 130.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.3377 BAU .6228 SGT 3165.3 SGR 546.4 SG3 930.8 ST 481.8 SR 308.0 SS 358.6

RC3 .6608 FAU .20120 RRT .7815 RRF -.8444 RTF -.9282 CRT -.8151CRS .8847 CST .0688

FC-16.4053 BSP 11035 SGB 3212.1 R23 -.1761 R13 -.9319 LSA 501.1MSA 447.6 SSA 64.9

BC3 4.3878 FSP 3009 SG1 3194.3 SG2 337.8 THA 7.77 EL1 496.6 EL2 283.7 ALF 162.87

LAUNCH 0ATE NOV 28 1964 FLIGHT TIM( 218.00 ARRIVAL 0ATE JUL 4 1965

HELIOCENTRIC CCI41C O|6TkHCE 503.386 EARTH TO MARS

RL 147.57 LAL -.00 LOL 65.60 VL 33.351GAL .55 AZL 89.44 HCA 156.51 SMA 193.37 ECC .23702 INC .5635 Vl 30.191

RP 234.53 LAp .22 LOP 222.31 VP 21.106 GAP 6.13 A ZP 90.52 TAL 2.85 TAP 159.36 RCA 147.54 APO Z39.20 V2 23.442

RC 204.770 GL 5.82 GP 3.58 ZAL 79.04 ZAp 150.83 ETS 168.40 ZA( 167.05 ETE 29.19 ZAC 96.13 ETC 255.75 CLP 151.33

PLANETOCENTRIC CONIC

C3 10.463 VHL S.235 OLA 18.74 RAL 149.13 RAD 6567.4 VEL 11.483 PTH 2.00 VHP 4.963 DpA .70 RAp 195.27 ECC 1.1722

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ L_G INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 12 81 2697.46 -27.62 74.38 6.29 96.50 14 57 28 2097.5 -26.45 65.91

90.00 7 25 52 4088.76 -S.55 165.77 1.55 61.89 8 34 1 3488.8 -7.28 159.08

100.00 15 45 14 2898.44 -28.82 52.21 6.11 98.30 16 25 13 1798.4 -27.37 45.70

100.O0 8 35 50 3863.02 -2.49 148.59 .97 60.20 9 40 13 3263.0 -6.44 142.03

110.00 17 18 14 2107.51 -31.88 29.44 5.44 103.06 17 53 21 1507.5 -29.75 20.88

110.00 9 19 20 3726.71 .15 136.61 359.32 55.82 10 21 27 3126.7 -4.34 130.39

DIFFERENTIAL CaqRECTION8 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE .1269 TRA -.7252 TC3 4.3889 BAU .6227 8GT 3154.8 S_ 580.2 SO3 976.0 ST 472.6 SR 298.5 Ss 341.1

ROE -.1668 RRA -.0722 RC3 .7432 FAU .20981 RRT .6096 RRF -.8743 RTF -.9296 CRT -.3450 CRS .8839 CST .0187

FOE .3680 FRA .5467 FC-17.3597 BSP 11053 SGI| 3207.7 R23 -.1924 R13 -.9328 LSA 496.3 MSA 421.7 SSA 58.2

SO( .2095 8RA .7288 8C3 4.4514 FSP 3166 SGI 3189.9 SG2 336.8 THA 8.57 EL1 489.0 EL2 270.8 ALF 162.03
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 28 1g64 FLZGHT TIME 220.00 ARR|VAL DATE JUL 6 1965

HELIOCENTRIC CONIC DI STANCE 507.012 EARTH TO MARS

RL 147.57 LAL -.00 LOt. 65.80 VL 33.524 GAL .61 AZL 89.50 HCA 157.49 SNA 192.87 ECC .23508 INC .5039 Vl 30.191

RF 234.17 LAP .19 LOP 223.29 yp 21.105 GAP 5.70 AZP 90.47 TAL 3.20 TAp 160.70 RCA 147.53 APO 238.21 V2 25.479

RC 206.900 ;L 5.24 GP 5.95 ZAL 76.30 ZAP 149.77 ET6 168.18 ZAI[ 167.74 ETE 33.34 ZAC 96.48 ETC 255.74 CLP 150.31

PLANETOCENTRIC CONIC

C3 19.319 YHL 3.212 OLA 18.44 RAL 148.19 RAD 6567.4 V(L 11.476 pTH 1.99 VHP 4.853 DpA 1.05 RAP 195.39 ECC 1.1698

LNCH AZNTH LNCH TIME b-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZMTH lNJ TIME

90.00 14 11 57 2682.81 -27.50 73.52 5.03 97,02 14 56 40

90.00 7 19 0 4097.83 -3.25 t66.28 .38 61.8( 8 27 18

100.00 15 44 22 2384.77 -28.88 51.21 4.64 98.81 16 24 7

100.00 8 29 16 3871.10 -2.21 149.03 359.80 60.18 g 33 47

110.00 17 16 46 2095.72 -31.69 28.57 4.18 103.54 17 51 41

110.00 9 13 22 3732.92 .39 136.93 356.17 55.82 10 15 35

DIFFERENTIAL CCRflECTIONS HID-COURSE EXECUTION ACCURACY

TOE .1287 TRA -.6981 TC3 4.4224 8AU .6209 Sr, T 3136.3 8GR 820.8 SG3 1022.3

ROE -.1804 RRA -.0678 RC3 .8346 FAU .21858 RRT .8348 RRF -.9001RTF -.9297

FOE .38R6 FRA .4768 FC-18.3370 8SP 11001 $68 3197.2 R23 -.2090 R13 -.9335

80( .2044 BRA .8994 BC3 4.5004 FGP 3526 SG1 3179.3 S_ 337.5 THA 4.49

PO CST TIM INJ 2 LAT INJ 2 LONG

2082.8 -26.25 64.86

3497.8 -6.99 159.59

1784.8 -27.17 42.74

3271.1 -6.17 142.48

1495.7 -29.50 20.05

3132.9 -4.10 130.72

ORBIT DETERMINATION ACCURACY

ST 460.9 $R 289.1 SS 327.1

CRT -.3622 CRS ,8844 CST -.0255

LSA 487.9 MSA 399.9 SSA 71.5

EL1 478.1 EL2 259.9 ALF 161.58

LAUNCN DATE NOV 26 1964 FLIGHT TIME 222.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CCNIC

RL 147.57 LAL -.00 LOt. 65.80 VL 36.299 GAL

RP 233.80 LAP .16 LOP 224.28 VP 21.106 GAP

RC 209.011 GL 4.59 GP 6.36 ZAL 77.59 ZAP 148.67 ETS

PLANETOCENTRIC CONIC

C3 10.186 VHL 3.192 OLA 18.07 RAL 147.27 RAO 6567.4 V(L

DISTANCE 510.682 EARTH TO MARS

.67 AZI. 89.56 HCA 158.48 SNA 192.40 ECC .23325 INC .4396 vl 30.191

5.28 AZP 90.41 TAL S.S4 TAP 162.06 RCA 147.52 APO 237.27 V2 23.517

167.94 ZAE 168.37 ETE 38.21 ZAC 96.86 ETC 255.73 CLP 149.25

11.471 PTH 1.99 VHP 4.747 DPA 1.45 RAp 195.50 ECC 1.1676

INJ I_G INJ RT A$C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

72.09 3.78 97.62 14 56 33 2065.6 -28,02 83.67

186.95 $59.20 61.82 8 19 56 3509.8 -6.62 160.27

50.05 3.57 99.39 16 26 39 1768.8 -26.92 41.61

149.66 358.63 60.18 9 26 46 3281.9 -5.81 143.06

27.56 2.86 104.10 17 50 32 1482.0 -29.21 19.08

167.38 $§7.03 55.62 10 9 15 $141.4 -3.78 131.17

MID-COUR$1[ ExECUTI(_4 ACCURACY ORBIT DETERMINATION ACCURACY

SGT $113.S 8_R 668.! SG3 1089.7 ST 456.3 SR 278.3 SS 304.6

RRT .8546 RRF -.9217 RTF -.9290 CRT -.3952 CRS .8726 CST -.0677

SG8 $184.2 R23 -.2274 R13 -.9338 LSA 484.2 HSA 371.8 SSA 75.8

SG1 3165.8 SG2 541.2 THA 10.52 ELi 474.6 EL2 245.8 ALF 161.24

LNCH AZMTN LNCH TIME L-I TIME INJ LAT

90.00 14 12 7 2685.61 -27.$5

90.00 7 11 26 4109.80 -2.87

100.00 15 44 11 2368.75 -28.51

100.00 8 22 4 3881.88 -1.85

110.00 17 15 50 2081.96 -51,47

110.00 9 6 54 3741.44 .71

DIFFERENTIAL C_RECTIONS

TOE .1322 TRA -.6713 TC3 4.4382 OAU .6178

ROE -.1534 RRA -.0634 RC3 .9350 FAU .22750

FOE .3346 FRA .4090 FC-19.3362 BSP 10978

8OE .2025 BRA .6743 8C3 4.5366 FSP 3499

LAUNCH DATE NOV 28 1964 FLIGHT T[ME 224.00

HELIOCENTRIC CONIC OISTANCE 514.368

RL 147.57 LAL -.00 LOt. 65.80 Vk 33.275 GAL .73 AZL 89.63 HCA 159.48 3Hk

RP 233.44 LAP .13 LOP 225.28 VP 21.110 GAP 4.67 AZP 90.35 TAL 3.67 TAp

RC 211.104 GL 3.87 GP 6.81 ZAL 76.g0 ZAp 147.53 ETS 167.67 ZkE 168.90 ETE

PLAHETOCENTR1C CONIC

C3 10,062 VHL 3,172 DLA 17.62 RAL 146.35 RAO 6567.4 VEL 11.465 PTH 1.99 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 13 4 2645.63 -27.17 70.65 2.49 98.31 14 57 10

g0.D0 7 3 8 4124.89 -2.38 167.79 358.03 61.78 8 11 53

100.00 15 44 42 2350.15 -28.29 48.71 2.28 100.07 16 23 52

100.00 6 14 12 3895.59 -1.38 150.38 557.47 60.14 9 19 7

110.00 17 15 30 2066.04 -31.20 26.40 1.55 104.74 17 49 56

110.00 6 59 52 3752.48 1.13 137,95 355.89 55.83 10 2 25

DIFFERENTIAL CQRRECTIONS MIO-COURSE EXECUT|ON ACCURACY

TOE .1375 TRA -.6426 TC3 4.4520 BAU .6153 $GT 3085.8 SGR 723.7 SGS 1119.4

ROE -.1459 RRA -.0579 RC3 1.0482 FAU .23889 RRT .8716 RRF -,9396 RTF -.9288

FOE .3015 FRA .3247 FC-20.5818 8SP 10923 SG.6 3169.5 R23 -_2439 RIS -.9646

80E .2005 8RA .6452 8C3 4.5757 FSP 3674 SG1 3150.4 SG2 347.5 THA 11.70

LAUNCH DATE NOV 28 lg64 FLIGHT TIME 226.00

HELIOCENTRIC C_IC DISTANCE 518.070

RL 147.57 LAL -.00 LOt. 65.80 VL 33.252 GAL .78 AZL 89.71 HCA 160.47 SNA

RP 253.07 LAP .10 LOP 226.27 VP 21.117 GAP 4.47 AZP 90.27 TAL 4.18 TAp

RC 213.179 GL 3.07 GP

PLANET_ENTRIC CONIC

C3 9.948 VHL 5.154 DLA

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT

90.00 14 14 51 2622.61 -26.93

90.00 6 54 2 4143.37 -1.79

100.00 15 45 59 2328.72 -28.03

100.00 8 5 35 $912.49 -.81

110.00 17 15 48 2047.69 -30,87

110.00 8 52 15 3766.28 1.66

DIFFERENTIAL CCRRECT|ONS

TOE .1474 TRA -.6157 TC3 4.4551 OAU .8125

ROE -.1373 RRA -.0518 RC3 1.1752 FAU .24660

FOE .2481 FRA .2339 FC-21.4604 BSP 10844

00E .2014 8RA .6179 8C3 4.6056 FSP 3851

7.31 ZAL 76.24 ZAp 146.35 ETS 167.38 zAE 169.30 ETE

17.07 RAt. 145.43 RAG 6567.4 VEL 11.480 PTH 1.99

INJ LONG INJ RT ASC INJ AZMTH

69.01 1.19 99.11

168.82 358.85 61.73

47.17 .98 100.84

151.31 356.31 60.12

25.07 .21 105.48

i38.67 $54.76 55.85

MID-COURSE EXECUTION ACCURACY

S_T 3054.8 _ 788.3 SG3 1170.9

RRT .8849 RRF -.9540 RTF -.9282

SGB 3154.8_23 -.2600 R13 -.9354

SG1 3134.5 $G2 $57.9 THA 13.04

ARRIVAL DATE JUL 10 t965

EARTH TO MARS

191.95 ECC .23151 INC .3688 vl 30.191

163.35 RC4 147.51APO 236.39 v2 23.555

43.$9 ZAC 97.28 ETC 255.72 CLP 146.17

4.644 DpA 1.89 RAp 195.61 ECC 1.1656

PO CST TIH INJ 2 LAT |NJ 2 LONG

2045,6 -25.74 62.29

3524.9 -6.14 161.12

1750.2 -26.61 40.31

3295.6 -5.35 143.83

1466.0 -28.86 17.98

3152.5 -3.56 131.74

ORBIT DETERMINATION ACCURACY

ST 449.8 SR 266.4 SS 278.2

CRT -.4318 CRS .8515 CST -.1117

LSA 478.4 MSA 539.4 SSA 81.6

ELi 469.3 EL2 250.3 ALF 160.89

ARRIVAL DATE JUL 12 1965

EARTH TO MARS

191.52 ECC .22986 INC .2905 vl 30.191

164.65 RCA 147.50 APO 235.55 V2 23.593

50.40 2AC 97.74 ETC 255.70 CLP 147.06

VHP 4.545 DpA 2.39 RAp 195.71 ECC 1.1637

INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

14 58 34 2022.6 -25.3g 60.68

8 3 5 3543.4 -5.55 162.17

16 24 48 1728.7 -26.25 38.63

9 10 47 3312.5 -4.78 144.77

17 49 58 1447.7 -28.44 16.71

9 55 1 3166.3 -2.83 132.47

ORBIT DETERMINATION ACCURACY

ST 449.4 9R 252.1 SS 243.9

CRT -.4812 CRS ,8005 CST -.1419

LSA 476.3 MSA 300.0 SSA 90.0

EL1 469.9 EL2 211.3 ALF 160.89
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 26 1964 FLIGHT TIRE 228.00 ARRIVAL DATE JUL 14 1965

HELIC_ENTRIC CONIC

RL 147.57 LAL -.00

RP 232.70 LAP .07

RC 215.236 GL 2.17

PLANETOCEHTRIC CONIC

C3 9.644 VHL 3.136

LNCH AZMTH LNCH TIME

90.00 14 17 31

90.00 6 44 2

100.00 15 48 6

100.00 7 56 8

110.00 17 16 47

110.00 6 43 36

DIFFERENTIAL CORRECTI(_IS

TOE .1363 TRA -.5893

ROE -.1275 RRA -.0447

FOE .1796 FRA .1327

80E .2032 BRA .5910

D|STANCE 521.787 EARTH TO MARS

LOt- 65.80 VL 33.230 GAL .83 A ZL 89.80 HCA 161.47 SNA 191.12 ECC .22830 |NC .2029 vl 30.191

LOP 227.27 VP 21.125 GAP 4.07 AZP 90.19 TAL 4.48 TAp 165.95 RCA 147.49 APO 234.76 v2 23.631

GP 7.86 ZAL 73.61 ZAp 145.12 ETS 167.06 ZAE 169.53 ETE 57.67 ZAC 98.25 ETC 255.69 CLP 145.91

DLA 16.42 RAL 144.51RAD 6367.4 VEL 11.456 pTH 1.99 VHp 4.449 DpA 2.96 RAp 195.80 EC( 1.1620

L-I TIME lNJ LAT ]NJ LONG ;NJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT ]NJ 2 LONG

2596.25 -28.63 67.14 359.88 100.00 15 0 47 1996.3 -24.98 58.86

4165,55 -1.07 170.06 355,68 61.70 7 33 28 3565.6 -4.85 163.41

2304.14 -27.70 45.42 359,65 101.70 16 26 30 1704.1 -23.81 37.13

3932.90 -.12 152.43 355.15 60.11 9 1 41 3332.9 -4.10 145.90

2026.65 -30.48 23.56 358.86 106.28 17 50 34 1426.6 -27.95 15.27

3783.16 2.31 139.55 353.63 55.89 9 46 59 3183.2 -2.19 133.35

MID-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

TC3 4.4336 9AU .6087 SGT 3013.9 5GR 862.9 SG3 1223.4 ST 451.4 6R 235.6 SS 208.3

RC3 1.3171FAU .25647 RRT .8951RRF -.9634 RTF -.9272 CRT -.5325 CR6 .6960 CST -.1383

FC-22.5543 B_P 10794 SG8 3135.0 R23 -.2749 R13 -.9362 LSA 475.4 MSA 257.6 SSA 101.6

BC3 4.6253 FSP 4038 SGI 3112.8 562 372.5 THA 14.59 EL1 472.2 EL2 190.7 ALF 161.31

LAUNCH OATE NOV 29 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00 LOL 65.80 VL

RP 232.32 LAP .03 LOP 228.27 VP

RC 217.275 GL 1.15 GP 8.48 ZAL

pLANETOCENTRZC CONIC

C3 9.751VHL 3.123

LNCH AZMTH LNCM TIN(

90.00 14 21 8

90.00 6 33 4

100.00 15 51 6

100.O0 7 45 47

110.00 17 18 31

110.00 8 34 52

DIFFERENTIAL CORRECTIONS

TOE .1729 TRA -.5651 TC3 4.4061 BAU .6058

ROE -.1159 RRA -.0367 RC3 1.4777 FAU .26668

FOE .0864 FRA .0250 FC-23.6771 8SP 10697

BOE .2081BRA .5663 BC3 4.6473 FSP 4221

DISTANCE 523.318 EARTH TO MARS

33.209 GAL .88 AZL 89.89 HCA 162.47 SMA 190.74 ECC .22681 |NC .1026 vl 30.191

21.136 GAP 3.68 AZP 90.10 TAL 4.77 TAp 167.24 RCA 147.48 APO 234.01 v2 23.670

75.02 ZAp 143.85 ETS 166.71 zAE 169.54 ETA 65.49 ZAC 98.82 ETC 255.67 CLP 144.73

OLA 15.65 RAL 143.59 RAO 6567.4 VEL 11.452 PTH 1.99 VHp 4.357 DpA 3.60 RAp 195.90 ECC 1.1605

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2566.18 -26.26 65.02 358.54 101.00 15 3 54 1966.2 -24.47 56.S0

4191.85 -.22 171.53 354.50 61.68 7 42 56 3591.8 -4.01 164.89

2276.06 -27.30 43.43 358.29 102.68 16 29 2 1676.1 -25.28 35.21

3957.21 .71 153.76 353.98 60.12 8 51 44 3357.2 -3.28 147.25

2002.55 -30.01 21.84 357.47 107.20 17 51 53 1402.5 -27.36 13.65

3803.48 3.08 140.61 352.30 55.94 9 38 15 3203.5 -1.41 134.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2971.9 8GR 949.8 SG3 1277.7 ST 460.2 SR 215.4 66 177.4

RRT .9026 RRF -.9744 RTF -.9259 CRT -.5887 CRS .4558 CST -.0417

SG8 3120.0 R23 -.2875 R13 -.9372 LSA 480.3 MSA 212.5 SSA 117.7

SGI 3095.2 $62 392.5 THA 16.36 EL1 479.9 EL2 167.0 ALF 162.39

LAUNCH DATE MOV 28 1954 FLIGHT TIME 232.00 ARRIVAL DATE JUL 18 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 231.95 LAp .0O

RC 219.295 GL .01

PLANE'TOCENTR|C CONIC

C3 9.669 VHL 3.110

LNCH AZMTH LNCH TIME

90.00 14 25 AT

90.00 6 21 0

100.00 15 55 4

100.00 7 34 24

110.00 17 21 3

110.00 8 24 54

DIFFERENTIAL C.CRRECTIONS

TOE .1910 IRA -.5404

ROE -.1017 RRA -.0270

FOE -.0354 FRA -.0973

808 .2164 8RA .5411

D|STANCE 529.264 EARTH TO MARS

LOL 65.80 VL 33.189 GAL .93 AZL 90.00 HCA 163.46 SMA 190.38 ECC .22541 ]NC .ODOO vl 30.191

LOP 229.28 VP 21.148 GAP 3.29 AZP go. Do TAL 5.04 TAp 168.52 RCA 147.47 Apo 233.30 V2 23.709

GP 9.18 ZAL 74.45 ZAP 142.53 ETS 166.31 ZAE 169.29 ETE 73.52 ZAC 99.45 (TC 255.64 CLP 145.51

DLA 14.74 RAL 142.66 RAO 6567.3 VEL 11.448 PTH 1.99 VHp 4.270 DpA 4.32 RAp 196.00 ECC 1.1591

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T T|M INJ 2 LAT |NJ 2 LONG

2531.95 -25.79 62.62 357.16 102.11 15 7 59 1932.0 -23.86 54.48

4222.75 .77 173.25 353.33 61.69 7 31 22 3622.7 -3.02 166.62

2244.02 -26.80 41.18 356.90 103.76 16 32 28 1644.0 -24.64 33.05

3985.91 1.68 155.33 352.82 60.15 8 40 50 3385.9 -2.31 148.81

1974.96 -29.44 19.89 358.05 108.22 17 53 58 1375.0 -26.66 11.80

3827.72 4.01 IA1.88 351.37 56.02 9 28 42 3227.7 -.48 135.67

MI0-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.3623 BAU .6033 SGT 2923.0 $GR 1049.7 863 1333.0 ST 475.3 SR 190.5 SS 173.6

RC3 1.6588 FAU .27704 RRT .9079 RRF -.9813 RTF -.9243 CRT -.6477 CRS .0138 CST .1942

FC-24.8052 BSP 10635 SGB 3105.8 R23 -.2969 R13 -.9387 LSA 493.6 MSA 176.3 SSA 132.6

8C3 4.6670 FSP 4414 861 3077.5 SG2 418.0 THA 18.41 ELI 492.5 EL2 140.1 ALF 164.13

LAUNCH DATE NOV 28 1964 FLIGHT TIME 234.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 231.57 LAp -.03

RC 221.297 GL -1.30

PLANETOCENTR|C CONIC

C3 9.601VHL 3.096

LNCH AZNTH LNCH TlME

90.00 14 31 34

90.00 6 7 40

100.00 16 0 6

100.00 7 21 49

110.00 17 24 29

110.00 8 13 55

D|FFERENTIAL CCRRECTIONS

TOE .2110 TRA -.5107

ROE -.0846 RRA -.0161

FDE -.1817 FRA -.2224

BOE .2273 8RA .5190

DISTANCE 533.023 EARTH TO MARS

LOt. 65.80 VL 33.171 GAL .97 AZL 90.12 HCA 164.49 SNA 190.05 (CC .22409 INC .1193 vl 30.191

LOP 230.29 VP 21.163 GAP 2.92 AZlP 89.88 TAL 5.30 TAp 169.79 RCA 147.46 APO 232.63 V2 23.748

GP 9.97 ZAL 73.92 ZAp 141.16 ET9 165.88 ZAJE 168.76 ETA 81.35 ZAC 100.17 ETC 255.61 CLP 142.26

DLA 13.67 RAL 141.71RAD 6567.3 VEL 11.445 PTH 1.99 VHP 4.187 DPA 5.14 RAp 196.11ECC 1.1580

L-! TIME IMJ LAT INJ LONG |NJ RT ADC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT |NJ 2 LONG

2493.01 -25.21 59.92 355.75 103.35 15 13 7 1893.0 -23.12 51.87

4258.90 1.94 175.27 352.16 61.74 7 18 39 3658.9 -1.85 166.64

2207.49 -26.18 38.64 355.47 104.96 16 36 53 1607.5 -23.87 30.60

4019.63 2.82 157.19 351.67 60.23 8 28 49 3419.7 -1.16 150.67

1943.43 -28.74 17.70 354.58 109.33 17 56 53 1343.4 -25.84 9.73

3856.4_ 5.10 143.39 350.23 56.15 9 18 12 3256.3 .62 137.17

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.2910 BAU .6003 SGT 2863.2 SGR 1164.0 863 1386.3 ST 496.3 SR 160.5 sg 217.2

RC5 1.8606 FAU .28698 RRT .g107 RRF -.9865 RTF -.9220 CRT -.6976 CRS -.3850 CST .4426

FC-25.8779 BSP 10598 SGB 3090.7 R23 -.3035 R15 -.9404 LSA 520.1NSA 190.7 SSA 111.3

8C3 4.6770 FSP 4621 SGI 3057.8 SG2 450.1 THA 20.79 EL1 509.4 EL2 112.0 ALF 166.63
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 28 1964 FLIGHT TIRE 236.00 ARRIVAL DATE JUL 22 1965

NELIOCENTRIC CONIC

RL 147.57 LAL -.D0 LOt. 65.60 VL

RP 231.20 LAP -.06 LOP 231.30 VP

RC 223.281 GL -2.79 GP 10.88 ZAL

PLAN(TOC(NTRIC CONIC

C3 9.549 VHL 3.090

LNCH A2NTH LNCM TIME

90.00 14 38 37

90.00 5 52 54

100.00 16 6 20

100.00 7 7 52

110.00 17 26 57

110.00 8 1 4S

DIFFERENTIAL CCRRECTIONS

TOE .2351 TRA -.4970 TC3 4.2058 BAU .$997

flOE -.0823 RRA -.0021 RC3 2.0924 FAU .29729

FOE -.3754 FRA -.3707 FC-26.9529 BSP 10538

8OE .2432 BRA .4970 BC3 4.6975 F SP 4808

DISTANCE 536.796 EARTH TO MARS

33.153 GAL 1.01 AZL 90.26 HCA 165.50 SMA 189.73 ECC .22283 INC .2570 vl S0.191

21.179 GAP 2.55 AZP 69.75 TAL 5.55 TAp 171.05 RCA 147.45 APO 232.00 V2 23.788

73.43 ZAP 139.71 ETS 165.39 ZAE 167.94 (TE 88.$9 ZAC 100.99 ETC 255.57 CLP 140.97

DLA 12.41 RAL 140.75 RAO 6567.3 VEL 11.443 PTH 1.98 VHP 4.110 DpA 6.08 RAp 196.23 ECC 1.1572

L-I TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2448.64 -24.47 56.87 354.29 104.71 15 19 26 1848.6 -22.22 48.93

4301.14 3.30 177.63 350.99 61.86 7 4 35 3701.1 -.49 170.99

2165.76 -25.42 35.78 354.00 106.28 16 42 25 1565.6 -22.94 27.85

4059.25 4.16 159.37 350.52 60.37 8 15 32 3459.3 .18 152.84

1907.25 -27.90 15.22 353.07 110.60 18 0 44 1307.3 -24.84 ?.38

3890.53 6.39 145.19 349.14 56.35 9 6 35 3290.5 1.92 138.95

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2799.4 SGR 1298.3 SG3 1441.8 ST 525.5 SR 121.9 SS 313.4

RRT .9120 flRF -.9904 RTF -.9192 CRT -.7337 CRS -.5698 CST .6093

S_ 3085.8 R23 -.3058 R13 -.9428 LSA 574.3 MSA 230.4 SSA 79.6

SGI 3046,8 SG2 489.3 THA 23.57 EL1 533.3 EL2 81.6 ALF 170.11

LAUNCH DATE NOV 28 1964 FLIGHT TIRE 238.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC C._IC

RL 147.37 LAL -.00

RP 230.82 LAP -.10

RC 225.247 G4. -4.51

PLAN[TOCENTRIC CONIC

C3 9.519 VHL 3.085

LNCH AZNTH LNCH TIM(

90.00 14 47 5

90.00 5 $6 26

100.00 16 13 53

100.00 8 52 18

110.00 17 34 32

110.00 7 48 9

DIFFERENTIAL CCRNECTTON$

TOE .2774 TRA -.4636

ROE -.0316 RRA .0166

FD( -.$385 FRA -.5523

BDE .2792 8RA .4639

D1STANC[ 540.584 EARTH TO MARS

LOt. 65.80 VL 33.136 GAL 1.05 AZL 90.42 HCA 166.52 SMA 189.42 ECC .22165 INC .4202 vl 30.191

LOP 232.32 VP 21.198 GAP 2.18 AZP 89.59 TAL 5.78 TAp 172.30 RCA 147.44 APO 231.41 V2 23.827

GP 11.91 ZAL 72.99 ZAP 138.20 ETS 164.84 ZAE 166.82 ETE 94.99 ZAC 101.93 ETC 255.53 CLP 139.63

OLA 10.92 RAL 139.74 flAD 6567.3 VEL 11.442 PTH 1.98 VHP 4.038 DPA 7.15 RAp 196.38 ECC 1.1567

L-I TIM( ZNJ LAT INJ LONG INJ RT ASC INJ AZlATH INJ TIME PO CST TIM IHJ 2 LAT ZNJ 2 LONG

2398.00 -23.56 53.45 352.77 106.19 15 27 3 1798.0 -21.11 45.83

4350.54 4.88 180.40 349.84 62.07 6 48 56 3750.5 1.10 173.75

2118.03 -24.47 32.55 352.46 107.73 16 49 11 1518.0 -21.81 24.76

4105.75 5.72 161.94 349.38 60.61 8 0 44 3505.8 1.76 155.39

1865.69 -26.88 12.42 351.50 111.96 18 5 37 1265.7 -23.65 4.74

3930.85 7.90 147.33 348.04 56.63 8 53 40 3330.8 3.46 141.06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.1583 BAU .6086 S_T 2760.2 SGR 1459.1 SG3 1500.8 ST 583.6 SR 73.8 SS 464.6

RC3 2.3621 FAU .30824 RRT .9143 RRF -.9934 RTF -.9194 CRT -.6818 CRS -._474 CST .7314

FC-28.0345 BSP 10164 SG8 3122.1 R23 -.2965 R13 -.9485 LGA 698.8 NSA 265.9 SSA 53.5

BC3 4.7825 FSP 4935 SGI 3076.8 SG2 530.1 THA 26.65 EL1 585.8 EL2 53.8 ALF _5.03

LAUNCH DATE NOV 28 1964 FLIGHT TiME 240.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 230.43 LAP -.13

tic 227.193 GL -E.51

PLAMETOCENTRIC CONIC

C3 9.517 VHL 3.085

LNCM AZNTH LNCM TIME

90.00 14 57 15

90.00 5 17 55

100.00 16 23 4

100.00 8 34 47

110.00 17 41 29

110.00 ? 32 51

DIFFERENTIAL CCRRECTIONS

TOE .3028 TRA -.4495

ROE .0054 RRA .0374

FOE -.9234 FRA -.7243

60E .3029 BRA .4510

DISTANCE 544.382 EARTH TO MARS

LOt. 65.80 VL 33.120 GAL 1.06 AZL 90.61HCA 167.53 SMA 189.14 ECC .22053 INC .6055 Vt 30.191

LOP 253.53 VP 21.218 GAP 1.82 AZP 89.41TAL 6.00 TAp 175.53 RCA 147.43 APO 230.85 V2 23.867

GP 13.11 ZAL 72.60 ZAP 136.61ETS 164.22 ZAE 165.40 ETE 100.41 ZAC 103.02 [TC 255.47 CLP 138.26

DLA 9.15 RAL 138.69 RAO 6567.3 VEL 11.441PTH 1.96 VHp 3.973 DpA 8.39 RAp lg6.56 ECC 1.1566

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

2339.81 -22.40 49.57 351.20 107.79 15 36 15 1739.8 -19.76 41.90

4408,67 6.72 183.67 348.72 62.43 6 31 23 3808.7 2.98 176.99

2063.04 -23.28 26.90 350.88 109.30 16 57 27 1463.0 -20.45 21.26

4160.67 7.54 165.00 348.27 60.99 7 44 8 35750.7 3.61 158.41

1617.63 -25.61 9.26 349.88 113.45 18 11 47 1217.6 -22.22 1.75

3978.85 9.69 149.89 346.97 57.06 8 39 10 3378.9 5.28 143.58

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.9924 8AU .6100 SGT 2664.4 SGR 1638.9 SG3 1548.7 ST 621.4 SR 54.4 SS 632.4

RC3 2.6537 FAU .31697 RRT .9113 RRF -.9954 RTF -.9137 CRT .1158 CRS .5193 CST .7866

FC-28.8333 6SP 10349 SGB 3128.1 R23 -.2911 R13 -.9520 LSA 838.2 NSA 291.5 SSA 38.4

BC3 4.7939 FSP 5137 SGt 3072.9 SG2 585.0 THA 30.50 EL1 621.5 EL2 54.0 ALF .59

LAUNCH DATE NOV 28 1964 FLIGHT TIN( 242.00 ARRIVAL DATE JUL 28 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.DO

RP 230.05 LAP -.16

RE 229.120 GL -8.86

PLANETOCENTRIC CONIC

C3 9.557 VHL 3.091

LNCH AZMTH LNCH TIME

90.00 15 9 24

90.00 4 56 53

tO0.OO 16 34 6

100.00 6 14 52

110.00 17 50 Z

110.00 7 15 25

OIFFERENTZAL CORRECTIONS

TOE .3365 TRA -.4556

ROE .0570 RflA .0648

FOE-1.2936 FRA -.9263

80( .3413 BRA .4404

DISTANCE 548.192 EARTH TO MARS

L(_. 65.80 VL 33.105 GAL 1.11 AZL 90.82 HCA 168.56 SMA 188.87 ECC .21947 INC .8224 vl 30.191

LOP 234.36 VP 21.239 GAP 1.47 AZP 89.19 TAL 6.20 TAp 174.76 RCA 147.42 APO 230.32 V2 23.907

¢,IP 14.52 ZAL 72.29 ZAP 134.92 ETS 163.52 ZAE 163.66 ETE 104.84 ZAC 104.30 ETC 255.40 CLP 136.83

DLA 7.03 RAL 137.58 RAD 6567.3 VEL 11.443 PTH 1.98 VHP 3.917 DFA 9.82 RAp 196.80 ECC 1.1573

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2272.60 -20.93 45.19 349.58 109.52 15 47 17 1672.6 -18.08 37.68

4477.51 8.87 187.59 347.65 63.00 6 11 30 3877.5 5.18 180.85

1999.40 -21.79 24.76 349.25 110.99 17 7 26 1399.4 -18.74 17.29

4225.94 9.68 168.66 347.22 61.58 7 25 17 3625.9 5.81 162.01

1761.79 -24.05 5.67 348.20 115.06 18 19 23 1161.8 -20.47 358.36

4036.31 11.80 153.01 345.95 57.68 8 22 42 3436.3 7.45 146.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.8223 8AU .6201 SGT 2578.0 SGR 1856.4 SG3 1597.3 ST 673.4 SR 124.8 SS 850.6

RC3 2.9912 FAU .32583 RRT .9072 RRF -.9969 RTF -.9075 CRT .7259 CRS .9650 CST .8315

FC-29.5163 BSP 10533 SG8 3175.2 R23 -.2780 R13 -.9574 LSA 1047.2 MSA 308.7 SSA 27.4

BC3 4.8556 FSP 5292 SG1 3108.5 SG2 647.2 THA 34.91 ELI 679.6 EL2 85.1ALF 7.78
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH CATE NOV 28 1964 FLIGHT TIME 244.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CC_IIC

RL 147.57 LAL -.00

RP 229.67 LAP -.20

RC 231.027 GL -11.65

PLANE TOCENTRIC CO_41C

C3 9.657 VHL 3.107

LNCH AZMTH LNCH TIME

90.00 15 24 0

90.00 4 32 40

I00.00 16 47 27

100.00 5 31 54

110.00 18 0 31

110.00 6 55 19

DIFFERENTIAL CORREC YIONS

TOE .3744 TRA -.4229

ROE .1254 RRA .0983

FDE-1.7228 FRA-1.1316

BDE .3948 8RA .4342

LOC 55.80 VL

LOP 255.38 VP

GP 15.18 ZAL

DISTANCE 552.014 EARTH TO MARS

33.091.GAL 1.14 AZL 91.09 HCA 169.58 SNA 188.62 [CC .21847 INC 1.0869 Vl 30,191

21.263 GAp 1.12 AZP 88.93 TAL 6.39 TAp 175.97 RCA 147.41 APO 229.8Z V2 23.948

72.06 ZAp 133.11ETS 162.73 ZAE 161.60 ETE 108.35 ZAC 105.82 ETC 255.30 CLP 135.36

DLA 4.48 RAL 136.38 RAO 6567.3 VEL 11.448 pTH 1.99 VHp 3.871DpA 11.51 RAp 197.11ECC 1.1589

L-I TIME [NJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2194.28 -19.07 40.20 347.93 111.34 16 0 34 1594.5 -16.00 32.87

4559.91 11.38 192.34 346,67 63.90 5 48 39 3959.9 7.78 185.51

1925.13 -19.90 20.05 347.57 112.78 17 19 32 1325.1 -16.64 12.77

4304.29 12.18 173.13 346.26 62.49 7 3 38 3704.3 8.40 166.38

1696.45 -22.11 1.60 346.48 116.75 18 28 47 1096.5 -18.34 354.49

4105.74 14.29 156.84 345.03 58.61 8 3 43 3505.7 10.04 130.33

NID-CO_JRSE ExECuTIO_ ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.5960 BAU .6346 8GT 2468.4 $GR 2103.8 $63 1630.0 ST 732.1SR 245.7 SS 1098.9

RC3 3.3519 FAU .33163 RRT .9006 RRF -.9979 RTF -.8995 CRT .8396 CRS .9955 CST .8659

FC-29.7319 BSP 10860 _ 3241.8 R23 -.2378 R13 -.9641 LSA 1304.9 MSA 317.3 SSA 19.9

SC3 4.9139 F_P 5468 SG1 3162.4 $62 713.2 THA 39.97 EL1 761.5 EL2 128.3 ALF 16.21

LAU#ACH DATE tAOV 28 1964 FLIGHT 1114( 246.00 ARRIVAL DATE AUG 1 1965

HELIOCENYRIC CCNIC

RL 147.57 LAL -.00 LOL 53.80 VL

RP 229.28 LAp -.23 LOP 236.41VP

RC 232.913 GL -15.00 GP 18.17 ZAL

PLANETOCENTRIC CONIC

C3 9.849 VHL 3.138

LNCH AZI4TH LNCH TIN(

90,00 15 41 44

90.00 4 4 17

100.00 17 3 44

100.00 3 24 38

110.00 18 13 27

110.00 6 31 44

DIFFERENTIAL CCRRECTION8

YDE .4203 TRA -.4082 TC3 3.3447 BAU .8823

ROE .2242 RRA .1481 RC3 3.7580 FAU .33629

FOE-Z.Z88R FRA-1.3887 FC-29.3588 BSP 11301

BDE .4766 BRA .4333 BC3 §.0295 FSP 3589

OISTANCE 555.848 EARTH TO MARS

35.077 GAL 1.17 AZL 91.41HCA 170.61 _MA 188.38 ECC .21753 INC 1.4069 Vl 30.191

21.288 GAP .79 AZP 88.61 TAL 6.36 TAp 177.17 RCA 147.40 APO 229.36 V2 23.988

71.93 ZAP 131.15 ETS 161.81ZAE 159.17 ETE 111.02 ZAC 107.63 ETC 255.16 CLP 133.83

DLA 1.39 RAL 135.04 RAD 6387.4 VEL 11.436 pTH 1.99 VHp 3.840 DpA 13.51 RAp 197.54 ECC 1.162t

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2102.01 -16.89 34.48 346.27 113.21 18 16 46 1302.0 -13.40 27.34

4660.00 14.31 198.24 345.87 65.30 5 21 57 4060.0 10.86 191.26

1837.53 -17.30 14.63 345.89 114.83 17 34 21 1237.5 -14.03 7.58

4599.70 15.11 178.70 345.48 63.90 6 38 18 3799.7 11.48 171.79

1819.31 -19.67 356.94 344.73 118.54 18 40 27 1019.3 -15.70 350.06

4190.70 17.25 161.$5 344.29 60.02 7 41 35 3390.7 13.13 154.96

RIO-COUR_IE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2336.5 _ 2407.8 863 1657.0 ST 802.1 SR 423.1 SS 1409.'3

RRT .8628 RRF -.9988 RTF -.84J05 CRT .8865 CRS .9993 CST .8967

SG8 3368.8 R23 -.2282 R13 -.9722 LSA 1644.4 NSA 322.8 SSA 14.3

SG1 3277.5 862 779.9 THA 43.69 EL1 889.5 EL2 176.5 ALF 26.17

LAUNCH 0ATE NOV 28 1964 FLIGHT TIME 248.00 ARRIVAL DATE AUG 3 1965

HELIOCENYR[C CO_IC

RL 147.57 LAL -.DO LOL 65.60 VL

RP 228.89 LAp -.26 LOP 237.44 VP

RC 234.778 GL -19.06 GP 20.57 ZAk

PLANETOCENTRIC CONIC

C3 10,193 VHL 3.193

LNCH AZMTH LNCH TIME

90.00 16 3 43

90.00 3 30 13

100.00 17 23 57

100.00 4 52 40

110.00 18 29 31_

110.00 6 3 28

OIFFERENTIAL CORRECTIONS

TOE .4794 TRA -.3942 TC3 5.0328 BAU .7061

ROE .3701RRA .2132 RC3 4.1867 FAU .33822

FDE-2.9307 FRA-t.6819 FC-28.TZSD BSP 11876

8OE .6057 8RA .4481BC3 5.1815 FSP 5374

DISTANCE 559.693 EARTH TO MARS

53.065 GAL 1.20 AZL 91.81HCA 171.64 SNA 188.16 ECC .21664 INC 1.8059 vl 30.191

21.314 GAP .45 AZP 88.21TAL 6.72 TAp 178.36 RCA 147.39 Apo 228.92 V2 24.029

72.00 ZAp 129.00 ETS 160.77 ZAE 156.31ETE 112.93 ZAC 109.87 ETC 254.97 CLP 132.24

DLA -2.39 RAL 133.53 RAD 6567.4 VEL 11.471 pTH 1.99 VHp 3.828 DpA 15.91 RAp 198.11ECC 1.1677

L-I TINE INJ LAY INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

1991.66 -13.61 27.84 344.68 115.07 16 36 55 1391.7 -10.12 20.90

4784.00 17.69 205.77 545.38 67.52 4 49 57 4184.0 14.49 198.55

1732.86 -14.42 8.40 344.27 116.47 17 52 50 1132.9 -10.75 1.53

4518.04 16.52 185.83 345.00 66.11 6 7 58 3918.0 15.14 178.68

1527.23 -16.58 331.58 543.06 120.33 18 55 6 927.2 -12.43 344.93

4296.45 20.73 167.87 345.87 62.19 7 15 5 3696.4 16.85 160.90

NIO-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2245.5 SGR 2761.0 SG3 1670.1 ST 888.2 8R 678.8 $6 1786.3

RRT .8826 RRF -.9991RTF -.8795 CRY .9152 CRS .9999 CST .9165

SGB 3574.2 R25 -.1923 R13 -.9805 LSA 2081.8 NSA 326.5 SSA 10.3

861 3472.9 962 845.2 THA 51.86 EL1 1095.7 EL2 221.7 ALF $6.72

LAUNCH DATE NOV 28 1964 FLIGHT TIM( 230.00 ARRIVAL DATE AUG 5 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 228.31 LAP -.50

RC 236.623 GL -24.05

PLANETOCENTRIC CONIC

C3 10.791VNL 3.285

LNCH AZ14TH LNGN TIME

90.00 16 31 55

90.00 2 47 54

100.00 17 49 31

100.00 4 12 37

ilO.O0 18 50 23

110.00 3 28 54

DIFFERENTIAL CORRECTIONS

TOE .3482 TRA -.3827 TC3 2.6945 BAU .7688

RDE .5857 RRA .3076 RC3 4.5976 FAU .33479

FOE-3.7527 FRA-2.OOZ6 FC-26.8599 BSP 12609

BDE .8022 BRA .4910 BC3 3.3288 FSP 3505

DISTANCE 565.549 EARTH

LOL 63.80 VL 33.053 GAL 1.22 AZL 92.32 HCA 122.67 SMA 187.95 ECC .21581 INC

LOP 258.48 VP 21.342 GAP .13 AZP 87.70 TAL 6.87 TAp 179.54 RCA 147.39 APO

GP 23.54 ZAL 72.50 ZAP 126.60 ET3 159.57 ZAE 152.91 ETE 114.20 ZAC 112.61 ETC

TO MARS

2.3190 vt 30.191

228.31 V2 24.070

254.69 CLP 130.57

DLA -7.06 RAL 131.75 RAD 6567.4 VEL 11.497 PTH 2.00 VHp 3.846 DpA 18.84 RAP 198.91ECC 1.1776

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1836.91 -9.59 19.98 343.31 116.77 17 2 50 1256.9 -5.92 13.22

4941.83 21.30 215.78 345.44 71.11 4 10 16 4541.8 18.72 208.20

1605.37 -10.43 1.04 342.87 118.17 18 16 36 1003.4 -6.59 354.36

4668.39 22.39 193.34 343.10 69.66 5 30 26 4068.6 19.42 187.80

1415.86 -12.65 345.35 341.56 122.02 19 13 59 815.9 -8.33 338.91

4430.88 24.76 176.23 344.03 65.65 6 42 25 3830.9 21.26 168.82

NIO_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 2121.3 8GR 5234.1 963 1654.4 ST 978.6 8R 1038.3 SS 2210,3

RRT .8687 RRF -.9994 RTF -.8648 CRT .9338 CRS l.OO00 CST .9331

SG_ 3867.7 R23 -.1536 R13 -.9876 LSA 2610.1NSA 329.1 SSA 7.4

861 3760.7 SG2 903.6 THA 38.28 EL I 1403.1EL2 259.2 ALF 46.81
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 29 1964 FLIGHT TIME 252.00 ARRIVAL DATE AUG 7 1965

HELIOCENTRIC CONIC D|STANC[ 567.415 EARTH TO MARS

RL 147.S? LAL -,00 LOt. 65.80 VL 33.042 GAL 1.24 AZL 93.00 HCA 173.71 SHA 187.75 ECC .21502 INC 3.0030 V1 30.191

RP 228.12 LAP -.33 LOP 239.52 VP 21.371 GAP -.19 AZP 87.01 TAL 7.00 TAp 180.71 RCA 147.39 Apo 228.12 V2 24.111

RC 238.446 GL -30.18 GF 27.25 ZAL 72.94 ZAp 123.85 ETS 138.21 ZAE 148.81ETE 114.90 ZAC 116.05 ETC 254.28 CLP 128.79

PLANETOCENTRIC CONIC

C3 11.862 VHL 3.443 DLA -12.84 RAL 129.59 RAO 6387.5 VEL 11.543 pTH 2.01VHp 3.911DpA 22.46 RAp 200.03 ECC 1.1951

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 10 7 1686.44 -4.24 10.32 342.52 118.02 17 38 13 1086.4 -.46 3,68

90.00 1 52 29 5151.15 23.42 229.83 346.48 77.09 3 18 17 4551.2 23.40 221.76

100.00 18 24 49 1443.43 -5.17 352.08 542.01 119.48 18 48 54 845.4 -1.20 345.54

100.00 3 20 25 4867.39 26.46 208.70 346.20 75.56 4 41 33 4267.4 24.21 200.62

110.00 19 18 S 1278.55 -7.59 337.93 340.52 123.43 19 39 25 678,5 -3.14 331.67

110.00 4 43 59 4607.04 29.18 188.01 343.29 71.35 6 O 25 4007.0 26.35 179.97

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUT|CI¢ ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6298 TRA -.3748 TC3 2.2494 BAU .8544 SET 1976.4 $GR 3777.9 $63 1390.9 ST 1066.3 $R 1539.7 SS 2652. S

ROE .9130 RRA .4447 RC3 4.9008 FAU .32238 RRT .8492 RRF -.9998 RTF -.8434 CRT .9460 CRS 1.0000 CST .9446

FOE-4.6526 FRA-2.3337 FC-23.5627 BSP 14214 STAB 4263.5 R23 -.1162 R13 -.9929 LSA 3230.2 NSA 331.2 SSA 5.3

BOE 1.1090 BRA .5815 BC3 5.3924 FSP 5325 SG1 4156.0 SO2 951.6 THA 64.65 EL1 1850.7 EL2 287.6 ALF 53.83

LAUNCH DATE NOV 28 1964 FLIGHT TIME 254.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC CONIC

RL 147.37 LAL -.00

RP 227.73 LAp -.36

RC 240.248 GL -37.82

PLANETOCENTRIC CONIC

C3 13.831 VHL 3.719

LNCH AZMTM LNCH TIN(

90.00 18 8 56

90.00 0 31 38

100.00 19 17 28

100.00 2 5 47

110.00 19 58 15

110.00 3 41 30

OIFFERENTIAL CCRRECT|ON$

TO( .7430 TRA -.3648 TC3 1.7542 BAU .9829

ROE 1.4518 RMA .6711 RC3 5.0178 FAU .30134

F09-5.6647 FRA-2.7136 FC-18.9622 BSP 15780

SO[ 1.6309 BRA .7958 BC3 5.3156 FSP 4819

DISTANCE 571.291 EARTH TO MARS

LOL 65.80 VL 33.031 GAL 1.25 AZL 93.96 HCA 174.75 5HA 187.57 ECC .21429 INC 3.9380 vl 30.191

LOP 240.56 VP 21.401 GAP -.51AZP 86.06 TAL 7.12 TAp 181.87 RCA 147.37 APO 227.76 V2 24.132

GP 31.95 ZAL 74.09 ZAP 120.39 ETS 156.72 zAE 143.79 ETE 115.18 ZAC 120.41ETC 253.63 CLP 126.85

DLA -20.01RAL 129.64 RAD 6367.3 VEL 11.628 pTH 2.04 VHP 4.057 DpA 26.99 RAp 201.64 [CC 1.2276

L-I TIME INJ LAT ]NJ L._G INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1451.69 3.32 357.21 343.18 118.14 18 33 8 851.7 7.06 350.52

3452.16 28.21 231.37 349.01 87.49 2 2 30 4852.2 27.57 242.77

1230.53 2.10 340.27 342.50 119.83 19 37 58 630.3 6.05 333.72

5148.54 29.61 228.94 348.91 85.72 3 31 36 4548.5 28.70 220.26

1102.73 -.92 328.70 340.61 124.17 20 16 37 502.7 3.57 322.49

4849.11 33.14 205.72 348.44 81.10 5 2 19 4249.1 31.56 196.85

MID-COURSE EXECUTION ACCURACy oRBIT DETERMINATION ACCURACY

SET 1833.9 9GR 4498.1 $63 1478.4 ST 1159.3 SR 2263.6 SS 3098.0

RRT .8219 RRF -.9998 RTF -.8160 CRT .9547 CRS 1.0000 CST .9331

SGJB 4849.1 R23 -.0833 R13 -.9963 LSA 3994.2 MSA 335.1 SSA 3.8

SG1 4747.2 SG2 988.8 THA 70.54 EL1 2524.4 EL2 309.4 ALF 63.51

LAUNCH OATE NOV 28 !954 FLIGHT T|M( 256.00 ARRIVAL OATE AUG 11 1965

HELIOCENYR|C C(_I4IC D|STANCE 575.055 EARTH TO MARS

RL 147.57 LAL -.00 LOL 65.80 VL 33.021GAL 1.26 AZL 95.39 HCA 175.79 SHA 187.40 ECC .21357 INC 5.39t9 vl 30.191

RP 227.34 LAp -.39 LOP 241.61 VP 21.433 GAP -.80 AZP 84.62 TAL 7.14 TAp 182.93 RCA 147.37 Apo 227.42 V2 24.193

RC 242.050 GL -47.26 GP 37.93 ZAL 76.03 2Ap 116.72 ETS 155.16 2AE 137.62 (TE 115.12 ZAC 125.95 ETC 252.56 CLP 124.75

PLANETOCENTRIC CONIC

CS 17.833 VHL 4.223 DLA -28.87 RAL 123.20 RAD 6567.7 VEL 11.799 PTH 2.09 VHp 4.360 OpA 32.65 RAP 204.08 ECC 1.2935

LNCH AZMYN LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC |NJ A ZMTH INJ T]ME PO CST TIN INJ Z LAT |NJ 2 LONG

84.14 20 14 58 1023.35 20.65 334.28 350.06 110.64 20 32 1 423.4 23.27 326.55

95.86 21 32 56 707.41 20.66 311.13 350.06 110.62 22 4 23 107.4 23.28 303.40

100.00 21 19 30 813.94 15.56 316.68 347.76 115.85 21 33 4 213.9 18.91 309.49

100.00 23 30 45 5680.09 25.92 267.61 351.93 105.44 25 5 26 5080.1 27.79 259.31

110.00 21 10 50 841.20 9.00 314.95 343.97 123.12 21 24 51 241.2 13.30 308.49

110.00 1 59 51 5225.59 33.29 234.90 353.70 98.24 3 26 56 4625.6 34.07 225.74

DIFFERENT IAL CORRECTION9 NID-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3065 TRA -.9322 TC3 -.1093 BAU .9049 $GT 1508.0 SGR 3774.7 $63 910.6 ST 600.9 SR 2392.6 SS 2347.2

ROE 1.7361RRA .4523 RC3 3.3744 FAU .19054 RRT -.0420 RRF -.9994 RTF .0684 CRT .6292 CRS .9999 CST .6189

FOE-4.9372 FRA-1.4156 FC3-9.2499 BSP 36678 S_ 4064.0 R23 -.0185 R13 -.9996 LSA 3515.0 MSA 467.5 SSA 2.7

BO( 1.7827 BRA 1.0276 BC3 3.3762 FSP 7335 SG1 3775.3 $62 1504.4 THA 91.14 EL1 2423.5 EL2 461.1 ALF 80.68

LAUNCH DATE NOV 28 1964 FLIGHT TIME 258.00 ARRIVAL DATE AUG 13 1965

HELIOCENTRIC CONIC DISTANCE 579.060

RL 147.57 LAL -.00 LOt. 65.80 VL 33.012 GAL 1.28 AZL 97.77 HCA 176.83 SMA

RP 226.93 LAP -.43 LOP 242.66 VP 21.463 GAP -1.12 AZP 82.24 TAL 7.32 TAP

tic 243.792 GL -58.66 GP 45.59 ZAL 78.56 ZAP 111.64 ET$ 154.18 ZkE 129.75 ETE

PLANI[TOCENTRIC CONIC

C3 27.289 VML 5.2Z4 DLA -39.28 RAL 117.49 RAD 6568.1 VEL 12.193 PTH 2.19 VHp

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT

61.55 17 26 16 1577.69 23.98

118.45 23 53 45 5646.67 23.99

61.55 17 26 16 1577.69 23.98

118.43 23 55 45 5646.67 23.99

61.55 17 26 16 1577.69 23.98

118.45 23 35 45 5646.67 23.99

DIFFERENTIAL CCRRECT|ON$

TOE 1.0823 TRA -.3900 TC3 .6129 BAU 1.3953

flOE 3.8890 RRA 1.6770 RC3 3.7757 FAU .19890

FD(-6.6287 FRA-2.9912 FC3-6.3100 BSP 21248

BDE 4.0368 SRA 1.7217 BC3 3.8252 FSP 3009

EARTH TO MARS

187.24 ECC .21296 1NC 7,7686 Vl 30.191

184.16 RCA 147.36 APO 227.11 V2 24.235

115.66 ZAC 132.90 ETC 250.74 CLP 121.81

4.988 DpA 39.93 RAp 207.53 ECC 1.4491

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

18.7_ 354.54 122.10 17 52 34 977.7 28.03 11.48

264.11 354.55 122.09 25 29 52 5046.7 28.05 256.85

18.74 354.34 122.10 17 52 34 977.7 28.03 11.48

284.11 334.55 122.09 25 29 52 5046.7 28.05 256.85

18.74 354.34 122.10 17 52 34 977.7 28.03 11.48

264.11 354,33 122.09 25 29 52 5046.7 28.05 256.85

MID-COURSE EXECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1437.6 SGR 6277.1 SG3 923.9 ST 1198.8 SR 4326.2 S$ 3181.2

RRT .8880 RRF -.9998 RTF -.8738 CRT .9540 CRS 1.0000 CST .9516

SGB 6444.1 R23 -.0435 R13 -.9989 L$A 5490.6 MSA 355.2 SSA 2.2

SG1 6538.5 SG2 1047.0 THA 80.70 EL1 4475.7 EL2 347.4 ALF 75.10
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL, 1, 1964)

LAUNCH DATE NOV 28 1964

HELIOCENTRIC CONIC

RL 14?.57 LAL -.OO

RP 284.21 LAP -.66

RC 255.576 GL 62.39

PLAN(TOCENTRIC CONIC

C3 31.48T YHL 5.$11

LNCH AZNTH LNCH TINS

16.71 10 29 44

16.71 S E1 47

21.04 S 3 12

159.96 18 38 40

21.04 8 3 12

158.96 18 38 40

FLIGHT T|NE 272.00 ARRIVAL OAT[ AUG 27 1965

DISTANCE 606.803

LOL 65.80 VL 32.964 GAL 1.2? AZL 81.52 HCA

LOP 250.12 VP 21.722 GAP -3.06 AZP 98.65 TAL

6P -40.23 ZAL 79.47 ZAP 105.72 ETS 192.20 ZAE

EARTH TO MARS

184.37 SMA 186.41 [CC .20944 |NC 8.6773 Vl 30.191

7.33 TAp 191.69 tiCk 147.37 APO 225.45 V2 64.$27

130.57 ETE 222.23 ZAC 48.85 ETC 251.72 CLP 110.78

DLA 71.58 RAL 187.17 RAD 6568.3 VEL 12.364 PTH 2.23 VHP

L-I TIN( INJ LAT INJ LONG INJ HIT ASC INJ AZI4TH INJ TIN(

4373.07 -4D.69 236.97 119.27 21.66 11 39 37

4704.32 -25.31 244.59 51.84 16.26 6 40 11

452R.30 -35.20 236.56 83.55 22.78 9 18 42

2766.66 -35.26 84.61 83.53 22.77 19 24 47

4529.30 -35.28 236.56 83.55 22.78 9 18 42

276D.66 -35.28 84.61 83.33 22.77 19 24 47

DIFFERENTIAL C_RRECTIONS NID-COURS( EXECUTION ACCURACY

TOE 1.3583 TRA -.0232 TC3 -.3462 BAU 1.3478 SET 1442.2 SGR 6201.0 $63 1451.2

ROE 3.2110 RRA 1.1584 RC3-3.1830 FAU .32102 RflT .8312 RRF ._898 flTF .6372

FOE R.7243 FRA 3.1881 FC3-8.8288 BSP 21284 SGB 8566.5 R23 .0189 R13 .9997

ROE 3.4965 IRA 1.19tSS RC3 3.2018 FSP 4945 SG| 6289,7 SG2 1108,3 THA 81.38

LAUNCH DATE ROY 28 1984 FLIGHT TIME 274.00

NELIOCENTRIC C,O41C DISTANCE 610.779

RL 14T.57 LAL -.00 I.Oi. SS.80 VL 32.RE0 GAL 1.26 AZL 82.70 HCA 185.44 Si4A

RID 223.02 LAP -.$9 LOP 251.20 VP 21.763 GAP -3.31 AZP 87.27 TAL 7.30 TAp

RC EST.180 ft. 37.24 reP -34.94 ZAL 78.17 ZAP 105.$9 ETS 189.86 ZAE 133.00 ETE

PLAN(TOCLrNTR|C CONIC

C3 24.010 VHL 4.902 DLA SS.OD RAt. 176.10 RAO 6588.0 V[L 12.091 PTH 2.18 VHP

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ A214TH INJ TIME

25.12 T 27 31 4458.85 -37.99 229.97 67.80 28.29 8 42 10

154.85 17 45 46 2710.53 -37.$5 82.32 87.78 28.29 18 31 3

25.12 7 27 31 4458.85 -37.96 229.97 87.80 28.29 8 42 10

154.88 17 45 48 2718.53 -37.95 82.32 87.78 28.29 18 31 5

25.12 T 27 $1 4458.85 -37.95 229.97 87.80 28.29 8 42 10

134.D8 17 45 48 2718.53 -37.95 82.32 67.78 28.29 18 31 5

DIFFERENTIAL C.CmRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.2587 TRA -.0839 TC3 -.5272 BAU 1.1768 SET 1572.2 SGR 5535.3 SG3 1796.5

ROE 2.9111 NRA .DT28 RC3-3.5074 FAU .38641 RRT .8828 RRF .9998 RTF .6966

FDEtO.STO? FNA 3.1776 FC-13.4794 BDP 18879 STAB 3754.2 R23 .0346 R13 .9992

ROE 3.1T55 BRA .8788 BC3 5.5468 FSP 6058 381 5845.8 SG2 1111.8 THA 78.42

4.049 DpA -35.08 RAp 162.16 ECC 1.5182

PO CST TIN INJ 2 LAT INJ 2 LONG

3773.1 -54.03 232.37

4t04.3 -32.96 242.34

3929.3 -42.59 232.78

2166.7 -42.58 90.83

3929.3 -42.59 232.73

2166.7 -42.58 80.83

ORBIT DETERMINATION ACCURACY

ST 1387.1 M 3479.4 SS 3297.9

CRT .9370 CRS-t.O000 CST -.9398

LSA 4969.1MSA 463.0 SSA 3.0

EL1 3718.2 EL2 455.4 ALF 69.19

ARRIVAL DATE AUG 29 1965

EARTH TO NARD

186.32 ECC .20908 INC 7.3030 Vl 30.191

192.74 RCA 147.37 APO 225.28 V2 24.569

216.93 ZAC 53.83 ETC 253.01 CLP 109.27

3,672 DPA -30.32 RAP 164.$3 ECC 1.4084

PO CST TIR INJ 2 LAT INJ 2 LONG

3858.9 -44.89 225.05

2113.5 °44.88 77.40

3858.9 -44.89 225.05

21|8.3 -44.88 77.40

3858.9 -44.99 225.05

2118.5 -44.9D 7T.40

ORBIT DETERMINATION ACCURACY

ST 1461.3 SiR 3445.3 SS 4076.7

CRT .9583 CR3-1.0OOO CST -.9399

LSA 5519.5 NSA 399.7 SSA 3.5

EL1 3722.4 EL2 386.6 ALF 67.63

LAUNCH DATE NOV 68 1964 FLIGHT T[N( 276.00 ARRIVAL DATE AUG 31 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.OO

RP E23.44 LAp -.TE

RC 258.7S3 GL 53.10

PLANETOCENTRIC CONIC

CS 20.95R VHL 4.578

LNCM AZMTH LNCN TIN(

28.87 T 10 3

151.13 17 11 3

29.97 7 10 3

151.13 17 11 3

28.87 T 10 3

151.13 1? 11 3

DISTANCE 614.767 EARTH TO MARS

LOL 65.80 VL 32.955 GAL 1.25 AZL 83.62 HCA 186.52 SNA 186.25 ECC .20875 INC 6.3792 vl 30.191

LOP 252.28 Vp 21.803 GAP -3.57 AZP 96.34 TAL 7.25 TAp 193.77 RCA 147.37 APO 225.13 VE £4.611

GP -SO.T5 ZAL 77.18 ZAP 105.01 ET3 167.80 ZAE 134.11 ETE 211.84 ZAC 37.T3 ETC 253.84 CLP 107.54

DLA 64.04 RAL 169.52 RAD 6567.9 VEL 11.931 PTH 2.12 VHP 3.440 DpA -26.38 RAP 166.64 ECC 1.$445

L-I TIME INJ LAT INJ LONG INJ fiT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

4405.28 -39.24 223.84 56.98 33.29 8 23 28 3805.3 -43.77 217.97

2685.88 -39.24 80.33 56.96 33.26 17 55 53 2089.9 -45.76 74.46

4405.28 -39.24 223.84 56.98 33.29 8 23 28 3805.3 -45.77 217.97

2689.88 -39.24 80.33 56.96 33.28 17 55 53 2089.9 -45.76 74.46

4405.28 -39.24 223.84 56.98 33.29 8 23 28 3605.3 -45.77 217.97

2GGS.DD -39.24 80.33 56.96 33.28 17 55 53 2089.9 -45.76 74.46

DIFFERENTIAL CCIRECTIONS MID-COURSE EXECUTION ACCURACY

TOE t.2340 TRA -.1133 TC3 -.7687 6AU 1.0407 SET 1729.8 _,R 4991.8 SG3 2075.8

ROE 2.5013 RRA .6534 flC3-3.6338 FAU .43358 RflT .7533 flRF .9997 RTF .7563

FDEl1.$974 FRA 3.1604 FC-17.9099 RIP 17440 SG8 5283.0 R23 .0534 R13 .9983

ROE 2.7091BRA .6927 BC3 3.7142 FSP 7100 _1 5167.4 SG2 1099.0 THA 74.66

LAUNCM DATE NOV 28 1964 FLIGHT TIN( 278.00

HELIOCENTRIC CGNIC DISTANCE 818.TD7

RL 147.57 LAL -.00 LOL 65.80 VL 32.952 GAL 1.24 KZL 84.28 HCA 187.60 SMA

RID 223.05 LAP -.73 LOP 253.37 VP 21.845 GAP -3.81 A2P 95,67 TAL 7.18 TAp

RC 260.326 GL 49.72 GP -27.40 zAL 76.44 ZAP 103.90 ETS 186.03 ZA( 134.28 ETE

PLAN(TOCENTRIC CONIC

C3 18.491VHL 4,300 DLA $2.04 RAL 185,27 RAO $367.7 VEL 11,827 PTH 2.09 VHp

LNCH AZI4TH LNCH TIN[ L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

$2.18 T 0 55 4352.D4 -39.74 218.42 49.10 37.57 8 13 38

14T.SE 16 4S 13 2873.08 -39.73 78.73 49.08 37.56 17 30 48

32.18 7 0 36 4362.64 -39.74 218.42 40.10 37.57 8 13 38

147.62 16 46 15 2D73.08 -39.73 78.73 48.08 37.56 17 30 48

32.18 T 0 56 4362.84 -59.74 218.42 49.10 37.57 8 13 38

147.02 16 46 15 2875.08 -39.73 78.73 40.08 37.56 17 30 48

DIFFERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY

TOE 1.2327 TRA -.1301 TC301.0585 BAt) .9452 SGT 1913.8 _ 4521.9 SG3 2292.6

ROE 2.1263 RRA .5471 RC3-3.8741FAU .47227 RRT .8043 RRF .9996 RTF .8084

FDE12.2682 FflA 3.0527 FC-22.1115 BSP 16094 SCdB 4610.0 R23 .0764 R13 .9967

ROE 2.4597 ERA .5623 BC3 3.8235 FSP 7842 $G1 4791.2 $62 1073.3 THA 70.16

ORBIT DETERMINATION ACCURACY

ST 1547.8 SR 3189.7 SS 4504.6

CRT .96?5 CRS-I.0000 CST -.9687

LSA 5720.3 NSA 373.3 SSA 4.0

EL1 3527.7 EL2 354.1 ALF 64.58

ARRIVAL DATE SEP 2 1965

EARTH TO MARS

166.18 [CC .20845 INC 5.7148 Vl 30.191

194.79 RCA 147.37 APO 224.99 V2 24.653

207.22 ZAC 60.81 ETC 254.42 CLP 105.70

3.284 OpA -23.10 RAp 167.99 ECC 1.3043

PO CST TIM INJ 2 LAT INJ 2 LONG

3762.6 -45.88 211.84

2073.1 -45.87 72.15

3762.6 -45.68 211.84

2073.1 -45.8? 72.15

3762.6 -43.88 211.64

2073.1 ,45.87 72.15

ORBIT DETERMINATION ACCURACY

ST 1646.5 M 2875.8 SS 4690.7

CRT .9735 CR$-1.0000 CST -.0746

LSA 573g.4 NSA 358.3 SSA 4.6

EL1 329?.4 EL2 328.6 ALF 60.$5
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUItCH DATE NOV 28 1964

HELIOCEMTR|C CONIC

8L 147.9T LAL -.00

8P 222,66 LAP -,T9

8C 261.869 _L 46.92

PLAk)(TOCENTR[C CONI_

C5 16.796 VML 4.099

LNCH AZ14TM LNCH TIM( L*I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH 1NJ TIME PO CST TIM

3S.07 8 SG 30 4327.45 -38.78 213.73 43.|§ 41.17 8 8 37 3727.4

144.93 16 27 27 2863.71 -39.77 77.53 43.15 41.16 17 11 51 2063.7

35.07 8 58 30 4327.45 -39.78 213.73 43.15 41.17 8 8 37 3727.4

144.93 16 27 27 2663.71 -39.77 77.53 43.13 41.16 17 11 51 2063.7

35.07 6 58 30 4327.45 -39.78 213.73 43.15 41.17 8 8 37 3727.4

144.93 16 2T 27 2683.71 -39.77 ?7.53 43.13 41.16 17 11 51 2063.7

FLIGHT TIM( 280.00 ARRIVAL OATE SEP 4 1965

01STANCE 622.778 EARTH TO MARS

LOL 65.80 VL 52.948 GAL 1.22 AZL 84.79 HCA 188.69 8MA 186.13 ECC .20817 INC 5.2144 vt 30.191

LOft 254.48 VP 21.887 GAP -4.05 AZP 95.15 TAL 7,10 TAp 195.79 RCA 147.58 APO 224.87 V2 24.695

GP -24.67 ZAL 75.89 ZAP 102.52 ETS 184.59 ZA( 133.78 ETE 203.18 ZAC 63.28 ETC 254.84 CLP 103.80

DLA 59.81RAL 162.36 RAD 6567.7 YEL 11.755 PTH 2.07 VHP 3.175 DpA -20.54 RAP 168.31 (CC 1.2765

INJ 2 LAT |NJ 2 LONG

-45.57 206.63

-45.56 70.44

-45.57 206.63

-45.56 70.44

-45.57 206.63

-45.56 70.44

DIFFERENTIAL C_RRECTION$ MID-COURSE EXECUT|ON ACCURACY

TDE 1.2553 TRA -.1574 TC3-1.$901BAU .8728 _T 2126.5 8GR 4121.7 SG3 2463.2

ROE 1.6296 RflA .4571 RC5-3.6293 FAU .50077 RRT .8441RRF .9995 RTF .8456

FD(12.3428 FRA 2.9731 FC-25.8080 BSP 15247 SG8 4637.9 R23 .1028 R13 .9942

60E 2.2188 BRA .4773 BC3 3.8884 FSP 8509 SG1 4519.9 SG2 1039.7 THA 65.06

LAUNCM DATE NOV 28 1864 FLIGHT TIM( 282.00 ARRIVAL DATE SEP

HELIOCENTRIC CONIC DISTANCE 628.799 EARTH TO MARS

RL 147.57 LAL -.00 L(_. 85.80 VL 32.945 GAL 1.20 AZI. 85.18 HCA 189.79 944A 186.07 ECC .20792 ZNC 4.8231 vl

RP 222.29 LAP -.82 LOP 255.55 VlP 21.930 GAP -4.29 AZP 94.75 TAt. 7.00 TAP 196.79 RCA 147.39 APO 224.76 V2

RC 263.392 GL 44.57 _ -22.42 2AL 75.50 ZAP 100.95 ETS 183.36 ZAE 132.80 ETE 199.7! ZAC 65.29 (TC 255.16 CLF

pLAIN_TOCENTIIIC _14[C

C3 |5.374 VHL 8.946 OLA 37.51RAL 190.28 RAO 8567.6 VI[L 11.703 PTH 2.06 VHP 3.095 OpA -17.97 RAp 168.63 ECC

LNCM AZMTH LI_M TIM( L-| TIM( INJ LAX INJ LONG INJ RT A8C |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ

37.60 9 54 47 4297.59 -39.58 209.67 38.53 44.18 8 6 25

142.40 18 12 57 2859.09 -39.57 76.67 38.52 44.17 16 56 56

37.80 8 34 47 4297.39 -39.38 209.67 38.53 44.18 8 6 25

142.40 16 12 57 2659.08 -39.57 78.87 38.52 44.17 16 56 56

57.60 8 54 47 4297.39 -39.58 209.67 38.53 44.18 8 6 25

142.40 18 12 37 2839.09 -39.57 76.67 38.52 44.17 16 56 56

DIFFERENTIAL CatRECT|ONS M|D-COURS[ EXECUTION ACCURACY

TOE 1.2669 TRA -.1421 1C3-1.7588 8AU .6261 SET 2359.1 SER 3780.8 363 2599.8

ROE 1.5880 RflA .3878 RC3-3.5565 FAU .52496 RRT .8747 RRF .9993 RTF .8757

F0(12.2249 FRA 2.6642 FC-29.1820 8SP 14585 SG8 4456.5 R23 .1299 R13 .9909

80( 2.0440 BRA .4151BC3 3.9676 FSP 8993 961 4343.9 SG2 995.1THA 59.61

ORBIT DETERMINATION ACCURACY

ST 1758.g SR 2587.1 $S 4784.3

CRT .9775 CRS-I.OOOO CST -.9786

LSA 5705.8 MSA 347.2 SSA 5.2

ELi 3113.2 EL2 308.1ALF 56.01

6 1965

30.191

24.737

101.86

1.2563

2 LO046

3697.6 -45.06 202.20

2059.1 -45.05 69.19

3697.6 -45.06 202.20

2059.1 -45.05 69.19

3697.6 -45.06 202.20

2059,1 -45.05 69.19

ORBIT DETERMINATION ACCURACY

ST 1872.4 SR 2328.5 SS 4790.2

CRT .9805 CRS-I.OOOO CST -.9816

LSA 5635.5 MSA 340.1SSA 6.0

EL1 2974.1 EL2 287.7 ALF 51.31

LAUNCH OATE NOV 26 1964 FLIGHT TIME 284.00 ARRIVAL DATE SEP 8 1965

HELIOCENTRIC CONIC 01STANCE 630.829 EARTH TO MARS

RL 14?.57 LAL -.00 LOt. 65.80 VL 32.943 GAL 1.16 AZL 85.49 HCA lgo.sg SMA 186.03 ECC .20770 INC 4.5087 Vl 30.191

RP 221.69 LAP -.65 LOP 256.65 VP 21.973 GAP -4.52 AZP 94.43 TAL 6.88 TAp 197.77 RCA 147.39 APO 224.67 V2 24.779

RC 264.685 GL 42.57 GP -20.55 ZAL 75.22 ZAp 99.26 ET5 182.32 ZAE 131.50 ETE 196.74 ZAC 66.94 ETC 255.43 CLP 99.90

PLANETOCEflTRIC CONIC

C3 14.650 VML 3.828 OLA 55.68 RAL 158.77 RAD 6567.6 V[L 11.663 PTH 2.05 VHp 3.035 DpA -15.92 RAp 168.73 ECC 1.2411

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT |NJ 2 LONG

206.14 54.89 46.72 8 6 0 3671.6 -44.45 198.39

76.06 34.88 46.71 16 44 49 2057.6 -44.44 68.32

206.14 34.89 46.72 8 6 O 3671.6 -44.45 198.39

76.06 34.88 46.71 16 44 49 2057.6 -44.44 68.32

206.14 34.89 46.72 8 6 0 3671.6 -44.45 198.39

76.06 34.88 48.71 16 44 49 2057.6 -44.44 68.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2610.4 SGR 3486.2 SG3 2709.1 ST 1988.6 SR 2103.0 $S 4748.6

RRT .8978 RRF .9991 RTF .8984 CRT .9828 CRS-I.0000 CST -.9838

SGB 4355.2 R23 .1556 R13 .9869 LSA 5551.2 MSA 335.4 SSA 6.7

SG1 4252.0 SG2 942.5 THA 54.05 EL1 2881.9 EL2 268.1 ALF 46.63

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

39.83 6 54 46 4271.61 -39.24

140.17 16 0_32 2657.64 -39,25

39.85 6 54 48 4271.61 -39.24

140.17 16 0 32 2657.64 -39.23

39.85 6 54 48 4271.61 -39.24

140.17 16 0 52 2657.64 -39.23

DIFFERENTIAL C_RECTIONS

ToE 1.3258 TRA -.1440 TC3-2.158D 8AU .7986

ROE 1.3924 RflA ,5361 RC3-3.4594 FAU .54434

FD(11.9964 FRA 2.7639 FC-32.1796 BSP 14173

BOE 1.9227 BRA .565? 8C3 4.0773 FSP 9347

LAUNCH DATE NOV 26 1964

HELIOCENTRIC CONIC

RL 147.57 LAL -.00 LOL 65.80 VL 32.940 GAL

RP 221.51 LAP -.88 LOP 257.76 VP 22.016 GAP

RC 266.379 _ 40.65 GP -18.92 ZAL 75.03 ZAP

PLANETOCENTRIC CCNIC

C3 13.929 VHL 5.732 DLA

FLIGHT TIM( 286.00 ARRIVAL DATE 8EP 10 1965

DISTANCE 634.870 EARTH TO MARS

1.16 AZL 83.75 HCA 191.99 $44A 185,99 ECC .20750 INC 4.2508 vl 30.191

-4.74 AZP 94.16 TAt. 6.76 TAP 198.74 RCA 147.40 APO 224.59 V2 24.820

97.49 ETS 181.43 zA( 129.97 ET[ 194.21 ZAC 68.32 ETC 255.65 CLP 97.92

54.07 RAL 157.65 'RAD 6567.5 VEL 11.632 PTH 2.04 VHP 2.990 OPA -14.11 RAp 168.66 ECC 1.2292

LNCH AZNTN LNCH TIN( L-I TIME ZNJ LAT

41.81 6 55 56 4248.58 -38.83

158.19 15 50 28 2658.35 -38.82

41.81 6 55 58 4248.58 -38.83

138.19 15 50 28 2658.35 -38.82

41.81 6 55 58 4248.58 -38.83

138.19 15 50 28 2638.35 -38,82

DIFFERENTIAL CCRRECTION8

T0( 1.3725 TRA -.1398 TC3-2.5749 8AU .7853

RDE 1.2359 RflA .2987 RC3-3.3395 FAU .53899

FDEll.7359 FRA 2.6960 FC-34.7431 BSP 14123

6DE 1.8470 BRA .3298 BC3 4.2169 FSP 9683

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

203.03 31.98 48.88 8 6 45 3648.6 -43.60 195.10

73.67 31.97 46.87 16 34 47 2058.4 -45.80 67.73

203.03 31.98 46.88 8 6 45 3648.6 -43.80 195.10

75.67 31.97 48.87 16 34 47 2058.4 -43.80 67.73

203.03 31.98 48.88 8 6 45 3648.6 -43.80 195.10

75.67 31.97 48.87 16 34 47 2058.4 -45.80 67.73

MID-COURSE (x(CUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SET 2875.4 SGR 3228.6 SG3 2795.5 ST 2110.7 SR 1913.2 $6 4691.4

RRT .9159 RRF .9988 flTF .9161 CRT .9847 CRS-I.OOOO CST -.9857

8¢,8 4323.4 R23 .1769 R13 .9830 LSA 5478.6 MSA 331.0 8SA 7.6

SG1 4232.'9 SG2 880.2 THA 48.61 EL1 2838.0 EL2 248.1ALF 42.15
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 28 1964

HELIOCENTRIC COIMIC

RL 147.57 LAL -.00

RP 221.13 LAP -.91

RC 297.644 GL 39.36

PLANETOCENTRIC CON|C

C3 19.351 VHL 3.654

L_CH AZMTH LHCH TIMt[

43.50 S 57 53

135.42 15 41 58

43.55 6 5T 53

136.42 15 41 59

43.55 S 57 53

156.42 15 41 59

LOL 65.80 VL 32.959 GAL

LOP 258.86 VP 22.061 GAP

GP -17.52 ZAL 74.96 ZAp

FLIGHT TIME 266.00 ARRIVAL DATE SEp tZ 1965

-4.96 AZF 93.93 TAL 6.61 TAp 199.70 RCA 147.41 Apo 224.52

95.67 ET$ 180.68 ZAE 128.27 ETE 192.06 ZAC 69.49 ETC 255.84

OISTANCE 638.920 EARTH TO MARS

1.13 AZL $5.9• HCA 193.09 SMA 185.96 ECC .20733 INC 4.0548 vt 30.191

v2 24.862

CLP 95.95

OLA 52.64 RAL 156.63 RAD 6567.5 VEL 11.608 PTH 2.05 VHP 2.95• OpA -12.50 RAp 168.52 ECC 1.2197

L-| TIM( |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ Z LONG

4227.86 -38.39 200.28 29.62 50.74 8 8 20 3627.9 -43.15 192._0

2660.58 -38.38 75.43 29.61 50.75 16 26 19 2060.6 -43.15 67.36

422•.86 -38.39 200,28 29,62 50,74 8 8 20 3627.9 -43.15 192.20

2660.58 -58.38 75.43 29.61 50.73 16 26 19 2060.6 -43.15 67.36

422•.66 -38.39 200.28 29,62 50.74 8 8 20 3627.9 -43.15 192.20

2660.58 -$8.35 75.45 29.61 50.73 16 26 19 2060.6 -43.15 67,36

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4168 TRA -.1664 TC3-3.0198 9AU ,7874 SGT 5153.3 $GR 3002.2 SG5 2864.4 ST 2228.2 SR 1747.8 SS 4611.6

ROE 1.1057 RRA .2891 RC3-3.2150 FAU .57088 RRT .9294 RRF .9964 RTF .9294 CRT .9860 CRS-t.O000 CST -.9670

FDEll.4268 FRA 2.6322 FC-37.0162 8SP 14206 SG8 4354.0 R23 .1932 R15 .9796 LSA 5401.7 MSA 328.• 9SA 8.4

60( 1.7988 BRA .3017 BC3 4.4116 FSP 9891 SG1 4276.6 SG2 817.0 THA 43.49 EL1 2822.S EL2 230.0 ALF $8.02

LAUNCH DATE NOV 28 1964 FLIGHT TIME 290.00 ARRIVAL DATE SIP 14 1965

HELIOCENTRIC CCNIC DISTANCE 642.979 EARTH TO MARS

RL 147.57 LAL -,00 LOL 65.80 VL 32.937 GAb 1.11 AZL 86.15 HCA 194.20 SMA 185.94 ECC .20718 INC 3.8514 vl $0.191

RP 220.T5 LAP -.94 LOP 259.97 VP 22.105 GAP -5.18 AZP 93.73 TAL 6.45 TAp 200.65 RCA 147.41 APO 224.46 V2 24.903

RC 269._2 GL 38.06 GP -16.31 ZAL •4.94 ZAP 93.61 ETS 180.03 ZA( 126.45 ETE 190.23 ZAC 70.48 (TC 256.01 CLP 93.97

PLAN(TOCENTRIC CONIC

C3 12.876 _HL 3.508 OLA

LNCH AZNTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

45.16 7 0 22 4206.99 -37.93 197.81 27.70 52.$5 8 10 31

_34.62 15 34 43 2663.82 -37.92 76.$2 27.69 52.34 IS 19 •

45.18 7 0 22 420e.99 -37.93 197.81 27.70 52.35 8 10 31

134.82 15 34 43 2663.62 -37.92 75.52 27.$9 52.34 16 19 7

45.18 • 9 22 4208.99 -$7.93 19•.81 27.70 52.35 8 10 31

134.82 t5 34 43 2663.82 -37.92 75.32 27.69 52.34 16 19 7

DIFFERENTIAL CCI_RECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.4978 TRA -.1290 TC3-3.4•93 BAU .8007 SGT 3440.4 SGR 2799.3 SG3 2g16.3

RDE .99•1 RRA .2456 RC3-3.OB6S FAU .57958 RRT .9403 RRF .9979 RTF .9401

FDEt1.0948 FRA 2.5764 FC-38.96•3 BSP 14526 SG8 4435.4 R23 .2052 R13 .9770

BDE 1.7744 ORA .2774 BC3 4.6512 FSP 10074 961 4671.5 SG2 750.0 THA 38.77

51,36 RAt. 156.23 RAO 656•.5 V1EL 11.587 PTH 2.03 VHP 2.932 DPA -11.05 RAp 168.27 ECC 1.2119

PO CST TIM INJ 2 LAT INJ 2 LONG

5609.0 -42.52 189.63

2063.8 -42.51 67.14

3609.0 -42.52 189.63

2063.8 -42.51 67.14

3609.0 -42.52 189,63

2063.8 -42.51 67.14

ORBIT DETERMINATION ACCURACY

ST 2346.g SR 1604.5 SS 4520.3

CRT .9872 CRS-I.0000 CST -.9882

LSA 5330.2 MSA 325.4 SSA 9.3

EL1 2835.1 EL2 211.8 ALF 34.23

LAUNCH OATS NOV 28 1964 FLIGHT TIME 292.00 ARRIVAL OATE SEP 16 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 220.37 LAP -.97

RC 270.721GL 35.91

PLANETOCENTRIC CONIC

C3 12.479 VHL $.553

LNCH AZMTH LNCH TIME

46.64 7 3 19

196.$6 15 28 26

46.64 • 3 19

133.$S 15 28 26

46.64 7 3 19

133.36 15 26 26

LOt. 65.80 VL 32.936 GAL

LOP 261.09 VP 22.150 GAP

GP -15.24 zAL T5.00 ZAP

-5.59 AZP 93.56 TAL 6.27 TAp 201.59 RCA 147.42

91.93 ETS 179.47 ZAE 124.55 ETE 188.66 ZAC 71.55

DISTANCE 647.046 EARTH TO MARS

1.08 AZL 86.$1 HCA 195.32 SMA 185.g2 ECC .20705 INC 3.6936 vl 30.191

APO 224.41 V2 24.945

ETC 256.17 CLP 92.00

OLA 50.20 RAL 155.82 RAD 6567.5 VEL 11.570 PTH 2.02 VHP 2.915 OpA -9.73 RAp 167.97 ECC 1.2054

L-1 TIME IN_ LAT IN_ LONG |NJ RT ASC IMJ &ZMTH IMJ TiME PO CST TIN IHJ 2 LAT INJ 2 LONG

4191.55 -37.48 195.57 26.15 55.76 8 15 10 $591.6 -41.90 187.32

2667.85 -37.47 75.30 26.12 53.75 16 12 54 2067.8 -41.89 67.05

4191.55 -3T.45 195.57 26.13 53.76 6 13 10 35g1.6 -41.90 187.32

2667.85 037.47 75.50 26.12 55.75 16 12 54 2067.8 -41.89 67.05

4191.55 -37.48 195.57 26.13 53.76 8 13 10 3591.6 -41.90 187.32

2667.85 -37.47 75.30 25.12 53.75 16 12 54 2067.8 -41.89 67.05

DIFFERENTIAL C_IqRECTION9

TOE 1.5174 TRA -.1194 TC3-3.9525 BAU .6231

ROE .9065 RRA .2289 RC3-2.9527 FAU .58509

FDEIO.7663 FRA 2.5580 FC-40.5899 8SP 15018

80E 1.7675 BRA .2582 BC3 4.9337 FSP 10212

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT $734.5 SGR 2617.3 SG3 2954.3 ST 2464ol SR 1481.9 SS 4428.6

RRT .9485 RRF .9975 RTF .9482 CRT .9860 CR9-1.0000 CST -.9890

4560.4 R23 .2089 R13 .9753 LSA 5270,3 MSA 324.3 SSA 10.3

SGI 4508.1 SG2 688.3 THA 34.53 EL1 2868.7 EL2 196.2 ALF 30.88

LAUNCH DATE NOV 28 1964 FLIGHT TIME 294.00 ARRIVAL DATE 9EP 18 1965

EARTH TO MARS

196.43 SMA 185.90 ECC .20694 INC 3.5565 vl 30.191

6.08 TAp 202.52 RCA 147.43 APO 224.37 V2 24.986

122.59 ET( 187.31 ZAC 72.10 ETC 256.31 CLP 90.04

HELIOCENTRIC CONIC DISTANCE 651.124

RL 147.57 LAL -.00 LOL 65.80 VL 32.935 GAL 1.04 AZL 66.44 HCA

RP 220.00 LAp -1.01 LOP 262.E0 UP 22.195 GAP -5.60 AZP 93.41 TAL

RC 272.134 GL 35.89 GP -14.28 ZAL 75.11 ZAP 90.04 ET$ 178.98 zA(

PLANETOCENTRIC CONIC

CS 12.141 VHL 3.484 DLA 49.15 RAL 155.$4 RAO GSGT.5 VI[L 11._33 PTH 2.02 VHP 2.904 DpA -6.53 RAP I67.62 ECC 1.1998

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

47.99 7 6 36 4175.30 -37.03 193.53 24.84 55.02 8 16 11

162.01 15 22 59 _72.45 -37.02 75.36 24.83 55.01 16 7 31

47.99 7 6 36 4175.30 -37.03 193.53 24.84 55.02 8 16 11

132.01 15 22 59 2972.45 -37.02 75.36 24.83 55.01 16 7 31

47.99 7 6 36 4175.30 -37.06 193.53 24.84 55.02 B 16 11

132.01 15 22 59 2672.45 -37.02 •5.36 24.83 55.01 16 7 31

DIFFERENTIAL C(]qR(CTIONS MID-CouRsE EXECUTION ACCURACY

TOE 1.5668 TRA -.1071 TC3-4.4353 BAU .8534 SGT 4032.$ SGR 2452.4 SG3 2980.2

ROE .8276 RRA .2144 RC3-Z.SZ36 FAU .58911 RRT .9548 RRF .9966 RTF .9548

FOE 10.3981 FRA 2.5316 FC-42.0057 BSP 15634 SG8 4719.9 R23 .2086 R15 .9745

ODE 1.7719 SRA .2397 9C5 5.2578 FSP 10279 SGI 4677.9 SGZ 628.6 THA 30.76

PO CST TIM [NJ 2 LAT INJ 2 LONG

3575.3 -41.30 185.21

2072.5 -41.30 67.05

3575.3 -41.30 185.21

2072.5 -41.30 67.05

3575.3 -41.30 185.21

2072.5 -41.30 67.05

ORBIT DETERMINATION ACCURACY

ST 2579.2 SR 1371.7 SS 4321.6

CRT .9868 CRS -.9999 CsT -.9898

LSA 5206.4 MSA 322.0 ssA 11.2

EL1 2915.7 EL2 180.9 ALF 27.86
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 28 tgS4 FLIGHT TIME 296.00 ARR|VAL DATE SEP 20 1985

HELIOCENTRIC CONIC

RL 147.5? LAL -.DO

RP 219.62 LAP -1.04

RC 273.529 Gb _4.98

PLAMETOCENTRIC COM|C

C3 11.850 VHL 3.442

LMCH AZMTH LNCH TIME

49.23 7 10 13

130.77 15 18 11

49.25 7 10 13

130.77 1S 18 11

49.23 7 10 13

130.77 15 18 11

DIFFERENTIAL C(]IIRECTIONS

TOE 1.8150 TRA -.0919

ROE .7523 RRA .2047

FOEIO.OSs7 FRA 2.5443

9OE 1.7559 BRA .2244

DISTANCE 655.210 EARTH TO MARS

LOL 65.80 VL 32.935 GAL 1.01 AZL 86.56 HCA 197.56 SMA 185.90 ECC .20686 INC 3.4360 Vl 30.191

LOP 263.33 VP 22.241 GAP -5,90 AZP 95.28 7AL S.88 TAp 203.44 RCA 147.44 APO 224.35 V2 25.027

GP -13.43 ZAL 75.27 ZAP 88.15 (TS 178.55 ZAE 120.60 ETE 196.14 ZAC 72.78 ETC 256.45 CLP 88.10

DLA 48.16 RAL 155.39 RAD GSGT.S VEL 11.543 pTH 2.01VHP 2.898 DPA -7,42 RAP 167.25 ECC 1.1950

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4159.94 -39.59 191.63 23.79 58.14 8 19 33 3559.9 -40.74 193.28

2577.55 -39.58 75.49 23.78 56.13 16 2 48 2077.8 -40.72 67.14

4159.94 -36.59 191.63 23.79 56.14 8 19 33 3559.9 -40.74 183.28

2677.55 -36.58 75.49 23.78 56.13 16 2 48 2077.6 -40.72 67.14

4159.94 -36.59 191.63 23.79 56.14 8 19 53 3559.9 -40.74 183.28

2677.55 -36.58 •5.49 23.78 56.13 16 2 48 2077.6 -40.72 67.14

M|D-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TC3-4.9268 BAU .8893 SGT 4335.1 SGR 2302.5 $G5 2994.7 ST 2692.6 SR 1279.3 SS 4228.0

RC3-2.Ggoz FAU .58987 RRT .9596 RRF .9956 RTF .9800 CRT .9894 CRS -.9999 CST -.9903

FC-43.0985 BSP 16392 SGB 4908,6 R23 .2051 R13 .9744 LSA 5163.2 NSA 321.5 SSA 12.2

BC3 5.6154 FSP 10350 SGI 4874.6 SG2 576.3 THA 27.42 EL1 2976.3 EL2 168.2 ALF 25.26

LAUNCH DATE NOV 28 1964 FLIGHT TIM( 298.00 ARRIVAL DATE SEP 22 1965

HELIOCENTRIC CONIC

RL 147.37 LAb -.00 LOt. 85.80 VL

RP 219.25 LAP -1.07 LOP 284.45 VlP

RC 274.906 GL 34.16 GP -12.66 ZAL

PLAM(TOCENTRIC CONIC

C3 11.594 VHL 3.405

LNCH AZMTH LNCM 1II4£

50.40 • 14 4

129.60 15 13 58

50.40 7 14 4

129.60 15 13 58

50.40 • 14 4

129.80 15 13 56

OIFFERENTIAL CCRRECTION$

TOE 1.8594 TRA -.0792 TC3-5.4383 BAU .9321

ROE .7029 RRA .1947 RC3-2.5666 FAU .59030

FOE 9.8793 FRA 2.5275 F¢-44.0795 9SP 17104

BOE 1.8020 BRA .2098 BC3 8.0155 FSP 10286

DISTANCE 659,305 EARTH TO MARS

32.935 GAL .97 AZL 66.6? HCA 198.68 SMA 185.99 ECC .20680 INC 3.3288 vl 30.191

22.286 GAP -6.00 AZP 93.15 TAL 5.66 TAp 204.34 RCA 147.45 APO 224.34 V2 25.067

75.48 ZAP 86.27 ET$ 178.16 ZAE 118.58 ETE 105.13 ZAC 73.34 ETC 256.58 CLP 86.17

DLA 47.29 RAL 155.35 MAD 6567.4 VEL 11_532 PTH 2.01VHp 2.897 OPA -6.40 RAP 166.85 ECC 1.1908

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME P4:) CST TIM ZNJ 2 LAT INJ 2 LONG

4145.41 -36.16 168.87 22.93 57.16 8 25 9 3545.4 -40.19 181.49

2682.98 -36.15 75.67 22.92 57.15 15 58 41 2083.0 -40.18 67.28

4145.41 -36.16 189.87 22.93 57.16 8 23 9 3545.4 -40.19 181.49

2982.98 -36.15 75.67 22.92 57.15 15 56 41 2063.0 -40.18 67.28

4145.41 -39.16 189.87 22.93 57.16 8 23 9 3545.4 -40.19 181.49

2882.98 -36.15 75.67 22.92 57.15 15 56 41 2083.0 -40.18 67.28

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIHAT|ON ACCURACY

SIT 4642.2 S_R 2164.9 SG5 2999.9 ST 2785.0 SIR 1192.3 SS 4110.5

RRT .9933 RRF .9945 RTF .9643 CRT .9698 CRS -.9999 CST -.9907

SG4S 5122.2 R23 .1985 R13 .9748 LSA 5101.7 MSA 320.2 $Sk 13,2

SG1 5094.7 SG2 529.3 THA 24.47 EL1 5034.7 ELI 156.2 ALF 22.96

LAUMCH OATE NOV 28 1984 FL|GHT TIME 300.00 ARRIVAL DATE SEP 24 196S

HELIOCENTRIC CONIC

RL 147.57 LAb -.00

RP 218.$9 LAP -1.10

RC 876.265 GL 33.43

PLANE TOCENTR IC CON|C

C3 11.369 VML 3.372

LNCH AZNTH LNCH TIME

51.50 7 18 8

125.50 15 10 16

51.50 7 18 8

128.50 15 10 16

51.50 7 18 8

128.50 15 10 16

DIFFERENTIAL C_RRECTION$

TOE 1.7049 TRA -.0581

ROE .$520 RRA .1889

FOE 9.3167 FRA 2.5561

BOE 1.$253 BRA .1976

OISTANCE 663.408 EARTH TO MARS

LOL 65.80 VL 32.935 GAL .95 AZL 86.77 HCA 199.81 SMA 185.90 ECC .20675 INC 3.2334 vl 30.191

LOP 265.58 VP 22.332 GAP -6.19 kip 93.04 TAL 5.43 TAp 205.24 RCA 147.46 APO 224.35 V2 25.108

GP -11.96 ZAL 75.74 ZAP 84.40 ETS 177.85 ZAE 116.56 ETE 184.26 ZAC 73.87 ETC 256,70 CLP 84.27

TC3-5.9434 BAU .9765

RC3-2.4401FAU .58772

FC-44.7549 BSP 17997

BC3 6.4248 FSP 10285

OLA 46.45 RAL 155.40 RAO 6567.4 VEL 11.522 PTH 2.01 VHp 2.901 OpA -5.45 RAp 166.45 ECC 1.1871

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

4151.53 -55.74 186.22 22.24 58.09 8 27 0 3531.5 -39.66 179.81

2696.66 -35.73 75.88 22.24 56.87 15 55 5 2088.7 -39.65 67.48

4131.53 -35.74 188.22 22.24 58.09 8 ZT O 3531.5 -39.86 179.81

2688.66 -35.73 75.69 22.24 56.07 15 55 5 2088.7 -39.65 67.48

4131.53 -35.74 168.22 22.24 58.09 8 27 O 3531.5 -59.66 179.81

2688.86 -35.73 75.86 22.24 58.07 15 55 5 2088.7 -39.65 67.48

MIO-C(YJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4947.5 $GR 2037.7 SG3 2994.6 ST 2899.9 9R 1117.8 SS 4003.1

RRT .9660 RRF .9931 RTF .9676 CRT .9902 CRS -.9999 CST -.9910

SG8 5350.6 R23 .1901 R13 .9753 LSA 5057.8 MSA 320.4 SSA 14.2

S;1 5328.2 SG2 489.5 THA 21.89 EL1 3104.5 EL2 145.9 ALF 20.94

LAUNCH DATE NOV 28 1964 FLIGHT TIM( 302.00 ARRIVAL DATE SEP 26 1965

HELIOCENTRIC CCNIC DISTANCE 667.519 EARTH TO MARS

RL 147.57 LAL -.00 LQL 85.80 VL 32.935 GAL .89 AZL 86.85 HCA 200.94 SMA 185.90 ECC .20673 INC 3.1476 Vl 30.1gl

tip 218.52 LAP -1.12 LOP 259.71 VP 22.378 ;AP -6.38 AZP 92.94 TAt. 5.18 TAp 206.12 RCA 147.47 APO 224.34 V2 25.148

RC 277.809 GL 32.76 r.P -11.32 ZAL 76.05 ZAP 22,55 ITS 177.57 zA( 114.53 ETE 183.49 ZAC 74.34 ETC 256.81 CLP 82.40

PLAM(TOCENTMIC CONIC

C3 11.159 Vt4L 3.542 DLA 45.87 RAt. |55.52 MAD 656T.4 VEL 11.513 PTH 2.01 VHp 2.909 DPA -4.57 RAP 166.05 ECC 1.1838

LNCN AZNTH LNCH TIN| L-[ TIN2 INJ LAT |NJ LONG |NJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

52.54 7 22 27 4118.12 -35.34 186.95 21.70 58.94 6 31 5 3518.1 -39.15 178.23

127.46 15 6 59 2694.71 -35.33 76.14 21.69 58.93 15 51 53 2094.7 -39.14 67.72

52.54 7 22 27 4118.12 -3S.34 186.65 21.70 56.94 8 31 5 3518.1 -39.15 178.23

127.45 15 6 58 2694.71 -35.33 76.14 21.69 58.93 15 51 53 2094.7 -39.14 67.72

52.54 7 22 27 4118.12 -35.34 186.65 21.70 56.94 8 31 S 3518.1 -39.15 178.23

127.48 13 6 58 2694.71 -35.33 76.14 21.69 58.g3 15 51 53 2094.7 -39.14 67.72

D|FF[RENTIAL GORRECT[ONS M|O-COURSE (XI[CUT[ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7471 TRA -.0365 TC5-9.45?2 BAU 1.0242 _T 5254.1 SrdR 1919.7 S;3 2980.2 ST 2998.3 SR 1051.1 SS 3593.2

RDE .6074 RRA .1835 RC5-2.3189 FAU .58357 RRT .9672 RRF .9915 RTF .9?OS CRT .9905 CRS -.99g9 CST -.gg12

FOE 8.9309 FRA 2.5799 FC-45.2393 8SP 18891 _ 5593.9 R23 .1791 R13 .9762 LSA 5014.g NSA 320.0 SSA 15.2

BOE 1.8496 BRA .1872 BC3 S.8602 FSP 10210 SG1 5575.3 SG2 455.2 THA lg.61 EL1 3174.3 EL2 136.5 ALF lg.lg
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 28 1964 FLIGHT TIME 304.00 ARRIVAL DATE SEP 2S 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00 LOt. 65.80 VL

RP 219.16 LAP -1.15 LOP 267.85 VP

RC 276.933 GL 32.15 GP -lO.T3 ZAL

PLANETOCENTRIC CONIC

CS 10.967 VHL 3.315

LNCH AZMTH LNCH TIME

53.54 7 26 59

126.46 15 4 1

53.54 7 26 $9

126.46 15 4 !

53.54 7 26 59

126.46 15 4 1

DIFFERENTIAL CORRECTIONS

TOE 1.7856 TRA -.0131 TC3-6.9761 BAU 1.0744

ROE .5676 RRA .1795 RC3-2.1989 FAU .57645

FOE 8.5765 FRA 2.6094 FC-45.5807 BSP 19796

8DE 1.8737 BRA .1800 BC3 7.3144 FSP 10106

DISTANCE 671.639 EARTH TO MARS

32.936 GAL .64 AZL 86.93 HCA 202.08 SMA 185.92 ECC .20673 |NC 3.0698 V1 30.191

22.424 GAP -6.56 AZP 92.65 TAL 4.91 TAp 206.99 RCA 147.49 APO 224.35 V2 25.188

76.39 ZAP 80.72 ETS 177.31 ZAE 112.52 ETE 182.82 ZAC 74.76 ETC 256.92 CLP 80.56

OLA 44.93 RAL 155.72 RAO 6567.4 VEL 11.505 PTH 2.00 VHP 2.921 DpA -5,75 RAp 165.65 ECC 1.1808

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4105.05 -34.94 185.15 21.28 59.73 8 35 24 3505.0 -38.65 176.72

2701.06 -34.92 76.44 21.28 59.7| 15 49 2 2101.1 -38.64 68.01

4105.05 -34.94 185.15 21.28 59.73 8 35 24 3505.0 -38.65 176.72

2701.06 -54.92 76.44 21.28 59.71 15 49 2 2101.1 -38.64 68.01

4105.05 -34.94 185.15 21.28 59.73 8 35 24 3505.0 -38.65 176.72

2701.06 -34.92 76.44 21.28 59.71 15 49 2 2101.1 -38.64 68.01

MID-COURSE EXECUTION ACCURACY OeBIT DETERMINATION ACCURACY

SGT 5560.2 6GR 1811.0 863 2959.6 ST 3089.7 SR 990.8 SS 3778.9

RRT .9689 RRF .9895 RTF .9729 CRT .9907 CRS -.9999 CST -.9913

SGB 5847.6 R23 .1669 R13 .9770 LSA 4970.4 MSA 320.3 SSA 16.2

SG1 5832.0 SG2 427.5 THA 17.61 EL1 3242.2 EL2 128.2 ALF 17.65

LAUNCH DATE NOV 28 1964 FLIGHT TIME 306.00 ARRIVAL DATE SEP 30 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00 LOL 65.80 VL 32,937 GAL

RP 217.60 LAp -1.18 LOP 268.98 VP 22.470 GAP

RC 280.240 GL 31.59 GP -10.19 ZAL 76.78 ZAP

PLAMETOCENTRIC CC(MIC

C3 10.823 VHL 3.Z90

LNCH AZNTH LNCM TIME

54.50 7 31 45

125.50 15 1 23

54.50 7 31 45

125.50 15 I 23

54.50 7 31 45

125.50 15 I 23

DIFFERENTIAL C_RRECTION$

TOE 1.6304 'IRA .0217 TC3-7.4698 BAU 1.1214

ROE .5367 RRA .1809 RC3-2.0872 FAU .56775

FOE 8.2905 FRA 2.7340 FC-45.4191 6SP 20959

SO( 1.9075 BRA .18_ BC3 T.?S04 FSP 10177

DISTANCE 675.765 EARTH TO MARS

• 79 AZL 87.00 HCA 203.22 SMA 185.93 ECC .20675 INC 2.9992 vl 30.191

-6.74 AZP 92.76 TAL 4.63 TAp 207.85 RCA 147.49 APO 224.36 V2 25.228

76.93 ETS 177.09 zA[ 110.52 ETE 182.24 ZAC 75.15 ETC 257.02 CLP 78.75

OLA 44.22 RAt. 155.99 RAO 8567.4 VEL 11.498 PTH 2.00 VHP 2.936 DpA -2.99 RAp 165.27 ECC 1.1781

L-| TIN( INJ LAT INJ LONG INJ RT ASC INJ AZ_TH INJ TIME PO CST TIM INJ 2 LAT 1NJ Z LONG

4092.28 -34.§4 183.71 20.98 60.47 8 39 57 349_.3 -38.17 175.27

2707.67 -34.53 76.77 20.97 60.45 15 46 31 210_7 -38.16 68.33

4092.28 -34.54 183.71 20.98 60.47 8 39 57 3492.3 -38.17 175.27

2707.67 -34.53 76.77 20.97 60.45 15 46 31 2107.7 -38,16 68.33

4092.28 -34.54 183.71 20.98 60.47 6 39 57 3492.3 -38.17 175.27

2707.67 -34.53 76.77 20.97 60.45 15 46 31 2107.7 -38.16 68.33

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5859.3 SGR 1707.9 SG3 2924.3 ST 3191.4 SR 944.8 SS 3704.0

RRT .9682 RRF .9871 RTF .9746 CRT .9909 CRS -.9998 CST -.9912

SGB 6|02.2 R23 .1552 R13 .9777 LSA 4969.0 MSA 325.5 SSA 16.9

SG1 6088.5 SGZ 410.9 THA 15.84 ELI 3326.1 EL2 122.1ALF 16.37

LAUNCH DATE NOV 28 1964 FLIGHT TIME 308.00 ARRIVAL DATE OCT 2 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.OD LOL 65.80 VL

RP 217.44 LAp -1.21 LOP 270.14 VP

RC 281.5Z9 GL 31.07 GP -9.89 ZAL

PLANETOCENTRIC CONIC

CS 10.674 VML 3.267

LNCH AZMTH LNCM TIM(

55.43 7 3G 41

124.57 14 59 1

55.43 7 36 41

124.57 14 58 1

55.43 7 36 41

124.57 14 59 1

DIFFERENTIAL C_RRECTIONS

TOE 1.8597 TRA .0480 TC3-7.9979 BAU 1.1752

fiDE .SOE8 RRA .1763 RC3-1.9640 FAU .56197

FOE 7.6757 FRA 2.7333 FC-45.5615 BSP 21795

BOE 1.9265 BRA .1827 8C3 8.2356 FSP 9924

DISTANCE 679.903 EARTH TO MARS

32.938 GAL .74 AZL 87.07 HCA 204.37 9MA 185.96 ECC .20679 INC 2.9346 vl 30.191

22.517 GAP -G.92 AZP 92.67 TAL 4.34 TAp 208.71 RCA 147.50 APO 224.41 V2 25.268

7T.20 ZAP 77.16 ETS 176.90 ZAE 108.54 ETE 181.72 ZAC 75.51 ETC 257.12 CLP 76.97

OLA 43.54 RAL 156.31RAO 8587.4 VEL 11.492 PTH 2.00 VHP 2.954 OPA -2.28 RAP 164.90 ECC 1.1757

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM IHi 2 LAT INJ 2 LONG

4079.75 -34.15 182.32 20.77 61.16 8 44 41 3479.8 -37.70 173.87

2714.54 -34.14 77.15 20.77 61.15 15 44 16 2114.5 -37.69 68.68

4079.75 -34.15 162.32 20.77 Gl.lG 8 44 41 3479.8 -37.70 173.87

2714.54 -34.14 77.15 20.77 61.15 IS 44 16 2114.5 -37.69 68.68

4079.75 -34.15 182.32 20.77 61.16 8 44 41 3479.8 -37.70 173.87

2714.54 -34.14 77.13 20.77 61.15 15 44 16 2114,5 -37.69 68.68

MIO-COUflSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 8161,5 SGR 1614.5 SG3 2893.5 ST 3265.4 SR 891.9 SS 3568.5

RflT .9163 RflF .9844 RTF .9764 CRT .9911CRS -.9998 CST -.9912

SColD 6389.3 R23 .1406 fl13 .978? LSA 4907.9 MSA 323.8 SSA 18.0

SGI 6357.3 8G2 390.7 THA 14.29 ELI 3383.1 EL2 114.5 ALF 15.17

LAUNCH DATE NOV 28 1964 FLIGHT TIME 310.00 ARRIVAL DATE OCT 4 lg65

HELIOCENTRIC CONIC DISTANCE 884.048

RL 147.57 LAL -.00 LOL 65.80 VL $2.040 GAL .$9 AZL 07.12 HCA

RP 217.09 LAP -1.24 LOP 271.29 _ 22.503 GAP -7.09 AZ9 92.60 TAL

RC 262.801GL 30.00 _ -9.22 ZAL 77.08 ZAP 75.42 ETS 178.72 ZAE

PLAMETOCENTRIC CONIC

C3 10.537 VHL 3.246 DLA 42.89 RAt. 156.89 RAO 0587.4 V(L 11.486 PTH

LNCH AZI4TH LNCH TIME L-I TIME |NJ LAT

56.34 7 41 51 4087.30 -33.77

123.66 14 58 52 2721.77 -33.76

56.34 7 41 51 4007.30 -33.77

123.66 14 56 52 2721.77 -53.76

56.34 • 41 51 4067.30 -33.77

123.86 14 _8 52 2721.77 -33.78

DIFFERENTIAL CGRRECTION8

TOE 1.8899 TRA .0808 TC3-$.5135 BAU 1.2276

ROE .4742 RRA .1736 RC3-1.8580 FAU .55302

FOE •.4997 FNA 2.7635 FC-45.5012 B_P 22783

BOE 1.9485 BRA .1918 $C3 8.7140 FSP 9773

EARTH TO MARS

205.51 SMA 185.98 ECC .20685 INC 2.8754 VI 30.191

4.03 TAP 209.55 RCA 147.51 APO 224.45 V2 25.307

106.58 ETE 181.27 ZAC 75.85 ETC 257.21 CLP 75.22

2.00 VMP 2.975 DPA -1.62 RAp 164.55 ECC 1.1734

|NJ lONG IHJ RT ASC INJ A]B4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

180.95 20.66 61.82 8 49 39 3467.3 -37.23 172.51

77.52 20.65 61.80 15 42 14 2121.8 -37.23 69.08

180.95 20.66 61.82 8 49 39 3467.3 -37.23 172.51

Tf. 52 20.65 61.80 15 42 14 2121.8 -37.23 69.08

180.95 20.66 61.82 8 49 39 3467.3 -37.23 172.51

77.52 20.65 61.80 15 42 14 2121.8 -37.23 69.08

MIO-COUfllM[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

_M_T 8456.6 $_ 1527.2 863 2855.4 ST 3340.4 SR 647.2 S6 3448.9

flRT .9575 RRF .9611RTF .9779 CRT .9914 CRS -.9997 CST -.9912

8838.7 R23 .1256 R13 .9796 LSA 4864.7 NSA 323.1SSA 19.0

SG1 6626.t SG2 376.2 THA 12.93 EL1 3444.4 EL2 107.8 ALF 14.13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOl.. 1. 1964)

LAUNCH DATE NOV 28 |964 FLIGHT TIM( 312.00 ARRIVAL DATE OCT 6 lg65

HELIOCENTRIC CONIC

RL 14•.5• LAL -.00 LOt. 65.80 VL

RP 216.•4 LAp -1.27 LOP 272.44 VP

MC 264.05• _L 50.16 GP -8.79 ZAL

PLANETOCENTRIC CONIC

C5 10.412 VHL 3.227

LNCH AZNTH LNCH TIME

57.23 7 4• 17

122.77 14 $4 53

57.23 7 4• 17

122.7• 14 54 53

57.23 7 47 17

122.•7 14 54 53

DIFFERENTIAL ¢_RRECTIONS

TOE 1.9159 TRA .1152 TC3-9.0294 OAU 1.2804

ROE .4468 flRA .1717 RC3-1.7552 FAU .54428

FOE 7.1317 FRA 2.7922 FC-45.2551 8SP 23678

SO( 1.96•7 BRA .2068 BC3 9.1985 FSP 9562

DISTANCE 688.201 EARTH TO MARS

32.942 GAL .64 AZL 67.18 HCA 206.67 SNA 186.01 ECC .20693 INC 2.8206 vl 30.191

22.609 GAP -7.26 AZP 92.52 TAL 3.71 TAp 210.38 RCA 147.52 APO 224.50 V2 25.546

78.16 ZAP 73.71 (T8 176.57 ZAE 104.64 ETE 180.87 ZAC 76.15 ETC 257.30 CLP 73.51

DLA 42.25 RAL 157.12 RAD 6567.4 VEL 11.480 PTH 2.00 VHP Z_.995 DPA -1.00 RAP 164.22 ECC 1.1•14

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4054.64 -33.39 179.61 20.62 62.44 8 54 52 3454.8 -36.78 1•1.1•

2729.40 -33.37 77.95 20.61 62.43 15 40 22 2129.4 -36.7• 69.51

4054.84 -33.39 179.61 20.62 62.44 6 54 52 3454.8 -36.78 171.17

2729.40 -33.37 77.95 20.61 62.43 15 40 22 2129.4 -36.77 69.51

4034.84 -33.39 179.61 20.62 62.44 8 54 52 3454.8 -36.78 1•1.17

2729.40 -33.37 77.95 20.61 62.43 15 40 22 2129.4 -36.77 69.51

MI0-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 6753.2 SGR 1444.9 SG3 2810.6 ST 3407.4 SiR 807.1 SS 3330.5

RRT .9659 RRF .9772 RTF .9792 CRT .9916 CRS -.9997 CST -.9911

6906.0 R23 .1104 R13 .9805 LSA 4821.8 MSA 322.3 SSA 20.0

SGI 6896.3 SG2 366.1 THA 11.71 EL1 3500.2 EL2 101.6 ALF 13.23

LAUNCH DATE NOV 28 1964 FLIGHT TIM( 314.00 ARRIVAL DATE OCT 8 1965

HELIOCENTRIC CONIC DISTANCE 692.361 EARTH TO MARS

RL 147.57 LAL -.OO LOL 65.80 VL 32.944 GAL .58 AZL 87.23 HCA 207.82 SMA 186.05 ECC .20703 INC 2.7700 Vt 30.191

RP 216.3R LAP -1.29 LOP 273.59 VP 22.655 GAP -7.42 AZP 92.45 TAL 3.38 TAp 211.20 RCA 147.53 APO 224.56 V2 25.385

RC 285.296 G4. 29.74 CoP -8.39 ZAL 78.69 ZAF 72.04 (TS 176.44 ZAE 102.74 ETE 160.52 ZAC 76.44 (TC 257.36 CLP 71.84

PLAN(TOCENTRIC CONIC

CS 10.29• VNL 3.209 OLA 41.63 RAL 157.60 RAD 6567.4 VEL 11.475 PTH 1.99 VHP 3.026 DPA -.43 RAp 163.91ECC 1.1695

LNCH AZMTH LNCH TIN( L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

58.11 7 52 55 4042.39 -33.00 176.29 20.66 63.04 9 O 17 3442.4 -36.32 169.85

121.89 14 53 4 2737.37 -32.99 76.41 20.65 63.02 15 36 41 2137.4 -36.31 69.97

58.11 7 52 55 4042.39 -33.00 178.29 20.66 63.04 9 0 17 3442.4 -36.32 169.85

121.89 14 53 4 2737.37 -32.99 78.41 20.65 63.02 15 38 41 2137.4 -36.31 69._7

58.11 • 52 55 4042.39 -33.00 178.29 20.66 63.04 9 0 17 3442.4 -36.32 169.85

121.89 14 53 4 2737.37 -32.99 78.41 20.65 63.02 15 38 41 2137.4 -36.31 69.97

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.9390 TRA .1553 TC3-9.5377 BAU 1.3326 $GT 7042.2 $GR 1368.1 SG3 2760.9 ST 3468.8 SR 770.6 88 3210.9

ROE .4257 RRA .1712 RC3-1.6539 FAU .53360 RflT .9633 RRF .9727 RTF .9802 CRT .9918 CRS -.9996 CST -.9908

FOE 6.7644 FflA 2.8473 FC-44.8636 BSP 24633 SG8 7173.8 R23 ._*_0968 R13 .9812 LSA 4778.2 HSA 323.9 9SA 21.0

SOE 1.9852 8RA .2511 6C3 9.6801FSP 9376 SGI T164.7 SG2 361.0 THA 10.63 EL1 3552.1 EL2 96.2 ALF 12.45

LAUNCH DATE "NOV 28 1964 FLIGHT TIME 516.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CONIC 01STANCE 6g8.529 EARTH TO MARS

RL 147.57 LAL m, Oo LOL 65.80 VL 52.946 GAL .52 AZL 67.28 HCA 208.98 8NA 186.09 ECC .20•14 IHC 2.•230 vl 30.191

RP 216.05 LAP -1,32 LOP 274.75 VP 22.702 GAP -7.59 AZP 92.38 TAL 3.03 TAp 212.01RCA 147.54 APO 224.63 v2 25.423

RC 266.520 GL 29.56 GP -8.02 ZAL 79.26 ZAP 70.41 (73 176.32 ZAE 100.67 (T( 180.20 ZAC 76.72 ETC 257.45 CLP 70.21

PLANETOCENTRIC CONIC

C3 10.191VHL 3.192 OLA 41.02 RAL 158.12 RAD 6567.4 VEL 11.471PTH 1.99 VHp 3.056 DPA .10 RAp 163.63 ECC 1.1677

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

58.99 • 58 50 4029.75 -32.62 176.97 20.77 63.61 9 5 59 3429.8 -35.87 168.55

121.01 14 51 21 2745.85 o32.61 76.91 20.76 63.60 1_ 37 6 2145.8 -35.86 70.48

58.99 • 58 50 4029.75 -32.62 176.97 20.77 63.61 9 5 59 3429.8 -35.87 168.53

121.01 14 51 21 2745.85 -32.61 78.91 20.76 63.60 15 37 6 2145.6 -35.86 70.48

58.99 • 58 50 4029.75 -32.62 176.97 20.77 63.61 9 5 59 3429.8 -35.87 168.53

121.01 14 51 21 2745.85 -32.61 78.91 20.76 63.60 15 37 6 2145.6 -35.86 •0.48

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.9599 TRA .1992 TC-10.0361 8AU 1. 3637 SGT 7325.1 SGR 1296.8 SG3 2707.9 ST 3525.7 SR 738.4 SS 3096.2

ROE .4054 flRA .1710 RC3-1.3557 FAU .52211 RRT .9598 RRF .9674 RTF .9811 CRT .9920 CRS -.9994 CST -.9904

FOE 6.4133 FflA 2.9067 FC-4A.3545 BSP 25572 SG8 7439.0 R23 .0638 R13 .9818 LSA 4•38.7 HSA 325.8 SSA 21.9

BOE 2.0013 BRA .2626 8C310.1560 FSP 9151 SG1 7430.3 SG2 358.8 THA 9.67 ELI 3601.0 EL2 91.2 ALF 11.•4

LAUNCH DATE NOV 28 1964 FLIGHT TIN( 318.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00 LOL 65.80 VL

RP 213.71 LAP -1.54 LO_75.92 VP

RC 2R•.729 GL 29.00 f_P -7.66 ZAL

PLAN(TOCENTR|C C(_41C

C3 10.O93 VHL 3.177

LNCH AZI4TH LNCH TIN(

59.87 8 S 0

120.13 14 4R 45

59.87 8 5 0

120.13 14 49 45

59.87 8 5 0

120.15 14 49 43

DIFFERENTIAL C¢3RRECTIONS

TOE 1.9770 TRA .2457 TC010.5330 BAU 1,4349

ROE .3875 RRA .1711 RC3-1.4612 FAU .51013

FOE 6.0765 FRA Z.9940 FC-45.7557 BSP 26466

8OE 2.O146 BRA .2994 8C310.6339 FSP 8927

DISTANCE 700.705

32.948 GAL .46 AZL 87.32 14CA

22.748 GAP -7.74 AZP 92.32 TAL

79.66 ZAP _.82 ETS 176.22 ZAE

EARTH TO MARS

210.15 SMA 186.13 ECC .20728 INC 2.6790 V1 30.191

2.66 TAP 212.81 RCA 147.55 APO 224.71 V2 25.461

99.03 ETE 179.93 ZAC 76.97 ETC 257.52 CLP 68.62

DLA 40.42 RAt. 158.69 RAD 6567.4 V(L 11.467 PTH 1.99 VHP 3.088 DpA .59 RAP 163.38 ECC 1.1661

L-! TIM( INJ LAT INJ LONG INJ RT A$C ZNJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4016.94 -32.23 175.65 20.94 64.17 9 11 57 3416.9 -35.41 167.22

2754.80 -32.22 79.46 20.93 64.15 15 35 38 2154.8 -35.40 •1.03

4016.94 -32.23 175.65 20.94 64.17 9 11 57 3416.9 -35.41 167.22

2754.80 -32.22 79.46 20.93 64_15 15 35 38 2154.8 -35.40 71.03

40t6.94 -32.23 175.65 20.94 64.17 9 11 57 3416.9 -35.41 167.22

2754.60 -32.22 79.46 20.93 64.15 15 35 38 2154.8 -35.40 71.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 7605.4 SGR 1290.T SG3 2652.3 ST 3575.3 SR 70g.8 SS 2985.5

RRT .9553 RRF .9613 RTF .9818 CRT .9923 CRS -.9992 CST -.9900

SG8 7704.3 R23 .0719 R13 .9824 LSA 4•00.2 NSA 327.6 SSA 22.g

SGI 7695.9 SG2 359.6 THA 8.81 EL1 3644.1 EL2 86.4 ALF 11.15
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OAT( NOV 28 1964 FLIGHT TIN( 320.00 ARRIVAL OATS OCT 14 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.OO

RP 215.36 LAP -1.37

RC 286.926 GL 26.65

PLAMETOCENTRIC C(_IIC

C3 10.003 VHL 3.163

LNCH A_ZMTH LNCH TIME

60.75 8 11 26

119.25 14 46 8

$0.75 9 11 26

119.25 14 46 8

60.73 8 11 26

119.23 14 48 8

DIFFERENTIAL CORRECTIONS

TOE 1.9896 TRA .2981 1C-11.0209 BAU 1.4852

ROE .3709 Rflk .1708 flC3-1.3713 FAU .49800

FOE 5.7364 FRA 3.0086 FC-43.0998 B_P 27425

BOE 2.0240 SRA .3419 8C311.1059 FSP 8721

DI9TANCE 704.888 EARTH TO MARS

LOL 65.80 VL 32.951 GAL .39 AZL 87.36 HCA 211.31 SMA 186.17 ECC .20744 |NC 2.$380 vl 30.191

LOP 277.08 VP 22.783 GAP -7.90 AZP 92.25 TAL 2.28 TAp 213.59 RCA 147.55 APO 224.79 V2 25.498

GP -7.33 ZAL 80.50 ZAP 67.27 (79 17§.I3 ZAE 97.23 ETE 179.58 ZAC 77.22 ETC 257.58 CLP 67.07

DLA 39.82 RAL 159.30 flAD 6567.4 VEL 11.463 PTH 1.99 VHp 3.122 DpA 1.04 RAp 163.16 ECC 1.1646

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4003.89 -31.84 174.32 21.17 64.71 9 18 9 3403.9 -34.96 L63.90

2764.28 -31.83 80.04 21.16 64.70 15 34 13 2164.3 -34.93 71.63

4003.89 -31.84 174.32 21.I7 64.71 9 18 g 3403.9 -34.96 135.90

2764.28 -31.83 80.04 21.16 64.70 15 34 13 2164.3 -34.93 71.63

4003.89 -31.84 174.32 21.17 64.71 9 18 9 3403.9 -34.96 163.90

2764.28 -31.83 80.04 21.18 84.70 15 34 13 2164.3 -34.93 71.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7879.2 SGR 1168.8 SG3 2394.3 ST 3616.7 SR 683.2 SS 2869.9

RRT .9502 RRF .9342 RTF .9826 CRT .9926 CRS -.9990 CST -.9893

7963.4 R23 .0397 R13 .9830 LSA 46§5.7 NSA 326.0 SSA ZS.8

SGI 7957.2 SG2 360.8 THA 8.04 EL1 3679.8 ELI 81.3 ALF 10.62

LAUNCH 0ATE NOV 28 1964 FLIGHT TIM( 322.00 ARRIVAL DATE OCT 16 1965

HELIOCENTRIC C._NIC

RL 147.57 LAL -.00 L(_. 65.60 VL 32.954 GAL

RP ZIS.OS LAp -1.40 LOP 278.26 VP 22.839 GAP

RC 290.105 GL 28.33 GP -7.03 ZAL 81.18 ZAP

PLAN(TOCENTRIC CCNIC

C$ 9.921VHL 3.150

LNCH AZ14TH LNCH TIN(

$1.64 8 16 10

118.36 14 46 34

61.64 8 18 10

118.39 14 46 34

61.64 8 18 10

118.36 14 46 34

OIFFERENTIAL CCRRECTIONS

TOE 1.9965 TRA .3317 TC-11.5003 BAU 1.5348

ROE .3355 RRA .1716 RC3-1.2637 FAU .48520

FOE S.S9Z3 FRA 3.0734 FC-42.3418 BSP 28348

BOE 2.0299 BRA .3913 6C311.5719 FSP 6515

DISTANCE 709.078 EARTH TO MARS

.32 AZI. 87.40 HCA 212.48 SHA 186.22 ECC .20761 INC 2.5996 Vl 30.191

-8.05 AZ1P 92.19 TAL 1.89 TAP 214.37 RCA 147.56 APO 224.89 V2 23.533

65.75 ETS 176.0§ ZAE 9§.46 ETE 179.47 ZAC 77.45 ETC 237.64 CLP 6S.SS

DLA 39.23 RAL 159.95 RAD 6567.4 VEL 11.459 PTH 1.99 VHp 3.159 DpA 1.46 RAp 162.97 ECC 1.1633

L-| TIME INJ LAT INJ LONG |NJ RT ASC INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

3990.42 -31.45 172.97 21.45 65.23 9 24 41 3390.4 -34.S0 164.57

2774.45 -31.44 80.68 ZI.4S 65.22 15 32 49 2174.4 -34.49 72.28

3990.42 -31.45 172.97 21.45 65.23 9 24 41 3390.4 -34.S0 164.57

2774.45 -31.44 80.68 21.45 65.22 15 32 49 2174.4 -34.49 72.28

3990.42 -31.45 172.97 21,45 65.23 g 24 41 3390.4 -34.50 164.57

2774.45 -31.44 80.68 21.45 65.22 15 32 49 2174.4 -34.49 72.28

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6147.8 S_R 1111.0 SG3 2533.4 ST 3650.3 SR 658.3 SS 2750.1

RRT .9433 RRF .9461 RTF .9831 CRT .9930 CRS -.9986 CST -.9667

Sr_ 9223.0 R23 .0499 R13 .9834 LSA 4605.5 MSA 331.6 SSA 24.7

S_1 82|4.9 SG2 364.7 THA 7.35 EL1 3708.4 EL2 76.8 ALF 10.13

LAUNCH OAT( NOV 28 1964 FLIGHT TIME 324.00 ARRIVAL DATE OCT 18 1963

HELIOCEMTRIC CONIC

RL 147.$7 LAL -.00 LC4. 65.80 VL 32.957 GAL

RP 214.72 LAp -1.42 LOP 279.43 VP 22.884 GAP

RC 291.272 GL 28.02 GP -6.74 ZAL 81.88 ZAP

PLANETOCEMTRIC CONIC

CS g.645 VHL 3.138

LMCH AZMTH LNCH TIME

$2.$4 8 25 14

117.46 14 44 §9

62.54 8 23 14

117.46 14 44 59

62.$4 8 25 14

117.46 14 44 $9

O1FFERENTIAL'CCRRECTIONS

TOE 2.0043 TRA .4112 TC-11.9614 9AU 1.5822

ROE .3421 RRA .1723 RC3-1.1933 FAU .47087

FOE S.0686 FRA 3.1351 FC-41.4067 BSP 29233

BOE 2.0332 BRA .4438 BC312.0209 FSP 8270

DISTANCE 713.276 EARTH TO MARS

.25 AZL 87.44 HCA 213.66 SMA 186.28 ECC .20781 INC 2.5633 vl 30.191

-8.20 kip 92.13 TAL 1.48 TAp 215.14 RCA 147.57 APO 224.9g V2 25.572

64.27 ETS 175.98 ZAE 93.72 ETE 17g.28 ZAC 77.68 ETC 257.69 CLP 64.08

OLA 38.63 RAL 160.64 RAG 6567.4 VEL 11.456 PTH I.g9 VHP 3.197 DpA 1.84 RAp 162.81 ECC 1.1620

L-I TIME INJ _AT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

3g78.50 -31.05 I71.59 21.79 65.75 g 31 31 3376.5 -34.05 165.20

2785.34 -31.04 61.37 21.79 63.74 IS 31 24 2185.5 -54.05 72.98

3976.50 -31.05 171.59 21.79 65.75 9 31 51 3376.5 -$4.05 163.20

2785.34 -31.04 81.37 21.79 63.74 IS 31 24 2185.5 -34.03 72.98

3976.50 -31.03 171.59 21.79 63.75 9 31 31 3376.S -34.03 163.20

2785.34 -)1.04 81.37 21.79 65.74 15 31 24 2185.3 -34.03 72.98

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINAT|ON ACCURACY

9ST 8406.0 $GR 1056.0 863 2465.9 ST 3678.1 SR 836.6 SS 2636.8

RRT .9355 RRF .9365 RTF .9835 CRT .9934 CRS -.9980 CST -.9879

SG4B 8472.! R23 .0415 RI3 .9838 LSA 4557.8 MSA 334.7 SSA 25.5

SG1 8464.0 SG2 370.7 THA 6.72 EL1 3732.I EL2 72.2 ALF 9.76

LAUNCH DATE NOV 28 1964 FLIGHT TIM( 326.00 ARR|VAL DATE OCT 20 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 214.40 LAP -1.44

RC 292.426 GL 27.72

PLANETOCENTflIC CONIC

C3 9.773 VHL 3.127

LNCH AZMTH LNCH TIN(

63.46 6 32 40

116.54 14 43 16

63.46 8 32 40

116.$4 14 43 18

63.46 8 32 40

116.54 14 43 10

OIFF(RENTIAL CORRECTIONS

TO( 2.0038 TRA .4720 TC-12.4236 BAU 1.6303

RDE .3294 RRA .1724 RC8-1,1165 FAU .45831

FOE 4.7376 FRA 3.1716 FC-40.§6§6 B_P 30089

90E 2.0307 6RA .S025 6C312.4736 FSP 8022

OISTANCE 717.481 EARTH TO MARS

LOt. 65.80 VL 32.960 GAL .18 AZL 87.47 HCA 214.83 SHA 186.33 ECC .20802 INC 2.$292 vl 30.191

LOP 280.61 VP 22.929 GAP -8.34 AZP 92.06 TAL 1.06 TAp 215.89 RCA 147.57 APO 225.09 v2 25.608

GP -6.46 ZAL 82.63 ZAP f_.83 ETS 175.91 ZAE 92.03 ETE 179.11 ZAC 77.89 ETC 257.73 CLP 62.65

DLA 38.04 RAL 161.36 RAD 6567.4 VEL 11.433 PTM 1.99 VHp 3.238 DpA 2.20 RAp 162.68 ECC 1.1609

L-I TIME INJ LAT INJ L(_4G |NJ RT ASC INJ AZI4TH |NJ TIME PO C9T TIM INJ 2 LAT INJ 2 LONG

3961.97 -30.64 170.18 22.16 66.25 g 38 42 3362.0 -33.56 161.80

279T.09 -30.63 82.13 22.17 66.24 15 29 56 2197.1 -33.$5 73.73

3961.97 -30.64 170.18 22.18 66.25 g 38 42 3362.0 -33.56 161.80

2797.09 -30.63 02.13 22.17 66.24 15 29 36 2197.1 -33.55 73.75

3961.97 -30.64 IT0.18 22.18 66.25 9 38 42 3362.0 -33.$6 161.80

2797.09 -30.63 82.13 22.17 66.24 15 29 36 2197.1 -33.53 73.75

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 0662.9 $GR 1006.3 $G3 2403.7 ST 3694.0 SR 615.9 SS 2315. S

RRT .9270 RflF .9258 RTF .9840 CRT .g938 CR9 -.9973 CST -.9670

SG8 8721.2 R23 .0318 R13 .9842 LSA 4498.7 MSA 336.2 SSA 26.4

$61 6713.I SG2 373.3 THA 6,16 EL1 3744.4 EL2 67.3 ALF g.41
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 28 1934 FLIGHT TIM( 328.00 ARRIVAL DATE OCT 22 1965

HELIOCENTRIC CONIC DISTANCE 721.692 EARTH TO MARS

RL 147.57 LAL -.DO LQL 65.80 VL 32.964 GAL .11 AZL 67.50 HCA 218.02 $MA 186.39 ECC .20828 INC 2.4970 vl 30.191

RP 214.08 LAP -1.47 LOP 281.79 VP 22.874 GAP -8.49 AZP 82.02 TAL .62 TAp 216.64 RCA 147.57 APO 225.21 V2 25.644

RE 293.566 GL 27.44 GP -6.21ZAL 83.40 ZAP 61.43 ETS 175.86 ZA( 90.36 ET£ 178.96 ZAC 78.10 ETC 257.77 CLP 61.25

PLA.NETOCENTRIC CONIC

C3 9.714 VHL 3.117 DLA 3?.44 RAL 162.1Z RAD 8567.4 VEL 11.450 PTH 1.99 VHP 3.280 DPA 2.52 RAP 162.39 ECC 1.1599

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

64.41 8 40 28 3946.81 -50.22 188.73 22.62 66.75 9 46 14 3346.6 -33.08 160.37

115.59 14 41 33 2809.74 -30.21 82.95 Z2.61 66.74 15 26 23 2209.7 -33.07 74.59

64.41 6 40 28 3949.81 -50.22 168.73 22.82 66.75 9 46 14 3346.8 -33.08 160,37

115.59 14 41 33 2809.74 -30,21 82.95 22.81 66.74 15 28 23 2209.7 -33.07 74.59

64.41 6 40 26 3946.81 -30.22 168.73 22.62 86.75 9 46 14 3346.8 -33.08 160.37

113.39 14 41 33 2809.74 -30.21 82.95 22.61 66.74 15 29 23 2209.7 -33.07 74.59

DIFFERENTIAL CGRRECTIONS MID-COURK (X(CUTIDN ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0013 1RA .5376 TC-12.8739 BAU 1.6774 $GT 8915.8 $GR 961.4 $63 2342.8 ST 3706.1 SR 598.0 SS 2402.5

ROE .3183 RRA .1728 RC3-1.0414 FAU .44588 RflT .9t72 NRF .9139 RTF .9845 CRT .9944 CRS -.9964 CST -.9860

FOE 4.4501FRA _.2136 FC-39.7366 93P 30955 $68 8987.3 R23 .0233 R13 .9846 LSA 4444.0 MSA 338.1SSA 27.2

BOE Z.0267 BRA .5647 BC312.9160 FSP 7777 SG1 8959.2 _ 381.1THA 5.66 EL1 3?53.5 ELI 62.5 ALF 9.12

LAUNCH DATE NOV 26 1964 FLIGHT TIN( 330.00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC COLIC DISTANCE 725.912 EARTH TO MARS

flL 147.57 LAL -.DO LOL 65.80 VL 32.987 GAL .03 AZL. 87.53 HCA 217.20 SNA 186.45 ECC .20852 INC 2.4664 vl 30.191

RP 215.77 LAP -1.49 LOP 282.97 VP 23.019 GAP -8.83 AZlP 91.97 T/d. .17 TAp 217.37 RCA 147.57 AlSO 225.33 v2 25.679

RC 294.693 _. 27.16 GP -5.96 ZAL 84.21 ZAP 60.07 ITS 175.81 zAE 88.74 ETE 178.62 ZAC 78.31 (TC 257.80 CLP 59.69

PLAN[TOCENTRIC C_|C

C3 9.659 VHL 3.108 DLA 36.84 RAL 182.90 RAD 6567.3 V(L 11.448 PTH 1.99 VHP 3.325 DpA 2.81 RAP 162.53 ECC 1.1590

LNCN A_qATH LNCH TINE L-I TIME INJ LAT INJ LONG |NJ RT A$C |NJ AZMTH INJ TIME PO CST TIM INJ Z LAT 1NJ Z LONG

65.38 9 49 40 3930.83 -29.79 197.22 23.10 67.24 9 54 11 3330.8 -32.59 158.88

114.62 14 $9 38 2825.46 -29.78 83.86 23.09 67.23 15 26 42 2223.5 -32.58 75.51

65.36 8 48 40 3930.83 -29.79 197.22 23.10 67.24 9 54 11 3330.8 -32.59 158.88

114.62 14 39 38 2823.46 -29.78 83.86 23.09 67.23 15 26 42 2223.5 -32.58 75.51

65.58 6 48 40 3930.83 -29.79 187.22 23.10 67.24 9 54 11 3330.8 -32.59 158.88

114.62 14 39 56 2823.46 -29.78 83.86 23.09 67.23 15 26 42 2223.5 -32.58 75.51

DIFFERENTIAL CGRflECTIONS RIO-COURSE EXECUTION ACCURACY ORBIT O(T(RMINATZON ACCURACY

TOE 1.9931 TRA .$803 TC-13.3417 OAU 1.7275 SGT 9198.3 SGR 915.3 $4;3 2283.4 ST 3704.5 3R 578.7 SS 2261.7

ROE .3076 RRA .1952 RE3 -.9904 FAU .43714 RRT .9111RRF .8999 RTF .9864 CRT .9953 CRS -.9957 CST -.9870

FOE 4.0996 FRA 3.0131FC-39.1914 BSP 31899 SG8 9213.9 R23 -.0008 R13 .9864 LSA 4367.5 MSA 312.3 SSA 28.4

90( 2.0166 BRA .6033 8C313.3T76 FSP 7673 SGI 9206.3 SG2 375.7 THA 5.21 EL1 3749.0 EL2 55.2 ALF 8,84

LAUNCH DATE NOV 28 1964 FLIGHT TIME 332.00 ARR|VAL DATE OCT 26 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.OO LOt. 65.80 VL

RP 213.46 LAP -1.51 LOP 284.16 VP

RC 295.605 GL 26.69 GP -5.73 ZAL

PLANETOCENTRIC CONIC

C3 9.610 VHL 3.100

LNEH AZMTH LNCN ?|RE

66.39 8 57 19

113.61 14 37 32

66.39 8 57 19

113.61 14 37 32

66.$9 6 57 |9

113.61 14 37 32

DIFFERENTIAL C(:RRECTIQNS

TOE 1.9979 TRA .6885 TC-13.7229 6AU 1.7668

ROE .5043 RflA .1758 RC3 -.8930 FAU .41856

FOE 3.9751 FRA 3.3523 FC-S7.TO84 OSP 32926

BIDE 2.0209 BRA .?tO6 8C316.75t9 FSP 7588

OISTANCE 730.135 EARTH TO MARS

32.971 GAL -.05 AZL 87.56 HCA 218.39 SMA 186.52 (CC .20880 INC 2.4373 vl 30.191

23.063 GAP -8.76 AZP 81.81 TAL 359.71 TAp 216.09 RCA 147.57 APO 225.46 V2 25.714

85.05 ZAP 58.75 ITS 175.77 ZAE 87.14 ETE 178.70 ZAC 78.51 ETE 257.63 CLP 58.57

DLA 36.23 RAL 163.73 RAD 6587.3 VEL 11.446 PTH 1.99 VHp 3.371DPA 3.07 RAp 162.50 ECC 1.1582

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3913.94 -29.35 I65.65 23.62 67.73 10 2 33 3313.9 -32.09 157.32

2839.35 -29.34 84.85 23.62 67.72 15 24 51 2238.4 -32.09 78.52

3913.94 -29.35 165.65 23.62 67.73 10 2 33 3313.9 -32.09 157.32

2838.35 -29.34 84.85 23.62 67.72 15 24 51 2238.4 -32.09 76.52

3913.94 -29.35 165.85 23.62 67.73 10 2 33 3313.9 -32.09 157_32

2839.35 -29.34 84.85 23.82 67.72 15 24 51 2238.4 -32.09 76.52

HID-COURSE EvrCUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9408.1 _ 886.1 SG3 2218.6 ST 3731.5 SR 575.4 SS 2251.8

RRT .8904 RRF .8864 RTF .9857 CRT .9957 CRS -.9939 CST -.9843

SGB 9449.8 R23 .0159 R13 .9657 LSA 4362.7 MSA 341.6 SSA 28.6

SG1 9441.2 SG2 401.8 THA 4.80 EL1 3775.2 EL2 52.8 ALF 8.73

LAUNCH DATE NOV 28 1964 FLIGHT TIRE 334.00 ARRIVAL DATE OCT 28 1965

EARTH TO MARS

186.59 ECC .20910 INC 2.4097 vl 30.191

218.81 RCA 147.57 APO 225.60 V2 25.748

176.60 ZAC 78.70 ETC 257.85 CLP 57.29

HELIOCENTRIC CQNIC DISTANCE 734.366

RL 147.57 LAL -.DO tot. 65.80 VL 32.975 GAL -.13 A_. 87.59 HC.,A 219.58 SI4A

RP 213.16 LAP -1.53 LOP 283.35 VP 23.107 GAP -8.80 AZP 91.88 TAL 359.23 TAp

RC 296.904 GL 26.63 GP -5.52 ZAL 85.93 ZAP 57.46 ETS 175.73 ZAi[ 85.59 IT[

PLANETOCENTRIC CONIC

CS 9.366 VHL S.093 OLA 35.61 RAL 164.58 RAO 6597.3 VI[L 11.444 PTH 1.99 VHp 3.419 DPA 3.30 RAP 162.50 ECC 1.1575

LNCH AZlATH LNCM TIN( L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

67.44 9 6 28 5895.87 -28.99 164.00 24.19 68.21 10 11 24

112.56 14 35 tO 8854.70 -28.88 85.94 24.19 68.20 15 22 45

67.44 9 6 26 5895.87 -28.89 184.00 24.19 88.21 10 11 24

112.56 14 35 tO _854.70 -28.88 85.94 24.19 68.20 15 22 45

67.44 9 8 88 3895.87 -28.89 184.00 24.t9 68.21 10 11 24

112.56 14 35 10 8854.70 -28.88 85.94 24.19 68.20 15 22 45

DIFFERENTIAL COERIECTI(_IS MID-COURSE EXECUTION ACCURACY

TD( 1.9790 TRA .7703 TC-14.1251BAU 1.8099 SGT 9638.9 SGR 847.8 SG3 2146.6

ROE .£949 RRA .1775 RC3 -.8t88 FAU .40379 RRT .9741 MR1r .8990 RTF .9854

FOE 3.6445 FRA 3.4230 FC-39.5583 BSP 33529 _ 9673.8 R23 .0123 R13 .9855

BOE 1.9998 BRA .7905 0C314.1488 FSP 7198 SG1 9695.t _2 410.5 THA 4.41

PO CST TIJ4 IN_ 2 LAT INJ 2 LONG

3295.9 -31.58 155.69

2254.7 -31.57 77.64

3295.9 -31.59 155.69

2254.7 -31.57 77.64

3295.9 -31.58 155.69

2254.7 -31.57 77.64

ORBIT DETERMINATION ACCURACY

ST 3710.8 SR 559.3 SS 2119.8

CRT .9962 CR3 -.9912 CST -.9617

LSA 4295.5 MSA 352.2 SSA 29.3

ELI 3752.4 EL2 48.4 ALF 8.54
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE NOV 28 1964

HELIC_ENTRIC C(_N[C

RL 147.57 LAL -.OD

RP 212.87 LAp -1.56

RC 297.989 GL 26.37

PLANETOCENTRIC CON|C

C3 9.533 VHL 5.087

LNCH AZMTH LNCH TIME

68.54 9 16 14

111.48 14 32 26

68.54 9 18 14

111.46 14 32 26

68.54 9 18 14

111.46 14 32 26

FLIGHT TIME 335.00

DISTANCE 738.602

LOt. 65.80 VL 32.979 GAL -.22 AZL 87.62 HCA 220.77 SMA

LOP 286.55 Vp 23.150 GAP -9.03 AZP 91.81 TAL 358.73 TAp

Gp -5.31 ZAL 86.84 ZAP 58.21 £T3 175.70 ZAE 84.06 ETE

ARRIVAL DATE OCT 50 1965

EARTH TO MARS

186.66 ECC .20942 |NC 2.3834 Vl 50.191

219.51RCA 147.57 APO 225.75 V2 25.782

178.50 ZAC 78.89 ETC 257.87 CLP 56.05

DLA 34.99 RAL 165.46 RAD 6967.3 VEL 11.442 PTH 1.98 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

3876.39 -28.43 162.24 24.80 68.69 10 20 50

2872.73 -28.42 87.16 24.80 68.68 15 20 19

3876.39 -28.43 162.24 24.80 68.69 10 20 50

2872.73 -28.42 87.16 24.80 68.68 15 20 19

3876.39 -28.43 162.24 24.80 68.69 10 20 50

2872.73 -28.42 87.16 24.80 66.68 15 20 19

O[FFERENTIAL CORRECTIONs HID-COURSE EXECUTION ACCURACy

TOE 1.9689 TRA .8669 TC-14.4583 BAU 1.8451 SGT 9844.6 SGR 813.9 803 2071.5

ROE .2860 RRA .1793 RC3 -.7456 FAU .38766 RRT .8562RRF .8499 RTF .9856

FOE 3.3901FRA 3.4939 FC-35.2068 BSP 34580 $08 9878.2 R23 .0087 R13 .9856

BDE 1.9698 6RA .8852 6C314.4777 FSP 7006 SG1 9869.3 SG2 419.5 THA 4.06

LAUNCH DATE NOV 28 1964 FLIGHT TIME 338.00

HELIOCENTRIC C_IC DISTANCE 742.846

RL 147.57 LAL -.00 LOL 65.80 VL 32.983 GAL -.31AZL 87.64 HCA 221.97 SMA

RP 212.37 LAp -1.55 LOP 267.75 VP 23.193 GAp -9.18 AZP 91.75 TAL 358.23 TAp

RC 299.061 GL 26.12 GaP -5.12 ZAL 87.78 ZAP 55.00 ETS 175.67 ZAE 82.57 ETE

PLANETOCENTflIC CONIC

C3 9.504 VHL 3.083 DLA 34.35 RAL 166.36 RAO 6567.3 Vl[L 11.441PTH 1.98 VHP

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

69.69 9 26 38 3855.34 -27.99 160.36 25.45 69.17 10 30 51

110.31 14 29 18 2892.61 -27.94 88.51 25.45 69.15 15 17 31

69.69 9 26 36 3855.34 -27.95 160.38 25.45 69.17 10 30 51

110.31 14 29 18 2892.61 -27.94 88.51 25.45 69.15 15 17 31

69.69 9 26 36 3855.34 -27.95 160.38 25.45 69.17 10 30 31

110.31 14 29 18 2892.61 -27.94 88.51 25.45 69.15 15 17 31

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy

TOE 1.9385 TRA .9489 TC-14.8557 BAu 1.8896 SGTlOO71.9_R 782.8 SG3 2005.8

ROE .2808 RRA .1795 RC3 -.6828 FAU .37488 RRT .8570 RRF .8289 RTF .9858

FOE 3.1008 FRA 3.5100 FC-34.1472 BSP 35228 _10_02.3 R23 .0042 R13 .8858

DOE 1.9587 8RA .9658 BC314.8714 FSP 6766 S0110093.3 SG2 427.5 THA 3.73

3.468 DpA 3.51 RAp 162.53 ECC t.1569

PO C$T TIM INJ 2 LAT INJ 2 LONG

3276.4 -31.06 153.95

2272.7 -31.05 78.88

3276.4 -31.06 153.95

2272.7 -31.05 78.88

3276.4 -31.06 153.95

2272.7 -31.05 78.88

ORBIT DETERMINATION ACCURACY

ST 3710.6 SR 548.3 SS 2024.j

CRT .9968 CRS -.9862 CST -.9797

LSA 4247.1MSA 357.5 SSA 29.8

ELI 3730.6 EL2 43.1 ALF 8.38

ARRIVAL DATE NOV 1 1965

EARTH TO MARS

186.73 ECC .20976 INC 2.3581 Vl 30.191

220.20 RCA 147.56 APO 225.90 V2 25.815

178.42 ZAC 79.08 ETC 257.87 CLP 54.84

3.519 0pA 3.69 RAp 162.60 ECC 1.1564

PO CST TIM INJ 2 LAT ZNJ 2 LONG

3255.3 -30.52 152.11

2292.6 -30.51 80.25

3255.3 -30.52 152.11

2292.6 -30.51 80.25

5255.3 -30.52 152.11

2292.6 -30.51 80.25

ORBIT DETERMINATION ACCURACY

ST 3669.5 SIR 535.9 SS 1904.S

CRT .9973 CRS -.9840 CST -.9770

LSA 4152.9 NSA 361.9 SSA 30.6

EL1 3708.2 EL2 38.8 ALF 8.29

LAUNCH DATE NOV 28 1964 FLIGHT TIME 340.00

HELIOCENTR|C CON|C

RL 147.57 LAL -.00

RP 212.29 LAP -1.60

RC 300.120 GL 25.87

PLANETOCENTR|C CONIC

CS 9.483 VHL 5.060

LNCH AZMTH LNCM TIME

70.92 9 37 43

109.08 14 25 37

70.92 9 37 45

109.08 14 _5 37

110.00 15 14 44

110.00 13 47 47

ARRIVAL DATE NOV 3 1965

LOL 65.80 VL 32.988 GAL

LOP 288.95 VP 23.236 GAP

GP -4.94 ZAL 88.75 ZAp

01STANCE 747.096 EARTH TO MARS

-.40 AZL 87.67 HCA 223.17 SNA 186.81ECC .21013 INC 2.3341 vl 30.191

-9.29 AZP 91.70 TAL 357.7_ TAp 220.88 RCA 147.55 APO 226.06 V2 25.847

53.82 ETS 175.64 ZAE 81.12 ETE 178.35 ZAC 79.26 [TC 257.88 CLP 53.66

OLA 33.70 RAL 167.30 RAD 6567.3 VEL 11.440 PTH 1.98 VHp 3.572 DpA 3.85 RAP 162.69 ECC 1.1581

L-] TIME [NJ LAT ]NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM IN_2 LAT INJ 2 LONG

3832.33 -27.46 158.38 26.14 69.64 10 41 35 3232.3 -29.97 150.13

2914.75 -27.44 g0.03 26.13 69.63 1514 12 2314.8 -29.96 81.79

3832.33 -27.46 155.38 26.14 69.64 10 41 35 3232.3 -29.97 150.15

2914.75 -27.44 90.03 26.13 69.63 15 14 12 2314.8 -29.96 81.79

2764.61 -30.67 79.56 27.34 74.12 16 0 48 2164.6 -32.54 70.84

3030.47 -24.32 97.59 24.89 65.20 14 38 18 2430.5 -27.45 89.82

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNXNATION ACCURACY

TOE 1.9088 TRA 1.0385 TC-15.2228 8AU 1.9316 SGT10291.3 8GR 755.8 SG3 1943.9 ST 3630.0 SR 525.8 88 1796.9

ROE .2750 RRA .1799 RC3 -.6239 FAU .36275 RRT .8169 RRF .8066 RTF .9861 CRT .9977 CRS -.g787 CST -.9741

FOE 2.8404 FRA 3.5295 FC-33.1148 BSP 35926 S0810319.0 R23 -.0007 R13 .9861 LSA 4067.8 MSA 368.0 SSA 31.3

DOE 1.9285 8RA 1.0540 8C315.2356 FSP 6525 S0110309.8 $62 435.2 THA 3.44 EL1 3667.7 EL2 35.0 ALF 8.22

LAUNCH DATE NOV 28 1964 FLIGHT TIM( 342.00 ARRIVAL DATE NOV 5 1965

HELZOCENTRIC CC_IC DISTANCE 751.352 EARTH TO MARS

RL 147.57 LAL -.00 LOL 65.80 VL 32.992 GAL -.49 AZL 87.69 PICA 224.38 514A 186.89 ECC .21052 INC 2.3110 vl 30.191

RP 212.01 LAp -1.62 LOP 290.15 VP 23.278 GAP -9.41 A ZP 91.65 TA_ 357.17 TAp 221.55 RCA 147.54 APO 226.23 V2 25.879

RC 301.167 GL 25.61GP -4.77 ZAL 89.76 2Ap 52.67 ETS 175.62 ZAE 79.69 ETE 178.28 ZAC 79.44 ETC 257.88 CLP 52.52

PLANETOCENTR|C C(_NIC

C3 9.470 VHL 3.077 DLA 33.04 R/t,J.- 168.25 RAD 6567.3 VEL 11.439 PTH 1.98 VHp 3.626 DpA 3.98 RAp 162.82 ECC 1.1559

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 L061G

72.22 9 49 43 3806.90 -26.95 156.20 26.86 70.12 10 53 10 3206.9 -29.40 147.98

107.78 14 21 16 2939.62 -26.94 91.74 26.86 70.10 15 10 16 2339.6 -29.39 83.52

72.22 9 49 43 3806.90 -26.95 156.20 26.86 70.12 10 53 10 3206.9 -29.40 147.98

107.78 14 21 16 2939.62 -26.94 91.74 26.86 70.10 15 10 16 2339.6 -29.39 85.52

i10.00 15 41 52 2691.96 -31.91 74.25 28.54 77.03 16 26 44 2092.0 -33.36 65.$5

110.00 13 28 17 3102.57 -22.18 102.10 24.61 63.30 14 19 59 2502.6 -25.58 94.59

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8733 TRA 1.1334 TC-15.5733 BAU 1.9729 80T10505.8 S_R 730.8 SG3 1880.5 ST 3580.3 SR 516.5 SS 1689.5

ROE .2697 RRA .1805 RC3 -.5657 FAU .35021 RRT .7942 RRF .7821RTF .9862 CRT .9980 CRS -.9715 CST -.9702

FD( 2.5832 FRA 3.5539 FC-32.0163 BSP 36555 SGB_0531.2 R23 -.0043 R13 .9862 LSA 3974.9 MSA 372.5 SSA 32.0

BDE 1.8927 BRA 1.1477 BC315.5836 FSP 6274 S6110521.8 SG2 443.4 THA 3.17 EL1 56_7.2 EL2 32.7 ALF 8.19
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 28 tgG4

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 211.75 LAP -I.63

RC 302.203 ;L 25.36

PLANETOCENTRIC CONIC

C3 9.464 VHL 3.076

LNCN AZMTH LNCH TIME

73.63 10 Z 46

106.37 14 16 3

73.63 10 2 46

106.37 14 16 3

110.00 16 3 4

110.00 13 14 55

-9.53 AZP 91.60 TAL 356.62 TAp 222.20 RCA 147.53 APO 226.41

51.56 ET8 175.60 ZAE 78.30 ETE 178.23 ZAC 79.62 ETC 257.87

FLIGHT TIM( 344.00 ARRIVAL DATE NOV 7 1965

DISTANCE 755.615 EARTH TO MARS

LOt. 65.80 VL 52.997 GAL -.59 AZL 87.71HCA 225.59 SMA 186.97 ECC .21094 INC 2.2888 vl 30.191

LOP 291.36 VP 23.319 GAP

GP -4.60 ZAL 90.80 ZAP

DLA 32.36 RAL 169.23 RAO 8567.3 VEL 11.439 PTH 1.98 VHp 3.681DpA 4.10 RAp 162.97

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

3778.48 -26.42 153.81 27.62 70.59 11 5 44 3178.5 -28.82

2967.81 -26.41 93.70 27.62 70.58 15 5 30 2367.8 -28.81

3778.48 -26.42 153.81 27.62 70.59 11 5 44 3178.5 -28.82

2987.81 -26.41 93.70 27.62 70.58 15 5 30 2367.8 -28.81

2637.41 -32.67 70.18 29.55 79.33 16 47 1 2037.4 -33.80

3156.88 -20.48 105.40 24.79 62.02 14 7 32 2556.9 -24.06

V2 25.911

CLP 51.41

ECC 1.1558

INJ 2 LONG

145.61

85.50

145.61

85.50

61.13

98.08

DIFFERENTIAL C_RRECTIONS

TOE 1.8372 TRA 1.2358 TC-15.8953 BAU 2.0122

ROE .2656 RRA .1814 tiC3 -.5092 FAD .33761

FOE 2.3343 FRA 3.5848 FC-30.8827 BSP 37241

8DE 1.8563 6RA 1.2491 BC315.9034 FSP 6049

MID-COURSE ExECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

$G710713.6 SGR 708.2 SG3 1818.0 ST 3530.2 SR 509.1 98 1595.7

RRT .7898 RRF .7562 RTF .9864 CRT .9978 CRS -.9626 CST -.9659

SG810737.1 R23 -.0067 R13 .9864 LSA 3888.9 MSA 378.9 SSA 32.5

S6110727.6 SG2 452.3 THA 2.92 EL1 3566.6 ELI 32.7 ALF 8.19

LAUNCH DATE NOV 28 1964 FLIGHT TIME 346.00 ARRIVAL DATE NOV 9 1965

I'_LIOCENTRIC CONIC

RL 147.57 LAL -.00

RR 211.47 LAp -1.65

RC 303.226 _ 25.11

PLAN[TOCENTRIC COI_IC

C3 9.467 VHL 3.077

LNCH AZMTH LNCH TIME

75.18 10 17 10

104.82 14 939

75.18 10 17 10

104.82 14 9 39

110.00 16 21 32

110.00 13 4 27

DISTANCE 759.879 EARTH TO MARS

LOL 65.80 VL 33.002 GAL -.69 AZL 87.73 HCA 226.80 Sl4A 187.05 ECC .21138 INC 2.2675 Vl

LOP 292.57 VP 23.360 GAP -9.65 AZP 91.55 TAL 356.05 TAp 222.85 RCA 147.51 APO 226.59

GP -4.45 ZAL 91.86 ZAP 50.47 ETS 175.58 ZA( 76.93 ETE 178.18 ZAC 79.80 (TC 257.88

OLA 31.68 RAL 170.24 RAG 6567.3 VEL 11.439 PTH 1.98 VHp 3.738 OpA 4.19 RAP 183.16

L-Z TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

3746.04 -25.88 151.13 28.42 71.07 11 19 36 3146.0 -28.22

3000.35 -25.87 95.96 28.42 71.05 14 59 39 2400.3 -28.21

3746.04 -25.88 151.13 28.42 71.07 11 19 36 3146.0 -28.22

3000.35 -25.87 95.96 28.42 71.05 14 59 39 2400.3 -28.21

2591.16 -33.20 66.68 30.49 81.34 17 4 43 1991.2 -34.04

3203.22 -18.98 108.15 25.11 61.02 13 57 50 2603.2 -22.70

DIFFERENTIAL CORRECTIONS

TOE 1.7972 TRA 1.3429 TC-16.1952 BAU 2.0504

ROE .2620 RflA .1822 tiC3 -.4554 FAU .32539

FOE 2.1301 FRA 3.6083 FC-29.7575 BSP 37946

80E 1.8162 BflA 1.3552 BC316.2016 FSP 5838

MID-COURSE EXECUTION ACCURACY

SGT10915.7 8GR 689.6 863 1756.7

RRT .7438 RRF .7285 RTF .9868

S6810937.5 R23 -.0098 R13 .9866

86110927.8 862 460.5 THA 2.69

30.191

V2 25.941

CLP 50.33

ECC 1.1558

INJ 2 LONG

142.95

87.79

142.95

87.79

57.54

100.98

ORBIT DETERMINATION ACCURACY

ST 3473.9 SR 502.4 8S 1502.5

CRT .9974 CRS -.9511C�T -.9607

LSA 3798.4 NSA 386.1 8SA 33.0

ELI 3509.8 EL2 35.5 ALF 8.21

LAUNCH DATE NOV 26 1964

HELIOCENTRIC CONIC

RL 147.57 LAL -,00

RP 211.20 LAP -1.67

RC 304.242 GL 24.65

PLANETOCENTRIC CONIC

C3 9.477 VHL 3.079

LNCN AZNTN LNCH TIHE

76.90 10 33 19

103.10 14 1 39

76.g0 10 33 19

103.10 1A 1 39

110.OO 16 38 24

110.00 12 55 45

FLIGHT TIME 348.00 ARRIVAL DATE NOV 11 1965

O|STANCE 764.150 EARTH TO MARS

LOL 65.80 VL 33.007 GAL -.79 AZL 87.75 HCA 228.01SHA 187.14 [CC .21185 INC 2.2469 Vl 30.191

LOP 293.79 Vp 23.400 GAP -9.77 kIP 91.50 TAL 355.47 TAp 223.48 RCA 147.49 APO 226.78 V2 25.971

Gp -4.30 ZAL 92.96 ZAp 49.42 ET8 175.56 ZAE 75.60 [TE 178.13 ZAC 79.98 ETC 257.84 CLP 49.29

DLA 30.97 RAL 171.26 RAD 6567.3 VEL 11.440 pTH 1.g8 VHp 3.796 DpA 4.26 RAp 163.37 ECC 1.1560

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3708.29 -25.32 148.07 29.25 71.54 11 35 8 3108.3 -27.60 139.92

3038.35 -25.31 98.64 29.25 71.52 14 52 18 2438.5 -27.59 90.49

3708.29 -25.32 148.07 29.25 71.54 11 35 8 5108.3 -27.60 139.92

3038.55 -25.31 98.64 29.25 71.52 14 52 18 2438.5 -27.59 90.49

2549.89 -33.58 63.52 31.38 83.17 17 20 54 1949.9 -34.16 54.32

3244.94 -17.59 110.58 25.54 60.20 13 49 50 2644.9 -21.42 103.55

DIFFERENTIAL CORRECTIONS

TOE 1.7515 TRA 1.4548 TC-16.4764 BAD 2.0882

ROE .2590 RRA .1830 RC3 -.4035 FAD .31332

FOE 1.9161FRA 3.6316 FC-28.6203 8SP 38597

BOE 1.7705 BRA 1.4662 6C316.4813 FSP 5628

LAL_NCH DATE NOV 28 1964

HELIOCENTRIC CONIC

RL 147.57 LAL -.00 LOL 65.80 VL

RP 210.95 LAp -1.69 LOP 295.01VP

RC $O5.247 GL 24.60 GP -4.16 ZAL

PLANETOCENTRIC CON|C

C3 9.497 VHL 3.082

LNCN AZMTH LNCH TIME

78.88 10 51 57

101.12 13 51 21

78.88 10 51 57

101.12 13 51 21

110.00 16 54 11

110.00 12 48 18

DIFFERENTIAL CORRECTIONS

TDE 1.7025 TRA 1.5726 TC-16.7301 8AU 2.1247

RDE ,2565 RRA .1838 RC3 -.3535 FAU .30136

FDE 1.7095 FRA 3.G$44 FC-27.4709 8SP 39271

BDE 1.7217 BRA 1.5834 8C316.7339 FSp 5433

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8G711113.5 SGR 672.2 SG3 1696.2 ST 3408.2 SR 496.6 88 1414.1

RRT .7156 RRF .6993 RTF .9868 CRT .9964 CRS -.9363 CST -.9545

56B11133.8 R23 -.0116 R13 .9867 LSA 3702.0 HSA 394.4 SSA 33.5

86111123.9 662 469.1THA 2.48 EL1 3443.9 EL2 41.6 ALF 8.26

FLIGHT TIME 350.00 ARRIVAL OATE NOV 13 1965

DISTANCE 768.425 EARTH TO MARS

33.012 GAL -.90 AZL 87.77 HCA 229.23 SMA 187.23 ECC .21234 INC 2.2271 vl 30.191

23.440 GAp -9.89 A ZP 91.45 TAL 354.88 TAp 224.11RCA 147.47 Apo 226.98 v2 26.001

94.09 ZAP 48.40 ET$ 175.54 ZAE 74.30 ETE 178.09 ZAC 80.15 ETC 257.82 CLP 48.27

DLA 30.25 RAL 172.31RAD 6567.3 VEL 11.441 pTH 1.98 VHP 3.855 DpA 4.31 RAp 163.61ECC 1.1563

L-I TIME INJ LAT 1NJ LONG |NJ RT ASC INJ AZ14TH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

3662.86 -24.75 144.46 30.12 72.02 11 53 0

3084.79 -24.73 101.89 30.12 72.00 14 42 46

3662.86 -24.75 144.46 30.12 72.02 11 53 0

3064.79 -24.73 101.89 30.12 72.00 14 42 46

2512.00 -33.84 60.59 32.25 84.89 17 36 3

3283.65 -16.26 112.80 26.05 59.51 13 43 2

MID-COURSE EXECUTION ACCURACY

SG711305.1 SGR 656.9 SG3 1636.2

RRT .6862 RRF .6686 RTF .9868

S6811324.2 R23 -.0135 R13 .9868

56111314.1 SG2 477.4 THA 2.29

3062.9 -26.97 136.33

2484.8 -26.96 93.77

3062.9 -26.97 136.33

2484.8 -26.96 93.77

1912.0 -34.18 51.36

2683.7 -20.19 105.88

ORBIT DETERMINATION ACCURACY

ST 3338.6 SR 491.5 SS 1329,4

CRT .9946 CRS -.9172 CST -.9467

LSA 3604.2 MSA 404.6 SSA 33,9

EL1 3374.2 ELf 50.3 ALF 8,35
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 28 1964 FLIGHT TIME 352.00

HELIOCENTRIC CO_IIC

RL 147.57 LAL -.00

RP 210.70 LAp -1.70

RE 306.243 GL 24.33

PLANETOCENTRIC C(_iC

C3 9.528 VNL 3.086

LNCH AZMTH LNCH TIME

81.29 11 14 35

98.71 13 37 12

100.00 14 26 31

100.00 13 7 36

110.00 17 9 11

110.00 12 41 46

ARRIVAL DATE NOV 15 1965

DISTANCE 772.7D5 EARTH TO MARS

LOL 65.80 VL 35.017 GAL -1.00 AZL 87.79 HCA 230.45 SMA 187.32 ECC .21286 INC 2.2079 vl 30.191

LOP 296.23 VP 23.479 GAP -10.01AZP 91.41TAL 354.27 TAp 224.72 RCA 147.45 APO 227.19 v2 26.029

GP -4.03 ZAL 95.24 ZAP 47.41ETS 175.53 ZAE 73.02 ETE 178.06 ZAC 80.33 ETC 257.80 CLP 47.28

3.916 DpA 4.34 RAp 163.87 ECC 1.1568

PO CST TIM INJ Z LAT INJ 2 LONG

3004.7 -26.32 131.83

2544.1 -26.31 98.00

2585.2 -28.42 86.71

2638.8 -24.25 104.37

1876.6 -34.14 48.60

DLA 29,52 RAL 173.37 RAD 6567.3 VEL 11.442 PTH 1.98 VHp

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME

3604.72 -24.15 139.93 31.02 72.49 12 14 39

3144.13 -24.14 106.09 31.02 72.47 14 29 36

2985.24 -26.79 95.13 31.84 76.22 15 16 36

3238.84 -21.55 112.13 30.03 68.77 14 1 35

2476.58 -34.03 57.84 33.11 86,51 17 50 27

3320.27 -14.99 114.87 26.64 58.91 13 37 6 2720.3 -19.00 108.05

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE 1.6491TRA 1.6948 TC-16.9605 BAU 2.1604 88T11491.8 8GR 643.3 SG3 1577.1 ST 3263.0 8R 487.3 SS 1250.4

ROE .2547 RRA .1844 RC3 -.3056 FAU .28966 RRT .6553 RRF .6364 RTF .9870 CRT .9918 CRS -,8937 CST -.9379

FOE 1.5152 FRA 3.6674 FC-26.3242 BSP 39903 S8811509.6 R23 -.0153 R13 .9870 LSA 3503.7 MSA 414.2 SSA 34.3

8DE 1.6687 8RA 1.7048 BC316.9633 FSP 5227 S8111499.4 SG2 485.6 TflA 2.10 EL1 3298.6 EL2 61.5 ALF 8.43

LAUNCH DATE NOV 28 1964 FLIGHT TIM( 354.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC DISTANCE 776.990 EARTH TO MARS

RL 147.57 LAL -.08 LOt. 85.80 VL 33.02_ GAL -1.12 AZL 87.81HCA 231.67 SMA 187.41 ECC .21341 INC 2.1893 Vl 30.191

RP 210.46 LAp -1.72 LOP 297.45 VP 23.517 GAp -10.12 AZP 91.36 TAL 353.65 TAp 225.32 RCA 147.42 APO 227.41 v2 26.057

RC 307.229 GL 24.07 GP -3.90 ZAL 96.43 ZAp 46.45 ETS 175.51 2A( 71.77 ETE 178.03 ZAC 80.51 ETC 257.77 CLp 46.32
PLANETOCENTR|C CONIC

C3 9.585 VHL 3.093 DLA 28.77 RAL 174._4 RAD 6587.3 VEL 11.444 PTH 1.99 VHp 3.978 DpA 4.35 RAp 164.16 ECC 1.1574

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT [NJ 2 LONG

84.88 11 46 O 3518.28 -23.54 133.34 31.95 72.97 12 44 38 2918.3 -25.65 125.27

95,32 13 14 23 3232.18 -23.53 112.38 31,95 72.95 14 8 15 2632.2 -25.64 104.31

100.00 15 0 12 2891,98 -28.13 88.53 35.21 79.45 15 48 24 2292.0 -29.30 79.92

100.00 12 42 51 3333.71 -19.10 118.10 30.20 88.58 13 38 25 2733.7 -22.11 110.60

110.00 17 23 35 2443.05 -34.13 55.23 55.97 88.05 18 4 18 1843.1 -34.03 45.98

110.00 12 35 58 3355.40 -13.74 116.83 27.29 58.39 13 31 53 2755.4 -17.82 110.10

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5920 TRA 1.8231 TC-17.1701BAU 2.1959 SG711676.6 $GR 631.9 SG3 1520.5 ST 3183.7 SR 483.9 Ss 1177.9

ROE .2534 RRA .1851RC3 -.2805 FAU .27846 RRT .6237 RRF .6D38 RTF .9871 CRT .9877 CRS -.8641CST -.9271

FOE 1.3299 FRA 3.6837 FC-25.2032 BSp 40538 S8811693.7 R23 -.0168 R13 .9870 LSA 3402.2 MSA 426.1 8SA 34.6

BDE 1.6121BRA 1.8324 9C317.1721FSP 5038 S8111683.3 $82 493.7 THA 1.94 EL1 3219.4 EL2 74.8 ALF 8.54

LAUNCH DATE NOV 28 1964 FLIGHT TIME 356.00 ARRIVAL DATE NOV 19 1965

HELIOCENTRIC CONIC DISTANCE 781.279 EARTH TO MARS

RL 147.57 LAL -.DO LQL 65.80 VL 33.028 GAL -1.23 AZL 87.83 HCA 232.89 IRA 187.51 ECC .21399 INC 2.1713 vl 30.191

RP 210.22 LAp -1.73 LOP 298.67 VP 23.555 GAp -10.24 AZF 91.31 TAL 353.01 TAp 225.91 RCA 147.58 APO 227.65 v2 26.085

RC 308.206 GL 23.80 GP -3.78 ZAL 97.64 ZAp 45.51 ET8 175.50 ZAE 70.54 ETE 178.00 ZAC 80.68 ETC 257.74 CLP 45.39

PLANETOCENTRIC CONIC

C3 9.615 VHL 3.101DLA 28.01RAL 175.54 RAD 6567.3 VEL 11.446 pTH 1.99 VHp 4.0410pA 4.34 RAp 164.48 ECC 1.1582

LNCH AZNTH LNCH TIME L-I TIME INJ LA_ INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 11 21 3256.71 -25.27 114.89 33.60 78.77 14 5 38 2656.7 -26.84 106.38

90.00 11 57 45 3495.77 -20.58 130.64 32.10 70.12 12 56 O 2895.8 -23.12 122.87

100.00 15 24 51 2826.34 -28.86 83.79 34.37 81.85 16 11 57 2226.3 -29.69 75.08

100.00 12 26 56 3401.37 -17.21 122.24 30.63 65.18 13 23 37 2801.4 -20.42 114.92

110.00 17 37 32 2411.05 -34.18 52.73 54.84 89.53 18 17 43 1811.0 -35.87 43.50

110.00 12 30 44 3389.43 -12.52 118.71 28.00 57.93 13 27 14 2789.4 -16.67 112.06

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE t.5302 TRA 1.9566 TC-17.3498 BAU 2.2303 88711854.6 8CdR 821.9 $83 1464.0 ST 3099.7 SR 481.0 SS 1110.3

ROE .2525 RRA .1857 RC3 -.2166 FAU .26732 RRT .5908 RRF .5696 RTF .9871 CRT .9819 CRS -.8273 CST -.9143

FDE 1.1518 FRA 3.6945 FC-24.0700 8SP 41158 98811870.9 R23 -.0182 R13 .9871 LSA 3298.2 HSA 439.3 SSA 34.8

8DE 1.5509 BRA 1.9654 6C317.3512 FSP 4853 S8111860.3 SG2 501.5 THA 1.78 EL1 3135.5 EL2 90.1 ALF 8.67

LAUNCH DATE NK_V 28 1964
FLIGHT TIME 358.00 ARRIVAL DATE NOV Zl 1965

EARTH TO MARS

234.12 SMA 187,60 ECC .21459 INC 2.1539 vl 30.191

352.36 TAp 226.49 RCA 147.34 APO 227.86 V2 26.111

69.34 ETE 177.98 ZAC 80.86 ETC 257.70 CLP 44.48

1.99 VHP

HELIOCENTRIC CONIC DI STANCE 785.571

RL 147.57 LAL -.OO LOt. 65.80 VL 33.033 GAL -1.55 AZI. 87.85 HCA

RP 209.99 LAp -1.75 LOP 299.90 VP 23.592 GAP -10.35 AZIP 91.26 TAL

RC 309.174 GL 23.52 GP -3.67 ZAL 98,88 ZAP 44.60 ET$ 175.49 ZA_

PLANETOCENTRIC CONIC

C3 9.675 VHL 3.110 OLA 27.23 RAL 176.84 RAD 6567.S VEL 11.448 PTH

LNCH AZMTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZ14TH INJ TIME

90.00 13 47 52 3152.57 -26.89 107.40 55.03 80.16 14 40 25

90.00 11 30 3 3602.37 -17.98 137.37 32.33 67.75 12 30 5

100.00 15 45 57 2771.92 -29.32 79.81 35.45 63.90 16 32 9

100.00 12 14 39 3458.26 -15.55 125.66 51.20 64.15 13 12 18

110.00 17 51 6 2380.30 -34.17 50.33 35.71 90.95 18 30 46

110.00 12 26 0 3422.64 -11.31 120.53 28.77 57.53 13 23 3

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.4653 TRA 2.0960 TC-17.5018 BAU 2.2639 SG712028.4 SGR 613.6 SG3 1409.2

RDE .2522 RflA .1862 RC3 -.1750 FAU .25652 RRT .5575 RRF .5352 RTF .9872

FOE .9847 FRA 3.7030 FC-22.9535 BSP 41770 88812044.0 R23 -.0194 RI3 .9872

BDE 1.4869 8RA 2.1043 8C317.5027 FSP 4674 S8112033.3 882 509.2 THA 1.63

4.106 DpA 4.32 RAp 164.82 ECC 1.1592

PC) CST TIM INJ 2 LAT INJ 2 LONG

2552.6 -27.77 98.90

3002.4 -20.84 129.86

2171.9 -29.86 71.04

285d.3 -18.91 118.47

1780.3 -53.66 41.12

2822.6 -15.52 113.95

ORBIT DETERMINATION ACCURACY

ST 3014.8 8R 478.8 IS 1050.5

CRT .9739 CRS -.7831 C$T -.8998

LSA 5196.0 NSA 453.8 SSA 34.9

EL1 3050.7 EL2 107.4 ALF 8.80
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 19643

LAUNCH DATE NOV 28 1964 FLIGHT TIME 360.00 ARRIVAL DATE NOV 23 1966

HEL|OCENTRIC CONIC

RL 147.57 LAL -.00

RP 209.77 LAP -1.76

RC 310.132 GL 23.23

PLANETOCENTRIC CONIC

C3 9.747 VHL 3.122

LNCH AZHTN LNCH TIME

90.00 14 13 58

g0.00 11 12 53

100.00 16 5 2

100.00 12 4 31

110.00 18 4 21

110.00 12 21 40

O[FFERENTIAL CORRECTIONS

70E 1.3950 TflA 2.2402 TC-17.6295 9AU 2.2973

ROE .2524 RRA .1865 RC3 -.1353 FAU .24598

FOE .8232 FRA 3.7066 FC-21.8481 BSP 42362

BOE 1.4177 BRA 2.2480 BC317.6300 FSP 4497

DISTANCE 769.867 EARTH TO N_RS

LOt. 65.80 Vb 33.03g GAL -1.47 AZL 87.86 HCA 235.35 SNA 187.70 ECC .21523 INC 2.1370 vl 30.191

LOP 301.13 vP 23.629 GAp -10.48 AZP 91.22 TAL 351:70 TAp 227.05 RCA 147.30 APO 228.10 V2 26.137

GP -3.56 ZAL 100.14 ZAp 43.72 ET8 175.47 2AE 68.17 ETE 177.96 2AC 81.03 ETC 257.66 CLP 43.60

OLA 26.43 RAL 177.76 RAO 6567.4 VEL 11.451 pTH 1.9g VHp 4.172 OpA 4.28 RAp 165.19 ECC 1.1604

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3082.O1 -2T.41 102.36 36.24 82.59 15 5 20 2482.0 -28.15 93.7T

3675,85 -18.03 141.88 32.84 66.34 12 14 9 3075.9 -19.09 134.54

2723.98 -29.61 76.27 36.50 85.73 16 50 25 2124.0 -29.89 67.48

3509.12 -14.02 128.65 31.87 63.33 13 3 0 2909.1 -17.49 121.58

2350.61 -34.11 48.01 36.59 92.32 18 43 32 1750.6 -33.42 38.84

3455.25 -10.11 122.29 29.58 57.17 13 19 16 2855.3 -14.37 115.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86712196.6 8GR 606.5 863 1355.4 ST 2925.8 SR 477.2 SS 996.5

RRT .5234 RRF .5001RTF .9872 CRT .9631CRS -.7293 CST -.8829

SG812213.7 R23 -.0206 R13 .9872 LSA 3091.8 NSA 469.7 SSA 35.0

SG112202.8 9G2 516.6 THA 1.49 EL1 2961.8 EL2 126.9 ALF 8.94

LAUNCN DATE NOV 28 1964 FLIGHT TIM( 362.00 ARRIVAL DATE NOV 25 lg65

HELIOCENTRIC CONIC DISTANCE 794.165

RL 147.57 LAL -.00 LOL 65.80 VL 33.044 GAL -1.59 AZL 87.88 HCA 236.59 SNA

RP 209.55 LAP -1.77 LOP 302.37 VP 23.664 GAP -10.57 AZP 91.17 T/q. 351.02 TAP

RC 311.080 GL 22.94 CrIP -S.46 ZAL 101.42 ZAp 42.86 ET6 175.46 ZAE 67.02 ETE

PLAN(TO(ENTRIC CONIC

C3 9.831 VHL 3.135 DLA 25.62 RAL 178.69 RAD 6567.4 VEL 11.455 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ" LAT INJ LONG INJ RT A$C [NJ

90.00 14 36 6 3024.16 -27.85 98.19 37.37 84.64 15 26 31

90.00 10 59 46 3737.09 -14.32 145.56 33.49 65.31 12 2 3

100.00 16 22 44 2660.40 -29.79 73.04 57.53 87.42 17 7 25

100.00 11 55 49 3556.10 -12.57 131.39 32.61 62.65 12 55 5

110.00 16 17 20 2321.85 -34.01 45.77 37.48 93.64 18 56 Z

110.00 12 17 42 3467.42 -8.92 124.02 30.45 56.86 13 15 50

DIFFERENTIAL CORM(CTION$ M|D-COURSE ExECuTION ACCURACY

TOE 1.3215 TRA 2.3906 TC-17.7254 BAU 2.3297 SGT12363.7 SGR 600.7 863 1302.8

ROE .2530 flflA .1866 RC3 -.0979 FAU .23571 RRT .4891 RRF .4647 flTF .9872

FOE .6705 FRA 3.7068 FC-20.7571 BSP 42958 861312378.3 R23 -.0219 R13 .9872

606 1.3433 6RA 2.3g81 BC317.7256 FSP 4331 S6112367.2 SG2 523.9 THA 1.36

EARTH TO MARS

187.60 ECC .21591 INC 2.1205 vl 50.191

227.61 RCA 147.25 APO 228.35 V2 26.162

177.94 ZAC 81.21 ETC 257.62 CLP 42.74

1.99 VHP 4.238 DpA 4.22 RAp 165.57 ECC 1.1618

AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2424.2 -28.30 89.55

3137.1 -17.54 138.36

2080.4 -29.83 64.24

2956.1 -16.14 124.41

1721.8 -33.13 36.64

2887.4 -13.22 117.56

ORBIT OETERNINATIO04 ACCURACY

8T 2838.2 SR 476.1 SS 950.2

CRT .9489 CR$ -.6663 CST -.8646

LSA 2991.0 MSA 487,4 SSA 34.9

ELI 2874.0 EL2 148.4 ALF 9.07

LAUNCH DATE NOV 28 1964 FLIGHT TIME 364.00 ARRIVAL OATE NOV 27 1965

HELIOCENTRIC CONIC DISTANCE 798.467

RL 147.57 LAL -.0O LOL 65.80 VL 33.050 G4L -1.72 AZL 87.90 HCA 237.82 SNA

RP 209.34 LAP -1.78 LOP 303.61 VP 23.699 GAp -10.68 AZP 91.12 TAL 550.33 TAp

RC 312.019 GL 22.64 GP -3.36 ZAL 102.73 ZAP 42.02 ETg 175.45 ZAE 65.89 ETE

PLANETOCENTRIC CONIC

C3 9.928 VHL 3.151DLA 24.80 RAL 180.03 RAD 6567.4 VEL 11.459 PTH

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME

go.o0 14 56 0 2g73.57 -28.11 94.51 38.47 88.46 15 45 34

90.00 10 48 57 3791.60 -12.75 148.79 34.24 64.50 11 52 9

100.00 16 39 28 2639.99 -29.88 70.04 38.55 89.00 17 23 28

100.00 11 48 10 $600.41 -11.17 133.93 33.43 62.09 12 48 11

110.00 16 30 5 2293.91 -53.87 43.60 38.39 94.92 19 8 19

110.00 12 14 3 3519.26 -7.73 125.72 31.37 56.60 13 12 42

01FF[RENTIAL CC]RRECTION9 MI0-CoURSE EXECUTION ACCURACY

TOE 1.2436 TRA 2.5465 TC-17.7961 8AU 2.3621 SGT12526.1 8GR 596.1 SG3 1251.9

ROE .2542 RRA .t869 RC3 -.0624 FAU .22581 RRT .4548 RRF .4294 RTF .9872

F_E .5269 FRA 3.7043 FC-19.6905 9SP 43514 56B12540.2 R23 -.0229 R13 .9672

BDE 1.2692 8RA 2.5534 BC317.7962 FSP 4161 S6112529.0 862 530.8 THA 1.24

EARTH TO MARS

187.9D ECC .23661 INC 2.1043 VJ 30.191

228.15 RCA 147.20 APO 228.60 V2 26.186

177.95 ZAC 81.38 ETC 257.57 CLP 41.91

1.99 VHp 4.307 DpA 4.15 RAp 165.96 ECC 1.1634

PO CST TIN INJ 2 LAT INJ 2 LONG

2373.6 -28.31 85.85

3191.6 -16.08 141.70

2040.0 -29.70 61.24

3000.4 -14.82 127.04

1693.9 -32.82 34.52

2919.3 -12.07 119.31

ORBIT DETERMINATION ACCURACY

ST 2750.9 9R 475.7 SS 912.3

CRT .9304 CRS -.5945 CST -.8448

LSA 2892.9 MSA 506.3 SSA 34.8

ELI 2786.4 EL2 172.2 ALF 9.17

LAUNCH DATE NOV 28 1964 FLIGHT TIME 366.00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC C.._NIC

RL 147.37 LAL -.DO

RP 209.14 LAP -l.79

RC 312.950 GL _ 22.34

PLANETOCENTRIC'CoNIC

C3 10.039 VHL 3.168

LNCH AZNTH LNCH TIME

90.00 15 14 25

90.00 10 39 42

100.00 16 55 26

100.00 11 41 21

110.00" 19 42 38

110.00 12 10 39

DIFFERENTIAL CCRRECTIONS

TOE 1.1625 TRA 2.7087 TG-17.8332 BAU 2.3934

RDE .2558 RRA .1869 RC3 -.0286 FAU .21605

FOE .3925 FRA 3.6976 FC-18.6319 8SP 44090

8DE 1.1904 BRA 2.7132 BC317.8332 FSP 4002

DISTANCE 802.771 EARTH TO MARS

LOL 65.80 VL 33.058 GAL -1.85 AZL 87.91HCA 239.06 SNA 188.01 ECC .21735 [NC 2.0888 vt 30.191

LOP 304.84 VP 23.733 GAp -10.79 AZP 91.07 TAL 349.6_ TAP 228.68 RCA 147.14 APO 228.87 V2 26.209

GP -3.27 ZAL 104.06 ZAP 41.21ET8 175.43 ZAE 64.78 ETE 177.92 ZAC 81.56 ETC 257.53 CLP 41.10

DLA 23.96 RAL 181.18 RAD 6567.4 VEL 11.464 pTH 1.99 VHP 4.376 DpA 4.07 RAp 166.42 ECC 1.1652

L-I TIME INJ LAT INJ L_G INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2927.77 -28.26 91.16 39.56 88.13 16 3 13 2327.8 -28.22 82.50

3841.82 -11.26 151.73 35.07 63.85 11 43 43 3241,8 -14.68 144.72

2602.05 -29.89 67,22 39.58 90.48 17 38 48 2002.1 -29.50 55.44

3642.T7 -9.61 136.34 34.31 61.62 12 42 4 3042.8 -13.53 129.52

2266.71 -33.69 41.50 39.32 96.15 19 20 24 1666.7 -32.47 32.47

3550.88 -6.34 127.40 32.32 56.37 13 9 50 2950.9 -10.92 121.04

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT12682.6 SGR 592._ SG3 1201.7 ST 2668.4 SR 475.8 SS 882.4

RRT .4205 RRF .3942 RTF .9872 CRT .9068 CRS -.5153 CST -.8256

S6012696.7 R23 -.0238 R13 .9872 LSA 2801.4 MSA 526.0 SSA 34.6

88112685.3 $82 537.6 THA 1.13 EL1 2703.3 EL2 198.0 ALF 9.23
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH OATE NOV 28 1964 FLIGHT TIME 368.00 ARRIVAL OATE DEC 1 1985

HELIOCENTRIC CONIC DISTANCE 807.077

RL 147.57 LAL -.00 LOL 65.80 VL 33.062 GAL -1.98 AZL 87.93 HCA 240.30 SMA

RP 208,94 LAp -1.80 LOP 306.09 VP 23.76_ GAP -10,90 AZF 91,03 TAL 348.90 TAp

RC 313.671GL 22.02 GP -3.18 ZAL 105.40 ZAP 40.42 ET8 175,42 ZAE 63.70 ETE

PLANETOCENTRIC CONIC

C3 10.164 VHL 3.188 DLA 23.11RAL 182.33 RAO 6567.4 VEL 11.470 PTH 1.99 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME

90.00 15 31 45 2885.47 -28.32 88.07 40.63 89.68 16 19 51

90.00 10 31 34 3889.07 -9.83 154.46 35.g6 63.31 11 36 23

100.00 17 10 48 2566.10 -29.84 64.55 40.61 91.89 17 53 35

100.00 11 35 12 3683.67 -6.46 138.65 55.24 61.23 12 36 35

110.00 18 54 59 2240.20 -33.48 39.46 40.26 97.34 19 32 19

110.00 12 7 31 3582.33 -5.36 129.06 55.33 56.19 13 7 13

DIFFERENTIAL CORRECTIONS MZD-COUR_M[ ExECuTION ACCURACY

TOE 1.0779 TRA 2.8773 TC-17.8437 BAU 2.42_6 SG712837.8 SGR 590.2 SG3 1153.3

ROE .2580 RRA .1869 RC3 .0030 FAU .20664 RRT .3866 RRF .3596 RTF .9871

FDE .2660 FRA 3.6905 FC-17.6007 BSP 44633 56812851.4 RZ3 -.0246 R13 .9871

BOE 1.1004 6RA 2.8934 00317.8437 FSP 3844 S6112839.9 8¢_. 544.2 THA 1.02

LAUNCH DATE NOV 28 1964 FLIGHT TIME 370.00

HELIOCENTRIC CONIC

RL 147.57 LAL -.'(30

RP 208.76 LAp -1.81

RC 314.784 GL 21.70

PLANETOCENTRIC CONIC

C3 10.304 VHL 3.210

LNCH AZMTM LNCH T|MI[

90.00 15 48 16

90.00 10 _1 18

100.00 17 25 40

100.00 11 29 35

110.00 19 7 9

110.00 12 4 35

EARTH TO MARS

188.11ECC .21813 INC 2.0735 vl 30.191

229.20 RCA 147.08 Apo 229.14 V2 28.232

177.91ZAC 81.74 ETC 257.48 CLp 40.31

4.446 DpA 3.97-RAp 166.86 ECC 1.1673

PO CST TIM INJ 2 LAT INJ Z LONG

2285.$ -28.06 79.42

3299,1 -13.33 147.53

1966.1 -29.25 55.80

3083.7 -12.2a 131.89

1640.2 -32.10 30.49

2982.3 -9.76 122.74

ORBIT DETERMINATION ACCURACY

ST 2591.2 SR 476.4 SS 860.9

CRT .8773 CRS -.4296 CST -.8077

LSA 2717.0 MSA 547.1 SSA 34.3

EL1 2624.9 EL2 225.7 ALF 9.23

ARRIVAL DATE DEC 3 1965

DISTANCE 811.385 EARTH TO MARS

LOL 65.80 VL 33.068 GAL -2.12 AZL 87.94 HCA 241.55 SNA 188.22 ECC .21894 INC 2.0_86 vl 30.191

LOP 307.33 VP 23.799 GAP -11.01 AZP 90.98 TAL 348.16 TAp 229.70 RCA 147.01 APO 229.43 VZ 26.254

GP -3.09 ZAL 106.77 ZAp 39.65 ET8 175.41 zAE 62.63 ETE 177.90 ZAC 81.92 ETC 257.42 CLP 39.53

DIFFERENTIAL CORRECTIONS

TOE .9890 TRA 3.0510 TC-17.8253 BAU 2.4556

ROE .2606 NRA .1866 RC3 .0328 FAU .19750

FOE .1464 FRA 3.6761 FC-16.5934 BSP 45178

80E 1.0228 8RA 3.0567 80517.8253 FSP 3694

DLA 22.25 RAL 193.49 RAO 6567.4 VEL 11.476 PTH 1.99 VHP 4.518 DPA 3.86 RAp 167.33 ECC 1.1696

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ Z LONG

2845,89 -28.30 85.18 41.71 91.13 16 35 42 2245.9 -27.84 76.54

3934.16 -8.44 157.04 36.91 62.87 11 29 52 3334.2 -12.01 150.19

2531.82 -29.73 62.01 41.65 93.22 18 7 52 1931.8 -28.97 53.29

3723.46 -7.17 140.87 36.22 60.90 12 31 38 5123.5 -10.99 134.17

2214.35 -33.24 37.48 41.23 98.49 19 44 3 1614.3 -31.71 28.58

3613.70 -4.17 130.70 34.37 56.04 13 4 49 3013.7 -8.60 124.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT12988.4 9GR 588.4 SG3 1105.8 ST 2519.9 SR 477.5 SS 845.7

RRT .3529 RRF .3251 RTF .9871 CRT .8406 CRS -.3392 CST -.7922

SG813001.7 R23 -.0256 R13 .9870 LSA 2639.8 MSA 568.4 SSA 34.0

S6112990.1 6G2 550.5 THA .92 EL1 2552.0 EL2 255.4 ALF 9.14

LAUNCH OATE MOV 28 1964 FLIGHT TIME 372.00 ARRIVAL DATE OEC 5 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 206.58 LAp -1.82

RC 315.890 GL 21.37

PLANETOCENTRIC CONIC

C3 10.461VHL 3.234

LNCH AZMTH LNCH TIME

90.00 16 4 7

90.00 10 17 43

100.00 17 40 ?

100.00 11 24 25

110.00 19 19 9

1_.00 12 1 52

GIFFERENTIAL CORRECTIONS

TOE .8970 TRA 3.2317 TC-17.7737 BAU 2.4857

ROE .2687 RRA .1861RC3 .0607 FAU .16654

FOE .0341FRA 3.6606 FC-15.6037 B_IP 45722

BOE .9350 6RA S.2371 60317.7736 FSP 3548

DISTANCE 815.695 EARTH TO MARS

LOL 65.80 VL 33.074 GAL -2.26 AZL 87.96 HCA 242.79 SMA 188.33 ECC .21979 INC 2.0440 vl 30.191

LOP 308.57 vP 23.830 GAp -11.12 AZP 90.94 TAL 347.41 TAp 230.20 RCA 146.93 APO 229.72 V2 26.274

GP -3.01 ZAL 108.15 ZAp 38.90 ET$ 175.39 ZAE 61.59 ETE 177.89 ZAC 82.10 ETC 257.37 CLP 38.80

DLA 21.37 RAL 184.66 RAD 6567.4 VEL 11.483 PTH 2.00 VHp 4.591DpA 3.73 RAP 167.82 ECC 1.1722

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2808.51 -28.22 82.45 42.80 92.50 16 50 56 2206.5 -27.57 73.84

3977.62 -7.08 159.51 37.91 62.51 11 24 1 3377.6 -10.71 1.52.71

2498.99 -29.58 59.58 42.70 94.49 18 21 46 1899.0 -26.65 50.90

3762.36 -5.67 143.04 37.26 60.64 12 27 7 3162.4 -9.74 136.3_J

2189.12 -52.97 35.56 42.21 99.59 19 53 39 1589.1 -51.29 26.73

3645.01 -2.97 132.34 55.46 55.93 15 2 37 3045.0 -7.42 126.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13|34.1SGR 587.4 863 1059.5 ST 2458.6 SR 478.0 $S 837.6

RRT .3198 RRF .2912 RTF .9869 CRT .7962 CRS -.2470 CST -.7806

S6813147.5 R23 -.0264 RI5 .9869 LSA 2574.4 MSA 590.1SSA 33.5

SGl13135.5 SG2 556.5 THA .82 ELI 2488.6 EL2 286.3 ALF 8.94

LAUNCH DATE NOV 28 1964 FLIGHT TIME 374.00 ARRIVAL DATE DEC 7 1965

HELIOCENTRIC C._IC

RL 147.37 LAL -.00

RP 208.40 LAp -1.82

RC 316.588 GL 21.04

PLANETOCENTRIC CONIC

C3 10.635 VHL 5.261

LNCH AZ_ITH LNCH TIME

90.00 16 19 25

90.00 10 11 43

100.00 17 54 11

100.00 11 19 39

110.00 19 31 0

110.00 11 59 18

OIFFERENTIAL CA_RRECTIONS

TOE .8025 TRA 3.4199 TC-17.6926 8AU 2.5155

ROE .2672 RRA .1836 RC3 .0867 FAU .17987

FOE -.0699 FRA 3.6424 FC-14.6430 BSP 46270

BDE .8458 8RA 3,4250 8C317.6928 FSp 3407

DISTANCE 820.005 EARTH TO MARS

LOt. 65.80 VL 33.081 GAL -2.40 AZL 87.97 HCA 244.04 SMA 188.44 ECC .22069 INC 2.0297 vl 30.191

LOP 309.82 VP 23.861 GAP -11.23 AZ1P 90.89 TAL 346.64 TAp 230.68 RCA 146.85 APO 230.02 V2 26.294

GP -2.93 ZAL 109.54 ZAP 38.17 ETS 175.38 zAE 60.56 ETE 177.88 ZAC 82.28 ETC 257.32 CLP 38.08

DLA 20.49 RAL 185.82 RAD 6567.4 VEL 11.490 pTH 2.00 VHP 4.665 DpA 3.59 RAp 168.33 ECC 1.1750

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2772.99 -28.08 79.86 43.89 93.79 17 5 38 2173.0 -27.26 71.29

4019.82 -5.75 161.90 58.97 62.22 11 18 43 3419.8 -9.42 155.15

2487.43 -29.39 57.25 43.77 95.70 18 35 18 1867.4 -28.29 48.62

3800.61 -4.59 145.15 38.34 60.43 12 22 59 3200.6 -8.50 138.54

2164.50 -32.67 33.70 45,22 100.66 20 7 5 1564.5 -30.86 24.95

3676.30 -1.78 133.98 36.58 55.86 15 0 35 3076.3 -6.25 127.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

36713277.4 SGR 587.2 SG3 1014.6 ST 2410.6 SR 481.0 SS 835.6

RRT .2676 RRF .2582 RTF .9868 CRT .7437 CRS -.1563 CST -.7744

56813290.4 R23 -.0273 R13 .9868 LSA 2523.1MSA 610.8 SSA 33.0

S6113278.5 SG2 562.3 THA .73 EL1 2437.4 EL2 318.0 ALF 8.59
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 28 1964 FLIGHT TIME 376.00 ARRIVAL DATE DEC 9 1965

HELIOCENTRIC COMIC

RL 147.57 LAL -.00

RP 206.24 LAP -1.93

RC 317.480 GL 20.69

PLANETOCENTfllC COMIC

C3 10.826 VHL 3.290

LNCH AZMTN LNCH TIME

90.00 16 34 15

90.00 10 6 12

100.00 18 7 55

100.00 11 15 13

110.00 19 42 42

110.00 11 56 55

DIFFERENTIAL CCRRECTIOM8

TOE .7039 TRA 3.6142 TC-17.5820 BAU 2.5448

ROE .2713 RRA .1848 RC3 .L107 FAU .17146

FOE -.1667 FRA 3.6213 FC-13.7112 BSP 46804

80E .7544 8RA 3.6189 6C317.5824 FSP 3271

DISTANCE 624.316 EARTH TO MARS

LOL 65.80 VL 33.087 GAL -2.55 AZL 87.98 HCA 245.29 9MA 168.55 ECC .22162 INC 2.0156 vl 30.191

LOP 311.07 vP 23.891 GAP -11.34 AZP 90.84 TAL 345.86 TAp 231.15 RCA 146.76 Apo 230.34 v2 26.314

GP -2.66 ZAL 110.95 ZAp 37.46 ETS 175.36 ZAE 59.55 ETE 177.87 ZAC 82.47 ETC 257.26 CLP 37.37

DLA 19.60 RAL 186.99 RAO 6567.4 VEL 11.498 PTH 2.00 VHP 4.740 OpA 3.44 RAp 168.86 ECC 1.1782

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2739,06 -27.91 77.39 45.00 95.02 17 19 54 2139.1 -26.92 68.86

4061.02 -4.43 164.22 40.07 62.00 11 13 53 3461.0 -8.15 157.50

2437.02 -29.17 55.02 44.85 96.66 18 48 32 1837.0 -27.91 46.44

3638.29 -3.32 147.23 39.46 60.28 12 19 11 3238.3 -7.26 140.65

2140.47 -32.36 31.89 44.25 101.68 20 18 23 1540.5 -30.41 23.22

3707.61 -.58 135.61 37.75 55.82 12,58 43 3107.6 -5.06 129.39

MID-COURSE ExECUTIGR ACCURACY ORBIT DETERMINATION ACCURACY

SGT13416.4 SGR 587.5 $63 971.0 ST 2374.8 SR 483.4 SS 838.3

RRT .2560 RRF .2239 RTF .9866 CRT .6827 CRS -.0687 CST -.7740

86013429.3 R23 -.0280 R13 .9866 LSA 2485.7 MSA 629.6 SSA 52.4

8G113417.3 $62 567.9 THA .64 ELI 2398.1 EL2 349.8 ALF 8.08

LAL,_ICH DATE NOV 28 1964 FLIGHT TIME 376.00 ARRIVAL DATE DEC 11 1965

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 208.08 LAP -1.84

RC 318.367 GL 20.34

PLAN[TOCENTRIC CONIC

C3 11.037 VHL 3.322

LNCH AZMTH LNCH TIME

90.00 16 46 40

90.00 10 1 5

100.00 18 21 21

100.00 11 11 5

110.00 19 54 IS

110.00 11 34 41

DIFFERENTIAL CORRECTIOM6

TOE .6028 TRA 3.8148 TC-17.4448 BAU 2.5742

ROE ,2759 RRA .18-38 RC3 .1329 FAU .16333

FOE -.2560 FRA 3.5953 FC-12.8112 BSP 47318

BOE .6629 BRA 3.8192 8C317.4453 FSP 3138

OISTANCE 826.627 EARTH TO MARS

LOL 65.80 VL 33.093 GAL -2.70 AZI. 88.00 HCA 246.54 SMA 188.66 ECC .22260 INC 2.0018 vl 30.191

LOP 312.32 VP 23.929 GAP -11.44 AZP 90.80 TAL 345.07 TAp 231.60 RCA 146.67 APO 230.66 ¥2 26.332

GP -2.79 ZAL 112.36 ZAP 36.77 ETS 175.34 ZAE 58.56 ET( 177.87 ZAC 82.65 ETC 257.20 CLP 36.68

DLA 18.70 RAL 188.16 RAO 6567.4 VEL 11.508 PTH 2.00 VHp 4.617 DpA 3.27 RAp 169.40 ECC 1.1816

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2706.53 -27.69 75.04 46.13 96.18 17 33 47 2106.6 -26.54 66.56

4101.43 -3.14 166.48 41.23 61.84 11 9 26 3501.4 -6.88 189.60

2407.68 -28.91 52.88 45.96 97.96 19 1 29 1807.7 -27.51 44.36

3875.54 -2.08 149.28 40.63 60.17 12 15 41 3275.5 -6.02 142.72

2117.04 -32.02 30.15 45.30 102.66 20 29 32 1517.0 -29.95 21.55

3736.94 .62 137.25 38.95 55.82 12 57 0 3138.9 -3.87 131.04

MID-COURSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT135§2.7 8GR 588.4 SG3 928.6 ST 2354.4 SR 486.3 SS 844.4

RRT .2252 RRF .1944 RTF .9864 CRT .6139 CRS .0138 CST -.7791

S6013565.5 R23 -.0289 R13 .9864 LSA 2464.7 MSA 645.6 SSA 31.8

SG113553.4 SG2 573.2 THA .56 ELI 2373.8 EL2 380.7 ALF 7.42

LAUNCH OATE NOV 26 1964 FLIGHT TIME 380.00 ARRIVAL DATE DEC 13 1965

HELIOCENTRIC COMIC

RL 147.57 LAL -.00

RP 207.93 LAP -1.84

RC 319.247 GL 19.96

PLANETOCENTRIC CONIC

C3 11.266 VHL 3.357

LNCH AZMTH LNCN TIME

90.00 17 2 44

90.00 9 56 20

100.00 18 34 31

100.00 11 T 13

110.00 20 5 39

110.00 11 52 35

O1FFE_ENT IAL CCRRECTIONS

TOE .49_4 TRA 4.0227 TC-17.2774 8AU 2.6029

ROE .2809 RR_ .1826 RC3 .1533 FAU .1§533

FOE -.3392 FRA 3.5676 FC-11.9339 BSIP 47847

BDE .5721 8RA 4.0269 8C317.2781FSP 3010

DISTANCE 832.938 EARTH TO MARS

LOL 65.60 VL 53.100 GAL -2.86 AZL 88.01HCA 247.79 SMA 188.78 ECC .22362 INC 1.9883 Vl 30.191

LOP 313.56 Vp 23.948 GAP -11.55 AZP 90.75 TAL 344.26 TAp 232.05 RCA 146.56 APO 230.99 v2 26.349

GP -2.72 _AL 113.79 ZAP 36.10 ETS 175.33 ZAE 57.59 ETE 177.87 ZAC 82.84 [TC 257.14 CLP 36.01

OLA 17.79 RAL 169.32 RAO 6567.4 VEL 11.518 pTH 2.01VHp 4J6_Ui ORA 3.10 RAp 169.97 ECC 1.1854

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2675.34 -27.44 72.78 47.27 97.28 17 47 19 2075.3 -26.15 64.36

4141.20 -1.86 168.70 42.42 61.74 11 5 21 3541.2 -5.62 162.04

2879.34 -28.62 50.82 47.08 99.01 19 14 11 1779.3 -27.08 42.36

3912.42 -.81 151.30 41.84 60.12 12 12 26 3312.4 -4.78 144.77

2094.21 -31.67 28.46 46.38 103.60 20 40 33 1494.2 -29.47 19.94

3770.32 1.82 138.88 40.19 55.86 12 55 25 3170.3 -2.68 132.68

MID-COURSE ExECuTION ACCuR&CY ORBIT DETERMINATION ACCURACY

SGT13684.6 8GR 589.7 SG3 887.1 ST 2350.5 SR 489.5 ss 853.5

RRT .1952 RRF .1638 RTF .9861 CRT .5383 CRS .0910 CST -.7887

SG813697.3 R23 -.0296 RI3 .9861 LSA 2461.3 MSA 688.6 8SA 31.2

S6113688.1 SG2 578.3 THA .48 EL1 2365.6 EL2 409.9 ALF 6.59

LAUNCH DATE NOV 28 1964 FL%GHT TIM( 382.00 ARRIVAL DATE DEC 18 1963

HELIOCENTRIC CCNIC

RL 147.57 LAL -.0O

RP 207.T9 LAP -1.84

RC 320.122 GL 19.61

PLANETOCENTRIC CONIC

C3 11.521 VHL 3.394

LNCH AZ14TH LNCH TIME

90.00 17 16 "28

90.00 9 51 53

100.00 18 47 26

100.00 11 3 36

110.00 20 16 55

110.00 11 50 36

DIFFERENTIAL CORRECTIONS

TOE .3909 TRA 4.2371 TC-17.0863 BAU 2.6318

ROE .2864 RRA .1812 RC3 .1718 FAU .14769

POE -.4170 FRA 3.$355 FC-11.0981 BSP 48353

BDE .4846 BRA 4.2409 8C317.0872 FSP 2884

DISTANCE 837.248 EARTH TO MARS

LOL 65.80 VL 33.106 GAL -3.02 AZ1. 86.02 HCA 249.05 SMA 188.89 ECC .22469 INC 1.9750 vl 30.191

LOP 314.83 VP 23.975 GAP -11.67 AZP 90.71 TAL 343.43 TAp 232.48 RCA 146.45 APO 231.34 V2 26.366

GP -2.66 ZAL 115.22 ZAp 33.45 ET$ 175.31 ZA( 56.64 ETE 177.86 ZAC 83.03 ETC 257.08 CLP 35.36

DLA 16.68 RAL 190.48 RAD 6567.4 VEL 11.529 pTH 2.01 VHP 4.974 DpA 2.91 RAP 170.54 ECC 1.1896

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM IHJ 2 LAT INJ 2 LONG

2645.31 -27.16 70.63 48.43 98.33 18 0 33 2045.3 -25.73 62.26

4180.42 -.59 170.89 43.66 61.69 11 I 33 3580.4 -4.37 164.28

2351.95 -28.32 48.84 48.22 100.00 19 26 38 1751.9 -26.64 40.44

3949.01 .43 153.31 43.09 60.11 12 9 25 3349.0 -3.55 146.78

2071.98 -31.30 26.83 47.48 104.50 20 51 27 1472.O -26.99 18.39

3801.75 3.02 140.52 41.47 35.93 12 53 58 3201.7 -1.47 134.32

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATIOM ACCURACY

$GT13814.4 6GR 591.3 863 847.2 ST 2363.1 SR 493._ SS 664.5

RRT .1660 RRF .1337 RTF .9858 CRT .4574 CR8 .1630 CST -.8014

S6813827.0 R23 -.0307 R13 .9858 LSA 2475.3 MSA 668.4 SSA 30.5

S8113814.T $82 583.1 THA .41 ELI 2374.2 EL2 436.3 ALF 5.64
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. 1. 1964)

LAUNCH DATE HOV 28 1964 FLIGHT T|ME 384.00 ARRIVAL DATE DEC 17 1968

HELIOCENTRIC COMIC

RL 147.57 LAL -.00

RP 207.66 LAP -1.85

RC 320.992 GL 19.24

PLANETOCENTR|C COMIC

C3 11.796 VHL 3.438

LNCH AZNTH LNCH TIME

90.00 17 29 53

90.00 9 47 43

100.00 19 0 6

100.00 11 0 11

110.00 20 28 1

110.00 11 48 45

DISTANCE 841.556 EARTH TO MARS

LOt. 65.80 VL 33.113 GAL -3.16 AZL 86.04 HCA 250.30 SNA 169.01ECC .22681 INC 1.9619 vl 30.191

LOP 315.09 Vp 24.001 GAP -11.78 AZP 90.66 TAL 342.60 TAp 232.90 RCA 146.33 ApO 231.69 V2 26.381

GP -2.60 ZAL 116.65 ZAp 34.81ETS 175.29 ZAE 55.70 ETE 177.86 ZAC 83.22 ETC 257.02 CLp 34.73

DLA 15.97 RAL 191.64 RAO 6567.4 VEL 11.541PTH 2.01VHp 5.054 OpA 2.72 RAp 171.13 ECC 1.1941

L-I TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2616.39 -26.86 68.57 49.62 99.32 18 13 29 2016.4 -25.30 60.25

4219.21 .66 173.05 44.94 61.69 10 58 2 3619.2 -3.13 166.42

2325.46 -27.99 46.94 49.39 100.95 19 38 51 1725.5 -26.19 38.60

3g85.36 1.66 155.30 44.38 60.15 12 6 37 3385.4 -2.32 148.78

2050.36 -30.92 23.26 48.60 105.36 21 2 12 1450.4 -28.50 16.g0

3833.23 4.22 142.17 42.79 56.05 12 52 38 3233.2 -.27 135.96

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .2813 TRA 4.4590 TC-16.8676 BAU 2.6602 86T13940.2 SGR 593.3 SG3 808.2 ST 2393.5 SR 496.8 S8 876.0

ROE .2925 RRA .1796 RCS .1886 FAU .14017 RRT .1378 RRF .1048 RTF .9854 CRT .3739 CRS .2272 CST -.8169

FOE -.4866 FRA 3.5009 FC-10.2873 BSP 48861 S1813932.6 R23 -.0315 RI3 .9854 LSA 2507.7 NSA 673.5 SSA 29.8

BDE .4038 BRA 4.4626 8C316.8686 FSP 2763 56113940.4 SG2 587.6 THA .34 ELI 2400.9 EL2 459.3 ALF 4.61

LAUNCH DATE NOv 28 1964 FLIGHT TIME 386.00 ARRIVAL DATE DEC 19 1965

HELIOCENTRIC CONIC DISTANCE 843.863 EARTH TO MARS

RL 147.57 LAL -.00 LOt. 65.80 VL 33.120 GAL -3.35 AZL 89.05 HCA 251.56 SMA 189.13 ECC .22699 INC 1.9489 vl 30.191

RP 207.34 LAp -t.85 LOP 317.'35 VP 24.026 GAP -11.89 AZP 90.62 TAL 341.74 TAp 233.30 RCA 146.20 APO 232.06 V2 26.396

RC 321.856 GL 18.86 GP -2.54 ZAL 118.09 ZAp 34.19 ETS 175.28 Z/dE 54.78 ETE 177.86 ZAC 83.41ETC 256.96 CLP 34.11

PLANETOCENTRIC CONIC

C3 12.095 VHL 3.478 DLA 15.05 RAL 192.80 RAD 6567.5 VEL 11.333 PTH 2.02 VHP 5.136 DpA 2,51 RAp 171.74 ECC 1.1991

LNCH AZMTH LNCH T1ME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 17 43 1 2588.$2 -26,34 66.59 50.82 100.26 18 26 10 1988.5 -24.85 58.33

90.00 9 45 47 4237.61 1.90 175.19 46.26 61.74 10 54 45 3657.6 -1.89 168.57

100.00 19 12 32 2299.87 -27.64 43.12 50.58 101.85 19 50 52 1699.9 -2§.73 36.84

100.00 10 36 58 4021.50 2.88 157.29 45.71 60.23 12 4 0 3421.5 -1.10 150.77

110.00 20 38 59 2029.35 -30.53 23.75 49.75 106.18 21 12 49 1429.4 -28.01 15.46

110.00 11 47 0 3864.77 5.41 143.83 44.14 36.20 12 51 25 3264.8 .94 137.61

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1683 TRA 4.6877 TC-16.6265 BAU 2.6887 $GT14063.2 $GR 595.5 SG3 770.4 ST 2439.9 SR 501.0 SS 887.4

RDE .2990 RRA .1777 RC3 .2036 FAU .13295 RRT .1103 RRF .0765 RTF .9850 CRT .2892 CRS .2859 CST -.8335

FOE -.5504 FRA 3.4614 FCS-9.5161 B$AP 49352 _8814075.8 R23 -.0325 R13 .9850 LSA 2536.5 MSA 674.8 SSA 29.1

8DE .3432 BRA 4.6910 BC316.6277 FSP 2647 S6114063.5 _2 591.9 THA .27 EL1 2444.4 EL2 478.7 ALF 3.53

LAUNCH OATE NOV 28 1964 FLIGHT TIME 388.00 ARRIVAL DATE DEC 21 1965

HELIOCENTRIC COMIC

RL 147.57 LAL -.00

RP 207.42 LAp -1.98

tic 322.714 GL 16.48

PLANETOCENTRIC CONIC

C3 12.420 VHL 3.524

LNCH AZNTH LNCH TIME

90.00 17 35 54

90.00 9 40 5

100.00 19 24 45

100.00 10 53 56

110.O0 20 49 48

110.00 11 45 21

OISTANC( 850.168 EARTH TO MARS

LOL 65.80 VL 33.126 GAL -3.$2 AZL 86.06 HCA 252.82 SNA 189.25 ECC .22821 INC 1.9362 Vl 30.191

LOP 319.61 VP 24.050 GAP -12.00 AZP 90.57 TAL 340.88 TAp 233.70 RCA 146.06 Apo 232.44 V2 26.409

GP -2.48 ZAL 119.53 ZAP 33.59 ETS 175.26 ZAE 53.87 ETE 177.85 ZkC 63.60 ETC 256.90 CLP 33.50

DLA 14.13 RAL 193.95 RAO 656?.5 VEL 11.567 PTH 2,02 VHp 5.219 OpA 2.29 RAp 172.36 ECC 1.2044

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO C�T 71N INJ 2 LAT INJ 2 LONG

2561.67 -26.20 64.70 52.04 101.15 18 38 36 1961.7 -24.40 36.49

4295.69 3.12 177.32 47.62 61.84 10 51 41 3695.7 -.67 170.69

2275.14 -27.29 48.37 51.78 102.71 20 2 40 1675.1 -25.26 35.15

4057.45 4.10 159.27 47.06 60.36 12 1 33 3437.5 .12 152.74

2008.99 -30.14 22.29 50.92 106.96 21 23 17 1409.0 -27.52 14.08

3896.37 6.61 145.50 45.53 56.38 12 50 18 3296.4 2.14 139.25

DIFFERENTIAL CORRECTIONS

TOE .0834 TRA 4.9240 TC-16.3628 BAU 2.7171

ROE .3060 flflA .1756 RCS .2169 FAU .12588

FOE -.6087 FRA 3.4198 FC3-8.7747 BSP 49849

8DE .3107 BRA 4.9271BC316.3642 FSP 2533

LAUNCH DATE NOV 28 1964

HELIOCENTRIC COLIC

RL 147.37 LAL -.00

RP 207.31 LAp -1.85

RC 323.566 GL 18.09

PLANETOCENTRIC CONIC

C3 12.771 VHL 3.574

LNCH AZNTH LNCH TIME

90.00 18 8 32

90.00 9 36 36

100.00 19 36 43

100.00 10 51 3

110.00 21 0 29

110.00 11 48 49

MID-COURSE ExECuTION ACCURACY ORBIT OETERNINATION ACCURACy

SGT14183.3 SGR 598.0 SG3 733.6 ST 2502.1 SR 505.3 SS 898.7

RRT .0837 RRF .0492 RTF .9845 CRT .2059 CRS .3389 CST -.8A98

S6814195.9 R23 -.0335 R13 .9845 LSA 2621.0 NSA 673.1 SSA 28.4

S6114183.4 8G2 595.9 THA .20 EL1 2504.4 EL2 494.1 ALF 2.48

FLIGHT TIME 390.00 ARRIVAL DATE DEC 23 1965

DISTANCE 834.469 EARTH TO MARS

LOL 65.80 VL 33.133 GAL -3.69 AZI. 88.08 HCA 254.08 SMA 189.37 ECC .22949 INC 1.9236 vl 30.191

LOP 319.87 VP 24.073 GAP -12.12 AZP 90.33 TAL 340.00 TAp 234.08 RCA 145.91 APO 232.83 v2 26.422

GP -2.43 ZAL 120.96 ZAP 33.00 ETS 175.24 Zk( 52.98 ETE 177.85 ZAC 83.79 ETC 256.84 CLP 32.92

DLA 13.21 RAL 193.09 RAO 6567.5 VEL 11.383 PTH 2.03 VHP 5.303 DpA 2.06

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN

2533.80 -25.85 62.89 55.29 101.99 18 50 47 1935.8

4353.48 4.33 179.44 49.01 61.99 10 48 49 3733.5

2251.26 -26.92 41.69 53.01 103.32 20 14 16 1651.3

4093.25 3.30 161.25 48.48 60.34 11 59 16 3493.3

1989.26 -29.74 20.90 52.12 107.69 21 33 38 1389.3

3926.01 7.80 147.18 46.93 56.61 12 49 1T 3328.0

DIFFERENTIAL CCRRECTION6

TOE -.0631 TRA 5.1681 TC-18.0770 BAU 2.7432

flOE .3136 RRA .1732 RC3 .2287 FAU .11903

FOE -.6603 FRA 3.3744 FC3-8.0886 8SP 50354

BDE .3198 BRA 3.1710 6C316.0787 FSP 2422

RAp 173.00 _CC 1.2102

INJ 2 LAT INJ 2 LONG

-23.93 54.74

.55 172.80

-24.79 33.53

1.33 154.70

-27.03 12.76

3.35 140.91

ORBIT DETERMINATION ACCURACY

ST 2578.6 SR 510.0 SS 908.3

CRT .1262 CR8 .3861CST -.8654

LSA 2699.3 NSA 668.4 SSA 27.7

EL1 2579.4 EL2 505.7 ALF 1.49

MID-COURSE EXECUTION ACCURACY

S6114300.0 SGR 600.6 SG3 696.0

RRT .0380 RRF .0227 RTF .9840

S6814312.$ R23 -.0346 RI3 .9840

8Gl14300.1 362 599.6 THA .14
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NK)V 26 It54

HELIOCENTRIC CONIC

RL 147.57 LAL -.OD

RP 207.21 LAP -1.8_

RC 324.413 GL 17.70

PLANETOC(NTRIC CONIC

C3 1S.151 VHL 3.$26

LNCH AZRTH LNCH TIME

90.00 18 20 55

90.00 9 33 17

100.00 19 48 33

100.00 10 48 19

110.00 21 11 1

110.00 11 42 21

FLIGHT TIME 392.00 ARRIVAL DATE DEC 25 1965

O|STANC( 858.768 EARTH TO MARS

LOL 65.00 VL 33.140 GAL -3.87 AZL 88.09 HCA 255.54 SMA 189.49 ECC .23063 INC 1.9111 vl 30.191

LC_ 321.13 VP 24.09| GAP -12.24 AZP 90.48 TAL 339.10 TAp 234.44 RCA 145.75 Apo 235.23 V2 26.434

GP -2.37 ZAL 122,4u ZAP 32.42 ETS 175.22 ZAE 52.10 ETE 177.85 ZAC 83.99 ETC 256.78 ELF 32.35

OLA 12.30 RAL 196.23 RAO 6367.5 VEL 11.599 PTH 2.03 VHP 5.389 OpA 1.83 RAp 173.65 ECC 1.2164

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIR INJ 2 LAT INJ 2 LONG

2510.88 -Z5.48 61.15 54.55 102.79 19 2 46 1910.9 -23.47 53.06

4371.02 S.53 181.55 50.45 62.18 10 46 8 3771.0 1.77 174.89

2228.22 -26.54 40.08 54.27 104.28 20 25 4! 1628.2 -24.31 31.99

4128.91 6.49 163.22 49.93 60.76 11 57 8 3928.9 2.54 156.66

1970.19 -29.33 19.56 53.34 108.39 21 43 51 1370.2 -26.$4 11.49

3959.70 8.98 148.87 48.41 56.88 12 48 21 3359.7 4.$6 142.57

DIFFERENTIAL CORRECTIONS

TOE -.1839 TRA 3.4192 TC-15.7781SAU 2.7743

ROE .3216 RRA .t?OS RC3 .2387 FAU .11243

FOE -.7074 FRA 3.3256 FC3-7.4025 BSP 30814

ODE .3702 SRA 5.4219 0C313.7799 FSP 2313

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SG714416.4 SGR 603.4 SG3 663.6 ST 2667.1 SR $14.8 SS 916.9

RAT ,0330 RRF -.0032 RTF .9834 CRT .0499 CRS .4294 CST -.8796

SG6t4429.1 R23 -.03§8 R13 .9834 LSA 2789.3 MSA 661.8 SSA 27.0

S6114416.4 SG2 603.1 THA .08 EL1 2667.2 EL2 $14.1 ALF .$7

LAUNCH DATE NOV 28 1964 FLIGHT TIME 394.00 ARRIVAL DATE DEC 27 1969

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RF 207.12 LAP -1.89

RC 32S.253 GL 17.31

PLAN(TOCENTRIC CONIC

C3 13.561 VHL 3.682

LNCR AZ14TH LNCH TIME

90.00 18 33 4

90.00 9 30 6

100.00 20 0 9

100.00 10 45 44

110.00 21 21 24

110.00 11 40 59

DIFFERENTIAL CCRRECTION$

TOE -.3056 TRA S.6780 TC-15.4574 BAU 2.6027

flOE .3301 RRA .1675 RC3 .2474 FAU .10599

FOE -.7493 FRA 3.2732 FC3-6.7869 0_P 31288

B01[ .4496 9RA 5.6805 BC315.4594 FSP 2208

DISTANCE 663.062 EARTH TO MARS

LOL 65.80 VL 33.147 GAL -4.06 AZL 88.10 HCA 256.61 SMA 189.62 ECC .23222 INC 1.8988 vt 30.191

LOP 322.40 VP 24.117 GAP -12.38 AZP 90,44 T/U_ 338.19 TAp 234.80 RCA 145.58 APO 233.69 V2 26.444

GP -2.32 ZAL 123.83 ZAP 31.86 ET8 175.20 ZAE 51.24 ETE 177.84 ZAC 84.19 ETC 296.72 CLP 31.79

OLA 11.39 RAL 197.38 RAO 6567.5 VEL 11.617 PTH 2.04 VHP 5.476 DPA 1.$8 RAP 174.32 ECC 1.2232

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2486.89 -25.11 59.49 55.84 103.54 19 14 31 1886.9 -23.00 $1.46

4408.34 6.71 183.65 51.92 62.43 10 43 36 3808.3 2.97 176.98

2206.03 -26.16 38.54 55.54 105.01 20 36 55 1606.0 -23.84 30.51

4164.45 7.G6 165,21 51.41 61.02 11 55 9 3564.4 3.74 158.62

195t.80 -28.93 18.28 54.59 _09.05 21 53 56 1351.8 -26.06 10.28

3991.43 10.15 190.57 49.90 57.18 12 47 30 3391.4 5.76 144.24

HID-COURSE ExECUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT14527.3 SGR 606.3 3G3 630.1 ST 2766.2 SR 519.7 SS 929.5

RflT .0088 RRF -.0284 RTF .9827 CRT -.0212 CRS .4684 CST -.8924

SG614540.0 R23 -.0371 R13 .9827 LSA 2889.1MSA 693.9 SSA 26.S

SG114527.3 SG2 606.3 THA .02 ELI 2766.2 EL2 $19.6 ALF 179.76

LAUNCH DATE NOV 26 1964 FLIGHT TIME 396.00 ARRIVAL DATE DEC 29 1965

HELIO£ENTR1C CONIC OISTANCE 867.351 EARTH TO MARS

RL 147.57 LAL -.DO LOL 65.60 VL 33.154 GAL -4.25 AZL 88.11HCA 257.87 SMA 189.74 ECC .29968 INC 1.8866 vt 30.191

RP 207.04 LAP -1.64 LOP 323.66 VP 24.137 GAP -12.48 AZP 90.40 TAL 397.27 TAp 235.14 RCA 145.40 APO 234.08 v2 26.454

RC 526.086 GL 16.91GP -2.26 ZAL 125.25 ZAP 31.32 ETS 179.18 ZAE 50.39 ETE 177.84 ZAC 64.39 ETC 256.66 CLP 31.25

PLARETO(ENTRIC CONIC

C3 14.002 VHL 3.742 OLA 10.46 RAL 198.48 RAD 8567.6 VEL 11.636 PTH 2.04 VHP 5.565 DpA 1.39 RAp 174.99 ECC 1.2304

LNCH AZRTR LNCH TIME L-I TIME INJ LAT

90.00 18 45 D 2463.62 -24.75

90.00 9 27 9 4449.44 7.88

100.00 20 11 $3 2184.66 -23.77

100.00 10 43 16 4199.83 8.83

110.00 21 31 $8 1934.08 -28.53

110.00 11 39 41 4023.18 11.32

DIFFERENTIAL C,GRRECTION6

TOE -.4299 TRA 5.9447 TC-19.1230 BAU 2.9314

ROE .3391 RRA .1M2 RC3 .2548 FAU .09975

FOE -.7657 FRA 3.2171 FC3-6.167§ ogP §1740

ODE .$478 SRA 5.9470 8C315.1251 FSP 2109

LAUNCH DATE NOV 28 1964

HELIOCENTRIC _IC

RL 147.57 LAL -.DO

RP 208.96 LAP -1.84

RC 329.917 64. 19.51

PLAN(TOCENTRIC CONIC

C3 14.478 VHL 3.005 DLA

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT

90.00 18 58 43 2441,66 -24.35

90.00 9 24 18 4482.33 9.02

100.00 20 22 46 21_1.13 -25.39

100.00 10 40 56 4235.11 9.97

110.00 21 41 43 1917.08 -28.14

110.00 11 38 26 4054,94 12.48

DIFFERENTIAL C_RRECTION9

TOE -.5567 TRA 8.2182 TC-14.7789 BAU L8610

ROE .3489 flRA ,1606 RC3 .2803 FAU .09374

FOE -.8178 FRA 3.1572 FC3-3.8052 BSP 52155

ODE .6369 8RA 8.2203 8C314.7812 FSP 2004

INJ LONG |NJ RT ASC INJ AZRTH INJ TIME PO CST TIR INJ 2 LAT INJ 2 LONG

57.91 $7.19 104.25 19 26 4 1863.8 -22.53 49.93

185.76 53.43 62.71 lO 41 14 3845.4 4.16 179.05

37.07 56.84 109.69 20 47 58 1584.7 -23.37 29.10

167.19 52.92 61.32 11 53 16 3599.8 4.93 160.57

17.03 55.85 109.68 22 3 52 1334.1 -25.58 9.12

152.29 51.43 57.53 12 46 44 3423.2 6.96 145.92

MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

SG714636.2 $GR 609.3 SG3 597.6 ST 2874.1 SR 524.9 99 927.9

RflT -.0147 RflF -.0530 RTF .9819 CRT -.0866 CRS .5036 CST -.9036

S6814648.9 R23 .0385 fl13 -.9819 LSA 2996.7 MSA 644.9 SSA 25.6

36114838.2 SG2 809.2 THA 179.96 ELI 2874.5 EL2 522.8 ALF 179.06

FLIGHT TIME 398.00 ARRIVAL DATE DEC 31 1965

DISTANCE 871.035 EARTH TO MARS

1.8745 Vl 30.191

234.$3 V2 26.463

256.60 CLP 30.72

LCL 65.80 VL 33.161 GAL -4.44 AZL 88.13 HCA 259.14 $44A 189.87 ECC .23520 INC

LOP 324.93 VP 24.156 GAP -12.60 AZ1P 90.35 TAL 336.33 TAp 235.46 RCA 145.21 APO

G4P -2.23 zAL 126.66 ZAP 30.79 ET3 175.15 zAE 49.55 ETE 177.84 ZAC 84.59 ETC

9,58 RAL 199.59 RAO 8587.6 VEL 11.656 PTH 2.05 VHP 5.655 DPA 1.06 RAP 175.68 ECC 1.2383

INJ LONG INJ RT A$C INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

56,40 58.48 104.91 19 37 24 1841.7 -22.07 48.47

187.87 54,98 63.05 10 39 0 3862.3 5.33 181.13

35.67 58.16 106.34 20 58 50 1564.1 -22.90 27.75

169.18 54.48 81.67 _1 51 31 3635.1 6.11 162.52

15,89 57.15 110.27 22 13 40 1317.1 -25.12 8.02

154,03 52.99 57.91 12 46 3 3454.9 8.15 147.60

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERN|NATION ACCURACY

SG714743.2 $GR 612.3 SG3 566.3 ST 2988.7 SR 530.1 SS 930.2

RRT -.03?6 RRF -.0771RTF .9810 CRT -.1468 CR3 .$358 ¢ST -.9132

S6814755.9 R23 .0401 R13 -.9810 LSA 3110.3 RSA 635.5 SSA 25.0

S6114743.3 382 6tl.9 THA 179.91 EL1 2989.7 EL2 $24.2 ALF 178.46
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DAXE NOV 28 1964 FLIGHT TIME 400.00 ARRIVAL DATE JAN 2 1966

HELIOCENTRIC C(_IC DISTANCE 875.913 EARTH TO MARS

RL 147.57 LAL -.00 LOt. 65.80 VL 35.168 GAL -4.64 AZL 88.14 HCA 260.40 SNA 190.00 ECC .23679 |NC 1.8625 V1 50.191

RP 206.89 LAP -1.84 LOP 326.20 VP 24.175 GAp -12.73 AZP 90.31 TAL 335.38 TAp 235.78 RCA 145.01 APO 234.98 V2 26.471

RC 327.742 GL 16.11 GP -2.19 ZAL 126.07 ZAP 30.27 ET8 175.13 ZAE 48.75 ETE 177.83 ZkC 84.79 (TC 256.54 CLP 30.20

PLANETOCENTR | C CONIC

C3 14.989 _HL 3.872 DLA 8.69 RAL 200.70 RAO 6567.6 VEL 11.678 PTH 2.05 VHp 5.747 DPA .79 RAp 176.36

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT

90.00 19 6 13 2420.40 -23.97

90.00 9 21 35 4519.07 10.15

100.00 20 33 47 2144.43 -25.00

100.00 10 36 42 4270.27 11.10

110.00 21 51 39 1900.75 -27.75

110.00 11 37 20 408S.72 13.62

DIFFERENTIAL CCRRECTIONS

TOE -.6657 TRA 6.3016 TC-14.4201 BAU 2.8902

ROE .3386 RflA .1568 RC3 .2648 FAU .08795

FOE -.8441 FRA 3.0943 FC3-5.0737 6SP 52623

ECC 1.2467

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

54.96 59.84 105.54 19 46 34 1820.4 -21.61 47.08

189.98 56.57 63.42 10 36 54 3919.1 6.50 183.20

34.33 59.51 106.94 21 9 32 1544.4 -22.45 26.46

171.16 56.07 62.07 11 49 53 3670.5 7.28 164.48

14.78 58.46 110.82 22 23 20 1300.7 -24.66 6.97

155.78 54.59 59.34 12 45 26 3486.7 9.33 149.30

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACy

SG714847.5 96R 615.3 SG3 535.8 ST 3108.5 SR 535.4 SS 929.6

RRT -.0596 RRF -.1003 RTF .9799 CRT -.2005 CRS .5646 CST -.9212

S6814880.0 R23 .0418 RIS -.9799 LSA 3228.2 MSA 626.1 SSA 24.4

80( .7721 BRA 6.5037 8C314.4225 FSP 1906 EL1 3110.4 EL2 524.2 ALF 177.96

ARRIVAL DATE JAN 4 1966

S6114847.3 SG2 614.2 THA 179.86

LAUNCH DATE NOV 28 1964 FLIGHT TIME 402.00

HELIOCENTRIC C_IC

RL 147.37 LAL -.00 LOL 65.80 VL 33.175 GAL

RP 206.84 LAp -1.83 LOP 327.46 VP 24.192 GAP -12.66 AZP 90.27 TAL 334.41 TAP 236.06 RCA 144.79 APO 235.46

RC 328.362 GL 15.71 GP -2.15 ZAL 129.46 ZAP 29.77 ETS 175.11 ZAE 47.92 ETE 177.83 ZAC 84.99 ETC 256.48

PLANETOCENTRIC CONIC

C3 15.338 VHL 3.942 OLA 7.80 flAL 201.79 RAD 6567.6 VEL 11.701 PTH 2.06 VHP 5.840 DpA .51 RAP 177.09

DISTANCE 880.184 EARTH TO MARS

-4.85 AZL 88.15 HCA 261.67 SNA 190.12 ECC .23845 INC 1.8506 vl

v2

LNCH AZMTN LNCN TIME L-) TIME INJ LAT |NJ LONG INJ RT A9C ZNJ AZMTH INJ TIME

g0.00 19 19 31 2400.02 -23.59 53.58 61.21 106.13 19 59 31

90.00 9 19 0 4555.61 11.25 192.09 58.18 63.84 10 34 55

100.00 20 44 37 2125.55 -24.62 33.05 60.87 107.51 21 20 3

100.00 10 36 35 4805.$2 12.21 173.19 57.69 62.50 11 49 20

110.00 22 1 27 1685.14 -27.36 13.73 59.80 111.33 22 32 52

110.00 11 $6 15 4118.49 14.75 157.55 56.22 59.81 12 44 53

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACy

TOE -.8152 TRA 6.7916 TC-14.0569 8AU 2.9206 946714949.6 _ 618.4 $63 506.3

RDE .$691RRA .1523 RC3 .2691FAU .08210 RRT -.0814 RRF -.1254 RTF .9787

FOE -.8872 FRA 3.0272 FC3-4.5796 BSP 53020 SG614962.6 RZ3 .04S7 R13 -.9788

BOE .8949 BRA 6.7933 8CS14.0595 FSP 1810 S6114949.9 S_ 616.3 THA 179.81

30.191

26.477

CLP 29.70

ECC 1.2557

PO CDT TIM INJ 2 LAT INJ 2 LONG

1800.0 -21.16 45.76

3955.6 7.65 185.27

1525.6 -21.99 25.24

3705.3 8.43 166,44

1285.1 -24.22 5.97

3518.5 10.51 151.01

ORBIT DETERMINATION ACCURACY

ST $232.6 SR 540.7 SS 927.1

CRT -.2503 CRS .5915 CST -.9261

LSA 3349.8 MSA 616.6 9SA 23.8

EL1 3235.5 EL2 523.0 ALF 177.54

LAUNCH DATE NOV 28 1964 FLIGHT TIME 404.00 ARRIVAL DATE JAN 6 1966

HELIOCENTRIC CONIC DISTANCE 884.448

RL 147.57 LAL -.00 LOL 85.80 VL 33.182 6AL -5.05 AZL 88.16 HCA 262.94 SMA

RP 206.79 LAP -1.82 LOP 328.73 VP 24.208 GAP -12.99 AZP 90.23 TAL 333.43 TAp

RC 329.378 GL 15.31GP -2.11 ZAL IS0.85 ZAP 29.26 ETS 175.09 ZAE 47.12 ETE

PLANETOCENTRIC CONIC

C3 16.127 VNL 4.016 OLA 6.92 RAL 202.87 RAO 6567.6 VEL 11.727 PTH 2.07 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 30 _8 2380.53 -23.22 52.28 62.61 106.68 20 10 18

90.00 9 16 31 4591.98 12.33 194.21 59.84 64.31 tO 33 3

100.00 20 55 17 2107.50 -24.25 31.84 62.26 108.04 21 30 24

100.00 10 34 33 4340.24 13.30 175.21 59.35 62.98 $1 46 53

110.00 22 11 5 1870.26 -26.99 12.73 61.15 111.82 22 42 15

110.00 11 35 14 4150.24 15.86 159.34 57.89 59.31 12 44 24

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.9485 TRA 7.0895 TC-13.6871BAU 2.9516 SGT15049.9 SGR 621.5 SG3 477.8

ROE .$801RRA .1476 RC3 .2703 FAU .07888 RRT -.1025 RRF -.1456 RTF .9774

FOE -.8855 FRA 2.9569 FC3-4.1134 8_k o 33390 SGI615062.T R23 .0457 R13 -.9774

90E 1.0218 BRA 7.0911 BC313.6898 FSP 1716 SGl15050.0 SO2 618.2 THA 179.76

LAUNCH OATE NOV 26 1964

HELIOCENTRIC C_IC

RL 147.$7 LAL -.00 LOt. 65.80 VL

RP 206.73 LAP -1.82 LOP 330.00 VP

FLIGHT TIME 406.00

DISTANCE 888.708

33.189 GAL -5.27 AZL 68.17 HCA 264.20 SMA

24.228 GAP -13.12 kIP 90.18 TAL 882.43 TAp

RC 330.190 r_. 14.91 GP

PLANETOCENTRIC CONIC

C3 16.759 VHL 4.094 OLA

LNCH AZIdTH LNCH TIME L-I TIME INJ LAT

90.00 19 41 32 2361.90 -22.95

90.00 9 14 9 4828.17 |S.S9

100.00 21 5 45 2090.27 -23.98

100.00 10 32 37 4375.04 14.37

110,00 22 20 35 1956.10 -28,83

110.00 11 34 17 4181.97 16.95

DIFFERENTIAL CORRECTIONS

TOE-1.0834 TRA 7.3955 TC-13.3128 BAU 2.9934

ROE .3916 RRA .1426 RC3 .2714 FAU .07134

FDE -.9001 FRA 2.8821 FC3-3.6853 BSP 53748

BDE 1.1519 BRA 7.3968 8C313.3155 FSP 1624

-2.07 ZAL 132.22 ZAP 28.80 ET9 175.06 Z/dE 46.34 ETE

6.06 RAL 208,94 RAO 6567.7 VEL 11.753 PTH 2.07 VHP

EARTH TO MARS

190.25 ECC .24019 INC 1.8386 vl 30.191

236.37 RCA 144.56 APO 235.95 V2 26.483

177.82 ZAC 65.20 ETC 256.43 CLP 29.21

5.935 DFA .23 RAp 177.82 ECC 1.2654

_0 CST TIM INJ 2 LAT 1NJ 2 LONG

1780.5 -20.71 44.50

$992.0 8.78 187.34

1507.5 -21.55 24.08

3740.2 9.57 168.41

1270.3 -23.79 5.03

3550.2 11.67 152.74

ORBIT DETERMINATION ACCURACY

ST 3359.1SR 546.0 SS 921.7

CRT -.2952 CRS .6159 CST -.9339

LSA 3473.1MSA 607.1SSA 23.2

EL1 3363.1EL2 521.1ALF 177.19

ARRIVAL DATE JAN 8 1966

EARTH TO MARS

190.38 ECC .24200 INC 1.8269 Vl 30.191

236.64 RCA 144.31 APO 236.45 V2 26.488

177.82 2AC 85.41 ETC 256.38 CLP 28.73

6.032 OpA -.07 RAp 178.56 ECC 1.2738

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

51.04 64.02 107.20 20 20 54 1761.9 -20.28 43.30

196.35 61.58 64.82 10 31 17 4028.2 9.89 189.42

30.70 63.66 108.54 21 40 36 1490.3 -21.13 22.98

177.25 61.04 63.50 11 45 32 3775.0 10.69 170.38

11.79 62.53 112.27 22 51 51 1256.1 -23.37 4.14

161.15 59.60 59.86 12 43 59 3582,0 12.82 154.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15147.6 SGR 824.5 SG3 450.2 ST 3486.6 SR 551.4 SS 914.0

RRT -.1231RRF -.1681RTF .9759 CRT -.3356 CRS .6388 CST -.9386

$GA915160.4 R23 .0481 R13 -.9759 LSA 3596.9 MSA 598.4 SSA 22.7

3Gl15147.8 SG2 619.7 THA 179.71 EL1 3491.7 EL2 518.6 ALF 176.89
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 26 1964 FLIGH1 TIME 408.00 ARRIVAL DATE JAN 10 1966

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 206.71 LAP -1.81

RC 331.000 GL 14.52

PLANETOCENTRIC CONIC

C3 17.436 VHL 4.176

LNCH AZMTH LNCH T[ME

90.00 19 52 15

90.00 9 11 53

100.00 21 16 3

100.00 10 30 47

110.00 22 29 5S

110.00 11 33 24

DIFFERENTIAL CCRRECTIONS

70E-1.2190 TRA 7.7108 TC-12.9328 8AU 3.0153

ROE .4035 RRA .1372 RC3 .2716 FAU .06612

FOE -.9099 FRA 2.8042 FC3-3.2833 BSP 54107

BOE 1.2841 BRA 7.7121 BC312.9357 FSP 1534

DISTANCE 892.949 EARTH TO MARS

LOL 65.80 VL 33.196 GAL -5.49 AZL 88.18 HCA 265.47 SMA 190.51ECC .24388 INC 1.8152 Vt 30.191

LOP 331.27 Va 24.257 GAp -13.25 AZP 90.14 TAL 531.43 TAp 236.90 RCA 144.05 APO 236.98 v2 26.492

GP -2.03 ZAL 133.57 ZAp 28.54 ETS 175.04 ZAE 45.57 ETE 177.81 ZAC 85.62 ETC 256.32 ELF 28.27

OLA 5.21RAL 205.00 RAD 6567.7 VEL 11.782 pTH 2.08 VHp 6.130 OpA -.37 RAp 179.30 ECC 1.2869

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2344.13 -22.49 49.86 65.46 107.68 20 31 20 1744.1 -19.86 42.17

4664.20 14.43 198.49 63.25 65.37 10 29 37 4064.2 10.98 191.50

2073.85 -23.52 29.61 85.09 109.00 21 50 37 1473.9 -20.71 21.94

4409.71 15.41 179.29 62.77 64.07 11 44 16 3809.7 11.80 172.37

1842.66 -26.28 10.90 63.93 112.69 23 O 38 1242.7 -22.97 3.30

4213.86 18.02 162.98 C_4_..34 60.45 12 43 37 3613.7 13.95 156.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15242.2 S6R 627.5 $G3 423.3 ST 3614.1 SR 556.6 SS 903.4

RRT -.1430 RRF -.1896 RTF .9742 CRT -.3716 CRS .6595 CST -.9424

S6815255.1RZS .0506 R13 -.$742 LSA 3720.1MSA 589.9 SSA 22.2

$6115242.4 SG2 621.1 THA 179.66 EL1 3620.1 EL2 515.9 ALF 176.66

LAUNCH DATE NOV 28 1964 FLZGHT TZM[ 410.00 ARRIVAL DATE JAN 12 1966

HELIOCENTRZC CONIC

RL 147.57 LAL -.00

RP 208.69 LAp -1.80

RC 331.806 GL 14.12

PLANETOCENTRIC CONIC

C3 18.180'VHL 4.261

LNCH AZMTH LNCH TIME

90.00 20 2 47

90.00 9 9 43

100.00 21 26 11

100.00 10 29 1

110.00 22 39 7

110.00 11 32 34

01FFERENTIAL C.CRRECTIONS

T08-1.3574 TRA 8.0342 TC-12.5550 BAU 3.04S8

ROE .4160 RRA .1314 RC3 .2709 FAU .08109

FOE -.9165 FRA 2.7224 FC3-2.9125 BSP 54420

808 1.4197 9RA 8.0353 8C312.5579 FSP 1446

DISTANCE 897.185 EARTH TO MARS

LOL 65.80 VL 33.204 GAL -5.71AZL 88.20 HCA 266.74 SNA 190.65 ECC .24§85 INC 1.8035 vl 30.191

LOP 332.54 VP 24.250 GAP -1S.40 AZP 90.10 TAL 330.40 TAp 237.14 RCA 143.77 APO 237.52 V2 26.494

GP -1.99 ZAL 1S4.91 ZAP 27.88 [TS 175.01ZAE 44.81ETE 177.81 ZAC 85.83 ETC 256.27 CLP 27.82

OLA 4.36 RAL 208.05 RAD 6587.7 VEL 11.$13 PTH 2.09 VHP 6.231DpA -.68 RAp 180.06 ECC 1.2989

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZNTH INJ TIME PC) CST TIM [NJ 2 LAT INJ 2 LONG

2327.22 -22.13 48.75 66.92 108.13 20 41 35 1727.2 -19.45 41.10

4700.05 15.43 200.64 65.01 65.96 10 28 3 4100.0 12.06 193.59

2058.23 -23.17 28.58 66.54 109.43 22 0 29 1458,2 -20.31 20.96

4444.25 16.43 181.35 64.53 64.67 11 43 5 3844.3 12.88 174.36

1829.96 -25.94 10.07 65.35 113.08 23 9 37 1230.0 -22.59 2.51

4243.$0 19.08 164.83 63.11 61.08 12 43 19 3645.3 15.07 158.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15336.1 SGR 630.5 SG3 397.4 $T 3741.3 SR 561.9 SS 890.5

RRT -.1826 RRF -.2110 RTF .9722 ERT -.404§ CRS .6790 CST -.9455

SG815S49.0 R23 .0534 R13 -.9722 LSA 3842.7 MSA 581.9 SSA 21.7

S6115S36.4 $82 622.1 THA 179.62 EL1 3748.3 EL2 512.9 ALF 176.46

LAUNCH OATS NOV 28 1964 FLIGHT T!ME 412.00 ARRIVAL DATE JAN 14 1966

HELIOCENTRIC CONIC DISTANCE 901.409

RL 147.57 LAL -.00 LOL 65.80 VL 33.211GAL -5.94 AZL $8.2! HCA 268.01 SMA

RP 206.66 LAp -1.79 LOP 333.81 VP 24.262 GAP -15.55 AZP 90.06 TAL 329.37 TAp

RE 332.609 GL 13.73 GP -1.96 ZAL 136.24 ZAP 27.44 ETS 174.99 ZAE 44.06 ETE

PLANETOCEHTRIC CONIC

C3 18.934 VHL 4.351DLA 3.54 RAL 207.08 RAD 6567.S VEL 11.846 pTH 2.10 VHP 6.333 DpA

LNCH AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME

90.00 20 13 9 2311.15 -21.79 47.69 68.39 108.55 20 51 40

90.00 9 7 38 4735.72 16.41 202.80 66.80 66.59 10 26 34

100.00 21 36 8 2043.45 -22.83 27.61 68.00 109.84 22 10 12

100.00 10 27 20 4478.66 17.42 183.43 66.33 65.32 11 41 5S

110.00 22 48 10 1817.98 -25.62 9.28 66.79 113.44 23 18 28

110.00 11 31 47 4276.88 20.10 166.70 64.92 61.75 12 43 4

OIFFERENTIAL CORRECTIONS MIO-COURSE ExECuTION ACCURACy

TOE-1.4979 TRA 8.3664 TC-12.1754 8AU 3.0826 SGT15426.8 SGR 633.4 SG3 372.3

ROE .4289 RRA .12§2 RC3 .2894 FAU .05620 RRT -.1817 RRF -.2320 RTF .9700

FOE -.9191 FRA 2.6368 FC3-2.589S 9SP 54728 SG8154S9.8 R23 .0564 R13 -.9700

BOE 1.5581BRA 8.3673 8C312.1784 FSP 1360 S6115427.2 SG2 "622.9 THA 179.57

EARTH TO MARS

190.78 ECC .24791 INC 1.7919 vt 30.191

237.38 RCA 143.48 APO 238.07 V2 26.496

177.80 ZAC 86.04 ETC 256.22 CLP 27.38

-.99 RAp 180.83 ECC 1.3116

PO CST TIM INJ 2 LAT INJ-2 LONG

1711.1 -19.05 40.09

4135.7 13.10 195.68

1443.4 -19.92 20.03

3878.7 13.94 176.36

1218.0 -22.23 1.77

3676.9 16.17 159.79

ORBIT DETERMINATION ACCURACY

ST 3867.2 SR 567.0 SS 875.1

CRT -.4342 CRS .6972 CST -.9480

LSA 3963.9 MSA 574.2 SSA 21.2

EL1 3875.1 EL2 509.7 ALF 176.29

LAUNCH DATE NOV 28 1964 FLIGHT TIME 414.00 ARRIVAL DATE JAN 16 1966

HELIOCENTRIC C,CNIC DISTANCE 905.622

RL 147.57 LAL -.00 LOL 65.80 VL $3.218 GAL -6.18 AZL 88.22 HCA 269.28 SMA

RP 206.67 LAp -1.78 LOP 335.08 VP 24._7S GAP -1S.70 A ZP 90.02 TAt. $28.32 TAp

RC 3S3.409 GL 13.34 GP -1.93 ZAL 1S7.54 ZAP 27.02 ETS 174.96 ZAE 43.32 ETE

PLANI[TOCENTRIC CONIC

C3 19.76S VHL 4.448 DLA 2.72 RAL 208.11RAD 6567.8 VEL 11.880 PTH 2.11VHP 6.437 DpA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L.CNG INJ RT ASC INJ AZMTH INJ TIME

90.00 20 2S 19 2295.90 -21.46 46.70 69.89 108.94 21 1 $5

90.00 9 5 39 4771.22 17.36 204.98 68.62 67.27 10 25 10

100.00 21 45 56 2029.44 -22.50 26.70 69.48 110.21 22 19 45

100.00 10 25 43 4512.92 18.38 185.52 68.16 66.00 11 40 56

110.00 22 57 5 180S.73 -25.$1 8.55 68.24 11S.78 23 27 12

110.00 11 31 3 4S08.$9 21.11 168.60 66.76 62.47 12 42 52

DIFFERENTIAL CORRECTIONS M|O-COURSI[ EXECUTION ACCURACY

TDE-1.6394 TRA 8.7073 TC-11.7981BAU 3.1180 SGT15515.3 $G.R 636.3 SG3 348.0

RDE .4423 RRA .1186 RCS .1672 FAU .05143 RRT -.LDOOS RRF -.2527 RTF .9674

FOE -.9181FRA 2.5478 FC3-2.2S51BSP 54999 S6815529.4 R2S .0598 R13 -.9674

BoE 1.6980 BRA 8.7082 8C311.8011FSP 1276 S6115515.9 SG2 623.4 THA 179.53

EARTH TO MARS

190.91ECC .25005 INC 1.7802 Vt 30.191

237.60 RCA 143.17 APO 238.65 V2 26.497

177.79 ZAC 86.26 ETC 256.18 CLp 26.95

-1.31 RAp 181.61 ECC 1.3252

PO CST TIM INJ 2 LAT INJ 2 LONG

1695.9 -18.67 39.13

4171.2 14.13 197.79

1429.4 -19.55 19.15

]1912.9 14.98 178.37

1206.7 -21.88 1.08

3708.4 17.25 161.59

ORBIT DETERMINATION ACCURACY

ST 3990.4 SR 572.0 SS 857.4

CRT -.4609 CflS .7142 CST -.9499

LSA 4082.1 MSA 567.0 SSA 20.7

ELI 3999.3 EL2 506.5 ALF 176.16
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 26 1964

HELIOCENTRIC CONIC

RL 147.57 LAL -.00

RP 206.67 LAP -1.77

RC 334.204 GL 12.96

PLANETOCENTRIC CONIC

CS 20.646 VHL 4.544

LNCH &ZMTH LMCH TIME

90.00 20 33 19

90.00 9 S 44

100.00 21 55 33

100.00 10 24 11

110.00 23 5 51

110.00 11 30 23

FLIGHT TIME 41S.00

LOt. 65.80 VL

LOP 336.35 VP 24.282 GAP -L3.86 AZP 89.98 TAL 327.25 TAP 237.80 RCA 142.85

GP -1.69 ZAL 138.83 ZAP 26.60 ETS 174.94 ZAE 42.59 [T( 177.78 ZAC 86.48

ARRIVAL OATE JAN 18 1966

33.226 GAL

DISTANCE 909.821 EARTH TO MARS

6.42 AZL 88.23 HCA 270.55 SHA 191.05 ECC .25229 INC 1.7685 vl 30.191

Apo 239.25 V2 26.497

ETC 256.13 CLP 26.54

DLA 1.92 RAL 209.12 RAD 6567.8 VEL 11.918 PTH 2.12 VHP 6.543 DpA -1.64 RAp 182.39 ECC 1.3398

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2281.48 -21.13 43.76 71.40 109.30 21 11 21 1681.3 -18.31 38.23

4806.54 18.27 207.17 70.48 67.98 10 23 50 4206.5 15.13 199.90

2016.22 -22.19 25.84 70.98 110.56 22 29 9 1416.2 -19.19 18.33

4347.03 19.31 187.62 70.02 66.73 11 39 58 3947.0 16.00 180.40

1796.20 -25.02 7.87 68.72 114.08 23 33 47 1196.2 -21.56 .44

4339.82 22.09 170.51 86.64 63.22 12 42 42 3739.8 18.31 163.41

DIFFERENTIAL CCRRECTIONS MIO-CQURSE EXECUTION ACCURACY

TOE-I.YSS$ TRA 9.0570 TC-11.4242 BAU 3.1544 $G71560|.8 SGR 639.1SG3 324.4

ROE .4562 RRA .1115 RC3 .2644 FAU .04682 RRT -.2186 RRF -.2734 RTF .9644

FOE -.9143 FRA 2.4544 FC3-1.9629 6SP 55244 SG815614.7 R23 .0637 R13 -.9644

80E 1.8407 8RA 9.0576 BC311.4272 FSP t192 $G115602.2 $G2 6_3.6 THA 179.49

LAUNCH DATE NOV 28 1964 FLIGHT TIME 418.00

HELIOCENTRIC C(_IIC 01 STANCE 914.006

RL 147.57 LAL -.00 LOt. 65.80 VL 33.233 GAL -6.67 AZL 88.24 HCA 271.82 SMA 191.18 ECC .25462

RP 206.68 LAP -1.76 LOP 337.62 VP 24.291 GAP -14.01 AZP 89.94 TAL 326.17 TAP 237.99 RCA 142.30

RC 334.996 GL 12.58 _ -1.86 2AL 140.11 zAP 26.18 ETS 174.91ZAE 41.88 ETE 177.77 ZAC 86.70

PLANETOCENTRIC CONIC

C3 21.593 VML 4.64q DLA 1.13 R&L 210.13 RAD GSST.9 Y(L 11.957 PTH 2.13 VHP 6.6510pA -t.97

LNCH AZMTH LNCH TIrE L-I TIME INJ LAT ]NJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

90.00 20 43 9 2267.86 -20.82 44.88 72.92 109.63 21 20 57 1667.9

gO.O0 g 1 54 4841.69 19.15 209.37 72.37 68.74 10 22 35 4241.7

100.00 22 5 1 2003.78 -21.89 25.04 72.50 110.88 22 38 25 1403.8

100.00 10 22 43 4580.99 20.21 189.75 71.92 67.49 11 39 4 3981.0

110.00 23 14 28 1796.39 -24.75 T.24 7|.21 114.37 23 44 15 1186.4

110.00 11 29 45 4371.15 23.03 172.45 70.55 64.01 12 42 36 3771.2

DIFFERENTIAL CORRECTIONS M|D-COURSI[ ExECuTION ACCURACy

TOE-1.9279 TRA 9,4166 TC-11.0535 8AU 3.1919 SGT15665.7 SGR 641.8 863 301.6

ROE .4703 RRA .1041RC3 .2609 FAU .04232 RRT -.2384 RRF -.2936 RTF .9608

FOE -.9067 FRA 2.3575 FC3-1.6966 BSP 35435 S6813698.6 R23 .0680 R13 -.9609

9DE 1.9844 8RA 9.4172 6C311.0565 FSP 1112 SG115686,5 SO2 623.5 THA 179.44

oRBIT DETERMINATION ACCURACY

ST 4111.4 SR 576.8 S8 837.5

CRT -.4853 CR$ .7306 C$T -.9511

LIA 4198.0 NSA 560.3 SSA 20.3

ELI 4121.0 EL2 503.1ALF 176.05

ARRIVAL DATE JAN 20 1966

EARTH TO MARS

INC 1.7569 Vl 30.191

APO 239.86 V2 26.495

ETC 256.09 CLP 26.13

RAp 183.19 (CC 1.3554

]NJ 2 LAT |NJ 2 LOHG

-17.96 37.38

16.10 202.03

-18.86 17.56

16.98 182.44

-21.25 359.84

19.35 165.25

ORSIT DETERMINATION ACCURACY

ST 4228.8 SR 581.5 SS 815.3

CRT -.5072 CR8 .7459 CST -.9518

LSA 4310.3 MSA 553.9 SSA 19.9

EL1 4239.2 EL2 499.9 ALF 175.95

LAUNCH DATE NOV 28 1964

HELiOCENTRiC CONIC

RL 147.57 LAL -.00

RP 206.70 LAp -1.74

RC 555.784 GL 12.20

PLANETOCENTRIC CONIC

C3 22.603 VHL 4.754

LNCM AZMTH LNCH TIME

90.00 20 52 49

90.00 9 0 8

100.00 22 14 $9

100.00 10 21 19

110.00 23 22 57

110.00 11 29 10

FLIGHT TIME 420.00 ARRIVAL DAT_ JAN 22 1966

OXSTANC[ 918.175 EARTH TO MARS

LOL 65.80 VL 33.241GAL -6.83 AZL 88.25 HCA 273.09 SMA 191.32 ECC .25705 INC 1.7_52 vl 30.191

LOP 338.89 vP 24.299 GAP -14.18 AZF 89.91 TAL 325.06 TAp 258.17 RCA t42.14 APO 240.5_ V2 26.493

GP -1.83 ZAL 1A1.36 2AP 25.60 ETS 1T4.69 ZA_ 41.17 ETE 177.76 ZAC 66.92 ETC 256.05 CLP 25.74

OLA .36 RAL 211.12 RAO 6567._ VEL I1.999 PTH 2.14 VHP 6.762 OpA -2.31 RAp 184.00 ECC 1.3720

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH ]H;I TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2255.02 -20,93 44.06 74.47 109.94 21 30 ?,4 1655.0 -17.63 36.59

4876.64 20.00 211.58 74.29 69.53 10 21 25 4276.6 17.04 204.16

1992.10 -21.61 24.29 74.04 111.17 22 47-31 1392.1 -18.54 16.84

4614.80 21.08 191.88 73.84 68.90 11 38 13 4014.8 17.94 184.49

1777.28 -24.49 6.66 72.71 114.63 23 52 34 1177.3 -20.96 359.29

4402.38 23.95 174.41 72.58 64.85 12 42 32 3802.4 20.36 167.11

DIFFERENTIAL CC]RRECTIORS MID-COURSE ExECUT|C_I ACCURACY oRBIT DETERMINATION ACCURACY

TOE-2.0748 TRA 9.7851 TC-10.6885 8AU 3.2308 $GT15767,3 SGR 644.4 SG3 _79.5 ST 4343.0 SR 586.0 SS 791.0

ROE .4853 RRA .0961RC3 .2570 FAU .03792 RRT -.2539 RRF -.3137 RIF .9567 CRT -.5273 CRS .7607 CST -.9522

FDE -.8960 FRA 2.2565 FC3-1.4523 OSP 5_656 SGBISTBO.5 R23 ,0727 RE3 -.9567 LSA 4419.3 NSA 547.8 SSA 19.5

60( 2.1308 8RA 9.7655 6C310.6916 F_P _033 $_11§768.2 SG2 623.3 THJk 179.40 EL1 4_54.1 EL2 496.6 ALF 175.88

LAUNCH DATE NOV 28 1964 FLIGHT TI_ 422.00 ARRIVAL DATE JAN 24 1966

HELIOCENTRIC _IC D|STANCE 922.327 EARTH TO MARS

RL 147.57 LAL -.OO LOL 65.80 VL 33.248 GAL -7.19 AZL 8J.Z_ HCA 274.36 St4A 191.46 ECC .25959 INC 1.7335 vl 30.191

RP 206.73 LAp -1.73 LOP 340.16 VP 24.306 GAP -14.35 AZl J 89.87 TAL 323.98 TAp 238.33 RCA 141.76 APO 241.16 V2 26.490

RC 536.567 GL 11.83 GP -1.81 ZAL 142.60 _Ap 25.42 ETS 174.86 ZAE 40.48 ETE 177.75 ZAC 87.14 ETC 256.02 CLP 25.36

PLANETOCENTRIC CONIC

C3 23.680 VHL 4.866 DLA -.39 RAL 212.10 RAD 6568.0 VEL 12.044 pTH 2.15 VHP 6.875 DpA -2.66 RAp 184.82 ECC 1.3897

LNCM AZl_TH LNCH TIME L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 2 19 2242.96 -20.25 43.29 76.03 _10.23 21 39 42 1643.0 -17.31 35.84

90.00 8 56 26 4911.40 20:01 213.61 76.23 70.36 10 20 18 4311.4 17.95 206.51

100.00 22 23 28 1981.16 -21.34 23.59 75.58 111.45 22 56 50 1381.2 -18.23 16.17

100,00 10 19 38 4648.43 21.91 194.04 75.80 69.14 11 37 26 4048.4 18.87 186.55

110.00 23 3| 18 1768.86 -24.25 6.12 74.23 114.86 24 0 47 1168.9 -20.70 358.78

110.00 11 28 38 4433.50 24.84 176.39 74.47 65.72 12 42 31 3833.5 21.35 168.98

01FFERENTI&L C_SRR(CTIONS MID-COuRSE ExECUTioN ACCURACy ORBIT DETERMINATION ACCURACY

T02-2.2226 TRA10.1640 TC-10.3291BAU 3.2710 $GT15847.1 $GR 646.9 SG3 258.2 ST 4453.0 dR 590.2 SS 764.8

ROE .5006 RRA .0878 RC3 .2527 FAU .03363 RRT -.2710 RRF -.3334 RTF .9517 CRT -.5453 CRS .7748 CST -.9519

FD£ -.8822 FRA 2,1321 FC3-1.2296 BSP 55820 $&815860.3 R23 .OTSO R13 -.9517 L_A 4524.Z MSA 54Z.1SSA 19,1

BDE 2.2783 BRA10.1644 BC310.3322 FSP 956 S6115848.D SG2 62_.7 THA 179,37 ELI 4464.8 EL2 493.5 ALF 175.81

1535



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE MOV 28 1964 FLIGHT TIME 424.00 ARR%VAL DATE JAN 26 1966

HELIOCENTRIC CONIC DISTANCE 926.462 EARTH TO MARS

RL 147.57 LAL -.DO LOt. 65.80 VL 33.256 GAL -7.46 AZL 88.28 HCA 275.62 SMA 191.60 ECC .26223 INC 1.7Z18 V1 30.191

RP 208.77 LAP -1.71 LOP _41.43 Vp 24.311 GAP -14.52 AZP 89.83 TAL 522.86 TAp 238.48 RCA 141.35 APO 241.84 V2 26.485

RC 337.548 GL 11.47 GP -1.78 ZAL 143.82 ZAP 25.04 ETS 174.84 ZAE 39.80 (T[ 177.74 ZAC 87.36 ETC 255.98 CLP 24.99

PLAN(TOCENTR|C CONIC

C3 24.830 VHL 4.983 OLA -1.13 RAL 213.06 RAO 6568.0 VEL 12.092 PTH 2.1_ VHF 5.990 DpA -5.01 RAp 185.6§ ECC 1.4086

LNCH AZMTH LNCH TIRE L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH |NJ T|ME PO CST TIN INJ 2 LAT ]NJ 2 LONG

90.00 21 11 40 2231.85 -19.98 42.57 77.60 110.49 21 48 51 1631.6 -17.01 35.15

90.00 8 56 49 4943.97 21.59 216.05 78._1 71.22 10 19 15 4346.0 18.83 208.46

100.00 22 32 29 1970.96 -21.08 22.94 77.15 111.70 23 _ 20 1371.0 -17.95 15.55

100.00 10 18 41 .4681.90 22.70 1_8.20 7-?.79 70.01 11 36 43 4081.9 18.77 188.65

110.00 23 39 31 1761.12 -24.03 5.63 75.77 115.08 24 8 52 1161.1 -20.45 558.32

110.00 11 28 _ 4484.50 25.89 178.40 78.49 66.63 12 42 33 3864.5 22.30 170.88

DIFFERENTIAL C_RECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T06-2 3731 TRA10.5521 TC3-9.9767 BAU 3.3128 86715924.0 SGi_ 649.4 SG3 237.6 ST 4559.5 SR 594.3 Ss 736.9

ROE 5163 RRA .0789 RC3 .2480 FAU .02946 RRT -.2878 RRF -.3531RTF .9458 CRT -.5620 CRS .7887 CST -.9512

FOE - 8637 FRA2.0435 F_3-1.0273 BSP 55944 8G815937.2 R23 .0841 R13 -.9458 LSA 4625.7 MSA 536.7 SSA 18.7

BOE 2.4286 9RA10.5524 BC_ 9.9798 FSP 880 861t5925.1 SG2 621.9 THA 179.33 EL1 4571.8 EL2 490.2 ALF 175.76

LAUNCH DATE NOV 28" 1964 FLIGHT TIME 426.00 ARRIVAL DATE JAN 28 1966

HELIOCENTRIC CCNIC DISTANCE 930.577

RL 147.57 LAL -.00 LOL 65.80 VL 35.263 GAL -7.74 AZI_ 88.29 HCA 276.89 SMA

RP ZQ6.81 LAp -1.70 LOP 342.69 VP 24.316 GAP -14.70 AZP 89.79 TAL 321.72 TAp

RC 338.120 GL 11.11 GP -1.75 ZAL 145.01 ZAP 24.68 ETS 174.81 zAE 39.12 ETE

PLANETOCENTR|C CONIC

C3 26.036 VHL 5.105 01.A -1.86 RAL 214.02 RAD 8568.1 VEL 12.142 PTH 2.18 VHp

LNCM AZMTH LNCH TIME L-I TIME I_J LAT

90.00 21 20 51 2221.07 -19.73

go.oo 8 55 15 4980.35 22.32

100.00 22 41 20 1961.47 -20.84

100.00 10 17 28 4715.18 23.48

110.00 23 47 35 1754.05 -23.83

110.00 11 27 42 4495.36 26.51

DIFFERENTIAL CCIRRECT|ONS

T06-2.5_45 TRA10.9503 TC3-9.6324 9AU 3.3565

RDE .5324 RRA .0896 RC3 .2430 FAU .02538

FOE -.8462 FRA 1.9308 FC3 -.8432 BSP 36030

80E 2.5800 0RA10.9505 9C3 9.8355 FSP 806

EARTH TO MARS

191.74 ECC .26499 INC 1.7100 V1 50.191

238.62 RCA 140,95 APO 242.55 V2 26.480

177.72 ZAC 87.58 ETC 255.95 CLP 24.63

7.107 DpA -3.38 RAP 186.48 ECC 1.4288

INJ LONG ]NJ RT A$C |NJ AZNTH ]NJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

41.89 79.19 110.74 21 57 52 1621.1 -16.75 34.50

218.30 80.21 72.11 10 18 16 4380.5 19.67 210.65

22.34 78.73 111.93 23 14 1 1361.5 -17.68 14.97

198.39 79.80 70.92 11 36 3 4115.2 20.64 190.72

5.19 77.32 115.27 24 16 49 1154.1 -20.22 557.90

180.43 78.53 67.58 12 42 37 _895.4 23.23 172.79

MID-COURSE ExECuTION ACCURACY OROI T DETERMINATION ACCURACY

SGT15998.9 SGR 651.8 SG3 217.6 ST 4661.3 SR 598.1 SS 707.1

RRT -.3042 RRF -.3726 RTF .9385 CRT -.5772 CR8 .8023 CST -.9500

_B16012.2 R23 .0910 R13 -.9386 LSA 4722.5 MSA 531.5 SSA 18.5

86116000.1 862 620.8 THA 179.29 EL1 4674.2 EL2 487,1 ALF 175.72

LAUMCH DATE NOV 28 1964 FLIGHT TIME 428.00 ARRIVAL DATE JAN 30 1966

HELIOCENTRIC CONIC D|STANCE 934.670 EARTH TO MARS

RL 147.57 LAL -.DO LOL 65.60 VI. 33.271GAL -8.02 AZL 88.30 HCA 278.16 SMA 191.88 ECC .26787 INC 1.6982 V1 50.191

RP 208.87 LAF -1.66 LOP 343.86 VP 24.319 GAP -14.89 AZP 89.76 TAL 320.58 TAp 238.74 RCA 140.48 Apo 245.28 v2 26.474

RC 338.890 GL 10.76 GP -1.73 ZAL 146.20 ZAP 24.33 ETS 174.78 ZAE 38.46 ET[ 177.71 ZAC 87.81ETC 255.95 CLP 24.28

PLANETOCENTRIC CONIC

C3 27.384 VML 5.2310LA -2.57 RAL 214.98 RAD 6568.1 VEL 12.196 PTH 2.19 VHp 7.227 DpA -3.72 RAp 187.35 ECC 1.4503

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A�C INJ AZMTH INJ TIME PO CST T[M |HJ 2 LAT |NJ 2 LONG

90.00 21 29 54 2211.21 -19.49 41.27 80.79 110.96 22 6 45 1611.2 -t6.46 55.90

90.00 8 53 45 5014.51 23.02 220.56 82.24 73.04 10 17 20 4414.5 20.48 212.81

100.00 22 50 3 1952.67 -20.62 21.78 80.32 112.14 23 22 35 1352.7 -17.45 14.45

100.00 10 16 18 4748.28 24.16 200.58 81.84 71.87 11 35 26 4148.3 21.47 192.85

110.00 23 53 32 1747.64 -23.64 4.78 78.88 115.44 24 24 40 1147.6 -20.02 557.51

110.00 11 27 17 4526.06 27.29 182.47 80.60 68.56 12 42 43 3926.1 24.15 174.75

DIFFERENTIAL C_RECTI(_$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATiON ACCURACY

706-2.6770 TRAtl.SGOD TC3-9.2946 8AU 3.4013 SGT16071.3 SGR 634.0 SG3 198.4 ST 4758.6 SR 601.7 SS 675.7

ROE .5490 RRA .0397 RC3 .2377 FAU .02138 RRT -.3202 RRF -.3917 RTF .9296 CRT -.5909 CRS .8156 CST -.9481

FOE -.8238 FRA 1.8144 FC3 -.6763 §SP 36114 S6816084.6 R23 .0988 R13 -.9296 LSA 4815.1NSA 526.5 SSA 18.0

80E 2.7327 BRA11.3602 8C3 9.2976 FSP 735 86116072.7 SG2 619.5 THA 179.25 ELI 4772.0 EL2 484.0 ALF 175.68

LAUNCH DATE NOV 28 1964 FLIGHT TIME 430.00 ARRIVAL DATE FEB 1 1966

HELXOCENTRIC C_IC DISTANCE 938.741 EARTH TO MARS

RL 147.57 LAL -.00 LOL 65.80 VL 33.279 GAL -8.31 AZI_ 88.31 HCA 279.43 SMA 192.02 ECC .27086 INC 1.6863 Vl 50.191

RP 206.93 LAP -1.66 LOP 345.23 VP 24.322 GAP -15.09 AZP 89.72 TAL 319.42 TAF 238.84 RCA 140.01 APO 244.03 V2 26.466

RC 339.657 GL 10.41GP -1.70 ZAL 147.36 ZAP 24.00 ETS 174.76 ZAE 57.81ETE 177.69 ZAC 88.04 ETC 255.90 CLP 23.94

PLANETOCENTRIC CONIC

C3 26.756 Vt4L 3.363 OLA -3.26 RAL 215.90 RAD 6388.2 V(L 12.253 PTH 2.20 VHp 7.350 DPA -4.09 RAP 188.19 ECC 1.4735

LNCM AZMTH LNCH TIME L-I TIME INJ LAT ZNJ LONG INJ RT ASC [NJ AZMTH [NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

90.00 21 38 48 2202.03 -19.26 40.89 82.40 111.17 22 15 30 1602.0 -16.21 33.34

90.00 8 52 19 5048.47 23.68 222.83 84.30 74.00 10 16 27 4448.5 21.26 215.00

1_. nn _ _8 _ t_._ -LPO.Irl _._PT tt.t2 |IE._)43 L_ _ _ _344.5 -17.20 13.94

100.00 10 15 11 4781.19 24.86 202.79 83.91 72.84 11 34 52 4181.2 22.27 194.95

110.00 0 7 18 1741.85 -23.47 4.42 80.43 115.60 O 36 20 1141.9 -19.85 357.17

110.00 11 26 55 4556.65 28.03 184.54 82.70 69.58 12 42 52 3956.7 24.99 176.68

DIFFERENTIAL CClqRECTIONS M_)-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-Z.8308 TRAll.7791 TC3-8.9863 BAU 3.4464 $G718140.9 SGR 658.1 863 179.8 ST 4851.0 SR 604.9 SS 642.7

ROE .5660 RRA .0494 RC3 .2322 FAU .01747 RflT -.3359 RRF -.4106 RTF .9184 CRT -.6035 CRS .8290 CST -.g456

FOE -.7988 FRA 1.6937 FC3 -.5259 91P 56139 S6819154.2 R23 .1079 R13 -.9185 LSA 4902.9 MSA 521.8 99A 17.7

BDE 2.8868 8RA11.7794 BC3 8.8693 FSP 665 S6118142.4 962 617.9 THA 179.22 EL1 4864.8 EL2 481.0 ALF 175.65
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 28 19U

HELIOCENTRIC CONIC

9L 14?.ST LAL -.DO

RP SOT.D0 LAP -1.$5

RC 340.420 GL tO.O?

PLANETOCENTRIC C_IC

C3 30.845 VHL 5.500

LMCH AZMTH LNCH TIME

90.00 21 47 33

90.00 8 50 59

100.00 Z3 T 3

100.00 10 14 T

110.00 O 15 O

110.00 11ES 36

FLIGHT TIN[ 452.0D ARRIVAL DATE FEB 3 1966

DISTANCE 942.788 EARTH TO MARS

LOL 65.80 VL 35.288 GAL -8.61 AZL 88.33 HCA 280.68 _4A 192.16 ECC .27399 INC 1.6743 Vl 30.191

LOP 346.50 VP 24.323 GAP -15.28 AZP 89.89 TAL 318.25 TAp 238.84 RCA 139.51 APO 244.81 V2 26.456

GP -1.68 ZAL 148.50 ZAp 23.ST [TS 174.73 Z/dE 37.|7 ETE I7T.67 ZAC 88.2T ETC 255.88 CLP 23.61

DLA -3.94 RAt. 218.82 RAD 6588.2 VEL 12.313 PTH 2.22 VHP 7.478 DpA -4.46 RAP 189.05 ECC 1.4977

L-! TIME IMJ LAT INJ LONG |NJ RT ARC INJ AZI4TH INJ TINS PO CST TIN INJ 2 LAT [NJ 2 LONG

£193.53 -19.05 40.15 84,03 111.35 22 24 7 1593.5 -15.98 32.82

5082.21 24.29 225.11 86.5? 74.98 10 15 38 4_82.2 21.99 217.20

123T.08 -20.21 20.80 85.53 112.50 23 39 20 1337.1 -16.99 15.49

4813.89 2S,SO 20S.01 28.00 73.84 11 34 21 4213.9 23.04 197.08

1738.80 -23.$2 4.09 82,04 115.73 0 43 56 1136.7 -19.$6 356.86

4587.06 28.74 128.82 84.84 T0.84 12 43 3 3987.1 25.82 178.66

DIFFERENTIAL C._RRECTIONS MID-CoURSE EXECUTION ACCURACY

10E-2.SESR 111AZE.ESOT TC3-8.S484 BAu _,4973 $GT18208.2 SCAt 858.1 $83 182.0

ROE .S834 RRA .031_ RC3 .2288 FAt) .08382 RRT -.3512 RRF -.42.89 RTF .9041

FOE -.TYRE FRA 1.5WI8 FC3 -.3899 BIP 58155 S¢,8|62_2.2 R23 .t185 R13 -.9042

ROE S.O4E2 BRAS2.2104 RC3 8.6493 Flip SgT S8116210.5 SG2 818.1 THA IT9.I8

LAUNCH DATE NOV 28 1984 FLIGHT TIME 434.00

HELIOCENTRIC Q:NIC DISTANCE 946.209

RL 147.5T LAL -.00 LOL 85,80 VL 33.E94 GAL -8.92 AZL 86.34 HCA 281.96 Sl4A

RP 20T.08 LAP -1.83 LOP 34T.T8 VP 24.324 GAP -15.50 AZP 88.88 TAL 31T.08 TAP

RC 341.1?8 6L 8.T4 6P -1.88 ZAL 149.83 ZAP 23.35 ET3 |74.71ZAE 36.54 ETE

PLAN[TOCENTRIC ¢0i4IC

C3 31.889 VHL 5.842 OLA -4.80 RAt. 2IT.T4 RAO 8588.3 Vl[b 12.377 PTH 2.23 VHF

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ lONG INJ 2T ASC INJ AZI4TH INJ TIME

90.00 t1 $8 10 2185.88 -18.88 32.86 85.66 111.52 22 32 36

DO.DO 8 4R _ 5115.74 14.86 227.40 80.47 TS.99 10 14 52

100.00 23 15 21 1930.24 -20.03 20.37 8S,16 1t2.88 23 47 31

100.00 10 13 8 4848.40 _8.09 207.24 88,II 74.87 II 33 53

110.00 O RR 34 tTSl.tO -23,18 3.81 83.83 |IS.R8 0 51 28

110.OO 11 18 19 4817.89 29.40 188.T3 86.99 71.72 12 43 16

DIFFERENTIAL C_RRECTION8 NIO-COURSEEvlrCUTION ACCURACY

TOE-3.I4ER TRAIR.RS24 TC5-8.5359 BAU 3.5484 8GTt_?3.S SCAt 860.0 SG3 144.8

ROE .8011 flRA .ORT2 RC3 .2208 FAU .00984 RRT -.31831U_ -.4486 RTF .8854

FOE -.T412 FRA 1.4389 FC3 -.28?5 Blip 58120 SG818288,9 923 .1309 913 -.8855

BOE 5.199£ BRA12.8524 BC3 8.3388 FSP 531 SGlI82TS.3 882 814.0 THA 179.15

ORBIT DETERMINATION ACCURACy

ST 4938.9 Sit 607.9 SS 609.4

CRT -.8150 CRS .8425 CST -.9422

LSA 4986.4 NSA SIT.2 SSA 17.5

EL1 4953.1 EL2 4T8.0 ALF 175.63

ARRIVAL DATE FEB 5 1966

EARTH TO MARS

192.31 ECC .27724 INC 1.6622 Vl 30.191

239.01 RCA 138.99 APO 245.82 V2 26.449

177.65 ZAC 88.50 ETC 255.88 CLP 23.29

7.804 DpA -4.83 RAp 169.92 ECC 1.5258

PO CST TIN INJ 2 LAT INJ 2 LONG

1585.T -15.T7 32.34

4515.7 22.89 219.41

1350.2 -18.79 13.08

4248.4 25.76 1_.22

1132.1 -19.51 356.59

4017.3 26.62 180.64

ORBIT DETERMINATION ACCURACY

ST 5021.8 SIR 610.8 SS 572.9

CRT -.8255 CR$ .858_ CST -.9378

LSA 5085.3 NSA 512.6 SSA 17.0

EL1 5036.5 EL2 4?5.0 ALF 175.61
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 29 1864 FLIGHT T|ME 142.00 ARRIVAL DATE ApR 20 1965

HELIOCENTRIC CO_IIC

RL 147.$3 LAL -.00

RP 243.44 LAP 1.24

RC 121.300 GL 8.30

PLANETOCENTRIC CONIC

C3 39.160 VHL 6,258

LMCH AZNTH LNCH TIME

90.00 17 48 34

90.00 7 38 48

100.00 19 14 59

100.00 9 18 4

110.00 20 $2 33

110.00 10 15 0

DIFFERENTIAL CCRRECTIONS

TD( .7883 TRA-1,8890 TCS .6208 BAU .3257

RDE -.8863 RRA -.2363 RC3 -.0386 FAU .03329

FOE -.2323 FRA .9756 FC3-1.1781 BSP 6343

BOE .9387 BRA 1.9066 BC3 .6220 FSP 402

DISTANCE 391.552 EARTH TO MARS

LOL 66.81VL 36.070 GAL -4.01AZL 88.56 HCA 120.32 SMA 266.55 ECC .45081 INC 1.4383 vl 30.196

LOP 187,14 vP 24.157 GAP 26.44 AZF 90.73 TAL 347.07 TAp 107.38 RCA 146.39 APO 386.71 V2 22.343

GP 1.17 ZAL 110.91 ZAP 176.53 ETS 159.08 ZAE 154.85 ETE 359.38 ZAC 89.68 ETC 256.11CLp 176.73

DLA 8.42 RAL 181.44 RAD 6568.5 VEL 12.670 PTH 2.30 VHp 11.966 DpA .73 RAp 184.56 ECC 1.6445

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TiME PO CST TIM |NJ 2 LAT |NJ 2 LONG

2645.26 -27.16 70.63 57.71 98.33 18 33 39 2045.3 -25.73 62.25

4760.79 17.08 204.34 52.17 67.07 9 18 9 4160.8 13.83 197.17

2369.74 -28.32 50.12 57,48 99.36 19 54 29 1769.7 -26.93 41.68

4311.55 18.34 183.43 51.59 63.97 10 31 15 3911.5 14.94 178.29

2127.03 -32.17 30.89 56.67 102.25 21 8 0 1527.0 -30.15 22.26

4327.02 21.69 169.73 49.89 62.91 11 27 7 3727.0 17.88 162.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2035.4 3GR 589.6 SG3 150.5 ST 870.6 SR 541.5 SS 359.1

RRT .0064 RRF -.0296 RTF -.8101 CRT -.7110 CRS -.5045 CST .9621

SGB 2119.1 R23 -.0240 R13 -.8101 LSA 1020.1MSA $72.4 SSA 30.0

SG1 2035.4 862 389.6 THA .12 EL1 966.2 ELI 343.2 ALF 152.36

LAUNCH DATE NOV 29 1964 FLIGHT TII4E 144.00 ARRIVAL DATE ApR 22 1965

HELIOCENTRIC C_IC

RL 147.53 LAL -.00

RP 245.28 LAp 1.22

RC 128.232 GL 6.43

PLAN£TOCENTRIC CONIC

C3 87.022 VHL 6.085

LNCH AZMTN LNCH T|NE

90.00 17 44 10

90.00 7 39 39

100.00 19 9 49

100.00 9 18 41

110.00 20 27 50

110.00 10 15 9

DIFFERENTIAL CORRECTIONS

TDE .7343 TRA-I.UTS

ROE -.3862 RRA -.2496

FOE -.2304 FRA .9845

BOE .9272 8RA 1.8842

DISTANCE 392.768 EARTH TO MARS

LOL 66.81 VL 33.924 GAL -3.82 AZL 88.57 HCA 121.22 SMA 261.07 ECC .43894 INC 1.4264 Vl 30.196

LOP 188.04 Vp 23.959 GAP 23.62 AZIP 90.74 TAt. 347.45 TAp 108.67 RCA 146.48 AP037§.66 V2 22.364

GP 1.20 ZAL 110.22 ZAP 176.06 ET8 160.96 ZAE 154.46 ET[ 359.62 ZAC 89.80 ETC 256.09 CLp 176.24

DLA 8.62 RAL 180.88 RAD 6368.4 VEL 12.585 PTH 2.28 VHP 11.682 DpA .5g RAp 184.95 ECC 1.6093

L-I TIME INJ LAT |NJ L(_iG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIN iNJ 2 LAT iNJ 2 LONG

2643.80 -27.15 70.32 56.25 98.38 18 28 14 2043.8 -25.71 62.15

4733.86 16.36 202.69 50.62 66.56 9 18 32 4133.9 13.05 195.57

2367.60 -28.50 49.97 56.01 99.43 19 49 16 1767.6 -26.90 41.53

4485.30 17.61 183.63 50.04 65.45 10 31 27 3885.3 14.15 176.75

2123.42 -32.1t 30.62 55.21 102.40 21 3 14 1523.4 -30.07 22.00

4302.24 20.91 168.22 48.32 62.32 11 26 51 3702.2 17.04 161.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATiON ACCURACY

TC3 .6763 8AU .3354 SGT 2079.2 SGR 585.7 SG3 158.6 ST 874.0 SR 537.9 SS 361.8

tiC3 -.0391 FAU .05492 RRT .0128 RRF -.0309 RTF -,6139 CRT -.7032 CR8 -.4961 CST .9623

FC3-1.2842 BSP 6650 _ 2160.1 R23 .0196 R13 -.813g LSA 1021.0 MSA 374.9 SSA 30.8

BC3 .6776 FSP 421 9G1 2079.2 SG2 585.7 THA .22 ELi 966.2 ELI 345.9 ALF 152.83

LAUNCH DATE NOV 29 1964 FLIGHT T|ME 146.00 ARR|VA_ DATE ApR 24 1965

HELIOCEMTR1C CONIC

RL 147.55 LAL -.00

RP 243.01 LAP 1.20

RC 125.213 GL 8,57

PLANETOCENTRIC CON|C

C3 35.030 VHL 5.91g

LNCH AZMTH LNCH T|ME

90.00 17 38 35

90.00 8 0 28

100.00 19 4 27

100.00 9 17 18

110.00 20 22 58

110.00 10 15 16

DIFFERENTIAL CORRECT|ON$

TDE .7118 TRA-1.8429

ROE -.5467 RRA -.2413

FOE -.2268 FRA .9940

BOE .8976 8RA 1.8586

DISTANCE 394.195 EARTH TO MARS

LOL 66.81VL 35.785 GAL -3.63 AZL 88.59 HCA 122.12 SMA 256.05 ECC .4276t |NC 1.4143 VI 30.196

LOP 188.94 VP 23.770 GAp 25.20 AZP 90.75 TAL 347._5 TAp 109.97 RCA 146.56 APO 365.54 VZ 22.385

GP 1.24 ZAL 109.52 ZAP 175.58 ETS 162.43 ZAE 154.12 ETE 359.86 ZAC 89.93 ETC 256.07 CLP 175.75

OLA 9.22 RAL 180.28 RAD 6568.4 VEL 12.505 pTH 2.26 VHp 11.405 DpA .45 RAp 185.34 ECC 1.5765

L-i TiME iNJ LAT • INJ LONG INd RT A$C INJ A ZMTH |NJ TiME PO CST TIM ]NJ 2 LAT [NJ 2 LONG

2642.90 -27.14 70.46 54.79 98.41 18 22 38 2042.9 -25.70 62.09

4708.83 15.62 201.05 49.07 66.08 g 18 55 4106.8 12.26 lg3.99

2366.00 -28.48 49.85 54.55 99.49 19 43 53 1766.0 -26.87 41.42

4458.96 16.85 182.24 48.49 6_.94 10 31 37 3859.0 13.34 175.21

2120.30 -32.07 30.39 53.74 102.53 20 38 18 1520.3 -30.01 21.78

4277.43 20.12 166.73 46.76 61.77 11 26 34 3677.4 16.19 159.82

MIO-CC_JRSE ExECuT|ON ACCURACY ORB|T DETERM|NAT1ON ACCURACY

TC3 .7383 8AU .3462 SGT 2122.5 SGR 581.7 8G3 167.0 ST 877.2 SR 334.0 SS 363.4

RCS -.0394 FAU .03657 RRT .0180 RRF -.0334 RTF -.8187 CRT -.6965 CRS -.4838 CST .9609

FC3-1.3980 BSP 6893 SG8 2200.8 R23 -.0174 R13 -.8187 LSA 1021.5 NSA 377.2 SSA 31.5

BC3 .7393 FSP 444 SG1 2122.6 $62 581.6 THA .31 ELI 966.3 EL2 347.9 ALF 153.29

LAUNCH DATE NOV 29 1964 FLIGHT TIME 148.00 ARRIVAL DATE APR 26 1965

HELIOCENTRIC CCI4[C

RL 147.55 LAL -.00

RP 244.80 LAp 1.18

RC 127.239 GL 8.69

PLANETOCENTfllC C(_14lC

CS 33.177 VHL 5.780

LNCH AZMTH LNCH T]NE

90.00 17 32 49

go.o0 8 1 16

100.00 18 58 54

100.00 9 17 53

110.00 20 17 5S

110.00 10 15 21

DIFFERENTIAL CORRECTIONS

TOE .6904 TRA-1.8164 TC3 .8059 BAU .3579

ROE -.5280 RRA -.2533 RC3 -.0396 FAU .0§826

FDE -.2203 FRA 1.0035 FC3-1.5201 8SP 7112

ODE .8692 8RA 1.8314 OC3 .8068 FSP 470

DISTANCE 395.814 EARTH TO MARS

LOt. 66.81VL 35.653 GAL -3.45 AZL 88.60 HCA 123.03 SMA 251.45 ECC .41681 INC 1.4020 vl 30.196

LOP 189.85 Vp 23.590 GAP 24.59 AZP g0.76 TAL 348.26 TAp 111.28 RCA 146.64 APO 356.25 V2 22.407

GP 1.28 ZAL 108.78 ZAP 175.09 ET8 163.61 ZAE 153.83 ETE .10 ZAC 90.06 ETC 256.05 CLP 175.26

DLA 9.63 RAL 179.66 RAD 6568.3 VEL 12.432 PTH 2.25 VHp 11.136 DpA .32 RAp 185.73 ECC 1.5460

L-I TiME INJ LAT INJ LONG [NJ RT ASC [NJ AZMTH INJ TiME PO CST TiM |NJ 2 LAT [NJ 2 LONG

2642.37 -27.14 70.44 53.31 98.42 18 16 52 2042.6 -25.69 62.07

4679.72 14.86 199.42 47.53 65.62 9 19 16 4079.7 11.45 192.40

2364,94 -28.47 49.78 53.08 99.53 19 38 19 1764.9 -26.86 41.35

4432.38 16.09 180.66 46.94 64.46 10 31 43 3832.6 12.32 173.68

2117.67 -32.03 30.19 52.27 102.64 20 53 13 1517.7 -29.96 21.59

4252.36 19.32 165.26 45.20 61.23 11 26 13 $652.6 15.33 158.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2166.2 8GR 377.4 SG3 175.8 ST 880.2 gR 530.0 SS 364.0

RRT .0227 RRF -,0369 RTF -.8241 CRT -.6901CRS -.4680 CST .9583

SGB 2241.8 R23 -.0167 R13 -.8241 LSA 1021.3 MSA 379.4 SSA 32.Z

SG1 2166.2 SG2 577.2 THA .37 EL1 966.2 EL2 349.4 ALF 153.75
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 29 1964

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 244.5? LAP 1.15

RC 128.306 GL 8.62

PLANETC_ENTRIC CONIC

CS $1.451VHL §.S08

LNCH AZMTH LNCH TIMt

90.00 17 2S 52

90.00 8 2 3

100.00 18 53 Jl,O

100.00 8 18 2S

110.00 20 12 43

110.00 10 15 25

FLIGHT TIM( 150.00 ARRIVAL DATE ApR 28 1965

DISTANCE 38?.803 EARTH TO MARS

LOt. 86.81VL 35.526 GAL -3.27 AZL 88.61HCA 123.93 SMA 247.21 ECC .40650 INC 1.3895 vl $0.196

LOP 190.75 VP 23.419 GAP 23.98 AZP 90.78 T_L 348.87 TAp 112.80 RCA 146.72 Apo 347.70 v2 22.429

GP 1.32 ZAL 108.02 ZAP 174.59 ET$ 164.57 ZA(_153.SO ETE .33 ZAC 90.18 (TC 256.03 CLP 174.75

DLA 10.05 RAL 179.01 RAG 8568.3 VEL lZ.382 PTH 2.23 VHP 10.873 OPA .19

L-I TIME INJ LAT INJ LOHG IH_ RT ASC INJ AZ14TH INJ TIM( FO CST TIM

2842,81 -27.14 70.45 51.8A 98.41 18 10 54 2042.8

465_.59 14.10 197.79 4s.gg 65.18 9 19 36 4052.6

2364.43 -28.46 49.74 51.60 99.55 19 32 35 1764.4

4406.20 15.31 179.09 45.40 64.01 10 31 52 3806.2

2115.53 -32.00 30.04 50.80 102.73 20 47 38 1315.5

4227.86 18.50 163.81 45.65 60.73 11 25 5i 3627.9

RAP 186.11ECC 1.5176

INJ 2 LAT IN_ 2 LOnG

-25.69 62.08

10.63 190.83

-26.85 41.31

11.69 172.16

-29.92 21.44

14.48 157.02

DIFFERENTIAL C_R(CTiOt4S MID-COURSE EXECUTION ACCURACY

TOE .6895 TRA-l.7884 TC3 .8786 SAU .3898 SGT 2209.8 S_ |72.9 SG3 185.0

ROE -.5099 RRA -.2256 RC3 -.0395 FAU .06001 RRT .0272 RRF -.0408 RTF -.8296

FOE -.2159 FRA 1.0128 FC3-1.6520 BSP 7304 SG8 2282.8 R23 -.0187 RI3 -.8296

80E .8416 SRA 1.8026 BC3 .8795 FSP 498 SGI 2209.6 SG2 572.8 THA .43

LAUNCH DATE NOV 29 1984 FLIGHT TIN( t52.00

HELIOCENTRIC CC_IIC DISTANCE 399.546

RL 147.55 LAL -.00 LOL 66.81 VL 35.404 GAL -3.09 AZL 88.62 HCA 124.84 SMA

RP 244.34 LAP 1.13 LOP 191.68 yp 23.238 GAP 23.37 AZP 90.79 TAL 349.10 TAP

RC 131.411 GL 8.94 GP 1.36 ZAL 107.24 ZAP 174.08 ETS 165.37 Z_d[ 153.41 ETE

PLANETOCENTRIC CCNIC

C3 29.845 VHL 5.463 OLA 10.48 RAL 178.33 RAO 6588.2 VEL 12.297 PTH 2.21 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIdlTH INJ TIME

90.00 17 20 43 2643.61 -27.15 70.51 50.38 98.38 18 4 47

90.00 8 2 49 4625.46 13.31 196.19 44.46 64.78 9 19 54

100.00 16 47 IG 2364.46 -26.46 49.75 50.13 99.35 19 26 40

100.00 9 18 57 4379.85 14.51 177.53 43.86 63.58 10 31 58

110.00 20 7 21 2113.89 -31.97 29.92 49.32 102.79 20 42 35

110.00 10 15 22 4203.18 17.67 182.37 42.11 60.25 11 25 25

DIFFERENTIAL C4_RRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .6490 TRA-I.?591 TC3 .9571 BAU .3822 _T_T 2253.2 $_R 368.1 303 194.7

ROE -.4925 RRA -.2182 RC3 -.0391 FAU .06184 RRT .0316 RRF *.0456 RTF -.8355

FOE -.2060 FRA 1.0217 FC3-1.7939 B_P 7471 SG8 2323.7 R23 -.0174 R13 -.8355

8DE .8147 BRA 1.7726 BCS .9579 FSP 528 SGI 2233.3 362 567.8 THA .49

ORBIT DETERMINATION ACCURACY

ST 882.4 SR 525.7 SS 364.1

CRT -.6840 CRS -.4505 CST .SSSO

LSA I020.3 MSA 381.5 SSA 32.8

EL1 965.5 EL2 350.5 ALF 154.18

ARRIVAL DATE ApR 30 1965

EARTH TO MARS

243.30 (CC .39686 INC 1.3763 vl 30.196

113.94 RCA 146.79 APO 339.81 V2 22.451

• 57 ZAC 90.31 ETC 256.02 CLP 174.24

10.6i8 DPA .06 RAp 186.49 ECC 1.4912

PO CST TIM INJ 2 LAT INJ 2 LONG

2043.6 -25.71 62.14

4025.5 9.81 189.26

1764.5 -26.85 41.32

5779.8 10.85 170.66

1513.9 °29.88 21.35

3803.2 13.58 155.65

ORBIT DETERMINATION ACCURACY

ST 883.8 SR 521.2 SS $63.5

CRT -.8780 CRS -.4301CST .9506

LSA 1018.1MSA 383.6 SSA 33.5

EL1 964.0 EL2 351.2 ALF 154.60

LAUMCH DATE NOV 29 1964

HELIOCENTRIC CONIC

Rk 147.$5 LAL -.00

RP 244.11 LAP 1.11

RC 133.550 GL 9.06

PLAN[TOCENTRIC CONIC

C3 26.350 VHL 5.324

LNCH AZMTH LMCH TIME

90.00 17 14 25

90.00 8 3 33

100.00 18 41 13

100.00 9 19 25

110.00 20 1 50

110.00 10 15 18

FLIGHT TIME 154.00 ARRIVAL DATE MAY 2 1965

DISTANCE 401.628 EARTH TO MARS

LOL 66.81Vk 35.288 GAL -2.92 AZL 88.64 HCA 125.75 SMA 239.69 ECC .38727 INC 1.3631 vl 30.196

LOP 192.57 VP 23.101 GAP 22.76 A ZP 90.80 TAL 349.53 TAp 115.28 RCA 146.86 APO 332.$1 V2 22.475

GP 1.41 ZAL 106.43 ZAP 173.57 ET8 t66.03 ZAE i53.26 [TE .81 ZAC 90.44 ETC 256.00 CLP 173.73

DLA 10.91RAL 177.63 RAD 6568.1VEL 12.238 PTH 2.20 VHP 10.369 DpA -.06 RAp 186.87 ECC 1.4666

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2644.98 -27.16 70.61 48.68 98.34 17 58 30 2045.0 -25.73 62.23

4598.59 12.52 194.59 42.g3 64.39 9 20 ll 3998.4 8.98 187.71

2365.03 -28.47 49.78 48.65 99.53 19 20 38 1765.0 -26.86 41.35

4353.58 13.71 175.99 42.33 63.18 10 31 59 3753.6 10.00 169.16

2112.74 -31.96 29.83 47.85 102.84 20 57 3 1512.7 -29.86 21.25

4178.82 16.84 160.96 40.57 59.80 11 24 56 3578.6 12.70 154.29

DIFFERENTIAL CORRECTIONS

TOE .8282 TRA-t.T289 TC3 1.0397 BAU .3943

flOE -.4757 RflA -.2111RC3 -.0383 FAU .06376

FOE -.1968 FRX 1.0L_)3 FC3-1.9472 GSP T845

ODE .7879 BRA 1.7417 8C3 1.0404 FSP 560

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2296.2 SGR 563.1 863 204.8 ST 883.8 SR 516.5 SS 361.9

RRT .0364 RRF -.0509 RTF -.8409 CRT -.6716 CRS -.4072 CST .9454

SG8 2364.3 R23 -.0183 R13 -.8409 LSA 1014,4 MSA 385.7 SSA 34.1

SG1 2296.3 SG2 562.8 THA .54 EL1 961.5 EL2 351.9 ALF 154.99

LAUNCH DATE NOV 29 1964 FLIGHT TIME 156.00 ARRIVAL DATE MAY 4 1965

HELIOCENTRIC CONIC OISTANCE 403.837

RL 147.55 LAL -;00 LOL 66.81 VL 35.176 GAL -2.75 AZL 88.65 HCA 126.86 SMA

RP 245.87 LAp 1.08 LOP 193.48 _p 22.954 GAP 22.18 AZP 90.81 TAL 349.97 TAP

RC 135.719 GL 9.17 GP 1.46 ZAL 105.60 ZAP 173.05 ETS 166.59 ZAE 153.17 ETE

PLANETOCENTRIC CONIC

C3 26.959 VHL 5.192 DLA 11.34 RAL 176.91RAO 6568.1 VEL 12.179 PTH 2.19 VHP

LNCH AZ14TH LNCH TIME L-I TIME INJ LAT

90.00 17 7 56 2646.89 -27.18

90.00 8 4 14 4571.42 11.73

100.00 18 34 59 2388.12 -28.48

100.00 9 19 52 4327.43 12.90

110.00 19 56 11 2112.08 -31.$4

110.00 10 15 10 4154.23 18.00

DIFFERENTIAL CCRRECTION8

I0E .8073 TRA-1.6979 TC3 1.1270 BAU .4084

ROE -.4594 RRA -.2042 RC3 -.0371FAU .06577

FOE -.1889 FflA 1.0362 FC3-2.1121B_P 7807

BOE .7615 8RA 1.7102 0C3 1.1276 FSP 593

EARTH TO MARS

236.34 ECC .37831 INC 1.3495 vl 30.196

116.63 RCA 146.95 Apo 325.75 v2 22.498

1.05 ZAC 90.58 ETC 255.99 CLP 177.20

10.126 OpA -.18 RAp 187.24 ECC 1.4437

INJ LONG INJ RT A$C INJ AZI4TH INJ TIME PC) C$T TIM INJ 2 LAX INJ 2 LONG

70.74 47.40 98.27 17 §2 5 2046.9 -25.75 62.37

193.01 41.42 64.04 9 20 26 3971.4 8.14 186.17

49.86 47.17 99.4g 19 14 26 I766.1 -26.87 41.43

174.47 40.81 62.80 lO 31 59 3727.4 9.16 167.69

29.78 46.38 102.87 20 31 25 1512.1 -29.84 21.20

159.57 39.05 59.38 11 24 24 3554.2 11.81 152.96

kID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2338.9 Sr_R 558.0 SG3 215.4 ST 882.6 SR 511.6 SS 359.g

RRT .0416 RRF -.0587 RTF -.8462 CRT -.6649 CR$ -.3824 CST .9393

8CAB 2404.5 R23 -.0194 R13 -.8485 LSA 1009.3 MSA 38?.8 SSA $4.8

$61 2339.0 SG2 557.4 THA .60 EL1 957.4 EL2 352.3 ALF 155._7

1539



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 29 1964 FLIGHT TIME 158.00 ARRIVAL OATE MAY K 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 243.63 LAP 1.06

RC 137.915 GL g.28

PLANETOCENTRIC CONIC

C3 Z5.865 VNL 5.066

LMCH AZNTN LNCH TIME

90.00 17 1 18

90.00 8 4 54

100.00 18 28 37

100_90 9 ZO 16

110.00 19 50 Z3

110,00 10 14 59

DIFFERENTIAL C,CRRECTIONS

TOE .5862 TRA-l.6668 TC3 1.2192 BAU .4185

ROE -.4438 RRA -.1975 RC3 -.0355 FAU .06789

FOE -.1739 FRA 1.0425 FC3-2.zgoo BSP 7971

8DE .7352 BRA 1.6784 BC3 1.2198 FSP 629

DISTANCE 406.161 EARTH TO MARS

LOL 66.81 VL 35.070 GAL -2.58 A ZL 88.66 HCA 127.57 SNA 233.23 ECC .36975 |NC 1.3355 vl 30.196

LOP 194.39 VP 22.814 GAP 21.56 AZP 90.81 TAL 350.42 TAp 117.99 RCA 147.00 APO 319.47 VZ 22.522

GP 1.51 ZAL 104.75 ZkP 172.52 ETS 167.06 ZAE 153.12 ETE 1.29 ZAC 90.71ETC 255.97 CLP 172.67

OLA 11.78 RAL 176.16 RAD 6568.0 VEL 12.126 PTH 2.17 VHF 9.889 OPA -.Z9 RAp 187.61 ECC 1.4224

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2649.35 -27.20 70.92 45.93 98.19 17 45 27 2049.3 -25.79 62.54

4544.58 10.92 191.45 39.91 63.71 9 20 38 3944.6 7.30 184.64

2367.73 -28.50 49.98 45.70 99.43 19 8 5 1767.7 -26.90 41.54

4301.43 12.09 172.97 39.30 62.45 10 31 57 3701.4 8.31 166.22

Z111.88 -31.94 29.77 44.91 102.88 20 25 35 1511.9 -29.84 21.19

4130.04 15.15 158.20 37.54 58.99 11 23 49 3530.0 10.93 151.64

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2382.0 8GR 552.5 SG3 226.5 ST 880.1 SR 506.6 SS 357.4

RRT .0473 RRF -.0632 RTF -.8515 CRT -.6577 CRS -.3548 CST .9322

SG8 2445.2 R23 -.OZo7 R13 -.8515 LSA 1002.8 NSA 590.0 SSA 35.5

SG1 2382.1 SG2 551.9 THA .66 EL1 952.3 ELI 352.7 ALF 155.73

LAUNCH DATE NOV 29 1964 FLIGHT TIME 160.00 ARRIVAL OATE NAY 8 1965

HELIOCENTRIC CCNIC

RL 147.55 LAL -.00

RP 243.38 LAP 1.03

RC 140.134 GL 9.37

PLANETOCENTR|C CONIC

C3 24.460 VHL 4.946 DLA 12.22 RAL 175.39 RAD 6568.0 VEL 12.076 PTH 2.16 VHP

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 15 54 3_ 2652.32 -27.23 71.13 44.45 98.08 17 38 43

90.00 8 5 31 4517.92 10.11 189.91 38.41 63.41 9 20 49

100.00 18 22 6 2369.83 -28.52 50.13 44.23 99_35 19 1 36

100.00 9 20 37 4275.65 11.27 171.49 37.80 62.13 10 31 52

110.00 19 44 27 2112.14 -31.95 29.79 43.45 102.87 20 19 39

110.00 10 14 45 4106.10 14.31 156.86 36.03 58.62 11 23 11

DIFFERENTIAL C(:RRECTZONS MID-COURSE EXECUTION ACCURACY

TOE .5644 TRA-1.8338 TC3 1.$145 BAU .4300 SGT 2424.4 SGR 546.9 SG3 238.2

ROE -.4288 RRA -.1911 RC3 -.0333 FAU .07009 RRT .0540 RRF -.0706 RTF -.8563

FOE -.1858 FRA 1.0483 FCS-Z.4807 BSP 8138 S_ 2485.3 R23 -.0219 R13 -.8564

BDE .7088 BRA 1.6469 BC3 1.3149 FSP 667 SGt 2424.6 SG2 546.1 THA .74

LOL

LOP 195.30 VP 22.682 GAP 20.96 AZP 90.82 TAt. 350.88 TAP 119.36 RCA 147.05 APO 313.63

GP 1.56 ZAL 103.88 ZAP 171.98 ETS 167.47 ZNE 153.11 ETE 1.54 ZAC 90.84 ETC 255.96

DISTANCE 408.589 EARTH TO MARS

66.81 VL 34.968 GAL -2.42 AZL 88.68 HCA 128.48 SNA 230.34 ECC .36159 INC 1.3212 Vl 30.196

VZ 2Z.547

CLP 172.13

9.658 DpA -.40 RAp 187.97 ECC 1.4025

PO CST TIN INJ Z LAT INJ 2 LONG

2052.3 -25.83 62.74

3917.9 6.46 183.13

1769.8 -26.93 41.69

3675.6 7.46 164.78

1512.1 -29.85 21.20

3506.1 10.05 150.35

ORBIT DETERMINATION ACCURACY

ST 876.0 SR 501.3 SS 354.4

CRT -.6496 CRS -.3237 CST .9239

LSA 994,5 NSA 392.5 SSA 36.2

ELI 945.6 ELZ 353.2 ALF 156.06

LAUNCH DATE NOV Z8 1964 FLIGHT TIME 162.00 ARRIVAL DATE MAY 10 ]965

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 243.12 LAP 1.01

RC 142.373 GL 9.47

PLANETOCENTRIC CONIC

C3 23.339 VHL 4.831

LNCH AZMTH LNCH TIME

90.00 16 47 35

90.00 8 6 5

100.00 18 15 27

100.00 9 20 54

110.00 19 38 Z5

110.00 10 14 26

DIFFERENTIAL CCRRECTIONs

TDE .5429 TRA-l.6033 TC3 1.4167 BAU .4421

ROE -.4143 RRA -.1850 RC3 -.0306 FAU .07244

FOE -.1507 FRA 1.0523 FC3-2.6870 BSP 8294

BOE .6829 BRA 1.6139 BC3 1.4170 FSP 706

DISTANCE 411.114 EARTH TO MARS

LOL 66.81 VL 34.870 GAL -2.26 AZL 86.69 HCA 129.40 SMA 227.65 ECC .35379 INC 1.3065 vl 30.196

LO_ 196.22 VP 22.556 GAP . 20.37 AZP 90.83 TAL 351.34 TAp 120.74 RCA 147.11 Apo 308.20 VZ 22.572

GP 1.62 ZAL 102.99 ZAP 171.43 ETS 167.82 ZAE 153.15 ETE 1.80 ZAC 90.98 ETC 255.94 CLP 171.59

DLA 12.66 RAL 174.59 RAO 8567.9 VEL 12.030 pTH 2.15 VHp 9.433 DpA -.50 RAp 188.33 ECC 1.5841

L-! TIME ]NJ LAT ]NJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ Z LONG

2655.79 -Z7.26 71.38 42.98 97.96 17 31 51 2055.8 -25.88 62.99

4491.49 9.30 188.39 36.92 63.15 9 20 57 3891.5 5.63 181.64

2372.40 -28.55 50.32 42.76 99,26 18 55 "0 1772.4 -26.97 41.87

4250.09 10.46 170.03 36.31 61.84 10 31 44 3650.1 6.61 163.36

2112.83 -31.96 29.84 41.99 102.84 20 13 57 1512.8 -29.86 21.25

4082.44 13.46 155.54 34.54 58.28 11 22 29 3482.4 9.17 149.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2467.0 SGR 541.1SG3 250.5 ST 870.7 SR 495.9 SS 350.8

RRT .0610 RRF -.0785 RTF -.8613 CRT -.6414 CRS -.2905 CST .9143

SG8 2525.7 R23 -.0233 R13 -.8614 LSA 984.8 MSA 394.9 SSA 37.0

SGt 2467.2 SG2 540.1THA .80 ELI 937.7 EL2 553.3 ALF 156.38

LAUNCH DATE NOV 29 1964 FLIGHT TIME 164.00 ARRIVAL DATE NAY IZ 1965

HELIOCENTRIC CONIC DISTANCE 413.726

RL 147.55 LAL -.00 LOL 66.81 VL 34.777 GAL -2.11 AZL 88.71 PiCA

RF 242.87 LAP .98 LOP 197.14 VP 22.437 GAP 19.78 AZP 90.84 TAL

tiC 144.629 GL 9.55 GP 1.67 ZAL 102.08 ZAP 170.88 ETS 168.11 ZAE

PLANETOCENTRIC CONIC

C3 22.297 VHL 4.722 DLA

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

90.00 16 40 32 2659.72 -27.30 71.66 41.51 97.83 17 24 52

90.00 8 6 36 4465.33 8.49 186.89 35.45 62.89 9 21 2

1OO.OO 18 8 41 2375.42 -28.58 50.54 41.29 99.15 18 48 17

100.00 9 21 8 4224.86 9.64 168.60 34.84 61.57 10 31 33

110.00 19 32 15 2113.93 -31.97 29.92 40.53 102.79 20 7 29

110.00 10 14 4 4059.11 12.65 154.26 33.06 57.97 11 21 43

DIFFERENTIAL CCRREETIONs MID-COURSE ExECuTION ACCURACY

TOE .5204 TRA-1.5710 TC5 1.5200 BAU .4552 SGT 2507.9 SGR 535.2 SG3 263.4

ROE -.4004 RRA -.1790 RC3 -.0271 FAU .07486 RRT .0693 RRF -.0875 RTF -.8657

FOE -.1361 FRA 1.0555 FC3-2.9085 BSP 8464 SG8 2564.4 R23 -.0247 R13 -.8658

BOE .6566 BRA 1.5811 BC3 1.5202 FSp 748 8G1 2508.2 SG2 533.8 THA .89

EARTH TO MARS

130.52 SMA 225.1_ ECC .34636 INC 1.2913 vl 30.196

35_.81 TAp _22.13 RCA 147.16 Apo 303.12 V2 22.598

153.23 ETE 2.06 ZAC 91.11ETC 255.93 CLP 171.03

13.10 RAL 173.77 RAD 6567.9 VEL 11.986 PTH 2.14 VHp 9.213 DpA -.60 RAp 188.68 ECC 1.3670

PO CST TIM INJ 2 LAT INJ 2 LONG

2059.7 -Z5.94 63.26

3865.3 4.79 180.17

1775.4 -27.02 42.08

3624.9 5.77 161.95

1515.9 -29.88 21.33

3459.1 8.30 147.83

ORBIT DETERMINATION ACCURACY

ST 863.3 SR 490.4 SS 546.7

CRT -.6319 CRS -.2522 CST .9028

LSA 972.8 MSA 397.8 SSA 37.8

EL1 927.7 EL2 353.7 ALF 156.67
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 29 1964 FLIGHT TI_ 166.00 ARRIVAL DATE MAY 14 1965

HELIOCENTRIC CONIC DISTANCE 416.420 EARTH TO MARS

RL 147.55 LAL -.00 LOL 66.81VL 34.686 GAL -1.95 AZL 88.72 HCA 151.24 SMA 222.80 ECC .38926 INC 1.2757 vl 30.196

RP 242.60 LAP .96 LOP 196.06 VP 22.325 GAP 19.19 AZP 90.84 TAL 352.28 TAp 125.52 RCA 147.21APO 298.56 V2 22.624

RC 146.900 GL 9.62 GP 1.74 ZAL 101.15 ZAP 170.31ETS 168.37 ZA( 153.35 ETE 2.33 ZAC 91.25 ETC 255.92 CLP 170.47

PLANETOCENTRIC CONIC

C3 21.S27 VHL 4.618 DLA 1S.54 RAL 172.93 RAD 8567.9 VEL 11.946 PTH 2.13 VHP 8.999 OpA -.69 RAp 189.0S ECC 1.3510

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT

gO.D0 16 33 21 2664.10 -27.34

90.00 8 7 4 4438.45 7.69

100.00 18 1 48 2378.87 -28.62

100.00 9 21 18 4199.91 8.83

110.00 19 25 $9 2115.43 -32.00

110.00 10 13 36 4038.11 11.79

DIFFERENTIAL CORRECTION8

TOE .5086 TRA-t. S281 TC3 1.6475 BAU .4698

ROE -.3871 RRA -.1735 RC3 -.0233 FAU .07733

FOE -.1190 FRA 1.0593 FC3-3.1393 8$P 8377

BOE .6382 BRA 1.5379 9C3 1.6477 FSP 786

LAUNCH 0ATE NOV 29 1964

HELIOCENTRIC CCIMIC

RL 147.55 LAL -.00 LOt. 68.81 VL 34.602 GAL -1.81 AZL

RP 242.34 LAp .93 LOP 198.98 VP 22.219 GAp 18.61 AZP

1.80 ZAL 100.21 ZAP 189.74 ETS

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.98 40,04 97.67 17 17 45 2064.1 -26.00 68.57

185.42 33.98 62.66 9 21 S 3839.4 3.97 178.72

50.79 39.83 99.02 L3 41 27 1778.9 -27.08 42.32

167.20 33.37 61.33 10 31 18 3599.9 4.98 160.57

30.03 39.08 102.73 20 1 15 1515.4 -29.91 21.44

183.00 31.59 57.68 11 20 52 3436.1 7.44 146.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2552.8 SC_ 529.3 SG3 276.7 ST 861.7 SR 484.9 SS 342.3

RRT .0710 RRF -.0979 RTF -.8735 CRT -.6324 CRS -.2068 CST .8814

SG8 2807.1 R23 -.0332 R13 -.8736 LSA 966.3 MSA 399.4 SSA $8.0

861 2553.0 SG2 527.9 THA ,88 EL1 924.7 EL2 350.0 ALF 156.92

FLIGHT TIM( 168.00 ARRIVAL DATE MAY 16 1965

DISTANCE 419.188 EARTH TO MARS

$8.74 HCA 132.16 SMA 220.60 ECC .38248 INC 1.2596 Vl 30.186

R0.83 Tk_ 352.76 TAp 124.92 RCA 147.26 APO 298.95 V2 22.651

168.39 ZAE 153.31 ETE 2.62 ZAC 91.39 ETC 255.91 CLP 169.90RC 149.184 GL 9.68 GP

PLANETOCENTRIC CONIC

CS 20.428 VHL 4.518 DLA 13.97 RAL 172.07 RAD 6567.8 VEL 11.908 PTH 2.12 VHP 8.790 DpA -.78 RAp 189.38 ECC 1.$362

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 16 26 6 2688.84 -27.38

90.00 8 7 27 4414.00 6.89

100.00 17 $4 30 2382.87 -28.66

lO0.OO 9 21 24 4175.41 8.03

110.00 19 19 38 2117.23 -32.02

110.00 10 13 4 4018.$9 10.97

DIFFERENTIAL CORRECTIONS

TO( .4809 TRA-1.SO03 TC3 1.7497 BAU .4778

ROE -.5742 RRA -.1678 RC3 -.0181 FAU .08009

F0E -.1036 FRA 1.0388 FC3-3.3943 BSII= 8661

BDE .6094 BRA 1.S097 BC5 1.7498 FSP 840

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.32 38.58 97.51 17 10 34 2068.8 -26.06 68.90

183.97 32.53 62.47 9 21 1 3814.0 S.15 177.29

51.06 38.37 98.88 18 34 33 1782.7 -27.18 42.59

165.82 31.91 61.11 10 31 0 3575.4 4.11 159.22

30.16 37.63 102.65 19 54 57 1517.3 -29.95 21.57

151.77 30.14 57.42 11 19 58 3413.6 6.60 145.41

NID-COURSIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2591.2 8DR 522.9 SG3 291.0 ST 848.4 SR 478.9 S$ $37.9

RRT .0847 RRF -.1084 RTF - _758 CRT -.6167 CRS -.1645 CST .8702

S_ 2843.5 R23 -.0312 R13 -.8739 LSA 948.S MSA 403.1SSA $9.2

_1_1 259|.8 SG2 520.9 THA 1.02 ELI 908.4 EL2 $52.1 ALF 157.19

LAUNCH DATE NOV 29 1964 FLIGHT TIME 170.00 ARRIVAL DATE NAY 18 1965

HELIOCENTRIC CONIC DISTANCE 422.024 EARTH TO MARS

RL 147.58 LAL -.00 LOt. 66.81VL 34.520 GAL -1.66 AZL 88.76 HCA 188.08 SMA 218.55 ECC .32602 INC 1.2430 vl 30.196

RP 242.06 LAP .91 LOP 199.90 VP 22.120 GAP 18.03 kip 90.85 TAL 353.24 TAp 126.32 RCA 147.30 APO 289.80 v2 22.678

RC 151.478 GL 8.74 GP 1.87 ZAL 99.23 ZAP 189.15 (T8 198.78 ZAE 153.70 ETE 2.92 ZAC gl.SS ETC 258.80 CLP 169.31

FLANETOCENTRIC CONIC

CS 19.588 VHL 4.428 OLA 14.40 RAL 171.18 RAD SS67.S VEL 11.873 PTH 2.11VHp S.$86 DPA -.86 RAp 189.72 ECC 1.3224

LNCH AZMTH LNCH 1114( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 18 45 2673.94 -27.43 72.68 37.13 97.33 17 S 19 2073.9 -26.18 64.26

90.00 6 7 46 4380.RG 6.10 182.56 S1.09 62.29 9 20 55 $789.0 2.$4 175.89

lOO.OO 17 47 47 2386.79 -28.70 51.36 36.92 98.73 18 27 34 1786.8 -27.20 42.88

100.00 9 21 23 4151.34 7.28 164.47 30.47 60.92 10 30 37 $551.S S.30 157.89

110.00 19 13 15 2119.38 -32.08 30.32 36.19 102.57 19 48 34 1519.4 -29.99 21.72

110.00 10 12 27 $991.51 10.16 150.58 28.70 57.18 11 IS 58 3391.5 5.76 144.24

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4564 TRA-1.4898 TC3 1.6618 BAU .4878 SGT 2631.2 Sr_ 516.4 SG3 306.1 ST 835.9 SR 472.9 SS 333.4

RDE -.$618 RRA -.1626 RC3 -.0122 FAU .08297 RRT .0974 RRF -.1201 RTF -.8790 CRT -.6029 CRS -.1176 CST .8548

FOE -.0888 FRA 1.0579 FC3-5.8673 9_P 8891 _ 2681.4 R23 -.0312 RI3 -.8792 LSA 930.9 MSA 406.6 SSA 40.2

BOE .5824 8RA 1.4786 BC3 1.8618 FS4P 888 SGt 2631.7 SG2 513.9 THA 1.14 ELI 893.1 EL2 $58.1 ALF 157.45

LAUNCH OATS NOV 29 1964

HELIOCENTRIC C_NIC

RL 147.$5 LAL -.OO

RP 241.79 LAP .88

RC 1SS.781 GL 9.78

PLANETOCENTR[C CONIC

C3 18.808 VHL 4.337

LNCH AZMTH LNCH TIME

90.00 16 11 20

90.00 8 8 1

100.00 17 40 41

100.00 9 21 21

1!0.00 19 6 47

110.00 10 11 44

FLIGHT TIME 172.00 ARRIVAL DATE HAY 20 1965

DISTANCE 424.925 EARTH TO MARS

LOL 66.81 VL 34.442 GAL -1.52 AZL 88,77 HCA 134.01 SMA 216.62 ECC .31986 INC 1.2259 vl 30.196

LOP 200.83 VP 22.028 GAP 17.46 AZP 90.83 TAL. 353.72 TAP 127.78 RCA 147.34 APO 285.91 V2 22.706

TIP 1.94 ZAL 98.28 ZAP 168.56 ETS 168.94 Z/dE 153.94 ETE S.23 ZAC 91.68 ETC 253.89 CLP 168.72

OLA 14.82 RAL 170.29 RAD 656T.S VEL 11.840 PTH 2.10 VHP 8.387 DpA -.93

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2679.33 -27.47 73.07 35,66 97.14 16 55 59 2079.S

4364.39 5.32 181.17 29.66 62.15 9 20 45 5764.4

2391.21 -28.75 51.68 35,48 98.57 18 20 32 1791.2

4127.74 6.45 163.16 29.04 60.75 10 30 9 3527.7

2121.78 -32.09 30.50 34.76 102.47 19 42 9 1521,8

3969.94 9.36 149.42 27,27 56.97 11 17 54 3369.9

DIFFERENTIAL

TOE .4325

ROE -.3499

FOE -.0681

BIDE .5863

CORRECTIONs

TRA-1.4369 TC3 1.9775 BAU .4972

RRA -.1875 RC3 -.0053 FAU .08393

FRA 1.0559 FC3-3.9555 BSP 9060

BRA 1.4455 8C3 -1.9775 FSP 938

RAp 190.05 ECC 1.3095

INJ 2 LAT INJ 2 LONG

-26.20 64.64

1.55 174.32

-27.26 43.19

2.50 156.60

-$0.04 21.89

4.94 14S.11

ORBIT DETERMINATION ACCURACY

ST 822.S SR 466.8 SS $29.0

CRT -.5891 CRS -.0646 CST .8351

LSA 912.S MSA 410.3 SSA 41.1

ELI 876.9 EL2 353.7 ALF 157.69

MID-COURSE EXECUTION ACCURACY

SGT 2669.2 SGR 510.0 SG3 321.7

RRT .1107 RRF -.1334 RTF -.8825

SGB 2717.5 R23 -.0323 R13 -.8826

SGI 2668.8 SG2 506.7 THA 1.26

1541



JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1, 19641

LAUNCH DATE MO¥ 29 1964 FLIGHT TIM( 174.00 ARRIVAL DATE MAY 22 1965

HELIOCENTRIC CONIC

RL 147.55 LAb -.00

RP 241.51 LAP .8G

RC 156.092 GL 9.81

PLANETOCENTRIC CONIC

C3 18.084 VHL 4.253

LNCH AZMTH LNCH TIME

90.00 16 3 52

90.00 9 8 9

100.00 17 33 31

100.00 9 21 11

110.00 19 0 17

110.00 10 10 55

DIFFERENTIAL CORRECTIONS

TOE .4091 TRA-1.4040 TC3 2.0980 BAU .5072

ROE -.3366 RRA -.1528 RC3 .0027 FAD .08908

FOE -.0478 FRA 1.0527 FC3-4.2846 BSl s 9218

BIDE .5310 8RA 1.4122 BC3 Z.0980 FSP 992

DISTANCE 427.884 EARTH TO MARS

LOt. 8S.81 VL 34.367 GAL -1.38 AZL 88.79 HCA 134.94 SMA 214.82 ECC .51397 INC 1.2081 V1 30.196

LOP 201.78 Vp 21.938 GAP 18.89 AZP 90.85 TAL 354.20 TAp 129.14 RCA 147.37 Apo 282.26 V2 22.734

GP 2.02 ZAL 97.30 ZAP 167.95 ET$ 169.08 ZAE 154.20 ETE 3.57 ZAC 91.82 ETC 255.88 CLP 166.12

DLA 15.24 RAL 169.37 RAO 8567.7 VEL tl.810 PTH 2.09 VHp 8.192 DpA -1.00 RAp 190.68 ECC 1.2976

L-I TIME INJ LAT INJ LOHG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2684.97 -27.52 73.48 34.24 96.94 16 48 37 2085.0 -26.27 65.05

4340.35 4.55 179.82 28.24 62.02 9 20 30 3740.3 .78 176.18

2395.86 -26.79 52.02 34.04 98.40 18 13 27 1795.9 -27.33 43.52

4104.89 5.68 161.88 27.62 60.80 10 29 36 3504.7 1.72 155.36

2124.40 -32.13 30.70 33.33 102.36 19 35 41 1524.4 -30.09 22.07

3948.91 6.58 148.29 25.85 56.78 11 16 44 3348.9 4.15 142.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATIOH ACCURACY

SGT 2707.7 Sr,A_ 503.5 SG3 338.2 ST 807.9 3R 460.6 SS 324.7

RflT .1250 RRF -.1483 RTF -.8859 CRT -.5747 CflS -.0055 CST .8113

S_ 2754.1 R23 -.0339 R13 -.8861 LSA 892.5 MSA 414.6 SSA 42.1

SGI 2708.5 $62 499.4 THA 1.38 ELI 859.9 (L2 354.2 ALF 157.92

LAUNCH DATE NOV 5)8 15H_ FLIGHT TIME 176.00 ARRIVAL DATE HAY 24 1965

HELIOCENTRIC C_IAIC

RL 147.55 LAL -.00 L(_. 66.81 VL

RP 241.22 LAP .83 LOP 202.69 VP

RC 158.408 GL 9.82 GP 2.10 ZAL

PLAN[TOCENTRIC CONIC

C3 17.411 Vt'lL. 4.175 OLA

LNCH AZ14TH LN(H TIME L-I TIN[ INJ LAT

90.00 15 56 23 2890.79 -27.57

90.00 8 8 12 4518.89 3.80

100.00 17 28 20 2400.68 -28.84

100.00 9 20 55 4082.24 4.93

110.00 18 SS 45 2127.20 -32.17

110.00 10 10 0 3928.48 7.81

DIFFERENTIAL C-_RRECTION8

TOE .3874 TRA-1.3696 TC$ 2.2219 8AU .5172

ROE -.3277 RRA -.1478 RC3 .0119 FAU .09235

FDE -.0269 FRA 1.0475 FC3-4.5921 8SP 9358

BOE .5074 8RA 1.3776 BC3 2.2219 FSP 1049

DISTANCE 430.889 EARTH TO MARS

34.296 GAL -1.25 AZL 88.81 HCA 135.87 SMA 213.12 ECC .30836 INC 1.1898 vl 30.196

21.85§ GAP 16.33 AZP 90.85 TAL 354.69 TAp 130.56 RCA 147.40 APO 278.84 V2 22.762

99.32 ZAp 167.33 (TS 1_169.19 zAE 154.51 ET( 3.92 ZAC 91.97 ETC 255.87 CLp 167.50

15.65 RAL 168.44 RAO 6567.7 VEL 11.781 PTH 2.08 VHP 8.002 DPA -1.06 RAp 190.70 ECC 1.2865

INJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.90 32.80 96.74 16 41 14 2090.6 -26.35 65.44

176.51 26.84 61.92 9 20 9 3716.9 .02 171.87

52.37 32.61 98,22 18 S 21 1800.7 -27.40 43.86

160.64 26.22 60.48 10 28 58 3482.2 .96 154.10

30.90 31.92 102.24 19 29 12 1527.2 -30.15 22.27

147.20 24.45 56.62 11 15 29 3528.5 3.37 140.93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2745.1 8GR 497.0 SGS 355.4 ST 793.3 SR 454.4 SS 320.9

RRT .1398 RRF -.1643 RTF -.8894 CRT -.5612 CRS .0557 CST .7839

SG8 2789.7 R23 -.0364 R18 -.8896 LSA 872.8 HSA 418.6 SSA 43.1

SGI 2746.0 $62 491.9 ?HA 1.50 EL| 842.9 EL2 553.9 ALF 158.14

LAUNCH DATE HOV 29 1964 FL|GHT TIME 178.00 ARRIVAL DATE MAY 26 1965

DISTANCE 433.984 EARTH TO MARS

-1.12 AZL 88.83 HCA 136.60 SMA 211.52 ECC .303011NC 1.1707 vl 50.196

TOE .3938 TRA-1.3355 TC3 2.3465 BAU .§288

ROE -.3172 RRA -.1483 RC3 .0223 FAU .09580

FOE -.0031 FRA 1.0414 FC3-4.9411 BSP 8313

BIDE .4842 BRA 1.3433 BC3 2.5487 FSP 1111

355.18 TAp 131.98 RCA 147.43 APO 275.61

154.85 ETE 4.30 ZAC 92.12 ETC 255.87

HELIOCENTRIC CONIC

RL 147.55 LAL -.00 LOL 66.81 VL 34.227 GAL

RP 240.93 LAp .80 LOP 203.62 VP 21.777 GAP 15.78 AZP 90.85 TAL V2 22.791

RC 160.729 GL 9.83 GP 2.16 ZAL 95.$2 ZAP 188.70 (TS 169.28 ZAE CLP 166.87

PLANETC_ENTI_C CONIC

C3 16.709 YHL 4.097 OLA 16.04 RAL 167.49 RAO 8587.7 VEL 11.755 PTH 2.07 VHP 7.817 DPA -1.10 RAp 191.01 ECC 1.2765

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 15 48 53 2199.72 -27.82 74.$3 31.38 96.53 16 33 50 2096._ -26.42 65.86

90.00 8 8 8 4294.09 3.07 177.23 25.45 61.84 9 19 42 3694.1 -.72 170.60

100.00 17 19 9 2405.61 -28.89 32.73 31.19 98.03 17 39 15 1805.6 -27.48 44.21

100.00 9 20 32 4060.44 4.20 159.43 ?_A.83 60.38 10 28 13 3460.4 .22 152.90

110.00 18 47 12 2130.11 -32.21 31.12 30.51 102.12 l& 22 42 1530.1 -30.21 22.48

110.00 10 8 59 3908.70 7.07 148.13 23.06 56.47 11 14 7 3308.7 2.61 169.90

DIFFERENTIAL CCRRECTION$ MID*COUR9( (X(CUT1GN ACCURACY ORBIT DETERHINATION ACCURACY

S6T 2781.4 SGR 490.3 SG3 373.5 ST 777.8 SR 448.0 SS 317.8

RRT .1364 RRF -.1824 RTF -.8927 CRT -.5466 CRS .1202 CST .?532

$C_ 2824.3 R23 -.0389 R13 -.8929 LSA 852.1 MSA 422.9 SSA 44.1

SGt 2782.5 _2 484.3 THA 1.63 EL1 825.0 EL2 353.7 ALF 158.55

LAUNCH DATE NOV 29 1964 FLIGHT TIME 180.00 ARRIVAL DATE HAY 28 1965

HELIOCENTRIC C(_i|C DISTANCE 437.078 EARTH TO MARS

RL 147.55 LAL -.00 LOt. 86.81 VL 34.161 GAL -.99 AZL 88.83 HCA 137.74 SMA 210.02 ECC .29790 INC 1.1510 Vl 30.196

RP 240.64 LAP .77 _ 204.38 V1P 21.70§ GAP 13.22 AZP 90.83 TAL 355.67 TAP 133.40 RCA 147.45 APO 2?2.58 V2 22.821

RC 165.052 6L 9.81 G4P 2.27 ZAL 84.32 ZAP 166.05 [TS 169.36 ZAE 155.23 ETE 4.70 ZAC 92.27 (TC 255.86 CLP 166.25

PLAN_TOCEMTRIC C._IC

C3 16.205 VHL 4.028 DLA 18.42 RAL 168,32 RAD 6387.6 VEL 11.730 PTH 2.07 VHP 7.636 DPA -1.14 RAp 191.31 (CC 1.2667

LNCH AZMTH iNCH T|NE L-I TIME INJ LAT INJ LONG INJ R? A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 41 24 2702.73 -27.68 74.76 29.96 96.31 16 26 26 2102.7 -26.50 66.28

80.00 8 7 56 4271.88 2.38 176.00 24.07 61.77 9 19 8 3672.0 -1.43 169.67

100.00 17 11 38 "_4|0.81 -28.94 $3.09 29.78 97.85 17 52 9 1810.6 -27.55 44.56

100.00 9 LbO 2 4059.30 3.48 158.27 23.45 60.29 10 27 21 3439.3 -.50 151.74

110.00 18 40 40 £133.11 -32.25 31.34 28.10 101.99 19 16 13 1533.1 -30.2? 22.69

110.00 10 7 50 3880.57 6.35 143.14 21.87 56.34 11 12 39 $289.6 1.88 138.90

DIFFERENTIAL CGNRI[CTION8 MID-COURSE EXI[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

?DE .3591 TITA-1.2891 TCS Z.5030 BAU .3423 SGT 2824.1 _,_ 484.4 $63 392.6 ST 767.1 9R 441.8 SS 315.4

ROlE -.3074 RRA -.|690 RC3 .0338 FAU .09944 RRT .1670 RRF -.2020 RTF -.8991 CRT -.5475 CRS .1911 CST .7034

FOE .0180 FflA 1,0527 FC5-$.3127 B�P 9388 SG8 2863.3 R23 0.0481 R13 -.8994 LSA 836.4 MSA 426.0 SSA 44.4

BOE .4687 lIRA 1.2968 BCS Z.3052 FSP 1175 $4;1 2825.3 $62 477.4 THA 1.69 EL1 813.7 EL2 348.5 ALF 158.33
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LALH4CH DATE NOV 29 1984

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 240.$4 LAp .75

RE 165.375 GL 9.79

PLAN[TOCENTRIC CONIC

C3 15.666 VHL 3.958

LNCM AZMTH LNCM TIME

90.00 16 $3 59

90.00 8 T 35

100.00 1T 4 52

100.00 9 19 23

110.00 18 34 11

110.00 10 6 SS

FLI;HT TI_ 182.00

DISTANCE 440.235

LOL 68.81 VL 34.099 ;AL -.87 AZL 88.87 HCA 138.68 SNA

LOP 205.49 VP 21.638 SAP 14.68 AZP 90.85 TAL 358.15 TAp

6P 2.37 ZAL 93,32 ZAP 165.39 ET$ 16i.41 ZAE 155.63 ET[

ARRIVAL DATE HAY 30 1965

EARTH TO MARS

209.60 ECC .29304 INC 1.1304 vl 30.196

134.83 RCA 147.47 APO 269.73 V2 22.851

5.14 ZAC 92.43 ETC 255.85 CLP 185.58

OLA 16.79 RAL 165.55 RAD 6567.8 VEL 11.707 PTH 2.06 VHP

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZNTH INJ TIME

2708.83 -27.70 75.19 28.55 96.10 16 19 7

4250.68 1.87 174.8t 22.71 61.73 9 18 26

2415.53 -28.98 53.45 28,37 97.66 17 45 8

4019.03 2.80 157.15 22.09 60.23 10 26 22

2136.07 -32.29 31.58 27.71 101.87 19 9 47

$871.26 5.68 144.17 20.31 56.23 11 11 5

DIFFERENTIAL C(:RRECTIONs MID-COURSE EXECUTION ACCURACy

TOE .5860 TRA-I.2854 TCS 2.6018 BAU .5450 SGT 2850.5 8GR 478.0 SG3 412.3

ROE -.8978 RRA -.1347 RC3 .0475 FAU .lOSZO RRT .1936 RRF -.2236 RTF -.8990

FOE .0405 FRA 1.0228 FC3-5.7032 BSP 9793 SG8 2890.3 R23 -.0456 R13 -.8992

DOE .4414 BRA 1.2725 BC3 2.6022 FSP 1242 SG1 2852.0 S;2 468.7 THA 1.91

LAUNCH DATE NOV 29 1964 FLIGHT TIM( 184.00

HELIOCENTRIC CONIC DISTANCE 443.435

RL 147.55 LAL -.00 LOL 66.81 VL 34.068 GAL -.75 AZL 88.89 HCA 139.61 SMA

RP 240.04 LAP .72 LOP 206.46 VF 21.575 GAP 14.14 AZP 90.84 TAL 356.64 TAP

RC 167.697 GL 9.74 GP 2.47 ZAL 92.32 ZAP 164.72 ET8 t89.46 zAE 156.08 ETE

PLANETOCENTRIC CONIC

C3 15.165 VHL S.894 OLA 17.14 RAL 164.57 flAO 6567.6 VEL 11.685 PTH 2.06 VHP

LNCH AZlRTH LNCH TIM( L-I T|ME |NJ LAT INJ lONG INJ RT ASC INJ AZNTH INJ TIME

90.00 15 28 38 2714.45 -27.75 75.61 27.15 95.90 16 11 52

90.00 D 7 6 4230.24 l.OZ 173.67 21.36 61.70 9 17 36

100.00 16 57 49 2420.$7 -Z9.0Z 53.80 28.98 97.48 17 38 9

100.00 9 18 38 $999.55 2.14 156.08 _0.74 60.18 10 25 15

110.00 18 27 45 2138.98 -32.54 $1.78 28.33 101.74 19 3 24

110.00 10 3 9 3853.71 4.99 143.25 18.96 56.14 11 g 22

DIFFERENTIAL CORRECTION S MID-COURSE EXECUTION ACCURACY

TOE .5037 TRA-1.2328 TC3 2.7277 BAU .5532 _k;T 2823.5 SGR 472.1 SG3 433.4

ROE -.2684 RRA -.1SOS RC3 .0627 FAU .10722 RRT .Z171RRF -.2478 RTF -.9015

FOE .0680 FRA 1.0110 FCS-8.1209 BSP 9919 _ LP921.9 R23 -.0421 RI3 -.9018

60E .4188 BRA 1.23952C3 2.7284 FSP 1310 $r4 2225.3 Sl;Z 460.5 THA 2.09

7.459 DpA -I.18 RAp 191.61 ECC 1.2578

PO CST TIM INJ 2 LAT INJ 2 LONG

2108.6 -26.57 66.70

3650.7 -2.12 168.18

1815.5 -27.62 44.91

3419.0 -1.18 150.63

1536.1 -30.32 22.90

3271.3 1.18 137.94

OeBIT DETERMINATION ACCURACy

ST 745.6 SR 435.1 SS 313.8

CRT -.5183 CRS .2538 CST .6804

LSA 809.6 NSA 431.5 SSA 46.1

EL1 768.3 EL2 352.0 ALF 158.76

ARRIVAL DATE JUN ! 1965

EARTH TO MARS

207.27 ECC .28840 ZNC 1.1091 vl 30.196

136.25 RCA 147.49 APO 267.04 V2 22.881

5.61 ZAC 92.59 ETC 255.85 CLP 164.92

7.286 DpA -1.20 RAp 191.91 ECC 1.2496

F_) CST TIN INJ 2 LAT ZNJ 2 LONG

2114.4 m26.64 67.11

3630.2 -2.78 167.04

1820.4 -27.69 45.26

3399.6 -1.84 149.56

1539.0 -30.38 23.11

3253.7 .51 137.03

(_RBIT DETERMINATION ACCURACY

ST 726.6 SR 428.6 SS 313.5

CRT -.4984 CRS .3261CST .6401

LSA 785.2 NSA 437.2 SSA 47.2

EL1 766.5 EL2 352.2 ALF 158.98

LAUNCH DATE NOV 29 1964

hELIOCENTRIC CONIC

RL 147.53 LAL -.DO

RP 268.73 LAP .G8

RE 170.016 GL 9.68

PLANETOCENTRIC CONIC

CS 14.700 VHL 3.834

LNCH AZNTH L_H TIM(

80.00 15 19 _2

90.00 e 6 28

100.00 18 50 52

100.00 9 17 38

110.00 18 21 24

110.00 10 3 35

FLIGHT TIME 186.00 ARRIVAL DATE JUN 3 1965

DISTANCE 448.673 EARTH TO MARS

LOt. 66.81 VL 33.981 GAL -.84 AZL 88.91 HCA 140.56 SMA 206.01 ECC .28397 INC 1.0669 Vl 30.196

LOP 207.37 VP 21.517 GAP 13.61 AZP 90.84 TAL 357.12 TAp 137.68 RCA 147.5I APO 264.51 V2 22.912

GP 2.58 ZAL 91.32 ZAP 164.03 ETS 169.48 ZAE 156.55 ET[ 6.12 ZAC 92.75 ETC 255.84 CLP 164.24

DLA 17.47 RAL 163.58 RAD 6567.6 VEL 11.666 PTH 2.05 VHP 7.118 DPA -1.21 RAp 192.19 ECC 1.2419

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2720.08 -27.78 76.01 25.76 95.70 18 4 42 2120.1 -26.70 67.51

4210.71 .38 172.58 20.03 61.89 9 16 37 3610.7 -3.40 165.95

2425.03 -29.07 54.14 25.60 97.31 17 31 17 1825.0 -27.75 45.59

3980.98 1.51 155.08 19.40 60.14 10 23 59 3381.0 -2.47 148.54

2141.77 -32.37 31.99 24.95 101.63 18 57 5 1541.8 -30.43 23.31

3837.00 4.36 142.37 17.83 56.06 11 7 32 3237.0 -.13 136.16

DIFFERENTIAL C.ORRECT|ONS MID-COURSE ExECuTION ACCURACY

TOE .2826 TRA-1.1971TCS 2.8603 BAU .5623 S_T 2916.5 SGI 466.6 SG3 455.5

ROE -.2795 RRA -.1288 RC3 .0796 FAU .11147 RRT .2420 RRF -.2745 RTF -.9047

FOE .09SS FRA .9989 FC5-8.5848 BSP 10079 _ 2953.8 R23 -.0517 RI3 -.9050

80E .3578 BRA 1.2038 2C3 2.8814 FSP 1388 SGI 2918.7 SG2 452.3 THA 2.27

LAUqCH DATE NOV 29 1954 FLIGHT TIME 188.00

NELIOCENTRIC C_IC OISTANCE 449.949

RL 147.55 LAL -.00 LOL 68.81 VL 33.926 GAL _ -.52 AZL 68.94 HCA 14t.50 SMA

RP 269.42 LAp .68 LOP 208.52 _p 21.484 GAP 13.08 AZP 90.83 TAL 357.60 TAp

tiC 172.561 GL 9.50 GP 2.89 ZAL 90.32 ZAP 163.33 ETS 168.50 ZA£ 157.06 ETE

PLAN£TOCENTRIC CONIC

C3 14.256 VHL S.777 DLA 17.78 RAt. 162.58 RAD 6567.8 VEL 1|.647 PTH 2.04 VHP

LNCN A;_'MTH LNCH TIME" L-I TIME INJ'LM INJ LONG INJ RT A$C INJ AZMTH

90.00 15 12 14 2725.40 -27.82 76.40 24.38 95.51

90.00 8 5 3iS 4192.15 -.22 171.54 18.70 61.68

100.00 15 44 1 24211.44 -29.10 54.47 24.22 97.14

100.00 9 16 30 3985.34 .91 154.10 18.07 60.12

110.00 18 15 T 2144.37 -32.41 32.18 23.59 101.52

110.00 10 1 33 $821.17 3.78 141.54 16.30 56.00

DIFFERENTIAL CGRRECTION8 MID-COURSE EXECUTION ACCURACy

TOE .2724 TRA-1.1555 TCS 3.0012 BAU .5728 SGT 2949.4 8GR 461.5 SG3 478.4

ROE -.2712 RRA -.1228 RCS .0982 FAU .11584 RRT .2832 RRF -.3022 RTF -.9085

FOE .1168 FRA .9798 FC3-7.0288 BSP 10007 SG8 2985.3 R23 -.0593 R13 -.9089

50( .3844 ORA 1.1620 6C3 3.0028 FSP 1463 SG1 2952.0 SG2 444.8 THA 2.41

ORBIT DETERMINATION ACCURACY

ST 706.5 SR 422.I SS 314.6

CRT -.4790 CRS .4000 CST .5940

LSA 759.9 MSA 443.4 8SA 48.3

EL1 744.0 EL2 351.9 ALF 159.16

ARRIVAL DATE JUN 5 1965

EARTH TO MARS

204.82 ECC .27976 INC 1.0636 vl 30.196

139.10 RCA 147.52 APO 262.12 V2 22.943

6.68 ZAC 92.92 ETC 255.83 CLp 163.54

6.953 DP_ -1.21 RAp 192.46 ECC 1.2648

|NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

15 57 40 2125.4 -26.77 67.89

9 15 28 3592.I -4.00 164.91

17 24 30 1829.4 -27.81 45.90

10 22 34 3363.3 -3.07 147.57

18 50 52 1544,4 -30.46 23.50

11 5 34 3221.2 -.73 1S5.33

ORBIT DETERMINATION ACCURACY

ST 693.0 8R 415.6 SS 315.6

CRT -.4772 CRS .4613 CST .5389

LSA 742.3 MSA 446.2 SSA 49.0

ELI 729.8 EL2 346.7 ALF 159.11
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE tiOV 26 1964 FL|GHT TIME 190.00 ARR|VAL DATE JUN 7 1965

HELIOCENTRIC C(_IC DISTANCE 453.Z58 EARTH TO MARS

RL 147.55 LAL -.DO LOt. 66.81VL 33.873 GAL -.42 AZL 86.96 HCA 142.456NA 203.70 ECC .27575 INC 1.0394 vt 30.196

RP 236.11 LAP .S$ LOP 209.27 vP 21.414 GAP 12.SS AZP 90.62 TAL 366.08 TAp 140.52 RCA 147.53 APO 259.87 v2 22.975

RC 174.639 6L 9.50 GP 2.81ZAL 89.33 ZAP 162.61ET6 169.50 ZAE 157.59 ETE 7.29 ZAC 93.09 (TC 255.83 CLP 162.83

PLAHETOCENTRIC CONIC

C$ IS.liT VHL 3.724 DLA 16.07 RAL 161.57 RAD 6567.5 VEL 11.630 pTH 2.04 VHP 6.793 DPA -1.19 RAp 192.73 ECC 1.2282

LMCH AZMTH LNCH TIN( L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 5 17 2730.29 -27.8S 76.75 23.02 95.33 15 SO 48 2130.3 -26.82 68.24

90.00 8 4 33 4174.72 -.78 170.57 17.39 61.69 9 14 7 3574.7 -4.56 163.93

100.00 16 37 21 2453.44 -29.14 54.76 22.86 96.99 17 17 54 1853.4 -27.86 46.19

100.00 9 15 11 3946.80 .35 153.19 16.77 60.11 10 20 ST 3346.8 -3.63 146.66

110.00 18 9 O 2146.67 -32.44 32.36 22.23 10t.42 18 44 47 1546.7 -30.53 23.66

110.00 10 0 O 3806.33 3.19 140.76 14.99 55.95 11 3 27 3206.3 -1.30 134.56

DIFFERENTIAL C(:RRECT|ONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2462 TRA-t.IN2 TC3 3,101T BAu .5755 SGT 296D,S 8DR 456.9 863 502.2 ST 670.0 SR 406.8 Ss 319.2

ROE -.26SD RRA -.1190 RC3 .1193 FAU .12033 RRT .6975 RRF -.3339 RTF -.9089 CRT -.4434 CRS .5272 CST .5045

FOE .144R FRA .962T FC_-?.5122 BSP 10291 $68 3004.7 RE3 -.ODD3 R13 -.9093 LSA 713.9 MSA 453.6 SSA 50.6

DOE .3603 BRA 1.1354 DC3 3.1040 FSP 1544 SGI 2973.0 SG2 435.7 THA 2.68 EL1 702.8 EL2 349.3 ALF 159.62

LAUNCH DATE NOV 29 1964 FLIGHT TIN( 192.00 ARRIVAL DATE JUN 9 1965

HELIOCENTR|C CCNIC DISTANCE 456.601 EARTH TO MARS

RL 14?.55 LAb -.OO LOL 96.81VL 33.823 GAL -,31AZL 88.99 HCA 143.40 SNA 202.64 ECC .27192 INC 1.0138 vl 30.195

RP 236.79 LAP .60 lOP 210.21VP 21.369 GAP 16.04 AZP 90.81TAL 358.55 TAP 141.95 RCA 147.54 APO 257.75 V2 23.007

RC 176.$39 r_. 9.38

PL_TOC[NTRIC CONIC

C3 13.499 _ 3.674

LNO'I AZNTH LNCN TIM(

90.00 14 58 32

gO.DO S 3 16

100.00 16 30 50

tOO.O0 9 13 38

110.00 18 3 1

110.00 9 57 56

DIFFERENTIAL C(:RRECTIONS

TOE .2249 TRA-I.OSS9 TC3 3.2250 BAU .§824

ND( -.2554 RRA -.1155 RC3 .1427 FAU .12522

FOE .1751 FRA ,9424 FC3-O.D327 B_P 10385

BOE .3403 BRA 1.1020 BC3 3.2261 FSP 1627

rds 2,94 ZAL 88.34 ZAP 161.87 ETS 169.48 ZAE 158.16 ETE 7.96 ZAC 93.26 ETC 255.82 CLP 162.10

OLA 18.33 RAt. 160.57 RAO 6567.5 VEL 11.614 PTH 2.03 VHP 6.636 DpA -1.17 RAP 192.99 ECC 1.2221

L_| TIM( INJ LAT INJ LOHG INJ RT A$C INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2734.70 -27.88 TT.OT 6t.66 95.17 15 44 6 2134.7 -26.67 66.55

4156.42 -1.30 169,66 16.10 61.71 9 12 35 3558.4 -5.08 165.01

2437.02 -L_).I? 5§.DE El.SO 96.86 17 11 27 1837.0 -27.91 46.44

3931.34 -.17 152,34 15.47 60.11 10 19 10 3331.3 -4.15 145.81

2149.$5 -32.47 32.50 20.89 101.33 18 3&-49 1548.6 -30.56 23.80

3792.48 2.66 140.04 13.70 55.91 11 I 10 3192.5 -1.83 135.84

NIO-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2996.6 SGR 453.3 8G3 527.7 ST 648.0 SR 402.3 SS 325.2

RRT .331t RRF -.3SST RTF -.9112 CRT -.4173 CRS .5949 CST .4562

ST, B 303D.7 R23 -.0643 R13 -.J117 LSA 686.9 NSA 461.6 SSA 51.7

_1 3000.5 462 427.2 THA 2.93 EL1 678.0 EL2 549.5 ALF 159.93

LAUNCH DATE NQV E6 |964

HELIOCENTRIC CONIC

RL 147.55 LAL -.DO

RP 236.47 LAP .59

RC 179.261 GL 9.24

pLANETOCENTRIC CONIC

C3 13.150 VHL 3.S2S

LNCH AZ14TH LNCH TIME

90.00 14 52 0

90.00 6 I 45

100.00 1G 24 53

tOO.OO 9 11 55

110.00 t? 57 12

110.00 9 55 44

FLIGHT TIN( 194.00 ARRIVAL DATE JUN 11 1965

DISTANCE 459.974 EARTH TO MARS

LOL 66.81 VL 33.775 GAL -.21 AZL 69.01 HCA 144.35 SMA 201.64 ECC .26828 1NC .9872 Vl 30.196

LOP 211.17 VP 21.328 GAP 11.53 AZP 90.80 TAL 359.02 TAp 143.57 RCA 147.55 APO 255.74 V2 23.040

6P 3.08 ZAL 8?.3T ZAP 161.12 ETS 169.46 ZAE 158.75 ETE 8.71 ZAC 93.44 [TC 255.62 CLP 161.36

DLA 18.57 RAL 159.56 RAO 6567.5 VEL 11.599 PTH 2.03 VHP 6.482 DPA -1.12 RAP 193.23 ECC 1.2164

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2756.51 -27.90 77.35 20.31 95.04 15 37 36 2138.5 -26.91 58.82

4143.37 -1.78 168.62 14.61 61.73 8 10 46 5543.4 -5.55 162.17

2440.06 -29.19 55.24 20.1S 96.74 17 5 13 1840.1 -27.95 46.66

3917.06 -.66 151.56 14.18 60.11 10 17 10 3317.1 -4.65 145.02

2150.20 -32.49 32.62 19.55 101.27 18 33 2 1550.2 -30.59 23.92

3779.68 2.17 139.37 12.41 55.66 10 58 43 3179.7 -2.32 133.17

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2030 TRA-l.0614 TC3 3.3429 BAU .5884 SGT 3018,4 SGR 45D.T SG3 553.9 ST 624.4 SR 395.9 Ss 333.4

ROE -.2461RRA -.1117 RC3 .1683 FAU .13021 RRT .3673 RRF -.40§9 RTF -.9134 CRT -.3875 CRS .6596 CST .4082

FOE .2085 FRA .9186 FC3-8.5720 BSP 10574 SGB 8051.S RE3 -.0687 R13 -.9140 LSA 658.2 NSA 470.9 SSA 52.8

DOE .3ZOS 8RA 1.0S73 BC3 3.5471FSP 1729 $61 3023.0 SG2 418.6 THA 3.20 EL1 651.5 EL2 349.9 ALF 160.29

LAUNCH DATE NOV 29 1664 FLIGHT TIN( 196.00 ARRIVAL DATE JUN 13 196S

HELIOCENTRIC CONIC DISTANCE 463.377 EARTH TO MARS

RL 147.95 LAL -.00 LOL 69.81 VL 33.729 GAL -.11AZL 89.04 HCA 145.30 544A 200.70 ECC .26481 INC .9593 vl 30.196

RP 236.14 LAP .55 LOP _12.12 VP 2t.291 GAP 11.03 AZ1P 90.79 TAL 359.46 TAP 144.78 RCA 147.55 APO 253.84 V2 23.073

NC 181.5!3 GL 9.07 Gte 5.65 ZAL 88.40 ZAP 160,34 ETS 169.46 2AE 159.37 ETE 9.54 2AC 93.63 ETC 255.81 CLP 160.60

PLAN[TOCENTRIC CONIC

C3 12.$30 _ 5.562 DLA 10.78 RAIL 159.55 RAID 6567.5 VEL 11.585 PTH 2,03 VHP 6.333 OPA -1.07 RAp 195.47 ECC 1.2111

LNCH A_q4TH LNCH TIN( L*I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 45 44 274t.$t -E?.92 TT.ST IS.D8 94.93 15 31 25 2141.6 -26.94 69.04

9(_.OO 7 58 50 4169.64 -E.E3 IS8.0S 13.54 $1.76 9 8 4T 3529.6 -5.99 161.39

tOO.DO le 18 30 6446.45 -Lff).21 55.42 18.83 96.65 16 59 12 1842.5 -27.98 46.83

100.00 R 8 5R 3904.03 -1,1D 150.84 12.91 80.13 10 14 57 3304.0 -5.07 144.30

liD.DO 1? 51 34 615t.£7 -$E.50 32.70 18.63 101.22 18 27 25 1551.3 -30.61 2S.99

110.00 D 53 10 375T.98 1.T3 158.75 11.15 55.86 10 56 6 3168.0 -2.76 132.56

DIFFERENTIAL C,_RRECTIGND MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TO( .1913 111A-1,0507 TC3 3.4885 BAU .5993 SGT 3061.4 SGR 449.3 SG3 583.5 ST 610.1 SR 389.1 ss 338.5

ROE -.6408 RRA -.10D3 RC3 .1975 FAU .13594 RRT .4031 RRF -.4448 RTF -.9164 CRT -.3744 CRS .6998 CST .3682

FS( .1319 FRA .8971FC3-9.1TET BSP 10702 _ 5094.1 RE3 -.0750 R13 -.9171 LSA 640.5 MSA 474.4 SSA 54.0

BIDE .9079 BRA 1.0364 BC3 3.4941FSP IS30 SGI 3086.6 SG2 41D.5 THA 3.45 ELI 635.2 EL2 346.5 ALF 160.58
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE HOV 29 1964 FLIGHT TIRE 198.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC C(_|C

RL 147.55 LAL -.D0

RP 237.81 LAP .52

RC 18S.786 GL 8.88

PLANETOCENTNIC CON|C

C3 12.532 VHL 3.540

LNCH AZMTH LNCM TIME

90.00 14 39 45

90.00 7 57 _3

100.00 16 12 43

100.00 g 7 38

110.00 17 48 g

110.00 9 50 39

01FFI[R[NTIAL C_RRECTION$

T0E .1Z76 TRA-I.0108

ROE -.2345 RRA -.1053

FOE .2900 FRA .8886

BOE .2670 BRA 1.0163

DISTANCE 486.804 EARTH TO MARS

LOL 66.81VL 33.885 GAL -.01AZL 89.07 HCA 146.26 SMA 199.80 ECC .261511NC .9299 vl 30.196

LOP 213.08 VP 21.258 GAP 10.53 AZP g0.77 TAL 359.93 TAp 146.20 RCA 147.55 APO 252.05 v2 23.106

GP 3.39 ZAL 85.44 ZAP 159.55 ETS 169.37 Z/dE 180.02 ETE 10.46 ZAC 93.83 [TC 255.81CLP 159.82

OLA 18.97 RAL 137.54 RAD 6567.5 VEL 11.572 PTH 2.02 VHp 6.187 OpA -1.00 RAp 193.70 ECC 1.2062

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2743.90 -27.93 77.74 17.66 94.84 15 25 29 2143.9 -26.97 69.21

4117.31 -2.63 167.37 12.28 61.80 9 6 30 3517.3 -6.38 160.70

2444.12 -29.22 55.54 17.51 96.59 16 53 27 1844.1 -28.00 46.95

3892.32 -1.50 150.20 11.85 60.14 10 12 29 3292.3 -5.46 143.65

2151.77 -32.51 32.74 16.91 101.20 18 22 1 1551.8 -30.62 24.03

3757.44 1.32 138.21 9.89 55.84 10 53 17 3157.4 -3.17 132.00

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.5467 BAU .$954 SGT 3056.3 SGR 449.5 SG3 606.7 ST 563.6 SR 383.4 Ss 366.1

RC3 .22§7 FAU .13986 RRT .4619 RRF -.4892 RTF -.9180 CRT -.2313 CRS .7756 CST .4003

FC5-9.6618 BP 12249 _ 3089.2 R23 -.0653 R13 -.9186 LSA 591.4 NSA 495.9 SSA 54.7

Be3 3.5539 FSP 2064 SG1 3063.5 $62 397.7 THA 3.95 EL1 575.5 ELI 365.3 ALF 164.82

LAUNCH DATE NOV 29 1964 FLIGHT TIN( 200.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC C(_NIC DISTANCE 470.264 EARTH TO MARS

RL 147.55 LAL -.00 LOL 66.81 VL 33.643 GAL .08 AZL 89.10 HCA 147.22 SMA 198.95 ECC .28837 INC .8989 Vl 30.196

RP 237.48 LAp .49 LOP 214.04 VP 21.228 GAP 10.04 AZP 90.76 TAL .38 TAp 147.60 RCA 147.55 Apo 250.36 V2 23.140

RC 186.049 GL 8.67 GP 3.56 ZAL 84.50 ZAP 158.74 ET8 169.30 zAE 160.70 ETE 11.50 ZAC 94.03 ETC 255.80 CLP 159.02

PLANETOCENTRIC CONIC

C3 12.256 VHL 3.501 OLA 19.12 RAL 156.54 RA_ 6567.5 VEL 11.560 PTH 2.02 VHP 6.044 DPA -.91 RAP 193.92 ECC 1.2017

LNCM AZMTH LNCH TIME L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

90.00 14 34 8 2745.17 -27.94 77.83 16.35 94.80 15 19 54 2145.2 -26.98 69.30

90.00 7 55 30 4106.56 -2.97 166.77 11.04 61.83 9 3 56 3506.6 -6.72 160.09

100.00 16 7 16 2444.87 -29.23 55.60 16.20 96.56 16 48 1 1844.9 -28.01 47.00

100.00 9 S 3 3882.09 -1.84 149.64 10.41 60.16 10 9 45 3282.1 -5.80 143.09

110.00 17 41 1 2151.55 -32.51 32.72 15.61 101.21 18 16 53 1251.8 -30.82 24.01

110.00 9 47 47 3748.18 .97 137.73 8.65 55.83 10 50 16 3148.2 -3.52 131.52

OIFFEflENTIAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1784 TRA -.949§ TC3 3.7192 BAU .6109 SGT 3093.6 SGR 450.1 SG3 643.4 ST 578.6 SR 374.9 SS 338.8

ROE -.2268 RRA -.1009 RC3 .2844 FAU .14754 RRT .4747 RRF -.5255 RTF -.9206 CRT -.3783 CRS .7647 CST .2651

FOE .2674 FRA .8197 FC-10.4216 BSlP 10418 SGB 3t26.4 R23 -.0923 R13 -.9215 LSA 605.0 NSA 470.0 SSA 56.9

60E .2885 BflA .9§49 BC3 3.7268 FSP 1994 $6t 3101.3 SG2 395.2 THA 4.02 EL1 604.0 ELI 332.4 ALF 159.90

LAUNCH DATE NOV 29 1964 FLIGHT TIME 202.00 ARRIVAL DATE JUN Ig 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.DO LOL 66.61 YL

RP 237.15 LAp .48 LOP 215.00 VP

RC 168.300 GL S.43 GP 3.74 ZAL

PLANETOCENTRIC CONIC

C3 12.000 VHL 3.464

LNCH AZMTH LNCH TIME

go.o0 14 28 53

90.00 7 52 46

100.00 16 2 8

100.00 9 2 12

110.00 17 36 8

110.00 9 44 41

DIFFERENTIAL CCRRECTION6

TOE .1668 TRA -.9211 TC3 3.8181 BAU .6145

ROE -.2203 RRA -.0978 RC3 .3030 FAU .15371

FOE .2905 FRA .7892 FC-11.0897 BSP 10597

BOE .2763 BRA .9262 6C3 3.8301 FSP 2110

DISTANCE 473.745 EARTH TO MARS

33.603 GAL .17 AZL 89.15 HCA 148.18 SNA lg8.15 ECC .25539 INC .8661 vl 30.196

21.202 GAP 9.56 AZP 90.74 TAL .82 TAp 149.01RCA 147.55 AFO 248.76 v2 23.174

83.58 ZAP 157.90 (78 169.23 ZAE 161.39 ETE 12.68 ZAC 94.24 ETC 255.80 CLP 188.20

OLA 19.25 RAL 155.54 RAD 6567.5 VEL 11.549 PTH 2.02 VHp 5.905 DpA -.80 RAp 194.12 ECC 1.1975

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZlATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2745.41 -27.94 77.85 15.05 94.79 15 14 39 2145.4 -26.98 69.$1

4097.39 -3.27 166.25 9.80 61.86 9 1 3 3497.4 -7.01 159.57

2444.71 -29.25 55.56 14.90 g6.57 16 42 53 1844.7 -28.01 46.99

3873.33 -2.14 149,16 9.17 60,18 10 6 45 3273.3 -6.09 142.60

2150.62 -32.49 32.85 14.31 101.25 18 11 59 1550.6 -30.80 23.9§

3740.16 .68 157.31 7.42 55.82 10 47 2 5140.2 -3.82 131.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3110.8 SGR 453.9 $63 675.8 ST 562.8 SR 368.0 SS 344.5

RRT .5175 RRF -.$702 RTF -.9216 CRT -.3633 CRS .7958 CST .2276

SGB 3143.7 R23 -.1004 R13 -.9226 LSA 586.7 HSA 472.5 SSA 58.3

SGI 3119.7 SG2 387.3 THA 4.38 EL1 586.4 ELI 329.0 _LF 160.16

LAUNCH DATE NOV 29 1964 FLIGHT TIN( 204.00 ARRIVAL DATE JUN 21 1965

HELIOCENTRIC _IC

flL 147.55 LAL -.00

RP 236.81 LAP .43

RC 190.540 GL 8.16

PLANETOCENTRIC CONIC

C3 11.762 VHL 3.430

LNCH AZMTH LNCH TIM(

90.00 14 24 3

90.00 7 49 40

100.00 15 57 23

100.00 8 59 1

110.00 17 31 33

110.00 9 41 20

DIFFERENTIAL CCRRECTIONS

TOE .1483 TRA -.8793 TC3 3.9238 BAU .6194

ROE -.2144 RRA -.0937 RC3 .5458 FAu .16028

FOE .3274 FRA .7398 FC-11.7877 BSP 10729

BDE .2596 BRA .8845 BC3 3.9390 FSP 2235

DISTANCE 477.250 EARTH TO MARS

LOL 66.81 VL 33.565 GAL .25 AZL 89.17 HCA 149.15 SMA 197.39 ECC .25255 INC .8313 Vl 30.196

LOP 215.96 VP 21.179 GAP 9.08 AZP 90.71 TAL 1.25 TAp 150.40 RCA 147.54 APO 247.25 V2 23.209

GP 3.94 ZAL 82.67 ZAP 157.04 ETS 169.14 zAE 162.11 ETE 14.02 ZAC 94.46 [TC 255.79 CLP 157.37

OLA 19.31 RAL 154.54 RAD 6567.4 VEL 11.539 PTH 2.01 VHp 5.770 DpA -.67 RAP 194.32 ECC 1.1936

L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2744.46 -27.94 77.78 15.76 94.82 15 9 47 2144.5 -26.97 69.25

4089.92 -3.51 165.84 8.58 61.88 8 57 50 3489.9 -7.24 159.15

2443.47 -29.22 55.49 15.62 96.61 16 38 7 1845.5 -27.99 46.90

3886.14 -2.58 148.76 7.95 80.19 10 3 27 5266.1 -6.33 142.20

2148.88 -32.47 32.52 t5.02 101.33 18 7 22 1548.9 -30.57 23.82

3733.52 .41 136.96 6.21 55.82 10 43 54 3133.5 -4.08 130.75

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3118.8 SGR 460.5 8G3 709.8 ST 535.3 SR 361.7 SS 356.9

RRT .5652 RRF -.6165 RTF -.9245 CRT -.3305 CRS .8387 CST .1819

SG8 3152.6 R23 -.1066 R15 -.9255 LSA 554.6 NSA 481.1 SSA 59.6

SG1 3129.8 8G2 57g.2 THA 4.82 ELI 554.5 EL2 528.4 ALF 160.15
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE {_)V _P9 |964 FLIGHT TIME 206.00 ARRIVAL DATE JUN 23 1985

HELIOCENTRIC CONIC

RL 14T.55 LAL -.00

RP 236,46 LAp .40

RC 192.768 GL 7.87

PLAN[TOCENTRIC COH|C

C3 11.541VHL 3.387

LMCH AZMTH LNCH TIM(

90.00 14 19 38

90.00 7 46 11

100.00 15 53 1

IO0.00 8 55 29

110.00 17 27 17

110.00 9 37 43

OIFFEflENTIAL C(_RECTIONS

TOE .1444 111A -.8482 TC3 4.0213 BAU .8234

ROE -.2082 RflA -.0901 RCS .3924 FAU .18697

FOE .3444 FRA .6986 FC-12.§253 B_iP 10592

80E .2584 BRA .6509 BC3 4.0404 FSP 2344

OISTAHCE 480.776 EARTH TO MARS

LOt. 66.81 VL 33.528 GAL .34 AZL 89.21 HCA 150.12 SMA 196.68 ECC .24965 INC .7943 vl 30.196

LOP 216.93 VP 21.159 GAP 8.61 AZP 90.69 TAL 1.68 TAp 151.80 RCA 147.54 APO 245.81 V2 23.244

GP 4.15 ZAL 81.78 ZAP 156.16 (TS 169.04 Z/dE 162.85 ET( 15.55 ZAC 94.68 ETC 255.79 CLP 156.50

DLA 19.35 RAL 153.55 RAD 6567.4 VEL 11.529 pTH 2.01VHP 5.638 OpA -.52 RAp 194.50 ECC 1.1889

L-! TIME INi LAT INJ LONG INJ fit ASC INJ AZMTH |NJ TIME PO C$T TIM |NJ 2 LAT INJ 2 LONG

2742.22 -27.92 77.82 12.49 94.90 15 5 20 2142.2 -26.95 69.09

4084.23 -3.69 165.52 7.36 61.90 8 54 15 3484.2 -7.42 156.82

2441.07 -29.20 55.32 12.34 96.70 16 33 43 1841.1 -27.96 46.73

3880.61 -2.57 148.46 6.74 60.21 9 59 50 3260.6 -6.52 141.89

2146.17 -32.43 32.32 11.74 101.44 18 3 3 1546.2 -30.52 23.63

3728.27 .21 136.69 5.00 55.82 10 39 51 3128.3 -4.28 130.48

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3132.4 $GR 489.4 863 744.8 3T 521.5 8R 354.6 85 358.9

RRT .6030 RRF -.8608 RTF -.9257 CRT -.3404 CRS .8579 CST .1286

Sr_ 3187.4 R23 -.1186 R13 -.9271 LSA 545.5 MSA 474.6 SSA 60.9

_1 3145.4 $I;2 373.0 THA 5.24 EL1 543.4 EL2 319.9 ALF 159.64

LAUNCH DATE NOV 29 1964 FLIGHT TIM( 208.00 ARRIVAL DATE JUN 25 1963

HELIOCENTRIC C_IC

RL 147.55 LAL -.00 LOL 66.81 VL

RP 236.12 LAP .37 LOP 217.90 VP

RC 194.983 GL 7.54 GIP 4.38 ZAL

PLAN[TOCENTRIC C_N|C

C3 11.33S VIAL 3.587

LNCH AZIATH LN£H TIM(

90.00 14 1544

90.00 • 42 17

100.00 IS 49 7

100.00 8 51 35

110.00 17 23 23

110.00 9 83 48

DIFFERENTIAL CCRRECTION$

TOE .1303 TRA -.8258 TC3 4.0786 BAU .6214

ROE -.2023 RRA -.0847 RC3 .4438 FAU .17377

FOE .3881 FRA .1821 FC-13.2722 BSP 10811

BOE .2407 BRA .8303 9C3 4.1007 FSP 2483

OISTAI_CE 484.326 EARTH TO MARS

33.493 GAL .41 AZt. 89.24 HCA 151.09 SMA 196.00 ECC .24726 INC .7556 vl 30.196

21.143 GAP 8.15 AZIP 90.66 TkL 2.09 TAP 153.18 RCA 147.53 APO 244.46 V2 23.279

80.91 ZAP 155.25 ET$ 168.92 2A( 163.60 ET( 17.30 ZAC 94.93 ETC 255.78 CLP 155.62

DLA 19.35 RAIL 152.57 RAO 6567.4 VI[L 11.521 PTH 2.01 VHP 5.509 DpA -.35 RAp 194.68 ECC 1.1865

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZIATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2738.48 -27.90 77.35 11.22 95.04 15 I 23 2138.5 -26.91 68.82

4080.30 -3.81 165.31 6.16 61.92 8 50 18 3480.5 -7.54 158.61

2437.34 -29.17 55.04 11.07 96.85 16 29 45 1837.3 -27.91 46.47

3858.88 -2.70 148.25 5.54 60.22 9 55 52 3256.9 -6.64 141.69

2142.44 -32.38 32.04 10.46 101.60 17 59 5 1542.4 -30.45 23.36

3724.54 .07 136.49 3.81 55.82 10 35 53 3124.5 -4.42 130.28

M|D-COUfl8( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3131.0 SGR 481.9 SG3 780.9 ST 505.7 SR 347.6 Ss 365.1

RRT .6472 RRF -.7050 RTF -.9249 CRT -.3114 CRS .8766 CST .1130

3187.8 R23 -.1268 R13 -.9265 LSA 528.4 HSA 476.2 8SA 62.6

SG1 3146.7 SG2 365.5 THA 5.77 ELI 524.6 ELI 318.4 ALF 160.48

LAUMCH DATE NOV 29 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUN 27 1965

HELIOCENTRIC CONIC DISTANCE 487.896 EARTH TO MARS

RL 147.55 LAL -.0O LOL 66.81 VL 33.460 GAL .49 AZL 89.29 HCA 152.06 SHA 195.35 ECC .24484 |HC .7135 vl 30.196

RP 235.77 LAP .33 LOP 218.88 VP 21.129 GAP 7.69 kip 90.63 TAL 2.50 TAp 154.56 RCA 147.52 APO 243.18 V2 23.315

RC 197.185 GL 7.17 GP 4.63 ZAL 80.06 ZAp 154,32 ETS 188.79 ZAE 164.36 ETE 19.33 ZAC 95.19 ETC 255.78 CLP 154.71

PLANETOC(MTRIC CONIC

C3 11.144 VHL 5.$38 DLA 19.31RAL 151.60 RAD 6567.4 VEL 11.512 PTH 2.01VHp 5.383 DPA -.15 RAp 194.84 ECC 1.1834

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ A_ATH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 14 12 20 2733.19 -27.87 78.96 g.96 95.23 14 57 53 2133.2 -26.85 68.44

90.00 7 37 56 4076.76 -3.87 165.21 4.96 61.93 8 45 55 3478.8 -7.59 158.51

100.O0 15 45 41 2432.21 -29.13 54.67 9.81 97.04 16 26 13 1832.2 -27.85 46.10

100.00 8 47 17 3854.98 -2.76 148.15 4.35 60.22 9 51 32 3255.0 -6.70 141.58

110.00 17 19 51 2137.60 -32.32 31.88 9.19 101.80 17 55 28 1537.6 -30.35 23.01

110.O0 9 29 36 3722.36 -.02 136.38 2.64 55.82 10 31 39 3122.4 -4.50 130.17

OIFFERENTIAL CCRRECTION9 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1222 TRA -.7927 TC3 4.1537 BAU .6233 _T 3132.G 8GR 498.1 SG3 819.4 ST 487.8 SR 340.4 SS 367.9

ROE -.1995 RRA -.0826 RC3 .5003 FAU .18116 RRT .8877 RRF -.7471RTF -.9261 CRT -.3032 CRS .8934 CST .0735

FOE .3848 FRA .6077 FC-14.0737 B_MP 10894 Sr_ 3171.9 R23 -.1401 R13 -.9279 LSA 516.5 MSA 467,2 SSA 64.4

BO( .2314 8RA .7970 BC3 4.1837 FSP 2622 SG1 3151.5 SG2 359.4 THA 6.32 EL1 506.0 EL2 312.7 ALF 160.24

LAUNCH DATE NOV 29 1964 FLIGHT TIM( 212.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC C(_AIC DISTANCE 491.486

RL 147.55 LAb -.00 LOL 66.81VL 33,428 GAL .58 AZI. 89.33 HCA

RP 235.42 LAp .30 LOP 219.83 VP 21.119 GAP 7.24 AZP 90.60 TAL

tic 199.372 GL 6.77 GIP 4.90 ZAL 79.23 ZAp 153.36 ET8 168.65 ZAE

PLANETOCENTRIC CONIC

C3 10.967 VHL 5.312 DLA 19.22 RAt. 150.64 RAD 6567.4 VEL 11.505 PTH

LNCH AZI_TH LNCH TIME L-I TINE INJ LAT INJ I._NG INJ RT ASC INJ AZMTH INJ TIME

90.O0 14 929 2728.21 -27.83 78.46 8.71 95.48 14 34 56

90.00 7 33 7 4079.15 -3.83 185.23 3.78 61.92 8 41 6

100.00 15 42 44 2425.54 -L_9.07 _4.18 8.56 97.29 16 23 9

100.00 8 42 33 3855.04 -2.76 148.15 3.17 60.22 9 46 48

110.00 17 16 42 2131.34 -32.23 31.23 7.93 102.06 17 52 14

110.O0 9 25 4 3721.81 -.04 136.35 1.47 55.82 10 27 6

O|FFERENTIAL C,(3RR(CTIONS MID-COURSE EXECUTION ACCURACY

TDE .1158 TRA -.7813 TC3 4.2233 9AU .8247 SA;T 3132.2 SGAR 518.5 SG3 859.6

RDE -.1908 RRA -.0787 RC3 .5832 FAU .18884 RRT .7252 RRF -.7883 RTF -.9270

FOE .3992 FRA .5512 FC-14.9075 68P 10881 Sr_ 3174.8 R23 -.1530 R13 -.9291

80E .2237 BRk .7654 BC3 4.2808 F_P 2780 SG1 3155.0 SG2 354.4 THA 6.93

EARTH TO MARS

153.04 SNA 194.74 ECC .24252 INC .6689 Vl 30.196

2.89 TAp 155.93 RCA 147.51 APO 241.97 V2 23.351

165.13 ETE 21.69 ZAC 95.46 ETC 255.77 CLP 153.78

2.00 VHp 5.261 DpA .07 RAP 194.99 ECC 1.1805

PO CST TIM INJ 2 LAT INJ 2 LONG

2126.2 -26.77 67.95

3479.1 -7.58 158.53

1825.5 -27.76 45.62

3255.0 -6.70 141.56

1531.5 -30.24 22.58

3121.8 -4.52 130.14

ORDIT DETERMINATION ACCURACY

ST 472.3 SR 333.1 33 368.4

CRT -.3030 CRS .9055 CST .0315

LSA 509.9 HSA 453.0 SSA 66.3

EL1 490.5 EL2 305.6 ALF 159.82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE MO_ 23 1964 FLIGHT T|I4E 214.00 ARRIVAL DATE JUL 1 1965

HELIOCENTRIC CONIC

RL 14T.53 LAL -.DO LC4. 66.81 VL

RP 233.06 LAp .27 LOP 220.83 VF

RC 201.$44 GL 6.32 GP S.19 ZAL

PLANETOCENTR|C CONIC

C3 10.801 VHL 3.28T

LNCH AZI4TN LNCN TIME

90.00 14 7 14

90.00 ? 2T 47

lOO.O0 13 40 19

100.00 8 37 23

110.00 17 13 $9

110.00 9 20 11

DIFFERENTIAL CDRRECTIONS

TOE .lIST TllA -.T334 TC3 4.2753 BAU .6241

ROE -.IS48 RRA -.0748 RC3 .6321FAU .196T3

FOE .4031 FRA .4940 FC-l§.TG90 BSP 10919

BOE .2180 BRA .T3T2 BC3 4.3218 FSP 2910

DISTANCE 495.095 EARTH TO MARS

33.398 GAL .63 AZL 89.38 HCA 154.02 SNA 194.17 ECC .24032 INC .6211 VI 30.196

21.111 GAP 6.80 AZP 90.36 TAL 3.27 TAp 157.29 RCA 147.50 APO 240.83 V2 23.387

78.43 ZAP 152.37 ET6 168.49 Z_ 165.89 ET[ 24.45 ZAC 95.75 ETC 255.76 CLP 152.83

DLA 19.09 flkL 149.69 RAD 6567.4 VEL 11.497 PTH 2.00 VHP 5.143 DPA .33 RAp 195.13 ECC 1.1778

L-I TIME INJ LAT INJ LOHG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2717.37 -27.77 T5,82 7.47 95.79 14 52 31 2117.4 -26.67 67.32

4081.77 -3.77 165.38 2.60 61.91 8 35 46 3481.8 -7.50 158.68

2417.20 -29.00 53.57 7.31 97.60 16 20 36 1817_2 -27.64 45.03

3857.17 -2.69 148.27 2.OO 60.22 9 41 40 3257.2 -6.63 141.70

2124.13 -32.12 30.67 6.67 102.37 17 49 23 1524.1 -30.09 22.05

5723.02 .01 136.41 .31 55.82 10 22 14 3123.0 -4.48 130.20

MID-COURSE ExECuTIoN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3123.4 SGR 543.4 SG3 901.0 ST 461.0 SR 325.0 SS 362.4

RRT .7599 RRF -.822 O RTF -.9271 CRT -.3146 CRS .9112 CST -.0121

SC_ 3172.3 R23 -.1690 R13 -.9297 LSA 503.0 HSA 433.6 SSA 68.7

SG1 3132.8 SG2 350.8 THA 7.61 EL1 479.9 EL2 296.3 ALF 159.50

LAUNCH DATE NOV 29 1964 FLIGHT TIME 216.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 234.71 LAP .24

RC 203.699 ret. $.83

PLAN[TOCENTRIC. CCHIC

C3 10.948 VHL 3.263

LNCH AZMTN LNCH T|ME

90.00 14 5 3S

90.00 7 21 $4

100.00 15 38 28

100.00 8 31 43

110.00 17 11 44

110.00 9 14 56

DIFFERENTIAL C(_RECTIONS

TOE .1133 TRA -.T018

RDE -.1788 RRA -.0899

FOE .4059 FRA .422T

60E .2117 8RA .7031

DISTANCE 498.722 EARTH TO MARS

LOL 66.81 VL 33.369 GAL .70 AZL 69.43 HCA 155.00 SMA 193.62 ECC .23823 INC .5689 vl 30.196

LOP 221.81 VP 21.106 GAp 6.36 AZP gO. 32 TAL 3.63 TAP 158.65 RCA 147.49 APO 239.75 V2 23.424

GP 5.51 ZAL 77.65 ZAP 151.35 ETS 168.32 Z_[ 166.63 ETE 27.68 ZAC 96.06 ETC 255.75 CLP 151.84

DLA 18.68 RAL 148.75 RAO 6567.4 VEL 11.491 PTH 2.00 VHP 3.027 DPA .62 RAP 195.26 ECC 1.1752

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZ]4TH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2708.35 -27.69 73.03 6.23 96.18 14 50 42 2106.5 -26.34 66.55

4088.77 -3.61 165.66 1.43 61.90 6 30 1 3486.8 -7.34 138.97

2407.06 -26.90 52.83 6.06 97.98 16 18 33 1807.1 -27.30 44.31

3831.49 -2.34 148.51 .83 60.21 9 36 3 3261.5 -6.49 141.94

2113.25 -31.99 30.02 5.40 102.74 17 46 59 1315.3 -29.91 21.42

3726.06 .12 136.57 339.17 33.82 10 17 2 3126.1 -4.36 130.36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.3185 BAU .6230 $GT 3110,9 $GR 573.8 SG3 944.3 ST 446.4 SR 316.7 SS 355.5

tiC3 .T083 FAU .20501 RRT .TBDTR_ -.8540 RTF -.9276 CRT -.3260 CRS .9162 CST -.0609

FC-19,9684 8SP 10939 Sr_ 3183.4 R23 -.1829 R13 -.9307 LSA 498.4 HSA 415.2 SSA 71.6

9C3 4.3762 FSP 3064 _k_1 3144.1 6G2 349.3 THA 8.39 ELI 466.3 EL2 286.6 ALF 156.52

LAUNCH DATE NOV 29 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUL 5 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 234.35 LAp .21

RC 205.837 6L 5.29

PLANETOCENTRIC CONIC

C3 10.505 VHL 3.241

LNCH AZNTH LNCH TIME

90.00 14 4 39

90.00 7 15 26

100.00 IS 37 12

100.00 8 25 32

110.00 t7 9 5T

110.00 9 9 17

DIFFERENTIAL CGRRECTIONS

TOE .1163 TRA -.6735

RDE -.1725 RRA -.0632

FD( .3934 FRA .3548

BOE .2081 BRA .6786

DISTANCE 502.367 EARTH TO MARS

LOt. 66.81 VL 33.341 GAL .77 AZL 89.49 HCA 155.99 SMA !93.10 ECC .23625 INC .5131 Vl 50.196

LOP 222.80 Vp 21.103 GAP 5.93 AZP 90.47 TAL 4.01 TAp 159.99 RCA 147.46 APO 238.72 V2 23.461

6P 5.66 ZAL 76.90 ZAP 150.30 ETS 168.13 ZAE 167.35 ETE 31.49 ZAC 96.39 ETC 255.74 CLP 150.83

OLA 18.63 RAL 147.82 flAD 6367.4 VEL 11.463 PTH 2.00 VHp 4.915 DpA .95 RAp 195.38 ECC 1.1729

L-I TIME INJ LAT INJ LoNG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2693.59 -27.59 74.10 4.99 96.64 14 49 29 2093.6 -26.38 65.64

4094.26 -3.37 166.08 .26 61.67 8 23 42 3494.3 -7.11 159.39

2394.96 -26.79 51.95 4.81 98.43 16 17 7 1795.0 -27.32 43.46

3868.12 -2.32 148.87 359.68 60.19 9 30 1 3268.1 -6.27 142.31

2104.76 -31.83 29.24 4.14 103.17 17.45 2 1504.8 -29.69 20.68

3731.07 .32 136.83 358.03 55.82 10 11 28 3131.1 -4.17 130.62

NIO-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.3590 9AU .6223 SGT 3100.8 Sr, R 610.1 SG3 990.0 ST 438.7 SR 307.4 SS 341.1

RC3 .7934 FAU .21372 RRT .8160 RRF -.8820 RTF -.9273 CRT -.3333 CRS .9136 CST -.1130

FC-1T.6128 BSP 10879 _ 3160.2 R23 -.1998 RI3 -.9312 LSA 492.9 MSA 393.4 SSA 75.3

BC3 4.4307 FS4P 3217 SG1 3141.0 SG2 348.2 THA 9.24 ELI 460.3 (L2 274.1 ALF 157.89

LAUNCH DATE NOV 29 1964 FLIGHT TIME 220.00 ARRIVAL DATE JUL 7 1965

HELIOCENTRIC CCI41C

RL 147.55 LAL -.00 LOL 66.81 VL

RP 233.99 LAp .18 LOP 223.79 VP

RC 207.938 GL 4.89 G4P 6.24 ZAL

PLAN_TOCENTRIC CONIC

C3 10.373 VHL 3.221

LNCH AZMTH LNCH TIM(

90.00 14 4 IT

90.00 7 8 24

100.00 15 36 34

100.00 8 18 49

110.00 17 8 41

110.00 9 3 11

DIFFERENTIAL CCRRECTIONS

TOE .1189 TRA -.6459 TC3 4.3799 BAU .6|97

ROE -.1660 RflA -.0397 RC3 .6869 FAU .22251

FOE .3826 FflA .2730 FC-t6.3709 98P 10844

BD( .E042 8RA .6486 OC3 4.4687 FSP 3384

DISTANCE 306.026 EARTH TO MARS

33.315 GAL .63 AZL 89.35 HCA 136.97 SMA 192.61ECC .23437 INC .4534 Vl 30.196

21.104 GAP 3.51 AZP 90.42 TAL 4.35 TAp 161.33 RCA 147.47 APO 237.75 v2 23.498

76.17 ZAp 149.22 ET6 167.92 ZA( 168.0I [TE 35.97 ZAC 96.75 ETC 255.73 CLP 149.79

OLA 18.30 RAL |46.69 RAO 6567.4 VEL 11.479 PTH 2.00 VHP 4.807 DpA 1.32 RAp 195.49 ECC 1.1707

L-I TIM( INJ LAT INJ LONG ZNJ RT ASC |NJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

E678.32 -27.4T 73.00 3.75 97.18 14 48 56 2078.3 -26.19 64.57

4104.40 -3.04 166.65 359.10 61.83 8 16 49 3304.4 -6.79 159.97

2380.74 -28.64 50.92 3.36 98.95 16 16 15 1780.7 -27.10 42.45

3877.22 -2.01 149.37 358.53 60.17 9 23 26 3277.2 -5.96 142.82

2092.35 -31.64 26.34 2,87 103.67 17 43 34 1492.5 -29.44 19.82

3739,17 .59 137.20 356.90 35.82 10 5 29 3138.2 -3.g0 131.00

MID-COuRsI[ EXECUTIoN ACCURACY ORBIT OETERMINATION ACCURACY

SGT 3077.t SGR 652.6 SG3 1036.2 ST 428.5 9R 297.8 SS 325.9

RRT .8387 RRF -.9039 RTF -.9273 CRT -.3823 CRS .g088 CST -.1705

SG8 3145,6 R23 -.2163 R13 -.g321 LSA 485.g NSA 368.9 SSA 79.5

SG1 3126.1SG2 349.9 THA 10.22 EL1 451.9 EL2 260.g ALF 157.11
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV ZS 2944 FLIGHT TIME 222.00 ARRIVAL DATE JUL 9 1955

HELIOCENTRIC CCNIC DISTANCE 509.706 EARTH TO HAR3

RL 147.55 LAL -.DO LOL iS.S1 Yb 33,290 GAL .88 AZL 89.61 HCA 157.97 SNA 192.15 ECC .23259 INC .5867 Vl 50.196

RP 233.RE LAP .15 LOP 224.78 yp 21.10S GAP 5.08 AZP 90,36 TAL 4.49 TAp IG2.SS RCA 147.44 AlSO Z3S.S4 V2 23.536

RC 210.030 GL 4.03 GP G.S$ ZAL 75.47 ZAP 148.09 ITS 197.69 Z/U[ 168.59 (TE 41.20 ZAC 97.14 ETC 255.72 CLP 148.72

PLANETOCENTR|C CONIC

C3 10.251 VHL 3.202 DLA 17.91 RAL 145.98 MAD $547,4 VEL tl,473 PTH 1.99 YHP 4.701 OpA 1.73 RAP 195.59 ECC 1.1657

LNCH AZNTH LNCH T114( L-I TIN( |HJ LAT INJ LOtIG |NJ RT ASC INJ AZI4TH [NJ TIN( PO C$T TIH |HJ 2 LAT INJ 2 L0044

90.00 14 4 42 2680.57 -27.31 71.72 Z.51 97.80 14 49 3 2060.6 -25.95 63.32

90.00 T O 42 4117.37 -2.63 197.37 357.95 61.80 8 9 19 3517.4 -6.38 160.70

100.00 13 35 $S 2384.22 -28.46 49.73 2.31 99.56 16 14 1 1764.2 -26.84 41.30

100.00 8 11 _ 3288.84 -1.61 150.02 357.38 60.15 9 16 18 3289.0 -5.57 143.47

110.00 17 7 58 2078.40 -31.41 27.30 1.59 104.24 17 42 36 1475.4 -29.13 18.84

110.00 8 5S 57 3747.34 .95 137.69 355.78 55.83 9 59 4 3147.5 -5.54 151.49

DIFFERENTIAL CX_RECT|ON$ MID-COURSE EX[CUTI(_ ACCURACY CRBIT DETERMINATION ACCURACY

TDE .1E31TRA -.S20T TC3 4.4002 BAU .6181 $GT 3057.8 SGR 703.1SG3 1085.7 ST 422.2 SR 284.8 SS 304.2

ROE -.1590 RRA -.0539 RC3 .9918 FAU .23195 RRT .8580 RRF -.9282 RTF -.9272 CRT -.4162 CRS .8944 CST -.2236

FOE .3587 FRA .1925 FC-19.3902 BSP 10798 SGB 3137.6 R23 -.2332 Rt3 -.9328 LSA 478.0 MSA 342.6 SSA SS. 2

ROE .2011 liRA .4230 BC3 4.5106 FWe 3532 SGI 3117.5 SG2 354.2 THA 11.31 E_I 447.1 EL2 244.3 ALF 155.81

LAUNCH DATE NOV 29" 1944 FLIGHT TIM( 224.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC COLIC

RL 147.55 LAL -.00

RP 235.25 LAP .11

MC 212.144 GL 3.30

pLAN[TOCEHTRIC CONIC

C3 10.138 K 3.184

LNCH AZI4TH LNCH T;N(

90.00 14 5 53

90.00 8 52 19

100.00 15 ST 21

100.00 8 3 30

110.00 17 7 49

110.00 8 49 31

DIFFERENTIAL C_NRECT|ONS

TDE .1512 TRA -.5335 TC3 4.4018 BAU .6152

ROE -.1512 lIRA -.0472 RC3 1.1074 FAU .24148

FOE .3167 FRA .0984 FC-20.6207 BliP 10750

ROE .2002 BRA .51_4 K3 4.5389 Flip 3731

DISTANCE 513.400 EARTH TO MARS

L(X. 64.81 VL 33.266 GAL .94 AZL 89.68 H_ 136.96 SMA 191.71 ECC .23090 ZNC .$150 Vl 30.196

223.77 VP 21.111 GAP 4.68 AZP 80.21) TAL 5.01 TAp 163.87 RCA 147.44 APO 235.07 V2 23.574

GP 7.12 ZAL 74.79 ZAP 148.93 ST8 187,43 ZAI[ 169.07 ETE 47.25 ZAC 97.57 (TC 255.71 CLP 147.62

DLA 17.45 RAL 145.0T RAO 6567.4 VI[L 11.489 PTH 1.99 VHp 4.600 DPA 2.19 RAP 105.69 ECC 1.1666

L-I TIN( INJ LAT INJ LONG IHJ RT ASC [HJ AZHTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2540.13 -27.11 70.26 1.25 98.50 14 49 53 2040.1 -25.$6 61.89

4135.37 -2.11 188.28 358.80 81.78 6 1 10 3533.4 -5.87 161.60

2345.19 -28.24 48.36 1.05 100.25 16 16 26 1745.2 -26.53 39.97

3905.54 -1.12 150.82 358.24 60.13 9 6 34 3303.5 -5.05 144.27

20_2.13 -31.13 28.12 .30 104.89 17 42 11 1462.1 -28.77 17.71

3759.57 1.40 138.31 334.67 55.84 9 52 10 5159.4 -3.09 132.11

NID-COURN( EvlrCUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3027.5 SCAt 782.1 SG3 1135.7 ST 419.1 SR 274.2 SS 276.Z

RRT .8732 RRIF -.IM27 RTF -.9267 CRT -.4954 CRS .8551 CST -.2842

312t.7 R23 -.2498 R13 -.9335 LSA 471.7 NSA 309.9 SSA 92.9

841 3100.8 842 342.1 THA 12.55 EL1 445.R EL2 229.1 ALF 156.59

LAUNCH OATS NOV 80 1954 FLIGHT TIN( 286.00 ARRIVAL DATE JUL 13 1965

DISTANCE 517.110 EARTH TO MARS

.99 AZL 89.76 HCA 159.96 SMA lgl.29 ECC .82929 INC .2355 vl 30.196

165.28 RCA 147.43 APO 835.16 V2 23.612

54.10 ZAC 96.04 [TC 855.$9 CLP 146.49

HELIOCEHTRIC C40N|C

RL 147.55 LAL *.00 LOt. GS.81 YL 35.244 GAL

RP 232.83 LAP .DO LOP 223.77 Yp 21.118 GAP 4.88 AZF 90.22 7AL 5.32 TAP

RC 214.210 GL 2.49 GP 7.63 ZAL 74.15 ZAP 145.73 [7S 167.15 Zld[ 169.40 ST(

PLAHETOCENTM|C CONIC

C3 10.034 VHL 3.155 DLA 15.87 RAL 144.17 MAD 6567.4 VEL 11.464 PTH 1.99 VHP 4.502 DPA 2.71 RAP 195.75 ECC 1.1651

LNCH AZHTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 8 LONG

go.o0 14 7 52 2616.75 -86.86 68.59 359.99 99.31 14 51 29 2016.7 -25.30 60.27

go.o0 S 43 5 4152.65 -1.49 169.34 355.65 61.72 7 52 18 3552.7 -5.26 168.69

100.00 15 38 50 2323.48 -27.85 46.60 359.77 101.02 15 17 33 1725.4 -25.16 35.46

100.00 7 54 49 3921.21 -.52 151.76 355.11 60.11 9 0 10 3321.2 -4.49 145.25

110.00 17 S 18 2043.51 -30.60 24.77 359.00 105.63 17 42 21 1443.5 -28.34 16.45

110.00 8 41 50 3773.89 1.95 138.07 353.57 55.87 9 44 44 3173.9 -2.54 138.86

DIFFERENTIAL CCIIRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1406 TRA -.5494 TC3 4.3857 BAU .6117 $GT 2992.3 SSR 828.2 SG3 1187.4 ST 419.4 SR 259.S SS 244.8

ROE -.1425 RflA -.OSSt) flC5 1.2367 FAU .25128 RRT .8833 flRF -.9542 RTF -.9257 CRT -.5167 CRS .8091 CST -.3278

FOE .2630 FRA .0005 FC-21.6801 8SP 10707 _ 3104.8 R23 -.2658 R13 -.8342 LSA 466.1 MSA 274.7 SSA 103.1

00E .2002 ERA .5708 BC3 4.5597 FIMP 3917 SG1 3082.2 $42 374.0 THA 13.98 EL1 447.1 EL2 205.7 ALF 156.96

LAUNCH DATE NOV 29 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUL 15 1955

HELIOCENTRIC CCNIC

RL 147.55 LAL -.00 LOL 46.81VL

RP 232.51 LAP .05 LOP 227.77 YP

RC 216.258 GL 1.58 GP 8.19 ZAL

PLAN(TOCENTN |C CONIC

C3 9.940 Vt'IL 3.153

LNCH AZMTH LNCH TINS

go.o0 14 10 43

90.00 6 33 4

100.00 15 41 7

100.00 7 45 21

110.00 17 9 26

110.00 8 33 31

OIFFERENTIAL C(SRRECTION$

TOE .1537 TflA -.5450 TC3 4.3595 8AU .6076

ROE -.1523 RRA -.0513 RC3 1.3808 FAU .23120

FOE .1877 FRA -.1060 FC-22.7480 B_P 10613

BOE .2088 BRA .5459 BC3 4.5720 FSP 4101

DISTANCE 520.834 EARTH TO MARS

33.222 GAL 1.04 AZI. 89.85 HCA 160.96 SNA 190.90 ECC .22778 INC .1480 Vl 30.196

21.128 GAP 3.89 AZP 90.14 TAL 5.62 TAP 166.58 RCA 147.42 APO 234.35 V2 23.650

75.54 ZAP 144.49 ITS t66.85 ZA( 169.53 ETE 61.61 ZAC 98.56 ETC 255.67 CLP 145.32

OLA 16.20 RAL 143.27 RAO 6567.4 VEL 11.460 PTH 1.99 VHp 4.406 OpA 3.30 RAP 195.86 ECC 1.1636

L-I TINS INJ LAT INJ LONG INJ RT A$C IHJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2590.15 -26.56 68.71 358.70 100.20 14 53 53 1990.2 -24.88 58.44

4175.31 -.75 170.61 354.51 61.69 7 42 39 3575.5 -4.53 163.97

2_)8.82 -27.$3 45.03 358.47 101.90 16 19 26 1698.6 -25.71 36.75

3942.27 .20 152.94 353.98 60.11 9 51 3 3542.3 -3.79 146.41

2022.27 -30.40 23.24 357.67 208.45 17 43 9 2422.3 -27.84 14.98

3791.39 2.62 139.98 332.47 55.91 9 36 42 3191.4 -1.87 133.78

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT L_1)48.7 $GR 905.1 SG3 1239.8 ST 424.9 SR 242.5 SS 210.5

RRT .6942 RRF -.IN388 RTF -.9244 CRT -.5775 CRS .6878 CST -.3368

3084.5 R23 -.2801 R23 -.9350 LSA 463.5 NSA 234.4 SSA 117.6

SG1 3059.7 $C_ 390.4 THA 15.61 EL1 452.5 EL2 185.9 ALF 157.83
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAU_I4CH DATE MOV 29 1984

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 232.14 LAP .OR

RC 218.297 GL .58

PLANETOCENTRIC CONIC

C3 9.857 VHL 3.140

LNCM AZMTM LNCH TIME

90.00 14 14 28

90.00 6 22 T

100.00 15 44 16

100.00 7 35 1

110.00 17 11 16

110.00 8 24 28

FLIGHT TIM( 230.00 ARRIVAL DATE JUL 17 1965

DISTANCE 524.572 EARTH TO MARS

LOL 66.81 VL 53.202 GAL 1.09 AZL 69.95 HCA 161.96 SMA 190.53 ECC .22654 INC .0453 vl 3_.196

LOP 229.79 VP 21.139 GAP 3.S0 AZP 90.05 TAL 5.90 TAP 167.87 RCA 147.41 APO 233.65 V2 23.689

GR 8.63 ZAL 72.96 ZAP 143.19 ET$ 166,51 ZAI[ 169.44 ET[ 69.54 ZAC 99.13 ETC 255.G5 CLP 144.12

DLA 15.42 RAL 142.37 RAD 6567.4 VEL 11.456 PTH 1.99 VHp 4.318 DPA 3.95 RAp 195.94 ECC 1.1622

L-| TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIM( PO CST TIN IN/ 2 LAT INJ 2 LONG

2560.00 -26.18 64.56 357.39 101.20 14 57 6 1960.0 -24.37 56.38

4202.31 .11 172.11 355.37 61.66 7 32 9 3602.3 -3.67 185.48

2270.45 -Z?.21 43.04 357.15 102.87 |G 22 6 1670.4 -25.17 34.83

3687.10 1.04 154,30 352.85 60.12 8 41 8 3367.1 -2.94 147.78

165)8.09 -H.92 21.52 356o32 107.37 17 44 36 1396.1 -27.25 15.35

3612.21 3.42 141.07 351.37 55.97 9 26 O 3212.2 -1.07 134.87

DIFFERENTIAL CDRRECTION6

TDE .1701 TRA -.SEED TC3 4.3247 BAU .6051

RDE -.1201 RRA -.0215 RC3 1.5435 FAU .27161

FOE .066T FMA -.2871 FC-23.8556 B6P 10539

DOE .2083 BRA .5224 BC3 4.5919 F�P 4Z92

LAUNCH DATE NOV 29 11Hb4

HELIOCENTRIC C_NIC

RL 147.55 LAL -.00

RP 231.76 LAP -.02

RC £20._99 GL -.56

PLANETOCENTRIC CONIC

C3 9.785 _4L 3.129

LNCH AZMTH LMCH TItN(

60.00 14 19 14

M|O-(OU2$E EXECUTION ACCURACY

SGT 2909.4 SGR 994.5 SG3 1294.8

RRT .9009 RRF -.9753 RTF -.9230

S_B 3071.8 223 -.2917 R13 -.9363

$01 3044.1SG2 412.0 THA 17.46

FLIGHT TIM( 232.00 ARRIVAL DATE JUL 19 1965

DISTANCE 526.325 EARTH TO MARS

LOL 66.81VL 33.182 GAL 1.13 AZL 90.06 MCA 162.97 S_A 190.18 ECC .22498 INC .0495 V1 30.196

LOP 229.70 VP 21.153 GAP 3.11AZP 89.95 TAL 6.17 TAp 169.14 RCA 147.39 APO 232.97 VZ 23.728

GP 9.54 ZAL 72.41ZAP 141.85 ETS t66.14 2N[ 169.09 ETE 77.49 ZAC 99.77 ETC 255.63 CLP 142.89

DLA 14.51 flAL 141.46 RAO 6567.4 V(L 11.453 PTM 1.99 VHp 4.232 DpA 4.69 RAP 196.03 ECC 1.1610

L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

2525.88 -25.70 62.20 556.06 102.31 15 I 19 1925.9 -23.75 54.07

ORBIT DETERMINATION ACCURACY

ST 436.9 SIR 221.4 ss 184.6

CRT -.6415 CR8 .4299 CST -.2401

LSA 466.3 MSA 195.3 3SA 135.7

EL1 462.9 EL2 160.4 ALF 159.41

qO.O0 6 10 9 4233.53 1.12

100.00 15 46 tO 2236.50 -26.71

100.00 7 25 42 3990.15 2.03

110.00 17 13 56 1970.59 -29,34

110.00 6 14 34 36_.62 4.35

DIFFERENTIAL C_RR(CTION8

TOE .1669 TRA -.5011 TC3 4,2569 BAU .6006

RDE -.1057 RRA -.0102 tiC3 !.7230 FAU .28170

FOE -.0316 FRA -.3541 FC-24.0232 BmP 10471

BDE .2147 BRA .5012 BC3 4,5927 FSP 4467

1T3.85 552.24 61.70 7 20 41 3633.5 -2.67 167.22

40.80 355,79 103.94 16 25 39 1638.5 -24.53 32.67

155.90 351.73 60.17 6 30 18 5306.1 -1.96 149.38

19.59 354,93 108.38 17 46 46 1370.6 -26.55 11.51

142.36 350,29 56.06 9 18 51 3236.8 -.13 136.15

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

VeT 2947.6 _ 1095.9 SG3 1348.4 ST 452.2 SIR 196.4 ss 187.4

RRT .90SORRF -.9810 RTF -.9205 CRT °.6987 CRS .0267 CST .0007

SGB 3051.2 R23 -.3013 213 -.9374 LSA 474.5 MSA 187.5 SSA 133.7

$01 3019.5 $62 459.7 THA 19.64 (_1 474.5 ELI 135.9 ALF 161.60

LAUNCH OATE NOV 29 1964 FLIGHT TIM( 234.00 ARRIVAL DATE JUL 21 1965

HELiOCEMTRIC _1C DISTANCE 532.091

RL 147.55 LAL -.00 LOL 66.81 VL 33.164 GAL 1.17 AZL -90.16 HCA 163.98

RP 231.39 LAP -.05 LOP 230.79 Vp 21.168 GAP 2.74 AZP 69.63 TAL 6.43

RC 222.262 GL -1.96 GIP 10,34 ZAL 71.91 ZAP 140.45 ET6 165.73 ZAE 168.46

PLANETOCEMTR|C CONIC

C3 t.TET VHL 3.119 DLA 13.43 RAL 140.54 RAO 6567.4 VEL 11.451 PTH 1.99

LNCH AIq4TM LNCH Title L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH

90.00 14 25 4 248T.27 -25.12 59.52 354.68 103.53

90.00 5 56 56 4269.77 2.29 175.97 351.11 61.77

100.00 15 53 _ 2202.27 -26.09 38.28 354.41 105.13

100.00 ? 11 17 4030.01 3.1T 157.76 350.62 60.26

110.00 17 IT 29 1939.29 -26.65 17.41 353.51 109.50

110.00 6 3 43 3665.75 5.45 143.88 349.21 56.20

EARTH TO MARS

SNA 189.85 ECC .22569 INC .1727 Vl 30.196

TAp 170.41 RCA 147.38 APO 232.32 V2 23.768

ETE 85.08 ZAC 100.50 ETC Z55.SO CLP 141.61

VHp 4.151 DPA 5.53 RAp 196.13 ECC 1.1601

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

15 6 31 1887.5 -23.01 51.48

T 6 9 3669.8 -1.50 169.25

16 30 9 1602.3 -23.76 30.26

8 18 27 3430.0 -.81 151.23

17 49 48 1339.3 -25.72 9.46

9 8 9 3265.8 .97 137.66

DIFFERENTIAL CORRECTION6 MID-COURSE EXECUTION ACCURACY

TDE .2093 TRA -.4814 TC3 4.1810 BAU .5987 SGT 2768.3 SGR 1213.6 803 1403.7

ROE -.0875 RMA .0033 RC3 1.9205 FAU .29209 RRT .9072 RRF -.9866 RTF -.9178

FOE -.1699 IrRA -°4939 FC-25.9977 BSP 10402 $_B 3040.9 R23 -.3069 R13 -.9394

DO( .2256 BRA .4614 BC3 4.6043 F_P 4678 $81 3003.8 SG2 473.9 THA 22.13

LAUNCH DATE NOV 29 1944 FLIGHT TIME 236.00

H[LICCENTRIC CONIC DISTANCE 535.670

RL 147.55 LAL -.00 LCL 66.61 VL 33.147 GAL 1,21 AZL 90.31 HCA 164.99

RP 231.01 LAP -.06 L_ 231.61 VP 21.185 GAP 2.37 AZP 69.70 TN. 6.67

RC 224.299 GL 03.35 GP 11.25 ZAL 71.44 ZAP 136.09 ETS 165.2T ZAE 167.55

PLAN[TOCENTRICCONIC

C3 6.665 VHL 5.112 DLA 12.18 RAL 139.61 RAO 6567.3 VEL 11.449 PTH 1.99

LNCH AZI4TH LNCH TIN( L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH

60.00 14 32 T 2445.54 -24.39 56.52 353.27 104.86

6O.OO 5 42 27 4311.80 3.64 178.22 350.00 61.90

100.00 15 59 41 2161.13 -25.33 35.46 352.98 106.43

100.00 6 ST 34 404_6.44 4.50 159.93 349.52 60.42

110.00 17 21 58 1903.61 -27.82 14.97 352.05 110.72

110.00 7 51 45 3699.73 6,73 145.67 348.14 $6.41

DIFFERENTIAL C_RRECTIONS

TDE .2306 TRA --.4612 TC3 4.0617 BAU .59T0

RD( -.0652 lIRA .0197 RC3 2.1574 FAU .30214

FOE -.3762 FRA -.M67 FC-27.0093 2IMP 10342

ENDE .239i NA .4tli 8C3 4.1169 FSP 4666

ORBIT DETERMINATION ACCURACY

ST 476.4 8R 164.8 SS 237.0

CRT -.7542 CR3 -.3490 CST .3023

LSA 500.0 MSA 223.0 SSA 102.5

ELI 493.1 EL2 104.6 ALF 164.67

ARRIVAL DATE JUL 25 1965

EARTH TO MARS

_4A 189.54 ECC .22248 INC .3131 Vt 30.196

TAp 171.66 RCA 147.37 APO 231.70 V2 23.807

ETE 91.98 ZAC 101.32 ETC 255.56 CLP 140.30

VHP 4.075 DPA 6.48 RAp 196.24 ECC 1.1594

INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

15 12 50 1843.5 -22.11 40.59

6 54 19 3711.8 -.15 171.59

16 35 42 1561.1 -22.84 27.35

8 5 25 3469.4 .53 153.40

IT 53 42 1305.6 -24.74 7.15

8 56 45 3299.7 2.27 139.43

MID-COURSE (XI[CUT|OR ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2718,2 SGR 1348.7 603 1457.5 ST 503.9 SR 127.1 SS 529.1

RRT .5)079 RRF -.9905 RTF -.9146 CRT -.7929 CRS -.4982 CST .5060

SGB 3034.4 R23 -.3075 213 -.9423 LSA 550.2 NSA 264.8 SSA 74.8

$4;1 2990.5 _k_2 514.0 THA 25.04 EL1 514.1 EL2 75.9 ALF 168.43
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 29 1964 FLIGHT TIME 238.00 ARRIVAL DATE JUL 25 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.00 LOt. 66.81VL

RP 230.62 LAP -,11 LOP 232.82 VP

RC 22S.222 GL -5,04 GP 12.29 ZAL

PLANETOCENTRIC COt41C

C3 9.664 VHL 3.109 DLA

LNCH AZMTM LNCM TIM( L-I TIME INJ LAT

90.00 14 40 30 2393.90 -23.48

90.00 3 26 20 4360.61 5.20

100.00 16 7 11 2114.32 -24.39

100.00 G 42 20 4115.42 6.04

110.00 17 27 33 1862.84 -26.80

110.00 7 38 27 3939.66 8.23

DIFFERENTIAL C_RRECTIONS

TOE .2722 TRA -.4291 TC3 4.0224 8AU .6070

ROE -.0332 RRA .0422 RC3 2.4273 FAU .31344

FOE -.6499 FRA -.8503 FC-28.0779 BSP 9990

BO( .2742 BRA .4312 BC3 4._q80 FSP 4987

DISTANCE 539.664 EARTH TO MARS

33.130 GAL 1.25 AZL 90.47 HCA 166.01 SMA 189.24 ECC .22133 INC .4718 Vl 30.196

21.204 GAP 2.01 AZP 89.54 TAL 6.89 TAp 172.91RCA 147.36 APO 231.13 V2 23.847

71.02 ZAP 137.45 ET8 164.76 ZAE 166.35 ETE 98.01 ZAC 102.25 ETC 255.51CLP 138.94

10.71 RAL 138.64 RAD 6567.3 VEL 11.448 PTH 1.99 VHF 4.005 DpA 7.56 RAp 196.37 ECC 1.1590

]NJ LONG [NJ RT ASC ]NJ AZMTH [NJ TIME PO CST TIM ]NJ 2 LAT IHJ 2 LONG

53.17 351.81 106.30 15 20 24 1793.9 -21.02 45.36

180.96 348.90 62.13 6 39 0 3760.6 1.43 174.31

32.30 351.51 107.84 16 42 25 1514.3 -21.72 24.52

162.48 348.44 60.67 7 50 55 3513.4 2.08 155.92

12.23 350.53 112.06 17 58 36 1262.6 -23.57 4.56

147.80 347.10 56.71 6 44 7 3339.7 3.79 141.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2674.7 8GR 1512.5 863 1518.1 ST 561.8 SR 79.8 SS 481.7

RRT .9096 RRF -.9933 RTF -.9144 CRT -.7377 CRS -.3450 CST .6708

SGB 3072.7 R23 -.2969 R13 -.9483 LSA 680.2 MSA 297.9 SSA 50.9

SG1 3022.0 SG2 556.0 THA 28.26 EL1 564.9 EL2 53.6 ALF 173.96

LAUNCH DATE NOV 29 1964 FLIGHT TIN( 240.00 ARRIVAL DATE JUL 27 1965

HELIOCENTRIC CC_IIC

RL 147.35 LAL -.00

RP 230.24 LAp -.15

RC 228.139 GL -7.00

PLANI[T(_ENTRIC CONIC

C3 9.672 VHL 3.110

LNCH AZMTH LNCH T|M(

90.00 14 30 29

90.00 5 8 19

100.00 J6 16 12

100.00 G 25 17

110.00 17 34 25

110.00 7 23 34

DIFFERENTIAL CORRECTIONS

TOE .2978 TRA -.4183

ROE .0047 RRA .0660

FOE -.9384 FRA-I.0269

BOE .2978 6RA .4235

DISTANCE 543.468 EARTH TO MARS

LOt. 66.81 VL 33.115 GAL 1.28 AZL 90.66 HCA 167.03 SNA 188.96 ECC .22024 1NC .6543 VI 30.196

LOP 233.85 VP 21.225 GAp 1.65 AZP 89.36 TAL 7.10 TAp 174.14 RCA 147.35 APO 230.58 V2 23.887

GP 13.48 ZAL 70.67 ZAP 135.84 ETS 164.20 2N[ 164.86 ETE 103.06 ZAC 103.34 ETC 255.45 CLP 137.54

OLA 8.97 RAL 137.63 RAD 6567.3 VEL 11.448 PTH 1.99 VHP 3.942 DpA 8.81 RAp 196.34 ECC 1.1592

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIATH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2337.19 -22.34 49.40 350.31 107.86 15 29 27 1737.2 -19.69 41.73

4417.63 7.00 184.18 347.84 62.49 6 21 37 3817.6 3.27 177.30

2060.73 -23.23 28.75 349.99 109.37 16 50 33 1460.7 -20.37 _1.11

4169.32 7.83 165.48 347.40 61.06 7 34 46 3569.3 3.91 138.88

1815.99 -25.57 9.13 348.98 113.50 18 4 41 1216.0 -22.17 1.65

3986.82 9.98 150.32 346.09 57.14 8 30 1 3386.8 5.38 144.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.8591 BAU .6103 SGT 2582.9 SGR 1694.5 6G3 1567.3 ST 600.8 SR 63.3 SS 647.2

tiC3 2.7171 FAU .32250 flRT .9060 RRF -.9954 RTF -.9081 CRT -.0065 CRS .5281 CST .7468

FC-28.8871 6SP 10168 SG8 3089.1 R23 -.2898 R13 -.9524 LSA 825.9 MSA 316.7 SSA 37.4

BC3 4.7197 FSP 5184 SG| 3027.9 SG2 611.9 THA 32.20 EL1 600.8 EL2 63.3 ALF 179.96

LAUNCH DATE NOV 29 1964 FLIGHT TIME 242.00 ARR[VAL DATE JUL 29 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.00 LOL 66.81 YL

RP 229.86 LAP -.18 LOP 234.87 VP

RE 230.076 GL -9.28 GP 14.87 ZAL

PLANETOCENTRIC CONIC

C3 9.719 YHL 3.118 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 2 21 2272.11 -20.92

90.00 4 47 58 4484.65 9.09

100.00 16 26 59 1999.11 -21.78

100.00 6 6 1 4232.88 9.90

110.00 17 42 46 1761.93 -24.05

110.00 7 6 43 4042.82 12.04

DIFFERENTIAL CGIRRECTIONS

TOE .3274 TRA -.4061TC3 3.6657 BAU .6186

ROE .0547 RRA .0961 RC3 3.0377 FAU .33024

F0(-1.2862 FRA-I.Z2?3 FC-29.4156 BSP 10382

8DE .3320 BRA .4174 BC3 4.7608 FSP 5367

DISTANCE 547.285 EARTH TO MARS

33.100 GAL 1.31 AZL 90.67 HCA 168.06 SMA 188.70 ECC .21922 INC .6696 vl 30.196

21.247 GAP 1.30 AZP 89.15 TAL 7.50 TAp 175.56 RCA 147.34 APO 230.07 V2 23.927

70.38 ZAP 134.14 [TS 163.56 ZAE 163.09 ETE 107.18 ZAC 104.60 ETC 255.38 CLP 136.10

6.91RAL 136.57 RAD 6567.4 VEL 11.450 PTH 1.99 VHp 3.887 DpA 10.24 RAP 196.75 ECC 1.1600

INJ LONG IN.! RT ASC INJ AZMTH INJ 71ME PO CST TIM INJ 2 LAT INJ 2 LONG

45.16 348.77 $09.53 15 40 13 1672.1 -18.07 37.65

188.00 346.84 63.07 6 2 43 3884.6 5.41 181.26

24.74 348.43 111.00 17 0 18 1399.1 -18.73 17.27

169.06 346.41 61.65 7 16 34 3632.9 6.04 162.40

5.66 347.38 115.05 18 12 8 1161.9 -20.48 358.37

153.36 345.14 57.76 8 14 6 3442.8 7.69 148.96

MID-COURSE EXECUTION ACCURACy ORBIT OETERMINATION ACCURACY

SGT 2480.2 SGR 1905.1SG3 1609.8 ST 646.3 SR 127.3 SS 846.7

RRT .9007 RRF -.9968 RTF -.9010 CRT .6369 CRS .9520 CST .8019

SGB 3127.4 R23 -.2748 RI3 -.9582 LSA 1021.5 MSA 326.4 SSA 27.6

SG1 3054.4 SG2 672.0 THA 36.75 EL1 651.5 EL2 97.3 ALF 7.31

LAUNCH OATS NOV 29 1964 FLIGHT TIN( 244.00 ARRIVAL DATE JUL 31 1965

HELIOCENTRIC C_IC OISTANCE 551.$13 EARTH TO MARS

RL 147.35 LAL -.00 LOL 66.81 VL 33.086 GAL 1.34 AZL 91.13 I'_A 169.08 SMA 188.46 ECC .21825 INC 1.1253 vl 30.196

tip 229.47 LAp -.21 LOP 235.90 VP 21.271 GAP .96 AZ1P 88.90 TAL 7.48 TAp 176.56 RCA 147.33 APO

RC 231.973 GL -11.98 GP 16.50 ZAL 70.19 ZAP 132.32 ETS 162.83 Z_J[ 161,01 ETE 110.45 ZAC 106.09 ETC

PLANETOCENTRIC C_IC

C3 9.825 VHL 3.134 DLA 4.45 RAL 135.42 RAO 6567.4 VEL 15.435 PTH $.99 VHp 3.843 OpA 11.91 RAp

LNCH AZIATH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME

90.00 15 16 28 2196.81 -19.13 40.36 347.20 111.28 15 53 5

90.00 4 24 42 4564.21 11.54 $92.39 343.93 63.93 5 40 46

100.00 16 39 54 1927.70 -19.9T 20.21 346.84 112.72 17 $2 2

100.00 5 43 57 4308.53 12.3| $73.38 343.32 62.55 6 55 46

110.00 17 52 56 $699.11 -22.19 $.76 345.74 116.70 18 21 15

110.00 G 47 24 4109.90 14.44 157.07 344.29 56.68 7 55 54

OIFFERENTIAL CCRRECTION$ MIO-COUflS( EXI[CUTION ACCURACy

TOE .3632 'IRA -.3979 TC3 3.4478 BAU .6354 SGT 2375.9 $GR 2552.9 SG3 1645.1

ROE .1231 RRA .1534 RC3 3.3931 FAU .33664 RRT .8932 RRF -.9978 RTF -.8920

F08-1.7138 FRA-1.4367 FC-Zg.6836 BSP 10728 _ 3208.2 R23 -.2529 R13 -.9652

8DE .3835 BflA .4197 _C3 4.8374 FSP 5534 SG1 3520.3 862 737.3 THA 41.85

229.59 V2 23.968

255.28 CLP 134.60

197.04 ECC 1.1617

PO CST TIM INJ 2 LAT INJ 2 LONG

1596.8 -16.07 33.02

3964.2 7.92 185.76

1327.7 -16.72 12.93

3708.6 8.54 166.62

$099.1 -18.42 354.65

3509.9 10.19 150.55

ORBIT DETERMINATION ACCURACY

ST 702.1 SR 245.2 SS 1088.6

CRT .7988 CRS .9933 CST .8442

LSA 1275.9 MSA 331.4 SSA 20.4

EL1 730.0 EL2 141.9 ALF 16.22
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 29 1964 FLIGHT T|NE 246.00 ARRIVAL DATE AUG 2 1965

HELIOCENTRIC CONIC DISTANCE 554.953 EARTH TO MARS

RL 147.55 LAL -.DO LOL 66.81 VL 33.073 GAL 1.36 AZL 91.43 HCA 170.11 SNA 188.23 ECC .21734 INC 1.4356 vl 30.196

RP 229.09 LAP -.25 LOP 236.93 VP 21.297 GAP .62 AZF 88.59 TAL 7.65 TAp 177.76 RCA 147.32 APO 229.14 V2 24.009

RC 233.849 GL -15.15 GP 18.44 ZAL 70.12 ZAP 130.37 [73 16Z.OZ ZAE 158.60 ET( 112.93 ZAC ID7.85 ETC 255.15 CLP 133.06

PLANETO¢EMTR_C CONIC

C3 10.018 VHL 3.165 OLA 1.50 RAL 134.16 RAO 6567.4 VEL 11.463 PTH 1.99 VHP 3.812 OPA 13.86 RAp 197.42 ECC 1.1649

LNCN AZMTH LNCH TIME L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14;H INJ TIME PO CST TIN INJ 2 LAT INJ 2 LO_IG

90.00 15 33 29 2108.79 -16.87 34.89 343.63 113.09 16 8 38 1508.8 -13.60 27.74

90.00 3 57 39 4659.96 14.31 198.23 345.19 65.30 5 15 19 4060.0 10.86 191.25

100.00 16 $5 31 1844.16 -17.69 15.05 345.25 114.50 17 26 15 1244.2 -14.23 7.96

100.00 S 18 18 4399.82 15.11 178.71 344.79 63.90 6 31 37 3799.8 11.48 171.90

110.00 18 5 22 1625.55 -19.87 357.31 344.10 118.41 18 32 27 1025.6 -15.92 350.42

110.00 8 24 56 4191.19 17.26 161.68 343.60 60.03 7 34 48 3591.2 13.15 154.99

DIFFERENTIAL C(:RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT O(TERNINATION ACCURACY

TOE .4048 TRA -.3893 TC3 3.1891 BAU .6622 SET 2260.3 SGR 2447.3 863 1669.9 ST 765.1 SR 415.1 SS 1360.8

ROE .2190 RRA .183T RC3 3.7787 FAU .34093 RRT .8830 RRF -.9988 RTF -.8807 CRT .8620 CRS .9989 CST .8764

FDE-2.Z390 FRA-l.8800 FC-L_).4633 BSP 11211 SGB 3331.5 R23 -.2231 R13 -.9733 LSA 1597.6 MSA 334.1 SSA 15.0

BIDE .4602 BRA .£S05 BC3 4.9448 FSP 5630 SG1 3233,2 _We2 802.9 THA 47.57 EL1 849.5 ELI 189.5 ALF 26.49

LAUNCH DATE NOV 29 1984 FLIGHT TIM( 248.00 ARRIVAL DATE AUG 4 1965

HELIOC(MTRIC CONIC DISTANCE 558.804 EARTH TO MARS

RL 147.55 LAL -.00 L04. 66.81 VL 33.061 GAL 1.39 AZL 91.81HCA 171.14 SMA 188.01 ECC .21649 INC 1.8136 vl 30.196

RP 288.70 LAp -.28 LOP 237.98 VP 21.324 GAP .29 AZP 88.21 TAL 7.80 TAp 178.95 RCA 147.31 APO 226.71 V2 24.049

RC Z35.703 GL -19.98 r_P 20.78 ZAL 70.21 ZAP 126.24 ETS 161.09 Zi_ 155.79 ETE 114.73 ZAC 109.99 ETC 254.96 CLP 131.45

PLAN(TOCENTRIC CONIC

C3 10.349 VHL 3.217 DLA -2.08 RAL 132.74 RAD 6567.4 VI[L 11.478 PTH 2.00 VHp 5.600 OpA 16.19 RAp 197.95 (CC 1.1703

LNCH AZMTH LNCM TIN( L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 54 19 2004.53 -13.98 28.80 544.12 114.88 16 27 44 1404.5 -10.51 21.64

90.00 S 25 30 4777.24 17.51 205.35 344.74 67.39 4 45 7 4177.2 14.30 198.15

IO0.O0 17 14 42 1745.26 -|4.80 9.13 543.72 116.27 17 45 47 1145.3 -11.15 2.24

100.00 4 47 49 4511.75 18.35 185.45 344.36 65.98 8 3 0 3911.8 14.95 178.30

110.00 18 20 43 1538.56 -16.97 352.23 342.51 120.13 18 46 22 938.6 -12.84 345.56

110.00 5 38 18 4291.21 20.56 167.56 345.2| 62.07 7 9 48 3691.2 16.67 160.60

DIFFER(NT|AL C_ItRECT|ON8 MID-COUR$E. EYJ[CUTION ACCURACY OROIT DETERMINATION ACCURACY

TDE .4364 TRA -.3794 TC3 2.8994 6AU .7050 SET 2144.3 $GR 2607.2 SG3 1682.7 ST 839.6 SR 657.4 SS 1734.6

RID( .3583 RRA .2559 RC3 4.1903 FAU .34284 RRT .8708 RRF -.9991RTF -.8677 CRT .8980 CRS .9998 CST .9021

FDE-2.8904 FRA-I.9879 FC-28.8805 BSP |1619 SGB 3532.4 R23 -.|867 R15 -.9815 LSA 2008.5 NSA 335.5 SSA 10.9

BOE .5802 BRA .4568 2CS 5.0956 FSiP 5868 _I 3425.Z $62 885.9 THA 53.69 ELI |040.5 EL2 253.4 ALF 37.31

LAUNCN DATE NOV 29 1964 FLIGHT TIME 250.00 ARRIVAL DATE AUG 6 9965

NELiOCENTRIC CONIC

RL 147.55 LAL -.DO

RP 228.31 LAp -.31

RC 237.537 GL -23.63

PLAN(TOCENTRIC CONIC

C3 10.908 VHL 3.303

LNCH AZI4TN LNCH TIME

90.00 16 20 36

90.00 2 46 7

tO0.O0 17 38 52

100.00 4 10 38

110.00 18 4D 7

110.00 $ 25 47

DIFFERENTIAL C.(_RECTION8

TOE .5160 TRA -.3718

ROE .5600 RRA .3504

FDE-3.GSOZ FRA-2.2756

BIDE .7815 BRA .5108

DISTANCE 562.666 EARTH TO MARS

LOL 66.81 VL 55.049 GAL 1.41 AZL 92.50 HCA 172.18 3NA 187.81 ECC .21568 INC 2.2956 Vl 30.156

LOP 239.00 VP 21.352 GAP -.O5 AZP 87.73 TAL 7.94 TAp 180.12 RCA 147.30 Apo 228.31 V2 24.090

GP 23.58 ZAL 70.53 ZAp 125.89 ETS 160.04 ZAE 152.51 ETE 115.93 ZAC 112.59 ETC 254.70 CLP 129.76

OLA -6.44 RAL 131.10 RAD 6567.4 VEL

L-I TIME INJ LAT

1878.72 -10.26

4924.42 21.1|

1826.20 -11.|0

4652.18 22.00

1434.48 -13.32

4416.68 24.36

TC3 2.5584 BAU .7658

RC3 4.5859 FAU .33979

FC-26.9688 BSP 12720

BC3 5.2513 FSP 5809

11.502 PTH 2.00 VHp 5.815 DpA 18.99 RAp 198.68 ECC 1._795

INJ LONG INJ RT ASC |NJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

21.24 542.82 116.54 16 51 54 1278.7 -6.61 14.45

214.65 544.78 70.68 4 8 12 4324.4 18.28 207.11

2.25 342.58 117.95 18 5 59 1026.2 -7.28 355.52

194.28 344.45 69.23 5 28 4 4052.2 18.98 166.79

346.57 34|.07 121.77 19 4 1 854.5 -9.05 339.91

175.32 543.35 65.24 6 39 23 3816.7 20.82 167.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2019.4 SGR 3239.4 863 1669.1 ST 917.5 SR 992.9 SS 2131.1

RRT .8548 RRF -.9994 RTF -.8509 CRT .9205 CRS 1.0000 CST .9210

54;8 5817.5 R23 -.1481 RI5 -.9884 LSA 2501.2 MSA 556.1 SSA 8.0

SG1 5705.7 SG2 916.2 THA 59.92 EL1 1524.9 ELI 268.6 ALF 47.45

LAUt4CH DATE NOV 29 1984 FLIGHT TIM( 252.00 ARRIVAL DATE AUG 8 1965

HELIOCENTRIC C_I4IC

RL 147.55 LAL -.00

RP 227.92 LAP -.35

RC 233.350 GL -89.31

PLAN[TOCENTNIC CONIC

C3 11.868 VHL 3.445

LNCH AZMTH LNCH TIN(

90.00 18 55 25

90.00 1 55 54

100.00 18 10 48

100.00 3 22 54

110.00 19 5 2t)

110.00 4 44 41

DIFFERENTIAL C_RECTION8

TOE .586E TRA -.3867

ROE .8910 RRA .4883

FOE-4.5005 FRA-2.5881

80E 1.0418 BRA .6102

DISTANCE 586.539

LOL 66.81 VL 53.038 GAL 1.42 AZL 92.93 HCA 175.22 SMA

LOP 240.04 VP 21.582 GAP -.55 AZP 87.09 TAL 8.07 TAp

GiI 27.06 ZAL 71.19 ZAP 123.23 ETS 158.87 ZAE 148.62 ETE

EARTH TO MARS

187.62 ECC .21492 INC 2,9266 vt 30.196

|81.29 RCA 147.29 APO 227.94 V2 24.132

116.62 ZAC 115.80 ETC 254.32 CLP 127.95

DLA -11.79 RAL 129.13 RAO 6567.5 V(L 11.544 PTH 2.01 VHp

L-I TIME INJ LAT INJ L(_G INJ RT ASC INJ AZMTH INJ TIME

1722.30 -5.38 12.33 341.99 117.84 17 24 7

5115.80 24.86 227.41 345.87 76.00 3 20 50

1479.17 -6.30 353.95 341.49 119.28 18 35 26

4834.15 25.87 206.40 545.37 74.48 4 43 28

1307.82 -8.69 339.49 340.03 123.19 19 27 17

4578.27 28.54 186.02 344.42 70.33 8 0 59

MID-COURSE EXECUTION ACCURACY

TC3 2.1509 BAU .8486 SET 1881.2 SGR 3757.7 SG3 1614.9

RC3 4.8978 FAU .32918 RRT .8317 RRF -.9996 RTF -.8289

FC-24.0181 BSP 14032 SG8 4202.5 R23 -.1117 R|3 -.9934

8C3 5.3493 FSP 5435 381 4091.5 SG2 959.4 THA 65.99

3.8710PA 22.40 RAp 199.69 ECC 1.1953

PO CST TIM INJ 2 LAT INJ 2 LONG

1122.3 °1.61 5.68

4515.8 22.69 219.41

879.2 -2.35 347.39

4234.2 25.49 198.41

707.8 -4.26 333.20

3978.3 25.59 178.08

ORBIT DETERMINATION ACCURACY

ST 993.9 SR 1456.9 SS 2552.5

CRT .9352 CRS 1.0000 CST .9343

LSA 3084.2 NSA 357.2 SSA 5.8

ELI 1738.8 EL2 295.0 ALF 56.37
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE NC)V 29 lg&4 FLIGHT TIN( 254.00 ARRIVAL DATE AUG 10 1935

HELIOCENTRIC CCNIC

RL 147.55 LAL -.DO

RP |IT.5} LAP -.35

RC 241.149 GL -SS.Z9

PLAN(TOCENTRIC CONIC

C3 13.581 VHL 3.685

LNCH AZMTH LNCH TIM(

90.00 17 46 IS

90.00 O 45 O

100.00 18 58 39

1OO.OO E 17 20

110.00 19 40 55

110.00 S 4S 33

DIFFERENTIAL CGRRECTIONS

TOE .9754 TRA -.3675 TC3 1.6918 8AU .9455

ROE t.3SGE NRA .SSS1RCS 5.0472 FAU .30979

FDE-3.4578 FRA-2.9285 FC-19.7475 BSIP 15582

BDE 1.4179 BRA .7881) BC3 5.3232 FSP 4R98

DISTANCE 570.420 EARTH TO MAR3

LOL 66.81 YL 33.098 GAL 1.44 AZL 93.79 HCA 174.26 8NA 187.44 ECC .91421 INC 5.7668 vl 30.193

LOP 241.09 Vp 21.413 GAP -.DE AZP 85.23 TAb 8.18 TAp 152.44 RCA 147.29 APO 227.59 V2 24.173

GP 31.40 ZAL 72.$2 ZAP 120.17 [TS 157.59 ZAE 143.$4 ETE 115.91 ZAC 119.$2 ETC 255.74 CLP 126.07

DLA -IS.3& RAL 12S.66 RAD 6567.5 VEL 11.SI8 PTH 2.04 VHP 3.996 DPA 26.61 RAP 201.13 ECC 1.2235

L-I TIN[ INJ LAT INJ LGNG INJ RT ASC INJ AZHTH IHJ TIN( leO CST TIM INJ 2 LAT 1NJ 2 LONG

1514.84 1.29 .73 342.28 116,29 18 11 33 914.8 5.OG 354.08

5351.04 27.89 246.19 347.87 84.91 2 14 41 4781.0 26.99 237.97

1287.63 .IG 343.42 341.65 119.89 19 18 7 687.S 4.13 336.68

5083.28 29.18 Z24.14 347.72 83.23 3 42 3 4483.3 27.94 215.56

1149.11 -2.$9 331.12 339.$7 124.09 ZO O 4 549.1 1.80 324.92

4794.75 $2.49 ZOl.GZ 347.10 76.75 5 9 28 4194.8 30.60 192.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1737.8 SGR 4411.6 SG3 1513.5 ST 1066.1 SR 2108.G SS 2975.4

RRT .7998 RRF -.9997 RTF -.TRAO CRT .$447 CRS 1.0DDO CST .9433

Sr_ 4741.5 R23 -.0801 R13 -.9966 LSA 3784.2 NSA 339.8 SSA 4.2

Ik;1 4636.5 $62 992.5 THA 71.64 ELI 2341.7 EL2 314.8 ALF 63.96

LAUNCH DATE NOV 29 1_4 FLIGHT TIME 256.00 ARR%VAL DATE AUG 12 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.DO GG.S1 VL

RP 227.14 LAP -.41

RC 242.914 &L -44.83

PLANETQCENYMIC CONIC

C3 19.8T5 VHL 4.108

LN¢.H Am'm L_._ TIME
90.00 19 28 25

90.00 82 3E 52

100.00 20 EO 31

100.00 0 27 ?.4

110.00 20 SS S

110.00 E 28 16

DIFFERENTIAL COIRECTION$

TIDE .7T74 TRA -.3839 TC5 1./598 BAU 1.1141

RDE 2.0799 RRA 1.0104MC3 4.R004 FAU .27283

FDE-6.2595 FMA-3.1393 FC-1S.RMS5 Blip 1814R

llOE E.£19£ BRA 1.0811 BC3 4.9385 Flip 4435

33.019 GAL

TO MARS

5.0333 vl 30.196

227.26 V2 24.214

252.82 CLP 123.93

DISTANCE _74.308 EARTH

1.45 AZI.. 95.03 HCA 175.30 W4A 187.27 ECC .21355 INCLOL

lOP 242.13 VP 21.445 GAP -.97 AZP 84.98 TAt. 8.27 TAP 183.58 RCA 147.2D APO

GP $6.86 ZAL 74.08 ZAP 116.53 ETS 156.31 ZA[ 138.84 ETE 116.97 ZAC 124.$6 ETC

DLA -26.36 RAL 123.3,9 MAD $567.7 VEL 11.758 PTH 2.08 VHp 4.245 DpA 31.84 RAp

L-I TIME INJ LAT INJ RT ASC INJ AZMTH

1155.17 12.52

5538.07 26.17

988.93 10.19

5481.54 25.75

931.64 5.61

5109.80 34.07

203.22 ECC 1.2777

INJ LONG INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

340.28 345.93 115.60 19 47 40 555.2 15.67 333.20

279.20 350.73 101.22 24 10 10 5238.1 27.46 270.85

328.72 344.72 118.25 20 SS 58 386.9 13.89 519.83

253.55 351.23 98.57 I 58 45 4881.5 29.63 244.83

319.75 341.94 123.78 20 53 39 331.6 10.01 313.42

225.94 351.86 92.99 3 51 25 4509.6 34.11 216.69

NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT IS82.3 S_ 5141.5 _3 1315.0 ST 1099.3 SR 2939.7 33 3239.5

RRT .7422 RRI r -.9998 RTF -.7345 CRT .9475 CRS 1.0000 CST .9458

5373.S R23 -.0555R13 -.9982 LSA 4497.3 MSA 345.1 3SA 3.1

SGI 5275.8 SG2 IOL)O.4 '[HA 75.79 EL1 3121.0 EL2 331.0 ALF 70.26

LAUNCH DATE NOV E9 1964 FLIGHT TIME 258.00 ARRIVAL DATE AUG 14 1965

HELIOCENTRIC CONIC DISTANCE 578.E03 EARTH TO MARS

Rt. 147.55 LAL -.DO LOL $8.81VL 33.010 GAL 1.47 AZL 97.00 HCA 176.35 SHA 107.12 ECC .E1295 INC 6.9958 vl 30.196

RP 8SS.T5 LAp -.44 LOP 843.19 VP 21,ATS GAP -1.87 AZP 85.02 TAL 0.36 TAP 184.71RCA 147.27 APO 226.96 V2 24.256

RC 844.995 GL -55.15 GP 45.$9 ZAL 78.$2 ZAP 112.10 (TS 155.32 ZAE 131.24 (7( 117.17 ZAC 131.1D ETC 251.50 CLP 121.35

PLAN_TO¢ENTRIC CONIC

C3 13.989 YHL 4.198 OLA -35.90 RAL 118,71 MAD 6568.0 VEL 12.057 PTH 2.16 VHP 4.743 DPA 38.31 RAP 206.27 ECC 1.5948

LNCI4 AZMTH LISCH TINS L-I TIME IHJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAY INJ 2 LONG

G9.95 IT 54 46 1453.45 83.14 R.O4 352.50 118.24 IS 19 12 865.5 26.73 1.57

115.05 2329 11 5695.24 23.16 267.55 352.51 116.23 25 4 8 5D95.2 26.74 260.07

95.,95 17 54 45 1465.46 23.14 9.04 352.50 118.24 16 19 12 865.5 26.73 1.57

115.05 ES 89 1| SSDS.R4 23.18 257.55 352.51 118.23 25 4 6 5095.2 26.74 260.07

9S.D3 IT 54 46 1465.46 23.14 R.O4 352.50 118.24 18 19 12 865.5 26.75 1.57

115.0S ES 89 11 SSR5.24 23.16 ES7.55 352.51 118.23 25 4 6 5095.2 26.74 260.07

DIFFERENTIAL CCRNECTIONs

TOE .9853 TRA -.4110 TC3 .6520 BAU 1.3263

HOE 3.3495 RRA 1.5554 MC3 4.0839 FAU .21819

FOE-9.$984 FMA-3.19_3 FC3-7.8742 B_P 20QSG

BOG 3.4719 BRA I.S058 BC3 4.1556 FSP 3436

LAUNCH DATE NOV 29 11H_4

HELIOCENTRIC CGNIC

RL 147.55 LAL -.00 LOt. 68.81 YR.

RP EE4.0t LAP -.67 LOP 250.$6 VP

RC 959.380 ft. 9S.t3 _ -44.$4 2AL

PLAN[TOCENTRIC C_NI¢

NIO-COURWE EXECUTION ACCURACY

_FT 1389.9 Sr, R 6031.0 SG3 1023.7

RRT .$513 RRF -.9998 flTF -.6402

Reds 8189.1 R23 -.0408 RI3 -.9990

SG1 6100.8 $62 1042.7 THA 81.21

FLIGHT TIN[ 872.00

ORBIT DETERMINATION ACCURACY

ST 1097.1 SR 5974.0 SS 3215.3

CRT .9449 CRS l. OOO0 CST .9425

LSA 5216.1 MSA 355.4 SSA Z.4

EL1 4107.9 EL2 347.6 ALF 75.27

DISTANCE 605.995

32.964 GAL 1.44 AZI. 80.04 HCA 183.90 SMA 186.32 ECC

21.739 GAP -3.19 AZP 99.94 TAL 8.30 TAp 192.20 RCA

79.70 ZAP 103.$9 ETS 192.28 zAE 126.71 ETE 223.09 ZAC

CS $8.858 VHL i.234 DLA 74.00 RAL 197.27 RAO 6568.5 VEL 12.658 PTH 2.30 VHp 4.415 DPA

ARRIVAL DATE AUG 28 1965

LNCJ4 AZNTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT AS(: INJ A]54TH

15.88 10 18 48 4475.77 -4D.33 240.90 125.15 18.42

15.88 S R9 7 4?09.RS -25.13 245.40 70.54 15.43

18.85 8 35 45 4558.$8 -32.41 240.91 95.79 19.06

191.T5 19 EO 49 2813.44 -32.40 88.10 95.77 1R.OS

18.25 R $3 40 4588.68 -32.41 240.91 95.79 19.06

1,1.75 12 20 49 2513.44 -S2.4D 8G.1D 28.77 19.06

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTIOR ACCURACY

TOE 1,6107 TRA .0906 TC3 -.3987 BAU 1.5376 SGT 1589.9 SGR 8689.3 SG3 1176.3

ItDE 5.1975 lIRA 1.4|17 RCS-R.R331 FAu .27552 RRT .7180 RRF .9t)9R RTF .7224

FOE 6.6059 FRA 2.$442 FC3-8.1584 BW= 22589 SG8 8855,2 R23 .0189 RI3 .9997

BOG 3.5803 2RA 1.4245 BC3 2.R598 FSP 3937 SG1 6768.4 SG2 1093.6 THA 80.05

EARTH TO MARS

.20953 INC 9.9905 vl 30.196

147.28 AI_ 225.36 V2 24.548

44.46 ETC 250.39 CLP 109.45

-38.53 RAP 158.65 ECC 1.6395

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

11 43 25 3876.8 -47.86 237.56

7 47 36 4109.S -52.82 243.30

g 50 17 3958.7 -39.93 23?.93

20 7 42 2213.4 -39.92 83.15

9 50 17 3988.7 -39.93 237.95

20 7 42 2213.4 -39.$2 85.15

(_OIT DETERMINATION ACCURACY

ST 14S3.3 SR 3266.8 35 2558.4

CRT .9E4D CRS -.9999 C3T -.9295

LSA 43?4.6 NSA 529.5 3SA 2.8

EL1 355D.D EL2 519.1 ALF GS.Sg
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH 0ATE NOV E9 1944 FLIGHT TIN( 274.00

HELIOCENTRIC CCI41C DISTANCE 609.973

RL 14?.55 LAL -.OO LOL 66.81VL 32.959 GAL 1.43 AZL 81.92 HCA 184.97 SMA

RP E23.63 LAP -.71L_ E51.74 VP 21.779 GAP -3.44 AZP 98.15 TAL 6.27 TAp

Re 257.974 SL 60.40 GP -$8,78 ZAL 78.11 ZAP 104.00 ET8 |90.04 ZAE 129.77 ETE

PLAN(TOCENTRIC COMIC

C3 ES.D55 YHL 5.390 DLA ?D.SS flAL 181.73 RAD GSGS.t VEL 12.E65 PTH Z.21VNP

LNCH AZMTH LNCH TINS L-I TIME INJ LAT

E8.14 7 SR 55 4509.$G -3G.31

1S7.SS 19 10 43 2749.E0 -59.30

ZE.14 7 SS 59 4SOS.SS -39.31

157.SS IS 10 43 2749.ES -Ss. SO

Z2.14 7 39 55 4509.3S -34.31

157.86 18 10 43 2749.28 -38.30

OIFFEflENTIAL CCRflECTIQNS

TDE 1.5309 "IRA -.0028 TCS -.5667 8AU 1.3149

ROE S.SESR flRA 1.0378 RC5-5.3374 FAU .$4549

FD( 9.9971 FRA 3.0455 FC-10.2941 BSP R0959

BOE 3.SITS liRA 1.0378 BC3 3.3832 F_ll 5369

LAUNCH DATE NOV E9 1964

ARRIVAL DATE AUG 30 1965

EARTH TO MARS

183.24 ECC .20918 INC 8.1774 vl 30.196

195.E4 RCA 147.E9 APO EZS.20 VZ 24.590

218.16 ZAC 50.00 ETC E52.13 CLP 108.07

3.892 DPA -53.41 RAP 162.17 ECC 1.4782

INJ lONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

234.79 76.77 24.$1 8 55 1 3906.4 -43.51 230.62

83.92 76.75 24.31 18 56 32 2149.3 -43.51 79.81

234.73 76.77 24.31 8 55 1 3906.4 -43.51 230.62

83.92 Ti.75 24.51 18 58 32 2149.3 -43.51 79.81

E34.73 76.77 24.31 S 55 1 3906.4 -43.51 230.62

83.99 76.75 24.3! 18 56 32 2149.3 -43.51 79.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1745.8 SGR 9043.S SG3 1572.1 ST 1635.5 SR $$78.3 SS 5704.7

RRT .7540 RRF .9996 RTF .7572 CRT .9419 CRS-1.DDOO CST -.9934

Reds 699D.7 R93 .0339 R13 .9992 LSA 5454.3 MSA 424.0 SSA 3.3

891 6t90.5 $GE t119.7 THA 77.29 ELI 4004.5 EL2 410.8 ALF $6,58

FLIGHT TINS ITS.DO

HELIOCENTRIC CONIC DISTANCE 919.994 EARTH TO MARS

RL 147.55 LAL -.00 LOL 66.81 VL 39.953 GAL 1.49 AZI. 89.96 14CA 186.06 SMA 186.17 (CC .20826 INC 7.0927 V1 30.196

RP 225.24.LAP -.74 LOP 259.82 VII 91.$90 GAP -3.69 AZP 96.98 TAL 2.21 TAp 194.27 RCA 147.29 Also 295.06 V2 24.632

RC 259.547 GL 55.81 GP -$4.09 ZAL 76.90 ZAP 103.54 ETS 187.96 ZAE 131.40 ETE 913.|6 ZAC 54.41 ETC 255.24 CLP 106.41

pLAN[TOCENTRIC CONIC

CS ES.715 VHL 4.870 DLA $7.97 RAL 172.99 RAID 951111.0 VEL 19.045 PTH t.13 VHp S.583 DPA -29.07 RAP 164.39 ECC 1.3903

LNCH AZI4TH LNCH TIN( L-! TIME INJ LAT INJ lONG INJ RT ARC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ E LONG

ES.OS T 15 9 4444.25 -SO.ST 998.47 63.54 99.53 8 97 13 3844.9 -45.21 2E3.SD

153.97 17 27 0 9710.93 -S9.SS 8t.09 63.59 99.59 12 t2 lO 9110.2 -45.2D 76.65

26.03 7 13 9 4444.15 -32.57 ESI.47 65.54 99.53 2 97 13 3844.9 -45.E1 EES.30

153.97 17 27 O 9710.93 -52.39 81.92 63.59 99.59 18 19 10 2110.2 -45.SO 76.$5

ES.O3 T 15 9 4444.95 -38,57 281.47 63.54 89.53 8 97 13 3844.9 -45.21 2E3.30

153.97 17 27 0 9710.23 -58.58 81.89 63.59 99.59 18 19 10 2110.2 -45.20 76.65

OIFFERENTIAL C_RRECT|ONS NID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4709 TRA -.0599 TCS -.$099 OAU 1.1960 SGT 1909.8 SGR 5441.9 SG3 1893.8 ST 1750.8 SR 3510.5 SS 4308.1

ROE 2.19011 liRA .7764 RCS-S.5873 FAU .40399 RRT .7980 RRF .9998 RTF .7983 CRT .9794 CRS-S.OO00 CST -.9735

FO(ll. Slll9 FRA $.001S FC-14.7949 081P 12979 _AI 5796.6 293 .0539 213 .9963 LSA 5806.0 NSA 382.0 SSA 3.9

BOE 3.gTOO BRA .??l? BCS 3,1776 Flip 6405 $t;1 5958.5 SG9 1111.5 THA 79.75 EL1 3897.0 EL2 363,7 ALF 64.14

ARRIVAL DATE SEP 1 1965

LAUNCH DATE NOV 29 1994 FLIGHT TIR 270.00 ARRIVAL DATE SEP 3 1965

HELIOCENTRIC CONIC

Rb 147.55 LAL -.DO

RP |28.93 LAP -.TT

SC 161.tOO 6L 58.0?

PLAN[TOCENTgIC CONIC

CS 80.449 VHt. 4.591

LNCH AZNTH LNCN TIME

89.5S I 59 20

150.44 li 57 l

ER.SS 6 59 ED

150.44 19 5? 9

tS.S6 I 59 tO

150.44 IS 57 9

DISTANCE 617.968 EARTH TO MARS

LOL 66.81 VL 32.952 GAL 1.40 AZL $3.76 HCA 187.14 SMA 186.11 ECC .20858 INC 6.E155 VI 30.193

LOP 233,91 VP 21,882 GAP -3.94 AZP 96,17 TAL 8.14 TAP IS5.98 RCA 147.29 APO 294.93 V2 E4.974

GP -30.27 ZAL T5.98 ZAP 102.58 ETS 166.15 ZAE 131.96 ETE 208.50 ZAC 57.92 [TC 255.98 CLP 104.61

OLA 64.96 RAL 19T.49 RAD tSST.S VEL 11.909 PTH 9.1E VHP 3.384 DPA -E5.43 RAP 1iS.SO ECC 1.3364

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ _ZNTH INJ TIME PO CST TIN INJ ELAT INJ E LONG

4996.80 -$9.$5 222.74 54.14 34.17 8 tE 36 3796.8 -45.8D E16.72

2989.44 -39.55 80.01 54.13 34.16 17 41 55 E086.4 -45.80 75.99

4396.80 -39.35 992.74 54.14 34.17 8 12 38 3795.5 -45.60 E14.72

2829.44 -39.35 tO.D1 54.13 34.16 17 41 55 2086.4 -45.80 73.29

4399.80 -$9.35 982.74 54.14 34.17 8 IE 36 3796.5 -45.80 216.72

2629.44 -$9.33 80.01 r54.13 34.t8 17 41 55 2088.4 -45.8D 73.99

ORBIT DETERMINATION ACCURACY

ST 1837.4 _ 3224.3 iS 4647.5

CRT .9778 CR$-I.OOOD CST -.9787

LSA 5936.3 MSA 33E.3 SSA 4.4

EL1 3695.8 EL2 336.3 ALF 60.61

DIFFERENTIAL CCRRECTIONS

'tOE 1.4405 111k -.0819 TC3-1.0958 BAU 1.0460

ROE l. SOls ImA .6EDO RCS-3.SSTO FAU .44476

FDE12.SSSS FRA 2.9785 FC-12.8352 93P 17913

IlOE E.8992 BRA .SETO BC3 S.8279 FSP 7419

MID-COURSE EXI[CUTION ACCURACY

_T 9101.3 _ 4936.9 $GS 9136.0

RRT .8946 RRF .9997 RTF .8961

8_ 5365.9 RE3 .0737 R13 .9970

_1 5255.8 S4;P 1087.7 THA 69.53

LAUNCH DATE NOV 29 1964 FLIGHT T|I4E 920.00 ARRIVAL DATE SEP 5 1965

14(LIOCENTR|C CONIC

ML 147.$5 LAL -.OOL4_ 69.81 VL

IP tit.4? LAP -.$OLoP 835.01 VP

RC 268.833 r4. 4t.98 GP -ST.1? ZAL

PL AN(TOCLrNTN ! C CONIC

CS ll.Sil VHL 4.974

LNCJ4 AZI4TH LNCH TINS

38.S7 S 58 1t

147.$3 13 $3 13

RE.ST I 58 16

14T.$3 19 35 IS

39.S7 I 59 IS

147.$3 1l $3 13

DIFFERENTIAL CGRRICTIONS

?DE 1.4496 TRA -.1097 TC3-1.492D IAu .9955

ROE 9.1480 RRA .50tO RCS-3.WIS? FAu .48009

FOE18.5957 IrRA 8.9549 FC-28.7305 |IP 19759

BOE 8.5858 BRA .SISO 0C3 3.9536 FSle 8029

DISTANCE U1.083

39.949 GAL 1.38 AZL 84.39 HC.A 186.23 9NA 186.06 ECC

91.9D5 GAP -4.17 AZP JS.S9 TAL 8.05 TAP 196.28 RCA

T5.98 ZAP 101.31 ETS 114.61 ZA[ 131.75 ETE 904.35 ZAC

EARTH TO MARS

.90831 INC 5.6181 vl 30.196

147.30 APO 294.82 VE E4.716

60.74 ETC E54.SE CLP 102.73

DLA 61.63 RAL 113.79 RAO t567.7 VI[L 11.817 pTH 9.09 VHp S.949 DpA -99.36 RAP 168.66 ECC 1.3006

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

4957.79 -$9.71 917.09 4?.15 38.15 8 4 53 3757.7 -49.79 211.02

9979.92 -S9.?O 79.37 47.14 38.14 17 19 45 20?9.3 -45.79 71.91

4537.79 -SI.?I 917.69 47.15 59.13 8 4 53 3757.7 -45.79 EIl.0E

9678.99 -$9.70 ?9.37 47,14 38.14 17 19 49 2D72.3 -45.79 71.91

4957.79 -$9.71 917,99 47.15 38.15 S 4 53 375?.7 -49.79 211.0E

9979,98 -39.?0 ?9.3? 47,14 32.14 17 19 45 9D78.3 -45.79 71.D1

NID-COUR84[ EX(CUT|GN ACCURACY ORBIT DETERMINATION ACCURACY

8ST 9313.4 _ 4489.9 SG3 E331.4 ST 1944.4 M 21104.S SS 4?90.4

RRT ,84957 W .9996 RTF .8997 CRT .9813 CRS-I.0000 CST -.Slit

$098.9 R|3 .0979 213 .9949 LSA 5919.6 NSA 348.4 SSA 4.9

SGI 4948.0 SI;2 1059.5 ?HA $4.75 EL1 3421.1 EL9 319.3 ALF 56.39

1333



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 29 lg64 FLIGHT TIME 282.00 ARRIVAL DATE SEP 7 1965

HELIOCENTRIC COiqllC

RL 147.55 LAL -.00

RP 222.08 LAP -.83

RC 264.145 GL 46.36

PLANETOCENTRIC CONIC

C3 16.729 VHL 4.090

LNCH AZNTH LNCH TIME

35.40 6 48 59

144.60 16 18 16

35.40 6 48 59

144.60 16 18 16

35.40 6 48 89

144.60 16 18 16

DIFFERENTIAL CC]RRECTION8

TOE 1.4656 TRA -.1206

RD( 1.8471RRA .4187

FOE12.$658 FRA 2.7402

BOE 2.3580 BRA .4357

DISTANCE 626.008 EARTH TO MARS

LOL 66.81 VL 32.946 GAL 1.37 AZL 84.84 HCA 189.33 SMA 186.01 ECC .20807 INC 5.1582 vl 30.196

LOP 256.10 VP 21.948 GAP -4,41 AZP 95.09 TAL 7.94 TAp 197.27 RCA 147.31 Apo 224.71 V2 24.758

GP -24.62 ZAL 74.77 ZAP 99.61ETS 183.32 ZAE 131.00 ETE 200.73 ZAC 63.04 [TC 254.92 CLP 100.80

DLA 59.34 RAL 161.25 RAD 6567.7 VEL 11.752 pTH 2.07 VHp 3.152 DpA -19.74 RAp 167.17 ECC 1.2753

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4324.93 -39.70 213.28 41.79 41.51 8 1 4 3724.9 -45.45 206.14

2664.32 -39.66 77.49 41.77 41.50 17 2 40 2064.3 -45.44 70.35

4324.93 -39.70 213.28 41.79 41.51 8 1 4 3724.9 -45.45 206.14

2664.32 -39.68 77.49 41.77 41.50 17 2 40 2064.3 -4§.44 70.35

4324.93 -39.70 213.28 41.79 41.51 8 1 4 3724.9 -45.45 206.14

2664.32 -39.88 77.49 41.77 41.50 17 2 40 2064.3 -48.44 70.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-1.7983 BAU .9087 SGT 2347.6 9GR 4110.9 863 2466.1 ST 2056.3 SR 2611.9 SS 4835.6

RC3-3.6432 FAU .30743 RRT .8896 flRF .9994 RTF .8902 CRT .9836 CRS-I.OOO0 CST -.9845

FC-26.2599 BSP 15969 SG_ 4836.3 R23 .1221 R13 .9920 LSA 5858.1MSA 340.9 SSA 5.7

BC3 4.0829 FSP 8638 8G1 4729.3 SG2 1011.6 THA 59.60 EL1 3311.3 ELI 292.5 ALF 51.90

LAUtiCH DATE NOV 29 1964 FLIGHT TIM( 284.00 ARRIVAL DATE SEP 9 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 221.70 LAp -.87

RC 265.639 GL 44.18

PLAN(TOCENTRIC CONIC

C3 15.891VHL 3.949

LNCH AZMTH LNCH TIME

37.81 6 48 0

142.19 16 4 42

37.81 6 48 0

142.19 16 4 42

37.81 8 48 0

142.19 16 4 42

DIFFERENTIAL CORRECTIONS

TOE 1.4988 TRA -.1290

ROE 1.8074 RRA .$543

F0812.3704 FRA 2.6056

80E 2.1943 BRA .3770

DISTANCE 630.044 EARTH TO MARS

LOL 66.81 VL 32.944 GAL 1.34 AZL 85.21 HCA 190.43 SMA 185.97 ECC .20786 INC 4.7930 vl 30.196

LOP 257.20 VP 21.991 GAP -4.64 AZP 94.71 TAL 7.82 TAp 198.24 RCA 147.31 APO 224.63 V2 24.799

GP -22.47 ZAL 74.40 ZAp 98.17 ET9 182.22 ZAE 129.86 ETE 197.62 ZAC 64.94 ETC 255.24 CLP 98.85

DLA 57.34 RAL 159.43 RAD 6567.6 VEL 11.704 PTH 2.06 VHp 3.081 DpA -17.47 RAp 167.42 ECC 1.2566

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PC) CST TZM INJ 2 LAT INJ 2 LONG

4296.72 -39.48 209.43 37.38 44.36 7 59 37 3696.7 -44.94 201.95

2660.44 -39.46 76.69 37.56 44.35 16 49 3 2060.4 -44.93 69.21

4296.72 -39.48 209.43 37.58 44.36 7 59 37 3696.7 -44.94 201.95

2660.44 -39.46 76.69 37.56 44.33 16 49 3 2060.4 -44.93 69.21

4296.72 -39.48 209.43 37.58 44.36 7 39 37 3696.7 -44.94 201.95

2660.44 -39.46 76.69 37.56 44.35 16 49 3 2060.4 -44.93 69.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-2.1963 BAU .8739 SGT 2797.6 9GR 3781.8 863 2609,3 ST 2170.7 SR 2351.4 SS 4614.0

RC3-3.5713 FAU .53032 RRT .9090 RRF .9993 RTF .9091 CRT .9855 CRS-I.0000 CST -.9864

FC-29.4475 BSP 13426 $GB 4704.1 R23 .1457 R13 .9886 LSA 5771.0 MSA 333.3 SSA 6.4

8C3 4.1926 FSP 9027 SG1 4605.6 862 9§7.6 THA 54.30 EL1 3188.6 ELI 271.2 ALF 47.32

LAUMCH OATE N<)V 29 1964 FLIGHT TIME 286.00 ARRIVAL DATE SEP 11 1965

HELIOCENTRIC CONIC DISTANCE 634.08g EARTH TO MARS

RL 147.55 LAL -.O0 LOL 66.81VL 32.942 GAL 1.32 AZL 85.50 HCA 191.53 SMA 185.94 ECC .20767 INC 4.4960 vl 30.196

RP 221.32 LAP -.90 LOP 256.31 vP 22.035 GAP -4.86 AZF 94.41 TAL 7.68 TAp 199,21RCA 147.32 Apo 224.55 V2 24.841

tiC 267.114 GL 42.29 GP -20.65 ZAL 74.16 ZAp 96.44 ETS 181.2g ZAE 128.45 ETE 194.96 ZAC 66.52 ETC 255.51CLP 96.88

PLANETOCENTRIC CONIC

C3 14.717 VHL 3.836 DLA 55.58 RAL 158.10 RAD 6567.6 VEL 11.666 PTH 2.05 VHp 3.028 DpA -15.49 RAP 167.48 ECC 1.2422

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

39.95 6 48 30 4271.95 -39.14 206.05 34.22 46.78 7 59 42 3672.0 -44.34 196.32

140.05 15 53 35 2659.33 -39.13 76.14 34.21 46.77 16 37 54 2059.3 -44.34 68.40

39.95 6 48 30 4271.95 -39.14 206.05 34.22 46.78 7 59 42 3672.0 -44.34 198.32

140.03 15 53 55 2659.33 -39.13 76.14 34.21 46.77 16 37 54 2059.3 -44.34 68.40

39.93 6 48 ]0 4271.95 -39.14 206.05 34.22 46.78 7 59 42 3672.0 -44.34 198.32

140.05 15 53 35 2659.33 -39.13 76.14 34.21 46.77 16 37 54 2059.3 -44.34 68.40

DIFFERENTIAL CORRECTIONS HIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.5300 TRA -.1324 TC3-2.6189 8AU .8545 8GT 3063.0 SGR 3492.9 963 2703.3 ST 2288.3 SR 2129.8 SS 4764.3

ROE 1.4155 RRA .S089 RC3-3.4643 FAU .54690 RRT .9241 RRF .9990 RTF .9239 CRT .9670 CRS-I.0000 CST -.9879

FOE12.1099 FRA 2.5098 FC-$2.1718 BSP 13236 SGB 4643.7 R23 .1662 R13 .9831 LSA 5688.9 MSA 328.2 SSA 7.2

80E 2.0844 ERA .3360 BC3 4.3428 FSP 9369 $61 4358.3 SG2 897.0 THA 49.06 EL1 3116.0 EL2 251.3 ALF 42.92

LAUNCH OATE NOV 29 1964 FLIGHT TIME 288.00 ARRIVAL DATE SEP 13 1965

HELIOCEMTRZC COLIC

RL 147.35 LAL -.OO LOt. 66.81 VL

RP 220,94 LAP -.93 LOP 259.42 VP

RC 268.370 GL 40.66 GP -19.08 ZAL

PLANCTOCENTR I C CONIC

C3 14.025 VHL 3.745

LNCH AZMTH LMCH TIM(

41.86 G 30 0

138.14 15 44 15

41.86 6 30 0

138.14 15 44 15

41.86 6 SO 0

138.14 15 44 15

OIFFERENTIAL CORRECTIONS

TOE 1.3718 TRA -.1325 TC3-3.0391 BAU .8496

ROE 1.2592 RRA .2761 RC3-3.3428 FAU .55947

FOE11.8077 FRA 2.4457 FC-34.3347 BSP 15304

8DE 2.0138 BRA .3062 BC3 4.3312 FSP 9647

DISTANCE 638.143 EARTH TO MARS

32.940 GAL 1.29 AZI.. 65.75 HCA 192.64 SMA 183.91 ECC .20750 INC 4.2496 vl 30.196

22.079 GAP -5.09 AZP 94.13 TAL 7.53 TAp 200.16 RCA 147.$3 APO 224.48 V2 24.883

74.01 ZAP 94.64 ET8 180.50 ZAE 126.84 ETE 192.69 ZAC 67.86 ETC 255.73 CLP 94.91

OLA 54.03 RAL 157.12 RAO 6567.6 VEL 11.637 pTH 2.04 VHP 2.989 OpA -|3.72 RAp 167.42 ECC 1.2306

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT [NJ 2 LONG

4249.79 -36.74 203.06 31.32 48.86 8 0 30 3649.8 -43.72 195.14

2960.17 -38.73 73.77 31.50 48.83 16 28 $3 2060.2 -43.71 67.85

4249.79 -38.74 203.06 31.32 48.96 8 O 50 3649.8 -43.72 195.14

2660.17 -38.73 73.77 31.S0 48.85 16 28 35 2060.2 -43,71 67.65

4249.79 -38.74 203.06 31.52 48.86 8 0 §0 3649.6 -43.72 193.14

2660.17 -38.73 75.77 31.50 48.85 16 28 35 2060.2 -43.71 67.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3339.2 SGR 3239.9 SG3 2780.9 ST 2407.6 SR 1939.g SS 4698.6

RRT .9353 RRF .9987 RTF .9351 CRT .9880 CRS-I.0000 CST -.9889

SG8 4652.6 R23 .1825 R13 .9819 LSA 5612.7 MSA 323.3 SSA 8.1

861 4577.0 862 835.3 THA 44.08 EL1 3083.1 EL2 233.5 ALF 38.79
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 29 1964

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 220.56 LAp -.96

RC 2TO.DO9 GL 39.24

PLANETOCEMTRIC CONIC

C3 13.493 VHL 3.669

LNCH AZMTH LNCH TIME

43.58 S $2 14

139.42 tS 56 20

43.58 6 52 14

138.42 15 56 20

43.58 9 52 14

136.42 15 36 20

FLIGHT 11WE 2go. O0

D1STANCE 642.207

LOt. 66.81 VL 32.959 GAL 1.26 AZL 85.96 HCA Ig3.75 SMA

LOP 260.55 VP 22.124 GAp -5.29 AZP 93.93 TAL 7.36 TAp

GP -17.72 ZAL 73.94 ZAP 92.81 (TS 179.82 ZAE 125.09 ETE

ARRIVAL DATE SEP 15 1965

EARTH TO MARS

185.89 ECC .20756 |NC A.0414 vl 30.196

201.11RCA 147.34 APO 224.45 v2 24.924

190.75 ZAC 69.01ETC 255.95 CLP 92.95

DLA 52.64 RAL 156.40 RAD 6567.5 VEL tl.612 PTH 2.03 VHp 2.g61 DPA

L-I TIN[ lNJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

4229.68 -38.31 200.39 29.32 50.66 8 2 44

2862.41 -38.30 75.55 29.31 50.65 16 20 42

4229.66 -38.31 200.59 29.32 50.66 8 2 44

2662.41 -38.30 75.55 29.31 50.65 16 20 42

4229.68 -38.31 200.39 29.32 50.66 8 2 44

2662.41 -38.30 75.55 29.31 50.65 16 20 42

DIFFERENTIAL C(_RECTIONS MID-COURSE EXECUTION ACCURACy

TOE 1.8132 TRA -.1518 TC3-3.5215 8AU .8586 SGT 3624.8 SGR 3015.1 SG3 2839.1

ROE 1.1283 RRA .2494 RC3-3.2173 FAU .56939 RRT .9445 RRF .9983 RTF .9441

F0911.4825 FRA 2.3797 FC-36.6134 BSP 15503 _ 4714.9 R23 .1938 R13 .9795

BOE 1.9687 BRA .2820 0C3 4.7700 FSP 9813 3G1 4651.2 SG2 771.9 THA 39.45

-12.14 RAp 167.26 ECC 1.2216

PO CST TIM INJ 2 LAT INJ 2 LONG

3629.7 -45.09 192.33

2062.4 -45.08 67.49

5629.7 -45.09 192.35

2062.4 -43.08 67.49

5629.7 -43.09 192.55

2062.4 -45.08 67.49

ORBIT DETERMINATION ACCURACY

ST 2522.5 SR 1773.8 SS 4607.2

CRT .9889 CRS-I.0000 CST -.9898

LSA 5534.5 MSA 325.0 SSA 9.0

ELI 3076.0 ELI 216.5 ALF 35.01

LAUNCH DATE NOV 29 1964 FL|GHT TIM( 292.00 ARRIVAL DATE SEP 17 1965

HELIOCENTRIC CONIC DISTANCE 646.280 EARTH TO MARS

RL 147.55 LAL -.00 LOL 66.81 VL 32.958 GAL 1.23 AZL 86.14 HCA 194.86 SMA 185.87 ECC .20724 INC 3.8655 vl 30.196

RP 220.16 LAP -.99 LOP 261.64 VP 22.169 GAP -5.50 AZP 93.73 TAt. 7.17 TAp 202.04 RCA 147.35 APO 224.39 V2 24.965

RC 271.430 GL 37.98 GP -16.52 ZAL 73.96 ZAP 90.95 ETS 179.23 ZAE 123.25 ET( 169.09 ZAC 70.00 ETC 256.10 CLp 90.99

PLAN_TOCENTRIC CGN|C

C3 12.998 VHL 3.605 DLA 51.38 RAL 155.90 RAD 6567.5 VEL 11.592 PTH 2.03 VHp 2.941 DpA -10.72 RAp I87.03 (CC 1.2159

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

45.15 8 55 0 4211.21 -37.87 197.98 27.52 52.24 8 5 12 3611.2 -42.46 189.82

134.85 15 29 32 2808.63 -37.85 73.44 27.51 52.23 16 13 57 2065.6 -42.45 67.28

45.15 6 55 0 4211.21 -37.67 197.98 27.52 52.24 8 5 12 3611.2 -42.46 169.82

134.85 15 29 32 2666.63 -37.85 75.44 27.51 52.23 18 13 57 2065.6 -42.45 67.28

45.15 8 55 0 4211.21 -37.87 197.98 27.52 52.24 8 5 12 3611.2 -42.46 189.82

134.85 15 29 32 2665.63 -37.85 75.44 27.51 52.23 16 13 57 2065.6 -42.45 67.28

DIFFERENTIAL CA:mRECTION8 MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.8574 TNA -.1272 TC3-3.9956 BAU .9772 SGT 3917.0 Sr_R 2812.8 SG3 2881.1 ST 2637.2 SR 1630.1 SS 4511.0

RDE 1.0190 RIqA .2289 RC3-3.0855 FAU .57603 RRT .9510 RRF .9977 RTF .9513 CRT .9896 CRS-t.OOOO CST -.9905

F0(11.1027 FRA 2.3319 FC-38.3676 Blip 15918 SG8 4822.5 R23 .1999 R13 .9775 LSA 5464.5 MSA 320.5 5SA 9.9

BOE 1.9455 BRA .2619 0C3 5.0483 FSP 9955 SG1 4769.9 382 708.7 THA 35.25 EL1 3093.8 ELI 200.2 ALF 31.60

LAUNCH DATE MOV 29 1964 FLIGHT TIME 294.00

HELIOCENTRIC CONIC DISTANCE 850.359

RL 14T.55 LAL -.00 LCA. 66.81 VL 32.937 GAL 1.20 AZL 86.29 HCA 195.98 SMA

RP 219.81 LAP -1.02 LOP 282.76 VP 22.215 GAP -5.70 AZP 95.57 TAL 6.98 TAp

RC 272.653 GL 36.87 GP -15.46 ZAL 74.03 ZAP 89.08 ETS 176.72 ZAE 121.35 ETE

PLANETOCENTRIC CONIC

CS 12.604 VHL 5.550 DLA 50.25 RAL 155.56 RAD 6567.5 VEL 11.575 PTM 2.02 VHp

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ

46.59 6 58 12 4194.07 -37.42 195.78 26.05 53.63 8

155.41 15 23 59 2669.58 -37.41 75.42 26.04 53.62 16

46.59 8 58 12 4194.07 -37.42 195.78 26.05 53.65 8

133.41 15 23 39 2669.58 -3Y.41 75.42 26.04 53.62 16

46.59 6 58 12 4194.07 -37.42 195.78 26.05 53.63 8

158.41 15 23 39 2669.58 -37.41 75.42 26.04 53.62 16

DIFFERENTIAL CDRRECTIONS RIO-COURSE EXECUTION ACCURACy

TOE 1.7059 TRA -.1166 TC3-4.4737 9AU .9013 SGT 4215.8 SSR 2629.0 SG3 2906.2

ROE .9333 RRA .2206 RC3-2.9316 FAU .57631 RRT .9564 RflF .997| RTF .9565

FOE10.8195 FRA 2.3948 FC-39.5946 8SP 16637 _ 4966.7 R23 .2029 R13 .9763

8DE 1.9445 BRA .2495 B_3 5.3487 FSP 10231 SG1 4923.0 SG2 657.2 THA 51.45

LAUNCH DATE HOV 29 1964 FLISHT TIRE 296.00

HELIOCENTRIC CONIC DISTANCE 654.453

RL 147.55 LAL -.00 LOL 66.81VL 32.937 GAL 1.16 AZI. 66.45 HCA 197.11 SNA

tiP 219.44 LAp -1.05 LOP 263,89 VP 22.260 GAP -5.90 kIP 93.42 TAL 6.76 TAp

RC 274.290 GL $5.89 6P -14.51 ZAL 74.17 ZAP 87.21ETS 178.28 ZA( 119.39 ETE

PLAM(TOCENTItIC CON|C

C3 12.287 VHL 5.502 DLA 49.20 RAt. 185.39 RAG 6567.5 VEL 11.561PTH 2.02 VHP

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT

47.92 7 1 41 4178.03 -36.98

132.08 15 18 $1 2674.08 -36.97

47.92 7 1 41 4178.03 -38.90

132.08 15 18 31 2674.08 -36.97

47.92 7 1 41 4178.03 -36.98

132.08 15 18 31 2674.08 -36.97

DIFFERENTIAL C_RRECTION8

TOE 1.7458 TRA -.1008 TC3-4.9730 BALI .9579

ROE .8481 RRA .2011 flC3-2.8221 FAU .58242

FOE10.3425 FRA 2.2957 FC041.1032 29P 17135

SO( 1.9400 BRA .2291 BC3 5.7180 FSP 10097

ARR|VAL DATE $EP 19 1965

EARTH TO MARS

185.86 ECC .20714 |NC 3.7092 Vl 30.196

202.96 RCA 147.56 Apo 224.36 V2 25.006

167.67 ZAC 70_86 ETC 256.26 CLP 89.05

2.928 DPA -9.42 RAp 166.75 ECC 1.2074

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8 6 3594.1 -41.86 187.54

8 9 2069.6 -41.85 67.19

8 6 5594.1 -41.86 187.54

8 9 2069,6 -41.85 67.19

8 6 3594.1 -41.86 187.54

8 9 2069.6 -41.85 67.19

ORBIT DETERMINATION ACCURACY

ST 2756.2 SR 1516.7 $$ 4446.3

CRT .9899 CRS-I.ODOO CST -.9908

LSA 5437.0 MSA 524.7 SSA 10.6

EL1 3140.2 EL2 189.1 ALF 28.69

ARRIVAL DATE SEP 21 1965

EARTH TO MARS

185.86 ECC .20706 INC 5.5745 vl 50.196

203.87 RCA 147.37 APO 224.34 VZ 25.047

186.43 ZAC 71.62 ETC 256.41CLP 87.11

2.921DpA -8.23 RAP 166.42 ECC 1.2019

|NJ LONG INJ RT A3C INJ AZIMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

193.76 24.84 54.87 8 11 19 3576.0 -41.27 165.46

75.48 24.83 54.86 16 5 5 2074.1 -41.26 67.19

193.76 24.84 54.87 8 11 19 3578.0 -41.27 185.46

75.48 24.83 54.86 16 3 5 2074.1 -41.26 67.19

195.76 24.84 54.67 6 11 19 3578.0 -41.27 185.46

75.48 a4.63 54.86 16 3 5 2074.1 -41.26 67.19

MIO-C_UflSI[ EXECUTION ACCURACY ORBIT DETERMZNATION ACCURACY

SCoT 4513.0 _ 2465.2 SG3 2927.4 ST 2859.1 SR 1393.6 SS 4298.0

RRT .9612 flRF .9963 RTF .9617 CflT .9905 CRS -.9999 CST -.9915

S_ 5142.4 R23 .2004 R13 .9760 LSA 5537.5 MSA 316.9 SSA 11.8

SG1 5107.8 SG2 595.9 THA 28.13 EL1 5175.g EL2 172.1ALF 25.85
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 29 1964 FLIGHT TIM( Z98.OO ARRIVAL DATE SEp 23 1965

MELIOCENTRIC CONIC

RL 147.55 LAL -.0O LO4. 86.81 VL

RP 219.07 LAP -!,08 LOP 295,02 VP

RC 275.589 GL 35.00 GP -13.65 ZAL

FLANETOCENTRIC CONIC

C3 11.94'4 VHL 3.460

LNCH AZNTM LNCN TIME

49.19 T 5 30

130.94 15 14 1

49.16 7 5 30

130.94 15 14 1

49o18 • 5 50

130.84 15 14 1

01FF(RENTIAL C(]tR(CTIONS

TOE 1.7878 TRA -.0979 TC3-5.4784 BAU .9768

ROE .7775 RRA .1919 RC3-2.6908 FAU .58221

FOE 9.9580 FRA 2.2840 FC-42.0946 BSP 17857

BOE 1.9495 BRA .2154 BC3 6.1018 FSP 10087

DISTANCE 658.555 EARTH TO MARS

52.93T ;AL 1.12 AZL 86.54 HCA 198.25 SMA 185.86 (CC .20700 INC 5.4552 V1 30.196

22.506 GAP .-4.1D AZP 93.28 TAL G.S4 TAp 204.?? RCA 147.39 APO 224.33 V2 25.088

74.56 ZAP 65.54 ETS 177.89 ZAE 117.42 ETE 185.37 ZAC 72.29 ETC 256.54 CLP 85.21

OLA 49.24 RAL 135.27 RAD 6567.5 VEL 11.548 PTH 2.02 VHP 2.920 DpA -7.14 RAp 166.09 ECC 1.1971

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ A_4TH INJ TIME PO CST TIM INJ 2 LAT |NJ Z LONG

4162.81 -38.55 191.88 23.85 55.99 8 14 55 3562.8 -40.71 185.54

2979.08 -38.54 75.60 23.84 55.98 15 58 40 2079.1 -40.70 67.27

4198.91 -36.55 191.88 23.85 55.99 8 14 55 3562.8 -40.71 183.54

2979.08 -36.54 75.60 23.84 55.98 15 58 40 20T9.1 -40.70 67.27

4162.81 -39.55 191.88 23.85 55.99 8 14 55 3562.8 -40.71 183.54

2879.08 -36.54 75.60 23.84 55.98 15 58 40 2079.1 -40.TO 87.27

MID-COURSE EXECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4815.2 SGR 2313.8 SG5 2933.5 ST 2963.3 SR 1296.5 SS 4187.9

RRT .9652 flRF .9953 RTF .9654 CRT .9909 CRS -.9999 CST -.9918

SG6 5342.2 R23 .1958 R15 .9761 LSA 5282.1MSA 316.2 SSA 12.8

SG1 _314.0 SG2 548.3 THA 25.17 EL1 3230.5 ELI 160.5 ALF 25.50

LAUNCH DATE NOV 29 1914 FLIGHT TIME 300.00 ARRIVAL DATE SEP 25 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.0O L(X. 66.81 VL

RP 218,70 LAP -1.11 LOi s 286.15 VP

_C 276.940 GL 34.20 GP -12.87 ZAL

PLAkETOCENTRIC CONIC

CS 11.718 VHL S.425

LNCH AZMTH LNCH TIN(

50.32 7 9 35

1R9.88 15 lO 5

50.32 • 9 35

129.88 15 10 5

50.$2 • 9 53

129.68 15 10 5

DIFFERENTIAL C,_RRECTICI_iS

TDE 1.8289 TRA -.08H TC3-5.9839 BAU 1,0t95

ROE .7175 RRA .1851 RC3-2.5614 FAU .58005

FOE 9.5884 FRA 2.2988 FC-42.8615 BSP 18677

DOE 1.9646 8RA .2026 BC3 6.5091 FSP 10049

DISTANCE 662.661 EARTH TO MARS

32.93? GAL 1.09 AZL 86.65 HCA 199.37 SMA 185.88 ECC .20698 INC 3.3491 vl 30.196

22.352 GAP -6.29 AZP 93.16 TAL 6.29 TAp Z05.66RCA 147.40 APO 224.33 VZ 25.128

74.60 ZAP 83.46 ETS 177.56 ZAE 115.43 ETE 184.44 ZAC 72.89 ETC 256.67 CbP 83.32

DLA 47.55 RAL 155.28 RAD 6567.4 VEL 11.537 PTH 2.01VHP 2.924 DPA -6.13 RAP 165.73 ECC 1.1926

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4148.35 -36.12 190.12 23.05 57.01 8 18 42 3548.3 -40.16 181.75

2884.40 -36.11 75.77 23.04 57.00 15 54 49 2084.4 -40.16 67.41

4146.35 -36.12 190.12 23.05 57.01 8 18 42 3548.3 -40.16 181.75

2684.40 -36.11 75.77 23.04 57.00 15 54 49 2084.4 -40.16 67.41

4148.35 -36.12 19O.lZ 23.05 57.01 8 18 42 3548.3 -40.16 181.75

2884,40 -36.11 75.77 23.04 57.00 15 54 49 2084.4 -40.16 67.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5118.1 SGR 2174.0 SG3 2929.5 ST 3064.5 SR 1210.0 SS 4073.8

RRT .9676 RRF .6941RTF .9685 CRT .9911CRS -.9999 CST -.9920

SG8 5560.7 R23 .1890 R15 .9763 LSA 5229.8 MSA 316.0 SSA 13.8

SGt 5537.5 SG2 507.0 THA 22.54 ELi 3291.5 EL2 150.1ALF 21.42

LAUNCH DATE NCV 29 1914 FLIGHT TIME 502.00 ARRIVAL DATE SEP 27 1965

HELIOCENTRIC CONIC

RL 14T.55 LAL -.0D LOt. 66.81 VL

RP 219.34 LAP -1.14 LOP 267.28 VP

RC _78.273 6L 33.48 GP -12.17 ZAL

PLANETOCENTRIC CONIC

C3 11.487 VHL 3.389

LMCH AZNTM LNCH TIME

51.42 T 13 52

126.56 15 6 34

11.42 • 13 52

128.56 15 6 34

51.42 • 13 52

128.58 15 8 34

01FFERENTI AL CCRRECTION8

TOE 1.8890 "ilA -.0857 TC3-6.4918 BAU 1.0646

ROE .8835 RRA .1900 RC3-2,4319 FAU .57557

FOE 9.1819 FRA R.3246 FE-43.3791 BSP 19554

BDE 1.9840 8RA .1909 BCS 6.9324 FSP 9967

DISTANCE 666.T77 EARTH TO MARS

32.938 GAL 1.03 AZL 66.75 HCA 200°50 SNA 185.98 EC( .20694 INC 5.2542 Vt 30.196

22.398 GAP -6.47 kip 95.05 TAL 6.04 TAp 206.54 RCA 147.41 APO 224.34 VZ 25.168

74.69 ZAp 81.66 (TS 177.26 ZAE 113.45 [T( 185.64 ZAC 75.43 ETC 256.79 CLP 81.47

OLA 46.51 RAL 155.58 RAD 6567.4 VEL 11.527 PTH 2.01 VHP 2.931 OpA -5.20 RAp 165.38 ECC 1.1890

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT IHJ 2 LONG

4134.39 -35.71 188.46 22.41 57.94 8 22 47 3534.4 -39.64 160.07

2890.12 -35.70 75.99 22.41 57.93 15 51 24 2090.1 -39.63 67.60

4134.39 -35.71 188.46 22.41 57.94 8 22 47 3554.4 -39.64 160.07

2690.12 -35.70 75.99 22.41 57.95 15 51 24 2090.1 -39.63 67.60

4134.39 -35.71 188.46 22.41 57.94 8 22 47 3534.4 -59.64 160.07

2690.12 035.70 75.99 22.41 57.93 15 51 24 2090.1 -39.63 67.60

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5419,6 SGR 2044.2 963 2914.9 ST 3162.8 SR 1133.9 SS 3961.4

RRT .9694 RRF ,9927 RTF .9710 CRT .9923 CRS -.9999 CST -.9921

5792.8 R23 .1800 R13 .9769 LSA 5184.7 MSA 515.8 SSA 14.7

SG1 5773.1 SG2 471.1 THA 20.22 EL1 3356.9 ELI 140.7 ALF 19.60

LAUNCH DATE NOV 29 1964 FLIGHT TIN[ 304.00 ARRIVAL DATE $EP 29 1965

HELIOCENTRIC CCNIC

RL 147.55 LAL -.00LOL 96.81 VL

RP 21T.98 LAP -1.17 LOP 288.42rIP

RC 279.589 GL 3_.82 G P -11.52 Z/U.

PLAN[TOCENTRIC CONIC

C3 11.281 VHL 3.359

LNCH AZMTH LI_H TIME

52.47 7 19 25

1R7.53 15 3 27

52.47 • 18 25

127.53 15 3 27

32.47 • 19 25

127.58 15 3 27

DIFFERENTIAL CCNRECTIONS

TOE 1.9045 TRA -.0439 TCS-7.O089 BAU 1.1130

ROE .8195 RRA .1755 RC3-2.$096 FAU .57049

POE 8.7914 FRA 2.3486 FC-43,?794 BS4P 20418

BOE 2.0018 BRA .1809 8C3 7.3797 FSP 9889

DISTANCE 670.902 EARTH TO MARS

32.939 GAL .99 AZL 86.63 HCA 201.64 SMA 185.89 ECC .20694 INC 3.1685 Vt 30.196

L_.445 GAP -6.66 AZ1P 92.93 TAL 5.78 TAp 207.40 RCA 147.42 APO 224.56 V2 25.208

75.22 ZAP 79.26 (TS 177.01ZA( 111.45 ET( 182.94 ZAC •3.92 ETC 256.91CLP 79.64

DLA 45.72 RAL 155.56 RAO 6567.4 VEL 11.516 PTH 2,01VHP 2.943 DPA -4.34 RAp 165.03 ECC 1.1857

L-I TIME INJ LAT INJ LONG INJ NIT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4120,88 -35.50 186.68 21.92 58.80 6 27 5 3520.9 -39.15 1T8.47

2699,14 -35._) •6.25 21.91 58.79 15 48 24 2096.1 -39.12 67.64

4120,88 -35.30 186.88 21.92 56.80 6 27 5 3520.9 -39.13 178.47

2699,14 -35.29 76.25 21.91 58.79 15 48 24 2096.1 -39.12 8T.84

4120.86 -35.30 186.88 21.92 58,80 8 27 5 3520.9 -39.13 178.47

2996.14 -35.29 78.25 21.91 58.79 15 48 24 2098.1 -39.12 67.84

MID-tOURS1[ EXI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

_T 5721.4 _ IR25.5 863 2894.9 ST 3252.0 8R 1065.2 Ss 3844.7

RRT .9705 _ .91)10 RTF .9732 CRT .9914 CR8 -.9999 CST -.9922

SG8 9036,7 R23 .1692 R13 .9776 LSA 5137.3 MSA 315.5 SSA 15.7

SG| 9020.5 SG2 441.1THA 18.19 ELI 3419.4 EL2 152.5 ALF 16.02
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE MOV 811 1964

MELIO£ENTRIC CONIC

RL 147.55 LAL -.00

RP El•. 62 LAp -1.20

WC 280.887 GL 32.21

PLANETOCEMTR 1C CONIC

C3 11.098 VHL 3.331

LNCH AZMTM L_H TIN(

53.48 7 23 11

186. SR 15 0 41

33.48 7 23 11

126.32 15 0 41

33.48 ? 23 11

"tRS. 3Z 15 0 41

FLIGHT TIM( 3011.00

DISTANCE 675.033

LO4. 66.111 VL 32.940 GAL .94 AZt. 86.91 HCA 202.711 $NA

LOP 2119.57 VP 22.491 GAP -6.113 AZP 92.85 TAL 5.48 TAP

6P -10.911 ZAL 75.59 ZAP 78.06 ET8 176.76 ZAE 109.47 ETE

DLA 44.97 RAL 155.111 RAO 6567.4 VEL 11.510 PTH Z.OO VHP

L-! T|M( IMJ LAT INJ LONG INJ RT AGE INJ AZMTH INJ TIN[

4107,70 -34.90 185,37 21.54 59.81 8 31 38

270R.46 -34.89 76.54 21.54 59.59 15 45 44

4107.70 -34.110 |65.37 21.54 59.61 8 31 38

270R,411 -34.119 711.54 21.54 59.59 15 45 44

4107.70 -34.90 185.37 21.54 59.61 8 31 38

2701.411 -34.$9 711.54 Zl.54 59.59 15 45 44

DIFFERENTIAL C_RRECTION11

TOE 1.9477 TRA -.0112 TC3-7.4978 BAU 1.1580

ROE .5869 RRA .1775 RC3-2.1725 FAU ,559T4

FOE 8.4845 FRA 2.4780 FC-43.67117 8p 21556

BOE E.0380 liRA .1779 BE3 ?.1106Z FSP 9940

LAUNCH DATE NOV 29 1964

H(LIO£ENTRIC C_AIC

RL 147.55 LAL -.OO LOt. 611.111VL 32.942 GAL

RP 217.27 LAP "1.22 LOP 270.71VIP 22.337 GAp

RC EGR.167 r,4. 31.611 r,_ -10.118 ZAL 711.01 ZAP

PLAi_TOCENTRIC CONIC

MID-CoURSE EXECUTIOI ACCURACY

SGT 6014.5 SGR 11112.8 11G3 21159.9

RRT .9701RRF .9889 flTF .97411

$68 6281.8 R23 .1589 R13 .9781

1161 6Z67.5 SG2 422.5 THA 16.37

FLIGHT TIM( 308.00

DISTANCE 679.176

.89 AZL 86.98 HCA 203.93 SMA

-7.01 AZP 92,76 TAL S.18 TAp

76.35 ET6 1711.58 ZAE 107.52 ETE

C3 10.927 VHL 3.304b OLA

LNCH AZNTH LNCH TIM( L-I TIN[ INJ LAT

54.45 7 211 9 4094.77 -34.50

165.$5 14 511 12 2709.10 -34.49

54.43 T 28 9 4094.77 -34.50

125.35 14 58 IR IT09.10 -34.49

54.45 7 211 9 4094,77 -34.50

125.55 14 811 12 2709.10 -34.49

DIFFERENTIAL CCRRECTION11

TOE 1.9764 TRA .0134

RDE .5447 RRA .1732

FDE 8.0870 FRA 2.4790

BDE 8.0501BRA .1788

ARRIVAL DATE OCT 1 1965

EARTH TO HARS

185.91 ECC .20696 INC 3.0908 vl 30.196

206.26 RCA 147.43 APO 264.39 VZ 25.248

1112.32 ZAC 74.37 ET¢ 257.01 CLP 77.85

2.6511 DPA -3.54 RAp 164.69 (CC 1.1888

PO C11T TIM INJ 2 LAT INJ 2 LONG

350•.7 -36.63 176.95

2102.5 °311.62 68.12

3507.7 -38.83 176.95

2102.5 -311.62 68.12

3507.7 °311.83 178.95

2102.5 -38.62 68.12

ORBIT DETERNIMATION ACCUMACy

11T 3353.5 SR 1011.9 8S 3•64.9

CRT .9915 CR8 -.9999 C11T -.9921

L11A 5132.3 M11A 321.0 1111A 16.5

ELI 3500.5 EL2 126.4 ALF 16.68

ARRIVAL DATE OCT 3 1965

EARTH TO MARS

185.94 ECC .20700 INC 3.0197 V1 30.196

209.10 RCA 147.45 APO 224.43 V2 25.2117

1111.78 ZAC 74.78 ETC 257.11CLP 76.09

44;28 RAt. 156.12 RAO 656?.4 VEL |1.503 PTH 2.00 VHp 2,97? DPA -2.79 RAP 184.35 ECC 1.1798

INJ LONG INJ RT A11C INJ AZNTH INJ TIM( PO C11T TIM INJ 2 LAT 1NJ 2 LON6

183.91 Z_.27 110.36 6 36 24 3494.8 -311.14 175.48

76.87 21.27 60.34 15 45 21 2109.1 -38.14 68.44

183.91 2t.27 60.36 11 511 24 3494.8 -38.14 175.48

76,117 21.27 60.34 15 45 21 2109.1 -38.14 68,44

183.91 21.27 60.36 11 311 24 3494.8 -38.14 175.48

76.67 21.27 60_34 15 43 21 2109.1 -38.14 68.44

ORBIT DETERMINATION ACCURACY

ST 3429.4 SR 953.3 SS 3632.6

ERT .9916 CR11 -.9996 CST -.9921

L11A 5075.7 M11A 319.0 SSA 17.8

EL1 3557.4 EL2 118.7 ALF 15.43

MID-COURSE EXECUTION ACCURACY

TC3-S.0185 BAU 1,2096 SGT 6311,0 SGR 1711.7 SG3 21129.7

RC3-2.0044 FAu .55369 RRT .8703 RRF .9864 RTF .9764

FC-45.116711 BliP 22423 S$B 6539.8 R23 .1455 R13 .9769

8C3 9.2799 FSl e 9725 11G1 65_7.5 SG2 400,3 THA 14.80

LAUNCH DATE NOV 29 1984

HELiOCENTRiC CONIC

RL 147.55 LAL -.00

RP 216.91 LAP -1.25

RC 283.431 GL 31.15

PLAN[TOCENTRIE CONIC

C3 10.773 VHL 3.282

LNCH AZMTH LNCH TIME

55.40 7 33 21

124.60 14 55 57

55.40 7 33 21

124.60 14 55 57

55.40 • 33 2_

FLIGHT TIM( 310.00
ARRIVAL DATE OCT S 1985

DI11TANCE 6113.328 EARTH TO MARS

LQ(. 66,81 VL 32.943 GAL .63 AZL 67.05 HCA 205.08 SHA 185.97 ECC .20708 INC 2.9546 Vl 30.196

LOP 271.66 Vp 22.564 SAP -7.16AZP 62.86 TAL 4.116 TAP 209.94 RCA 147.46 APO 224.47 V2 25.327

GP -6.8? ZAL 76.46 ZAP 74.61 ETS I76.4| ZA( 105.58 ET[ 1111.30 ZAC 75.16 ETC 257.21 CLP 74.37

DLA 43.56 RAL 1511.49 RAD 6567.4 VEL 11.496 PTH 2.00 VHP 2.998 DpA -2.10 RAP 164.04 ECC 1.1773

L-I TIN( |N_ LAT INJ LONG IHJ RT A11C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4081.119 -34.11 182.49 21.10 61.06 8 41 23 3482.0 -37.67 174.05

2718.011 -34.10 77.23 21.10 61,05 15 41 13 2116.1 -37.66 68.80

40111.99 -34.11 162.49 21.10 61.06 8 41 23 3482.0 -37.67 174.03

2716.011 -34.10 77.23 21.10 61.05 15 41 13 2116.1 -37.66 68.80

4081.99 -34.11 182.49 21.10 61.06 8 41 23 3482.0 -37.67 174.05
124.60 14 55 57 2718.011 -34.10

DIFFERENTIAL CORRECTIONS

TOE 2.0028 TRA .0419 TC3-6.5360 2AU 1.2612

ROE .5113 RflA .1706 RC3-1.9346 FAU .54539

FOE 7.6882 FRA 2.5038 FC-45.8277 BSP 23300

8OE 2.0669 BRA .1757 BE3 8.7569 FSP 9538

LAUNCH DATE NOV 29 1964 FLIGHT TIM( 3t2.00

HELIOCENTRIC C_qlC DI11TAN¢E 687.483

RL 147.35 LAL -.00 LOL 66.111VL 32.945 6AL .?8 AZL 67.21HCA 206.23 SMA

RP 216.37 LAp -1.211 LOP 273.02 VP 22.630 GAP -7.34 AZP 92.60 TAL 4.53 TAp

RC 284.679 GL 30.611 GP -9.40 ZAL 76.95 ZAp 72.93 ETA 176.26 ZAE 103.68 £TE

PLAN(TOCENTRIC CONIC

C3 10.632 _'IL 3.261DLA 42.90 RAL 158.92 RAO 11567.4 V(L 11.490 PTH 2.00 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME

56.32 7 38 47 40119.24 -33,72 1111.09 21.02 61.74 8 46 37

123.68 14 53 53 2723.46 -33.71 77.64 21.01 61.72 15 39 17

56.32 7 38 47 4069.24 -33.72 1111.09 21.02 61.74 8 46 37

123.68 14 53 53 2723.46 -33.71 77.64 21.01 61.72 15 39 17

56.32 7 38 47 4069.24 -33.72 181.09 21,02 61.74 8 46 37

123.66 14 53 53 2723.46 -33.71 77.64 21,01 61.72 15 39 17

OIFFEREMTIAL CCmRECTION11 N_D-COURS( EXECUTION ACCURACY

TOE 2.0288 TRA .0742 TC3-9.0496 BAU 1.31211 SGT 6995.0 SGR 1527.9 SG3 2748.3

ROE .41121 RRA .16811 RC3-1.8485 FAU .53620 RflT .9664 RRF .9601 RTF .9790

FOE 7.2877 FRA 2.53?7 FC-43.6626 BSP 24210 1168 7082.2 R23 .1172 R13 .9804

6DE 2.0831BRA .1844 BC3 9.2365 FSP 9351 SG1 7052.4 SG2 572.4 THA 12.15

77.23 2t.10 61.05 15 41 13 2116.1 -37.66 68.80

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 61103.3 SSR 1616.1 11G3 2790.8 ST 3500.0 SR 901.8 118 3508.4

RRT .9697 RRF ,9635 RTF .97711 CRT .9917 CRS -.9998 CST -.9920

SG8 6800.1 R23 .1315 R13 .9797 LSA 5025.6 MSA 318.2 SSA 18.6

SG1 6789.2 1162 384.1 THA 13.39 EL1 3612.6 EL2 112.0 ALF 14.35

ARRIVAL DATE OCT 7 1965

EARTH TO MARS

186.00 ECC .20714 INC 2.8947 vl 30.196

210.76 RCA 147.47 APO 224.53 V2 25.365

180.88 ZAC 75.51 ETC 257.29 CLP •2.69

3.023 DpA -1.46 RAP 163.75 ECC 1.1750

PO C117 TIM INJ 2 LAT INJ 2 LONG

3469.2 -37.20 172.86

2123.5 -37.19 69.20

3469.2 -37.20 172.66

2123.5 -37.19 69.20

3469.2 -37.20 172.66

2123.5 -37.19 69.20

ORBIT DETERMINATION ACCURACY

11T 3565.9 SR 856.5 SS 3385.8

CRT .9919 CRS -.9997 CST -.9919

LSA 4981.2 MSA 317.5 SSA 19.6

ELI 3665.8 EL2 106.0 ALF 13.41
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. !, 1964)

LAUNCH DATE NOV 29 1964 FLIGHT TIN( 314.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC CONIC DISTANCE 691.649 EARTH TO MARS

RL 147.55 LAL -.OO LOt. 68.81 VL 32.947 GAL .72 AZL 87.16 HCA 207.39 SlAA 186.04 ECC .20724 INC 2.8393 vl 30.196

RP 218.22 LAp -1.31 b04_ 274.17 Vp 22.878 GAP -7.51 AZP 92.52 TAL 4.19 TAp 211.58 RCA 147.48 APO 224.59 V2 25.404

RC 285.910 GL 30.24 GP -8.96 ZAL 77.48 ZAP 71.28 ETS 176.12 ZAE 101.80 ETE 180.52 ZAC 75.84 ETC 257.37 CLP 71.04

PLANETOCENTR I C CONIC

C3 10.502 VHL 3.241 OLA 42.24 RAL 157.39 RAD 6567.4 VEL 11.484 PTH 2.00 VNP 3.050 DPA -.67 RAP 163.48 ECC 1.1728

LNCH AZMTH [NJ LAT INJ LONG |NJ RT ASC INJ AZMTH IN/ TIME

57.24 -33.33 179.72 21.02 62.37 8 52 3

122.78 -33.32 76.07 21.01 62.38 15 37 33

57.24 -33.33 179.72 21.02 62.37 8 52 3

122.78 -33.32 78.07 21.01 62.36 15 37 33

57.24 -33.33 179.72 21.02 62.37 8 52 3

122.76 -33.32 78.07 21.01 62.36 15 37 33

MID-COURSE EXECUTION ACCURACY

TOE 2.0483 111A .1113 TC3-9.5537 BAU 1.3634 $GT 7178.2 SGR 1444.4 SG3 2898.3

ROE .4560 RRA .168t RC301.7423 FAU .52827 RRT .9663 RRF .9761 RTF .9800

FOE 6.9155 FRA 2.5867 FC-43.3019 BSP 25132 SG8 7322.0 R23 .1035 R13 .9811

BIDE 2.0984 BRA .2016 BC3 9.7113 FSP 9158 SGI 7312.9 SG2 365.2 THA 11.03

LAUGH DATE NOV 29 1964 FLIGHT TIME 316.00

H(LioclrNTRIC ¢J_lIC D|STANCE 693.822 EARTH TO MARS

RL 147.55 LAL -.DO LOt. 66.81 VL 32.950 GAL .86 AZt. 87.21 HCA 208.55 SMA 186.08 ECC .20735 INC 2.7879 V1 30.196

RF 215.88 LAP -1.33 LOP 275.34 VP 22.722 GAP -7.67 AZP 92.45 TAL 3.83 TAp 212.38 RCA 147.49 APO 224.66 V2 25.442

tiC 287.127 GL 29.83 GP -8.55 ZAL 78.05 ZAP 69.67 ETS 176.00 zA( 99.95 ETE 180.19 ZAC 76.15 ETC 257.45 CLP 69.43

PLAN(TOCI[NTII I C C(_J I r...

C3 10.362 VHL 3.222 DLA 41.61 RAL 157.92 RAD 6567.4 V(L 11.479 PTH 2.00 VHP 3.080 DpA -.32 RAp 163.24 ECC 1.1709

LNCH TIME L-I TIME

7 44 27 4056.54

14 52 1 2731.16

? 44 27 4056.54

14 52 1 2731.16

7 44 |7 4056.54

14 52 1 2731.16

OIFFER(NTIAL CORRECTIONS

PO CST TIM INJ 2 LAT INJ 2 LONG

3456.5 -36.73 171.29

2131.2 -36.72 69.64

3456.5 -36.73 171.29

2131.2 -36.72 69.64

3456.5 -36.73 171.29

2131.2 -36.72 69.64

ORBIT DETERMINATION ACCURACY

ST 3627.0 SR 815.8 SS 3266.6

CRT .9920 CRS °.9996 CST -.9917

LSA 4938.7 HSA 316.1 SSA 20.6

EL1 3716.3 EL2 100.5 ALF 12.59

ARRIVAL DATE OCT 11 1965

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ L_NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

58.14 7 50 22 4043.69 -32.94 178.36 21.09 62.99 8 57 46 3443.7 -36.26 189.93

121.88 14 50 16 2739.36 032.93 78.34 21.06 62.97 15 35 55 2139.4 -36.25 70.12

58.14 7 50 22 4043.69 032.94 178.36 21.09 62.99 8 57 48 3443.7 -36.26 169.93

121.88 14 50 16 2739.38 032.93 78.34 21.08 62.97 15 35 55 2139.4 -36.25 70.12

58.14 7 50 22 4043.69 -32.94 178.36 21.09 62.99 8 57 48 3443.7 -36.26 169.93

121.88 14 50 18 2739.38 -32.93 78.54 21.08 62.97 15 35 55 2139.4 -36.25 70.12

DIFFERENTIAL CCRRECT|ON9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TIDE 2.0663 TRA .1523 TC-10.0553 BAU 1.4141 SGT 7437.9 SGR |367.9 363 2647.4 ST 3681.0 SR 779.1 SS 3148.3

RDE .4325 flRk .1684 RC3-1.6419 FAU .51418 RRT .9632 RRF .9714 RTF .9808 CRT .9921 CRS -.9996 CST -.9913

FOE 6.5507 FRA 2.6490 FC-42.8760 BS4P 26045 368 7582.3 R23 .0909 R13 .9816 LSA 4895.5 MSA 320.2 SSA 21.6

BD( 2.1110 BRA .2270 BC310.1888 FSP 8951 SGI 7573.7 $G2 362.0 THA 10.04 EL1 3761.4 EL2 95.7 ALF 11.87

LAUNCH DATE NOV 23 1364 FLIGHT TIME 318.00 ARRIVAL DATE OCT 13 1965

HELIOCENTRIC CONIC DISTANCE 700.002 EARTH TO MARS

RL 147.55 LAL -.DO LOt. 66.61 VL 32.952 GAL .59 AZL 87.26 MCA 209.72 SMA 186.12 ECC .20749 INC 2.7401 vl 30.195

RP 215.54 LAP -t.36 LOP 276.50 VP 22.768 GAP -7.82 AZP 9_.38 TAL 3.46 TAp 213.17 RCA 147.50 APO 224.74 V2 25.480

RC 268.329 GL 29.44 GP -8.17 ZAL 78.65 ZAP 68.10 ETS 175.90 ZAE 98.14 ETE 179.90 ZAC 76.44 ETC 257.52 CLP 67.86

PLANETOCENTRIC CONIC

C3 10.271VHL 3.205 OLA 40.98 RAL 158.48 RAO 6567.4 VEL 11.474 pTH 1.99 VHp 3.113 DpA .19 RAP 163.02 ECC 1.1690

LNCH AZHTH LNC_ TIRE L-I TIME INJ LAT %NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

59.04 T 56 32 4030.73 -32.55 177.01 21.22 63.58 9 5 43 3430.7 -35.80 168.58

120.96 14 48 36 2748.01 -32.54 79.06 21.22 63.57 15 34 26 2148,0 -3§.79 70.64

59.04 7 56 32 4030.73 -32.55 177.01 21.22 63.58 9 3 43 3430.7 -35.80 168.58

120.96 14 48 38 2748.01 -32.54 79.06 21.22 63.57 15 34 26 2148.0 -35.79 70.64

59.04 7 56 52 4030.73 -32.55 177.01 21.22 63.38 9 3 43 3430.7 -35.80 168.58

120.96 14 46 38 2748.01 -32.54 79.06 21.22 63.57 15 34 26 2148.0 -33.79 70.64

DIFFEMENTI AL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0810 TRA .1967 TC-10.5503 BAU 1.4641 SGT 7732.3 SGR 1296.1 SG3 2592.3 ST 3728.8 SR 745.7 SS 3028.9

RDE .4114 RRA .1683 RC3-1.5445 FAU .30248 RRT .9596 RRF .9659 RTF .9816 CRT .9923 CRS -.9994 CST -.9909

FDE 6.1913 FRA 2.7002 FC-42.3523 BSP 26950 SG8 7840.2 R23 .0781 R13 .9822 LSA 4850.7 MSA 320.9 SSA 22.3

60E 2.1213 BRA .2389 BC310.6628 FSP 8740 SG1 7831.9 SG2 360.2 THA 9.16 ELI 3801.3 ELI 90.7 ALF 11.23

LAUNCH OATE NOV 29 1964 FLIGHT TIN( 320.00

HELIOCENTRIC CONIC DISTANCE 704.190

RL 147.55 LAL -.00 LOL 66.81 VL 32.955 GAL .53 AZL 87.30 HCA 210.88

RP 215.21 LAp -1.38 LOP 277.67 VP 22.814 GAP -7.98 AZP 92.31 TAL 5.07

RC 289.516 GL 29.08 GP -7.81 ZAL 79.29 ZAp 66.56 ETS 175.81 ZAE 96.36

PLANETOCENTRIC CONIC

CS 10.169 VHL 3.189 OLA 40.36 RAL 159.09 RAD 6567.4 VEL 11.470 PTH 1.99 VHp

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ L(_iG IHJ RT ASC INJ AZNTH INJ TIME

39.94 8 3 0 4017.49 -32.15 175.64 21.42 64.13 9 9 57

120.06 14 47 2 2757.24 -32.14 79.62 21.42 64.14 15 33 0

59.94 6 3 0 4017.49 -32.15 175.64 21.42 64.15 9 9 57

120.06 14 47 2 2757.24 -32.14 79.62 21.42 64.14 15 33 0

5g.94 6 3 0 4017.49 -32.15 175.64 21.42 64.15 9 9 57

120.06 14 47 2 2757.24 -32.14 79.62 2t.42 64.14 15 33 O

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 2.0922 TRA .2452 TC-11.0377 BAU 1.5134 SGT 6001.3 $GR 1229.8 SG3 2536.0

WOE .3926 RRA .1688 flC3-1.4511 FAU .49036 RRT .9549 RRF .9596 RTF .9822

FOE 5.8448 FRA 2.7600 FC-41.7475 BSP 27869 SG8 8095.3 R23 .0866 R13 .9826

BDE 2.1288 BRA .2977 BC311.1327 FSP 8543 SG1 8087.2 SG2 361.3 THA 8.57

ARRIVAL DATE OCT 13 1963

EARTH TO MARS

SMA 186.17 ECC .20764 INC 2.6954 vl 30.196

TAp 213.95 RCA 147.31 APO 224.83 V2 23.517

ETE 179.65 ZAC 76.72 ETC 257.58 CLP 66.33

3.147 DpA .66 RAP 162.83 ECC 1.1674

PO CST TIN INJ 2 LAT INJ 2 LONG

3417.3 -35.33 167.23

2157.2 -35.33 71.20

3417.5 -33.33 167.23

2157.2 -35.33 71.20

3417.5 -35.33 167.23

2137.2 -33.33 71.20

ORBIT DETERMINATION ACCURACY

ST 3769.2 SR 715.9 SS 2912.7

CRT .9925 CRS -.9992 CST -.9904

LSA 4806.1MSA 322.7 SSA 23.4

ELI 3835.6 EL2 86.1ALF 10.68
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAtRtCN DATE NOV 29 1864

HELIOCENTRIC CONIC

RL 147.35 LAL -.00

RP 214.R8 LAp -1.41

RC 290.S91 6L 28.73

pLAIMETOCEMTRIC CONIC

C3 10.074 VML 3.174

LMCH AZ14TH LNCH TIME

SO.R5 6 9 45

119.15 14 43 29

60.85 8 9 45

119.15 14 45 29

60.85 8 9 45

119.15 14 45

FLIGHT TIN( 3ZZ.OO ARRIVAL DATE OCT

DISTANCE 709.385 EARTH TO MARS

LOL SS.81 VL 32.958 GAL .44 AZL 87,35 HCA 212.06 SMA 186.22 ECC .20782 INC 2.6533 vl

LOP 278.8A VP 22.660 GAP -9.11 AZP 91.25 TAL 2.6T TAP 214.72 RCA 147.52 APO 224.92 V2

GP -7.48 ZAL ?9.96 ZAP 85.07 ITS 175.73 ZA( 94.61 ETE 179.42 ZAC 76.98 ETC 257.63 CLP

DLA 39.75 RAL 159.74 RAO 6567.4 VEL 11.466 pTH 1.99 VHP 3.184 DpA 1.09 RAp 162.68 ECC

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIM INJ 2 LAT INJ

4003.82 -31.75 174.27 21,68 64,71 9 16 29

2767.08 -31.74 80.22 21.68 64.70 15 31 36

4003.92 -31.75 174.27 21.68 64.71 9 16 29

2?67.08 -31.74 80.22 21.68 64.70 15 31 36

4003.92 -31.75 174.27 21.68 64.71 9 16 29

2767,08 -31.74 80.22 21.68 64.70 15 31 36

DIFFERENTIAL CORRECTIONS

TOE 2.1009 1RA .2983 TCo11.5135 BAU 1.5615

ROE .3T39 RRA .1698 RC3-1.3965 FAU _47714

FOE 5.5137 FRA 2.8288 FCo41.0020 BSP 28738

BIDE 2.1342 BRA .3434 BC311.5833 FSi s 8290

N|O-COURS( EXECUTION ACCURACY

$GT 8263.9 S&R 1167.5 SG3 2475.0

RRT .949011F .9522 flTF .9827

SG8 8346.0 R23 .0566 fl13 .9831

SG1 8338.05G2 365.0 THA 7.45

17 1965

30.196

25.554

$4.64

1.1658

2 LOnG

3403,9 -34.86 165.86

2167.1 -34.86 71.82

3403.8 -34.83 165.88

2167.1 -34.86 71.62

3403.9 -34.86 165.86

2167.1 -34.86 71.82

ORBIT DETERMINATION ACCURACY

ST 3804.36R 689.5 SS 2800.6

CRT .992T CflS -.9980 C$T -.9896

LSA 4763.1 MSA 325.2 SSA 24.3

EL1 3865.6 ELZ 81.7 ALF 10.20

LAUNCH DATE NOV 29 1964 FLIGHT TIM( 324.00 ARRIVAL DATE OCT 19 1945

HELIOCENTRIC CCWAIC DISTANCE 712.588 EARTH TO MARS

RL 147.55 LAL -.00 L04, 66,81 VL 32.962 GAL .39 AZL 87.39 HCA 213.23 SHA 186.28 ECC .20801 INC 2.6143 Vl 30,196

RP 214.56 LAp -1.43 LOP 280.02 VP 22.805 GAP -8.27 AZP 92.19 TAL 2.23 TAP 213.48 RCA 147.53 APO 223.03 V2 25,590

RC 291.831 GL 28.41 GP -7.17 ZAL 80.67 ZAP 63.61 [78 175.66 ZAE 92.90 (TE 179.22 ZAC 77.24 ETC 257.68 CLP 63.39

PLAN(TOCENTRIC CAblE

C3 9.988 VHL 3.160 DLA 39.14 RAt. 160.43 RAO 8587.4 VEL 11.462 PTH 1.99 VHP 3.223 DpA 1.49 RAP 162.55 ECC 1.1644

LNCH AZMTH LNCH TIM( L*I TIM( INJ bAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

$1.T7 8 16 49 3989.92 -31.54 172.87 22.00 95.23 g 23 19 3389.9 -34.39 164.48

118.23 14 43 55 2777.63 -31.33 80.89 21.99 65.24 15 30 13 2177.6 -34.38 72.50

$1.77 8 16 41 3989.92 -31.$4 172.87 22.00 65.25 9 23 19 3389.9 -34.39 164.48

116.23 14 43 55 2777.83 -31.33 80.89 21.99 65.24 15 30 13 2177.6 -34.38 72.50

61.77 8 18 49 3989.92 -31.34 172.87 22.00 65.25 9 23 19 3389.9 -34.39 164.48

118o23 14 43 55 277T.63 -31.33 80.89 21,99 65.24 15 30 13 2177.6 -34.38 72.50

DIFFERENTIAL CCRflECTI(_I8 MID-COURSE [X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.1044 TRA .3559 TC-11.9818 BAU 1.6089 SGT 8320.7 SGR 1109.7 843 2413.8 ST 3830.0 SR 664.1 SS 2679.8

ROE .3601RRA .1708 RC3-1.2715 FAU .46428 RRT .9422 RRF .9438 RTF .9831 CRT .8930 CR$ -.9984 CST -.gsgo

FOE 5.1719 FRA 2.6885 FC-40.2436 BSP 29816 _ 8592.7 RZ3 .0469 R13 .9834 LSA 4709,9 MSA 328.1 SsA 25.2

BO£ 2.1349 BRA .3948 8C312.0491FSP 8074 $41 8584.8 SG2 368.9 THA 7.01 EL 1 3886.4 EL2 77.2 ALF 9.77

LAUNCH DATE NOV 29 1934 FLIGHT TIM( 326.00 ARRIVAL DATE OCT 21 1935

HELIOCEMYRI¢ EON IC DISTANCE 716.797 EARTH TO MARS

RL 147.55 LAL -.00 LOt. 63.81VL 32,965 GAL .31AZL 87.42 HCA 214.41SMA 186.34 ICE .20822 IMC 2.5773 vl 30,198

RP 214.24 LAP -1.43 LOP 261.20 yp 22.950 GAP -8.41AZP 92.13 TAL 1.82 TAP 216.23 RCA 147.54 APO 225.14 V2 25.626

RC 292.996 GL 28.08 GP -6.87 ZAL 81.41 ZAP 62.20 ITS 175.60 ZA( 91.23 ETE 179.04 ZAC 77.48 ETC 257.73 CLP $1.98

PLANETOCENTRIC CONIC

C3 9.908 VML 3.146 DLA 38.52 RAL 161.16 RAD 8567,4 V[L 11.459 PTH 1.98 VHP 3.264 DPA 1.85 RAP 162.45 ECC 1,1631

IMJ _A1 INJ LONG INJ RT ASC INJ AZMTH INJ TIM( I_ CST TIM IMJ 2 LAT INJ 2 LONG

-30.93 171.44 22.36 65.79 g 30 29 3375.4 -33.91 183.06

-30.92 81.61 22.36 65.77 15 28 47 2189.0 -33.90 73.24

-30.93 171.44 22.36 65.79 9 30 29 3375.4 -33.91 163.06

-30.92 81.61 22.36 65.77 15 28 47 2189.D -33.90 73.24

-30,93 1TI,44 22.36 65.79 9 30 29 3375.4 -33.91 163.06

-30.92 81.61 22.36 65.77 15 28 47 2189.0 -33.90 73.24

ORBIT DETERMINATION ACCURACY

31 3851.0 SR 442.9 SS 2572.1

CRT .9934 CRS -.9981CST -.9882

L_CH AZMTH LNCH TIME L-I TIME

82.71 8 24 14 3975.37

117.29 14 42 18 2788.01

62.71 8 24 14 3975.37

117.29 14 42 18 2788.01

62.71 8 24 14 3875.37

117.29 14 42 18 2789.01

DIFFERENTIAL CORRECTIONS

TDE 2.1037 TRA .4172 TC-12.4383 BAU 1.8551

ROE .3468' RRA .1718 RC3-1.|859 FAU .45066

M1DoCOURSE EXECUTION ACCURACy

SGT 8772.1 SGR 1058.2 343 2350.3

RRT .9340 RRF .9341RTF .9836

FOE 4.8642 FRA 2.9495 FC-38.3759 BSP 30533 _ 8835.5 R23 .0386 R13 .9838 LSA 4663.6 MSA 330.4 SSA 26.0

806 2.1341 BRA .4512 6C312.4947 FSP 7893 SGI 8827.5 SG2 375.1 THA 6.43 EL1 3903.7 ELI 72.7 ALF 9.42

LAUNCH DATE MO_ 29 1_44 FLI(,HT T|M( 326.00 ARRIVAL DATE OCT 23 1965

MELIOCENTRIC COLIC DISTANCE 721.014

RL 147.55 LAL -.00 LOL 66.81 VL 32.968 GAL .24 AZL 87.46 HCA 215.60 SNA

RP 213.93 LAp -1.48 LOP 282.38 VP 22.995 GAP -6.55 AZP 92.07 TAL 1.38 TAP

RC 294,131 _ 27.79 GP -6.59 ZAL 82.19 ZAP 60.82 ITS 175.55 ZkE 89.59 ETE

PLAN(TOCENTRIC C_IC

C3 9.836 VHL 3.136 DLA 37.91 RAt. 161.92 RAO 6567.4 VI[L 11.455 PTH 1.99 VHP

LNCH AZI4TH LIACH ?1ME L-1 TIME |NJ LAT 1NJ LONG |NJ RT ASC 1NJ AZMTH

63.67 8 32 0 3960.21 -30.50 169.87 22.78 66.31

116.33 14 40 38 2801.26 -30.49 82.40 22.77 66.29

63.67 8 32 0 3980.21 -30.50 169.97 22.76 66.31

116.33 14 40 38 2801.28 -30.49 82.40 22.77 66.29

63.67 8 32 O 3960.21 -30.30 169.97 22.T8 66.31

116.33 14 40 36 2801.26 -30.49 82.40 22.77 66.29

DIFFERENTIAL CCRflECTION$

TOE 2.0987 TRA .4800 TC-12.8927 BAU 1.7018

RDE .3337 RRA .1719 RC3-1.1072 FAU .43803

FOE 4.5358 FRA 2.9813 FC-38.5542 BSP 31344

BOE 2.1260 8RA .5098 8C312.9402 FSP 7651

EARTH TO MARS

166.40 ECC .20846 %NC 2.5424 Vl 30.196

216.97 RCA 147.54 APO 225.26 V2 25.662

178.88 ZAC 77.71 ETC 257.76 CLP 60.6D

MID-COURSE EXECUTION ACCURACY

SGT 9019,3 SGR 1008.2 SG3 2287.8

RRT .9253 RRF .9231RTF .9841

SGe 9075,3 R23 .0288 R13 .9842

SG1 9067.3 SG2 379.6 THA 5.90

3.307 DPA 2.18 RAP 162.39 ECC 1.1619

INJ TIME PO CST 11M INJ 2 LAT INJ 2 LONG

9 38 0 3360.2 -33.43 161.60

15 27 17 2201.3 -33.42 74.04

9 38 0 3360.2 -33.43 161.60

15 27 17 2201.3 -33.42 74.04

g 36 0 3360.2 -33.43 161o60

15 27 17 2201.3 -33.42 74.04

ORBIT DETERMINATION ACCURACY

ST 3858.0 SR 621.5 SS 2449.1

CRT ,9939 CR3 -.9974 CST -.9873

LSA 4589.8 MSA 330.6 SSA 26.9

EL1 3907.1 EL2 67.8 ALF 9.10
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE NOV 29 1964

HELIOCENTRIC CQNIC

RL 147.55 LAL -.00

RP 213.62 LAP -1,S0

RC 295.251GL 27.50

PLANETOCENTRIC CONIC

C3 9.771VHL 3.126

LNCH AZMTH LNCH TIME

54.65 8 40 1|

115.35 14 38 45

64.65 8 40 11

115.35 14 38 46

64.65 8 40 11

115.35 14 38 46

FLIGHT TIM( 350.00 ARRIVAL DATE OCT 25 1965

DISTANCE 725.237 EARTH TO MARS

LOL 66.81 VL 32.872 GAL .16 AZL 87.49 HCA 216.78 SMA 186.46 ECC .20871 INC 2.5093 VI 30,196

LOP 283.57 VP 23.039 GAP -8.89 AZP 92.01 TAL .92 TAp Z17.70 RCA 147.55 ApO 225.58 V2 25.597

GP -6.33 ZAL 83.00 ZAP 59.48 ETS 175.51 ZAE 87.98 ETE 178.75 ZAC 77.94 ETC 257.79 CLP 59.27

DLA 37.29 RAL 162.72 RAO 6567.4 VEL 11.453 PTM 1.99 VHP 3.352 OPA 2.48 RAP 162.35 ECC 1.1608

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

3944.27 °30.07 168.45 23.24 66.83 g 45 56 3344.3 -32.93 160.10

2814.56 -$0.06 83.27 23.24 66.81 15 25 40 2214.6 -32.92 74.93

3944.27 -30.07 168.45 23.24 66.83 9 45 56 3344.3 -32.93 160.10

2614.56 -30.06 83.27 23.24 66.81 15 25 40 2214.6 -32.92 74.93

3844.27 -30.07 168.45 23.24 66.83 9 45 56 3344.3 -32.93 160.10

2814.56 -30.06 83.27 23.24 66.81 15 25 40 2214.6 -32.92 74.93

DIFFERENTIAL C(:RRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0925 TflA .5458 TC-13.3269 8AU 1.7460 SGT 9258ol $GR 858.6 SG3 2222.3 ST 3862.2 SR 603.4 SS 2337.1

ROE .3225 RflA .1723 RC3-1.0288 FAU .42453 RRT .9147 RRF .9106 RTF .9846 CRT .9944 CRS -.9965 CST -.9864

FOE 4.2362 FRA 3.0154 FC-37.6152 BSP 32191 SG8 9307.7 R23 .0207 R13 .9847 LSA 4542.3 HSA 330.9 SSA 27.7

BDE 2.1172 BRA .5733 BC313.3866 FSP 7439 S_1 9299.7 S_ 386.0 THA 5.43 EL1 3908.6 ELI 62.9 ALF 8.83

LAUNCH DATE NOV 29 1964 FLIGHT TIME: 332.00 ARRIVAL DATE OCT 27 1965

HELIOCENTRIC CONIC DISTANCE 729.467 EARTH TO MARS

RL 147.55 LAL -.00 LOL 66.81 VL 32.976 GAL .08 AZL

RP 213.31 LAp -1,§2 LOP 284.76 VP 23.083 GAP -8.83 AZlP

RC 296.356 GL 27.22 GP -6.09 ZAL 85.85 ZAP 58.17 ETS

PLAN(TOCENTRZC C(:_llC

C3 9.712 VHL 3.116 OLA 36.67 RAL 163.55 RAO 6567.4 VEL

87.52 HCA 217.97 SNA 186.59 ECC .20898 INC 2.4778 vl 30.196

91.95 TAL .45 TAp 218.42 RCA 147.55 APO 225.51 V2 25.731

175.47 ZAE 86.41 ETE 176.62 ZAC 78.16 ETC 257.82 CLP 57.97

LNCM AZIdTH LNCH TIME L-I TIN( INJ LAT |NJ LONG

65.67 8 49 47 3927.52 -29.69 166.87 23.75 67.35 9 54 14

114.33 14 36 47 2828.94 -29.62 64.22 23.75 67.32 15 25 56

65.67 8 46 47 3927.52 -29.63 166.87 23.75 67.33 9 54 14

114.$3 14 36 47 2828.94 -29.62 84.22 23.75 67.52 15 28 56

65.67 8 48 47 3927.52 -29.83 166.87 23.75 67.33 9 54 14

114.33 14 36 47 2628.94 -29.82 84.22 23,75 67.32 15 23 56

DIFFERENTIAL CGRR(CTIONS MID-COURSE EX(CUTXON ACCURACY

TOE 2.0775 TRA .6206 TC-13.7587 9AU 1.7908 S_T 9495.0 SGR 9t7.5 SG3 2160.0

ROE .3117 RRA .1758 RC3 -.9558 FAU .41173 RRT ,9028 RRF .8966 RTF .9847

FOE 3.9219 FRA 3.0779 FC-36.7008 8SP 32838 _ 9539.2 R23 .0147 R13 .9848

6DE 2.1007 8RA .54A7 BC318.7918 FSP 7099 SG1 9531.1 8G2 393.5 THA 4.99

11.450 PTH 1.99 VHP 3.398 OPA 2.75 RAp 162.35 ECC 1.1598

|NJ RT ASC ]NJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

3S27.5 -32.42 158.54

2228.9 -32.41 75.89

3327.5 -32.42 158.54

2228.9 -32.41 75.89

3327.5 -32.42 158.54

2228.9 -52.41 75.89

ORBIT DETERMINATION ACCURACY

ST 3851.8 SR 585.6 SS 2215.3

CRT .9949 CRS -.9950 CST -.9847

LSA 4469.1MSA 337.0 SSA 28.5

EL1 3895.6 ELI 58.4 ALF 8.60

LAUNCH OkTE NOV 29 !954 FLIGHT TIME 33A,00 ARRIVAL OklE OCT 29 1965

HELIOCENTRIC CC_IC

RL 147.55 LAL -.DO LOL 66.81VL 32.880

RP 215.01 LAP -1.55 LOP 285,95 VP 23.127

RC 297.448 GL 26.95 GP -5.86 ZAL 84.73

PLANETOC(NTRIC CONIC

C3 9.661 YHL 5.108 OLA 36.03 RAL 164.40

LNCH AZMTH LHCH TIME L-I TIME INJ LAT

66.72 8 57 54 3909.60 -29.17

113.28 14 54 31 2844.77 -29.18

66.72 8 57 54 3909.60 -29.17

113.28 14 34 31 2844.77 -29.16

66.72 8 57 54 3909.60 -29.17

113.26 14 34 31 2844.77 o29.16

DIFFERENTIAL CORRECT[OI,tS

TOE 1.9237 TRA .7184 TC-15.0318 BAU 1.8156

ROE .2648 RflA .1796 RC3 -.8446 FAU .38549

FDE 2.5437 FRA 3.2518 FC-34.5451 BSP 35122

BOG 1.9418 8RA .7405 BC314.0572 FSP 7984

LAUNCH DATE NOV 29 1964

HELIOCENTR;C CONIC

RL 147.55 LAL -.00 LOL 66.81VL 32.984

RP 212.72 LAp -1.57 LOP 287.15 VP 23.170

RC 298.526 GL 25.68 GP -5.64 ZAL 85.65

PLAN(TOCENTRIC CONIC

C3 9.616 VHL 3,101DLA $5.39 RAL 165.29

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

67.82 9 7 34 3890.41 -28.70

112.18 14 31 57 2862.13 -28.69

67.82 9 7 34 3890.41 -28.70

112.18 14 31 57 2862.15 -28.69

67.82 9 7 34 3890.41 -28.70

112.18 14 31 57 2862.13 -28.69

DIFFERENTIAL C(:RRECTIONS

TOE Z. 0685 TRA .8028 TC-14.4789 9AU 1.8642

ROE .2993 RflA .1796 RC3 -.7978 FAU .57950

FOE 3.3109 FRA 3.2786 FC-34.1654 8SP 35027

BOG 2.0900 BRA .8227 BC314.5008 FSP 6956

DISTANCE 733.696 EARTH TO MARS

GAL -.01AZL 87.55 HCA 219.16 SMA 186.50 ECC .20928 INC 2.4480 vl 30.195

GAP -8.96 AZP 91.90 TAL 359,96 TAp 219.12 RCA 147.55 Ap_ 225.65 V2 25,765

ZAp 56.91ETS 175.45 ZAE 84.87 ETE 178,51 ZAC 78,37 ETC 257.83 CLP 56.71

RAD 6567.3 VEL 11.448 p%_ 1.99 VHp 3.446 Dpk 2.98 RAp 162.38 ECC 1.1590

INJ LONG ]NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

165.22 24.51 67.84 lO 3 3 3309.6 -31.90 156.90

85.28 24,30 67.82 15 21 55 2244.8 -31.90 76.95

165.22 24.31 67.84 10 3 3 3309.6 -31.90 156.90

85.28 24.30 67.82 15 21 55 2244.8 -31.90 76.96

165.22 24.31 67.84 10 5 3 3309.5 -31.90 156.90

85.28 24.30 67.82 15 21 55 2244.8 -31.90 76.96

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9557.3 SGR 825.5 SG3 2004.8 ST 3589.5 SR 503.5 SS 1557.9

RRT .8848 RRF .8670 RTF .9745 CRT .9932 CRS -.9765 CST -.9526

SG8 9592.9 R23 .0071 R15 .9746 LSA 3920.7 MSA 438.1 SSA 29.8

SG1 9585.2 SG2 383.5 THA 4.38 EL1 3624.1 EL2 57.9 ALF 7.93

FLIGHT TIME 336.00 ARRIVAL DATE OCT 31 1955

DISTANCE 737.942 EARTH TO MARS

GAL -.09 AZL 87.58 HCA 220.36 SMA 186.68 ECC .20960 INC 2.4196 V1 30.196

GAP -9.09 AZP 91.84 TAL. _59.46 TAp 219.82 RCA 147.55 APO 225.80 V2 25.798

ZAP 55.68 ETS 175.40 ZAE 83.37 ETE 178.4_ ZAC 78.58 ETC 257.85 CLP 55.49

RAD 6567.3 VEL 11.446 PTH 1.99 VHP 3.496 DPA 3.20 RAp 162.A4 ECC 1.1585

INJ L_G INJ RT ASC INJ AZI4TH INJ TIME 1=0 CST TIM ]NJ 2 LAT INJ 2 LONG

163.47 24.91 68.34 10 12 24 3290.4 -31.37 135.18

86.45 24.90 68.32 15 19 59 2262.1 -31.37 78.15

163.47 24.91 60.34 10 12 24 3290.4 -31.37 155.18

86.45 24.90 68.32 15 19 39 2262.1 -31.37 78.15

165.47 24.91 68.34 10 12 24 5290.4 -31.37 155.18

86.45 24.90 68.32 15 19 39 2262.1 -31.37 78.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9927.5 $GR 846.4 SG3 2019.4 ST 3870.0 SR 566.6 SS 2080.6

RRT .6684 RRF .8642 RTF .9852 CRT .9962 CRS -.9914 CST -.9820

SGB 9963.5 R23 .0143 R13 .9852 LSA 4416.5 MSA 347.3 SSA 29.5

SG1 9954.7 6G2 418.5 THA 4.24 EL1 3910.9 EL2 48.7 ALF 8.30
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE HOV 29 1RS4 FLISHT TIN( 338.00 ARRIVAL DATE NOV E 1965

HELIOCEHTRIC CQNIC OI$TANC[ 742.191

RL 147.55 LAL -.00 LOL 66.81VL 32.988 6AL -.18 AZL 87.61HCA 281,58 SMA

RP 212.45 LAP -1.59 LOft 888.35 VP 83.213 SAP -g.22 AZp 91.79 TAL 358.94 TAp

RC 291.58R GL 86.42 GP -5.43 ZAL 86.60 ZAP 54.48 ETS 175.37 zAE 81.90 [TO

PLAN[TOCENTRIC CONIC

C3 9.579 VHL 3.095 DLA 34.74 RAL 11i.21RAO 6§17.3 V[L 11.444 PTH 1.99 VHP

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN(

58.97 9 17 49 3868.73 -28.82 t81.82 25.54 68.83 10 22 19

111.03 14 88 0 8881.30 -28.21 87.74 25.$4 68.88 |§ 17 1

58.07 9 17 49 3888.T3 -88.22 181.82 25.54 68.83 10 22 19

111.03 14 2R 0 R881.30 -88.21 87.74 25.54 68.82 15 17 1

58,97 9 17 49 38i9.73 -28.22 181.62 25.54 88.83 10 22 19

111.03 14 29 0 R881.30 -28.21 87.74 25.54 88.82 15 17 1

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TOE 2.0308 TRA .88_ TC-14.8907 8AU 1.9093 SGT10152,8 SGR 818.9 863 1960.3

ROE .289Q RRA .1801 RC3 -.7385 FAU .38822 2RT .8518 RRF ,8430 RTF .9850

FOE 3.1T54 FRA 3.3181 FC-33.ET88 RiP 35585 S6810185.4 RE3 .0085 213 .9850

60E E.OS13 liRA .8044 8C314.9090 FSP 8854 $6110176.5 $62 424.9 THA 3.91

LALR4CH DATE NOV 29 1964

EARTH TO MARS

186,75 ECC .20994 INC 2.3924 vl 30.196

220,50 RCA 147.55 APO 225.96 V2 25.831

178.33 ZAC 78.78 ETC 257.85 CLP 54.29

HELIOCENTRIC CONIC

RL 147-.33 LAL -.00

RP 21R.15 LAP -1,81

RC 300.645 r.L 88.18

PLAN(TOCENTRIC C_NIC

C3 9.549 VHt. 3.090

LNCH AZI4TH LI4CH TIME

70.19 9 28 48

109.01 14 ES 52

70.19 R R8 48

109.81 14 ES 32

110.00 14 46 44

110.00 14 8 47

3.547 DPA 3.38 RAP 162.53 ECC 1.1576

PO CST TIM INJ 2 LAT 1NJ 2 LONG

3269.7 -3D.83 155.55

2281.3 -50.82 79.47

3259.7 -30.83 153.35

226103 -30.62 79.47

3269.7 -30.83 153.55

2281.3 -30.02 79.47

ORBIT DETERMINATION ACCURACy

ST 3916.9 N 550.1 06 1957.4

CRT .9967 CR9 -.9878 COT -.9785

LSA 4300_8 NSA 356.9 68A 30.4

EL1 3856.1 EL2 44.2 ALF 8.17

FLIGHT TIM( 340.00 ARRIVAL DATE NOV 4 1905

DISTANCE 746.446 EARTH TO MARS

LOL 88.81 VL 52.995 GAL -.28 AZL 87.63 HCA 222,78 SNA 186.83 ECC .21030 INC 2.3655 vl 30.195

LQP 289.55 _P 23,_5 GAP -9.34 AZP 91.74 TAL 358.41 TAp 221.18 RCA 147.54 APO 226.12 V2 25,863

GP -5.24 ZAL 87.58 zAP 53.32 ET8 175.3§ ZAE 80.46 ETE 178.25 ZAC 78.98 ETC 857.86 CLP iS. 14

DLA 3_.08 RAL 187.15 RAD 6587.5 V(L tl.443 PTH 1.98 VHp 3.600 DpA 5.58 RAp 162.65 ECC 1.1578

L-I TIME INJ LAT INJ I.OI46 INJ RT ASC |NJ AZi4TH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

3847.19 -27,72 159.64 26.22 69.33 10 32 55 5247.2 -30.27 151.5R

2902.88 -27.71 89.20 26.22 69.31 15 13 55 2302.6 -30.R6 80.85

3847.19 -27.7_ 159.64 28.22 89.33 10 32 55 3247.2 -30.27 151.38

2902.82 -27.71 89.20 28.22 69.51 15 13 55 2308.6 -30.86 80.95

2858.00 -29.19 84,T6 26.82 71.37 15 34 2 2238.0 -31.45 76.88

2952.80 -86.28 93.01 2S,ST 67.28 14 56 T 2359.8 -29.10 84,R8

NIO-COUflSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG710388.5 $GR 783.0 SG3 1897.4 ST 3778.5 SR 559.4 O9 1855.5

RRT .8328 RRF .8238 RTF .8855 CRT .9973 CRS _.9837 COT -.9705

SG1|10587.2 R23 .0038 R13 .9655 LSA 4260.0 NSA 358.8 66A 31.1

S6110388,8 SGZ 438.9 THA 3.60 EL1 3816.6 EL2 39.4 ALF 8.10

DIFFERENTIAL CCRRECTION8

TOE 2.0015 TRA .STIR TC-13.2641 BAt) 1.9506

ROE .2834 RRA .1801 RC3 -.8740 FAU .35374

FOE 2.9885 FRA 3.52Q8 FC-32.2508 BSP 36176

BOO 2.0214 8RA .9886 BC315.2780 FSP 6385

LAUNCH DATE NOV 2R 1964

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 211.87 LAP -1.63

RC SOl.SOT GL 2S.80

PLANETC_ENTRIC CONIC

C3 9.527 VHL 3.087

LNCH AZNTH LNCH TIME

71.49 9 40 37

108.51 14 81 27

?1.49 9 40 37

108.51 14 81 27

110.00 15 25 40

110.00 13 35 34

FLIGHT TiME 342.00 ARRIVAL DATE NOV 6 1965

LOt. 66.81 VL 36.988 6AL

LOP 290.76 VP 63.287 GAP

6P -5.05 ZAL 88.59 ZAP

DISTANCE T50.TO6 EARTH TO MARS

-.37 AZL 87.66 HCA 223.97 SNA 186.91 ECC .21066 INC 2.3418 vl 30.196

-8,48 AZP 91.69 TAL 357.87 TAp 221.44 RCA 147.53 APO 226.29 V2 25.895

58.18 ET$ 175.33 ZA[ 79.05 ST[ 178.19 ZAC 79.18 ETC 257.85 CLP 52.01

DLA 33.41RAL 168.12 RAO 6567.3 VEL 11.442 PTH 1.98 VHp 3.654 DPA 3.68 RAP 162.79 ECC 1.1568

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO COT TIM iNJ 2 LAT-INJ 2 LONG

3822.39 -27,21 157.50 26.94 69.82 10 44 19 3222.4 -29.70 149.27

2926.50 -E7.EO 90.84 28.93 69.81 15 10 14 2328.5 -29.59 82.61

3682.39 -87.21 157.50 26.94 69.88 ID 44 19 3222.4 -29.70 149.27

2926.50 -27.20 90.84 26.93 69,81 15 10 14 2326.5 -29.69 82.61

276R.73 -31.30 77.03 28.40 75.49 16 11 10 2129.7 -32.97 68.21

3067.17 -23.25 99.90 25.08 64.21 14 26 41 2467.2 -26.52 92.27

DIFFERENTIAL C(:RRECTIONO MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.9041 TRA 1,0608 TC-IS.SEO3 8Au 1.9911 SGT10578.4 SCAt 755.6 SO3 1836.0 ST 3725.9 SR 528.2 SS 1721.7

ROE .2769 RRA .1815 RC3 -.6148 FAU .34355 flRT .8117 ERF .8009 RTF .9856 CRT .9977 CRS -.9777 COT -.9728

FOE R.SOO6 FRA 3.3582 FC-31,2180 BOP 36851 S6810605.3 RE3 -.0007 R13 .9856 LSA 4122.2 NSA 363.7 SSA 31.6

60_.9835 8RA 1.0819 8C515.6324 FOP 6142 S6110598.2 SO2 440._ THA 3.32 EL1 3763.0 ELI 35.6 ALF 8.05

LAUNCH DATE NOV 29 1964 FLIGHT TIME 344.00 ARRIVAL DATE NOV 8 1965

HELIOCENTRIC CCNIC DISTANCE 754.972 EARTH TO MARS

RL 147.55 LAL -.00 I..QL 66.81VL 33.003 GAL -.47 AZL 87.68 HCA 225.18 SMA 187.00 ECC .21109 INC 2.3177 vl 30.196

RP 211.00 LAP -1.64 LOP 291.97 VP 23.338 GAP -9.59 AZP 91.63 TAt.. 357.31 TAp 222.49 RCA 147.52 APO 226.47 V2 25.926

tic 30R.717 GL 85.64 GP -4.88 ZAL 89.64 ZAP 51.0R [T8 175.31 ZN[ 77.67 ETE 178.13 ZAC 79.38 ETC 257.84 CLP 50.92

PLAN(TOCENTRIC CONIC

CS 9.513 VHL 3.084 DLA 32.72 RAL 189.1E RAD 8587.3 V[L |1.44| PTH 1.98 VHP 3.709 DPA 3.80 RAP 162.97 ECC 1.1566

LN(H AZI4TH iNCH TIN[ L-I TIN[ INJ LAT INJ LON6 IHJ RT ASC INJ AZNTH INJ TIN( PO COT TIM IHJ 2 LAT [HJ 2 LONG

72.88 9 53 28 3794,75 -28.88 155.16 27.69 70.31 10 56 41 3194.7 -29.11 146.95

107.12 14 18 33 2953.58 -28,88 92.71 27,68 70.30 15 5 47 2353.6 -29.10 84.50

72.88 9 53 28 37R4.75 -26.68 135.16 27.69 70.31 10 56 41 3194.7 -29.11 146.95

107.12 14 18 33 2953.56 -28.66 92.71 27.68 70.30 15 5 47 2353.6 -29.10 64.50

110.00 15 50 3 2885.65 -32,29 12.30 29.51 78.13 16 34 28 2065.6 -33.59 63.31

110.00 13 18 7 3130.68 -81,31 103.81 25.15 62.62 14 11 18 2530.7 -24.81 96.41

OIFFER(NTIAL CGRRECTIOR8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TO[ 1.9200 TRA 1.1864 TC-15.9565 8AU 2.0309 SG710786.2 8OR 731.9 663 t770.1 ST 3672.2 SR 519.4 SS 1622.?

ROE .2718 RRA .1925 RC3 -.5578 FAU .33195 RRT .T823 RRF .7788 R11 r .9888 CRT ,9979 CR6 -.9703 CST -.9586

FOE 2.4245 FRA 3.5888 FC-30.E081 8SP 3?495 SOB10811,0 R23 -.0044 R13 .9858 LSA 4031.2 NSA 369.4 SSA 32.4

ROE 1.9451BRA 1.1806 BC315.9692 FOP 5916 S6110801.? 962 448.7 THA 3.07 ELI 3708.8 EL2 33.2 ALF 8.03
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LA,)NCH _ATE NOV 29 Ig6A FLIGHT TIME 346.00 ARRIVAL DATE NOV 10 1965

HELIOCENTRIC CO_IC DISTANCE 759.242

RL 147.35 LAL -.00 LOL 66.81 VL 33.008 GAL -.57 AZL 87.71HCA

RP 211.33 LAp -1,66 LOP 293.18 VP 23.379 GAp -9.70 AZp 91.58 TAL

RC 303.736 GL 25.38 GP -4.71 ZAL 90.71 ZAP 50.02 ETS 175.29 ZAE

PLANETOCENTRIC CONIC

C3 9.507 VHL 3.083 OLA 32.02 RAL 170.13 RAD 6567.3 9EL 11.441 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME

74.39 10 7 28 3763.62 -26.13 152.56 28.48 70.80 11 10 11

103.61 14 10 38 2984.44 -26.12 94.85 28.48 70.79 15 0 23

?4.39 10 7 28 3763.62 -26.13 132.56 28.48 70.80 11 10 11

103.61 14 10 38 2984.44 -26.12 94.85 28.48 70.79 15 0 2]

110.00 16 10 15 2614.25 -32.93 68.43 30.50 80.33 16 53 49

110.00 1] 7 1 3181.81 -19.68 106.88 25.39 61.47 14 0 ]

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.883] TRA 1,2721 TC-16.2684 BAU 2.0687 5GT10984.8 SGR 709.8 SG3 1717.3

RDE .2673 RRA .183] RC] -.5014 FAU .31976 RRT .7645 RRF .7502 RTF .9860

FOE 2.1926 FRA 3.4152 FC-29.1177 BSAP 38136 SG811007.7 RZ] -.0075 R13 .9859

8OE 1.9021BRA 1.2852 8C316.2761FSP 5699 SGl10998.2 9G2 457.0 THA 2.83

EARTH TO MARS

Z26.39 SMA 187.08 ECC .21153 INC 2.294? vl 30.196

356.74 TAp 223.13 RCA 147.51 Apo 226.65 V2 25.956

76.33 ETE 178.07 ZAC 79.57 ETC 257.83 CLP 49.86

1.98 VHp 3.166 DpA 3.89 RAp 163.18 [CC 1.1565

PO CST TIM INJ 2 LAT INJ Z LONG

3163.6 -28.50 144.38

2384.4 -28.50 86.67

]16].6 -28.50 144.38

2384.4 -28.30 86.67

2014.3 -33.93 39.33

2581.8 -23.33 99.65

C_BIT DETERMINATION ACCURACY

ST ]610.6 SR 511.Z SS 1524.0

CRT .9979 CRS -.9605 CST -.9639

LSA ]934.Z MSA 376.4 SSA 33.0

ELI ]646.5 ELZ 33.1 ALF 8.04

LAUt_CH DATE NOV 29 1964 FLIGHT TIME 348.00 ARRIVAL DATE NOV 12 1965

HELIOCENTRIC CONIC

RL 147.33 LAL -.00 L04- 66.81 VL

RP 211.08 LAP -1.68 LOP 294.40 VP

RC 304.746 GL 25.12 GP -4.55 ZAL

PLANET(_CENTRIC CONIC

C] 9.510 VHL 3.084

LHCH AZMTH LNCM TIME

76.06 10 Z] 6

103.94 14 ] 17

76.06 10 23 6

103.94 14 ] 17

110.00 16 28 16

110.00 12 57 17

DIFFERENTIAL CORRECTIONS

TOE 1.8383 TRA 1.]847 TC-16.5516 BAU 2.1051

ROE .2637 RRA .1844 RC] -.4471FAU .]0773

FDE 1.9790 FRA 3.4480 FC-28.0151 BSP 38852

BDE 1.8571 BRA 1.3969 BC316.5376 FSP 5507

DISTANCE 763.518 EARTH TO MARS

]3.013 GAL -.67 AZL 87.73 HCA 227.61 SMA 187.17 ECC .21199 INC 2.2727 vl 30.196

23.419 GAp -9.82 AZP 91.53 TAL 356.15 TAp 223.76 RCA 147.49 APO 226.85 vZ 25.986

91.82 ZAp 48.99 ETS 175.28 ZAE 75.01ETE 178.03 ZAC 79.76 ETC 257.81 CLP 48,83

DLA 31.30 RAL 171.17 RAD 6567.3 VEL 11.441 pTH 1.98 VHp 3.823 DpA 3.96 RAP 163.41ECC 1.1565

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3727.63 -25.57 149.62 29.31 71.29 11 25 13 3127.6 -27.88 141.46

3020.53 -25.36 97.37 29.30 71.28 14 33 37 2420.5 -27.87 89.22

5727.63 -25.57 149.62 29.31 71.29 11 25 13 3127.6 -27.88 141.46

3020.53 -25.56 97.37 29.30 71.28 14 53 37 2420.5 -27.87 89.22

2569.55 -33.41 65.03 31.42 82.30 17 11 6 1969.3 -34.11 55.85

3226.62 -18.20 109.52 25.76 60.55 15 51 ] 2626.6 -21.98 102.43

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SG111177.7 SGR 690.6 SG3 1658.1 ST 3546.1 SR 304.5 SS 1434.6

RRT .7379 RRF .7223 RTF .9861 CRT .9974 CRS -.9479 CST -.9580

SGB11199.0 R25 -.0097 R13 .9860 LSA 3839.1MSA 384.6 SSA 33.5

8G111189.3 8G2 465.6 THA 2.61 ELI 3581.6 EL2 36.1 ALF 8.08

L&UNCH DATE NOV 29 1964 FLIGHT TIME 350.00 ARRIVAL DATE NOV 14 1965

HELIOCENTRIC CONIC DISTANCE 767.798 EARTH TO MARS

RL 147,55 LAL -.00 LOL 66.81VL 33.018 GAL -.78 AZL 87.75 HCA 228.82 SMA 187.26 [CC .21247 [NC 2.2513 vt 30,196

RP 210.82 LAP -1.69 LOP 295.62 VF 23.459 GAP -9.94 4ZP 91.48 TAL 355.55 TAp 224.38 RCA 147.47 APO 227.05 v2 26.015

RE 305.746 GL 24.85 GP -4.41 ZAL 92.96 ZAp 47.98 ETS 175.26 ZAE 73.72 ETE 177,99 ZAC 79.95 ETC 257.79 CLP 47.83

PLANETOCENTR|C CONIC

C3 9.521 VHL 3.088 DLA ]0,57 RAL 172.23 RAD 6567.3 VEL 11.442 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME

77.96 10 40 56 3684.83 -24.99 146.19 30.17 71.78 11 42 21

102.04 13 53 52 3063.81 -24.98 100.41 ]0.16 71.77 14 44 56

77.96 10 40 56 3684.83 -24.99 146.19 30.17 71.78 11 42 21

102.04 13 53 52 3063.81 -24.98 100.41 30.16 71.77 14 44 56

110.00 16 44 55 2529.11 -3].73 61.91 32.31 84.11 17 27 4

110.00 12 49 4 3267.5] -16.82 111.88 26.24 59.79 1] 4] 52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.7883 TRA 1.5018 TC-16.8167 BAU 2.1412 SGTl1367.6 SGR 673.6 SG] 1600.2

RCE .2606 RRA .1855 RC] -.3952 FAU .29601 RRT .7096 RRF .6930 RTF .9861

FDE 1,7738 FRA 3.4779 FC-26.9152 BSP ]9493 8G811387.5 R23 -.0113 R1] .9861

BDE 1.8072 BRA 1.5132 BC316.8214 FSP 5312 8G111377.6 SG2 474.2 THA 2.41

1.98 VHp 3.884 OpA 4.01 RAp 163.67 ECC 1.1567

PO CST TIM INJ 2 LAT INJ 2 LONG

3084.8 -27.24 138.05

2463.8 -27.23 92.28

3084.8 -27.24 138.05

2463.8 -27.23 92.28

1929.1 -34.18 52.70

2667.5 -20.70 104.91

ORBIT DETERMINATION ACCURACY

ST 3473.9 SR 498.7 SS 1349.0

CRT .996] CRS -.9317 CST -.9509

LSA 3739.0 MSA 394.0 SSA 33.9

ELt ]509.2 EL2 42.3 ALF 8.14

LAUNCH DATE NOV 29 1964 FLIGHT TIME 352.00 ARRIVAL DATE NOV 16 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.00 LOL 66.81 VL

RF 210.58 LAP -1.7I LOP 296.84 VP

RE 506.737 GL 24.59 GP -4.26 ZAL

PLANETOCENTRIC CONIC

C3 9.542 VHL ].089

LNCH AZMTH LNCH TIME

80.21 11 2 3

99.79 13 41 20

100.00 1] 59 ]6

100.00 13 26 29

110.00 17 0 36

110.00 12 41 58

DIFFERENTIAL CORRECTIONS

TOE 1.7341 TRA 1.6231 TC-17.0591BAU 2.1767

ROE .2582 RRA .1862 RC3 -.]461FAU .28482

FDE 1.5774 FRA ].4945 FC-25.8408 BSP 40116

BDE 1.7532 BRA 1.6338 BC317.0626 FSP 5111

DISTANCE 772.083 EARTH TO MARS

]].023 GAL -.89 AZL 87.77 HCA 230.05 SMA 187.35 ECC .21299 INC 2.2]07 vl 30.196

2].497 GAP -10.0] AZP 91.43 TAL 354.94 TAp 224.98 RCA 147.45 APO 227.26 V2 26.043

94.13 ZAp 47.01ETS 175.25 ZAE 72.46 ETE 177.95 2AC 80.14 ETC 257.77 CLF 46.86

OLA 29.85 RAL 173.30 RAD 6567.3 VEL 11.443 pTH 1.98 VHp 3.945 DpA 4.04 RAp 163.95 ECC 1.1570

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

]611.72 -24.]9 142.01 31.06 72.27 12 2 35 ]031.7 -26.58 133.90

]117.80 -24.]8 104.22 ]1.06 72.26 14 ]5 18 2517.8 -26.58 96.12

]059.48 -25.49 100.26 31.4] 73.83 14 50 ]6 2459.5 -27.46 92.02

]165.27 -Z3.29 107.35 ]0.66 70.71 14 19 14 2565.] -25.71 99.39

2491.68 -33.96 59.01 33.18 85.81 17 42 7 1891.7 -]4.16 49.77

3305.8] -15.49 114.06 26.80 59.14 13 ]7 4 2705.8 -19.47 107.20

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GTl1552.7 S(A_ 658.4 SG3 154].8 ST ]395.4 SR 493.5 SS 1266.?

RRT .6804 RRF .6621RTF .9863 CRT .9944 CRS -.9114 CST -.9426

SG811571.5 R23 -.0158 R1] .9863 LSA 3615.1MSA 402.8 SSA 34.3

50111361.4 SO2 482.1 THA 2.22 EL1 3450.7 EL2 51.4 ALF 8,25
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JPL TM 33-1OO EARTH--MARS TR&JECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 29 1964

HELIOCENTRIC CONIC

RL 147.35 LAL -.00

RP 210.34 LAP -1.72

RC 307.719 GL 24.31

PLANETOCENTRIC CONIC

C3 9.573 _HL 3.094

LNCH AZNTH LNCH TIME

83.15 11 2g 29

96.85 13 22 37

1OO.OO 14 46 23

IOO.OO 12 48 23

110.OO 17 15 34

110.O0 12 35 43

FLIGHT TIME 354.00 ARRIVAL DATE NOV 18 1965

LOL 66.81VL

LOP 298.06 VR

GP -4.13 ZAL

DISTANCE 776.372 EARTH TO MARS

33.029 GAL -I.O0 AZL 87.79 HCA 231.27 SMA 187.45 ECC .21553 INC 2.2109 vl 30.196

23.536 GAp -10.17 AZp 91.38 TAL 354.31 TAp 225.58 RCA 147.42 APO 227.47 V2 26.071

95.53 ZAP 46.06 ET$ 175.24 ZAE 71.22 ETE 177.92 ZAC 80.32 ETC 257.74 CLP 45.91

DLA 29.07 RAL 174.59 RAD 6567,3 VEL 11.444 pTH 1.99 VHp 4.007 Dp4 4,06 RAp 164.26 ECC 1.1576

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3558.33 -23.77 136.57 32,00 72.77 12 28 48 2958.3 -25.91 128.29

5192.46 -23.76 109.53 31.99 72.75 14 15 50 2592.5 -25.90 101.46

2923.69 -27.72 90.79 3].12 78.33 15 35 6 2323.7 -29.04 82.24

3302.3Z -19.94 116.15 30.49 67.25 13 43 28 2702.3 -22.84 108.56

2456.48 -34.10 56.27 34.05 87.43 17 56 31 1856.5 -34.08 47.03

5342.30 -14.21 116.11 27,43 58.58 13 31 25 2742,3 -18.26 109.34

DIFFERENTIAL CORRECTIONS

TOE 1.8760 TRA 1.7304 TC-17.2730 BAU 2.2110

ROE .2552 RRA .1870 RC3 -.2980 FAU .27347

FOE 1.3900 FRA 3.5145 FC-24.7302 BSP 40743

DOE 1.6955 BRA 1.7604 BC317.2756 FSP 4925

LAUNCH DATE NOV 29 1964

HELIOCENTRIC COMIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11731.8 SGR 645.1SG3 1487.1 ST 3312.6 SR 489.2 SS 1190.5

RRT .6492 RRF .6299 RTF .9864 CRT .9915 CRS -.8854 CST -.9324

SG811749.5 R23 -.0153 R13 .9863 LSA 3529.5 MSA 414.0 SSA 34.7

S6111739.3 SG2 490.4 THA 2.05 ELI 3347.9 EL2 63.0 ALF 8.33

FLIGHT TIME 356.00 ARRIVAL DATE NOV 20 1965

DISTANCE 780.665 EARTH TO MARS

RL 147.55 LAL -.00

RP 210.10 LAp -1.74

RC 308.691GL 24.04

PLANETOCENTRIC CONIC

C3 9.61§ VHL 3.101

LNCH AZMTN LNCH TIME L-I TINE INJ LAT

90.00 12 41 30 3340.51 -23.84

90.00 12 19 28 3411.97 -22.44

100.00 15 13 53 2849.13 -28.63

100.O0 12 29 46 3378.58 -17.86

110.00 17 30 0 24Z3.04 -34.17

110.O0 12 30 8 3377.43 -12.95

DIFFERENTIAL CC_RECTIONS

TDE 1.6131 TRA 1.8832 TC-17.4636 BAU 2.2450

ROE .2548 RRA .1877 RC3 -.2526 FAU .26259

FOE 1.2097 FRA 3.5288 FC-23.6441BSP 41364

BOE 1.6331 BRA 1.8926 0C317.4655 FSP 4747

LOL 66.81 VL 33.034 GAL -1.12 AZL 87.81 HCA 232.50 SNA 187.54 ECC .21410 INC 2.1916 vl 30.196

L(_P 299.29 vp 23.573 GAp -10.28 AIR 91.33 TAL 353.67 TAp 226.16 RCA 147.39 Apo 227.70 v2 26.098

GP -4.00 ZAL 96.55 ZAp 45.13 ETS 175.22 ZAE 70.01ETE 177.89 ZAC 80.51ETC 257.70 CLP 44.99

DLA 28.29 RAL 175.50 RAD 6567.3 VEL 11.446 pTH 1.99 VHp 4.070 DpA 4.05 RAp 164.59 ECC 1.1582

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

120.41 33.18 74.25 13 37 10 2740.5 -25.77 112.28

125.18 32.72 72.26 13 16 20 2812.0 -24.65 117.21

85.44 34,35 81.0! 16 1 22 2249.1 -29.57 76.76

120.86 30.84 65.62 13 26 5 2778.6 -21.00 113.47

53.67 34.92 88.97 18 10 23 1823.0 -33.93 44.43

118.05 28.12 58.09 13 26 25 2777.4 -17.08 111.37

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT11907.6 SGR 633.5 SG3 1432.3 ST 3224.2 SR 485.5 SS 1118.9

RRT .6172 RRF .5966 RTF .9864 CRT .9871CRS -.8526 CST -.9201

SGB11924.5 R23 -.0170 R13 .9864 LSA 3420.5 MSA 426.4 SSA 34.9

86111914.1Sc2 498.2 THA 1.88 ELI 3259.6 EL2 76.9 ALF 8.46

LAUNCH DATE NOV 29 1964 FLIGHT TIME 358.00 ARRIVAL DATE NOV 22 1965

HELIOCENTRIC CONIC DISTANCE 784.962 EARTH TO MAR9

RL 147.55 LAL -.00 LOL 66.81VL 33.040 GAL -1.23 AZL 87.83 HCA 233.73 SMA 187.64 ECC .21470 INC 2.1729 Vl 50.196

RP 209.88 LAP -1.75 LOP 300.52 Vp 23.610 GAP -10.39 AZP 91.29 TAL 353.01 TAp 226.73 RCA 147.36 APO 227.93 V2 26.124

RE 309.654 GL 23.75 GP -3.88 ZAL 97.80 ZAp 44.24 ETS 175.21 ZAE 68.82 ETE 177.87 ZAC 80,69 ETC 257.66 CLP 44.10

PLANETOCENTRIC CONIC

C3 9.667 VHL 3.109 DLA 27.50 RAL 176.63 RAD 6567.3 VEL 11.448 PTH 1.99 VHp 4.135 DpA 4.03 RAp 164.95 ECC 1.1591

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

109.51 54.97 79.16 14 27 48 2582.5 -27.55 101.06

135.48 32.58 68.39 12 34 42 2972.1 -21.52 127.90

81.13 35.47 83.21 16 23 0 2190.0 -29.81 72.39

124.56 31.37 64.47 13 13 26 2839.8 -19.40 117.32

51.16 35.79 90.45 18 23 51 1791.0 -33.74 41.95

119.93 28.88 57.66 13 21 57 2811.6 -15.90 113,32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT12080.2 SGR 623.7 SG3 1378.8 ST 3133.7 SR 482.7 SS 1055.6

RRT .5843 RRF .5626 RTF .9865 CRT .9809 CRS -.8129 CST -.9061

SGB12096.3 R23 -.0182 R13 .9865 LSA 3312.6 MSA 439.5 SSA 35.1

S6112085.7 SG2 506.0 THA 1.73 EL1 3169.3 EL2 92.9 ALF 8.60

FLIGHT TIME 360.00 ARRIVAL DATE NOV 24 1965

DISTANCE 789.262 EARTH TO MARS

33.046 GAL -1.36 AZL 87.85 HCA 234.96 SMA 187.74 ECC .21533 INC 2.1547 vl 30.196

23.646 GAp -10.50 Azp 91.24 TAL 352.34 TAp 227.29 RCA 147.32 Apo 228.17 V2 26.149

99.08 ZAp 43.37 ETS 175.20 ZAE 67.66 ETE 177.85 ZAC 80.88 ETC 257.62 CLP 43.23

LNCM AZMTH LNCH TIME L-I TIME INJ LAT

90.00 13 34 43 3182.49 -26.32

90.00 11 35 10 3572.13 -18.75

1OO.00 15 36 30 2790.03 -29.18

100.00 12 16 6 3439.82 -16.10

110.00 17 44 0 2391.03 -34.18

110.00 12 25 6 3411.59 -11.72

DIFFERENTIAL CORRECTIONS

TDE 1.5468 TRA 2.0214 TC-17.6288 8AU 2.2785

RDE .2541RRA .1883 RC3 -.2091FAU .25197

FDE 1.0419 FRA 3.5405 FC-22.5648 BSP 41952

DOE 1.5675 BRA 2.0301 BC317.6301FSP 4569

LAt)NCH DATE NOV 29 1964

HELIOCENTRIC CONIC

RL 147.55 LAL -.00 LOL 66.81 VL

RP 209.66 LAp -1.76 LOP 301.75 VP

RE 310.607 GL 23.46 GP -3.77 ZAL

PLANETOCENTRIC CONIC

C3 9.731 VHL 3.119 DLA 26.69 RAL 177.76 RAD 6567.4 VEL 11.451PTH 1.99 VHp 4.200 DpA 3.99 RAp 165.33 ECC 1.1601

LNCH AZMTH LNCN TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 3 39 3103.03 -27.21 103.87 36.24 81.86 14 55 22 2503.0 -28.06 95.30

90.00 11 13 19 3654.20 -16.62 140.56 33.03 66.74 12 16 14 3054.2 -19.62 133.17

100.00 15 56 34 2739.01 -29.53 77.38 36.54 $5.15 16 42 13 2139.0 -29.89 68160

100.00 12 5 5 3493.45 -14.50 127.74 32.01 63.57 13 3 19 2893.5 -17.93 120.63

110.00 17 37 38 2360.22 -34.14 48.76 36.68 91.87 18 36 58 1760.2 -33.50 39.57

110.00 12 20 31 3445.01 -10.49 121.74 29.68 57.28 13 17 56 2845.0 -14.73 115.20

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.4756 TRA 2.1647 TC-17.7678 BAu 2.3116 SGT12248.7 SGR 615.4 SG3 1327.1 ST 3039.5 SR 480.3 Ss 997.7

ROE .2337 RRA .1887 RC3 -.1681FAU .24179 RRT .5509 RRF .5279 RTF .9865 CRT .9722 CR8 -.7638 CST -.8894

FDE ,8794 FRA 3.5481 FC-21.5114 OSP 42537 SG812264.2 R23 -.0197 RI3 .9865 LSA 3202.6 MSA 454.7 SSA 35.2

BDE 1.4972 BRA 2.1730 BC317.7686 FSP 4398 56112253.4 SG2 513.4 THA 1.59 EL1 3075.2 EL2 111.1 ALF 8,75
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 29 1964 FLIGHT TiME 362,00 ARRIVAL DATE NOV 26 1965

HELIOCENTRIC CONIC DISTANCE 793.565 EARTH TO MARS

RL 147.53 LAL -.00 LOL 66.81VL 33,052 GAL -1.48 AZL 87.86 HCA 236.19 SMA 187.85 ECC .21599 iNC 2.1371 vl 30.196

RP 209.44 LAP -1,78 LOP 302.99 VP 23.681 GAP -10.61 AZP 91.19 TAL 351.65 TAp 227.84 RCA 147.27 APO 228.42 V2 26,174

R_ 311.551 GL 23.17 GP -3.66 ZAL 100.38 ZAP 42.52 ETS 175.19 ZAE 66.52 ETE 177.83 ZAC 81.06 ETC 257.38 CLP 42.39

PLANETOCENTRiC CONIC

C3 9.807 VHL 3.132 DLA 25.87 RAL 178.91RAD 5567.4 VEL 11.454 pTH 1.99 VHp 4.267 DpA 3.94 RAp 165.73 ECC 1.1614

LNCH AZMTH LNCH TiME L-I TIME INJ LAT |NJ LONG INJ RT ASC iNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 27 13 3040.62 -27.74 99.38 37.40 84.05 15 17 36 2440.6 -28.27 90.75

90.00 11 0 53 3719.69 -14.81 144.52 33.65 65.59 12 2 52 3119.7 -17.99 137.28

100.00 16 15 2 2693.12 -29.75 73.99 37.58 86.93 18 59 55 2093.1 -29.86 65,19

100.00 11 53 46 3542.43 -13.00 130.59 32.74 62.84 12 54 49 2942.4 -16.53 123.59

110.00 18 10 58 2330.42 -34.05 46.44 37.57 93.25 18 49 48 1730.4 -33.22 37.29

110.00 12 18 20 3477.89 -9.28 123.51 30.54 56.95 13 14 18 2877.9 -13.58 117.04

DIFFERENTIAL CORRECTioNS MID-COURSE ExECUTIOR ACCURACY ORBIT DETERMINATioN ACCURACY

TOE 1.4018 TRA 2.3134 TC-17.8738 BAU 2.3436 86T12412.4 8GR 608.5 SG3 1275.9 ST 2947.1SR 478.8 SS 949.2

ROE .2340 RRA .1892 RC3 -.1286 FAU .23165 RRT .5168 RRF .4931RTF .9866 CRT .9607 CRS -.7064 CST -.8714

FOE .7288 FRA 3.3553 FC-20.4488 BSP 43124 SG812427.3 R23 -.0207 R13 .9865 LSA 3097.1MSA 471.0 SSA 35.2

BDE 1.4246 BRA 2.3231 BC317.8742 FSP 4234 86112416.4 SG2 520.8 THA 1.45 EL1 2982.8 EL2 151.4 ALF 8.89

LAUNCH DATE NOV 29 1964 FLIGHT TiME 364.00 ARRIVAL DATE NOV 28 1985

HELIOCENTRIC CCINIC DISTANCE 797.871 EARTH TO MARS

RL 147.35 LAL -.00 LOL 66.81 VL 33,057 GAL -1.61 AZL 87.88 HCA 237.43 SMA 187.95 ECC .21669 INC 2.1199 vl 30.196

RP 209.24 LAP -1.79 LOP 304.22 VP 23.716 GAp -10.71 AZP 91.14 TAL 350.95 TAp 228.38 RCA 147.22 Apo 228.68 v2 26.198

RC 312.486 GL 22.86 GP -3.55 ZAL 101.71 ZAp 41.69 ETS 175.18 ZAE 65.40 ETE 177.81 ZAC 81.25 [TC 257.54 CLP 41.57

PLANETOCENTRIC CONIC

C3 9.897 VHL 3.146 DLA 25.03 RAL 180.07 RAO 6367.4 VEL 11.458 pTH 1.99 VHP 4.335 OpA 3.86 RAp 166.16 ECC 1.1629

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TiM [NJ 2 LAT INJ 2 LONG

90.00 14 48 7 2987.01 -28.05 95.49 38.52 85.98 15 37 54 2387.0 -28.32 86.83

90.00 10 49 14 3776.90 -13.18 147.92 34.37 64.71 11 52 11 3176.9 -16.48 140.80

100.00 16 32 22 2650.88 -29.86 70.85 38.61 88.57 17 16 33 2050.9 -29.74 62.05

100.00 11 47 40 3588.26 -11.56 133.24 33.54 62.24 12 47 29 2988.3 -15.18 126.32

110.00 18 24 2 2301.53 -33.91 44.19 38.48 94.37 19 2 23 1701.5 -32.91 35.10

110.00 12 12 30 3510.38 -8.07 125.25 31.45 56.67 15 11 0 2910.4 -12.40 118.83

DIFFERENTIAL CORRECTiONS MID-COURSE ExECuTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TDE 1.$224 TRA 2.4704 TC-17.9558 BAU 2.3755 8GTI2572.2 8G1_ 602.7 SG3 1225.8 ST 2852.1SR 477.6 SS 906.1

ROE .2546 RRA .1894 RC3 -.0912 FAU .22186 RRT .4824 RRF .4575 RTF .9865 CRT .9452 CRS -.6375 CST -.8506

FOE .5815 FRA 3.5554 FC-19.4077 BSP 43686 S6812586.6 R23 -.0220 R13 .9865 LSA 2990.4 MSA 489.7 SSA 35.2

BDE 1.3467 8RA 2.4776 9C517.9540 FSP 4071 56112575.5 SG2 527.8 THA 1.33 ELI 2887.7 EL2 154.0 ALF 9.02

LAUNCH DATE NOV 29 1964 FLIGHT TIME 566.00 ARRIVAL DATE NOV 30 1965

HELIOCENTRIC CONIC DISTANCE 802.179 EARTH TO MARS

RL 147.35 LAL -.00 LOL 66.81VL 33.063 GAL -1.74 AZL 87.90 HCA 258.67 SMA 188.05 ECC .21742 INC 2.1032 Vl 30.195

RP 209.04 LAP -1.80 LOP 305.46 VP 23.749 GAP -10.82 AZp 91.09 TAL 350.23 TAp 228.90 RCA 147.17 Apo 228.94 vZ 26.221

RC 313.411 GL 22.55 GP -3.46 ZAL 105.05 ZAp 40.89 ETS 175.16 ZAE 64.31ETE 177,80 ZAC 81.44 ETC 257.49 CLP 40.77

PLANETOCENTRIC CONIC

C3 10.000 VHL 3.162 DLA 24.18 RAL 181.23 RAD 6567.4 VEL 11.462 pTH 1.99 VHp 4.404 DpA 3.78 RAp 166.60 ECC 1.1645

LNCH AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH iNJ TiME PO CST TiM ]NJ 2 LAX INJ 2 LONG

90.00 15 7 15 2938.97 -28.23 91.98 39.61 87.72 15 56 14 2339.0 -28.25 83.32

90.00 10 39 24 3829.05 -11.64 1_0j. 98 35.18 84.00 11 43 15 3229.1 -15.04 143.96

100.00 16 48 51 2611.40 -29.89 67.92 39.65 90.12 17 32 22 2011.4 -29.56 59.13

100.00 11 40 29 3631.85 -10.16 155.72 34.41 61,74 12 41 1 3031.9 -13.86 128.89

110.00 18 36 52 2273.44 -33.74 42.02 39.41 95.85 19 14 46 1873.4 -32.56 32.98

110.00 12 8 57 3542.58 -6.86 126.96 32.41 56.45 15 8 0 2942.6 -11.22 120.59

DIFFERENTIAL CORRECTIONS MID-CoURSE EXECUTION ACCURACy ORBIT DETERMINATioN ACCURACY

TOE 1.2404 TRA 2.6322 TC-18.0016 8AU 2.4066 SGT12727.9 8GR 598.2 863 1177.0 ST 2761.8 SR 477.2 SS 872.8

RDE .2559 RRA .1895 RC3 -.0556 FAU .21226 RRT .4479 RRF .4222 RTF .9865 CRT .9253 CRS -.5616 CST -.8302

FOE .4467 FRA 5.5544 FC-18.3771 9SP 44238 S6812741.9 R23 -.0228 R13 .9865 LSA 2890.8 MSA 508.8 SSA 35.0

8DE 1.2565 BRA 2.6390 BC518.0017 FSP 3914 8G112730.7 SG2 534.8 THA 1.21 EL1 2797.0 EL2 178.7 ALF 9.12

LAUNCH DATE NOV 29 1964 FLIGHT TIME 368.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CONIC DISTANCE 806.490 EARTH TO MARS

RL 147.55 LAL -.00 LOL 66.81VL 33.070 GAL -1.87 AZL 87.91HCA 239.91SMA 188.16 ECC .21818 INC 2.0868 Vl 30.196

RP 208.85 LAp -1.81 LOP 306,71 Vp 23.782 GAP -10.95 AZP 91.05 TAL 349.51 TAp 229.42 RCA 147.11 Apo 229.22 V2 26.243

RC 314.329 GL 22.23 GP -3.36 ZAL 104.42 ZAP 40.11ETS 178.15 ZAE 63.23 ETE 177.79 ZAC 81.62 ETC 257.44 CLP 39.99

PLANETOCENTRIC CONIC

C3 10.117 VHL 3.181DLA 23.31RAL 182.40 RAD 6567.4 VEL 11.468 PTH 1.99 VHp 4.474 DpA 3.68 RAp 167.07 ECC 1.1665

LNCH A2MTH LNCH TIME L-I TIME INJ LAT INJ LON_ INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT iNJ 2 LONG

90.00 15 25 10 2894.89 -28.31 88.76 40.70 89.34 16 13 25 2294.9 -28.10 80.10

90.00 10 30 50 3877.79 -10.17 153.81 36,06 63.43 11 35 28 3277.8 -13.66 146.87

100.00 17 4 59 2574.13 -29.85 65.15 40.68 91.58 17 47 33 1974.1 -29.32 56.39

100.00 11 34 2 3673.79 -8.80 138.09 35.34 61.32 12 35 16 3073.8 -12.56 131.32

110.00 18 49 30 2246.10 -33.53 39.91 40.35 97.08 19 26 56 1646.1 -32.19 30.93

110.00 12 5 40 3574.58 -5.65 128.65 33.41 56.23 13 5 15 2974.6 -10.05 122.32

DIFFERENTIAL CCJlRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.1542 TRA 2.7999 TC-18.0196 BAU 2.4372 SGT12879.7 8GR 594.7 SG3 1129.5 ST 2675.0 SR 477.3 SS 846.6

ROE .2578 RRA .1894 RC3 -.0223 FAU .20301 RRT .4136 RRF .3869 RTF .9864 CRT .8997 CRS -.4762 CST -.8092

.3167 FRA 3.5487 FC-17.3718 BSP 44798 SG812893.4 R23 -.0240 R15 .9864 LSA 2796.1MSA 530.1 SSA 34.8

8DE 1.1826 BRA 2.8063 BC318.0197 FSP 5762 S6112882.1 SG2 541.5 THA 1.10 ELt 2709.5 EL2 205.7 ALF 9.17
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL I, 19643

LAUNCH DATE NOV 29 1964 FLIGHT lIME 370.00 ARRIVAL DATE DEC 4 1965

HELIOCENTRIC CONIC DISTANCE 810.802

RL 147.55 LAL -.00 LOL 66.81VL 33.076 GAL -2.01 AZL 87.93 HCA

RP 208.67 LAP -1.81 LOP 307.95 VP 23.814 GAP -11.04 AZP 91.00 TAL

RC 315.238 GL 21.91GP -3.27 ZAL 105.80 ZAP 39.35 ETS 175.14 ZAE

PLANETOCENTRIC CONIC

C3 IO.250 VHL 3.2010LA 22.44 RAL 183.58 RAD 6567.4 VEL 11.473 pTH

LNCH AZMTH LNCH TIME L-Z TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 15 42 10 2853.82 -28.31 85.76 41.78 90.84 16 28 44

90.00 10 23 13 3924.09 -8.75 156.47 37.01 62.96 11 28 38

1OO.00 17 19 55 2558.87 -29.76 82.52 41.73 92.96 18 2 13

100.00 11 28 10 3714.46 -7.46 140.37 36.32 60.97 12 30 5

110.00 19 1 57 2219.45 -33.29 37.87 41.32 98.26 19 38 56

110.00 12 2 38 3606.45 -4.44 130.32 54.46 56.07 13 2 44

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.0650 TRA 2.9744 TC-18.0091 8AU 2.4677 SGT13029.6 8GR 592.1 8G3 1083.6

ROE .2599 RRA .1893 RC3 .0090 FAU .19408 RRT .3798 RRF .3522 RTF .9864

FOE .1966 FRA 3.5407 FC-16.3928 8SP 43337 SG813043.0 R23 -.0250 R13 .9864

DOE 1.0963 BRA 2.9804 8C318.0091FSP 3612 SGl13031.5 SGZ 547.7 THA .99

EARTH TO MARS

241.15 9MA 188.27 ECC .21899 INC 2.0709 Vl 30.196

348.76 TAp 229.92 RCA 147.04 APO 229.50 VZ 26.264

62.18 ETE 177.78 ZAC 81.81 ETC 257.38 CLP 39.24

1.99 VHp 4.546 DpA 3.57 RAp 167.55 ECC 1.1687

PO CST TIM INJ 2 LAT INJ 2 LONG

2253,8 -27.89 77.12

3324.1 -12.31 149.60

1938.7 -29.03 53.79

3114.5 -11.28 133.66

1619.4 -31.79 28.96

3006.5 -8.87 124.05

ORBIT DETERMINATION ACCURACY

ST 2595.7 SR 477.9 85 828.8

CRT .8677 CRS -.3865 CST -.7911

LSA 2710.6 MSA 551.7 SSA 34.4

EL1 2628,9 EL2 234.6 ALF 9.15

LAUNCH DATE NOV 29 1964 FLIGHT TIME 372.00 ARRIVAL OATE DEC 6 1965

HELIOCENTRIC CONIC DISTANCE 815.116

RL 147.55 LAL -.00 LOL 66.81VL 33.082 GAL -2.15 AZL 87.94 HCA

RP 208.49 LAP -1.82 LOP 309.20 VP 25.846 GAp -11.14 AZp 90.93 TAL

RC 316.140 GL 21.57 GP -3.18 ZAL 107.20 ZAp _.62 ETS 175.13 ZAE

PLANETO(ENTRIC CONIC

C3 10.398 VHL 3.225 OLA 21.55 RAL 184.76 RAD 6567.4 VEL 11.480 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME

90.00 15 58 27 2815.14 -28.23 82.93 42.87 92.26 16 43 22

90.00 10 16 23 3968.56 -7.36 159.00 38.01 62.58 11 22 31

100,00 17 34 42 2504.77 -29.61 60.01 42.78 94.27 18 16 27

100.00 11 22 48 3754.17 -6.15 142.58 37.35 60.69 12 23 23

110.00 19 14 12 2193.46 -33.02 35.89 42.31 99.40 19 50 46

110.00 11 59 47 3638.24 -3.23 131.99 35.54 55.95 13 0 26

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .9723 TRA 3.1554 TC-17.9549 BAU 2.4974 SGT13174.1 8GR 590.5 SG3 1038.7

ROE .2626 RRA .1889 RC3 .0385 FAU .18533 RRT .3464 RRF .3179 RTF .9863

FOE .0834 FRA 3.5306 FC-15.4301 BSP 45871 S6813187.3 R23 -.0259 R13 .9862

DOE 1.0071BRA 3.1610 8C317.9650 FSP 3471 $Gl13175.7 8G2 553.8 THA .89

EARTH TO MARS

242.40 SMA 188.58 ECC .21983 INC 2.0553 vl 30.196

348.00 TAp 230.41RCA 146.97 APO 229.79 V2 26.285

61.14 ETE 177.77 ZAC 82.00 ETC 257.33 CLP 38.50

2.00 VHp 4.619 DpA 3.44 RAp 168.05 ECC 1.1711

PO CST TIM INJ 2 LAT INJ 2 LONG

2215.1 -27.62 74.32

3368.6 -10.98 152.19

1904.8 -28.71 51.32

3154.2 -10.01 135.92

1593.5 -31.37 27.05

3038.2 -7.68 125.73

ORBIT DETERMINATION ACCURACY

ST 2525.0 SR 479.0 SS 818.3

CRT .8282 CR8 -.2932 CST -.7762

LSA 2635.1NSA 574.1 SSA 34.0

EL1 2558.3 EL2 265.2 ALF 9.03

LAUNCH OATE NOV Z9 1964 FLIGHT TIME 574.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 208.32 LAp -1.83

RC 317.035 GL 21.23

PLANETOCENTRIC CONIC

C3 10.564 VHL 3.250

LNCH AZNTM LNCH TIME

90.00 16 14 8

90.00 10 10 9

100.00 17 49 6

100.00 11 17 52

110.00 19 26 18

110.00 11 57 9

DIFFERENTIAL CORRECTIONS

TOE .8763 TRA 3.3425 TC-17.8899 BAU 2.5267

ROE .2659 RRA .1884 RC3 .0662 FAU .17873

FOE -.0213 FRA 3.5166 FC-14.4830 8SP 46411

BDE .9157 BRA 3.3478 BC317.8900 FSP 3334

DISTANCE 819.430 EARTH TO MARS

LOL 86.81VL 33.088 GAL -2.30 AZL 87.96 HCA 243.65 SMA 188.49 ECC .22071 INC Z.0400 vl 30.196

LOP 310.45 VP 23.878 GAP -11.25 AZP 90.91 TAL 347.23 TAp 230.88 RCA 148.89 APO 230.10 v2 Z6.304

GP -3.10 ZAL 108.62 ZAP 37.90 ETS 175.11 ZAE 60.13 ETE 177.76 ZAC 82.19 ETC 257.27 CLP 37.79

DLA 20.65 RAL 185.95 RAD 6567.4 VEL 11.487 pTH 2.00 VHp 4.693 DpA 3.30 RAp 188.57 ECC 1.1739

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2778.46 -28.11 80.25 43.97 93.59 17 0 26 2178.5 -27.31 71.68

4011.64 -6.01 161.44 39,07 62.28 11 17 1 3411.6 -9,67 154.68

2472.23 -29.42 57.61 43.85 95.52 18 30 18 1872.2 -28.55 48.97

3793.10 -4.84 144.74 58.43 60.47 12 21 5 3193.1 -8.74 138.12

2168.11 -32.72 33.97 43.31 100.50 20 2 26 1568.1 -30.92 25.21

3689.99 -2.02 133.65 36.87 55.87 12 58 19 3070.0 -6.48 127.41

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13314.5 SGR 589.6 SG3 994.6 ST 2485.0 SR 480.7 SS 814.0

RRT .3133 RRF .2843 RTF .9861 CRT .7805 CRS -.2007 CST -.7668

S6813327.6 R23 -.0266 R13 ,9861 LSA 2571.8 MSA 595.7 SSA 53.6

SG113315.8 SGZ 559.8 THA .80 EL1 2493.8 EL2 297.0 ALF 8.78

LAUNCH DATE NOv 29 1964 FLIGHT TIME 376.00 ARRIVAL GATE DEC 10 1965

HELIOCENTRIC CONIC DISTANCE 823.745 EARTH TO MARS

RL 147.55 LAL -.00 LOt. 66.81 VL 33.095 GAL -2.45 AZL 87.97 HCA 244.90 SMA 188.61 ECC .22164 INC 2,0250 vl 30.196

RP 208.16 LAp -1.83 LOP 311.70 VP 23.905 GAP -11.36 AZP 90.86 TAL 346.45 TAp 231.34 RCA 146.80 Apo 230.41 V2 26.323

RC 317.924 GL 20.88 GP -3.02 ZAL 110.04 ZAp 37.20 ETS 175.10 ZAE 59.13 ETE 177.76 ZAC 82.58 ETC 257.22 CLP 37.09

PLANETOCENTRIC CONIC

C3 10.748 VHL 3.278 OLA 19.74 RAL 187.13 RAD 6567.4 VEL 11.495 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 16 29 18 2743.50 -27.93 77.71 45.09 94.86 17 15 1

90.00 10 4 26 4053.63 -4.67 163.80 40.17 62.04 11 12 0

100.00 18 3 8 2440.92 -29.20 55.31 44.94 96.71 18 43 49

100.00 11 13 17 5831.43 -3.56 146.85 39.56 60.30 12 17 9

110.00 19 38 14 2143.39 -32.40 32.11 44.34 101.56 20 13 57

110.00 11 54 41 3701.73 -.81 135.30 37.84 55.83 12 56 22

DIFFERENTIAL CORRECTIONS HID-COURSE ExECuTION ACCURACY

TOE .7764 IRA 3.5355 TC-17.7891BAU 2.5562 SGT13453.1SGR 589.2 SG3 952.1

ROE .2696 RRA .1877 RC3 .0916 FAU .16853 RRT .2809 RRF .2508 RTF .9_59

FDE -.1208 FRA 3.4968 FC-13.5748 BSp 46917 S6813466.0 R23 -.0277 R13 .9859

80E .8219 BRA 5.5404 BC31?.7894 FSp 3199 SGl13454.1SG2 565.4 THA .71

2.00 VHp 4.768 DpA 3.15 RAp 169.11ECC 1.1769

PO CST TIM INJ 2 LAT INJ 2 LONG

2143.5 -26.96 69.18

5453.6 -8.58 157.08

1840.9 -27.96 46.72

3231.4 -7.48 140.27

1543,4 -30.46 25.43

3101.7 -5.28 129.08

ORBIT OETERMINATION ACCURACY

ST 2417.0 SR 482.7 SS 814.5

CRT .7240 CRS -.1086 CST -.7623

LSA 2521.3 MSA 616.6 SSA 33.0

ELI 2442.6 EL2 529.5 ALF 8.38
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 29 Ig_4 FLIGHT TIME 378.00 ARRIVAL 0ATE GEC 12 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 208.01 LAp -1.84

RE 318.808 GL 20.52

PLANETOCENTRIC CONIC

C3 10.951 VHL 3.399

LNCH AZMTH LNCM TIME

90.00 16 44 2

90.O0 9 59 10

IOO.OO 18 16 51

1OO.00 11 9 2

110.00 19 50 0

110.O0 11 52 22

DIFFERENTIAL CORRECTIONS

TOE .6743 TRA 3.7370 TC-17.6357 BAU 2.5849

ROE .2740 RRA .1868 RE3 .1154 FAU .16044

FOE -.2102 FRA 3.4768 FC-12.6838 BSP 47466

BOE .7279 BRA 3.7417 8C317.6560 FSP 3073

DISTANCE 828.060 EARTH TO MARS

LOL 66.81VL 33.101GAL -2.60 AZL 87.99 HCA 246.15 5MA 188.72 ECC .22261 INC 2.0103 vl 30.196

LOP 312.95 VP 23.934 GAp -11.47 AZP 90.81 TAL 345.64 TAp 231.80 RCA 146.71 APO 230.73 v2 26.341

GP -2.95 ZAL 111.48 ZAp 36.52 ETS 175.08 ZAE 58.15 ETE 177.75 ZAC 82.57 ETC 257.16 CLP 36.41

DLA 18.83 RAL 188.32 RAD 6567.4 VEL 11.504 pTH 2.00 VHF 4.844 DpA 2.98 RAp 169.67 ECC 1.1802

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2710.03 -27.71 75.29 46.Z2 96.05 17 29 12 2110.0 -26.59 66.80

4094.74 -3.35 166,11 41.33 61.87 11 7 24 3494.7 -7.09 159.42

2410.73 -28.94 53.10 46.05 97.84 18 57 2 1810.7 -27.5_ 44.57

3869.27 -2.28 148.93 40.73 60.19 12 13 31 3269.3 -6.23 142.58

2119.28 -32.05 30.31 45.40 102.57 20 25 20 1519.3 -29.99 21.71

3733.49 .41 136.96 39.05 55.82 12 54 35 3133.5 -4.08 130.75

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCUEACY

SGT13588.Z SGR 589.6 SG3 910.5 ST 2385.7 SR 485.3 SS 819.7

RRT .2493 RRF .2188 RTF .9857 CRT .6592 CRS -.0236 CST -.7653

SG813601.0 R23 -.0283 R13 .9857 LSA 2489.1MSA 634.4 SSA 32.4

S0113589.0 SG2 570,9 THA .62 EL1 2407.6 EL2 361.6 ALF 7.81

LAUNCH DATE NOV 29 1964 FLIGHT TIME 380.00 ARRIVAL DATE DEC 14 1965

HELIOCENTRIC CONIC Dl STANCE 832.375

RL 147.55 LAL -.00 L04.. 66.81 VL 33.108 GAL -2.76 AZL 88.00 HCA

RP 207.86 LAp -1.84 LOP 314.21 VP 23.961 GAp -11.58 AZP 90.77 TAL

RC 319.685 GL 20.15 GP -2.88 ZAL 112.93 ZAp 35.85 ETS 175.07 ZAE

PLANETOCENTRIC CONIC

C3 11.174 VHL 3.343 DLA 17.90 RAL 189.50 RAD 6587.4 VEL 11.514 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 16 58 23 2677.92 -27.46 72.97 47.37 97.19 17 43 1

90.00 9 54 16 4135.15 -2.05 168.36 42.53 61.75 11 3 11

100.00 18 30 17 2381.59 -28.65 30.98 47.18 98.92 19 9 59

100.00 11 5 3 3906.72 -1.01 150.99 41.94 60.12 12 10 10

110.00 20 1 58 2095.80 -31.69 28.58 46.48 103.54 20 36 33

110.00 11 50 12 3765.27 1.62 138.62 40.30 55.85 12 52 57

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TDE .5690 TRA 3.9443 TC-17.4939 BAU Z.6135 SGT13719.Z S_ 590.3 SG3 870.1

ROE .2787 RRA .1857 RC3 .1372 FAU .15263 RRT .2185 RRF .1872 RTF .9854

FOE -.2946 FRA 3.4520 FC-11.8250 BSP 47967 50813731.9 R23 -.0291 R13 ,9854

BDE .6336 BRA 3.9487 8C317.4945 FSP 2946 S0113719.8 SG2 576.1 THA .54

EARTH TO MARS

247.41SMA 188.84 ECC .22362 INC 1.9959 vl 30.196

344.83 TAp 232.23 RCA 146.61Apo 231.07 V2 26.357

57.19 ETE 177.74 ZAC 82.76 ETC 257.10 CLP 35.75

2.01VHp 4.921DpA 2.81 RAp 170.24 ECC 1.1839

PO CST TIM INJ 2 LAT INJ 2 LONG

2077.9 -26.18 64.54

3535.1 -5.82 161.70

1781.6 -27.12 4Z.51

3306.7 -4.98 144.45

1495.8 -29.51 20.05

3165.3 -2.87 132.41

oRBIT DETERMINATION ACCURACY

ST 2570.0 SR 488.2 SS 827.9

CRT .5867 CRS .0576 CST -.7729

LSA 2473.5 MSA 650.0 SSA 31.8

EL1 2387.8 EL2 392.4 ALF 7.08

LAUNCH O&TE NOV 29 1964 FLIGHT TIME 382.00 ARRIVAL DATE DEC 16 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 207.73 LAP -1.85

RE 320.558 GL 19.78

PLANETOCENTRIC CONIC

C3 11.419 VHL 3.579

LNCH AZMTH LNCH TIME

90.00 17 12 23

90.00 9 49 42

100.O0 18 43 27

100.OO 11 1 20

110.00 20 13 6

110.00 11 48 10

DIFFERENTIAL CORRECTIONS

TOE .4605 TRA 4.1585 TC-17.3065 BAU 2.6421

RDE .2840 RRA .1845 RE3 .1570 FAU .14508

FOE -.3720 FRA 3.4233 FC-10.9995 BSP 48471

8DE .5410 BRA 4.1625 8C317.3070 FSP 2824

DISTANCE 856.689 EARTH TO MARS

LOL 66.81VL 53.114 GAL -2.92 AZL 88.02 HCA 248.66 SMA 188.96 ECC .22468 INC 1.9817 vl 30.196

LOP 315,46 VP 23.988 GAp -11.69 AZP 90.72 TAL 344.00 TAp 232.66 RCA 146.50 APO 231.41 V2 26.37]

GP -2.81 ZAL 114.58 ZAp 55.21ETS 175.05 ZAE 56.24 ETE 177.74 ZAC 82.96 ETC 257.04 CLP 35.11

DLA 16.98 RAL 190.69 RAD 6567.4 VEL 11.524 pTH 2.01VHp 5.000 DpA 2.62 RAp 170.82 ECC 1.1879

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2647.06 -27.18 70.76 48.53 98.27 17 56 30 2047.1 -25.76 62.38

4174.97 -.77 170.59 43.77 61.69 10 59 17 3575.0 -4.55 163.94

2353_43 -28.33 48.95 48.32 99.95 19 22 40 1753.4 -26.67 40.54

3943.83 .25 153.03 43.20 60.11 12 7 4 3343.8 -3.73 146.50

2072.94 -31.32 26.90 47.58 104.46 20 47 39 1472.9 -29.01 18.46

3797.09 2.84 140.28 41.58 55.92 12 51 27 3197.1 -1.65 134.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13847.5 SGR 591.6 SG3 830.9 ST 2371.4 SR 491.5 SS 838.0

RRT .1884 RRF .1565 RTF .9851 CRT .5076 CRS .1322 CST -.7853

SGB13860,2 R23 -.0300 R13 .9851 LSA 2475.6 MSA 661.6 SSA 31.1

S0113848,0 SGZ 581,0 THA .46 EL1 2384.9 EL2 421.0 ALF 6.20

LAUNCH DATE NOV 29 1964 FLIGHT TIME 384.00 ARRIVAL DATE DEC 18 1965

HELIC,(ENTRIC CONIC

RL 147.55 LAL -.00

RP 207.60 LAp -1.85

RC 321.425 GL 19140

PLANETOCENTRIC CONIC

C3 11.686 VHL 3.4|8

LNCH AZMTH LNCH TIME

90.00 17 26 4

90.00 9 45 25

1OO.O0 18 56 21

100.OO 10 57 50

110.00 20 24 25

110.00 11 46 16

DIFFERENTIAL CORRECTIONS

TDE .3496 IRA 4.3802 TC-17.0911BAU 2.6703

ROE .2898 RRA .1827 RE3 .1751FAU .13770

FOE -.4446 FRA 3.3918 FC-10.2014 8SP 48979

BCE .4541BRA 4.3840 8C317.0920 FSP 2707

DISTANCE 841.002 EARTH TO MARS

LOL 66.81VL 33.121 GAL -3.08 AZL 88.03 HCA 249.92 SMA 189.08 ECC .22579 INC 1,9677 Vl 30.196

LOP 316.72 VP 24.014 GAp -11.80 AZp 90.68 TAL 343.15 TAp 233.07 RCA 146.38 APO 231.77 V2 26.388

GP -2.74 ZAL 115.84 ZAp 34.58 ETS 175.03 ZAE 55.31ETE 177.74 ZAC 83.15 ETC 256.98 CLP 34.48

DLA 16.05 RAL 191.87 RAD 6567.4 VEL 11.536 pTH 2.01VHp 5.080 DpA 2.42 RAP 171.43 ECC 1.1923

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2617.36 -26.87 68.64 49.72 99.28 18 9 42 2017.4 -25.31 60.32

4214.32 .50 172.78 45.06 61.69 10 55 40 3614.3 -3.29 166.15

2326.23 -28.00 47.00 49.49 100.92 19 35 7 1726,2 -26.21 38.65

3980.68 1.50 155.05 44.50 60.14 12 4 10 3380.7 -2.48 148.53

2050.71 -30.93 25.29 48.71 105.35 20 58 35 1450.7 -28.51 16.92

3828.96 4.05 141.95 42.91 56.03 12 50 5 3229.0 -.43 135.74

MID-COURSE EXECUTION ACCURACy oRBIT DETERMINATION ACCURACY

50T13972.8 SGR 593,1 SG5 792.8 ST 2391.3 SR 495.1 SS 849.8

RRT .1593 RRF .1264 RTF .9847 CRT .4244 CRS .2014 CST -.8000

SG813985.4 R23 -.0311 R13 .9847 LSA 2497.1MSA 670.0 SSA 30.4

SGl13973.1 SG2 585.5 THA .39 EL1 2400.8 EL2 446.5 ALF 5.20
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. l. 1964)

L&UNCH [_&TE NOV 29 1964 FLIGHT TIME 386.00 ARRIVAL _ATE CEC Z0 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 207.48 LAP -1.85

RC 322.286 GL 19.02

PLANE TOCENTR [ C CONIC

C3 11.977 VHL 3.461

LNCH AZM'TH LNCH TIME

90.00 17 39 28

90.00 9 41 24

100.00 19 9 I

100.00 10 54 32

110.00 20 35 34

110.00 11 4a 28

DISTANCE 845.312 EARTH TO MARS

LOL 66.81VL 33.128 GAL -3.25 AZL 88.03 HCA 251.18 SMA 189.20 ECC .22695 INC 1.9539 vl 30.196

LOP 317.98 vP 24.039 GAp -11.91 AZP 90.63 TAL 342.30 TAp 233.4? RCA 146.26 APO 232.13 V2 26.402

GP -2.68 ZAL 117.30 ZAP 33.96 ET$ 175.02 ZAE 54.40 ETE 177.73 ZAC 83,35 ETC 256.92 CLP 33.87

DLA 15.11RAL 193.04 RAD 6567.5 VEL 11.548 PTH 2.02 VHp 3.162 DpA 2.21 RAp 172.04 ECC 1.1971

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2588.75 -26.54 66.61 50.93 100.25 18 22 36 1988.7 -24.86 58.34

4233,38 1.76 174.95 46.38 61.73 10 52 18 3653.4 -2.04 168.32

2299.94 -27.64 45.12 50.69 101.85 19 47 21 1699.9 -25.73 36.84

4017.29 2.74 137.06 45.84 60.22 12 1 29 3417.3 -1.24 150.54

2029.12 -30.53 23.73 49.86 106.19 21 9 23 1429.1 -28.01 15.44

3860.88 5.27 143.62 44.27 56.18 12 48 49 3260.9 .79 137.40

DIFFERENTIAL CORRECTIONS

TOE .2362 TRA 4.6088 TC-16.8324 BAU Z.6986

RDE .2961RRA .1809 RC3 ,1914 FAU .13056

FDE -.3090 FRA 3.3570 FC3-9.4371 8SP 49474

BDE .3788 BRA 4.6124 BC316.8334 FSP 2591

LAUNCH DATE NOV 29 1964

HELIOCENTRIC CCtAIC

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14095.4 SGR 395.1SG3 735.8 ST 2428.5 SR 499.0 SS 861.4

RRT .1309 RRF .0974 RTF .9843 CRT .3391CRS .2627 CST -.8173

86814107.9 R23 -.0319 R13 .9843 LSA 2536.5 MSA 673.5 $SA 29.7

SGl14093.6 SGZ 589.9 THA .32 EL1 2434.6 EL2 468.3 ALF 4.14

FLIGHT TIME 368.00 ARRIVAL DATE DEC 22 1965

DISTANCE 849.621 EARTH TO MARS

RL 147.33 LAL -.00 LOt. 66.81 VL 33.133 GAL -3.4Z AZL

RP 207.36 LAp -1.85 LOP 319.24 VP 24.062 GAp -tZ.0Z AZP

RC 523.141 GL 18.63 GP -2.62 ZAL 118.76 ZAp 33.37 ET6

PLANETOCENTRIC CONIC

C3 12.293 VHL 3.306 DLA 14.18 RAL 194.21RAD 6367.S VEL

LNCH AZMTM LNCN TIME L-I TIME INJ LAT

90.00 17 $2 34 2561.19 -26.19

90,00 9 37 37 4291.83 3.00

100.00 19 21 27 2274.55 -27.28

100.00 10 31 26 4053.70 3.97

110.00 20 46 35 2008.17 -30.12

110.00 11 42 47 38g2.84 6.47

DIFFERENTIAL CORRECTIONs

TOE .1203 TRA 4.8451 TC-16.5898 8AU 2.7288

ROE .3030 RRA .1787 RC3 .2058 FAU .12363

FDE -.3676 FRA 3.3180 FC3-8.7066 8SP 49963

BDE .3260 0RA 4.8484 8C316.5910 FSP 2480

88.06 MCA 252.44 SMA 189.32 ECC .22816 INC 1.9404 Vl 30.196

90.59 TAL 341.42 TAp 233.86 RCA 146.12 Apo 232.51 V2 26.416

173.00 ZAE 53.30 ETE 177.73 ZAC 83.54 ETC 256.86 CLP 33.28

11.562 PTH 2.02 VHp 5.244 DpA 2.00 RAp 172.67 ECC 1.2023

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

64.67 52.16 101.16 18 35 16 1961.2 -24.39 56.46

177.11 47.75 61.83 10 49 9 3691.8 -.79 170.48

43.32 51.90 102.73 19 39 22 1674.5 -25.25 35.11

159.06 47.21 60.35 11 58 59 3453.7 -.01 152.53

22.24 51.04 106.99 21 20 3 1408.2 -27.50 14.02

143.31 45.67 56.36 12 47 40 3292.8 2.01 139.07

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT14214.9 SGR 597.3 SG3 719.8 ST 2482.4 SR 503.3 SS 872.6

RRT .1035 RRF .0692 RTF ,9838 CRT .2540 CRS .3182 CST -.8349

SGB14227.4 R23 -.0330 R13 .9838 LSA 2592.8 MSA 673.4 SSA 28.9

S6114213.0 SG2 594.1THA .25 EL1 2485,9 EL2 486.1 ALF 3.07

LAUNCH DATE NOV 29 1964 FLIGHT TIME 390.00 ARRIVAL DATE DEC Z4 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.DO

RP 207.26 LAP -1,85

RC 323.990 GL 18,23

PLANETOCENTRIC CONIC

C3 12.637 VHL 3.555

LNCH AZMTH LNCH TIME

90.00 18 3 25

90.00 9 34 3

100.00 19 33 40

100.00 10 48 29

110.00 20 57 27

110.00 11 41 12

DISTANCE 853.927 EARTH TO MARS

LOL 66.81VL 33.141GAL -3.60 AZL 88.07 HCA 253.70 SNA 189.44 ECC .22943 INC 1.9270 vl 30.196

LOP 320.50 VP 24.085 GAP m12,13 AzP 90.54 TAL 340.54 TAp 234.24 RCA 145.98 APO 232.90 V2 26.428

GP --2.56 ZAL 120.22 ZAp 32,79 ET5 174.98 ZAE 52.61 ETE 177.72 ZAC 83.74 ETC 256.80 CLP 32.70

DLA 13.23 RAL 195.37 RAD 6567.5 VEL 11.577 PTH 2.02 VHp 5.328 DpA 1.77 RAp 173.32 ECC 1.2080

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2534.65 -25,83 62.81 53.41 102.03 18 47 40 1934.6 -23.91 54.66

4330.10 4.23 179.25 49.16 61.97 10 46 13 3730.1 .45 172.61

2250.04 -26.90 41.60 53.14 103.56 20 11 10 1650.0 -24.76 33.45

4089,94 3,19 161.06 48.63 60.52 11 56 39 3489.9 1.22 154.52

1967.90 -29.71 20.80 52.24 107.74 21 30 33 1387.9 -26.99 12.66

3924.85 7.68 147.01 47.10 56.59 12 46 37 3324.8 3.23 140.74

DIFFERENTIAL CORRECTIONS

TOE .0021 TRA 5.0888 TC-16.3055 BAU 2.7349

ROE .3103 RRA .1784 RC3 .2186 FAU .11692

FOE -.6211 FRA 3.2762 FC3-8.0104 8SP 50438

BDE .3103 8RA 5.0919 BC316.3070 FSP 2371

LAUNCH DATE NOV 29 1964

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 207.16 LAp -1,83

RC 324.833 GL 17.83

PLANETOCENTRIC CONIC

C3 13.008 VHL 3.607

LNCH AZMTH LNCH TIME

90.00 18 18 1

90.00 9 30 41

100.00 19 45 41

100.00 I0 45 43

110.00 21 8 10

110.00 11 39 43

DIFFERENTIAL CORRECTIONS

TOE -.1179 TEA 3.3399 TC-16.0012 BAU 2.7830

ROE .3181RRA .1737 RE3 .2297 FAU .11038

FOE -.6690 FRA 3.2303 FC3-7.3464 8SP 50935

8DE .3393 8RA 5.3427BC316.0028 FSP Z266

MID-CoURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

86T14331.4 8GR 599.7 SG3 685.0 ST 2551.7 SR 507.8 88 883.1

RRT .0769 RRF ,0417 RTF .9833 CRT .1710 CRS .3685 CST -.8519

S6814344,0 R23 -.0341 R13 .9833 LSA 2664.3 MSA 670.4 SSA 28.2

SGl14331.5 SG2 597.9 THA .18 EL1 2553.2 EL2 500.0 ALF 2.03

FLIGHT TIME 392.00 ARRIVAL DATE DEC 26 1965

DISTANCE 838.229 EARTH TO MARS

L(X. 66.81 VL 33.148 GAL -3.78 AZL 88.09 HCA 254.96 SMA 189.56 ECC .23075 INC 1.9137 vl 30,196

LOP 321.77 VP 24.107 GAP -12.23 AZp 90.50 TAL 339.64 TAp 234.60 RCA 143.82 APO 233.31 V2 26,439

GP -2,31 ZAL 121.68 ZAp 32,22 ETS 174.96 ZAE 51.74 ETE 177.72 ZAC 83.94 ETC 236.74 CLP 32,13

DLA 12.32 RAL 196.33 RAD 6567.5 VEL 11.393 pTH 2.03 VHp 5.414 DpA 1.53.RAp 173.98 ECC 1.2141

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2509.08 -25.45 61.03 54.68 102.84 18 59 50 1909.1 -23.43 52.94

4368.11 5.44 181.38 50.61 62.17 10 43 29 3768.1 1.67 174.73

2226.40 -26.51 39.95 34.40 104.35 20 22 47 1626.4 -24.28 31.86

4126.02 6.39 163.06 50.09 60.74 11 54 29 3526.0 2.44 156.50

1968.30 -29.29 19.43 53.47 108.46 21 40 58 1368.3 -26.49 11.36

3936.89 8.87 148.72 48.57 56.85 12 45 40 3356.9 4.45 142,42

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

55T14444,7 SGR 602.,2 SG3 651.2 ST 2634.4 SR 512.5 SS 892.1

RRT .0511RRF .0150 RTF ,9826 CRT .0921CRS .4137 CST -.8675

S6814437,2 R23 -.0354 R13 .9826 LSA 2748.8 NSA 665.0 SSA 27. 5

86114444.7 SG2 601.4 THA .12 ELI 2634.9 EL2 510.2 ALF 1._7
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAIJNCH DATE NOV 29 1964 FLIGHT TIME 394.00 ARRIVAL DATE DEC 28 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 207.08 LAP -1.85

RC 325.671 GL 17.43

PLANETOCENTRIC CONIC

C5 13.410 VHL 3.66Z DLA 11.39 RAL 197.68 RAD 5557.5 VEL 11.610 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 18 50 23 2484.49 -25.07 59.33 55.98 103.61 19 11 48

90.00 9 27 28 4405.86 6.63 183.51 52,09 62.41 10 40 54

100.00 19 57 28 2203.62 -26.12 38.37 55.68 105.09 20 34 12

100.00 10 43 4 4161.96 7.58 165.07 51.58 61.00 11 52 26

110.00 21 18 43 lg49.39 -28.88 18.11 54.72 109.14 21 51 12

110.00 11 38 19 3988.96 10.06 _50.44 50.07 57.15 12 44 48

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE -.2415 TRA 5.5986 TC-15.6802 BAU 2.8114 SGT14§85.7 SGA_ 604.9 SG3 618.4

ROE .3265 RRA .1707 RC3 .2393 FAU .10405 RRT .0280 RRF -.0111RTF .9819

FOE -.7122 FRA 3.1811 FC3-6.7178 8SP 51381 SGB14568.3 R23 -.0367 R13 .9819

8DE .4061BRA 5.6012 BC315.6820 FSP 2161 SG114555.7 SG2 604.7 THA .06

DISTANCE 862.527 EARTH TO MARS

LOL 66.81VL 33.155 GAL -5.96 AZL 88.10 MCA 256.22 SMA 189.69 ECC .23214 INC 1.9006 vl 30.196

LOP 323.03 VP 24.128 GAp -12.37 AZP 90.45 TAL 338.72 TAp 234.95 RCA 145.65 APO 253.72 v2 26.449

GP -2.46 ZAL 123.13 ZAF 31.67 ETS 174.94 ZAE 50.88 ETE 177.72 ZAC 84.15 ETC 256.68 CLP 31.58

2.03 VHp 5.500 DpA 1.28 RAp 174.65 ECC 1.2207

PO CST TIM INJ 2 LAT INJ 2 LONG

1884.5 -22.95 51.30

3805.9 2.89 176.84

1603.6 -23.79 30.35

3562.0 3,66 158.48

1349.4 -25.99 10.12

3389.0 5.67 144.11

ORBIT DETERMINATION ACCURACY

ST 2729.0 SR 317.4 SS 899.7

CRT .0172 CRS .4549 CST -.8817

LSA 2844.5 MSA 657.7 SSA 26.8

EL1 2729.0 EL2 517.3 ALF .19

LAUNCH DATE NOV 29 1964 FLIGHT TIME 396.00 ARRIVAL DATE DEC 30 1965

HELIOCENTRIC CONIC

RL 147.55 LAL -.DO

RP 207.00 LAp -1.84

RC 326.303 GL 17.03

PLANETOCENTRIC CC_IC

C3 13.843 VHL 3.721

LNCH AZMTH LNCM TIME

90.00 18 42 31

90.00 9 24 26

lO0.O0 20 9 4

100.00 10 40 34

110.00 21 29 7

110.00 11 37 0

DIFFERENTIAL CORRECTIONS

TOE -.3662 TRA 3.8651 TC-15.3436 BAU 2.8399

ROE .3354 RRA .1674 RC3 .2474 FAU .09787

FDE -,7493 FRA 3.1284 FC3-6.1209 8SP 51847

BDE .4965 BRA 5.8675 BC315.3456 FSP 2061

DISTANCE 866.820 EARTH TO MARS

LOL 66.81 VL 33.162 GAL -4.15 AZL 88.11 HCA 257.49 SMA 189.82 ECC .23358 INC 1.8876 vl 30.196

LOP 324.30 VP 24.148 GAp -12.49 AZP 90.41TAL 337.79 TAp 235.28 RCA 145.48 APO 234.15 V2 26.459

GP -2.41 ZAL 124.88 ZAP 31.13 ETS 174.92 ZAE 50.04 ETE 177.71 ZAC 84.35 ETC 256.62 CLP 31.05

DLA 10.47 RAL 198.82 RAD 6867.5 VEL 11.629 PTH 2.04 VHP 5.589 DpA 1.03 RAp 175.33 ECC 1.2278

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2460.83 -24.68 57.71 57.30 104.34 19 23 32 1860.8 -22.47 49.73

4443.39 7.81 185.64 53.62 62.70 10 38 29 3843.4 4.09 178.94

2181.70 -25.72 36.87 56.99 105.79 20 45 26 1581.7 -23.30 28.90

4197.76 8.76 167.07 53.11 61.31 11 50 32 3597.8 4.86 150.45

1931.18 -28.46 16.85 86.00 109.78 22 1 19 1331.2 -25.50 8.93

4021.05 11.24 152.18 51.62 57.50 12 44 1 3421.0 6.88 145.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14664.2 SG_ 607.8 SG3 586.5 ST 2833.3 SR 522.4 SS 904.7

RRT .0017 RRF -.0363 RTF .9810 CRT -.0516 CRS .4915 CST -.8943

SGB14676.8 R23 -.0380 R13 .9810 LSA 2949.1MSA 649,1 SSA 26.1

SG114664.2 SG2 607.8 THA .00 ELI 2833.5 EL2 521.7 ALF 179.44

LAUNCH DATE NOV 29 1964 FLIGHT TIME 398,00 ARRIVAL DATE JAN 1 1966

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 206.93 LAP -1.84

RC 327,330 GL 16.62

PLANETOCENTRIC CONIC

C3 14.310 VHL 5.783

LNCH AZMTH LNCH TIME

90.00 18 54 25

90.00 9 21 52

100.00 20 20 27

100.00 10 38 11

110.00 21 39 22

110.00 11 35 46

DIFFERENTIAL CORRECTIONS

TOE -.4933 TRA 6.1387 TC-14.9966 BAU 2.8694

ROE .3447 RRA .1638 RC3 .2340 FAU .09195

FDE -.7821FRA 3.0717 FC3-3.5627 8SP 52274

BOE .6019 BRA 6.1409 BC314.9988 FSp 1963

DISTANCE 871,108 EARTH TO MARS

LOL 66.81 VL 53.169 GAL -4.35 AZL 88.13 HCk 258.76 SMA 189.94 ECC .23509 INC 1,8748 vl 30.196

LOP 525.56 VP 24.166 GAp -12,61 AZp 90.37 TAL 556.85 TAp 235.60 RCA 145.29 Apo 234.60 V2 26.467

GP -2.36 ZAL 126.02 ZAF 30.61ETS 174.90 ZAE 49.21ETE 177.71 ZAC 84.56 ETC 256.56 CLP 30.52

DLA 9.55 RAL 199.95 RAD 6567.6 VEL 11.649 PTH 2.04 VHp 5,679 DpA .77 RAp 176.03 ECC 1.2355

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2438.12 -24.29 56.16 58.64 105.02 19 35 4 1838.1 -21.99 A8.Z4

4480.71 8.97 187.77 55.18 63.05 10 36 13 3880.7 5.28 181.03

2160,64 -25.32 35.43 58.32 106.44 20 56 28 1560.6 -22.82 27,52

4233.42 9.92 169.09 54.67 61.66 11 48 45 3633,4 6.06 162.43

1913.68 -28.06 15.66 57.30 110.38 22 11 16 1313.7 -25.02 7.80

4053.15 12.41 153.93 53.19 57.89 12 43 19 3453.1 8.08 147.51

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14771.1 SGR 610.7 SG3 555.7 ST 2945.3 SR 527.6 SS 907.7

RRT -.0219 RRF -.0611RTF .9801 CRT -.1149 CRS .5250 CST -.9051

SGB14783.7 RZ3 .0396 R13 -.9801 LSA 3060.6 MSA 639.9 $SA 25.5

S6114771.1vSG2 610.5 THA 179.95 EL1 2946.0 EL2 524.0 ALF 178.76

LAUNCH DATE NOV 29 1964 FLIGHT TIE 400.00 ARRIVAL DATE JAN 3 1966

HELIOCENTRIC CONIC

RL 147.55 LAL -.0O

RP 206.85 LAp -1.83

RC 328.152 GL 16.21

PLANETOCENTRIC CONIC

C3 14.812 VML 3.849

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 6 7 2416.32 -23.90

90.00 9 18 47 4517.83 10.11

100.00 ZO 31 39 2140.42 -24.92

I00.00 I0 35 56 4268.96 11.06

110.00 21 49 28 1896.91 -27.65

110.00 II 34 36 4085.24 13.56

OIFFERENTIAL CORRECTIONS

TOE -.6222 TRA 6.4215 TC-14.6355 8AU 2.8986

ROE .3545 RRA .1599 RC3 .2392 FAU .08616

FOE -.8100 FRA 3.0117 FCS-5.0360 BSP 52704

80E .7162 BRA 6.4235 8C314.6378 FSP 1867

DISTANCE 875.390 EARTH

LOL 66.81 VL 33.176 GAL -4.55 AZL 88.14 HCA 260.02 SMA 190.07 ECC .23667 INC

LOP 326.83 vP 24.184 GAp -12.73 AZP 90.32 TAL 335.89 TAp 235.91RCA 145.09 APO

GP -2.31 ZAL 127.44 ZAp 30.09 ETS 174.88 ZAE 48,39 ETE 177.70 ZAC 84.76 ETC

TO MARS

1.8621 vl 30.196

235.05 V2 26.474

256.51 CLP 30.01

DLA

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

54.68 60.00 105.66 19 46 23

189.91 56.77 63.41 10 34 5

34.06 59.67 107.06 21 7 20

171.11 56.27 62.05 11 47 5

14.52 58.62 110.95 22 21 5

155.70 54.80 58.32 12 42 41

MID-COURSE EXECUTION ACCURACY

SGT14875.1 SGR 613.6 SG3 525.9

RRT -.0448 RRF -.0852 RTF .9790

SG814887.8 R23 .0413 R13 -.9790

5Gl14875.1 SG2 613.0 THA 179.89

8.64 RAL 201.07 RAD 6567.6 VEL 11.670 pTH 2.05 VHp 5.770 DpA .49 RAP 176.74 ECC 1.2438

PO CST TIM INJ 2 LAT INJ 2 LONG

1816.3 -21.52 46.82

3917.8 6.46 183.13

1540.4 -22.35 26.20

3669.0 7.24 164.A1

1296.9 -24.55 6.72

3485.2 9.28 149.22

ORBIT DETERMINATION ACCURACY

ST 3063.9 SR 532.9 SS 908.2

CRT -.1724 CRS .5553 CST -.9143

LSA 3177.8 MSA 630.4 SSA 24.8

EL1 3065.3 EL2 524,7 ALF 178.23
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH BATE NOV 29 1964 FLIGHT TIME 402.00 ARRIVAL 0ATE JAN 5 1966

HELIOCENTRIC CO_4[C 01STANCE 879.655 EARTH TO MARS

RL 147.55 LAL -.00 LOL 66.81VL 33.184 GAL -4.75 AZL 88.15 HCA 261.29 SMA 190.20 ECC .23832 INC 1.8494 vl 30.196

RP 206.81 LAP -1.83 LOP 328.10 VP Z4.201 GAp -12.86 AZP 90,28 TAL 354.92 TAp 236.21RCA 144.87 Apo 255.53 v2 26.480

RC 528.970 GL 15.81GP -2.27 ZAL 128.86 ZAp 29.60 iTS 174.86 ZAE 47.59 ETE 177.70 ZAC 84.97 ETC 256.45 CLP 29.52

PLANETOCENTRIC CONIC

C3 15.332 VHL 3.918 DLA 7.74 RAL 202,18 RAD 6567.6 V[L 11.693 PTH 2.06 VHP 5.863 DpA .21 RAp 177.45 ECC 1.2527

PO CST TIM INJ 2 LAT INJ 2 LONG

1795.4 -21.05 45.46

3954.8 7.62 185.22

1521.1 -21.89 24.95

3704.4 8.40 166.39

1280.9 -24.09 5.70

3517.3 10.46 150.95

ORBIT DETERMINATION ACCURACY

ST 3186.6 SR 538.Z SS 906.2

CRT -.2247 CRS .5831CST -.9220

LSA 3298,4 MSA 620.9 SSA 24.2

EL1 3189.0 EL2 524.1ALF 177.77

ARRIVAL DATE JAN 7 1966

LNCH AZMTH LNCH TiME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 17 36 2395.44 -23.51 53.27 61.39 106.26 19 57 31

90.00 9 16 9 4354.76 11.23 192.04 58.41 63.83 10 32 4

1OO.OO 20 42 40 2121.06 -24.55 52.75 61.04 107.64 21 18 1

100.00 10 35 46 4304.37 12.18 173.14 57.91 62.49 11 45 31

110.00 21 59 25 1880.87 -27.26 15.44 59.97 111.47 22 30 46

110.00 11 33 30 4117.33 14.70 157.49 56.45 58.79 12 42 8

DIFFERENTIAL CCSRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.7333 TRA 6.7113 TC-14.2671DAU 2.9287 SGT14976.8 SGR 616.6 SG3 496.9

ROE .3650 RRA .1358 RCS .2632 FAU .08056 RRT -.O671RRF -.1089 RTF .9778

FOE -.8337 FRA 2.9475 FC3-4.5430 BSP 53112 S6814989.5 R23 .D433 R13 -.9778

BDE .8371BRA 6.7151 5C314.Z696 FSP 1773 SG114976.8 Sg2 615.2 THA 179.84

LAU_ICH DATE NOV 29 1964 FLIGHT TIME 404,00

HELIOCENTRIC C_¢IC

RL 147.53 LAL -.DO LOL 66.81VL

RP 206.7? LAP -1.82 LOP 329.37 VP

RC 329.784 GL 15.40 GP

PLANETOCENTRIC CONIC

DISTANCE 883.932 EARTH

35.191 GAL -4.96 AZL 88.16 HCA 262.56 SMA 190.35 ECC .24004 INC

24.218 GAP -12.99 AZP 90.24 TAL 333.93 TAp 256.49 RCA 144.64 APO

-2.22 ZAL 130.27 ZAp 29.11 iTS 174.83 ZAE 46.80 ETE 177.69 ZAC 85.18 ETC

TO MARS

1.8368 vl 30.196

236.02 V2 26.486

256.40 CLP 29.03

C3 13.932 VHL 3.991 DLA 6.85 RAL 203.27 RAD 6567.6 VEL 11.718 PTH 2.06 VHp 5.957 DpA -.07 RAp 178.19 ECC 1.2622

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 19 28062 2575.45 -23.12 51.94 62.79 106.82 20 8 28

90.00 9 13 39 4591.50 12.32 194.19 60.07 64.30 10 30 10

100.00 20 53 29 2102.54 -24.14 31.51 62.44 108.18 21 28 32

100.00 10 31 43 4339.64 13.28 175.18 59.59 82.97 11 44 3

110.00 22 9 13 1865.56 -28.87 12.42 61.34 111.97 22 40 18

110.00 11 32 29 4149.39 15.83 159.29 58.14 59.30 12 41 38

DIFFERENTIAL CORRECTIONS MID-C._RSE EXECUTION ACCURACY

TOE -.8869 TRA 7.0088 TC-13.8920 BAU 2.9594 SGT15076.I SGR 619.6 SG3 468.9

ROE .3759 RRA .1509 RC3 .Z6SO FAU .07514 RRT -.0889 RRF -.1321 RTF .9764

FOE -.8528 FRA 2.8794 FC3-4.0829 BSP 53480 S_15088.9 R23 .0453 R13 -.9764

BDE .9633 BRA ?.0105 BC$13.8945 FSP 1680 _11307S.2 3GZ 617.1 THA 179.79

1775.5 -20.6D 44.17

3991.5 8.76 187.31

1502.6 -21.A3 23.77

3739.6 9.55 168.37

1265.6 -23.65 4.73

3549.4 11.64 152.69

ORBIT DETERMINATION ACCURACY

ST 3312.6 SR 543.6 SS 901.5

CRT -.2722 CRS .6085 CST -.9286

LSA 3421.5 MSA 611.3 SSA 23.6

ELI 3315.9 EL2 522.6 ALF 177.38

LAUNCH DATE NOV 29 1964 FLIGHT TIME 406.00 ARRIVAL DATE JAN 9 1966

HELIOCENTRIC CONIC DISTANCE 888.191

RL 147.55 LAL -.DO LOt. 66.81 VL 33.1g8 GAL -5.17 AZL 88.18 HCA 263.83 SMA

RR 206.73 LAp -1.81 LOP 330.63 VP 24.231 GAP -13.12 kZP 90.20 TAL 332.95 TAp

RC 530.593 GL 14.99 GP -2.18 ZAL 131.68 ZAP 28.64 ETS 174.81 ZAE 46.02 ETE

PLANETOCENTRI.C CONIC

C3 16.564 VHL 4.069 OLA 6.97 RAL 204.36 RAD 6587.7 VEL 11.745 pTH 2.07 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 39 57 2356.37 -22.74

90.00 9 11 15 4628.05 13.59

100.00 21 4 7 2084.87 -23.76

100.00 10 29 46 4374.?8 14.36

110.00 22 18 51 1851.00 -26.50

110.00 11 31 31 4181.42 16.93

DIFFERENTIAL CORRECTIONs

TDE-1.0216 TRA 7.3148 TC-13.5118 SAU 2.9909

ROE .3873 RRA .1459 RC3 .2677 FAU .08985

FDE -.8680 FRA 2.8081 FC3-3.6533 BSP 53845

8OE 1.0923 SRA 7.3163 BC313.5145 FSP 1590

EARTH TO MARS

190.46 ECC .24183 INC 1.8243 vl 30.196

256.76 RCA 144.40 Apo 236.52 V2 26.490

177.69 ZAC 85.40 ETC 256.34 CLP 28.56

6.053 0pA -.37 RAp 178.93 ECC 1.2724

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.67 64.22 107.35 20 19 13 1756.4 -20.15 42.95

198.34 61.78 64.81 10 28 23 4028.1 9.89 189.41

30.34 63.86 108.69 21 38 52 1484.9 -20.99 22.64

177.23 61.29 63.50 11 42 40 5774.8 10.69 170.37

11.45 62.72 112.45 22 49 42 1251.0 -23.22 3.82

161.12 59.86 59.85 12 41 13 3581.4 12.80 154.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13173.4 8GR 622.6 SG3 441.7 ST 3439.9 8R 549.0 SS 894.5

RRT -.1100 RRF -.1548 RTF .9748 CRT -.3146 CRS .6319 CST -.9339

SG813186.1 R23 .0476 R13 -.9748 LSA 3545.6 MSA 602.3 SSA 23.0

S6113175.5 SG2 618.8 THA 179.74 EL1 3444.3 ELI 520.4 ALF 177.06

LAL,NMCH DATE NOV 29 1964 FLIGHT TIME 408.00 ARRIVAL DATE JAN 11 1966

HELIOCENTRIC CONIC DISTANCE 892.441 EARTH TO MARS

RL 147.33 LAL -.00 LOL 66.81VL 33.205 GAL -5.39 AZL 88.19 HCA 265.09 SMA 190.60 ECC .24570 INC 1.8118 Vl 30.196

RP 206.70 LAp -1.81 LOP 3"5,1.90 VP 24.245 GAP -13.26 AZp 90.16 TAL 351.92 TAp 237.01RCA 144.15 APO 237.04 V2 26,493

RC 331.403 GL 1A.39 GP -2.14 ZAL 133.03 ZAp 28.18 ET5 174.79 ZAE 45.25 ETE 177.68 ZAC 85.61ETC 256,29 CLP 28.11

PLANETOCENTRIC CONIC

C3 17.220 VHL 4.150 DLA 5.11RAL 205.44 RAD 6567.7 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 19 50 49 2338.16 -22.36 49.47 65.67 107.84 20 29 48

90.00 9 8 58 4664.42 14.43 198.50 63.52 65.57 10 26 A2

1OO.00 21 14 34 2068.03 -23.39 29.23 65.30 109.16 21 49 2

100.O0 10 27 54 4409.79 15.41 179.30 63.0A 64.07 11 41 23

110.00 22 28 20 1837.19 -26.14 10.5A 64.15 112.85 22 58 57

110.00 11 30 37 4213.39 18.02 162.96 61.61 60.45 12 40 51

DIFFERENT] AL CORRECTION9 MID-COURSE EXECUTION ACCURACY

TDE-1.1572 TRA 7.6301 TC-13.1260 BAU 3.0225 SGT15267.7 SGR 625.8 SG3 415.4

RDE .3992 RRA .1405 RC3 .2684 FAU .0647D RRT -.1505 RRF -.1768 RTF ,9730

FOE -.8783 FRA 2.7330 FC3-3.2529 0SP 54209 S6015280.5 R23 .0500 R13 -.9730

BDE 1.2242 8RA 7.6314 8C313.1288 FSp 1502 S6115267.9 SG2 620.2 THA 179.69

11.773 PTH 2.08 VHp 5.151DpA -.67 RAp 179.68 ECC 1.2834

PO CST TIM INJ 2 LAT INJ 2 LONG

1738.2 -19.72 41.79

4064.4 10.99 191.51

1468.0 -20.56 21.57

3809.8 11.80 172.37

1237.2 -22.81 2.96

5613.4 13.94 156,22

ORBIT DETERMINATION ACCURACY

ST 3567.6 SR 554.3 SS 884.5

CRT -.3527 CRS .6533 CST -.9383

LSA 3669.4 MSA 593.7 SSA 22.5

EL1 3573.1 EL2 517.9 ALF 176.80
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 29 1964 FLIGHT TIME 410.00 ARRIVAL DATE JAN 13 1966

HELIOCENTRIC CONIC DISTANCE 896.680 EARTH TO MARS

RL 147.55 LAL -.00 LOL 66.81VL 33.213 GAL -5.62 AZL 88,20 MCA 266.36 SMA 190.73 ECC .24566 INC 1.7994 vl 30.196

RP 206.68 LAp -1.80 LOP 333.17 VP 24.257 GAP -13.40 AZF 90.11 TAL 330.89 TAp 237.25 RCA 143.87 APO 237.58 V2 26.495

RC 332.208 GL 14.19 GP -2.11 ZAL 134.39 ZAP 27.73 ETS 174.76 ZAE 44.49 ETE 177.67 ZAC 85.82 ETC 256.24 CLP 27.66

PLANETOCENTRIC CONIC

C3 17.935 VHL 4.235 DLA 4.25 RAL 206.50 RAD 6367.7 VEL 11.803 pTH 2.09 VHp 6.251DpA -.98 RAp 180.44 ECC 1.2952

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 I 31 2320.83 -22.00 48.33 67.14 108.29 20 40 11 1720.8 -19.29 40.70

90.00 9 E 46 4700.61 13.45 200.67 65.29 65.97 10 25 7 4100.6 12.07 193.62

100.00 21 24 51 2052.03 -23.03 28.17 66.75 109.60 21 59 3 1452.0 -20.15 20.57

100.00 10 26 7 4444.64 16.44 181.38 64.82 64.68 11 40 11 3844.6 12.89 174.38

110.00 22 37 40 1824.13 -25.79 9.68 65.56 113.26 23 8 4 1224.1 -22.42 Z.15

110.00 11 29 47 4245.31 19.08 164.83 63.40 61.08 12 40 32 3645.3 15.07 158.00

DIFFERENTIAL C(]RRE(TIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

106-1.2963 IRA 7.9532 TC-12.7413 BAU 3.0556 SGT15360.9 SGR 628.5 SG3 389.9 ST 3695.8 SR 559.6 SS 872.3

ROE .4116 RRA .1347 RC3 .2681FAU .05975 RRT -.1507 RRF -.1988 RTF .9710 CRT -.3875 CRS .6735 CST -.9419

FDE -.8859 FRA 2.6537 FC3-2.8840 B,_P 54505 SG815373.8 R23 .0529 R13 -.9710 LSA 3793.3 NSA 585".4 SSA 22.0

8DE 1.3601BRA 7.9543 BC312.7442 FSP 1415 5Gl15361.2 SG2 621.3 THA 179.65 EL1 3702.2 EL2 514.9 ALF 176.58

LAUqNCH DATE NOV 29 1964 FLIGHT TIME 412.00 ARRIVAL DATE JAN 15 1966

HELIOCENTRIC CONIC DISTANCE 900.909 EARTH TO MARS

RL 147.35 LAL -.00 LOt_ 66.81VL 33.220 GAL -5.85 AZL 88.21 HCA 267.63 SNA 190.86 ECC .24770 INC 1.7871 vl 30.196

RP Z06.67 LAp -1.79 LOP 334.44 VP 24.269 GAp -13.55 AZP 90.07 TAL 329.85 TAp 237.48 RCA 143.59 Apo 238.14 V2 26.497

RC 335.009 GL 13.79 GP -2.07 ZAL 135.74 ZAp 27.30 ETS 174.74 ZAE 43.75 ETE 177.66 ZAC 86.04 ETC 256.20 CLP 27.22

PLANETOCENTRIC CONIC

C3 18.699 VHL 4.324 OLA 3.41RAL 207.56 RAD 6567.8 VEL 11.836 pTH 2.10 VHp 6.353 DpA -1.29 RAp 181.22 ECC 1.3077

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 20 12 1 2304.37 -21.64 47.25 68.62 108.72 20 50 25 1704.4 -18.89 39.66

90.00 9 4 40 4736.61 16.43 202.86 67.10 66.61 10 23 37 4136.6 13.13 195.74

100.00 21 34 57 2036.85 -22.68 27.18 68.23 110.01 22 8 54 1436.9 -19.75 19.61

100.00 10 24 25 4479.35 17.44 183.47 66.63 65.33 11 39 4 3879.4 13.96 176.40

110.00 22 46 51 1811.81 -25.45 8.88 67.01 113.63 23 17 3 1211.8 -22.04 1.39

110.00 11 29 0 4277.17 20.11 166.72 65.22 61.76 12 40 17 3677,2 16.18 159.80

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-1.4357 TRA 8.Z854 TC-12.3534 BAU 3.0869 SG715450.3 SGR 631.4 SG3 365.2 ST 3821.9 SR 564.7 SS 857.6

ROE .4244 RRA .1285 RE3 .2670 FAU .05490 RRT -.1702 RRF -.2203 RTF .9686 CRT -.4184 CRS .6922 CST -.9446

FDE -.8894 FRA 2.5710 FC3-2.5418 BSP 54826 sr.,_15463.2 R23 .0560 R13 -.9686 LSA 3915.0 MSA 577.7 SSA 21.5

BOE 1,4972 8RA 8.2864 BC312.5563 FSP 1331 SGl15450.7 SG2 622.2 THA 179.60 EL1 3829.4 EL2 511.9 ALF 176,AD

LAUNCH DATE NOV 29 1964 FLIGHT TIME 414.00 ARRIVAL DATE JAN 17 1966

LNEH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 20 22 19 2288.75 -21.30

90.00 9 2 39 4772.42 17.39

100.00 21 44 52 2022.49 -22.34

100.00 10 22 47 4513.91 18.41

110.00 22 55 55 1800.24 -25.14

110.00 11 28 16 4308.93 21.13

DIFFERENTIAL CORRECTIONS

10E-1.5767 IRA 8.6270 1C-11.9701 8AU 3.1240

ROE .4378 RRA .1219 RC3 .2652 FAU .03020

FOE -.8893 FRA 2.4843 FC3-2.2267 BSP 55107

8DE 1.6364 BRA 8.6279 8C311.9731FSP 1248

HELIOCENTRIC CONIC DISTANCE 905.125 EARTH TO MARS

RL 147.55 LAL -,00 LOL 66.81 VL 33.228 GAL -6.09 AZL 88.23 HCA 268.90 SMA 191.00 ECC .24982 INC 1.7747 vt 50.196

RP 206,67 LAP -1.77 LOP 335,71 VP 24.279 GAp -13.70 AZF 90.03 TAL 328.79 TAp 237.70 REA 143.28 APO 238.71 v2. 26.497

RE 333.807 GL 15.59 GP -2.04 ZAL 137.06 ZAp 26.87 ETS 174.71 ZAE 43.02 ETE 177.65 ZAC 86.26 ETC 256.15 CLP 26.80

PLANETOCENTRIC CONIC

C3 19.516 VHL 4.418 OLA 2.59 RAL 208,60 RAD 6567.8 VEL 11.870 pTH 2.11VHp 6.456 DFA -1.62 RAP 182.00 ECC 1.5212

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

46.23 70.13 109.12 21 0 28 1688.8 -18.49 38.68

205.05 68.94 67.29 10 22 12 4172.4 14.16 197.86

26.25 69.72 110.39 22 18 35 1422.5 -19.36 18.72

185.58 68.48 66,02 _1 38 1 3913.9 15.01 178,43

8.13 68.48 113.97 23 25 55 1200.2 -21.68 .68

168.63 67.08 62.48 12 40 5 3708.9 17.27 161.62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15539.7 SGR 634.3 SG3 341.3 ST 3946.2 SR 569.8 $S 840.5

RRT -.1893 RRF -.2415 RTF .9659 CRT -.4464 CRS .7097 CST -.9467

SG815552.6 R23 .0595 R13 -.9659 LSA 4034.6 MSA 570.4 SSA 21.0

SG115540.2 SG2 622.8 THA 179.56 ELI 3954.5 EL2 508,8 ALF 176.25

LAUNCH DATE NOV 29 1964 FLIGHT TIME 416.00 ARRIVAL DATE JAN 19 1966

HELICYCENTRIC CONIC DISTANCE 909.328 EARTH TO MAR S

RL 147.55 LAL -.00 LOt- 66.81 VL 33.235 GAL -6.33 AZL 88.24 HCA 270.17 SNA 191.14 ECC .25204 INC 1.7623 V1 50.196

RP 206.68 LAp -1.76 LOP 336,98 VP 24.288 GAp -13.85 AZP 89.99 TAL 327.73 TAp 237.90 RCA 142.96 APO 239.31 V2 26.496

RC 354.601GL 13.00 GP -2.00 ZAL 138.37 ZAp 26.46 ETS 174.69 ZAE 42.29 ETE 177.64 ZAC 86.48 ETC 256.11 ELF 26.39

PLANET(_ENTRIC CONIC

C3 20.390 VHL 4.516 DLA 1.77 RAL 209.62 RAD 6567.8 VEL 11.907 pTH 2.12 VHp 6.562 DpA -1.94 RAp 182.79 ECC 1.3356

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 32 28 2273.98 -20.96 45.28 71.65 109.48 21 10 22 1674.0 -18.12 37.76

90.00 9 0 43 4808.04 18.31 207.26 70.81 68.02 10 20 51 4208.0 15.17 199.99

100.00 21 54 38 2008.94 -22.02 25.37 71.24 110.75 22 28 7 1408.9 -19.0D 17.88

100.00 10 21 14 4548.31 19.34 187.70 70.36 66.76 11 37 3 3948.3 16.03 180.48

110.00 23 4 46 1789.40 -24.83 7.44 69.96 114.28 23 34 35 1189.4 -21.54 .03

110.00 11 27 35 4340.61 22.11 170.56 68.98 63.24 12 39 56 3740.6 18.34 165.46

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.7208 IRA 8.9755 TC-11.5900 BAU 3.1602 SGT15625.3 SGR 637.1 SG3 318.2 ST 4068.2 SR 574.7 SS 821.2

RDE .4516 RRA ,1149 RE3 .2626 FAu .04564 RRT -.2081RRF -.2626 RTF .9627 CRT -.4721ERS .7264 CST -.9482

FDE -.8861 FRA 2.3938 FC3-1.9376 BSP 55335 SG815638.3 R23 .0633 R13 -.9628 LSA 4151,7 NSA 563.4 SSA 20.6

BDE 1.7790 BRA 8.9762 BC311.5929 FSp 1167 SG115625.8 SG2 623.1 THA 179.51 EL1 4077.3 EL2 505.5 ALF 176.12
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 29 1964

HELIOCENTRIC COIN IC

RL 1A?.55 LAL -.00

RP 206.69 LAp -1.75

_c 335.390 GL 12.62

PLANETOCENTRIC CONIC

C3 71.324 VHL 4.618

LNCH AZMTH LNCH TIME

90.00 20 42 25

90. O0 8 58 52

100.00 22 4 13

IOO.00 10 19 46

110.00 23 13 30

110.OO 11 26 58

FLIGHT TIRE 418.00

DISTANCE 915.517

LOL 66.81VL 33.242 GAL -6.58 AZL 88.25 HCA 271.44 SMA

LOP 338.25 Vp 24,297 GAP -14.01 a ZP 89.96 TAL 526.64 TAp

GP -1.97 ZAL 139.66 ZAP 26.06 ETS 114.66 ZAE 41.58 ETE

ARRIVAL DATE JAN 21 1966

EARTH TO MAR5

191.27 ECC .25436 INC 1.7500 vl 30.196

238.08 RCA 142.62 APO 239,92 V2 26.494

177.63 ZAC 86.70 ETC 256.07 CLp 25.99

OLA .98 RAL 210.64 RAD 6567.9 VEL 11.946 PTH 2.13 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2260.02 -20.64 44.38 73.19 109.82 21 20 5

4843.47 19.20 209.48 72.71 68.78 10 19 36

1996.18 -21.71 24,55 72.77 111.07 22 37 29

4582.54 20.25 189.84 72.27 67.53 11 36 8

1779.31 -24.55 6.79 71.47 114.57 25 43 10

4372.18 23.06 172.51 70.91 64.04 12 39 50

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TDE-1.8642 TRA 9.3358 TC-11.2119 8AU 5.1972 SGT15709.3 SGR 659.8 SGS 295.7

RDE .4659 RRA .1074 RC3 .2595 FAU .04118 RRT -.2262 RRF -.2831RTF .9591

FOE -.8769 FRA 2.2994 FC3-1.6719 BSP 55579 5GB15722.3 R23 .0675 R13 -.9591

BDE 1.9216 BRA 9.3361 8C311.2149 FSp 1089 SG115710.0 SG2 623.2 THA 179.47

LAUNCH DATE MOV 29 1964 FLIGHT TIN([ 420.00

HELIOCENTRIC CONIC DISTANCE 917.691

RL 147.55 LAL -.00 L04. 66.81 9L 33.250 GAL -6.84 AZL 88.26 HCA 272.71 SMA

RP 206.72 LAp -1.74 LOP 339.52 VP 24.304 GAp -14.17 AZP 89.92 TAL 325.55 TAp

RC 336.176 GL 12.23 GP -1.94 ZAL 140.93 ZAp 25.67 ET9 174.64 ZAE 40.88 ETE

PLANETOCENTRIC CONIC

C5 22.321VHL 4.725 DLA .20 RAL 211.65 RAD 6567.9 9EL 11.988 pTH 2.14 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 20 52 13 2246.88 -20.34 43.54 74.75 110.14 21 29 40

90.00 8 57 6 4878.70 20.05 211.71 74.65 69.58 10 18 25

100.00 22 13 39 1984.20 -21.41 23.79 74.51 111.37 22 46 45

100.00 10 18 21 4616.61 21.12 192.00 74.21 68.34 11 35 18

110.00 23 22 6 1769.93 -24.28 6.19 72.98 114.83 23 51 36

110.OO 11 26.23 4403.64 23.99 174.49 72.87 64.88 12 39 47

DIFFERENTIAL CORRECTIONS MID-CoURSE ExECuTION ACCURACY

TDE-2.Ol08 TRA 9.7033 TC-10.8402 8Au 3.2358 8GT15790.5 S(A_ 642.5 SG3 274.0

RDE .4807 RRA .0995 RC3 .2558 FAU .03685 RRT -.2441RRF -.3035 RTF .9546

FOE -.8692 FRA 2.2013 FC3-1.4284 BSP 55756 8G815803.6 R25 .0723 R13 -.9547

BDE 2.0675 BRA 9.7038 8C310.8432 FSP 1011 SGl1§791.3 SG2 623.0 THA 179.43

6.669 DpA -2.28 RAp 183.60 ECC 1.5509

PO CST TIM INJ 2 LAT INJ 2 LONG

1660.0 -17.76 36.90

4243.5 16.14 202.13

1396.2 -18.65 17.O9

3982.5 17.03 182.55

1179.3 -21.03 359.41

3772.2 19.38 165.31

O_BIT DETERMINATI(_N ACCURACY

ST 4186.4 SR 579.5 $5 799.3

CRT -.4948 CRS .7420 CST -.9492

LSA 4264.9 MSA 557.0 S5A 20.1

EL1 4196.3 EL2 502.4 ALF 176.02

ARRIVAL DATE JAN 25 1966

EARTH TO MARS

191.41ECC .25677 INC 1.7376 Vl 50.196

238.26 RCA 142.26 APO 240.56 V2 26.491

177.62 ZAC 86.92 ETC 256.05 CLP _ 25.60

6.779 DpA -2.62 RAp 184.41 ECC 1.5674

PO CST TIM INJ 2 LAT INJ 2 LONG

1646.9 -17.41 56.08

4278.7 17,09 204.29

1384.2 -18.32 16.36

4016,6 17.99 184.60

1169.9 -20.73 558.85

34_06.6 20.40 167.18

ORBIT DETERMINATION ACCURACY

ST 4301.6 SR 584.1 SS 775.8

CRT -.5158 CRS .7572 CST -.9496

LSA 4375.3 MSA 550.8 SSA 19.7

ELi 4312.3 EL2 499.1ALF 175.94

LAUNCH DATE NOV 29 1964 FLIGHT TIME 422.00

HELIOCENTRIC CONIC

RL 147,55 LAL -.00

RP 206.75 LAp -1.72

RC 336.957 GL 11.86

PLANETOCENTRIC CONIC

C3 23.386 VHL 4.836

LNCH AZMTH LNCH TIME

90.00 21 I 50

90.00 8 55 24

100.00 22 22 55

100.O0 10 17 0

110.O0 23 30 3S

110.00 11 25 51

DISTANCE 921.848

LOL 66.81VL 53.258 GAL -7.10 AZL 88.27 HCA 273.98 SMA

LOP 340.79 VP 24.510 GAp -14.34 AZP 89.88 TAL 324.44 TAp

GP -1.91 ZAL 142.19 ZAp 25.29 ETS 174.61 ZAE 40.19 ETE

ARRIVAL DATE JAN Z5 1966

EARTH TO MARS

191.55 ECC .25929 INC 1.7255 vl 50.196

238.42 RCA 141.88 APO 241.22 V2 26.488

177.61 ZAC 87.15 ETC 256.00 CLP 25.2?

DLA -.57 RAL 212.64 RAD 6567,9 VEL 12,052 PTH 2.15 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2234.53 -20.05 42.75 76.32 110.43 21 39 5

4913.72 20.87 215.96 76.61 70.41 10 17 17

1972.99 -21.13 23.07 75.88 111.65 22 55 48

4650.49 21.96 194.17 76.18 69.19 11 34 30

1761.27 -24.03 5.64 74.52 115.07 25 59 55

4434.98 24.88 176.49 74.86 65.76 12 39 46

OIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACy

TOE-2.1575 TRAlO.0817 TC-10.4742 BAU 3.2757 SGT15869.9 S(,R 645.0 SG3 253.0

ROE .4959 RRA .0912 RC3 .2516 FAU .03260 RRT -.2615 RRF -.3236 RTF .9494

FOE -.8562 FRA 2.0992 FC3-1.2068 OSP 55919 8GB15883.0 R23 .0777 R15 -.9495

60E 2.2138 BRA10.0822 0C310.4772 FSP 934 SGl15870.8 SG2 622.5 THA 179.39

LAUNCH DATE NOV 29 1964 FLIGHT TII_ 424.00

HELIOCENTRIC CONIC DISTANCE 925.986

RL 147.$5 LAL -.00 LO(. 66.81VL 33.265 GAL -7.37 AZL 88.29 HEA 275.25 SMA 191.69 ECC .26191

RP 206.79 LAp -1.71 LOP 342.06 VP 24.315 GAp -14.51AZP 89.84 TAL 323.32 TAp 238.56 RCA 141.48

RC 337.763 GL 11.49 GP -1.88 ZAL 143.42 ZAp 24.92 ETS 174.58 ZAE 39.51ETE 177.59 ZAC 87.37

PLANETOCENTRIC CONIC

C3 24.522 VHL 4.982 DLA -1.32 RAL 213.62 RAD 6568.0 VEL 12.079 PTH 2.16 VHp 7.005 DpA -3.51

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 21 11 18 2222.95 -19.77 42.01 77.91 110.69 21 48 21 1622.9

90.00 8 §3 46 4948.54 21.64 216.21 78.61 71.28 10 16 14 4348.5

100.00 22 52 2 1962.53 -20.87 22.41 77,45 111.90 23 4 44 1562.5

100.00 10 15 45 4684.19 22.76 196.35 78,19 70.07 11 33 47 4084.2

110.00 23 38 52 1753.30 -23.80 5.14 76.06 115.29 24 8 5 1153.5

110.00 11 25 22 4466.19 25.73 178.51 76.89 66.68 12 59 48 3866,2

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TDE-2.3067 TRA10.4698 TC-10.1158 BAU 3.3173 5GT15947.2 SGR 647.5 SG3 232.7

ROE .5115 RRA .0823 RC3 .2471 FAU .02847 RRT -.2786 RRF -.3436 RTF .9432

FDE -.8404 FRA 1.9928 FCS-t.OOsZ BSP 56053 8G815960.3 R23 .0838 R13 -.9432

8DE 2.3627 0RA10.4699 BC3|0.1t88 F_ 860 SGl15948.2 SG2 621.8 THA 179,35

6.891 DpA -2.96 RAP 185.25 ECC 1.5849

PO CST TIN INJ 2 LAT INJ ? LONG

1634.5 -17.09 35.32

4313.7 18.01 206.45

1373.0 -1'8.01 15.67

4050,5 18.93 186.68

1161.3 -20.45 358.35

3855.0 2_,39 169.07

ORBIT DETERMINATION ACCURACY

ST 4412.4 SR 5_8.4 55 750.1

CRT -.5345 CRS .7717 CST -.9495

LSA 4481.1HSA 545_0 SSA 19.3

EL1 4423.7 EL2 496.0 ALF 175.87

ARRIVAL DATE JAN 77 1966

EARTH TO MARS

INC 1.7129 vl 50.196

APO 241.90 v? ?6.485

ETC 255.97 CLP ?4.86

RAp 186.06 ECC 1.4036

INJ 2 LAT INJ ? LONG

-16.78 34.61

18.89 208.62

-17.71 15.O5

19.85 188,78

-20.20 357,85

22.36 170.98

ORBIT DETERMINATION ACCURACY

ST 4519.6 SR 592.6 55 722.5

CRT -.5518 CRS .7859 CST -,9488

LSA 4583.5 MSA 539.5 SSA 18.9

EL1 4531.6 EL2 492.9 ALF 175.81
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH GATE NOV 29 1964 FLIGHT TIME 426.00 ARRIVAL DATE JAN 29 1966

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

Rp 206.84 LAP -1.69

RC 338.506 GL 11,12

PLANETOCENTRIC CONIC

C3 25.734 VML 5,075

LNCH AZMTM LNCH TIME

90.00 21 20 36

90.00 8 52 11

1OO.O0 22 41 0

100.00 10 14 29

110.00 23 47 3

110.00 11 24 55

DIFFERENTIAL CORRECTIONS

TOE-2.4367 TRA10.8673 TC3-9.7648 BAU 3.3605

ROE .5276 RRA .0730 RE3 .2423 FAU .02442

FOE -.8218 FRA 1.8827 FC3 -.8216 8SP 36158

BOE 2.5127 BRA10.8676 BC3 9.7678 FSP 788

DISTANCE 930.106 EARTH TO MAR5

LOL 66.81VL 33.273 GAL -7.64 AZL 88.30 HCA 276.51SMA 191.85 ECC .26465 INC 1.7004 vl 30.196

LOP 343.33 VP 24.319 GAp -14.69 AZP 89.81TAL 322.18 TAp 238.69 RCA 141.06 Apo 242.60 v2 26.477

GP -1.85 ZAL 144.63 ZAp 24.56 ETS 174.56 ZAE 38.84 ETE 177.58 ZAC 87.60 ETC 255.94 CLP 24.50

OLA -2.05 RAL 214.59 RAO 6568.0 VEL 12.129 pTH 2.17 VHp 7.122 OpA -3.65 RAp 186.90 ECC 1.4235

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2212.12 -19.51 41.33 79.51 110.94 21 57 28 1612.1 -16.49 33.95

4983.15 22.38 218.48 80.63 72.19 10 15 14 4383.2 19.74 210.81

1952.80 -20.62 21.79 79.04 112.14 23 13 32 1352.8 -17.44 14.44

4717.70 23.52 198.55 80.22 70.99 11 33 7 4117.7 20.71 190.88

1746.02 -23.59 4.68 77.63 115.49 24 16 9 1146.0 _19_96 357.42

4497.25 26.56 180.55 78.95 67.64 12 39 52 3897.2 23.29 172.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION _CURACY

SG716021.8 SGR 649.9 SG3 213.1 ST 4622.1 SR 596.5 SS 693.4

RRT -.2953 RRF -.3633 RTF .9354 CRT -.5675 CRS .7997 CsT -.9475

S6816034.9 R23 .0907 RI3 -.9355 LSA 4681.2 MSA 534.3 SSA 18.6

S6116022.9 SG2 620.9 THA 179.31 EL1 4634.6 EL2 489.8 ALF 175.76

LAUNCH DATE NOV 29 1964 FLIGHT TIME 428.00 ARRIVAL DATE JAN 31 1966

HELIOCENTRIC C.CiqlC

RL 147.53 LAL -.00

RP 206.90 LAp -1.67

RC 339.274 GL 10.76

PLANETOCENTRIC CONIC

C3 27.027 VHL 3.199

LNCH AZMTH LNCH TIME

SO.DO 21 29 45

90.00 8 50 41

100.00 22 49 48

100.00 10 13 19

110.00 23 33 5

110.00 11 24 31

DIFFERENTIAL CORRECTIONS

T06-2.6082 TRAll.2753 TC3-9.4216 BAU 3.4054

ROE .5442 RRA .0632 RE3 .2371 FAU .02047

FOE -.8003 FRA 1.7684 FC3 -.6357 86P 56225

BDE 2.6644 8RAll.2757 BE3 9.4246 FSP 717

DISTANCE 934.204 EARTH TO MARS

L(X. 66.81 VL 53.281 GAL -7.93 AZL 88.31HCA 277.78 SMA 191.97 ECC .26750 INC 1.6879 vl 30.196

LOP 344.60 VP 24.322 GAp -14.88 AZP 89.77 TAL 321.03 TAp 238.81 RCA 140.62 APO 243.33 V2 26.470

GP -1.82 ZAL 145.83 ZAP 24.22 ETS 174.53 ZAE 38.19 ETE 177.36 ZAC 87.83 ETC 255.91CLP 24.15

OLA -2.77 RAL 215.55 RAD 6568.1VEL 12.182 pTH 2.19 VHp 7.241DpA -4.02 RAp 187.75 ECC 1.4448

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2202.02 -19.26 40.69 81.12 111.17 22 6 27 1602.0 -16.21 33.34

5017.55 23.08 220.76 82.67 73.13 10 14 19 4417.5 20.55 213.00

1943.78 -20.39 21.22 80.64 112.35 23 22 12 1343.8 -17.18 13.90

4751.02 24.24 200.76 82.28 71.95 11 32 30 4151.0 21.54 193.00

1739.41 -23.40 4.26 79.20 115.66 24 24 3 1139.4 -19.75 357.02

4528.16 27.34 182.61 81.04 68.63 12 39 39 3928.2 24.19 174.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT16093.9 SGR 652.2 SG3 194.2 ST 4720.2 9R 600.1 Ss 662.5

RRT -.3116 RRF -.3827 RTF .9260 CRT -.5818 CRS .8134 CST -.9457

$G816107.1 R23 .0986 RI3 -.9260 LSA 4774.8 MSA 529.3 SSA 18.2

5G116095.2 sg2 619.6 THA 179.28 ELI 4733.2 EL2 486.8 ALF 175,72

LAUNCH DATE NOV 29 I964 FLIGHT TIN[ 430.00 ARRIVAL OATE FEB 2 1966

HELIOCENTRIC CONIC

RL 147.55 LAL -.00

RP 206.g7 LAP -1.65

RC 340.039 GL 10.41

PLANETOCENTRIC CONIC

C3 28.406 VHL 5.330

LNCH AZMTH LNCH TIME

90.00 21 38 45

90.00 8 49 14

100.00 22 38 29

tOO.D0 10 12 12

110.00 0 6 "56

110.00 11 24 10

DIFFERENTIAL CORRECTIONS

TOE-2.7398 TRA11.6947 TC3-9.0862 8AU 3.4317

ROE .5611RRA .0350 RE3 .2317 FAU .01658

FDE -.7760 FRA 1.6301 FC3 -.3054 8SP 56266

80E 2.8163 8RAl1.6949 8C3 9.0892 FSP 649

DISTANCE 938.280 EARTH TO MARS

LOL 66.81VL 33.288 GAL -8.22 AZL 88.32 HCA 279.05 SMA 192.12 ECC .27047 INC 1.6753 vt 30.196

LOP 345.86 Vp 24.324 GAP -15.07 A ZP 89.74 TAL 319.87 TAp 238.91 RCA 140.15 Apo 244.08 v2 26.462

GP -1.80 ZAL 147.00 ZAP 23.88 ETS 174.51 ZAE 37.54 ETE 177.54 ZAC 88.06 ETC 255.89 CLP 23.82

DLA -3.47 RAL 216.49 RAO 6568.1VEL 12.238 PTH 2.20 vHp 7.363 OPA -4.39 RAp 188.61ECC 1.4675

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2192.63 -19.03 40.10 82.75 111.37 22 15 18 1592.6 -15.96 32.77

5051.72 23.74 223.05 84.74 74.09 10 13 26 4451.7 21.33 215.21

1935.45 -20.17 20.70 82.26 112.54 23 30 44 1335.5 -16.94 13.39

4784.13 24.92 202.99 84.36 72.93 11 31 56 4184.1 22.34 195.14

1733.44 -23.22 3.89 80.78 113.82 0 35 50 1133.4 -19.56 356.67

4558.90 28,08 184.6g 83,16 69.66 12 40 8 3958.9 25.06 176.83

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCUR kCY

SGT16163.2 SGR 654.3 SG3 175.9 ST 4812.9 SR 603.5 $S 629.9

RRT -.3275 RRF -.4016 RTF .9140 CRT -.5946 CRS .8271CST -.9431

9G816176.4 R23 .1077 RI3 -.9141 LSA 4863.1MSA 524.6 SSA 17.8

86116164.6 SG2 618.2 THA 179.24 EL1 4826.4 EL2 483.8 ALF 175.69

LAUNCH DATE NOV 29 1964 FLIGHT TIME 432,00 ARRIVAL DATE FEB 4 1966

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 207.04 LAP -1.64

RC 340.800 GL 10.07

PLANETOCENTRIC CO(MlC

C3 29.876 VHL 5.466

LNCH AZMTH LNCH TIME

90.00 21 47 36

90.00 8 47 51

100.00 23 7 O

100.00 10 11 8

110.00 0 14 43

110.00 11 23 50

DIFFERENTIAL CORRECTIONS

T06-2.9131 TRA12.1257 TC3-8.7606 BAU 3.5002

ROE .5783 RRA .0421 RE3 .2262 FAU .01278

FOE -.7494 FRA 1.3277 FC3 -.3702 BSP 36286

8DE 2.9700 8RA12.1258 8C3 8.7635 FSP 582

DISTANCE 942.332 EARTH TO MARS

LOt. 66.81VL 33.296 GAL -8.52 AZL 88.34 HCk 280.31 SNA 192.26 ECC .27557 INC 1.6627 VI 50.196

LOP 347.13 VP 24.325 GAP -15.27 A ZP 89.70 TAL 318.69 TAp 239.00 RCA 139.66 APO 244.86 V2 26.455

GP -1.77 ZAL 148.16 ZAP 23.58 ETS 174.48 ZAE 36.90 ETE 177.52 ZAC 88.29 ETC 255.87 CLP 23.A9

DLA -4.15 RAL 217.43 RAD 6368.2 VEL 12.298 PTH 2.22 VHp 7.488 DpA -4.76 RAp 189.48 ECC 1.4917

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2183.92 -18.81 39.55 84.38 111.56 22 24 0 1583.9 -15.72 52.24

5085.67 24.35 225.35 86.83 75.09 10 12 37 4485.7 22.07 217.42

1927.79 -19.97 20.22 83.88 112.72 23 39 8 1327.8 -16.72 12._5

4817.03 25.36 205.23 86.47 73.94 11 31 25 4217.0 23.11 197.28

1728.11 -23.06 3.58 82.38 115.96 0 43 31 1128.1 -19.38 356.35

4389.48 28.79 186.79 85.31 70.72 12 40 20 3989.5 25.89 178.81

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

96T16231.3 $GR 656.3 SG3 158.3 ST 4901.5 SR 606.6 SS 596.Z

RRT -.3431RRF -.4201RTF .8988 CRT -.6064 CRS .8409 CST -.9595

SG816244.5 R23 .1185 R13 -.8989 LSA 4947.5 MSA 520.1 SSA 17.5

96116232.8 SG2 616.4 THA 179.20 EL1 4915.4 EL2 480.9 ALF 175.67
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19641

LAUNCH GATE NOV 29 1964 FLIGHT TIME 434.00 ARRIVAL DATE FEB G 1966

HELIOCENTRIC CONIC

RL 147.55 LAL -.00 LOL 66.81VL 33.304 GAL

RP 207.13 LAP -1.62 LOP 348.39 VP 24.325 GAp -15.47 AZP 89.67 TAL 317.50 TAp 239.08 RCA 139.15

RC 541.558 GL 9.73 GP -1.75 ZAL 149.30 ZAp 23.24 ETS I74.46 ZAE 36.27 [TE 177.50 ZAC 88.52

PLANETOCENTRIC CONIC

C3 31.442 VHL 5.607 OLA -4.82 RAL 218,36 RAO 6568,3 VEL 12.362 pTH 2.23 VHp 7.615 OpA -5.13 RAp 190.36 ECC 1.5175

LNCH AZMTH LNCH TIME L-| TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 56 19 2175.87 -18.61 39.04 86.03 111.73 22 32 35 1573.9 -15.50 31.75

90.00 8 46 31 311g.38 24.92 227.65 88.95 76.11 10 11 50 4519.4 22.77 219.65

100.00 23 15 24 1920.78 -19.78 19.78 8_.52 112.88 23 47 25 1320.8 -16.52 12.51

100.00 10 10 8 4849.71 26.15 207.47 88.60 74.98 11 30 57 4249.7 23.83 199.44

110.00 0 22 25 1723.38 -22.92 3.26 83.99 116.08 0 51 6 1123.4 -19.23 356.07

110.00 1_ 23 34 4619.87 29.45 188.91 87.48 71.81 12 40 34 4019.9 26.69 180.82

OIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACy

TDE-3.0677 TRA12.3668 TC3-8.4448 BAU 3.3310 SG716296.3 8GR 638.2 SG3 141.5 ST 4983.1SR 609.3 9S 561.2

ROE .5982 RRA .0308 RC3 .2205 FAU .00903 RRT -.3583 RRF -.4376 RTF .8788 CRT -.6173 CRS .8550 CST -.9330

FOE -.7203 FRA 1.4011 FC3 -.2487 BSP 56254 86816309.6 R23 .1310 R13 -.8789 LSA 5027.0 NSA 515.7 SSA 17.2

808 3.1251 8RA12.5669 8C3 8.4475 FSP 517 86116298.0 SG2 614.5 THA 179.17 ELI 4999.4 EL2 478.0 ALF 175.63

OISTANCE 946.358 EARTH TO MARS

-8.83 AZL 88.35 HCA 281.58 SMA 192.40 ECC .27680 INC 1.6499 vl 30.196

APO 245.66 v2 26.444

ETC 255.85 CLP 23.18

LAUNCH DATE NOV 30 1964 FLIGHT TIME 142.00 ARRIVAL DATE ApR 21 1965

HELIOCEMT RIC CQtA|C

RL 147.53 LAL -.00

RP 245.33 LAP 1.23

RC 122.260 GL 8.31

PLANETOCENTRIC CONIC

C3 37.912 VHL 6.157

LNCM AZMTH LNCH TIME

90.00 17 41 34

90.00 7 54 39

100.00 19 7 27

100.00 9 11 48

110.00 20 25 16

110.00 10 10 28

DISTANCE 389.363 EARTH TO MARS

LOL 67.83 VL 38.028 GAL -3._0 AZL 88.58 HCA 119.76 SMA 264.71 ECC .44644 INC 1.4177 vl 30.200

LOP 187.89 Vp 24.095 GAP 26.21AZP 90.70 TAL 347.99 TAp 107.75 RCA 146.53 APO 382.88 v2 22.334

GP 1.23 ZAL 109.37 ZAP 176.38 ETS 138.79 ZAE 154.54 ETE 359.60 ZAC 89.81ETC 256.09 CLP 176.60

DLA 6.65 RAL 180.93 RAD 6568.5 VEL 12.621 PTH 2.29 VMP 11.868 OpA .66

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2644.26 -27.13 70.56 56.70 98.36 18 25 58 2044.S

4745.42 16.67 203.39 51.11 66.77 9 13 45 4145.4

2368.35 -28.50 50.02 56.47 99.41 19 46 53 1766.4

4496.36 17.92 184.52 50.33 63.57 10 26 44 5896.6

2124.82 -32.13 30.73 55.66 102.34 21 0 41 1324.8

4312.86 21.23 168.87 48.82 62.57 11 22 21 3712.9

RAp 184.68 ECC 1.6239

INJ 2 LAT INJ 2 LONG

-25.72 62.18

13.39 196.26

-26.91 41.39

14.49 177.41

-30.10 22.10

17.41 161.85

DIFFERENTIAL CORRECTIONS

TOE .7284 TRA-t.8337 TC3 .6540 BAU .3320

ROE -.3800 RRA -.2569 RE3 -.0376 FAU .03372

FOE -.2170 FRA .9426 FC3-1.2268 8SP 6339

80E .9311 BRA 1.8338 BC3 .6351 FSP 406

LAUNCH DATE NOV 30 1964

HELIOCENTRIC CONIC

RL 147.53 LAL -.QO

RP 245.12 LAP 1.21

RC 124.216 GL 8.44

PLANETOCENTRIC CONIC

C3 33.851 VHL 3.968

LNCH AZNTH LNCH TIME

90.00 17 36 18

90.00 7 53 27

100.00 19 2 4

100.00 9 12 22

110.00 20 20 22

110.00 10 10 33

DIFFERENTIAL CORRECTIONS

TOE .7044 TRA-1.8133 TC3 .7124 BAU .3419

RDE -.5603 RRA -.2484 RC3 -.0380 FAU .05337

FOE -.2137 FRA .9504 FC3-1.3371 8SP 6632

8DE .9000 BRA 1.8302 BC3 .7134 FSP 427

MID-COURSE EXECUTION ACCURACy

SOT 2025.3 SGR 593.2 SG3 132.4

RRT .0121RRF -.0339 RTF -.8090

SG8 2108.4 R23 -.0232 R13 -.8090

SG1 2023.3 SG2 593.2 THA .22

FLIGHT TIME 144.00

DISTANCE 390.837

ORBIT DETERMINATION ACCURACY

ST 853.7 8R 544.6 SS 345,7

CRT -.7062 CRS -,4887 CST .9387

LSA 1001.5 MSA 373.3 $SA 30.5

EL1 951.7 EL2 343.9 ALF 151.68

ARRIVAL DATE ApR 23 1965

EARTH TO MARS

LOL 67.83 VL 35.882 GAL -3.31 AZL 88.59 HCA 120.66 SMA 259.36 ECC .43472 INC

LOP 188.49 VP 23.899 GAp 25. 59 A_ 90.72 TAL 348,39 TAp 109.05 RCA 146.61 Apo

GP 1.27 ZAL 108.65 ZAp 175.90 ETS 160.63 ZAE 154.18 ETE 359.84 ZAC 89.94 ETC

DLA 9.03 RAL 180.33 RAD 6568.4 VEL 12.539 pTH 2.27 VHP 11.385 OpA .32 RAp

L-I TIME [NJ LAT ]NJ LONG INJ RT ASC ]NJ AZMTH INJ TIME

2643.18 -27.14 70.48 53.22 98.40 18 20 21

4718.24 15.93 201.74 49.34 66.28 9 14 5

2366.57 -28.48 49.90 54.98 99.47 19 41 30

4470.08 17.17 182.91 48.93 65.1§ 10 26 52

2121.52 -32.09 30.48 54.17 102.48 20 55 44

4287.90 20.46 167.36 47.23 62.00 11 22 1

MID-COURSE ExECuTION ACCURACY

SGT 2066.2 SCA_ 589.5 SG3 160.6

RRT .0186 RRF -.0358 RTF -.8130

SGB 2148.6 R23 -.0193 R13 -.8130

SGI 2066.2 SG2 589.4 THA .33

1.4033 V1 30.200

372.11 V2 22.374

256.07 CLP 176.10

185.26 ECC 1.5900

PO CST TIM INJ 2 LAT INJ 2 LONG

2043.2 -25.70 62.11

4118.2 12.59 194.66

1766.6 -26.88 41.46

3870.1 13.68 175.86

1521.5 -30.04 21.87

3687.9 16.55 160.41

ORBIT DETERMINATION ACCURACy

ST 856.0 SR 341.0 $9 347.4

CRT -.6982 CRS -.4780 CST .9582

LSA 1001.1NSA 378.1SSA 31.3

ELI 950.7 EL2 348.7 ALF 152.12
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 146.00 ARRIVAL DATE ApR 25 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00 LOL 67.83 VL 35.744 GAL

RP 244.91 LAP 1.19 LOP 189.39 vp 23.712 GAP 24.97

RC 126.220 GL 8.55 GP 1.51 ZAL 107.91 ZAP 17_.42

PLANETOCENTRIC CONIC

C3 33.933 VHL 5.825 OLA 9.46 RAL 179.72 RAO 6568,3

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 17 30 30 2642.67 -27.14 70.44

90.00 7 56 13 4890.99 15.18 200.09

100.00 18 56 30 2565.35 -28.47 49.81

100.00 9 12 55 4443.55 16.41 181.31

110.00 20 15 18 2118.73 -32.04 30.27

110.00 10 tO 36 4262.93 19.65 165.87

DISTANCE 392.356 EARTH TO MARS

-5.53 AZL 88.61HCA 121.56 SMA 254.47 ECC .42354 INC 1.3927 Vl 30.200

AZP 90.73 TAL 548.80 TAp 110.36 RCA 146.69 APO 362.24 V2 22.396

ETS 162.08 ZAE 153.87 ETE .08 ZAC 90.07 ETC 256.05 CLP 175.61

VEL 12.462 pTH 2.25 VHp 11.311DpA .39 RAP 185.65 ECC 1.5585

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

53.73 98.42 18 14 33 2042.7 -25.69 62.07

47.97 65.81 9 14 24 4091.0 11.79 193.06

53.49 99.52 19 35 55 1765.3 -26.86 41.37

47.38 64.66 10 26 58 3843.5 12.86 174.32

52.68 102.59 20 50 37 1518.7 -29.98 21.67

45.65 61.45 11 21 39 3662.9 15.69 158.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2109.3 SGR 585.5 SG3 169.1 ST 858.7 SR 537.3 SS 348.0

RRT .0238 RRF -.0388 RTF -.8181 CRT -.6915 CRS -.4635 CST .9361

SGB 2189.1 R23 -.0177 R15 -.8182 LSA 1000.6 MSA 380.6 SSA 32.1

SG$ 2109.4 SG2 585.3 THA .41 EL1 950.3 EL2 350.7 ALF 152.56

DIFFERENTIAL CORRECTIONS

TOE .6824 TRA-1.7878 TC3 .7775 BAU .3532

ROE -.5413 RRA -.2402 RC3 -.0381FAU .05704

FOE -.2083 FRA .9583 FC3-1.4552 BSP 6862

80E .8711BRA 1.8039 BC$ .7785 FSP 450

LAUNCH OATE NOV 30 1964 FLIGHT TIME 148.00 ARRIVAL DATE ApR 27 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.DO LOL 67.83 VL

RP 244.68 LAP 1.16 LOP 190.30 VP 23.534 GAP 24.36

RC 128.267 GL 8.89 GP 1.35 ZAL 107.15 ZAp 174.92

PLANETOCENTRIC CONIC

C3 32.149 VHL 5.670 OLA 9.88 RAL 179.06 RAD 6568.3

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG

90.00 17 24 51 2642.74 -27.14 70.45

90.00 7 56 58 4663.89 14.41 198.46

100.00 18 50 44 2364.67 -28.46 49.76

100.00 9 13 26 4417.00 15.63 179.73

110.00 20 10 4 2116.44 -32.01 30.10

110.00 10 10 35 4238.00 18.84 164.40

DISTANCE 394.039 EARTH TO MARS

35.613 GAL -3.$§ AZL 88.62 HCA 122.46 SHA 249.97 ECC .41287 INC 1.3798 Vl 30.200

VEL 12.390 pTH 2.24 VHP 11.043 DpA .26 RAp 186.03

INJ RT ASC INJ AZIATH INJ TIME PC) CST TIM INJ 2 LAT

52.23 98.41 18 8 34 2042.7 -25.69

48.41 65.36 9 14 41 4063.7 10.97

52.00 99.54 19 30 9 1764.7 -26.85

45.82 64.19 10 27 3 3817.0 12.03

51.19 102.69 20 45 20 1516.4 -29.93

44.07 60.93 11 21 13 3638.0 14.82

OIFFERENTIAL CORRECTIONS

TOE .6809 7RA-1.7608 TC3 .8478 BAU .3647

ROE -.5230 RRA -.2323 RC3 -.0380 FAU .05875

FDE -.2019 FRA .9663 FC3-1.3821 BSP 7071

BOE .8428 BRA 1.7760 BC3 .8484 FSP 477

MID-COURSE EXECUTION ACCURACY

SGT 2152.1 SGR 581.3 SG5 178.0

RRT .0288 RRF -.0427 RTF -.8235

SGB 2229.3 R23 -.0171 R13 -.8236

861 2152.2 SG2 581.1 THA .48

AZP 90.74 TAL 349.22 TAp 111.68 RCA 146.77 ApO 353.18 V2 22.418

ETS 163.25 ZAE 153.61ETE .31 ZAC 90.19 ETC 256.04 CLP 175.10

ECC 1.5291

INJ 2 LONG

62.08

191.47

41.33

172.78

21.51

157.59

oRBIT DETERMINATION ACCURACY

ST 860.5 SR 533.3 SS 347.9

CRT -.6848 CRS -.4455 CST .9528

LSA 999.0 MSA 383.1SSA 32.8

EL1 949.1EL2 352.4 ALF 152.98

LAUNCH DATE NOV 30 1964 FLIGHT TIME 150.00 ARRIVAL DATE ApR 29 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 244.48 LAP 1.14

RC 130.334 GL 8.60

PLANETOCENTRIC CONIC

C3 30.490 VHL 5.522

LNCH AZMTH LNCH TIME

90.00 17 18 21

90.00 7 57 41

100.00 18 44 46

100.00 9 13 54

110.00 20 4 40

110.00 10 10 32

OIFFERENTIAL CORRECTIONS

TOE .6402 7RA-1.7322 TC3 .9240 BAU .3769

ROE -.3033 RRA -.2247 RC3 -.0376 FAU .06055

FOE -.1942 FRA .9738 FC3-1.7193 BSP 7247

BDE .8136 BRA 1.7467 BC3 .9247 FSP 505

DISTANCE 595.886 EARTH TO MARS

LOL 67.83 VL 35.487 GAL -2.97 AZL 88.65 HCA 123.37 SMA 245.83 ECC .40269 INC 1.3666 vl 50.200

LOP 191.20 VP 23.365 GAP 23.74 AZP 90.75 TAL 349.65 TAp 113.02 RCA 146.84 APO 344.83 V2 22.440

GP 1.40 ZAL 106.36 ZAp 174.42 ETS 164.21 ZAE 153.40 ETE .55 ZAC 90.32 ETC 256.02 CLP 174.39

DLA 10.31RAL 178.38 RAD 6568.2 VEL 12.323 pTH 2.22 VHp 10.782 DpA .13 RAp 186.41ECC 1.5018

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZtATH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2643.39 -27.14 70.49 50.73 9_8.39 18 2 24 2043.4 -25.70 62.12

4636.40 13.63 196.83 44.85 64.94 9 14 57 4036.4 10.14 189.89

2364.55 -28.46 49.75 50.50 99.55 19 24 13 1764.5 -26.85 41.32

4390.48 14.83 178.16 44.25 63.75 10 27 5 3790.5 11.19 171.26

2114.65 -31.98 29.97 49.70 102.76 20 39 54 1514.7 -29.90 21.38

4213.14 18.01 162.95 42.50 60.44 11 20 45 3613.1 13.94 136.20

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2195.4 8GR 576.9 SG3 187.3 ST 861.7 SR 529.2 SS 347.0

RRT .0334 RRF -.0472 RTF -.8293 CRT -.6785 CRS -.4251CST .9484

SGB 2269.9 R23 -.0174 R13 -.8294 LSA 996.7 NSA 385.4 SSA 33.3

SGI 2195.5 862 576.6 THA .54 EL1 947.4 ELZ 333.6 ALF 153.39

LAUNCH DATE NOV 30 1964 FLIGHT TIME 152.00 ARRIVAL DATE NAY 1 1965

HELIOCENTRIC CONIC DISTANCE 397.883 EARTH TO MARS

RL t47,33 LAL -.OO LOt_ 67,83 VL 35,367 GAL -2.79 AZL 88,65 HCA $24.28 SNA 242.01 ECC .39299 INC 1.3530 V1 30.200

RP 244.23 LAp 1.12 LOP 192.11 Vp 23.204 GAP 23.13 AZP 90.76 TAL 350.08 TAp 114.36 RCA 146.90 APO 337.12 V2 22.463

RC 132.477 GL 8.92 GP 1.44 ZAL 103.54 ZAp 173.91ETS 165.00 ZAE 153.23 ETE .79 ZAC 90.45 ETC 256.00 CLP 174.08

PLAN(TOCENTRIC CONIC

C3 26.947 VHL 5.580 DLA 10.74 RAL 577.67 RAD 6568.2 VEL 12.261PTH 2.21VHp 10.528 DpA .01 RAp 186.79 ECC 1.4764

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT

90.00 17 12 0 2644.61 -27.16

90.00 7 58 22 4609.16 12.84

100.00 18 38 42 2364.98 -28.47

100.00 9 14 21 4364.03 14.03

110.00 19 59 6 2113.37 -31.96

110.00 10 10 28 4188.40 17.17

DIFFERENTIAL CCRRECTIONS

TOE .6195 TRA-1.7057 TC3 $.0047 BAU .3895

ROE -.4885 RRA -.2174 RC3 -.O368 FAU .06242

FOE -.188t FRA .9801 FC3-1.8870 BSP 7455

BOE .7888 BRA 1.7155 BC3 1.0053 FSP 536

INJ LONG INJ RT ASC INJ AZIATH INJ TINE PC) CST TIN INJ 2 LAT INJ 2 LONG

70.58 49.23 98.35 17 56 4 2044.6 -25.72 62.21

195.22 43.50 64.54 9 15 11 4009.2 9.31 188.35

49.78 49.00 99.53 19 18 7 1765.0 -26.86 41.35

176.60 42.70 63.33 10 27 5 3764.0 10.34 169.76

29.88 48.20 102.85 20 34 20 1513.4 -29.87 21.29

161.52 40.94 59.98 15 20 14 3588.4 13.05 134.83

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 2237.4 8GR 572.3 SG3 $97.1 ST 861.7 SR 524.8 SS 345.2

RRT .0385 RRF -.0523 RTF -.8349 CRT -.6722 CRS -.4018 CST .9428

9GB 2309.5 R23 -.0183 R$3 -.8350 LSA 992.8 NSA 387.7 SSA 34.1

SG$ 2237.6 SG2 371.9 THA .60 ELI 944.6 EL2 354.4 ALF 155,77
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JPL TM 33-t00 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 30 1964

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 243.98 LAp 1.09

RC 134.631GL g.03

PLANET(XENTR1C CONIC

C3 27.512 VHL 5.245

LNCH AZMTH LNCH TIME

90.00 17 5 26

90.00 7 59 2

100.00 18 32 26

100.00 9 14 45

110.00 19 53 24

110.00 10 10 16

FLIGHT TIME 1§4.00 ARRIVAL DATE HAY 3 1965

DISTANCE 400.014 EARTH TO MARS

LOL 67.83 VL 35.252 GAL -2.62 AZL 88.66 HCA 125.19 SMA 238.48 ECC .38572 INC 1.3392 vl SO.ZOO

LOP 195.02 vp 25.051 GAP 22.53 AZP 90.77 TAL 350.53 TAp 115.72 RCA 146.97 APO 329.99 V2 22.486

GP 1.49 ZAL 104.70 ZAp 173.59 ETS 165.67 ZAE 153.12 ETE 1.03 ZAC 90.59 ETC 255.99 CLP 175.56

DLA 11.17 RAL 176.93 RAD 6568.1VEL 12.202 PTH 2.19 VHp 10.280 DpA -.11 RAp 187.16 ECC 1.4528

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2646.40 -27.17 70.71 47.74 98.29 17 49 35 2046.4 -25.75 62.33

4582.00 12.04 193.63 41.76 64.18 9 15 24 3982.0 8.47 186.77

2365.94 -28.48 49.85 47.50 99.50 19 11 52 1765.9 -26.87 41.42

4337.69 13.22 175.07 41.16 62.94 10 27 3 3737.7 9.49 168.26

2112.58 -31.95 29.82 46.71 102.85 20 28 37 1512.6 -29.86 21.23

4163.82 16.33 160.11 39.39 59.54 11 19 40 3563.8 12.16 153.48

DIFFERENTIAL CQRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE .5986 TRA-1.6713 TC3 1.0909 BAU .4014 6GT 2280.4 SGR 567.4 SG3 207.4 ST 860.4 SR 520.3 SS 343.0

ROE -.4719 RRA -.2104 RC3 -.0357 FAU .D6439 RRT .0433 RRF -.0380 RTF -.8406 CRT -.6653 CRS -.3761CST .9364

FDE -.1732 FRA .9860 FC3-2.0283 6SP 7589 SG8 2549.9 R23 -.0192 R13 -.8407 LSA 987.6 MSA 390.0 SSA 34.8

BOE .7622 BRA 1.6845 8C3 1.0915 FSP 568 $G1 2Z80.5 862 566.9 THA .66 EL1 940.6 EL2 335.3 ALF 154.13

LAUNCH DATE NOV 30 1964 FLIGHT TIME 156.00 ARRIVAL DATE NAY 3 1965

HELIOCENTRIC C_lIC

RL 147.53 LAL -.00 LCX. 67.83 VL 35.142 GAL

RP 243.75 LAp 1.O7 LOP 193.93 VP 22.906 GAp

DISTANCE 402.268

-2.46 AZL 88.67 HCA 126.10 SMA

21.92 AZP 90.78 TAL 350.98 TAp

EARTH TO MARS

235.20 ECC .37489 INC 1.5250 Vl 50.200

117.08 RCA 147.03 Apo 323.38 V2 22.510

RC 136.814 GL 9.13 G.P 1.54 ZAL 103.84 ZAP 172.86 ETS 166.23 ZAE 153.05 ETE 1.27 ZAC 90.72 ETC 255.97 CLP 173.03

PLAN(TOCENTRIC CONIC

C3 26.177 VHL 5.116 DLA 11.61RAL 176.17 RAD 6568.1VEL 12.147 PTH 2.18 VHp 10.039 DpA -.22 RAp 187.53 ECC 1.4308

LNCH AZMTM LNCH TIME L-I TIME INJ LAY |NJ LONG |NJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 38 47 2646.74 -27.20 70.88 46.24 98.21 17 42 56 2048.7 -25.78 62.49

90.00 7 59 39 4554.97 11.23 192.05 40.22 63.84 9 15 34 3955.0 7.63 185.26

100.00 18 26 1 2367.44 -28.49 49.96 46,01 99.44 19 § 28 1767.4 -26.90 41.52

100.00 9 13 7 4311.51 12.41 173.55 39.62 62.58 10 26 38 3711.5 8.64 166.79

110.00 19 47 33 2112.27 -31.95 29.80 45.22 102.66 20 22 46 1512.3 -29.85 21.21

110.00 10 10 3 4139.44 15.48 158.73 37,85 59.14 11 19 3 5539.4 11.27 152.15

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5771 TRA-1.6408 TC3 1.1791BAU .4128 SGT 2322.1 $GR 562.4 863 218.1 ST 857.7 SR 515.5 SS 340.2

ROE -.4561RRA -.2033 RC3 -.0341FAu .08642 RRT .0493 RRF -.0644 RTF -.6457 CRT -.6578 CRS -.3472 CST .9288

FOE -.1841FRA .9911 FC3-2.1966 BSP 7756 SG8 2389.2 R23 -.0202 R13 -.8437 LSA 980.7 MSA 392.6 SSA 55.6

BDE .7356 BRA 1.6533 BC3 1.1796 FSP 602 SG1 2322.3 SG2 561.6 THA .73 EL1 935.2 EL2 356.1ALF 154.47

LAUNCH DATE NOV 30 1964 FLIGHT TIME 158.00 ARRIVAL DATE MAY 7 1965

HEL|OCENTRIC CORIC

RL 147.33 LAL -.00

RP 246.50 LAp 1.05

RC 158.022 GL 9.23

PLANETOCENTRIC CONIC

C3 24.938 VHL 4.994

LNCH AZMTH LNCM TIME

90.00 16 51 57

90.00 8 O 13

100.00 18 19 26

100.00 9 15 23

110.00 19 41 34

110.00 10 9 46

DISTANCE 404.635

LCd. 67.83 VL 35.037 GAL -2.29 AZL 88.69 HCA 127.01 SMA

LOP 194.85 VP 22.769 GAP 21.32 AZP 90.79 TAL 351.44 TAp

Gp 1.39 ZAL 102.95 ZAP 172.32 ETS 166.71 ZAE 153.02 ETE

EARTH TO MARS

232.16 ECC .36646 INC 1.3105 Vl 30.200

118.45 RCA 147.09 APO 317.24 v2 22.535

1,52 ZAC 90.85 [TC 255.96 CLP 172.49

DLA 12.06 RAL 175.39 RAD 6568.0 VEL 12.096 PTH 2.17 VHp

L-I TIME |NJ LAT |NJ LONG |NJ RT ASC ZNJ AZMTH |NJ TIME

2651.61 -27.22 71.08 44.74 98.11 |7 36 9

4528.12 10.42 190.50 38.70 63.52 9 15 42

2369.44 -28.52 S0.10 44.51 99.37 18 58 56

4285.53 11.59 172.06 38.09 62.25 10 26 51

2112.43 -31.95 29.81 43.75 102.85 20 16 47

4115.29 14.63 157.37 36.33 56.76 11 18 22

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE .3564 TRA-1.6094 TC3 1.2742 BAU .4249 SGT 2364.9 SGR SS7.1 SG3 229.4

ROE -.4409 RRA -.1970 RC3 -.0319 FAU .06839 RRT .0553 RRF -.0713 RTF -.8§09

FOE -.1324 FRA .9952 FC3-2.3615 9SP 7912 SG8 2429.6 R23 -.0216 R13 -.8510

8OE .7099 BRA 1.6214 BC3 1.2746 FSP 639 961 2365.1 SG2 556.2 THA .79

LAUNCH DATE NOV 30 1964 FLIGHT TIME 160.00

HELIOCENTR|C C.QN|C OISTANCE 407.100

RL 147.53 LAL -.00 LOL 67.83 VL 34.936 GAL -2.13 AZL 88.70 HCA 127.93 SMA 229.34 ECC .35841

tip 243.25 LAp 1.02 LOP 195.76 VP 22.638 GAP 20.73 AZP 90.80 TAL 331.91 TAp 119.84 RCA 147.14

RC 141.251 GL 9.32 GP 1.65 ZAL 102.05 ZAP 171.78 ETS 167.12 ZAE 153.04 ETE 1.77 ZAC 90.99

PLAN(TOCENTRIC CONIC

C3 23.783 VHL 4.877 DLA 12.50 RAL 174.56 RAD 6568.0 VEL 12.048 PTH 2.15 VHP 9.574 DpA -.43

LNCH AZMTH LNCH TIME L-I TIME INJ LAT ZNJ LONG |NJ RT ASC INJ AZI4TH |NJ TIME PO CST TiM

90.00 16 44 58 2654.99 -27.26 71.32 43.24 97.99 17 29 13 2055.0

90.00 8 0 45 4501.49 9.61 188.96 37.19 63.24 9 15 47 3901.3

100.00 18 12 44 2371.93 -28.54 50.28 43.02 99.28 18 52 16 1771.9

100.00 9 15 40 4259.79 10.77 170.58 36.56 61.95 10 26 40 3659.8

110.00 19 35 28 2113.04 -31.96 29.65 42.25 102.83 20 10 41 1513.0

110.00 10 9 23 4091.44 13.79 136.04 34.81 58.41 11 17 37 3491.4

DIFFERENT|AL CGRRECT|ON9 MID-COURSE EXECUT|ON ACCURACY

TOE .5349 TRA-1.5770 TC3 1.3740 BAU .4370 SGT 2406.7 9GR 551.6 SG3 241.3

-oROE 4263 2RA -.1908 RC3 -.0292 FAU .07087 RRT .0621RRF *.0792 RTF -.8560

FDE -.1391 FRA .9960 FC3-2.3796 BSP 8063 _ 2469.1 R23 -.0231 R13 -.8561

B02 .9939 BRA 1,3685 BC3 1,3743 F_P 676 981 2407.0 SG2 _50.5 THA .86

9.804 DpA -.33 RAp 187.89 ECC 1.4104

PO CST TIM INJ 2 LAT INJ 2 LONG

2051.6 -25.82 62.69

3928.1 6.78 183.71

1769.4 -26.95 41.66

3665.5 7.78 165.33

1512.4 -29.85 21.22

3515.3 10.39 150.84

ORBIT DETERMINATION ACCURACY

ST 854.4 9R 510.6 SS 337.1

CRT -.6504 CRS -.3162 CST .920D

LSA 973.1MSA 395.0 8SA 36.4

EL1 929.3 EL2 356.6 ALF 154.79

ARRIVAL DATE MAY 9 1965

EARTH TO MARS

INC 1.2956 vl 30.200

Apo 311.53 V2 22.560

ETC 255.95 CLP 171.95

RAp 188.25 ECC 1.3914

INJ 2 LAT INJ 2 LONG

-25.87 62.93

5.94 182.21

-26.97 41.84

6.93 163o90

-29.86 21.27

9.51 149.36

ORB|T DETERMINATION ACCURACY

ST 848.9 SR 505.5 SS 333.2

CRT -.6421 CRS -.2804 CST .9092

LSA 963.1 MSA 397.7 SSA 37.1

EL1 921.2 EL2 357.1 ALF 153.08
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LNCH AZMTH LNCH TIME L-I TIME

90.00 16 37 51 2858.84

90.00 8 1 14 4475.14

100.00 18 5 54 2374.88

100.00 9 15 52 4234.34

110.00 19 29 15 2114.07

110.00 10 _ 0 4087.91

DIFFERENTIAL COR_CTIONS

LAUNCH OATE _K)V 30 1964 FLIGHT TIME 162.00 ARRIVAL OATE MAY 11 1965

HELIOCENTRIC CC_4I¢ OISTANC[ 409._60 EARTH TO MARS

RL 147.53 LAL -.00 LOt. 67.83 VL 34.839 GAL -1.98 AZL 88.72 HCA 128.85 SMA 226.70 ECC .35074 INC 1.2803 V1 50.200

RF 243.00 LAP 1.00 LOP 196.68 VP 22.515 GAP 20.13 AZP 90.80 TAL 352.38 TAp 121.23 RCA 147.19 Apo 306.21 V2 22.585

RC 143.499 GL 9.40 GP 1.71 ZAL 101.12 ZAP 171.23 (TS 167.47 ZAE 153.10 ETE 2,04 ZAC 91.12 ETC 255.94 CLP 171.39

PLANETOCENTRIC CONIC

C3 22.711VHL 4.766 OLA 12.94 RAL 173.75 RAO 6567.9 vEL 12.004 PTH 2.14 VHP 9.350 DPA -.53 RAP 188.61ECC 1.3738

INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME

-27.29 71.60 41.75 97.88 17 22 10

8.80 187.45 35.69 62.98 9 15 49

-28.58 50.50 41.54 99.17 18 45 29

9.95 169.14 35.08 61.67 10 26 26

-31.98 29.93 40.77 102.79 20 4 29

12.94 154.74 33.30 58.08 11 16 48

MID-COURSE EXECUTION ACCURACY

TOE .5126 TRA-1.5450 TC3 1.4773 BAU .4486 8GT 2448.5 8GR 545.9 963 253.8

ROE -.4122 RRA -.1643 RC3 -.02§9 FAU .07326 RRT .0701RRF -.0878 RTF -.8608

FOE -.1248 FRA 1.0000 FC3-2.7927 BSP 8247 SGB 2508.8 R23 -.0244 R13 -.8609

80E .6578 8RA 1.5560 BC3 1.4776 FSP 717 861 2448.8 SG2 544.5 THA .94

LAU_ICH DATE NOV 30 1964 FLIGHT TIME 164.00 ARRIVAL DATE NAY 13 1965

HELIOCENTRIC CJ_IIC OISTANCE 412.305 EARTH TO MARS

RL 147.53 LAL -.00 LOt. 67.83 VL 34.747 GAL -1.92 AZL 88.74 HCA 129.77 SIdA 224.24 ECC .34342 [NC 1.2645 vl 30.200

RP 242.74 LAP .97 LOP 197.80 VP 22.398 GAP 19.54 AZP 90.81 TAL 352.86 TAp 122.62 RCA 147.23 APO 301.25 V2 22.611

RC 145.763 GL 9.47 GP 1.77 ZAL 100.18 ZAP 170.66 ET9 167.77 ZAE 153.20 ETE 2.31 ZAC 91.26 ETC 255.92 CLP 170.83

PLANETOCENTR|C CONIC

C3 21.715 VHL 4.660 OLA 13.38 RAL 172.89 RAO 6587.9 VEL 11.982 PTH 2.13 VHP 9.132 DpA -.62 RAp 188.96 ECC 1.5574

PO CST TIM |NJ 2 LAT INJ 2 LONG

2058.8 -25.92 63.20

3875.1 5.11 180.72

1774.9 -27.01 42.04

3634.3 6.09 162.48

1514.1 -29.89 21.34

3467.9 8.63 148.50

ORBIT DETERMINATION ACCURACY

ST 841.8 SR 500.3 58 329.0

CRT -.6327 CRS -.2413 CST .8969

LSA 951.4 MSA 400.7 SSA 38.0

EL1 911.5 EL2 357.8 ALF 155.35

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 30 37 2868.15 -27.33 71.91 40.27 97.71 17 15 0 2063.2 -25.98 63.50

90.00 8 1 39 4449.09 7.99 185.97 34.20 62.74 9 15 48 3849.1 4.27 179.26

100.00 17 58 57 2376.25 -28.61 50.74 40.05 99.05 18 38 35 1778.3 -27.07 42.28

100.00 9 16 0 4209.22 9.13 167.72 35.58 61.41 10 26 9 3609.2 5.25 161.09

110.00 19 22 56 2115.50 -32.00 30.03 39.30 102.73 19 58 11 1515.5 -29.91 21.44

110.00 10 9 30 4044.74 12.11 153.47 31.81 57.79 11 15 55 3444.7 7.77 147.06

DIFFERENTIAL C_RECTIONS NIO-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .4908 TRA-1.5119 TC3 1.5838 BAU .4598 SGT 2488.9 9GR 540.1 863 266.9 ST 833.6 8R 494.9 SS 324.4

RDE -.5987 RflA -.1787 RC3 -.0218 FAU .07576 RRT .0786 RRF -.0972 RTF -.8653 CRT -.6251CRS -.1985 CST .8825

FOE -.1095 FRA 1.0002 FC3-3.0204 BSP 8397 9GB 2546.8 R23 -.0260 RI3 -.8654 LSA 958.4 MSA 403.7 SSA 58.8

BDE .6324 BRA 1.5224 9C3 1.5840 FSP 760 SG1 2489.3 862 538.3 THA 1.02 EL1 900.8 EL2 358.1 ALF 155.60

LAUNCH OATE NOV 30 1964 FLIGHT TIME !66.00 ARRIVAL OATE MAY 15 1965

HELIOCENTRIC CONIC OI$TANCE 415.050 EARTH TO MARS

RL 147.55 LAL -.00 COL 67.83 VL 54.659 GAL -1.68 AZL 88.75 HCA 130.69 5MA 221.94 ECC .33645 INC 1.2484 vl 50.200

RP 242.47 LAP .95 LOP 198.52 VP 22.287 GAP 18.96 AZP 90.81TAL 553.34 TAp 124.05 RCA 147.28 Apo 296.61 V2 22.658

RC 148.041GL 9.55 GP 1.85 ZAL 99.22 ZAp 170,09 [TS 168.05 ZAE 153.34 ET[ 2.59 ZAC 91.40 ETC 255.91CLP 170.26

PLANETOCENTRIC CONIC

C5 20.788 VHL 4.559 DLA 15.82 RAL 172.01RAO 6567.8 VEL 11.923 pTH 2.12 VHP 8.919 DpA -.71 RAp 189.50 ECC 1.3421

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 23 16 2667.89 -27.57 72.25 58.78 97.54 17 7 44 2067.9 -26.05 63.83

90.00 8 2 0 4423.58 7.19 184.51 32.72 62.54 9 15 43 5823.4 3.45 177.82

100.00 17 51 54 2382.04 -28.65 51.01 38.57 98.91 18 31 36 1782.0 -27.12 42.55

100.00 9 16 3 4184.47 8.32 166.33 32.10 61.19 10 25 47 3584.5 4.42 159.72

110.00 19 16 30 2117.30 -32.02 30.17 57.83 102.65 19 51 48 1517.5 -29.95 21.57

110.00 10 7 56 4021.97 11.28 152.23 30.33 57.51 11 14 58 3422.0 6.91 145.85

CIFFERENTIAL CORRECTIONS HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4771 TRA-1.4715 TC5 1.7111 BAU .4756 SGT 2533.8 SGR 534.4 $63 280.5 57 829.4 5R 489.5 68 320.0

ROE -.3859 RRA -,1731RC3 -.0172 FAU .07832 RRT .0823 RRF -.1083 RTF -.8726 CRT -.6214 CRS -.1461 CST .8575

FOE -.0916 FRA 1.0017 FC3-3.2616 8SP 8359 sg8 2589.5 R23 -.0333 R13 -.8728 LSA 929.4 MSA 405.9 SSA 39.2

BDE .6136 BRA 1.4816 BC3 1.7112 FSP 809 SG1 2534.2 $62 532.5 THA 1.04 EL1 895.1 EL2 555.4 ALF 155.81

LAUNCH DATE NOV 30 1964 FLIGHT TIM( 168.00 ARRIVAL DATE MAY 17 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00 LOt. 67.83 VL 34.574 GAL

RP 242.20 LAP .92 L04= 199.44 VP 22.183 GAp

RC 150.350 GL 9.58 GP 1.90 ZAL 98.25 ZAp 169.51ETS 168.26 ZAE 153.52 ETE

PLANETOCENTRIC CONIC

C3 19.929 VHL 4.464 DLA 14.26 RAL 171.12 RAD 6567.8 VEL 11.887 pTH 2.11VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 16 15 50 2672.96 -27.42

90.00 8 2 17 4398.15 6.39

100.00 17 44 47 2388.14 -28.70

100.00 9 16 2 4160.19 7.52

110.00 19 10 1 2119.41 -32.05

110.00 10 7 16 3999.70 10.46

D[FFERENTIAL CORRECTIONS

TOE .4502 TRA-1.4421TC3 1.8163 BAU .4839

ROE -.3733 RRA -.1676 RC3 -.0113 FAU .08112

FDE -.0748 FRA .9983 FC3-3.5241 BSP 8613

8DE .5848 BRA 1.4518 BC3 1.8164 FSP 853

DISTANCE 417.826 EARTH TO MARS

-1.53 AZL 88.77 HCA 131.61SMA 219.80 ECC .32977 INC 1.2516 vl 50.200

19.38 AZP 90.82 TAL 353.83 TAp 125.44 RCA 147.31APO 292.28 V2 22.664

2.89 ZAC 91.54 ETC 255.90 CLP 169.68

8.711DpA -.79 RAp 189.6A ECC 1.3280

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

72.61 37.31 97.36 17 0 23 2073.0 -26.12 64.19

183.08 31.25 62.36 9 15 35 3798.1 2.64 176.41

31.31 37.10 98.76 18 24 33 1786.1 -27.19 42.85

164.97 30.64 60.99 10 25 22 3560.2 3.60 158.58

30.32 36.37 102.56 19 45 21 1519.4 -29.99 21.72

151.02 28.86 57.27 11 13 56 3599.7 6.07 144.67

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2571.1 SGR 328.1 SG3 295.0 ST 815.1 SR 483.8 55 515.2

RRT .0961RRF -.1195 R1F -.8752 CRT -.6054 CRS -.0969 CST .8415

8GB 2624.8 R23 -.0319 RI3 -.8753 LSA 910.0 MSA 410.0 SSA 40,4

SG1 2571.6 SG2 523.6 THA 1.18 EL1 877.9 EL2 557.5 ALF 156.02

1576



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 170.00 ARRIVAL DATE MAY 19 1965

HELIOCENTRIC C0041C DISTANCE 420.689 EARTH TO MARS

RL 147.53 LAL -.00 LOL 67.85 VL 34.494 GAL -1.39 AZL 88.79 HCA 132.53 SMA 217.78 ECC .32341 INC 1.2143 vl 30.200

RP 241.93 LAP .89 LOP 200.37 VP 22.085 GAp 17.80 AZp 90.82 TAL 354.32 TAp 126.85 RCA 147.35 APO Z88.22 V2 22.692

RC 152,629 GL 9.62 GP 1.97 ZAL 97.27 ZAP 168.91ETS 168.45 ZAE 153.74 ETE 3.20 ZAC 91.69 ETC 255.89 CLP 169.09

PLANETOCENTRIC CONIC

C3 19.130 VHL 4.374 DLA 14.68 RAL 170,20 RAO 6567.8 VEL 11.854 PTH 2.10 vHP 8.508 DpA -.86 RAp 189.98 ECC 1.3148

LNCH AZMTH LNCH TIME L-| TIME |NJ LAT

90.00 16 8 21 2678.35 -27,47

90.00 8 2 28 4373.37 5.61

100.00 17 37 35 2390.55 -28.74

100.00 9 15 35 4136.40 6.74

110.00 19 3 29 2121.80 -32.09

110.00 10 6 31 3977.92 9.65

DIFFERENTIAL CORRECTIONS

TOE .4265 TRA-1.4109 TC3 1.9286 BAU .4932

ROE -.3614 RRA -.1622 RC3 -.004§ FAU .08406

FOE -.0371 FRA .9944 FC3-3.8039 OSP 8815

SO£ .SSgO BRA 1.4202 SC3 1.9286 FSP 901

INJ LONG INJ RT ASC [NJ AZMTH |NJ TIME PO CST TEN INJ 2 LAT INJ Z LONG

73.00 35.84 97.17 16 52 59 2078.4 -26.19 64.57

181.68 29.80 62.20 9 15 22 3773.4 1.84 175.02

51.63 35.64 98.59 18 17 26 1790.6 -27.25 43.15

163.64 29.18 60.81 10 24 52 3536.4 2.79 157.07

30.50 34.92 102.46 19 38 50 1521.8 -30.04 21.89

149.84 27.41 57.05 11 12 49 3377.9 5.25 143.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2609.4 SGR 521.9 SG3 310.2 ST 802.1SR 477.9 SS 310.8

RRT .1091RRF -.1320 RTF -.8783 CRT -.5914 CRS -.0435 CST .8209

SGB 2661.1 R23 o.0324 R13 -.8784 LSA 891.9 MSA 413.7 SSA 41.5

SGt 2610.1 662 518.6 /HA 1.30 EL1 862.1 EL2 358.6 ALF 156.23

LAUNCH DATE NOV 30 1964 FLIGHT TIN( 172. O0

HELIOCENTRIC C.CNIC

RL 147.53 LAL -.00 LOt. 67.83 VL 34.416 GAL

RP 241.65 LAp .87 LOP 201.29 VP -21.993 GAp

RC 134.936 GL 9.65 GP 2.O5-zAL gG.28 ZAp 168.31ETS 168.62 ZAE 155.99 £TE

PLANETOCENTRIC CONIC

C3 18.339 VHL 4.288 OLA 15.10 RAL 169.27 RAO 6567.7 VEL 11.822 PTH 2.09 vHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 16 0 48 2684.01 -27.51

90.00 8 2 35 4349.12 4.83

100.00 17 30 21 2395.22 -28.79

100.00 9 13 45 4113.14 5.98

110.00 18 56 33 2124.43 -32.13

110.00 10 S 40 3956.69 8.87

DIFFERENTIAL CORRECTII_4S

TOE .4033 TRA-1.3769 TC3 2.0468 BAU .5032

ROE -.3499 RRA -.1571 RC3 .0032 FAU .08710

FOE -.0375 FRA .9883 FC3-4.1008 BSP 8980

SOE .5341 8RA 1.3859 BC3 2.0468 FSP 95_

ARR|VAL DATE MAY 21 1965

DISTANCE 423,614 EARTH TO MARS

-1.25 AZL 88.80 HCA 133.46 SMA 215.89 ECC .31735 INC 1.1965 vl 30.200

17.23 AZP 90.82 TAL 354.81 TAP 128.27 RCA 147.38 Apo 284.41 v2 22.720

3.52 Z&C 91.85 (TC 255.88 CLP 168.49

8.3110pA -.93 RAp 190.30 ECC 1.3026

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.41 34.38 96.98 16 45 32 2084.0 -26.26 64.97

180.32 28.36 62.06 9 15 4 3749.1 1.06 173.67

51.97 34.18 98.42 18 10 16 1795.2 -27.32 43.47

_62.35 27.74 60.65 10 24 16 3513.1 2,01 155.79

30.70 33.47 102.35 19 32 18 t524.4 -30.09 22.07

148.71 25.97 56.85 11 11 36 3356.7 4.44 142.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 2646.4 8GR 515.6 SG3 326.1 ST 787.6 8R 472.0 SS 306.3

RRT .I225 RRF -.1458 RTF -.8818 CRT -.5777 CRS .0166 CST .7951

SGB 2696.2 R23 -.0338 R13 -.8820 LSA 872.2 NSA 417.7 SSA 42.6

Sgl 2647.2 $62 51_.6 THA 1.42 ELI 645.1 EL2 359.1ALF 156.39

L&UNCH DATE NOV 30 1964 FLIGHT T|M( 174.00 ARRIVAL DATE MAY 23 1965

HELIOCENTRIC CONIC DISTANCE 426.597 EARTH TO MARS

RL 147.53 LAL -.DO LOL 67.83 VL 34.342 GAL -1.12 AZL 88.82 HCA 134.39 SMA 214.12 ECC .31157 INC 1.1761 vl 30.200

RP 241.36 LAP .84 LOP 202.22 VP 21.907 LAP 18.66 AZF 80.82 TAL 355.30 TAp 129.69 RCA 147.41 Apo 280.64 v2 22.748

RC 157.250 GL 9.66 GP 2.13 ZAL g5,27 ZAp 167.69 ETS 168.76 ZAE 154.28 [TE 3.87 ZAC 91.98 ETC 255.88 CLp 167.88

PLANETOC(NTRIC CONIC

C3 17.700 VHL 4.207 OLA 15.51RAL 168.32 RAG 6567.7 VEL 11.793 PTH 2.09 VHp 8.117 DpA -.99 RAp 190.63 ECC 1.2913

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST T|N %NJ 2 LAT INJ 2 LONG

90.00 15 53 13 2689.88 -27.36 73.83 32.92 96.77 16 38 3 2089.9 -26.34 65.38

90.00 8 2 35 4325.46 4.08 178.9g 26.94 61.95 9 14 41 3725.5 .30 172.35

100.00 17 23 4 2400.08 -28.84 52.52 32.73 98.24 18 3 4 1800.1 -27.40 43.82

100.00 9 15 25 4090.47 5.20 161.09 26.32 60.52 10 23 35 3490.5 1.24 154.55

110.00 18 50 16 2127.26 -32.17 30.91 32.05 102.24 19 25 43 1527.3 -30.15 22.28

110.00 10 4 42 3936.96 8.10 147.60 24.54 56.68 11 10 19 3336.1 3.66 141.33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TOE .3814 TRA-1.3441TC3 2.1679 8AU .5130 SGT 2684.4 SGR 509.3 SG3 342.8 ST 773.0 SR 466.1 SS 302.8

ROE -.3389 RRA -.1522 RC3 .0122 FAU .09031 RRT .1572 RRF -.1615 RTF -.8853 CRT -.5633 CRS .0817 CST .7648

FOE -.0167 FRA .9824 FC3-4.4170 BSP 9160 SG8 2732.3 R23 -.0359 R13 -.8855 LSA 852.3 NSA 422.1 SSA 43.7

DOE .5102 BRA 1.3527 8C3 2.1679 FSP 1009 SGI 2685.3 gG2 504.4 THA 1.55 EL1 827.9 EL2 359.6 ALF 156.57

LAUNCH DATE NOV 30 1964 FLIGHT TIME 176.00 ARRIVAL DATE NAY 25 lg65

30,200

22.777

167.25

HELIOCENTRIC C_IC DISTANCE 429.634 EARTH TO MARS

RL 147.53 LAL -.00 LOt. 67.83 VL 34.272 GAL -.98 AZL 88.84 HCA 135.32 SHA 212.46 ECC .30606 INC 1.1591 vl

RP 241.08 LAp .82 LOP 203.13 VP 21.826 GAP 16.10 AZP 90.82 TAt. _55.80 TAp 151.12 RCA 147.43 Apo 277.48 V2

RC 159.568 GL 9.66 GP 2.21ZAL 94.26 ZAP 167.07 ET$ 168.87 ZAE 154.61ETE 4.24 ZAC 92.13 ETC 255.87 CLP

PLANETC, CENTRIC CONIC

C3 17.061 VHL 4.131DLA 15.91RAL 167.36 RAD 6567.7 VEL 11.766 PTH 2.08 VHP 7.929 DpA -1.04 RAp 190.94 ECC

TOE .3593 TRA-1.3092 TC3 2.2923 8AU .5Z29

ROE -.3284 RRA -.1474 RC3 .0223 FAU .09367

FOE .0054 FRA .9734 FC3-4.7533 8SP 9313

SOE .4868 BRA 1.3175 BC3 2.2925 FSP 1068

1.2808

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A214TH INJ TIME PO C�T TIM INJ 2 LAT INJ 2 LONG

90.00 15 45 37 2695.86 -27.61 74.26 31.48 96.56 16 30 35 2095.9 -26.41 65.80

90.00 8 2 29 4302.44 3.34 177.70 25.52 61.86 9 14 11 3702.4 -.45 171.07

100.00 17 15 48 2405.07 -28.88 52.69 31.29 98.05 17 53 55 1805.1 -27.47 44.17

100.00 9 15 0 4068.46 4.47 159.88 24.90 60.41 10 22 48 3468,5 .49 153.34

110.00 18 43 38 2130.22 -32.21 31.13 30.61 102.11 19 19 8 1530.2 -30.21 22.49

110.00 10 3 39 3916.07 7.35 146.54 23.12 56.52 11 8 55 3316.1 2.89 140.28

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

SGT 2720.5 SGR 503.1 SG3 360.3 ST 756.7 SR 460.0 SS 299.7

RRT .1531RRF -.1785 RTF -.8889 CRT -.5484 CRS .1508 CST .7299

SGB 2768.6 R23 -.0382 R13 -.8891 LSA 830.7 MSA 426._ SS_ 44.8

SGI 2721.6 SG2 497.0 THA 1.68 EL1 809.2 EL2 359.7 ALF 156.70
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 178.00 ARRIVAL DATE MAY 27 1965

HELIOCENTRIC CO_IC

RL 147.53 LAL -.00

RP 240.79 LAP .79

RC 161.890 GL 9.65

PLANETOCENTRIC CONIC

C3 16.468 VHL 4.058

LNCH AZMTH LNCH TIME

90.00 15 38 3

go.o0 8 2 15

100.00 17 8 32

100.00 9 14 27

110.00 18 37 1

110.00 10 2 28

DIFFERENTIAL CORRECTIONS

TOE .3375 TRA-1.27§8 TC3 2.4170 BAU .5322

ROE -.3184 RRA -.1426 RC3 .0339 FAU .09720

FOE .0289 FRA .9639 FC3-5.1098 8SP 9411

BOE .4639 9RA 1.2837 BC3 2.4173 FSP 1126

OISTANCE 432.720 EARTH TO MARS

LOt. 67.83 VL 34.204 GAL -.86 AZL 88.86 HCA 136.26 SMA 210.89 ECC .30080 INC 1.1393 vl 30.200

LOP 204.09 VP 21.750 GAp 15,55 kZP 90.82 TAL 356.29 TAp 132.55 RCA 147.45 Apo 274.33 V2 22.806

GP 2.30 ZAL 93.25 ZAP 186.42 ET6 168.97 ZAE 154.97 ETE 4.64 ZAC 92.28 ETC 255.86 CLP 166.62

DLA 16.30 RAL 166.38 RAD 6567.7 VEL 11.741FTH 2.07 VHp 7.744 OpA -1.08 RAp 191.25 ECC 1.2710

L-[ TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2701.91 -27.63 74.70 30.04 96.34 16 23 5 2101.9 -26.49 66.23

4280.13 2.62 176.45 24.13 61.79 9 13 35 3680.1 -1.17 169.82

2410.1_ -28.9_ 53.06 29.86 97.87 17 48 42 1810.1 -27.54 44.53

4047.15 3.73 158.70 23.50 60.32 10 21 54 3447.2 -.23 152.17

2133.27 -32.26 31.36 29.19 101.98 19 12 34 1533.3 -30.27 22.70

3896.77 6.62 145.52 21.73 56.39 11 7 24 3296.8 2.16 139.28

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2756.3 6GR 497.0 SG3 378.7 ST 739.9 SR 453.9 59 297.8

RRT .1709 RRF -.1975 RTF -,8921 CRT -.5319 CRS .2239 CST .6905

9GB 2800.8 R23 -.0407 R13 -.8923 LSA 808.5 MSA 431.8 SSA 45.9

SGI 2757.7 SG_ 489.4 THA 1.82 EL1 789.8 EL2 360.1 ALF 156.85

LAUNCH DATE NOV 30 1964 FLIGHT TIME 180.00 ARRIVAL DATE MAY 29 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00 LOt. 67.83 VL

RP 240.49 LAp .76 LOP 205.02 VP

RC 164.213 GL 9.62 GP 2.40 ZAL

PLANETOCENTRIC CONIC

CS 13.917 VHL 3.990

LNCH AZMTH LNCH TIME

SO.DO 15 30 30

90.00 8 1 53

100.00 17 1 17

100.00 9 13 47

110.00 18 30 23

110.00 10 1 9

DIFFERENTIAL CORRECTIONS

TDE .3241 TRA-1.2343 TC3 2.5640 BAU .5457

ROE -.3088 RRA -.1383 RC3 .0467 FAU .10092

FDE .0332 FRA .9525 FC3-§.4889 BSP 9407

BOE .4477 BRA 1.2420 BC3 2.5644 FSP 1194

DISTANCE 435.853 EARTH TO MARS

34.139 GAL -.73 AZL 88.88 HCA 137.19 SMA 209.42 ECC .29579 INC 1.1189 V1 30.200

21.679 GAP 15.00 AZP 90.82 TAt. 356.79 TAP 133.98 RCA 147.47 Apo 271.36 V2 22.836

92.22 ZAp 165.77 ETS 169.03 ZAE 155.36 ETE 5.06 ZAC 92.44 ETC 235.83 CLP 165.97

OLA 16.67 RAL 165.39 RAD 6567.6 VEL 11.718 pTH 2.06 VHP 7.365 DpA -1.12 RAp 191.55 ECC 1.2620

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2707.99 -27.70 75.14 28.61 96.13 16 13 38 2108.0 -26.56 66.66

4238.56 1.93 175.23 22.74 61.74 9 12 52 3658.6 -1.86 168.62

2418.20 -28.98 53.43 28.44 97.68 17 41 33 1813.2 -27.61 44.89

4026.58 3.05 137.57 22.12 60.23 10 20 54 3426.6 -.93 151.O5

2136.35 -32.30 31.59 27.77 101.85 19 6 1 1536.4 -30.33 22.92

3878.19 5.92 144.54 20.34 56.27 11 5 47 3278,2 1.45 138.31

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2797.5 $GR 491.1 863 398.1 ST 727.0 SR 447.9 99 297.1

RRT .1848 RRF -.2181RTF -.8974 CRT -.$276 CRS .2982 CST .6364

668 2840.3 R23 -.0480 R13 -.8977 LSA 791.0 MSA 433.4 SSA 46.5

SGI 2799.0 SG2 482.4 THA 1.91 EL1 776.0 EL2 356.5 ALF 156.83

LAUNCH OATE NOV 30 1964 FLIGHT TIME 182.00 ARRIVAL DATE MAY 31 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 240.19 LAP .73

RC 166.536 GL 9.57

PLANETOCENTRIC CONIC

CS 15.407 VHL 3.925

LNCH AZNTH LNCH TIME

90.00 13 23 3

go.o0 8 1 Z3

lO0.00 16 54 8

tOO.DO 9 12 58

110.00 18 23 53

110.00 9 59 43

DIFFERENTIAL CORRECTIONS

TOE .2948 1RA-1.2067 TC3 2.6748 BAU .5511

ROE -.2996 RRA -.1341 RC3 .0616 FAU .10497

F0E .0796 FRA .9382 FC3-5.8929 8SP 9691

BOE .4201 BRA 1.2141 BC3 2.6735 FSP 1260

DISTANCE 439.028 EARTH TO MARS

LOL 67.83 VL 34.077 GAL -.61 AZL 88.90 HCA 138.13 SMA 208.03 ECC .29102 INC 1.0977 vl 30.200

LOP 205.96 VP 21.613 GAp 14.45 AZP 90.82 TAL 357.28 TAp 135.41 RCA 147.49 APO 268.37 V2 22.866

GP 2.50 ZAL 91.21 ZAp 165.10 ETS 169.11 ZAE 153.79 ETE 5.32 ZAC g2.60 ETC 235.85 CLP 165.31

OLA 17.03 RAL 164.39 RAD 6567.6 VEL 11.696 pTH 2.06 VHp 7.389 DpA -1.14 RAp 191.84 ECC 1.2536

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2713.92 -27.74 73.37 27.20 93.92 16 8 17 2113.9 -26.63 67.08

4237.90 1.26 174.09 21.37 61.71 9 12 0 3637.9 -2.33 167.47

2420.15 m29.02 53.79 27.03 97.49 17 34 29 1820.1 --27.68 45.24

4008.90 2.39 156.49 20.75 60.19 10 19 45 3406.9 -1.60 149.97

2139.36 -32.34 31.81 26.37 101.73 18 59 32 1339.4 -30.39 23.14

3860.45 3.25 143.60 18.97 56.17 11 4 3 3260.5 .77 137.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2826.3 SGR 483.2 SG3 418.5 ST 703.1SR 441.6 SS 297.7

RRT .2119 RRF -.2415 RTF -.8986 CRT -.4961CRS .3739 CST .5986

SG8 2867.7 R23 -.0467 R13 -.8989 LSA 761.0 MSA 443.3 SSA 48.2

SG1 2828.2 SG2 473.9 THA 2.14 EL1 747.9 EL2 360.4 ALF 157.O9

LAUNCH DATE NOV 30 1964 FLIGHT TIME 184.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC C(_IC

RL 147.53 LAL -.00

RP 239.86 LAp .70

tic 168.887 GL 9.51

PLAN(TOCENTRIC CONIC

C$ 14.934 VHL 3,864

LNCH AZMTH LNCH TIME

90.00 15 15 40

90.00 8 0 42

100.00 16 47 4

100.00 9 11 39

110.00 18 17 25

110.00 9 58 8

DISTANCE 442.243 EARTH TO MARS

LOt. 67.83 VL 34.018 GAL -.§0 AZL 88.92 HCA 139.07 SMA 206.72 ECC .28647 INC 1.0753 vl 30.200

LOP 206.90 VP 21,552 GAP 13.91 AZP 90.81 TAL 357.77 TAp 136.84 RCA 147.50 Apo 263.94 V2 22.897

GP 2.60 ZAL 90.19 ZAp 164.42 ET6 169.15 ZAE 156.25 ETE 6.02 ZAC 92.76 ETC 235.84 CLP 164.63

DIFFERENTIAL CORRECTIONS

TDE .2791 TRA-1.1741 TC3 2.7994 BAU .$591

ROE -.2907 RRA -.1299 RC3 .0780 FAU .10897

FOE .1011 FRA .9E31 FC3-8.3173 BSP 9794

80E .4023 BRA 1.1812 BC3 2.8005 FSP 1329

DLA 17.37 RAL 163.38 RAD 6567.6 VEL 11.576 FTH 2.05 VHp 7.218 DpA -1.15 RAP 192.13 ECC 1.2458

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2719.69 -27.78 75.99 25.79 95.71 16 1 0 2119.7 -26.70 67.49

4218.12 .62 172.99 20.02 61.69 9 11 0 3618.1 -3.17 166.36

2424.96 -29.06 54.14 25.63 97.31 17 27 29 1825.0 -27.75 45.58

3988.09 1.75 155.45 19.39 60.15 10 18 27 3388.1 -2.23 148.93

2142.28 -32.38 32.03 24.98 101.60 18 53 7 1542.3 -30.44 23.35

3645.33 4.61 142.71 17.61 36.09 11 2 11 3243.5 .12 136.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2859.7 8GR 479.6 SG3 439.9 ST 688.2 SR 435.2 SS 298.4

RRT .2338 RRF -.265§ RTF -.9010 CRT -.4824 CRS .4364 CST .5560

SGIB 2899.6 R23 -.0503 R13 -.9014 LSA 741.6 MSA 446.7 SSA 49.5

SG1 2861.9 8G2 466.0 THA 2.31 ELI 730.9 EL2 358.9 ALF 157.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN 4 1965

HELIOCENTRIC CONIC OISTANCE 445.500 EARTH TO MARS

RL 147.53 LAL -.00 LOL 67.83 VL 35.951 GAL -.38 AZL 88.95 HCA 140.02 SMA 205.49 ECC .28213 INC 1.05Z6 Vl 30.200

RP 239.58 LAP .68 LOP 207.85 VP 21.495 GAp 13.38 AZP 90.81 TAL 358.26 TAp 138.27 RCA 147.51 APO 253.46 v2 22.928

RC 171.174 GL 9.43 GP 2.72 ZAL 69.17 ZAP 163.72 ET8 169.18 ZAE 156.74 ETE 6.56 ZAC 92.92 ETC 255.84 CLP 163.94
PLANETOCENTRIC CONIC

C3 14.495 VHL 3.807 DLA 17.68 RAL 162.36 RAO 6567.6 VEL 11.657 PTH 2.05 VHp 7.050 OpA -1.15 RAp 192.41ECC 1.2385

LNCH AZMTH LNCH TIME L-| TIME |NJ LAT 1NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 8 26 2725.20 -27.82 76.38 24.40 95.51 15 53 51 2125.2 -26.76 67.88

90.00 7 59 51 4199.33 .02 171.94 18.68 61.68 9 9 50 3599.5 -5.77 165.31

100.00 16 40 7 2429.53 -29.10 54.47 24.24 97.14 17 20 36 1829.5 -27.81 45.91

100.00 9 10 50 3970.23 1.15 154.47 18.05 60.13 10 17 1 3370.2 -2.84 147.95

110.00 18 11 3 2145.03 -32.42 32.23 25.60 101.49 18 46 48 1545.0 -30.50 23.54

110.00 9 56 24 3827.50 4.00 141.87 16.27 56.02 11 0 11 3227.5 -.49 135.66

DIFF[RENT|AL CCRRECTIONS MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2572 TRA-l.1406 TC3 2.9130 8AU .5648 SGT 2883.7 SGR 474.6 SG3 451.4 ST 668.1SR 428.9 SS 302.1

ROE -.2822 RRA -.1258 RC3 .0960 FAU .11304 RRT .2599 RRF -.2930 RTF -.9031 CRT -.4608 CRS .5104 CST .5040

FOE .1293 FRA .9058 FC3-6.7513 8SP 10009 SG8 2922.5 R23 -.0542 _13 -.9035 LSA 716.3 MSA 455.7 SSA 50.6
806 .3818 8RA 1.1475 8C3 2.9146 FSP 1412 9G1 2886.4 $G2 457.8 HA 2.51 ELI 708.0 EL2 359.2 ALF 157.41

LAUNCH OATE NOV 30 1964 FLIGHT TIM( 188.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC CONIC OISTANCE 448.792 EARTH TO MARS

RL 147.53 LAL -.00 LOL 67.83 VL 33.907 GAL -.27 AZL 88.97 HCA 140.96 SMA 204.32 ECC .27800 INC 1.0286 vl 30.200

RP 239.26 LAp .65 LOP 208.79 Vp 21.443 GAP 12.85 AZP 90.80 TAL 358.75 TAp 139.71 RCA 147.52 APO 261.12 v2 22.959

RC 173.485 GL 9.33 GP 2.84 ZAL 88.16 ZAP 163.00 ETS 169.20 _AIE 157.26 ETE 7.15 ZAC 93.09 ETC 255.83 CLP 163.23
PLAMEXOCENTRIC CONIC

C3 14.088 VHL 3.753 OLA 17.98 RAL 161.34 RAD 6567.6 VEL 11.639 PTH 2.04 VHp 6.887 DpA -1.14 RAp 192.67 ECC 1.2318

LNCH AZMTH LNCH TIME L-| TIME INJ LAT

90.00 15 1 19 2730.39 -27.85

90.00 7 58 48 4181.55 -.56

100.00 16 33 17 2433.81 -29.14

100.00 9 9 31 3953.36 .57

110.00 18 4 47 2147.56 -32.45

110.00 9 54 30 3812.38 5.42

DIFFER(MTIAL CORRECTIONS

TOE .2484 TRA-1.0958 TC3 3.0739 8AU .5793

ROE -.2743 RRA -.1219 RC3 .1163 FAU .11776

FOE .1564 FRA .8843 FC3-7.2365 8SP 9765

8DE .3700 8RA 1.1024 BC3 3.0761FSP 1481

INJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LO4VG

76.76 23.01 95.33 15 46 50 2130.4 -26.82 68.24

170.95 17.35 61.69 9 8 29 3581.5 -4.34 164.31

54.79 22.86 98.98 17 13 51 1833.8 -27.87 46.21

153.55 16.72 60.11 10 15 24 3353.4 -3.41 147.02

32.42 22.23 101.38 18 40 34 1547.6 -30.54 23.75

141.08 14.94 55.97 10 58 3 3212.4 -1.07 134.87

MID-COURSE EXECUT]ON ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2925.8 9GR 470.2 $63 485.5 ST 653.4 SR 422.7 SS 306.2

RRT .2810 RRF -.3224 RTF -.9086 CRT -.4621CRS .5763 CST .4322

SG8 2953.3 R23 -.0634 R15 -.9091 LSA 698.5 MSA 457.1 SSA 51.2

$Q1 2926.8 862 450.8 THA 2.65 ELI 695.4 EL2 353.3 ALF 157.10

LAUNCH DATE NOV 50 1964 FLIGHT TIRE 190.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC CONIC DISTANCE 452.115 EARTH TO MARS

RL 147.53 LAL -.00 LOL 67.65 VL 53.855 GAL -.17 AZL 89.00 HCA 141.91 SNA 205.22 [CC .27408 |NC 1.0035 vl 30.200

RP 256.95 LAP .62 LOP 209.74 vP 21.396 GAP 12.33 AZP 90.79 TAL 359.22 TAp 141.13 RCA 147.52 APO 258.92 V2 22,991

RC 175.790 GL 9.21GP 2.96 ZAL 87.15 ZAp 162.27 ET$ 169.20 ZAE 157.81ETE 7.80 ZAC 93.27 ETC 255.82 CLP 162.51

_LANETOCENTRIC CONIC

C3 13.711VHL 3.703 DLA 18.25 RAL 160.32 RAD 6567.5 VEL !1.623 pTH 2.04 VHp 6.727 DpA -1.12 RAp 192.93 (CC 1.2256

LNCH AZMTH LNCH TIME L-] TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 L_T [NJ 2 LONG

90.00 14 54 27 2735.03 -27.88 77.10 21.65 95.16 15 40 2 2135.0 -26.87 66.38

90.00 7 57 32 4165.00 -1.09 170.03 16.04 61.70 9 6 57 3565.0 -4.87 163.38

100.00 16 26 40 2437.60 -29.17 55.06 21.49 96.84 17 7 18 1837.6 -27.92 46.48

100.00 9 7 59 3937.66 .04 152.69 15.41 60.11 lO 15 36 3337.7 -3.94 146.16

110.00 17 58 41 2149.72 -32.48 32.58 20.88 101.29 18 34 31 1549.7 -30.58 23.88

110.00 9 52 27 3798.31 2.89 140.34 13,63 55.92 10 55 45 3198.3 -1.61 134.14

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2161 TRA-l.0740 TC3 3.1541BAU .5787 SGT 2937.6 SGR 466.3 SG3 509.1 ST 626.3 SR 416.3 S$ 314.2

ROE -.2665 RRA -.1179 RC3 .1387 FAU .12221 RRT .3198 RRF -.3556 RTF -.9078 CRT -.4118 CRS .6430 CST .4032

FD( .1876 FRA .8639 FC3-7.7167 5SP 10239 SGB 2974.4 R23 -.0618 RI3 -.9083 LSA 664.7 M$A 468.7 SSA 53.1

80( .3431 ERA 1.0804 8C3 3.1571FSP 1577 SG1 2941.5 662 441.2 THA 2.97 EL1 660.4 EL2 359.8 ALF 157.77

LAUtNCH DATE NOV 50 1964 FLIGHT TIME 192.00 ARRIVAL DATE JUN 10 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00 LOL 67.63 VL

RP 238.63 LAp .59 LOP 210.69 VP

RC 178.086 GL 9.08 GP 3.10 ZAL

PLAN[TOCENTRIC CONIC

DISTANCE 455.472 EARTH TO MARS

33.805 GAL -.06 AZL 69.02 HCA 142.86 SMA 202.18 ECC .27033 [NC .9774 Vl 30.200

21.352 GAp 11.82 AZP 90.78 TAL 359.70 TAp 142.56 RCA 147.53 APO 256.84 V2 25.024

86.16 ZAp 161.52 ETS 169.19 ZAE 158.39 ETE 8.52 ZAC 93.45 ETC 255.82 CLP 161.78

C5 13.361VHL 3.653 DLA 18.50 RAL 159.30 RAO 6367.5 VEL 11,608 PTH 2.03 VHp 6.5710pk -1.08 RAp 193.18 ECC 1.2199

LNCH AZMTH LflCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

gO.00 14 47 46 2739.15 -27.91 77.40 20.29 95.01 15 35 25 2139.2 -26.92 68.87

90.00 7 56 2 4149.62 -1.59 169.17 14.74 61.72 9 5 11 3549.6 -5.36 162.52

1OO.00 16 20 15 Z440.93 -29.20 55.31 20.14 96.71 17 0 56 1840.9 -27.96 46.72

100.00 9 6 14 3923.08 -.45 151.89 14.11 60.11 10 11 37 3323.1 -4.43 145.55

110.00 17 52 43 2151.52 -32.51 32.72 19,53 101.21 18 28 56 1531.5 -30.62 24.01

110.00 9 50 13 3785.25 2.39 139.66 12.53 35.69 10 55 18 3185.3 -2.11 133.46

DIFFERENTIAL CCRRECTIONS M|O-COURSI[ EXECUTION &CCuRACY ORBIT OETERM[NATION ACCURACY

TOE .1846 TRA-1.0524 TC3 3.2320 6AU .$780 SGT 2948.3 SGR 463.8 SG3 532.8 ST 600.9 _R 410.5 SS 551.5

ROE -.2394 RRA -.1143 R£$ .1825 FAU .1_632 RRT .3596 RRF -.3933 RTF -.9077 CRT -.3561CRS .7155 CST .5656

FOE .Z$03 FRA .8306 _C3-8.1979 eSP 10326 ,_ 2984.3 R23 -.06401r13 -.9082 LSA 632.2 MSA 486,8 SSA 54.0

_DE .3184 BR4 1.0389 _C3 3.2361 FlrdP 1677 SG1 2953.1 _r,2 432.s TNA 3.31 EL1 626.6 EL2 _66.7 ALF 158.81
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH 0ATE NOV 30 1964 FLIGHT TIME 194.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00 LOt. 87.83 VL

RP 238.31 LAP .56 LOP 211.64 VP

RC 180.373 GL 8.92 GP 3.24 ZAL

PLANETOCENTRIC CONIC

C3 13.037 VHL 3.611

LNCH AZMTH LNCH TIME

90.00 14 41 21

90.00 7 54 18

100.00 16 14 3

100.00 9 4 15

110.00 17 47 O

110.00 9 47 48

DIFFERENTIAL CORRECTIONS

TO( .2110 TRA-I.0205 TC3 3.3111 8AU .8129

ROE -.2513 RRA -.1105 RC3 .1942 FAU .13425

FOE .2184 FRA .8216 FC3-8.9150 BSP 9590

9OE .3281 BRA 1.0285 BC3 3.3165 PSP 1679

DISTANCE 458.860 EARTH TO MARS

33.758 GAL .04 AZL 89.05 HCA 143.81SMA 201.20 ECC .26677 INC .9499 vl 30.200

21.312 GAP 11.31 AZP 90.77 TAL .17 TAp 143.99 RCA 147.55 APO 254.88 V2 23.056

85.18 ZAP 160.76 (T8 169.17 ZAE 159.00 ETE 9.32 ZAC 93.63 ETC 255.81CLP 161.02

DLA 18.72 RAL 158.27 RAO 6567.5 VEL 11.594 pTH 2.03 VHp 6.419 DpA -1.03 RAp 193.43 ECC 1.2146

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ Z LONG

2742.60 -27.93 77.65 18.94 94.89 15 27 3 2142.6 -26.96 69.11

4135.54 -2.04 168.39 13.46 61.75 9 3 12 3535.5 -5.80 161.72

2443.65 -29.22 55.51 18.80 96.61 16 54 47 1843.6 -28.00 46.92

3g09.73 -.91 151.15 12.82 60.12 10 9 25 3309.7 -4.87 144.62

2152.85 -32.52 32.82 18.19 101.16 18 22 53 1552.9 -30.64 24.11

3773.29 1.93 139.04 11.05 55.86 10 50 41 3173.3 -2.56 132.83

MID-COURSd[ EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

S_T 3076.4 $¢eR 461.5 963 569.6 ST 617.3 SR 402.7 SS 317.6

RRT .3793 RRF -.4259 RTF -.9152 CRT -.4213 CRS .7024 CST .3126

SG8 3110.9 R23 -.0778 R13 -.9158 LSA 631.9 MSA 464.7 SSA 56.2

_1 3081.5 S_e2 426.3 THA 3.32 EL1 630.4 EL2 346.6 ALF 158.13

LAUNCH OAT( MOV 30 1964 FLIGHT TIME 19G.OO ARRIVAL DATE J UN 14 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RF 23To98 LAP .53

RC 182.851 GL 8.73

PLANETOCENTRIC CONIC

C3 12.736 VHL 3.569

INCH AZMTH LNCH TIME

90.00 14 35 13

90.00 T 52 15

100.00 16 8 7

100.00 9 2 1

110.00 17 41 28

110.00 9 45 10

DIFFERENTIAL CORRECTIONS

TOE .1841 TRA -.9453

ROE -.2447 RRA -.1057

FOE .2560 FRA .7498

BDE .3062 8RA .9512

DISTANCE 462.275 EARTH TO MARS

LOL 87.83 VL 33.713 GAL .13 AZI. 89.08 HCA 144.77 SMA 200.27 ECC .26338 INC .9209 vl 30.200

LOP 212.60 VlP 21.276 GAP 10.81 AZlP 90.73 TAL .64 TAp 145.41 RCA 147.52 APO 253.02 V2 23.089

GtP 3.40 ZAL 84.20 ZAP 159.97 ETS 169.13 ZNE 159.64 ETE 10.20 ZAC 93.82 ETC 255.81 CLP 160.25

DLA 18.92 RAL 157.25 RAD 6367.5 VEL 11.581 PTH 2.03 VHP 6.271 DpA -.97 RAp 193.66 ECC 1.2096

L-I TIM( INJ LAT %NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LONG

2743.28 -27.94 77.84 17.61 94.79 15 20 58 2145.5 -26.98 69.51

4122.84 -2.45 167.68 12.18 61.78 9 0 57 3522.8 -6.21 161.01

2445.68 -29.23 35.66 17.47 96.53 16 48 53 1845.7 -28.02 47.06

3897.67 -1.31 150.49 11.55 60.13 10 6 59 3297.7 -5.28 143.95

2153.66 -32.53 32.88 16.87 101.12 18 17 21 1553.7 -30.66 24.16

3762.46 1.52 138.47 9.78 55.85 10 47 53 3162.5 -2.98 132.27

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.5711 BAU .6093 SGT 3026.3 SGR 460.2 SG3 593.6 ST 570.0 SR 396.5 SS 325.0

RC3 .2232 FAU .13889 RRT .4148 RRF -.4628 RTF -.9185 CRT -.39T8 CRS .T738 CST .2287

FC3-9.4407 BSP 10325 S_ 3061.0 R23 -.0818 R13 -.91g3 LSA 603.3 NSA 468.1 SSA 57.9

BC3 3.3781 FSP 1841 SGI 3032.4 SG2 417.9 THA 3.68 EL1 603.3 EL2 343.7 ALF 156.51

LAUNCH DATE NOV 50 !964 FLIGHT TIME lg8.00 ARRIVAL DATE JUN 16 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 237.65 LAP .50

RE 184.919 GL 8.53

PLAN(TOCENTRIC CONIC

C3 12.458 VHL 5,530

LNCH AZNTN LNCH TIME

90.00 14 29 23

go.oo 7 49 55

100.00 16 2 28

100.00 8 59 51

110.00 17 56 9

110.00 9 42 20

DIFFERENTIAL CORRECTIONS

TOE .1821 TRA -.9119 TC3 3.6822 8AU ,6148

ROE -.2581RRA -.1022 RC3 .2557 FAU .14422

FOE .2807 FRA .7245 FC-10.0220 8SP 9977

ODE .2997 BRA .9176 8C3 3.6911FSP 1920

DISTANCE 485.718 EARTH TO MARS

LOL 67.83 VL 53.669 GAL .23 AZL 89.11 HCA 145.75 8HA 199.59 ECC .28016 INC .8908 VI 30.200

LOP 213.56 VP 21.244 GAP 10.31 AZP 90.74 TAL 1.10 TAp 146.85 RCA 147.52 Apo 251.27 V2 25.123

GP 3.57 ZAL 63.24 ZkP 159.18 ETS 169.08 ZAE 160.30 ETE 11.20 ZAC 94.02 ETC 255.80 CLP 159.46

DLA 19.08 RAL 156.23 RAD 6567.5 VEL 11.569 PTH 2.02 VHp 6.126 DpA -.89 RAp 193.88 ECC 1.2050

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2747.11 -27.95 77.97 16.29 94.73 15 15 10 2147.1 -27.00 69.44

4111.56 -2.81 167.05 10.92 81.81 8 58 27 3511.6 -6.56 160.37

2446,94 -29.24 55.75 16.15 96.48 16 43 15 1846.9 -28.04 47.15

3888.96 -1.68 149.91 10.29 60.15 10 4 18 3287.0 -5.64 145.36

2153.87 -32.54 32.90 15.55 101.11 18 12 3 1553.9 -30.66 24.18

3752.80 1.15 137.97 8.53 55.83 10 44 53 3152.8 -3.34 131.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3049.1SGR 461.2 SG3 621.9 ST 560.8 SR 390.0 SS 331.4

RRT .4479 RRF -.3035 RTF -,9206 CRT -.4073 CRS .8061CST .1634

SGO 3083.8 R23 -.0934 R13 -.9215 LSA 595.5 NSA 467.0 SSA 58.4

SG1 3056.5 SG2 411.4 THA 3.95 EL1 594.6 EL2 335.8 ALF 156.15

LAUNCH DATE NOV 30 1964 FLIGHT TIME 200.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -,00

RP 237.31 LAp .47

RC 187.176 GL 8.50

PLANETOCENTRIC CONIC

C3 12.200 VHL 3.493

LNCH AZMTH LNCH TIME

90.00 14 23 58

90.00 7 47 17

100.00 15 57 12

100.00 8 56 44

110.00 17 31 8

110.00 9 39 17

DIFFERENTIAL CORRECTIONS

TOE .149§ TRA -.9004

ROE -.2518 RRA -.0985

FOE .3165 FRA .6972

BDE .2758 BRA .9057

DISTANCE 469.184 EARTH TO MARS

LOL 67.83 VL 33.628 GAL .32 AZL 89.14 HCA 146.69 SNA 198.57 ECC .25709 INC .8589 vl 30.200

LOP 214.52 VP 21.216 GAp 9.83 A ZP 90.72 TAL 1.53 TAp 148.23 RCA 147.52 APO 249.61 V2 23.157

GP 3.74 ZAL 82.30 ZAP 158.34 ETS 169.02 zAE 160.99 ETE 12.31 ZAC 94.23 ETC 255.80 CLP 158.65

OLA 19.21RAL 155.22 RAD 6567.5 VEL 11.558 PTH 2.02 VHP 5.985 DpA -.79 RAp 194.09 ECC 1.2008

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIM INJ Z LAT INJ 2 LONG

2747.83 -27.96 78.03 14.99 94.70 15 9 46 2147.8 -27.01 69.49

4101.95 -3.12 166.51 9.68 61.84 8 55 39 3502.0 -6.86 159.83

2447.22 -29.25 53.77 14.85 96.47 16 37 59 1847.2 -28.04 47.17

3877.80 -1.99 149.40 9.06 60.17 10 1 22 3277.8 -5.94 142.85

2153.31 -32.53 32.85 14.25 101.14 18 7 2 1553.3 -30.65 24.14

3744.47 .83 137.53 7.3D 55.83 10 41 42 3144.5 -3.66 131.33

NID-C_RSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.7478 BAU .6131 SGT 3059.5 SGR 464.5 SG3 653.6 ST 535.2 SR 383.8 SS 347.5

RC3 .2930 FAU .15027 RRT .4997 RRF -.5490 RTF -.9190 CRT -.3344 CRS .8435 CST .1687

FC-10.6632 BSP 10536 SG8 3094.6 R23 -.0944 R13 -.9200 LSA 562.2 MSA 484.5 SSA 60.5

BC3 3.7592 FSp 2049 $61 3068.5 862 401.2 THA 4.41 EL1 560.9 EL2 345.1ALF 157.69
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE MO¥ 30 1964

HELIOCENTRIC CONIC

RL 147.53 LAL -.DO

RP 236.R8 LAP .44

RC 169.421 6L 8.04

PLANET_EMTRIC CONIC

C3 11.RS1 VHL 3._56

LNCH AZMTH LNCH TIM(

90.00 14 18 SQ

90.00 • 44 19

100.00 15 $2 15

100.00 8 53 39

110.00 1? 26 24

110.00 9 36 0

FLIGHT TIN( 202.00 ARRIVAL DATE JUN 20 1965

DISTANCE 472.677 EARTH TO MARS

LOL 67.85 VL 33.568 GAL .40 AZL 89.17 HCA 147.65 SMA 197.76 ECC .25418 INC .8250 vl 30.200

LOP 215.48 VP 21.191 GAP 9.34 AZP 90.70 TAL 1.99 TAp 149.64 RCA 147.51 APO 248.05 V2 23.191

6P 3.93 ZAL 61.38 ZAp 157.49 ETS 168.95 ZN[ 161.70 ETE 13.58 ZAC 94.44 ETC 255.79 CLp 157.82

OLA 19.30 RAL 154.21 RAO 6567.5 VEL 11.548 PTH 2.02 VHp 5.847 DpA -.67 RAp 194.29 ECC 1.1968

L-I TIME INJ LAT lNJ LONG INJ R• ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2747.50 -27.95 76.00 15.70 94.71 15 4 43 2147.5 -27.01 69.46

4093.92 -3.38 166.06 8.45 61.87 6 52 32 3493.9 -7.12 159.37

2446.55 -29.24 55.72 13.56 96.50 16 33 2 1846.5 -28.05 47.12

3870.11 -2.25 148.98 7.85 60.18 9 58 9 3270.1 -6.20 142.42

2152.01 -32.51 32.76 12.96 101.19 16 2 16 1552.0 -30.63 24.05

3757.41 .56 137.17 6.07 55.82 10 38 17 3137.4 -3.93 130.96

DIFFERENTIAL CGRRECTIONS NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1415 TRA -.8M6 TE3 3.8282 BAU .6144 $GT 3061.0 SGR 469.1 SG3 684.9 ST 518.2 SIR 377.0 SS - 351.8

ROE -.2255 RRA -.0945 RCS .3328 FAU .15628 RRT . 5389 RRF -.5915 RTF -.9199 CRT -.3294 CRS .8664 CST .1216

FOE .3372 FRA .6513 FC-11.3119 DSP 10648 SC_ 3096.7 R23 -.1037 R13 -.9211 LSA 548.6 MSA 479.1 SSA 62.2

DOE .2682 BRA .8898 BE3 3.8426 FSP 2165 $¢,1 3071.6 SGZ 393.8 THA 4.80 EL1 543.6 ELI 339.3 ALF 157.25

LAUNCH OATE NOV 30 11N_l FLIGHT TIME 204.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CGNIC DISTANCE 476.192 EARTH TO MARS

RL 147.53 LAL -.00 LOL 67.83 VL 33.551 GAL .49 AZL 89.21HCA 148.62 SNA 197.04 ECC .25141 INC .7894 vl 30.200

RP 238.64 LAP .41 LOP 216.45 VP 21.169 GAP 8.87 AZP 90.87 TAL 2.42 TAp 151.04 RCA 147.50 APO 246.57 V2 23.226

RC 191.$53 GL 7.76 r..P 4.14 ZAL 80.47 ZAP 136.61 (TS 168.86 ZN[ 162.43 ETE 15.02 ZAC 94.87 ETC 255.79 CLP 156.96

PLAN(T_ENTMIC CONIC

C3 11.739 VHI. 3.426 OLA 19.36 RAL 153.21 RAD 6567.4 V(L 11.538 PTH 2.01VHp 5.713 DpA -.53 RAP 194.47 ECC 1.1932

LNCH A214TM LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 14 18 2745.93 -27.95 77.89 18.42 94.77 15 0 4 2145.9 -26.99 69.35

90.00 • 40 37 4087.63 -3.58 185.71 7.24 71.89 • 49 4 34•7.6 -7.31 159.01

100.00 15 47 42 2444.77 -29.23 55.59 18.27 ••.5• 17 27 27 1744.8 -28.01 47.00

100.00 • 50 14 3•64.02 -2.45 148.65 6.61 •0.20 9 54 36 3264.0 -6.40 142.08

110.00 17 21 54 2149.85 -52.4• 32.60 11.68 101.27 17 57 48 1549.8 -30.59 23.89

110.00 9 32 28 3731.71 .34 13•.87 4.87 55.82 10 34 39 3131.7 -4.15 150.66

DIFFERENTIAL C(:IEtEI[CTIONS NID-CouflR[EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1300 TRA -.83_ TC3 3.9246 8AU .6187 $GT 3075.8 SGR 477.0 SG3 719.4 ST 500.0 SIR 370.4 SS 361.0

ROE -.21H RRA -.OgOI IC5 .3775 FAU .16294 RRT .5814 RRF -.7370 RTF -.9215 CRT -.3125 CRS .8886 CST .0840

FDE .3SS• FRA ._ FC-1£.0170 BDP 10U3 $64 5112.5 R23 -.11_S R13 -.9229 LSA 536.0 MSA 475.6 SSA 63.8

DOE .2552 lIRA .8_11 K3 3.9427 FSP 227• 861 _088.4 SG2 3•6.5 THA 5.23 EL1 523.9 ELI 335.9 ALF 157.14

LAUNCH DATE NOV 30 1964 FLIGHT TIME 206,00 ARRIVAL DATE JUN 24 1965

HELIOCENTRIC CONIE

RL 147.53 LAL -.DO

RP 236.2• LAP .3O

RC 153.877 GL 7.44

PLANETOCENTRIE CONIC

C3 11.533 VHL 3.3••

LNCH AZNTH LNCH TIME

90.00 14 10 6

• 0.00 • 37 12

100.00 15 43 33

100.00 S 48 29

110.00 17 17 51

110.00 9 28 40

DISTANC[ 479.731 EARTH TO MARS

LOt. 67.83 VL 53.515 GAL .57 AZL 89.25 HCA 149.59 SNA 196.35 ECC .24877 INC .7517 Vl 30.200

LOP 217.42 VP 21.150 GAP 8.40 ATP 90.65 TAL 2.65 TAp 152.44 RCA 147.49 Apo 245.17 V2 23.261

GP 4.36 ZAL 79.56 ZAP 155.72 ETS 168.76 ZA( 163.17 ETE 16.67 ZAC 94.91 ETC 255.78 CLP 156.09

OLA 19.56 RAL 152.22 RAD 6567.4 V(L 11.529 PTH 2.01 VHP

L-I TIME INJ LAT INJ LONG IHJ RT ASC |NJ AZMTH INJ TIME

2743.05 -27.93 77.68 11.15 94.87 14 55 51

4083.12 -3.73 165.45 6.03 61.91 8 45 16

2441.82 -29.20 55.37 11.01 •6.68 16 24 15

3859.56 -2.60 148.40 5.41 60.21 9 50 46

2145.77 -32.44 32.36 10.41 101.41 17 53 38

3727.40 .18 137.64 3.67 55.82 10 30 47

DIFFERENTIAL CGRR[CTIONS MID-COURSE EXECUTION ACCURACY

TOE .1310 TRA -.7882 TC3 4.0414 BAU .6266 SGT 3093.6 SGR 4•7.5 SG3 756.0

ROE -.213R, RRA -.0862 RC3 .4267 FAU .17007 RRT .$189 RRF -.7778 RTF -.9250

FDE .$797 FRA .5466 FC-12.7666 •SP 10351 SG8 3151.8 R23 -.1241 R13 -.9276

DOE .2505 BRA .7929 •C3 4.0639 FSP 2379 SG1 3108.5 SG2 361.1 THA 5.66

5.582 DpA -.36 RAp 194.65 ECC 1.10R8

PO CST TIM INJ 2 LAT INJ 2 LONG

2143.1 -26.96 ••.15

3483.1 -7.46 158.76

1741.6 -27.97 4•.7•

325•.6 -6.55 141.84

1546.8 -30.55 23.67

3127.4 -4.31 130.43

ORBIT DETERMINATION ACCURACY

ST 484.2 SR 363.4 SS 362.3

CRT -.3373 CRS .9037 CST .0105

L•A 535.7 MSA 454.4 SSA 65.6

EL1 511.5 EL2 323.8 ALF 155.39

LAUNCH DATE NOV 30 1944 FLIGHT TIN( 208.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC CGNIC DISTANCE 4•3.2•9 EARTH TO MARS

RL 147.53 LAL -.00 LOL 67.83 VL 33.4•0 GAL .64 AZL •9.29 HCA 150.56 SMA 195.67 ECC .24627 INC .7116 vl 30.200

tiP 235.•4 LAP .35 LOP 218.39 VP 21.135 •AP 7.94 A_P 90.•2 TAL 3.27 TAp 153.82 RCA 147.48 AlSO 243.85 V2 23.2•7

MC 196.647 _ •.09 GP 4.•0 ZAL •8.72 ZAP 154.79 ET5 168.75 ZA( 173.93 ETE 17.56 ZAC 95.15 ETC 255.78 CLP 155.17

PLANETOCENTRIC r._NlC

CS 11.342 VML 3.34• OLA 17.35 RAL 151.24 MAD •5•7.4 N(L 11.521PTH 2.01VHp 5.454 OPA -.18 RAP 194.82 ECC 1.1867

LNCH AZN'IrH LNCH TIN( L-I TIN( INJ LAT INJ L(_4G INJ RT A•C INJ AZMTH INJ TIME PO CS7 TIM INJ 2 LAT INJ 2 LONG

90.00 14 i 30 2737.14 -27.•0 77.3• 9.90 95.03 14 52 8 2138.6 -26.91 78.85

• 0.00 • 53 3 4080.60 -5.81 175.51 4.84 61.82 8 41 4 3480.6 -7.53 158.62

100.00 13 59 53 2457.49 -L_9.17 55.06 9.75 9•.84 16 20 30 1837.5 -27.92 46.48

!00.00 • 42 21 3838.78 -2.68 148.27 4.22 •0.22 9 48 38 3257.0 -8.74 141.69

110.00 17 14 • 2142.59 -32.38 32.05 9.14 101.59 17 49 51 1542.6 -30.45 23.37

110.00 9 24 55 3724.65 .07 138.50 2.49 55.82 10 26 40 3124.6 -4.41 150.29

DIFFERENTIAL CGRRECTIONs MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .1125 "IRA -.7780 TC3 4.0718 8AU .6217 SGT 3079.6 SGR 501.6 SG3 791.7 ST 465.8 SIR 358.8 8S 372.•

ROE -.2080 ROA -.0_ RC3 .4796 FAU .17686 RRT .6629 RRF -.7214 RTF -.9234 CRT -.2913 CRS .9188 CST .0085

FDE .4064 FRA .5012 FC-13.4995 DSP 10692 SG8 5120.4 R23 -.1338 R15 -,9252 LSA 524.5 MSA 451.0 SSA 67.5

BIDE .2375 81NA .7742 BCS 4.1000 FSP 2528 SGI 3098.0 SG2 373.4 •HA 6.25 EL1 487.8 EL2 325.6 ALF 156.37
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC CO_IIC DISTANCE 486.869 EARTH TO MARS

RL 147.53 LAL -.0O LOL 67.83 VL 33.448 GAL .72 AZL 89.33 HCA 151.$4 SMA 195.03 ECC .24389 INC .6687 vl 30.200

RP 235.59 LAp ,32 LOP 219.36 VP 21.123 GAP 7.48 AZP 90.58 TAL 3.56 TAp 155.20 RCA 147.47 Apo 242.50 V2 23.353

RC 196.280 GL 6.71GP 4.85 ZAL 77.88 ZAP 153.84 ETS 168.53 ZAE 164.69 ETE 20.76 ZAC 95.42 ETC 255.77 CLp 154.27

PLAN(TOCEMTRIC CONIC

C3 11.155 VHL 3.3410LA 19.29 RAL 150.28 RAD 6567.4 VEL 11.513 PTH 2.01VHp 5.550 DpA .04 RAp 194.97 ECC 1,1637

LMCH AZMTM LNCH TIME L-| TIM( IMJ LAT INJ LONG INJ R7 A$C ]NJ AZMTH |NJ TIME

go.o0 14 3 21 2732.67 -27.87 76.93 8.66 95.25 14 48 54

go.o0 7 28 26 4080.05 -3.82 165.28 3.65 61.92 8 36 28

100.00 15 56 40 2431.77 -29.12 54.64 8.50 g7.06 16 17 12

100.00 8 37 50 3858.19 -2.72 148.22 3.04 60.22 g 42 6

110.00 17 10 47 2137.31 -32.31 31.66 7.89 101.81 17 46 25

110.00 9 20 15 3723.42 .02 136.44 1.33 55.82 10 22 16

DIFFERENTIAL C_RECTIONS HID-COURSE EXECUTION ACCURACY

TOE .1098 TRA -.7580 TC3 4.1449 8AU .6239 SGT 3083.1 SGR 519.4 SG3 831.1

ROE -.2022 RRA -.0777 RC$ .5389 FAU .18446 RRT .7003 RRF -.7613 RTF -.9244

FOE .4174 FRA .4404 FC-14.3048 8SAP 10737 $_ 3126.5 R23 -.1464 R13 -.9266

BOE .2301BRA .7420 BC3 4.1798 FSP 2667 $G1 3104.8 862 368.2 THA 6.83

LAU(MCH DATE NOV 30 1964 FLIGHT TIME 212.00

HELIOCENTRIC C(:_IIC OISTANCE 490.468

RL 147.53 LAL -.00 LOL 67.83 VL 33.416 GAL .79 AZL

RP 235.24 LAp .29 LOP 220.34 VP 21.113 GAP 7.04 AZP

RC 200.460 GL 6.29 GP

PLANETOCENTRIC CONIC

C3 11.000 VHL 3.517 DLA

PO CST TIM INJ 2 LAT INJ 2 LONG

2132.7 -26.85 68.41

5480.1 -7.55 158.5g

1831.8 -27.84 46.07

5258.2 -6.66 141.65

1537.3 -50.55 22.99

3123.4 -4.46 130.22

ORBIT DETERMINATION ACCURACY

ST 451.8 SR 349.4 SS 371.9

CRT -.2gg9 CRS .9264 CST -.0395

LSA 521.7 MSA 432.9 SSA 69.9

EL1 475.1 EL2 317.0 ALF 153.45

ARRIVAL DATE J UN 30 1965

EARTH TO MARS

89.38 HCA 152.51 S44A 194.44 ECC .24164 INC .6235 vl 30.200

90.55 TAL 4.06 TAp 156.57 RCA 147.45 Apo 241.42 V2 23.369

5.13 ZAL 77.06 ZAP 152.87 ETS 168.39 ZAE 165.46 ETE 23.31 ZAC 95.69 ETC 255.76 CLP 153.32

19o17 RAL 149.32 RAD 6567.4 VEL 11.506 FTH 2.00 VHP 5.209 DpA .28 RAp 195.11 ECC 1.1810

PO CST TIM INJ 2 LAT INJ 2 LONG

2125.0 -26.76 67.86

3481.6 -7.50 158.67

1824.5 -27.74 45.55

3257.4 -6.62 141.71

1530.8 -30.22 22.53

3123.8 -4.45 150.24

ORS|T OETERMINATION ACCURACY

ST 437.5 SR 542.0 SS 372.3

CRT -.3015 CRS .9324 CST -.0801

LSA 518.2 MSA 416.3 SSA 72.5

EL1 461.2 EL2 309.4 ALF 154.76

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 0 47 2725.01 -27.82 76.37 7.42 95.52 14 46 12

90.00 7 23 25 4081.61 -3.77 165.37 2.48 61.92 8 31 26

100.00 15 33 58 2424.50 -29.06 54.11 7.26 97.33 16 14 22

100.00 8 $2 55 3857.35 -2.68 148,28 1,87 80.22 9 37 12

110.00 17 7 51 2130.79 -32.22 31.17 6.64 102.09 17 43 21

110.00 9 15 51 3723.83 .04 136.46 .17 55.82 10 17 35

O|FFERENTIAL C_RECTION$ HI0-COURSE EXECUTION ACCURACY

TOE .1059 TRA -.7090 TC5 4.2065 8AU .6250 9GT 3082.3 $GR 541.g SG3 872.1

ROE -.1985 RRA -.0731 RC3 .6040 FAU .19236 RRT .7362 RRF -.7986 RTF -.9252

FOE .4295 FRA .5781 FC-15.1389 8SP 10760 SGB 3129.8 R23 -.1594 R13 -.9277

_JOE .2229 BRA .7128 BC3 4.2496 FSP 2810 861 3108.4 SG2 363.6 THA 7.48

LAUNCH DATE I_V 30 1924 FLIGHT TIME 214.00 ARRIVAL DATE JUL 2 1965

MELI_ENTRIC CONIC 01STANCE 494.085

RL 147.53 LAL -.00 LOL 67.65 VL 33.386 GAL .86 AZL 89.43 HCA 153.50

RP 234.89 LAP .26 LOP 221.32 VP 21.107 GAP 6.60 AZP g0.51 TAL 4.44

RC 202.523 GL S.SS GP 5.45 ZAL 76.27 ZAP 151.86 ETS 168.24 ZAE 166.21

PLANE7OCENTRIC CONIC

C3 10.848 VHL 3.294 DLA 19.01RAL 148.37 RAO 6567.4 VEL 11,499 pTH 2.00

LNCH AZM7M LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C ]NJ AZMTH

90.00 13 58 47 2715.51 -27.75 75.68 6.20 95.86

90.00 7 17 52 4085.39 -3.65 165.58 1.32 61.90

100.00 15 31 46 2415.58 -28.98 53.45 6.03 97.68

100.00 8 27 35 3860.55 -2.§7 148.46 .72 60.21

110.00 17 5 20 2122.94 -32.1| 30.59 5.39 102.42

110.00 9 10 30 $725.98 .12 136.57 359.04 55.82

EARTH TO MARS

SMA 193.87 ECC .23949 INC .5742 VI 30.200

TAp 157.94 RCA 147.44 Apo 240.30 v2 23.405

[TE 26.50 ZAC 95.99 ETC 255.75 CLP 152.35

VHp 5.092 DpA .55 RAp 195.24 ECC 1.1785

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

14 44 3 2115.5 -26.65 67.19

8 25 57 3485.4 -7.38 158.89

16 12 3 1815.6 -27.62 44.92

9 51 53 3260.6 -6.52 141.89

17 40 45 1522.9 -30.06 21.97

10 12 36 3126.0 -4.36 130.36

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1045 TRA -.6800 TC3 4.2529 BAU .6245 8GT 3073.6 8GR 568.9 SG3 914.4

ROE -.1908 RRA -.0680 RCS .6755 FAU .20052 RRT .7680 RRF -.8323 RTF -.9255

FOE .4329 FRA .5088 FC-16.0025 BSP 10744 SGB 3125.8 R23 -.1743 R13 -.9285

BOE .2174 BRA .6834 BC3 4.3062 FSP 2955 SGI 3104.9 SG2 360.6 THA 8.20

LAUNCH DATE NOV 30 1964 FLIGHT TIME 216.00

HELIOCENTRIC CA3NIC DISTANCE 497.721

RL 147.53 LAL -.00 LOL 67.63 VL 33.358 GAL .92 AZL 89.48 HCA 154.48 SMA

RP 294.53 LAp .22 LOP 222.31 VP 21.103 GAP 6.16 AZP 90.47 TAb 4.81 TAp

RC 204.770 GL 5.33 GP 5.76 ZAL 75.50 ZAP 130.82 ETS 168.07 ZAE 166.94 ETE

PLAN(TOCENTRIC CONIC

C3 10.708 VHL 5.272 DLA 18.79 RAL 147.44 RAO 6567.4 VEL 11.493 PTH 2.00 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT lHJ LONG INJ RT ASC INJ AZHTH INJ TIME

90.00 13 57 25 2704.06 -27.67 74.83 4.98 96.27 14 42 29

90.00 7 11 48 4091.49 -3.46 165.92 .16 61.88 8 20 0

100.00 15 50 11 2404.87 -28.88 52.67 4.80 98.06 16 10 16

100.00 8 21 43 3865.90 -2.39 148.75 359.57 60.19 9 26 8

110.00 17 5 16 2113.64 -31.97 29.90 4.14 102.80 17 38 30

110.00 9 5 7 8729.90 .27 136.77 357.91 55.82 10 7 17

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1042 TRA -.6§22 TC3 4.2942 DAU .8241 SGT 3083.8 $GR 601,6 $63 958.9

ROE -.1847 RRA -.0827 RC3 .7547 FAU .20909 RRT .7969 RRF -.8625 RTF -.9257

FOE .4320 FRA .2337 FC-16.9073 BSP 10698 9GB 3122.1 R23 -.1898 R13 -.9294

BO( .2120 BRA .6552 BC3 4.3600 FSP 3103 $61 3101.4 9G2 359.0 THA 9.02

ORBIT DETERMINATION ACCURACY

ST 425.4 SR 354.0 SS 367.1

CRT -.3171CRS .9343 CST -.1308

LSA 513.4 MSA 397.4 SSA 75.4

EL1 450.7 EL2 299.0 ALF 153.81

ARRIVAL DATE JUL 4 1965

EARTH TO MARS

193.34 ECC .23746 INC .5212 vl 30.200

159.29 RCA 147.43 APO 239.25 V2 23.442

29.81 ZAC 96.31 ETC 255.75 CLP 151.35

4.978 DPA .85 RAp 195.$6 ECC 1.1762

PO CST TIM INJ 2 LAT INJ 2 LONG

2104.1 -26.51 66.38

3491.5 -7.19 159.23

1804.9 -27.47 44.16

3265.9 -6.34 142.19

1513.6 -29.88 21.31

3129.9 -4.21 130.56

OI_BIT DETERMINATION ACCURACY

ST 414.0 SR 325.6 SS 359.6

CRT -.3352 CR8 .9331 CST -.1824

LSA 507.3 HSA 378.2 SSA 79.0

ELI 441.0 EL2 288.0 ALF 152.94
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 30 1964

HELIOCENTRIC CO_IC

RL 147.53 LAL -.00

RP 234.17 LAp .19

RC 206.900 GL 4.77

PLANETOCENTR|C CONIC

C3 10.575 VHL 3.252

LNCH AZMTH LNCH TIME

90.00 15 56 41

90.00 7 5 11

100.00 15 29 10

100.00 8 15 23

110.00 17 1 42

110.00 8 59 21

FLIGHT TIME 218.00 ARRIVAL DATE JUL 6 1965

DISTANCE 501.374 EARTH TO MARS

LOL 67.83 VL 33.531 GAL .98 AZL 89.53 HCA 155.47 SMA 192.83 ECC .23553 INC .4653 Vl 50.200

LOP 223.29 VP 21.101 GAP 5.73 AZP 90.42 TAL 5.17 TAp 160.63 RCA 147.41APO 238.25 V2 23.479

GP 6.12 ZAL 74.76 ZAp 149.75 ETS 167.89 ZAE 167.64 ETE 33.93 ZAC 96.65 ETC 255.74 CLP 150.32

OLA 18.51RAL 146.52 RAD 6567.4 VEL 11.488 pTH 2.00 VHp 4.867 DpA 1.20 RAp 195.47 ECC 1.1740

L-[ TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2690.50 -27.57 73.88 3.76 96.75 14 41 31 2090.5 -26.35 65.42

4100.03 -3.18 166.40 359,02 61.85 8 13 31 3500.0 -6.92 159.72

2392.24 -28.76 51.75 3.58 98.53 16 9 2 1792.2 -27.28 43.26

3873.53 -2.13 149.17 358.43 60.18 9 19 56 3273.5 -6.09 142.61

2102.75 -31,80 29.09 Z,90 103.25 17 36 45 1502.8 -29.65 20.54

3735.77 .50 137.08 356.79 55.82 10 1 36 3135.8 -3.99 130.87

OIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1070 TRA -.6259 TC3 4.3155 8AU .6216 $GT 3044.0 SGR 639.7 SG3 1003.9 ST 405.4 SR 316.4 SS 347.6

ROE -.1785 RRA -.0570 RC3 .8410 FAU .21771 RRT .8212 RRF -.8886 RTF -.9255 CRT -.3648 CRS .9277 CST -.2406

FOE .4228 FRA .1563 FC-17.8229 8SP 10698 $GIB 3110.5 R23 -.2066 R13 -.9299 LSA 500.4 NSA 357.7 SSA 83.1

DOE .2080 BRA .6285 BC3 4.3966 FSP 5269 SG1 3089.6 SG2 359.7 THA 9.93 EL1 434.7 EL2 274.8 ALF 152.22

LAUNCH OATE NOV 30 1964 FLIGHT TIME 220.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CONIC DISTANCE 505.044 EARTH TO MARS

RL 147.53 LAL -.00 LOL 67.83 VL 33.305 GAL 1.04 AZL

RP 233.80 LAp .16 LOP 224.28 VP 21.102 GAP 5.31 AZP

RC 209.011 GL 4.16 GP 6.51 ZAL 74.04 ZAP 146.65 ETS

PLANETOCENTRIC CONIC

C3 10.434 VHL 3.233 DLA 18.17 RAL 145.61 RAD 6567.4 VEL

LNCH AZMTH LNCN TIN[ L-I TIME INJ LAT INJ LONG

90.00 13 58 37 2674.70 -27.43 72.74 2.54 97.30 14 41 12

90.00 6 57 59 4111.16 -2.83 167.02 357.88 61.81 8 6 30

100.00 15 28 46 2377.54 -28.60 50.69 2.35 99.07 16 8 24

100.00 8 8 31 3883.55 -1.79 149.72 357.31 60.16 9 13 15

110.00 17 0 38 2090.15 -31.60 28.16 1.65 103.77 17 35 28

110.00 8 53 9 3743.70 .80 137.49 355.69 55.83 9 55 33

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .1114 TRA -.5972 TC3 4.3344 BAU .6196 SGT 3022.6 $GR 684.8 863 1051.5

ROE -.1719 RRA -.0§04 RC3 .9372 FAU .22683 RRT .8423 RRF -.9111RTF -.9255

FOE .4047 FRA .0656 FC-19.7866 BSP 10669 908 3099.1 R23 -.2229 R13 -.9308

BDE .2048 8RA .5994 BC3 4.4346 FSP 3439 SG1 3077.9 SG2 362.5 THA 10.96

89.60 HCA 156.46 S#A 192.35 ECC .23371 INC .4043 vl 30.200

90.37 TAL 5.51 TAp 161.97 RCA 147.40 APO 237.30 V2 23,517

167.69 Z/ME 168.26 ETE 38.73 ZAC 97.02 ETC 255.73 CLP 149.26

11.482 PTH 2.00 VHP 4.760 DpA 1.58 RAP 195.57 ECC 1.1720

|NJ RT ASC INJ AZ14TH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2074.7 -26.14 64.31

3511.2 -6.57 160.35

1777.5 -27.05 42.23

3293.6 -5.75 143.17

1490.2 -29.39 19.66

3143.7 -3.69 131.29

ORBIT DETERMINATION ACCURACY

ST 397.2 3R 306.4 SS 331.2

CRT -.4042 CRS ,9163 CST -.3087

LSA 492.3 NSA 333.2 SSA 88.7

ELI 429.5 EL2 259.2 ALF 151.50

LAUNCH DATE NOV 30 1964 FLIGHT TIME 222.00 ARRIVAL DATE JUL 10 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 283.44 LAp .13

RC 211.104 GL 3.49

PLANETOCENTRIC CONIC

CS 10.342 VHL 3.216

LNCH AZMTH LNCM TIME

80.00 13 57 16

90.00 8 30 10

100.00 15 29 2

100.00 S 1 5

110.00 17 0 6

110.00 8 46 31

DIFFERENTIAL CORRECTIONS

TOE .1186 TRA -.3736

ROE -.1848 RRA -.0433

FOE .3778 FRA -.0246

BOE .2019 BRA .3752

DISTANCE 508.730 EARTH TO MARS

LOt. 67.83 VL 33.281 GAL 1.10 AZL 89.66 HCA 157.45 6MA 191.90 ECC .23197 INC .3376 VI 30.200

LOP 225.28 VP 21.106 GAP 4.90 A ZP 90.31 TAL 5.85 TAp 163.30 RCA 147.38 APO 236.41 V2 25.555

GP 6.94 ZAL 73.36 ZAP 147.50 ET$ 167.46 ZAE 168.80 ETE 44.36 ZAC 97.41ETC 255.71CLP 148.17

DLA 17,76 RAL 144.71 RAD 6567.4 VEL 11.477 PTH 2.00 VHp 4.656 DpA 2.01 RAp 195.67 ECC 1.1702

L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2656.49 -27.27 71.43 1.32 97.94 14 41 33 2056.5 -25.89 63.04

4125.03 -2.38 167.60 356.75 61.77 7 58 55 3525.0 -6.14 161.13

2360.60 -28.42 49.46 1.12 99.69 16 8 22 1760.6 -26.79 41.04

3896.15 -1.37 150.41 356.19 60.14 9 6 2 3296.1 -5.33 143.87

2075.67 -31.36 27.10 .40 104.35 17 34 41 1475.7 -29.07 18.65

37_3.84 1.19 138.02 354.59 55.83 9 49 4 3153.8 -3.30 131.82

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.3372 8AU .6168 SGT 2996.1 SGR 737.1 SG3 1100.4 ST 392.2 SR 295.4 SS 311.3

RC3 1.0435 FAU .23622 RRT .8397 RRF -.9299 RTF -.9248 CRT -.4443 CRS .8969 CST -.3703

FC-19.7741 8SP 10609 $GB 3085.4 R23 -.2400 RI3 -.9313 LSA 483.0 MSA 309.1 SSA 95.A

BC3 4.4610 FSP 3610 SG1 3063.4 SG2 368.2 THA 12.12 EL1 426.4 ELI 243.4 ALF 151.45

LAUNCH DATE NOV 30 1964 FLIGHT TIM( 224.00 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC C_NIC

RL 147.53 LAL .00 LOt. 67.83 VL 33.258 GAL

RP 233.07 LAP .10 LOP 226.27 VP 21.112 GAP 4.49 AZP

RC 213.179 GL 2.75 GP 7.42 ZAL 72.70 ZAP 146.32 ETS

PLAN_TOCENTRIC CONIC

C3 10,239 VHL 3,200 DLA 17.26 RAL 143.82 RAO 6567.4 VEL

LNCH AZ1MTH LNCH TIN( L-I TIME |NJ LAT INJ LONG

90.00 13 98 40 2635.67 -27.07 69.94

90.00 6 41 40 4141.83 -1.84 168.74

100.00 19 29 56 2341.23 -26.19 48.07

100.00 7 93 3 3911.50 -.85 151.25

110.00 17 0 8 2059.12 -31.08 25.90

110.00 6 39 22 3766.37 1.67 138.68

DIFFERENTIAL CCRRECTION$

TOE .1267 TRA -.9497 TC3 4.3282 BAU .6134

ROE -.13Q7 flRA -.0357 RC3 1.1616 FAU .24594

FOE .3312 FRA -.1251 FC-20.7944 BSP 10578

BOE .2013 9RA .5509 BC3 4.4814 FSP 3794

DISTANCE 512.431 EARTH TO MARS

1.15 AZL 8g.74 HCA 158.45 SNA 191.47 ECC .23033 INC .2649 vl 30.200

90.25 TAL 6.17 TAp 164.61 RCA 147.37 APO 235.57 V2 23.593

167.22 ZAE 169.22 ETE 50.77 ZAC 97.85 ETC 255.70 CLP 147.05

11.473 PTH 1.99 VHp 4.556 DpA 2.49

|NJ RT ASC INJ AZMTH INJ TIME PO CST TIM

.09 98.66 14 42 36 2035.7

355.63 61.74 7 50 42 3541.8

359.88 100.39 16 8 59 1741.2

355.08 60.12 8 58 14 3311.5

359,13 105.01 17 34 27 1459.1

353.51 53.85 9 42 8 3166.4

MID-COURSE EXECUTION ACCURACY

SGT 2964.2 SGR 797.4 SG3 1151.1

RRT .8735 RRF -.9434 RTF -.9239

SG8 3069.6 R23 -.2569 R13 -.9319

SG1 3046.3 SG2 377.6 THA 13.43

RAp 195.75 ECC 1.1685

1NJ 2 bAT INJ 2 LONG

-25.59 61.58

-5.60 162.O8

-26.46 39.69

-4.81 144.71

-28.70 17.50

-2.83 132.47

ORBIT DETERMINATION ACCURACY

ST 392.5 SR 282.1 SS 282.8

CRT -.5021 CRS .8579 CST -.4368

LSA 474.2 MSA 278.7 SSA 105.3

EL1 428.6 EL2 223.4 ALF 151.90
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH 0AYE NOV 30 1964 FLIGHT TIM( 226.00 ARRIVAL DATE JUL 14 1965

HELIOCENTR|¢ CC_41C

RL 147.53 LAL -,00

RP 232.70 LAP .07

RC 215.236 GL 1.93

PLANETC_ENTR|C C¢_¢IC

C3 10.146 VNL 3.185

LNCH AZMTH LNCH TIME

90.00 14 O 50

90.00 6 32 26

100.00 15 31 38

100.00 7 44 19

110.00 17 0 47

110.00 8 31 40

OIFFERENTIAL CORRECTIONS

TOE .1370 TRA -.5257 TC$ 4.3062 BAU .6098

ROE -.1478 RRA -.0268 RC3 1.2927 FAU .25S87

FOE .2743 FRA -.2358 FC-21.8335 BSP 10498

BDE .2015 BRA .5264 BC3 4.4961 FSP 3976

DISTANCE 516.148 EARTH TO MARS

LOL 57.83 VL 33.235 GAL 1.20 AZL 89.81HCA 159.45 SMA 181.05 ECC .22878 INC .1856 vl 30.200

LOP 227.27 vP 21.120 GAP 4.09 AZP 90.17 TAL 6.47 TAp 165.92 RCA 147.35 APO 234.77 V2 23.631

GP 7.94 ZAL 72.06 ZAp 145.10 ETS 186.96 ZAE 169.47 (TE 57.93 ZAC 98.32 ETC 255.68 CLP 145.90

DLA 16.68 RAL 142.94 RAG 6567.4 VEL 11.469 PTH 1.99 VHP 4.460 OPA 3.03 RAP 195.63 (CC 1.1670

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2612.02 -26.81 68.26 358.85 99.47 14 44 22 2012.0 -25.23 59.95

4161.79 -1.19 169.65 354.52 61.71 7 41 48 3561.8 -4.97 163.20

2319.20 -27.91 46.49 358.63 101.17 16 10 18 1719.2 -26.08 38.17

3929.85 -.22 152.26 353.98 60.11 8 49 49 3329.8 -4.20 145.73

2040.30 -30.74 24.54 357.85 105.75 17 34 47 1440.3 -28.27 16.21

$761.51 2.24 139.47 352.43 55.88 9 34 42 3181.5 -2.25 133.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 2925.8 6_R 866.8 SG3 1203.1 ST 394.0 SR 267.4 SS 254.2

RRT .6645 RRF -.9580 RTF -.9228 CRT -.5602 CRS .7906 CST -.4672

8645 3051.5 R23 -.2719 R13 -.9327 LSA 465.7 MSA 246.0 SSA 118.1

661 3026.4 862 391.0 THA 14.94 EL1 430.9 EL2 202.5 ALF 152.68

LAUNCH OATE NOV 30 1964 FLIGHT TIM( 228.00 ARRIVAL DATE JUL 16 1965

HELIOCENTRIC CONIC OISTANC( 519.879 EARTH TO MARS

RL 147.53 LAL -.00 L04. 67.83 VL 33.214 GAL 1.25 AZL 89.90 HCA 160.45 SMA 190.68 ECC .22730 INC .0984 vl 30.200

RP 232.32 LAp .OS LOP 228.27 VP 21.130 GAP 3.70 AZP 90.09 TAL 6.76 TAP 167.21 RCA 147.34 APO 234.02 V2 28.670

RC 217.275 GL 1.02 GP 8.52 ZAL 71.48 ZAp 143.83 ETS 166.67 ZAE 169.51 [TE 65.64 ZAC 98.85 ETC 255.66 CLP 144.72

PLANETOCENTRIC CONIC

CS 10.061 VHL 3.172 DLA" 16.01 RAL 142.06 RAO 6567.4 VEL 11.465 PTH 1.99 VHP 4.367 DpA S.63 RAP 195.90 ECC 1.1656

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 14 S 51 2585.29 -26.50 66.36

90.00 6 22 25 4185.20 -.44 171.16

1OO.OO 15 34 5 2294.26 -27.56 44.72

1OO.OO 7 54 52 3951.46 .51 153.44

110.00 17 2 5 2018.95 -30.33 23.00

110.00 8 23 22 $799.54 2.93 140.41

DIFFERENTIAL CCRRECT|ONS

TOE .1499 TRA -.5026 TC3 4.2685 BAU .6059

ROE -.1374 RRA -.0166 RC5 1.4386 FAU .26599

FOE .1980 FRA -.3556 FC-22.8878 BSP 10402

80E .2038 BRA .5051 0C3 4.5044 FSP 4162

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

357.60 100.37 14 46 56 1985.3 -24.80 58.11

353.41 61.69 7 32 11 3585.2 -4.22 164.52

357.36 102.05 16 12 19 1694.3 -25.63 36.45

352.86 60.11 8 40 43 3351.5 -3.47 146.92

356.56 106.58 17 35 44 1419.0 -27.76 14.75

351.37 55.93 9 26 41 3199.5 -1.56 134.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 2960.6 SGAR 946.3 SG3 1256.2 ST 400.3 SR 249.8 SS 225.7

RflT .8927 RRF -.9681 RTF -.9213 CRT -.6281CRS .8611 CST -.4939

S_ 3032.Z R23 -.2953 RI3 -.9337 LSA 459.0 MSA 211.4 SSA 155.2

$(;1 3004.5 $62 408.8 THA 16.66 EL1 436.5 EL2 179.2 ALF 154.07

LAUNCH DATE NOV 30 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUL 18 1965

HELIOCENTRIC CONIC DISTANCE 523.624 EARTH TO MARS

flL 147.53 LAL -.OO LOt. 67.83 VL 33.194 GAL 1.30 AZL 90.00 HCA 161.45 SMA 190.32 ECC .22591 INC .0185 V1 30.200

RP 231.95 LAP .DO LOP 229.28 VP 21.142 GAP 3.31 AZP 90.00 TAL 7.04 TAp 168.49 RCA 147.32 APO 255.31 v2 23.709

NC 219.295 GL .01GP 9.16 ZAL 70.92 ZAP 142.52 ET8 166.35 ZAE 169.32 ETE 75.60 ZAC 99.45 ETC 255.64 CLP 145.49

PLANETOCENTRIC CONIC

C3 9.988 YHL 5.160 OLA 15.21RAL 141.18 RA0 6567.4 VEL 11.462 PTH l.gg VHP 4.279 DpA 4,31 RAp 195.97 (CC 1.1644

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT _NJ 2 LONG

90.00 14 7 44 2555.15 -26.11 64.24 356.33 101.36 14 50 19 1955.1 -24.28 56.05

90.00 G 11 32 4212.40 .4_ 172.67 352.31 61.69 7 21 44 3612,4 -3.35 166.04

100.00 15 37 22 2266.10 -27.15 42.73 356.08 103.02 16 15 8 1666.1 -25.09 34.54

100.00 7 24 55 3976.66 1.37 154.83 351.79 60.14 8 50 52 3376.7 -2.62 148.31

110.00 17 4 5 1994.7T -29.85 21.29 355.24 107.49 17 37 19 1394.6 -27.17 13.12

110.00 8 14 22 3820.77 3.74 141.52 350.31 56.00 9 18 3 3220.8 -.75 135.31

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1653 TRA -.4825 TC3 4.2194 BAU .6026 SGT 2832.7 SGR 1037.6 SG3 1310.6 ST 412.6 SR 228.8 SS 206.6

ROE -.1251 RflA -.0051 RC3 1.6019 FAU .27636 RRT .8985 RRF -.9760 RTF -.9194 CRT -.6860 CRS .4210 CST -.$965

FDE .0998 FRA -.4815 FC-28.9557 BSP 10353 SGB 3016.7 R23 -.2964 R13 -.9350 LSA 456.1 MSA 187.6 SSA 148.4

BOE .2078 8RA .4825 BC3 4.5153 FSP 4361 SGI 2985.6 SG2 432.1 THA 18.62 ELl 445.9 EL2 154.0 ALF 156.15

LAUNCH DATE NOV 30 1964 FLIGHT TIME 232.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC C_IC

RL 147.58 LAL -.00

RP 231.57 LAp -.03

RC 221.297 GL -1.13

PLANETOCENTflIC CONIC

C3 9.925 VHL 3,150

LNCH AZMTH LNCH TIME

90.00 14 12 34

90.00 5 59 40

100.OO 15 41 52

100.00 7 13 23

110.00 17 8 50

110.00 8 4 55

DIFFERENTIAL CORRECTIONS

TOE .1827 TRA -.4630

ROE -.1102 RRA .0083

FOE -.0255 FRA -.6194

8DE .2133 BRA .4631

DISTANCE 527.384 EARTH TO MARS

LOL 67.83 VL 33.175 GAL 1.34 AZL 90.11 HCA 162.46 SMA 189.97 ECC .22459 INC .1088 vl 30.200

LOP 280.29 VP 21.157 GAP 2.93 AZP 89.90 TAL 7.31 TAp 169.77 RCA 147.31 APO 232.64 V2 23.748

GP 9.88 ZAL 70.40 ZAp 141.15 ETS 166.00 ZAE 168.86 ETE 81.42 ZAC 100.08 ETC 255.62 CLP 142.24

DLA 14.29 RAL 140.30 RAO 6567.4 VEL 11.459 PTH 1.99 VHP 4.194 DPA 5.07 RAp 196.04 ECC 1.1633

L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2521.22 -25.64 61.87 355.03 102.46 14 54 35 1921.2 -23.66 53.76

4243.82 1.45 174.42 351.22 61.72 7 10 24 3643.8 -2.34 167.80

2234.32 -26.64 40.50 354.77 104.08 16 18 46 1634.3 -24.44 32.39

4005.95 2.36 156.43 350.71 60.I9 8 20 9 3406.0 -1.63 149.91

1967.41 -29.27 19.36 353.90 108.49 17 39 38 1367.4 -26.47 11.30

3845.63 4.69 142.82 349.27 56.10 9 8 40 3245.6 .20 136.61

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.1491 BAU .5992 SGT 2774.8 $GR 1141.7 $63 1365.2 ST 429.5 SR 203.5 SS 213.5

tiC3 1.7838 FAU .28671 RRT .9021 RRF -.9822 RTF -.9169 CRT -,7462 CRS .0691 CST -.1519

FC-25.0095 BSP 10274 SGIB 3000.6 R23 -.3044 R13 -.9366 LSA 459.5 MSA 211.1 SSA 126.2

BC5 4.5162 FSP 4555 SG1 2964.9 SG2 461.1 THA 20.89 EL1 457.9 EL2 126.9 ALF 158.85
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 254.00 ARRIVAL DATE JUL 22 1965

HELIOCENTRIC CQI41C

RL 147.$3 LAL -.00

RP 231.20 LAP -.Os

RC 223.281 ;L -2.41

PLANETC_ENTRIC COMIC

CS 9.876 VHL 3.143

LNCH AZMTH LNCH TIME

90.00 14 18 27

90.00 5 46 42

100.00 1S 46 41

100.00 7 1 9

110.00 17 10 26

110.00 7 53 53

DIFFERENTIAL CCRRECTIOISS

TO( .2030 TRA -.4449

ROE -.0917 RRA .0242

FDE -.1630 FRA -.7710

BOG .2228 9RA .4453

DISTANCE 531.157 EARTH TO MARS

LOt. $7.63 VL 33.158 GAL 1.38 AZL 90.23 HCA 183.47 SNA 189.65 ECC .22355 INC .2287 Vl 50.200

LOP 231.30 VP 21.173 GAP 2.56 AZP 89.78 TAL 7.55 TAp 171.03 RCA 147.29 APO 232.01 VZ 29.788

GP 10.69 ZAL 69.92 ZAp 139.73 ETS 165.62 ZAE 168.15 ETE 88.73 ZAC 100.80 ETC 255.58 CLP 140.94

DLA 13.22 RAL 139.41RAD 6567.4 VEL 11.457 PTH 1.99 VHP 4.115 DPA 5.92 RAp 196.15 ECC 1.1629

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2465.04 -25.05 59.23 353.70 103.66 14 59 50 1883.0 -22.92 $1.20

4280.03 2.62 176.45 350.14 61.79 6 58 2 3680.0 -1.17 169.82

2198.48 -28.02 38.02 353.42 105.25 18 23 20 1598.5 -23.68 30.01

4039.82 3.50 158.30 348.65 60.29 8 8 28 3439.8 -.48 151.77

1936.44 -28.59 17.22 352.52 109.60 17 42 42 1336.4 -25.65 g. E7

3874.63 5.79 144.35 348.23 56.25 8 58 28 3274.6 1.31 158.12

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TC3 4.0598 BAU .5968 SGT 2708.5 S_R 1261.1 SG3 1420.0 ST 453.0 SR 171.9 SS 261.3

RC3 1.9875 FAU .29708 RRT .9037 RRF -.9869 RTF -.9137 CRT -.8014 CRS -.2495 CST .1588

FC-26.0427 BSP 10216 ST, B 2988.6 R23 -.30BB R13 -.9388 LSA 477.5 MSA 256.6 SSA 96.0

6C3 4.5202 FSP 4749 S_1 2947.1SG2 496.5 THA 23.52 ELI 474.5 EL2 98.2 ALF 162.30

LAUNCH DATE MOV SO 1964 FLIGHT TIME 236.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 230.82 LAp -.10

RC 225.247 ;L -3.87

PLANETOCENTflIC CONIC

C3 9.843 VHL 3.137

LNCH AZMTH LNCH TIM(

90.00 14 25 29

90.00 $ 32 27

100.00 15 52 55

100.00 6 47 41

110.00 17 14 57

110.00 7 42 9

OIFFERENTIAL CCRRECTIOtIS

TOE .2272 TRA -.4278

RD( -.0684 RRA .0428

FOE -.3796 FRA -.9330

BOE .29T3 8RA .4300

DISTANCE 534.943 EARTH TO MARS

LOL 67.83 VL 33.141 GAL 1.41 AZL 90.37 HCA 164.49 SMA 189.35 ECC .22217 INC .3661 Vt 30.200

LOP 232.32 VP 21.191 GAP 2.19 AZ1F) 89.65 TAL 7.79 TAp 172.28 RCA 147.28 APO 231.41 V2 23.827

GP 11.60 ZAL 69.48 ZAP 138.25 ETS 165.19 zA( 167.12 ETE 95.27 ZAC 101.62 ETC 255.55 CLP 139.60

OLA 11.98 RAt. 138.51 RAID 6567.4 VEL 11.456 PTH 1.99 VHP 4.041DpA 6.88 RAp 196.22 ECC 1.1620

L-I TIM1[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2440.00 -24.32 56.28 352.34 104.96 15 6 9 1840.0 -22.03 48.36

4321.75 3.96 178.78 349.07 61.94 6 44 28 3721.7 .18 172.14

2157.98 -25.27 35.25 352.05 106.53 16 28 53 1558.0 -22.76 27.3S

4079.00 4.82 160.46 348.60 60.46 7 55 40 3479.0 .85 153.92

1901.30 -27.76 14.82 351.11 110.80 17 46 58 1301.3 -24.68 7.00

3908.44 7.06 146.14 347.22 56.47 8 47 17 3308.4 2.60 139.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.9532 8AU .5963 SGT 2638.7 $_ 1398.0 SG3 1474.0 ST 484.8 SR 139.9 Ss $51.3

tiC3 2.2155 FAU .30725 RRT .9034 RRF -.9905 RTF -.9098 CRT -.8393 CRS -.3929 CST .4105

FC-27.0242 8SP 10146 S_ 2986.2 R23 -.3086 R13 -.9419 LSA $30.2 MSA 300.S SSA 70.6

8C3 4.5317 FSP 4937 SG1 2937.2 SG2 538.7 THA 26.34 ELI 498.0 EL2 70.9 ALF 166.67

_AUNCH DATE NOV 30 1964 FLIGHT TIME 238.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 230.43 LAP -.19

RE 227.19S GL -5.52

PLANETOCENTRIC CONIC

C3 9.8S1VHL S,135

LNCH AZMTH LNCH TIME

90.00 14 SS 47

90.00 5 16 42

100.00 16 0 22

100.00 6 32 46

110.00 17 20 30

110.00 7 29 9

DIFFERENTIAL CORRECTIONS

TOE ,2674 TRA -.3994

ROE -.0358 RflA .0662

FOE -.6534 FRA-l.1417

BOG .2698 8RA .4052

DISTANCE 538.743 EARTH TO MARS

LOt. 67.83 VL 33.124 GAL 1.45 AZL 90.52 HCA 165.51 SMA 189.06 ECC .22106 INC .5229 vl 30.200

LOP 283.33 VP 21.211 GAP 1.83 AZP 8g.49 TAL 8.01 TAp 175.52 RCA 147.27 APO ZSO.S5 V2 23.867

GP 12.65 ZAL 69.09 ZAP 136.69 ET8 164.72 ZAE 165.85 ETE 100.92 ZAC 102.58 ETC 255.50 CLP 188.22

DLA 10.53 RAL 137.57 RA06567.4 VEL 11.495 PTH 1.99 VHp 3.972 DpA 7.97 RAP 196.34 ECC 1.1618

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2391.39 -23.43 53.00 350.94 106.37 15 13 $8 1791.4 -20.96 45.20

4369.88 5.49 181.48 348.03 62.18 6 29 32 3769.9 1.73 174.88

2112.15 -24.$4 32.16 350.63 107.90 16 35 34 1512.1 -21.$7 24.$8

4124.$6 6.34 162.97 347.57 60.73 7 41 $3 3524,4 Z.S9 156.41

1861.38 -26.77 12.14 349.65 112.10 17 51 32 1261.4 -23.53 4.47

3947.89 8.54 148.23 346.23 56.77 8 34 57 3347.9 4.11 141.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.8777 8AU .6051 9GT 2589.0 _ 1562.7 SG3 1534.0 ST 542.0 SR 88.8 SS 498.4

RC3 2.4817 FAU .31848 RflT .9042 RRF -.9933 RTF -.9088 CRT -.7682 CRS -.2262 CST .6101

FC-28.0450 BSP 9663 SG8 3024.1 R23 -.2973 R13 -.9481 LSA 663.5 MSA 327.8 SSA 49.2

SC3 4.6038 F_P 5064 SGt 2967.5 SG2 582.4 THA 29.89 EL1 546.S ELI $6.4 ALF 172.75

LAUNCH DATE NOV SO 1964 FLIGHT TIM( 240.00 ARRIVAL BATE JUL 28 1965

HELIOCENTRIC C(]MIC 01 STANCE 542.553 EARTH TO MARS

RL 147.5S LAL -.00 LOL 67.83 VL 33.109 GAL 1.48 AZL 90.70 HCA 166.53 SMA 188.79 ECC .22001 INC .7023 vl 30.200

RP 230.05 LAp -.16 LOP 234.36 VP 21.232 GAP 1.48 AZP 89.32 TAL 8.22 TAp 174.75 RCA 147.25 Apo 230.32 V2 23.907

RC 229.120 6L -7.43 6P 13.84 ZAL 68.76 ZAP 135.06 ET$ 164.20 ZAE 164.31 ETE 105.63 ZAC 103.63 ETC 255.44 CLP 136.80

PLANETOCENTRIC CONIC

CS 9.847 VHL 3.138 OLA 8.83 RAL 136.61 RAO 6567.4 VEL 11.456 PTH 1.99 VHP 3.911 DpA 9.22 RAp 196.48 ECC 1.1621

LNCH AZI4TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 43 36 2336.18 -22.32 49.33 549.50 107.89 1S 22 32 1736.2 -19.67 41.67

90.00 4 59 12 4425.73 7.26 184.64 347.03 62.55 6 12 57 3828.7 3.53 177.95

100.00 16 9 15 2059.96 -23.21 28.70 549.17 109.39 16 43 34 1460.0 -20.35 21.06

100.00 6 16 14 4177.18 8.08 165.92 546.59 61.12 7 25 51 3577.2 4.17 159.52

110.00 17 27 17 1815.75 -25.56 9.14 548.16 113.51 17 57 33 1215.8 -22.16 1,G4

110.00 7 14 41 $994.16 10.25 150.72 345.28 57.21 8 21 16 3394.2 5.86 144.38

DIFFERENTIAL C_MRECTIONS NIO-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACY

TOE .2903 TRA -.3919 TC3 3.7044 BAU .6085 9GT 2492.0 sr.wR I743.6 963 1581.3 ST $77.0 SR 74.0 SS 652.6

ROE .0018 RRA .0944 RC3 2.7642 FAU .32728 RRT .6995 flNF -.9953 RTF -.9015 CRT -.1409 CRS .5058 CST .7009

FOE -.9329 FNA-1.3219 FC-28.7740 BSP 10067 968 3041.5 R23 -.2889 R13 -.9526 LSA 804.8 MSA 339.4 SSA 37.2

BOG .2903 9RA .4032 9C3 4.6220 FSP 5272 9G1 2973.7 962 838.5 THA 33.96 EL1 577.1 EL2 73.2 ALF 178.95
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE k<)V 30 1964 FLIGHT TIME 242.00 ARRIVAL DATE JUL 30 1965

HELIOCENTRIC CO_IC

RL 147.53 LAL -.00 LOL 67.83 VL

RP 229.67 LAp -.20 LOP 235.38 VP

RC 231.027 GL -9.64 GP 15.21ZAL

PLANETOCENTRIC CONIC

C3 9.902 VHL 3.147

LNCH AZMTH LNCH T|ME

90.00 14 55 10

90.00 4 39 32

100.00 16 19 46

1OO.OO 5 57 3T

110.00 17 35 28

110.00 6 58 24

D|FFERENTIAL CORRECTIONS

TOE .3195 TRA -.3639 TC3 3.5095 BAU .6181

ROE .0527 RRA .1281 RC3 3.0799 FAU .33534

FOE-1.2850 FRA-1.5270 FC-29.3199 BSP 10255

BO( .3298 BRA .4047 BC3 4.6693 FSP 5436

DISTANCE 546.376 EARTH TO MARS

33.095 GAL 1.51 AZL 90.91 HCA 167.55 SMA 188.53 ECC .21902 |NC .9118 vl 30.200

21.255 GAP 1.13 AZP 89.11 TAL 8.41 TAp 175.96 RCA 147.24 APO 229.83 V2 23.948

68.51 ZAp 133.34 ETS 163.62 ZAE 162.50 ETE 109.47 ZAC 104.88 ETC 255.36 CLP 135.34

DLA 6.83 RAL 135.59 RAO 6567.4 VEL 11.458 PTH 1.99 VHp 3.858 DpA 10.64 RAp 196.68 ECC 1.1630

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2273.18 -20.95 45.23 348.03 109.50 15 33 3 1673.2 -18.10 57.71

4490.93 9.29 188.36 346.09 63.13 5 54 23 3890.9 5.61 181.61

2000.31 -21.81 24.82 347.69 110.97 16 53 6 1400.3 -18.76 17.35

4239.03 10.10 169.40 345.66 61.72 7 8 16 3639.0 6.24 162.74

1763.42 -24.10 5.78 346.63 115.01 18 4 51 1163.4 -20.52 358.46

4048.68 12.25 153.68 344.39 57.83 8 5 53 3448.7 7.91 147.27

MID-COURSE ExECUTioN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2390.0 SGR 1954.8 SG3 1625.1 ST 622.4 SR 132.5 SS 848.9

RRT .8929 RRF -.9967 RTF -.8930 CRT .5432 CR9 .9362 CST .7898

SGJ5 3087.6 R23 -.2721 R13 -.9589 LSA 1003.2 HSA 344.2 SSA 27.8

SG1 3007.3 SG2 699.6 THA 38.62 EL1 626.7 EL2 110.3 ALF 6.61

LAUNCH DATE NOV 30 1964 FLIGHT TINS 244.00 ARRIVAL DATE AUG I 1965

HELIOCENTRIC C_IC

RL 147.53 LAL -.00

RP 229.28 LAP -.23

RC 232.913 GL -12.21

PLANETOCENTRIC CONIC

C3 10.011VHL 3.164

LNCH AZI4TH LNCH T|NE

90.00 15 8 51

90.00 4 17 10

100.00 16 32 17

100.00 5 36 25

110.00 17 45 19

110.00 6 39 52

DIFFERENTIAL CCRRECT|ONS

TOE .3532 TRA -.3764

ROE .1210 RRA .1703

F0(-1.7096 FRA-I.TSO4

80E .3734 8RA .4131

DISTANCE 550.210 EARTH TO MARS

LOt. 67.83 VL 33.081 GAL 1.53 AZL 91.16 HCA 168.58 SMA 188.29 ECC .21808 INC 1.1599 vl $0.200

LOP 238.41 VP 21.280 GAP .79 AZP 88.88 TAL 8.58 TAP 177.16 RCA 147.23 APO 228.36 V2 23.988

GP 16.81 ZAL 68.35 ZAP 131.52 ET9 162.97 ZN[ 160.41 ETE 112.50 ZAC 106.39 ETC 255.27 CLP 199.82

OLA 4.46 RAL 134.51 RAD 6567.4 VEL 11.463 PTH 1.99 VHP 3.815 OpA 12.29 RAP 196.94 ECC 1.1648

L-I TIME iNJ LAT INJ LONG INJ RT ASC INJ AZ14TH iNJ TIME PO CST TiM INJ 2 LAT INJ 2 LONG

2200.75 -19.23 40.61 346.53 111.19 13 45 31 1600.7 -16.18 33.26

4567.75 11.62 192.80 345.25 63.99 5 33 18 3967.7 8.03 185.96

1931.63 -20.07 20.46 346.18 112.63 17 4 28 1331.6 -16.83 13.16

4312.10 12.42 173.38 344.83 62.59 6 48 17 3712.1 8.66 166.82

1703.03 -22.31 2.00 345.08 116.60 18 13 42 1103.0 -16.55 354.88

4113.47 14.57 157.27 343.60 58.73 7 48 25 3513.5 10.32 150.74

MID-COURSE ExECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.2855 8AU .6352 SGT 2280.2 SSR 2200.3 $63 1660.7 ST 674.6 SR 246.7 SS 1083,5

RC3 3.4250 FAU .34176 RRT .8840 RRF -,9977 RTF -.8828 CRT .752S CRS .9906 CST .6204

FC-29.5531 8SP 10589 SG8 3168.7 R23 -.2478 R13 -.9665 LSA 1253.1 MSA 345.4 SSA 20.8

BC3 4.7461 FSP 5593 SGI 3073.5 SGZ 762.6 THA 43.84 EL1 701.1 EL2 156.4 ALF 16.21

LAUNCH DATE NOV 30 1964 FL|GHT T%HE 246.00 ARR|VAL DATE AUG 3 1965

HELIOCEHTRIC CONIC DISTANCE 554.056 EARTH TO MAR $

RL 147.53 LAL -.OO LOt. 67.83 VL 33,069 GAL 1.56 AZL 91.46 HCA 169.61 SMA 188.07 ECC .21720 |NC 1.4568 Vl 30.200

RP 226.69 LAP -.26 LOP 237.44 VP 21.306 GAp .46 AZP 88.57 TAL 8.74 TAp 178.36 RCA 147.22 Apo

RC 234.776 GL -15.26 GP 18.70 ZAL 68.31 ZAp 129.57 ETS 162.24 ZAE 158.01 ETE 114.82 ZAC I08.05 ETC

PLANET_ENTRIC CONIC

C3 1D.2D4 VHL 3.194 DLA 1.64 RAL 133.32 RAD 6567.4 VEL 11.471PTH 1.99 VHp 3.T85 DpA 14.21 RAp

LNCH AZMTH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH ]NJ TIME PO CST TIR

90.00 15 25 10 2116.71 -17.08 35.38 345.05 112.93 16 0 27 1516.7

90.00 3 51 22 4659.40 14.29 198.20 344.57 65.29 5 9 1 4059.4

100.00 16 47 IG 1851.88 -17.90 15.52 344.67 114.34 17 18 8 1251.9

lO0.O0 3 11 57 4399.46 15.10 178.69 344.17 63.89 6 25 16 3799.5

110.00 17 57 16 1632.81 -20.10 357.75 343.52 118.25 18 24 29 1032.8

110.00 6 16 27 4191.30 17.27 161.69 342.97 60.03 7 28 18 3591.3

DIFFERENTIAL CORRECT|ONS MID-COURSE EXECUTION ACCURACY

SGT 2166.5 9GR 2492.2 SG3 1687.6

RRT .8726 RRF -.9985 RTF -.8703

SGB 3302.2 R23 -.2162 R13 -.9748

SGI $197.5 SG2 824.9 THA 49.57

TOE .3917 TRA -.3705 TCS 3.0945 BAU .6635

ROE .2135 RRA .2252 RCS 3.8015 FAU .$4647

FD(-2.2261 FRA-l.9999 FC-29.3960 6SP 11025

BDE .4471 BRA .4335 BCS 4.8641 FSP 5684

228.92 V2 24.029

255.14 CLP 132.26

197.29 ECC 1.1679

INJ 2 LAT |NJ 2 LONG

-13.83 26.21

10.84 191.22

-14.47 8.42

11.47 171.78

-16.17 350.83

13.15 154.99

ORBIT DETERMINATiON ACCURACY

ST 732.6 SR _' 411.6 SS 1364.7

CRT .8345 CRS .9983 CST .8579

LSA 1565.O MSA 345.3 SSA 15.5

EL1 815.3 ELI 203.6 ALF 26.94

LAUNCH DATE NOV 80 1964 FLIGHT TIME 248.00 ARRIVAL DATE AUG S 1963

HELIOCENTRIC CONZC

RL 147.53 LAL -.DO LCX. 67.89 VL

RP 228.51 LAp -.30 LOP 238.46 VP

RC 236.629 GL -18.88 GP 20.94 ZAL

PLANETOCENTRIC CONIC

C3 10.523 VHL 3.244

LNCH AZ14TH LNCH TIH(

90.00 15 44 58

90.00 S 20 59

100.00 17 5 30

100.00 4 49 8

110.00 18 11 52

110.00 5 59 15

DIFFERENTIAL CORRECT|ONS

TOE .4988 TRA -.3651 TC3 2.7492 BAU .7061

ROE .3499 RRA .2992 RC3 4,1990 FAu .34858

FOE-2.8594 FRA-2.2835 FC-28.6770 BSP 11644

ODE .3594 BRA .4720 8CS 5.0189 FSP 5707

DISTANCE 557.914 EARTH TO MARS

33.057 GAL 1.58 AZL 91.82 HCA 170.63 S_4A 187.86 ECC .21638 INC 1.8195 vl $0.200

21.334 GAP .13 AZP 88.20 TAL 8.89 TAp 179.54 RCA 147.21 APO 228.31 V2 24.070

88.44 ZAP 127.46 (T8 161.43 Z/dE 155.25 ETE 116.52 ZAC 110.10 ETC 254.96 CLP 130.63

DLA -1.75 RAL 131.99 RAD 6567.4 VEL 11.485 PTH 2.00 VHp 3.772 DpA 16.47 RAp 197.77 ECC 1.1732

L-| TIME INJ LAT ZNJ LONG iNJ RT ASC XNJ AZ14TH INJ TiME PO CST TIM INJ 2 LAT INJ 2 LONG

2018.00 -14.36 29.40 343.62 114.67 16 18 36 1418.0 -10.92 22.42

4770.34 17.34 204.93 344.15 67.26 4 40 29 4170.5 14.11 197.75

1758.23 -15.19 9.90 343.22 116.06 17 34 48 1158.2 -11.56 2.96

4505.54 18.17 185.07 343.77 65.85 3 58 14 3905.5 14,76 177.94

1550.45 -17.38 352.92 342.01 119.91 18 37 43 950.S -13.27 $46.21

4286.08 20.40 167.25 342.61 61.96 7 4 41 3686.1 16.49 160.31

MID-COURSE EXECUTiGN ACCURACY ORBIT DETERMIHAT|ON ACCURACY

SGT 2047.8 SGR 2843.0 SG3 1701.5 ST 797.1 SR 642.7 SS 1698.9

RRT .8580 flRF -.9990 RTF -.8548 CRT .8789 CRS .9997 CST .8864

SGB 3503.6 R23 -.1793 R13 -.9828 LSA 195S.4 MSA 344.7 SSA 11.5

SG1 3390.8 862 881.9 THA 55.64 EL1 993.8 ELI 246.4 ALF 38.06
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JPL. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH DATE NOV 50 1964 FLIGHT T|HE 250.00 ARRIVAL DATE AUG T 1985

HELIOCENT R|C C(Xq|C

RL 147.53 LAL -.00 LOL 67,83 VL

RP 228.tZ LAP -.33 LOP 239.52 VP

RC 268.446 GL -23.24 GP 23.63 ZAL

PLANETOCENTRIC CONIC

C3 11.048 VHL 5.524

LNCH AZMTH LNCH TIME

90.00 18 g 56

90.00 2 44 12

100.00 17 28 10

100.00 4 8 19

110.00 18 30 5

110.00 5 22 54

DIFFERENTIAL CORRECTIONS

TOE .4847 TRA -.3659 TC3 2.4064 BAU .7618

ROE .5345 RRA .3922 RC3 4.5622 FAU .34436

F0(-3.5451 FRA-2.5445 FC-26.9858 BSP 12662

808 .7218 6RA .5364 BC3 5.1580 FSP 5718

DISTANCE 561.781 EARTH TO MARS

33.046 GAL 1.60 AZL 92.27 HCA 171.89 SMA 187.68 ECC .21560 INC 2.2755 Vl 30.200

21.363 GAP -.19 AZP 87.75 TAL 9.02 TAp 180.71 RCA 147.20 APO 226.12 V2 24.111

68.79 ZAP 125.15 ET$ 130.52 ZAE 152.07 ETE 117.66 ZAC 112.57 ETC 254.71 CLP 128.93

DLA -5.84 RAL 130.47 RAD 6567.4 VEL 11.508 PTH 2.00 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC %NJ AZMTH ZNJ TIME

1900.12 -10.91 22.47 542.37 116.29 18 41 18

4908.26 20.74 213.60 344.17 70.28 4 8 0

1646.84 -11.75 3.40 341.94 117.69 17 55 37

4636.97 21.63 193.30 343.82 68.85 5 25 36

1452.82 -13.98 347.39 340.64 121.52 18 54 17

4403.56 23.96 17_.49 342.73 64.88 6 36 t7

MID-COURSE EXECUTION ACCURACY

8GT 1912.9 SGR $241.7 6G3 1661.1

RRT .8370 RRF -.9993 RTF -.8331

SG8 3764.0 R23 -.1420 R13 -.9892

361 3647.3 962 930.3 THA 61.71

3.784 DPA 19.18 RAP 198.43 ECC 1.1618

PO CST TIM INJ 2 LAT INJ 2 LONG

1300.1 -7.29 15.88

4308.3 17.87 206.11

1048.6 -7.95 356.67

4037.0 16.56 165.85

852.8 -9.71 540.89

3803.6 20.40 167.18

ORBIT DETERMINATION ACCURACY

ST 858.3 SR 948.1 98 2051.9

CflT .9038 CRS .9999 C$T .9061

LSA 2393.2 MSA 343.7 8SA 6.6

ELI 1248.1 EL2 279.0 ALF 48.15

LAUNCH DATE NOV 30 1964 FLIGHT TIME 252.00 ARRIVAL DATE AUG 9 1965

HELIOCENTRIC CCNIC

RL 147.53 LAL -.00 LOt. 67.63 VL

RP 227.73 LAP -.38 LOP 240.56 VP

RC 240.248 GL -28.51 rap 26.91 ZAL

PLANETOCENTRIC CONIC

C3 11.921 VHL 3.453

LNCH AZMTH LNCH TIM(

90.00 18 41 33

90.00 1 57 51

100.00 17 57 29

100.00 3 24 38

110.00 18 53 28

110.00 4 45 6

DIFFERENTIAL CORRECTIONS

TOE .5463 TRA -.3656 TC3 2.0388 BAU .8470

ROE .8211 RRA .5363 RC3 4.9080 FAU .33716

F0(-4.4093 FRA-2.8887 FC-24.4857 69P 13677

BOE .9682 9RA .8490 9C3 5.3146 FSP 5454

DISTANCE 565.660 EARTH TO MARS

33.035 GAL 1.61 AZL 92.86 HCA 172.73 SI4_ 167.48 ECC .21467 INC 2.8591 vl 30.200

21.393 GAP -.51 AZP 87.16 TAL 9.15 TAp 181.86 RCA 147.20 APO 227.76 V2 24.152

69.46 ZAP 122.58 ETS 159.51 ZA( 148.35 (TE 118.33 ZAC 115.59 ETC 254.36 CLP 127.15

DLA -10.81 RAL 126.66 RAD 6567.5 VEL 11.546 PTH

L-I TIME INJ LAT

1755.74 -6.44

5084.28 24.33

1510.75 -7.$5

4604.50 25.32

1335.43 -9.71

4552.59 27.93

2.02 VHP 3.834 DPA 22.3g RAp 199.35 ECC 1.1962

INJ LONG INJ RT ASC INJ AZMTH INJ TIME 110 CST TIM INJ 2 LAT INJ 2 LONG

14.22 341.52 117.63 17 10 48 1155.7 -2.69 7.54

225.25 344.94 75.04 3 22 35 4484.3 22.04 217.33

355.71 341.03 119.06 18 22 39 910.8 -5.42 349.15

204.37 344.63 73.55 4 44 40 4204.5 22.82 196.46

340.97 339.59 122.94 19 15 43 735.4 -5.31 334.65

184.26 343.65 69.45 8 0 59 3952.6 24.88 176.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1784.7 $GR 3763.5 863 1646.7 ST 926.2 SR 1393.1 S$ 2477.3

RRT .8109 RRF -.9996 RTF -.8062 CRT .9216 CRS 1.0000 CST .9214

968 4165.2 RZS -.1056 R13 -.9940 LSA 2969.4 NSA 344.4 SSA S.S

SG1 4050.6 SG2 970.3 THA 67.61 EL1 1645.0 EL2 304.6 ALF 57.24

LAUNCH DATE NOV 50 1g64 FLIGHT TIME 254.00 ARRIVAL DATE AUG 11 1985

HELIOCEMTRIC CONIC

RL 147.53 LAL -.DO LOL 67.83 VL

RP 227.34 LAp -.59 LOP 241.61 VP

tic 242.030 GL -34.92 GP 30.94 2AL

PLANETOCENTRIC CONIC

C3 13.427 VHL 3,664

LNCH AZNTH LNCH TIME

90.00 17 26 24

90.00 0 55 14

100.00 18 38 8

100.00 2 26 12

110.00 19 25 10

110.00 3 55 39

DIFFERENTIAL CORRECTIONS

TOE .6143 TMA -.3741 TC3 1.6091 BAU .9530

ROE 1.2373 RRA .7290 RC3 5.0591 FAU .31771

FOE-5.2626 FflA-3.1563 FC-20.4843 BSF 15393

BDE 1.3814 BRA .8194 BC3 5.3088 FSF 5155

DISTANCE 569.547 EARTH TO MARS

33.025 GAL 1.63 AZL 93.84 HCA 173.77 SMA 187.51 ECC .21418 INC 3.6428 vl 30.200

21.425 GAP -.82 kip 86.38 TAL 9.24 TAp 185.01 RCA 147.19 APO 227.42 vZ 24.193

70.57 ZAP 119.67 (75 158.42 ZAE 143.96 ET( 118.65 ZAC 119.51 ETC 255.84 CLP 125.25

OLA -16.86 RAL 126.44 MAD 6587.5 VEL 11.611 PTH 2.03 VHP 3.942 OpA 26.32 RAp 200.84 ECC 1.2210

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

1569.64 -.48 3.79 541.56 118.31 17 52 33 969.6 3.31 357.13

5321.28 27.46 241.88 546.85 82.79 2 23 56 4721.5 26.17 233.44

1338.t8 -1.55 346.18 340.96 119.86 19 O 26 738.2 2.43 339.66

5027.97 28.67 220.11 546.66 81.16 3 50 O 4428.0 27.15 211.63

1190.82 -4.28 333.30 339.27 123.95 19 45 1 590.8 .21 327.09

4748.09 31.82 198.14 545.95 78.80 5 14 47 4148.1 29.68 189.59

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

8GT 1639.2 9GR 4348.3 SG3 1544.8 ST 978.5 3R 1970.5 $S 2856.1

RRT .7720 RRF -.9997 RTF -.7662 CRT .9318 CRS 1.0000 CST .9307

SG8 4647.0 R23 -.0761 R13 -.9968 LSA 3588.7 MSA 345.3 SSA 4.7

961 4538.5 SG2 998.3 THA 72.92 EL1 2176.5 ELI 321.6 ALF 64.58

LAUNCH DATE NOV 30 1964 FLIGHT TIM( 256.00 ARRIVAL DATE AUG 13 1965

HELIOCENTRIC CCNIC DISTANCE 573.442

RL 147.53 LAL -.00 LOt. 67.83 VL 33.016 GAL 1.64 AZL 94.74 HCA 174.82 SMA

RP 226.95 LAp -.43 LOP 242.66 vP 21.457 GAP -1.12 AN 85.28 TAL 9.33 TAP

RC 243.792 GL -42.71GP 35.94 ZAL 72.26 ZAp 116.29 ETS 157.33 ZAE 138.70 ETE

PLANETOCENTflIC CONIC

C3 16.189 _4L 4.023 DLA -24.19 RAL 123.55 RAD 8587.6 V(L 1|.729 PTH Z.D7 VHP

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT INJ I._NG ZNJ RT ASC |NJ AZMTH

90.00 18 43 34 1287.64 8.51 347.95 343.89 117.11

90.00 25 11 8 5686.58 27.72 266.47 349.86 9"6.02

100.00 19 44 36 1090.52 6.80 $32.54 342.96 119.18

100.00 0 56 41 5358.94 29.66 244.56 350.06 93.92

110.00 20 13 4 1001.36 2.96 323.41 340.59 124.07

110.00 2 44 45 5020.87 34.17 219.01 550.19 86.89

OIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .6925 TRA -.3964 TC3 1.1271BAU 1.0860 9GT 1475._ SGR 50|0.8 SG3 1364.6

ROE 1.8764 RRA 1.009t; RC3 4.8898 FAU .28352 RRT .7070 RflF -.9998 RTF -.6995

FOE-6.0216 FRA-3.3310 FC-15.1622 BSP 17905 SGa 5223.6 R23 -.0536 R13 -.9984

BOE 2.0001BRA 1.0849 BC3 5.0181FSP 4690 $61 5122.9 862 1020.g THA 77.74

EARTH TO MARS

187.15 ECC .21354 INC 4.7445 vl 30.200

184.14 RCA 147.18 APO 227.11 V2 24.835

118.70 ZAC 123.92 ETC 253.03 CLP 123.16

4.153 DPA 31.13 RAp 202.49 ECC 1.2664

INJ TIME 110 CST TIM INJ 2 LAT INJ 2 LONG

19 5 1 687.6 12.08 341.09

24 45 55 5086.6 28.27 259.85

20 2 49 490.5 10.64 325.85

2 26 0 4758.9 29.89 235.76

20 29 45 401.4 7.41 317.15

4 8 26 4420.9 33.64 209.61

ORBIT DETERMINATION ACCURACY

ST 1003.8 SR 2716.1 S$ 3130.4

CRT .9354 CR3 1.0000 C$T .9337

LSA 4250.0 MSA 348.7 $SA 3.5

ELl 2876.2 EL2 335.2 ALF 70.66
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH OATE NOV 30 1964 FLIGHT TIHE 258.00 ARRIVAL GATE AUG 15 1665

HELIOCENTRIC CONIC

RL 147.53 LAL -.00 LOL 6T.83 VL

RP 226.5S LAp -.46 LOP 245,71 VP

RC Z45.534 GL -52,09 GP 42.12 ZAL

PLANETOCENTRIC C(;_lIC

CS 21.762 VNL 4.665

LNCH AZHTH LNCH TIRE

72.50 18 27 16

107.50 22 55 38

72.50 18 27 16

107.50 22 55 38

110.O0 22 0 27

110.00 O 25 53

DIFFERENT IAL C(:RRECT|ON9

TOE .7963 TRA *.4327 TC3 .6607 8AU 1,2782

ROE 2.9391 RRA 1.4889 RC3 4.3433 FAu .23588

FOE-6.5146 FRA-3.4171 FC3-9.3837 BSP 20387

BIDE 3.0451 8RA 1.5505 8C3 4.3933 FSP 3763

DISTANCE 577.343 EARTH TO MARS

33.007 GAL 1,65 AZL 96.40 HCA 175.86 SNA 187.00 ECC .21294 IHC 6.4044 vl 50.200

21.481 GAP -1.42 AZP 83.61 TAL 9.41 TAP 185.27 RCA 147.18 APO 228.82 V2 24.277

74.70 ZAP 112.29 ITS 156.44 ZA( 132.36 ETE 118.79 ZAC 129.59 ETC 251.74 CLP 120.76

DLA -32.90 RAL 119.57 RAD 6567.9 VEL 11.964 PTH 2.13 VHP 4.557 DpA 37.00 RAP 205.17 ECC 1.3581

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIHE PO CST TIN |NJ 2 LAT INJ 2 LONG

1341.55 22.04 358.73 350.81 115.07 18 49 37 741.3 25.23 351.14

5771.94 22.06 272.95 350.81 115.06 24 31 50 5171.9 25.25 285.36

1341.35 22.04 558.73 350.61 115.07 18 49 37 741.3 25.23 351.14

5771.94 22.06 272.95 350.81 115.06 24 31 50 5171.8 25.25 285.35

655.81 15.77 504.65 347.30 120.75 22 11 20 53.8 19.73 297.77

5507.46 28.62 255.47 353.79 109.54 1 57 21 4907.5 31.01 247.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1318.1 8GR 5847.8 SG3 1112.0 8T 996.5 SR 3870.5 SS 3207.2

RRT .6032 RRF -.9998 RTF -.5929 CRT .9320 CRS 1.0000 CST .9297

SC_ 5994.5 fl23 -.0376 R13 -.9992 LSA 4962.2 NSA 357.6 SSA 2.6

SG1 5903.3 SG2 1041.3 THA 82.01 EL1 3TS7.Z EL2 35_.2 ALF 75.68

LAUNCH DATE NOV 30 1964 FLIGHT TIME 260.00 ARRIVAL DATE AUG 17 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 226.17 LAp -.49

RC 247.256 CoL -63.16

PLANETOCENTRIC CONIC

C3 34.891 VHL 5.907

LNCH AZI4TH LNCH TIME

55.24 16 39 4

123.75 23 55 8

56.24 16 39 4

123.76 23 55 6

56.24 16 39 4

123.75 23 55 O

DIFFERENTIAL CORRECTIONS

TOE .9284 TRA -.5076 TCS .2586 BAU 1.5433

ROE 4.7069 RRA 2.3126 RCS 3.2985 FAD .16528

FOE-6.0635 FRA-3.1319 FC3-4.1753 8S4P 23516

SO[ 4.7976 SRA 2.3977 8C3 3.5096 FSP 2560

DISTANCE 581.247 EARTH TO MARS

LOL 67.63 VL 32.999 GAL 1.66 AZL 99.19 HCA 176.91 SMA 186.86 ECC .21238 INC 9.1952 Vl 30.200

LOP 244.77 VP 21.526 GAP -1.72 AZP 80.$2 TAL 9.48 TAP 186.39 RCA 147.17 APO 226.54 V2 24.318

GP 49.56 ZAL 77.92 ZAP 107.52 ITS 156.26 zA( 124.81 ETE 119.47 ZAC 136.26 ETC 249.67 CLP 117.65

DLA -42.96 RAL 113.'48 RAD 6588.4 VEL 12.500 PTH 2.26 VHp 5.377 DPA 43.99 RAp 209.00 ECC 1.5742

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

1704.02 23.45 29,22 355.69 127.09 17 7 28 1104.0 28.10 22.40

5643.70 23.46 263.45 355.70 127.06 25 29 11 5043.7 28.11 256.64

1704.02 23.45 29.22 355.69 127.09 17 7 28 1104.0 28.10 22.40

5643.70 23.48 263.45 355.70 127.08 25 29 11 5043.7 28.11 256.64

1704.02 23.45 29.22 355.69 127.09 17 7 28 1104.0 26.10 22.40

5643.70 23.46 263.45 355.70 127.08 25 29 11 5043.7 28.11 256.64

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 1164.9 SGR 6739.7 SG5 755.1 ST 922.9 SR 4658.7 SS 2802.4

RRT .4127 RRF -.9997 RTF -.3957 CRT .9133 CRS 1.0000 CST .9095

$68 6839.6 R23 -,0299 R13 -.9994 LSA 5501.7 MSA 374.1 SSA 2.2

SGI 6757.3 SGZ 1058.3 THA 85.82 EL1 4734.9 EL2 569.8 ALF 79.66

LAUNCH DATE NOV 30 liE4 FLIGHT TIME 274.00 ARRIVAL DATE AUG 31 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 223.44 LAP -.72

RC 256.763 GL 63.70

PLANETOC(NTRIC CONIC

C3 34.746 VHL 5.695

LNCH AZNTH LNCH TEN(

16.11 10 10 52

16.11 5 37 4

19.35 8 0 38

150.65 18 43 5

19.35 8 0 38

160.65 18 43 5

DIFFERENTIAL CORRECTIONS

TOE 1.8179 TRA .0967 TC3 -.5685 BAD 1.4699

ROE 3.5954 RRA 1.2928RC3-3.1086 FAU .30174

FOE 6.4701 FRA 2.8442 FC3-7.5176 BSP 22776

BDE 4.0288 9RA 1.2568 8C3 3.1641 FSP 4546

DISTANCE 609.168 EARTH TO MARS

LOL 67.83 VL 32.959 GAL 1.59 AZL 80.77 HCA 184.51 SMA 186.16 ECC .20932 INC 9.2297 Vt 30.200

LOP 252.26 VP 21.796 GAP -3.57 AZP g9.20 TAL 9.23 TAp 195.74 RCA 147.20 APO 225.13 V2 24.611

GP -42.74 ZAL 78.26 ZAP 102.27 ITS 190.01 ZAE 126,41 ETE 219.06 ZAC 46.05 ETC 251.05 CLP 106.81

OLA 73.04 RAL 189.37 RAG 6568.4 VEL 12,495 PTH 2.26 VHP 4.185 DpA -36.54 RAp 159.14 ECC 1.5719

L-I TIME INJ LAX INJ LONG INJ RT ASC |NJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4425.82 -45.55 239.32 119.84 19.69 11 24 58 3825.6 -51.01 235.46

4703.70 -25.49 245.11 58.16 15.70 6 55 27 4103.7 -33.16 242.95

6558.07 -54.03 239.07 87.50 20.61 g 16 36 3958.1 -41,47 235.74

2787.58 034.05 85.59 87.48 20.61 19 29 32 2167.6 -41.46 82.06

4558.07 -54.05 259.07 87.50 20.61 9 18 36 3958.1 -41.47 235.74

2787.58 -34.05 85.59 87.48 20.61 19 29 32 2187.6 -41.46 82.06

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1926.6 SGR 6520.9 SG3 1327.7 ST 1769.8 SR 3707.2 SS 3149.5

RRT .6015 RRF .9998 RTF .$044 CRT .9600 CRS-I.00DO CST -.9618

SGB 6799.6 R23 .0357 R13 .9992 LSA 5155.6 NSA 463.4 SSA 3.1

SG1 6706.7 $62 1120.2 THA 76.29 ELY 4083.3 EL2 449.8 ALF 65.05

LAUNCH DATE NOV 30 1964 FLIGHT TIME 276.00 ARRIVAL DATE SIP 2 1965

HELIOCENTRIC CC_ilC

RL 147.53 LAb -.00 LOL 67.83 VL

RP 223.05 LAp -.75 LOP 253.37 VP

RC 260.326 GL 58,63 GP -37.52 ZAL

FLAN£TOCENTRIC CONIC

C3 27.229 VHL 5.218

LNCH AZMTH LNCH T|HE

23.24 7 20 40

156.76 17 46 45

23.24 7 20 40

156.76 17 46 45

23.24 7 20 40

156.76 17 46 45

DIFFERENTIAL CCRRECTIONS

TOE 1.7398 TRA .0068 TC3 -.8325 9Au 1.2974

ROE 3.3503 RRA .8959 RC3-3.4664 FAu .36757

FOE10.9264 FRA 2.8624 FC-11,6867 8SP 20630

BOE 3.7751 BRA .8959 8C3 3.5640 FSP 5693

DISTANCE 613.162 EARTH TO MARS

32.955 GAL 1.58 AZL 82.83 HCA 185.59 SNA 186.10 ECC .20901 INC 7.7721 vl 30.200

21.837 GAP -3,82 AZP 97.74 TAL 9.17 TAp 194.76 RCA 147.20 APO 224.99 V2 24.653

76.80 ZAP 102.05 ITS 187.98 ZA( 128.56 ETE 214.27 ZAC 50.94 ETC 252.49 CLP 105.26

DLA 69.67 RAL 177.30 RAD 6568.1VEL 12.190 PTH 2.19 VHP 3.769 DpA -31.86 RAP 161.95 ECC 1.4481

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4487.22 -57.05 232.96 71.07 25.80 8 35 27 3887.2 -44.16 228.53

2736.05 -57.04 83.31 71.05 25.80 18 32 21 2136.0 -44.15 78.88

4487.22 -37.05 232.96 71.07 25.80 8 35 27 3887.2 -44.16 228.53

2756.05 -37.04 83.31 71.05 25.80 18 32 21 2136.0 -44.15 78.88

4487.22 -37.05 252.96 71.07 25.80 8 35 27 3887.2 -44.16 228.53

2736.05 -37.04 83.31 71.05 25.80 18 32 21 2136.0 -44.15 78.88

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2098.7 SGR 5884.8 SG3 1672.1 ST 1910.5 SR 3777.1SS 4007.0

RRT .8284 RRF .9998 RTF .829g CRT .9750 CRS-I.0000 CST -.9760

SCaB 6247.9 R23 .0529 R13 .9984 LSA 5815.0 MSA 398,0 $SA 3.6

SG1 6145.6 SG2 1125.8 THA 72.95 EL1 4215.6 EL2 380.3 ALF 63.52
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 30 1g64 FLIGHT TIM( 278.00 ARRIVAL DATE SEP 4 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 222.68 LAp -.79

RC 261.869 GL 54.51

PLANETOCENTRIC CONIC

C3 22.839 VHL 4.779

LNCH AZMTH LNCH TIM(

26.94 ? 0 16

153.06 17 10 3

25.94 7 0 16

153.06 17 10 S

26.94 7 0 16

133.06 17 10 3

DISTANCE 617.169 EARTH TO HARS

LOt. 67.83 VL 32.952 GAL 1.57 AZL 83.22 HCA 186.68 SMA 186.04 ECC .20874 INC 6.7831 vl 30.200

LOP 254.46 VP 21.879 GAP -4.08 AZP 86.74 TAL 9.09 TAp 195.77 RCA 147.21 APO 224.87 V2 24.695

GP -33.27 ZAL 75.67 ZAP 101.26 ETS 186.13 ZAE 129.33 ETE 209.65 zA_ 54.89 (TC 253.45 CLP 103.50

OLA 66.49 RAL 170.15 RAO 6567.9 VEL 12.009 PTH 2.14 VHP

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZI4TH INJ TINS

4_$2.74 -38.65 227.05 59.81 30.71 8 14 9

2705.97 -$6.64 81.37 59.79 30.70 17 $5 9

4432.74 -$8.65 227.03 59.81 30.71 6 14 9

2705.9? -$8.64 81.37 59.79 $0.70 17 35 9

4432.74 -38.S§ 227.03 59.81 30.71 8 14 9

2705.97 -58.64 81.57 59.79 $0.70 17 55 9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACy

TOE 1.6845 TRA -.0456 TCS-1.1246 BAU 1.1673 SGT 2292.0 SCdl 5337.5 SG$ 1954.5

ROE 2.8960 RRA .6844 RC5-3.8545 FAU .41905 RRT .8571RRF .9997 RTF .8581

FOE12.1093 FRA 2.7916 FC-15.8048 BSlP 19093 _ 5808.7 R23 .0718 R13 .9971

80E 3.3503 9RA .6859 BC3 3,8236 F_P 6671 SG.1 5702.6 SG2 1103.2 THA 68.97

LAUNCH DATE NOV SO 1964 FLIGHT TIME 280.00

HELIOCENTRIC CONIC DISTANCE 621.188

RL 147.53 LAL -.DO LOL 67.85 VL 32.949 GAL 1.55 AZL 83.93 HCA 187.77 SMA 185.99 ECC .20848

RP 222.25 LAP -.82 LOP 255.55 VP 21.922 GAP -4.30 AZP 96.01 TAL 8.99 TAp 196.76 RCA 147.21

RC 265.392 GL 51.10 _ -29.80 ZAL 74.81 ZAP 100.09 ETS 184.56 ZA( 129.65 ETE 205.40 ZAC 58.08

PLANETOCENTRIC CONIC

C3 20.019 VHL 4.474 DLA 63.67 RAL 165.56 RAD 6567.8 VEL 11.891PTH 2.11VHp 3.340 OPA -24.49

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT 1NJ LON6 INJ RT ASC INJ AZMTH INJ TIME 1=0 CST TIN

30.26 6 49 37 4389.16 -59.40 221.67 51.59 35.03 8 2 46 3789.2

149.74 16 44 10 2594.09 -$9.39 79.73 51.57 35.03 17 28 54 2084.1

30.26 6 49 $7 4389.16 -$9.40 221.67 51.59 35.03 8 2 46 3789.2

149.74 16 44 10 2684.09 -$9.39 79.73 51.57 35.03 17 28 54 2084.1

30.26 6 49 37 4389.18 -39.40 221.67 51.59 $5.05 8 2 46 $789.2

149.74 16 44 10 2684.09 -59.59 79.73 51.57 35.03 17 26 54 2084.1

DIFFEfl(NTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.6644 TRA -.0755 TC3-1.4543 BAU 1.0684 SGT 2508.8 S¢,_! 4860.8 SG3 2179.6

ROE 2.4790 RRA .5456 RCS-3.7177 FAU .4581/ RRT .8824 RRF .9996 RTF .8830

FOE12.6269 FflA 2.6979 FC-19.8114 BSP 18027 SGB 5469.2 R25 .0950 RI3 .9955

6DE 2.9859 BRA .5510 8CS 3.9921FSP 7498 SGI 5363.7 SG2 1068.8 THA 64.44

3.511 DPA -27.87 RAp 163.76 ECC 1.3759

PO CST TIN INJ 2 LAT INJ 2 LONG

3832.7 -45.39 221.64

2104.0 -45.38 75.98

$832.7 -45.39 221.64

2104.0 -45.38 75.98

3832.7 -43.$9 221.64

2104.0 -45.$8 75.98

ORBIT DETERMINATION ACCURACY

ST 2020.S SR 3528.1 SS 4472.2

CRT .9807 CR6-1.0000 CST -.9815

LSA 6052.7 MSA $68.2 SSA 4.1

EL1 4051.0 EL2 343.9 ALF 60.45

ARRIVAL DATE SEP 6 1965

EARTH TO MARS

INC 6.0684 vl 30.200

APO 224.76 V2 24.737

ETC 254.|3 CLP 101.65

RAP 164.91 ECC 1.3295

INJ 2 LAT INJ 2 LONG

-45.77 215.51

-45.76 73.58

-45.77 215.51

-45.76 73.58

-45.77 215.51

-45.76 75.58

ORBIT DETERNINATION ACCURACY

ST 2132.7 SR 3211.1 SS 4717.3

CRT .9840 CRS-I.0OOO CST -.9648

LSA 6081.9 NSA 350.6 SSA 4.7

EL1 3841.7 EL2 317.2 ALF 56.57

LAUNCH DATE NOV 30 1964 FLIGHT TIME 282.00 ARN%VAL DATE SEP 8 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 221.89 LAp -.85

RC 264.895 GL 48.25

PLANETOCENTRIC CONIC

C3 18.079 VHL 4.252

LNCH AZNTH LNCN TIME

33.19 6 44 15

146.61 1G 24 40

33.19 6 44 13

146.61 16 24 40

33.19 6 44 13

146.81 16 24 40

DISTANCE 625.217

LOt. 67.83 VL 32.947 GAL 1.55 AZL 84.47 HCA 188.87 SMA

LOP 258.65 VP 21.985 GAP -4.53 AZP 95.46 TAL 8.88 TAp

GP -26.92 ZAL 74.16 ZAP 98.67 ETS 185.21 ZAE 129.13 ETE

EARTH TO MARS

185.95 ECC .20825 INC 5.5269 Vl 30.200

197.75 RCA 147.22 APO 224.67 V2 24.779

201.67 ZAC 60.69 ETC 254.63 CLP 99.74

DLA 61.19 RAL 162.45 RAD 8567.7 VEL 11.809 PTH 2.09 VHp 3.221 OpA -21.60

L-I TIME INJ LAT |N4 LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIM

4395.07 -$9.64 216,93 45.35 38.74 7 56 48 3756.1

2672.11 -$9.S$ 78.44 45.34 $6.73 17 9 13 2072.1

4553.0? -39.64 216.93 45.35 36.74 7 56 48 3753.1

2672.11 -$9.63 78.44 45.$4 38.73 17 9 13 2072.1

4353.07 -39.64 216.93 45.35 38.74 7 56 48 3753.1

2672.1t -59.65 78.44 45.34 38.73 17 9 13 2072.1

RAp 165.63 ECC 1.2975

INJ 2 LAT INJ 2 LONG

-45.67 210.19

-45.66 71.70

-45.87 210.19

-45.66 71.70

-45.67 210.19

-45.66 71.70

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACY

TOE 1.6626 TRA -.0989 TCS-1.8261BAU 1.0001 SGT 2740.1 SGR 4445.S SGS 2356.4

ROE 2.1281RRA .4451 RC3-3.7152 FAU .46981 RRT .9022 RflF .9995 RTF .9024

FOE12.7599 FRA 2.5692 FC-23.446D BSP 17155 SGB 5220.3 R26 .1155 RtS .9928

80E 2.7006 9MA .4560 BC5 4.1580 FSP 8122 SGI 5118.5 SG2 1026.0 THA 59.56

LAUNCH OAT( NOV 30 1964 FLIGHT TIME 284.00

HELIOCENTRIC COLIC DISTANCE 629.257

RL 147.53 LAL -.00 LOL 67.85 VL 32.944 GAL 1.50 AZ1. 84.90 HCA 189.97 SMA

RP 221.31 LAp -.86 LOP 257.76 VP 22.009 GAP -4.75 A_ 95.03 TAb 8.75 TAp

RC 266.379 GL 45.84 GP -24.51 ZAL 73.69 ZAP 97.09 ETS 182.06 ZAE 128.17 ETE

PLANETOCENTRIC CONIC

C3 16.672 VHL 4.085 DLA 59.02 RAt. 160.25 RAD 6567.7 VEL tl.750 PTH 2.07 VHP

LNCH AZMTH LNCH TIM( L-I TIME IMJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME

35.78 6 42 1 4322.32 -$9.58 212.77 40.51 41.90 7 54 4

144.22 16 9 21 2665.38 -$9.57 77.45 40.49 41.89 16 53 47

35.78 6 42 1 4322.$2 -59.58 212.77 40.51 41.90 7 54 4

144.22 16 9 21 2665.38 -39.57 77.45 40.49 41.89 16 53 47

35.78 6 42 1 4322.32 -39.58 212.77 40.51 41.90 7 54 4

144.22 16 9 21 2665.58 -39.57 77.45 40.49 41.89 16 53 47

DIFFERENTIAL C.CMRECTION8 MID-COURSE ExECuTION ACCURACY

TOE 1.6791 TRA -.1135 TC3-2.2254 BAu .9526 SGT 2990.6 SGR 4079.9 SG3 2495.5

ROE 1.8461RRA .3756 RCS-8.85DO FAu .5|323 RRT .9178 RRF .9994 RTF .9177

FOE12.6545 FRA 2.4677 FC-28.6500 BSP 16665 SGB 5058.6 R23 .1576 R13 .9898

BOE 2.4955 BRA .3926 9C3 4.2759 FSP 8649 SG1 4965.5 SG2 975.9 THA 54.49

ORBIT DETERMINATION ACCURACY

ST 2242.6 SR 2893.4 SS 4818.0

CRT .9861 CRS-1.0000 CST -.9868

LSA 6041.4 NSA 340.0 SSA 5.4

EL1 3648.8 EL2 295.4 ALF 52.32

ARRIVAL DATE SEP 10 1965

EARTH TO MARS

185.91 ECC .20805 INC 5.1027 vl 30.200

198.72 RCA 147.23 APO 224.59 V2 24.820

198.43 ZAC 62.85 ETC 255.02 CLP 97.80

3.136 OpA -19.10 RAP 166.04 ECC 1.2744

PO CST TIM INJ 2 LAT INJ 2 LONG

$722.3 -45.30 205.59

2063.4 -45.29 70.28

3722.3 -45.50 205.39

2065.4 -43.29 70.28

3722.3 -45.30 205.59

2063.4 -45.29 70.28

ORBIT OETERNINATIO(q ACCURACy

ST 2358.6 SR 2610.2 SS 4644.7

CRT .9876 CRS-I.0000 CST -.9883

LSA 5978.0 HSA 333.5 SSA 6.1

EL1 3507.2 EL2 275.9 ALF 47.94
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI-. I, 1964)

LAUNCH DA_E NOV 30 1964 FLIGHT TII4E 266.00 ARRIVAL DATE 8EP 12 1965

HELIOCENTRIC COI41C

RL 147.53 LAL -.00 LOt. 67.83 YL 32.943 GAL

RP Z21.13 LAP -.91 LOP 258.86 VP 22.053 GAP

RC 267.644 GL 45.77 GP -22.46 ZAL 73.36 ZAP

PLANETOCENTRIC CONIC

C3 15.610 ¥_k 3.951DLA

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT

38.08 6 41 45 4295.54 -39.34

141.92 15 56 57 2662.18 -3g.33

38.08 6 41 45 4295.54 -39.34

141.92 15 56 $7 2662.18 -39.33

36.08 6 41 43 4295.54 -59.34

141.9Z 15 56 57 2662.18 -39.33

DIFFERENTIAL CORRECTIONS

TOE 1.7037 TRA -.1242 TC3-2.6461BAU .9262

ROE 1.6160 RRA .3225 RC3-3.5628 FAU .53252

F0612.4318 FRA 2.3592 FC-29.5330 OSP 16382

BDE 2.3462 BRA .3455 BC3 4.4380 FSP 9042

DISTANCE 635.307 EARTH TO MARS

1.48 AZL 85.24 HCA 191.97 SMA 185.88 ECC .20787 INC 4.7609 vl 30.E00

-4.97 AZP 94.67 TAL 8.60 TAp 199.68 RCA 147.24 APO 224.52 VZ 24.862

95.40 ETS 181.09 zAE 126.89 ETE 195.65 ZAC 64.65 ETC 255.54 CLP 85.84

57.11 RAL 158.65 RAO 6567.6 VEL 11.704 PTH 2.06 VHP 3.075 DPA -16.92 RAP 166.24 ECC 1.2569

INJ L(_IG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM 1NJ 2 LAT INJ 2 LOMG

209.11 36.66 44.60 7 55 19 5695.5 -44.78 201.82

76.73 56.65 44.59 16 41 19 2062.2 -44.77 89.24

209.11 36.66 44.60 7 53 19 3695.5 -44.78 201.62

76.73 56.65 44.$9 16 41 19 2062.2 -44.77 69.24

209.11 56.66 44.60 7 53 19 3695.5 -44.78 201.62

76.73 36.65 44.59 16 41 19 2062.2 -44.77 69.24

MID-COURSE ExECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5253.6 9GR 3763.0 SG3 2605.4 ST 2475.4 SR 2359.2 SS 4816.5

RRT .9304 RRF .9992 RTF .9300 CRT .9887 CRS-1.0000 CST -.9895

SG8 4974.5 R23 .1573 R15 .9867 LSA 5897.0 HSA 327.9 SSA 6.9

SGI 4889.1 SG2 917.9 THA 49.46 EL1 3408.5 EL2 256.4 ALF 43.63

LAUNCH DATE NOV 30 1964 FLIGHT TIM( 288.00 ARRIVAL DATE SEP 14 1965

HELIOCENTRIC CCNIC DISTANCE 657.366 EARTH TO MARS

RL 147.53 LAL -.00 LOt. 67.85 VL 52.941 GAL 1.45 AZI. 85.52 HCA 192.18 SMA 185.86 ECC .20771 INC 4.4796 vl 30.200

RP 220.75 LAp -.94 LOP 259.97 VP 22.098 GAP -5.19 AZ1P 94.38 TAt. 8.44 TAP 200.62 RCA 147.25 APO 224.46 V2 24.903

RC 269.292 GL 41.99 GP -20.71 ZAL 73.14 ZAP 93.63 ET9 180.26 ZA( 125.39 ETE 193.27 ZAC 66.18 ETC 255.60 CLP 93.88

PLANETOCENTRIC CONIC

C3 14.781 VHL 3.645 OLA

LNCH AZNTH LNCH TIM( L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TZME

40.14 6 42 42 4271.80 -39.01 205.88 33.57 46.91 7 55 53

139.86 15 46 42 2661.43 -38.99 76.22 33.56 46.90 16 31 3

40.14 6 42 42 4271.80 --39.01 205.88 33.57 46.91 7 53 53

139.86 15 46 42 2661.43 -38.99 76.22 33.56 46.90 16 31 3

40.14 6 42 42 4271.80 -39.01 205.88 33.57 46.91 T 55 53

139.86 15 46 42 2661.43 -38.99 76.22 33.56 46.90 16 51 3

DIFFERENTIAL CORRECTIONS M|D-COUR_[ EXECUTION ACCURACY

TOE 1.7357 TRA -.1306 TC3-3.0880 BAU .9152 SGT 3527.9 8GR 3482.5 SG3 2690.0

ROE 1.4283 RRA .2685 RC3-3.45t4 FAU .54683 flRT .9403 RRF .9989 RTF .9597

FOE12.1379 FflA 2.2728 FC-52.0273 BSP 16547 868 4957.2 R25 .1735 R13 .9837

8DE 2.2478 BRA .3119 BC3 4.6312 FSP 9536 861 4882.7 962 856.4 THA 44.60

55.43 RAL 157.49 RAD 6567.6 VEL 11.669 PTH 2.05 VHP 3.027 OPA -15.00 RAP 166.28 ECC 1.2433

PO CST TIM INJ 2 LAT INJ 2 LONG

3671.8 -44.20 198.14

2061.4 -44.19 68.49

3671.8 -44.20 198.14

2061.4 -44.19 68.49

3671.8 -44.20 198.14

2061.4 -44.19 68.49

ORBIT DETERMINATION ACCURACY

ST 2569.7 SR 2141.8 SS 4758.4

CRT .9896 CRS-I.OOO0 CST -.9904

LSA 5816.4 MSA 324.1 3SA 7.7

EL1 3352.1 EL2 238.2 ALF 39.54

LAUNCH DATE NOV 30 1964 FLIGHT TIME 290.00 ARRIVAL DATE SEP 16 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -,00

MP 280.37 LAP -.97

RC 270.721GL 40.44

PLANETOCENTR|C CONIC

C3 14.116 VHL 5.757

LNCH AZMTH LNCH TIME

41.99 6 44 34

138.01 15 36 3

41.99 G 44 34

138.01 15 36 3

41.99 6 44 34

138.01 15 36 3

DIFFERENTIAL CORRECTIONS

TOE 1.7704 TRA -.1543

ROE 1.2722 RRA .2523

FOEll.7882 FRA 2.1915

BOE 2.1801BRA .2859

DISTANCE 641.455 EARTH TO MARS

LOt. 67.83 VL 32.g40 GAL 1.42 A ZL 85.76 HCA 193.30 SMA 185.84 ECC .20757 INC 4.2438 Vt 30.200

LOP 261.09 VP 22.145 GAP -5.40 AZP 94.15 TAL 8.27 TAp 201.56 RCA 147.26 APO 224.41 V2 24.945

GP -19.19 ZAL 75.02 ZAP 91.82 ETS 179.55 ZAE123.72 ETE 191.24 ZAC 67.48 ETC 255.82 CLP 91.92

OLA 53.92 RAL 156.64 RAD 6567.6 VEL 11.641 PTH 2.04 VHp 2.994 DPA -13.28 RAp 166.21 (CC 1.2323

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4250.37 -58.61 202.99 31.07 48.91 7 55 25 5650.4 -43.59 195.08

2662.44 -58.60 75.88 31.05 46.90 16 22 25 2062.4 -45.58 67.97

4250.37 -58.61 202.99 31.07 48.91 7 55 25 3650.4 -43.59 195.08

2662.44 -38.60 75.88 31.05 48.90 16 22 25 2062.4 -43.58 97.97

4250.37 -58.61 202.99 51.07 48.91 7 55 25 3650.4 -43.59 195.08

2662.44 -38.60 75.88 51.05 48.90 16 22 25 2062.4 -43.58 67.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-3.5484 8AU .9185 SGT 3810.5 3GR 3235.7 SG3 2754.7 ST 2703.0 SR 1951.4 83 4675.7

RC3-5.3313 FAU .55796 RRT .9483 RRF .9985 RTF .9476 CRT .9903 CRS-l.0000 CST -.9911

FC-34.2189 6SP 16492 SGB 4997.7 R23 .1852 R15 .9812 LSA 5735.5 MSA 320.4 9SA 8.6

BC3 4.8671 FSP 9542 SGt 4934.4 662 792.4 THA 40.07 ELI 3326.5 EL2 220.5 ALF 35.74

LAUNCH DATE NOV 30 1964 FLIGHT TIN( 292.00 ARRIVAL DATE SEP 18 1965

HELIOCENTRIC CONIC DISTANCE 645.513

RL 147.53 LAb -.00 LOL 67.83 VL 32.940 GAL 1.38 AZL 85.96 HCA 194.41S_4A

RP 220.00 LAp -1.01 LOP 262.20 VP 22.188 GAP -5.81 AZP 93.92 TAL 8.07 TAp

RC 272.134 GL 39.07 GP -17.85 ZAL 72.98 ZAP 89.98 ETS 178.95 zA( 121.95 ETE

PLANETOCENTRIC CONIC

C3 13.570 VHL 5.684 OLA 52.57 RAL 156.03 RAO 6567.5 VEL 11.617 PTH 2.04 VHp

LNCH AZI4TH LNCH TIME L-I TIME INJ LAT

43.66 6 47 5 4230.86 -38.19

136.34 15 30 41 2684.67 -38.18

43.66 6 47 5 4230.86 -38.19

136.34 15 30 41 2664.67 -38.18

43.66 6 47 5 4230.86 -58.19

136.34 15 30 41 2664.67 -38.18

DIFFERENTIAL CCRRECTIONS

TOE 1.8085 'IRA -.1343 TC3-4.0207 BAU .9324

ROE 1.1422 RflA .2296 RC5-5.2012 FAU .56544

FOE11.4152 FRA 2.1561 FC-3_.0733 2SP 16850

BDE 2.1390 BRA .2660 BC5 5.1394 FSP 9706

EARTH TO MARS

185.83 (CC .20745 INC 4.0433 vl 30.200

202.49 RCA 147.28 APO 224.38 vZ 24.986

189.49 ZAC 68.61 ETC 256.02 CLP 69.98

2.971 OPA -11.74 RAP 166.06 ECC 1.2233

INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO C$T TIM INJ Z LAT INJ 2 LONG

200.40 29.02 50.66 7 57 36 3630.9 -42.97 192.36

75.67 29.01 50.65 16 15 6 2064.7 -42.96 67.63

200.40 29.02 50.66 7 57 36 3630.9 -42.97 192.$6

75.67 29.01 50.65 16 15 6 2064.7 -42.96 67.63

200.40 29.02 50.66 7 57 36 3630.9 -42.97 192.38

75.67 29.01 50.65 16 15 6 2064.7 -42.98 87.83

MIO-COUflSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4099.4 8GR 3010.6 $63 2801.G ST 2816.2 SR 1786.q 88 4881.4

RRT .9546 RRF .9981RTF .9538 CRT .9908 CRS-I.0000 CST -.9916

SG8 5086.1 R23 .lg27 R13 .97g5 LSA 5658.0 MSA 917.8 SSA 9.9

SGI 5055.4 $62 730.5 THA 55.91 EL1 5328.8 EL2 204.5 ALF 52.29
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)
i

LAUNCH DATE MOV 30 1964

HELIOCENTRIC CONIC

RL 147.53 LAL -.DO

RP 219.62 LAp -1.04

RC 273.529 GL 37.87

PLANETOCENTRIC CONIC

CS 13.113 VHL 5.621

LNCH AZMTH LNCH TIME

45.20 6 50 8

134.80 15 24 21

45.20 6 50 8

134.80 15 24 21

45.20 8 50 8

134.80 15 24 21

FLIGHT TIME 294.00 ARR|VAL DATE SEP 20 1965

DISTANCE 649.597 EARTH TO MARS

LOt. 67.83 VL 32.939 GAL 1.35 AZL 86.13 HCA 195.53 8MA 185.82 ECC .20736 INC 3.8704 vl 30.200

LOP 263.33 VP 22.234 GAP -5.81 AZP 93.73 TAL 7.87 TAp 203,40 RCA 147,29 Apo 224.35 V2 25,027

GP -16.67 ZAL 73.02 ZAP 88.13 ETS 178.42 ZAE 120.09 ETE 187.99 ZAC 69.59 ETC 256.20 CLP 88.05

DLA 51.34 RAL 155.62 RAO 6567.5 VEL 11.597 PTH 2.03 VHp

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ

4212.76 -37.76 198.04 27.35 52.20 8

2667.68 -37.75 75.57 27.34 52.19 16

4212.76 -37.76 198.04 27.35 52.20 8

2667.88 -37.75 75.57 27.34 52.19 16

4212.76 -37.76 198.04 27.35 52.20 8

2667.88 -37.75 73.57 27.34 52.19 16

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 1.8504 TRA -.1292 TC3-4.5008 BAU .g530 SGT 4393.6 SGR 2807.3 SG3 2830.1

ROE 1.0384 RRA .2182 RC3-3.0490 FAU .56687 RRT .9589 RRF .9975 RTF .9585

FDE11.0936 FRA 2.1668 FC-37.4268 BSP 17476 SG8 5213.9 R23 .1968 R13 .9779

BDE 2.1219 BRA .2558 BC3 5.4363 FSP 9950 SG1 5189.8 SG2 677.0 THA 32.11

LAUNCH DATE NOV 30 1964 FLIGHT TIME 296.00

HELIOCENTRIC CONIC DISTANCE 653.695

RL 147.53 LAL -.00 LOL 67.83 VL 32.939 GAL 1.31 AZL 86.28 HCA 196.66 $44A

RP 219.25 LAp -1.07 LOP 264.45 VP 22.280 GAP -6.00 AZP 93.56 TAL 7.65 TAp

RC 274.906 GL 36.80 GP -15.61 ZAL 73.12 ZAp 86.27 ET$ 177.97 ZAE 118.19 ETE

PLAN(TOCENTRIC CONIC

C3 12.724 VHL 3.567 DLA 50.22 RAL 153.36 RAD 6567.5 V(L 11.581 PTH 2.03 VHp

LNCM AZI4TH LNCH TIM( L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZ14TH INJ

46.81 6 55 32 4195.88 -$7.33 195.87 25.97 53.57 8

155.$9 15 18 49 2671.81 -37.31 73.56 25.96 53.56 16

46.61 6 53 32 4193.88 -37.33 195.87 25.97 53.57 8

133.$9 15 18 49 2671.81 -37.31 75.56 25.96 53.56 16

46.61 6 55 32 4195.88 -37.33 195.87 25.97 53.57 8

13S.39 15 18 49 2671.61 -37.31 75.56 25.96 53.56 16

DIFFERENTIAL CCRRECTIONS MZO-COURSE EXECUTION A_CURACY

TOE 1.8855 TRA -.1266 TC3-4.9979 BAU .9960 SGT 4689.0 8GR 2628.1 SG3 2854.1

ROE .9382 RRA .1981 flC3-2.9365 FAU .57297 RRT .9637 RRF .9968 RTF .9630

FOE10.6166 FRA 2.0651 FC-38.9859 BSP 17921 SG8 5375.3 R23 .1961 R13 .9774

808 2.1080 8RA .2351 8C3 5.7968 FSP 9825 SO1 5339.8 862 616.5 THA 28.79

2.956 DpA -10.35 RAp 165.85 ECC 1.2158

TIME PO CST TIN INJ 2 LAT INJ 2 LONG

0 20 3612.8 -42.36 189.89

8 49 2067.9 -42.36 67.43

0 20 3612.8 -42.36 189.89

6 49 2067.9 -42.36 67.43

O 20 3612.8 -42.36 189.89

8 49 2067.9 -42.36 67.43

ORBIT DETERMINATION ACCURACY

ST 2931.1SR 1652.7 SS 4507.6

CRT .9910 CRS-1.0000 CST -.9919

LSA 5615.8 MSA 320.9 SSA 10.3

ELI 3359.4 EL2 |92.9 ALF 29.30

ARRIVAL DATE SEP 22 1965

EARTH TO WARS

185.82 ECC .20728 INC 3.7199 V1 30.200

204.30 RCA 147.30 APO 224.34 V2 25.067

186.69 ZAC 70.45 ETC 256.36 CLP 86.13

2.948 DpA

TIME

3 28

3 21

3 28

3 21

3 28

3 21

-9.07 RAp 165.59 ECC 1.2094

PC) CST TIM INJ 2 LAT INJ 2 LONG

3595.9 -41.77 187.66

2071.8 -41.76 67.35

3595.9 -41.77 187.66

2071.8 -41.76 67.35

3595.9 -41.77 187.66

2071.8 -41.76 67.35

ORBIT DETERMINATION ACCURACY

ST 3032.0 SR 1515.8 $8 4366.6

CRT .9915 CRS -.9999 CST -.9924

LSA 5518.9 MSA 315.7 SSA 11.4

ELI 3385.1 EL2 176.3 ALF 26.44

LAUNCH DATE NOV 30 1964 FLIGHT TIME 298.00

HELIOCENTRIC CONIC DI STANCE 657.800

RL 147.53 LAL -.DO LOL 67.63 VL 32.939 GAL 1.27 AZL 86.41 HCA 197.79 SMA

RP 218.69 LAp -1.10 LOP 265.58 VP 22.326 GAp -6.20 AZP 93.42 TAL 7.41 TAp

RC 276.269 GL 35.84 GP -14.67 ZAL 73.28 ZAP 84.43 ETS 177.57 ZAE 116.25 ETE

PLANETOCENTRIC CONIC

C3 12.387 VHL 3.520 OLA 49.19 RAL 155.22 RAD 6587,S VEL 11.566 PTH 2.02 VHF

ARRIVAL DATE SEP 24 1g65

EARTH TO MARS

185.82 ECC .20723 INC 3.5876 V1 30.200

205.20 RCA 147.51APO 224.33 v2 25.108

185.58 ZAC 71.21ETC 256.51CLP 84.24

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

47.95 6 57 16 4180.00 -36.89 193.88 24.84 54.80 8 6 56

132.07 15 14 2 2676.24 -36.88 75.62 24.83 54.79 15 58 38

47.93 6 57 16 4180.00 -36.89 193.86 24.84 54.80 8 6 56

132.07 15 14 2 2676,24 -36.88 75.62 24.83 54.79 15 58 38

47.93 G 57 16 4180.00 -38.89 193.88 24.84 54.80 8 6 56

152.07 15 14 2 2676.24 -36.88 75.62 24.83 54.79 15 58 38

DIFFERENTIAL CORRECTIONS MID-CoURSE ExECuTION ACCURACY

TOE 1.9245 TRA -.1174 TC3-5.4968 8AU 1.0217 SGT 4987.2 SGR 2461.6 SG3 2861.5

ROE .8583 RRA .1885 RC3-2.8008 FAU .57271 RRT .9667 RRF .9960 RTF .9664

FOE10.2177 FRA 2.0627 FC-40.0261 8SP 18643 SG8 5561.7 R23 ,1932 R13 .9772

80E 2.1072 BRA .2221 8C3 6.1692 FSP 9851 SGI 5532.5 SG2 567.5 THA 25.80

2.946 DpA -7.91 RAp 165.3t ECC 1.2039

INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3580.0 -41.20 185.60

2076.2 -41.19 67.35

5580.0 -41.20 185.60

2076.2 -41.19 67.35

3580.0 -41.20 185.60

2076.2 -41.19 67.35

ORBIT DETERMINATION ACCURACY

ST 3136.5 SR 1405.G SS 4256.7

CRT .9918 CRS -.9999 CST -.9927

LSA 5462.1MSA 512.8 SSA 12.3

EL1 3433.0 EL2 164.6 ALF 24.02

LAUNCN OATE NOV 30 1964 FLIGHT TIME 300.00 ARRIVAL DATE SEP 26 1965

HELIOCENTRIC CONIC OI STANCE 661.913

RL 147.53 LAL -.00 LOL 67.83 VL 32.940 GAL 1.23 AZL 86.53 HCA 198.92 _4A

RP 218.52 LAp -1.12 LOP 266.72 VP 22.372 GAp -6.39 AZP g3.28 TAL 7.18 TAp

RC 277.609 GL 34.97 GP -13.81 ZAL 73.50 ZAp 82.60 ETS 177.23 ZAE 114.29 ETE

PLANETOCENTRIC CONIC

CS 12.093 VHL 3.477 DLA 48.24 RAL 155.20 RAD 6567.3 VEL 11.553 PTH 2.02 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

49.16 7 1 19 4164.86 -36.47

130.84 15 9 48 2681.19 -36.45

49.16 7 1 19 4164.86 -36.47

130.84 15 9 48 2681.19 -36.45

49.16 7 1 19 4164.86 -36.47

130.84 15 9 48 2681.19 -36.45

DIFFERENTIAL CCRRECT1ON$

TOE 1.9829 TRA -.1047 TC3-5.9979 BAU 1.0613

RDE .7892 RRA .1815 RC3-2.6674 FAu .57058

FOE 9.8178 FRA 2.0749 FC-40.8484 8SP 19440

BDE 2.1156 BRA .2095 8C3 6.5643 FSp 9835

EARTH TO WARS

165.83 ECC .20719 |NC 3.4702 vl 30.200

206.08 RCA 147.33 APO 224.34 V2 25.148

184.60 ZAC 71.90 [TC 256.64 CLP 82.38

2.948 OpA -6.84 RAP 165.01 ECC 1.1990

INJ LONG INJ RT ASC INJ AZNTH INJ TIME I=_ CST TIM INJ 2 LAT INJ 2 LONG

192.01 23.93 55.91 8 10 44 3564.9 -40.64 183.69

75.74 23.92 55.90 15 54 29 2081.2 -40.63 67.43

192.01 23.93 55.91 6 10 44 3564.9 -40.64 183.69

75.74 23.92 55.90 15 54 29 2081._ -40.63 67.43
192.01 23.93 55.91 8 10 44 3564.9 -40.64 183.69

75.74 23.92 55.90 15 54 29 2081.2 -40.63 67.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5284,7 $GR 2309.6 SG3 2859.2 ST 3237.5 9R 1308.5 SS 4144.9

RRT .94591 RRF .995_ RTF .9692 CRT .9919 CRS -.9999 CST -.9929

SG8 5767.5 R23 .1878 R13 .9773 LSA 5410.7 MSA 312.1 SSA 13.3

SGI 5743.5 SG2 524.2 THA 23.16 EL1 3488.5 EL2 154.0 ALF 21.89
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JPL TM 33-100 EARTH--MARSTRAJECTORIES(VOL. 1, 1964)

LAUNCH DATE MOY 30 1964 FLIGHT TIME 302.00 ARRIVAL DATE SEP 29 1965

HELIOCENTRIC CONIC DISTANCE 686.034 EARTH TO MARS

RL 147.33 LAL -.00 LOL $7.83 VL 32.941 GAL 1.18 AZL 86.63 HCA 200.06 SMA 183.85 ECC .20718 1HC 3.3S32 vl 30.200

RP 213.1S LAp -1.13 LOP 267.85 VP 22.418 GAP -6.57 AZP 93.16 TAL 6.89 TAP 206.95 RCA 147.34 APO 224.35 V2 25.198

RC 278.933 GL 34.19 GP -13.03 ZAL 73.77 ZAP 80.79 ETS 176.93 ZAE 112.33 ETE 183.76 ZAC 72.51ETC 256.77 CLP $0.54

PLANETOCENTR|C CONIC

C3 11.832 VHL 3.440 DLA 47.35 RAL 155.27 RAD 6567.5 VEL 11.542 PTH 2.01VHP 2.936 DPA -5.83 RAP 164.70 ECC 1.1947

LNCH AZMTH LNCH TIME L-I TIME INJ LAT lNJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

30.32 7 5 36 4130.37 -36.04 190.25 23.19 36.93 8 14 47 3530.4 -40.10 181.90

129.66 13 6 S 2686.52 -36.03 75.91 23.18 56.92 13 50 51 2086.5 -40.09 67.56

30.32 7 3 36 4150.37 -36.04 190.25 23.19 36.93 8 14 47 3550.4 -40.10 181.90

129.66 13 6 3 2686.52 -36.03 75.91 23.18 56.92 15 50 51 2086.5 -4D.09 67.36

50.$2 7 5 36 4150.37 -36.04 190.25 23.19 56.93 8 14 47 3550.4 -40.10 181.90

129.68 15 6 5 2686.52 -36.03 75.91 23.18 56.92 15 50 51 2086.5 -40.09 67.56

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.9971 TRA -.0912 TC3-8.3094 BAU 1.1052 SGT 5383.1 St,at 2168.6 SG3 2847.0 ST 3329.9 SR 1220.4 SS 4024.1

ROE .7279 flRA .1730 RC3-2.3377 FAU .56695 RRT .9709 RRF .9937 RTF .9716 CRT ,9921 CRS -.9999 CST -.9930

FOE 9.4016 FRA 2.0769 FC-41.4813 6SP 20235 SGB 5989.5 R23 .1801 R13 .9777 LSA 5354.8 MSA 310.8 SSA 14.3

80E 2.1257 SRA .1973 BCS 6.9866 FSP 9770 SG1 5968.7 SG2 485.9 THA 20.81 EL1 3543.6 EL2 144.3 ALF 20.02

LAUNCH DATE NOV 30 1964 FLIGHT TIME 304.00 ARRIVAL DATE SEP 30 1963

HELIOCENTRIC CCNIC DISTANCE 670.164 EARTH

RL 147.53 LAL -.00 L04. 67.83 VL 32.942 GAL 1.13 AZL 86.73 HCA 201.20 SMA 183.87 ECC .20718 INC

RP 217.S0 LAp -1.18 LOP 268.99 VP 22.465 GAP -6.75 AZP 93.05 TAt. 6.61 TAp 207.81 RCA 147.36 APO

RC 230.240 GL 33.49 GP -12.32 ZAL 74.09 ZAP 79.00 (TS 176.67 ZAE 110.38 ETE 183.02 ZAC 73.07 ETC

PLAN(TOCENTRIC CONIC

CS 11.600 VHL 3.406 DLA 46.51 RAL 155.43 RAD 6567.4 VEL 11.532 PTH 2.01 VHP 2.967 OpA -4.94 RAp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L_G 1NJ RT ASC INJ AZNTH INJ TIME

31.43 7 10 8 4133.39 -35.63 188.59 22.60 57.86 8 19 4

126.37 13 2 48 2692.19 -35.62 76.13 22.59 57.85 15 47 40

31.43 7 10 $ 4133.39 -35.$3 188.59 22.60 57.86 8 19 4

128.37 15 2 48 2392.19 -35.62 76.13 22.59 57.85 15 47 40

31.43 7 10 8 4136.39 -35.63 188.59 22.60 57.86 8 19 4

128.57 15 2 48 2692.19 -35.62 76.13 22.59 57.85 15 47 40

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TD( 2.0307 TRA -.0736 TC3-7.0201 BAU 1.1511 SGT 5879.5 SGR 2039.8 SG3 282S.1

ROE .6746 RRA .1709 RC3-2.4115 FAU .56187 RRT .9713 RRF .9922 RTF .9735

FOE S.9944 FRA 2.1066 FC-41.$343 BSP 21091 SG6 6223.3 R23 .1712 R13 .9781

80( 2.1393 BRA .1661 6C3 7.4227 FSP 9675 SG1 6206.7 SG2 454.5 THA 18.74

TO MARS

3.2707 Vl 30.200

224.37 V2 25.228

258.89 CLP 78.73

164.40 ECC 1.1909

PO CST TIM [NJ 2 LAT ;NJ 2 LONG

3536.4 -39.37 180.22

2092.2 -39.37 67.75

3536.4 -39.37 180.22

2092.2 -39,§7 67.73

3336.4 -39.37 180.22

2092.2 -39.57 67.73

ORBIT DETERMINATION ACCURACY

ST 3419.6 SR 1142.S SS 3903.3

CRT .9921 CRS -.9999 CST -.9930

LSA 5306.1 MSA 310.9 SSA 15.3

EL1 3603.0 EL2 136.0 ALF 18.37

LAUNCH DATE NOV 30 1964 FLIGHT TIME 305.00 ARRIVAL DATE OCT 2 1963

HELIO(EMTRIC CONIC DISTANCE 674.300

RL 147.53 LAL -.DO LOL 67.83 VL 32.943 GAL 1.08 AZL $6.61 HCA 202.34 SMA

RP 217.44 LAP -1.21 LOP 270.14 VP 22.511 GAP -6.93 AZP 92.95 TAL 6,32 TAp

RC 261.329 GL 32.64 GF -11.67 ZAL 74.45 ZAp 77.24 ETS 176.44 ZAE 103.43 (TE

PLANETOCENTR|C CONIC

C3 11.390 VHL 3.375 DLA 45.71RAL 155.66 RAD 6567.4 VEL 11.523 pTH 2.01VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

32.48 7 14 35 4122.72 -35.22

127.52 14 59 52 2698.26 -33.21

52.46 7 14 33 4122.72 -33.22

127.32 14 59 32 2638,26 -35.21

32.48 7 14 33 4122.72 -35.22

127.32 14 59 32 2698.26 -33.21

DIFFERENTIAL CORRECTIONS

TOE 2_0636 TRA -.0462 TC3-7.513§ BAU 1.1933

ROE .6318 RRA .1723 RC3-2.2726 FAU .35139

FOE 8.6599 FRA 2.2121 FC-41.9483 SSP 22139

BDE 2.1629 ORA .1784 BC3 7.8497 FSP 9711

EARTH TO MARS

183.89 ECC .20720 INC 3.1831 Vl 30.200

208.66 RCA 147.37 APO 224.40 V2 23.268

182.36 ZAC 73.37 ETC 237.00 ELF 76.97

2.932 OpA -4.10 RAp 164.10 ECC 1.1373

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

187.00 22.13 58.73 S 23 38 3322.7 -39.06 173.$0

76.39 22.14 58.72 15 44 30 2098.3 -39.05 68.00

187.00 22.|3 58.73 8 23 38 3322.7 -39.06 178.60

76.39 22.14 38.72 15 44 30 2098.3 -39.03 68.00

187.00 22.15 58.73 8 23 33 3522.7 -39.06 178.60

76.39 22.14 58.72 15 44 30 2098.S -39.03 68.00

MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

SGT 6169.7 SGR 1918.0 SG3 2793.4 ST 3513.3 SR 1080.9 SS 3617.3

RRT .9717 RRF .9903 RTF .9750 CRT .9921 CRS -.9999 CST -.9929

SG8 6461.0 R23 .1617 R13 .9785 LSA 3291.3 MSA 313.6 SSA 16.1

SG1 6446.4 SG2 433.6 THA 16.89 EL1 3673.4 EL2 130.0 ALF 16.99

LAUNCH DATE NOV 30 1964 FLIGHT TIME 308.00 ARRIVAL DATE OCT 4 1965

HELIOCENTRIC CONIC DISTANCE 678.447 EARTH TO MARS

RL 147.53 LAL -.DO LOt. 67_83 VL 32.945 GAL 1.03 AZL 86.89 HCA 203.49 SNA 185.92 ECC .20724 INC 3.1073 vl

RP 217.09 LAp -1.24 LOP 271.29 VP 22.537 GAP -7.10 AZP 92.$5 TAL 6.01 TAP 209.30 RCA 147.$9 Also 224.43 V2

tiC 282.801GL 32.23 GP -11.07 ZAL 74.85 ZAP 75.51ETS 176.24 Z/UE 106.50 ETE 131.81 ZAC 74.04 ETC 237.10 CLP

PLANETOCENTRIC CONIC

C3 11.200 VHL 3.347 OLA 44.96 RAL 155.$6 RAD 6567.4 VEL 11.515 PTH 2.01VHp 3.001 DpA -3.32 RAP 163.81 ECC

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZI4TH INJ TIME

33.50 T 19 33 4109.40 -34.82 185.47 21.82 59.54 S 23 24

126.50 14 37 13 2704.63 -34.81 76.69 21.81 59.53 13 42 19

33.30 7 19 33 4109.40 -34.82 183.47 21.82 39.54 8 28 24

126.50 14 37 15 2704.63 -34.$1 76.69 21.81 _9.53 15 42 19

33.30 7 19 33 4109.40 -34.62 185,47 21.82 59.54 S 26 24

126.30 14 37 13 2704.63 -34.81 76.69 21.81 59.53 15 42 19

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.0926 TRA -.0262 TC3-8.0362 BAU 1.2460 SGT 6463,1 SGR 1807.5 SG3 2764.4

ROE .3875 RRA .1678 RC3-2.1601FAU .54568 RRT .9720 RRF .9881RTF .9765

FOE 8.2187 FRA 2.2120 FC-42.1795 BSP 22942 SG8 6711.1 R23 .1495 R13 .9791

BOE 2.1733 SRA .1698 BC3 8.3214 FSP 9494 SG1 6698.6 SG2 409.7 THA 15.27

30.200

25.307

75.23

1.1843

PO CST TIM INJ 2 LAT INJ 2 LONG

3509.4 -38.36 177.06

2104.6 -38.33 68.28

3309.4 -38.56 177.06

2104.6 -33.33 68.28

3509.4 -38.§6 177.06

2104.6 -38.33 63._8

ORBIT DETERMINATION ACCURACY

ST 3386.3 SR 1014.1 SS 3678.6

CRT .9921CRS -.9998 CST -,9928

LSA 3227.2 MSA 313.4 SSA 17.2

EL1 3724.9 EL2 122.4 ALF 15.69
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 30 1964

HELIOCENTRIC CONIC

RL 147.53 LAL -.DO

RP 216.•4 LAp *t.2T

RC 284.037 GL 31.70

PLAtIETO¢EMTRIC CONIC

C3 11.027 VHL 3.321

LNCH AZMTH LNCH TII¢E

34.48 7 23 •

123.32 14 34 54

54.48 • 25 7

125.52 14 54 54

$4.48 • 25 ?

123.52 14 54 34

FLIGHT TIN( 310.00

DISTANCE 882.$02

LOL 67.83 VL 32.947 GAL .98 AZL 88.96 HCA 204.64 SNA

LOP 272.44 VP 22.804 GAP -7.27 AZP 92.78 TAb 5.89 TAp

GP -1D.S2 ZAL 75.29 ZAP 73.81 ET8 ITS.O? ZA[ 104.60 ETE

ARRIVAL DATE OCT 6 1965

EARTH TO MARS

185.95 ECC .20730 |NC 3.0362 Vl 30.200

210.33 RCA 147.40 APO 224.50 V2 25.346

191.32 ZAC 74.47 [TC 237.2D CLP 73.53

DLA 44.23 RAL 156.32 RAD 8S87.4 VEL 11.507 PTH 2.0Q VNP

L-I TIME INJ LAX INJ LONG INJ RT A$C INJ AZ14TH INJ TIME

4099.27 -34.42 183.99 2t.59 GD.3O 8 33 24

2711.33 -34.41 77.02 21.59 60.29 15 40 §

4098.27 -34.42 183.9D 21.$9 80.30 8 33 24

2711.33 -34.41 77,02 21.S8 80.29 15 40 5

4098.27 -34.42 183.9D 21,SD 60°30 8 33 24

2711,33 -34.41 77,02 21.58 60.2D 15 40 5

DIFFERENTIAL COERECTION8 NZD-COURSI[ EXECUT[ON ACCURACY

TOE 2.1183 TRA .0016 TC3-8.3455 BAU 1.29§4 _k;T 8750.4 $GR |705.8 $83 272?.7

ROE .5504 RRA .1662 RC3-2.0463 FAU ,53733 RRT .9715 RRF .9858 RTF .9777

FOE •.8240 FRA 2.2541 FC-42.1865 DSP 23842 _ 8962.8 R23 .1362 R13 .9797

DOE 2.1886 DRA .1862 Be3 8.7871 FSAP 9328 SG1 6951.5 $62 392.5 THA 13.64

LAUNCH DATE NOV 30 1964 FLIGflT TIlE 312.00

HELIOCENTRIC CCNIC DISTANCE 686.765

RL 147.53 LAb -.DO LOL 67.83 VL 32.949 GAb .92 AZL 87.03 HCA 205.80 SMA

RP 216.$9 LAP -1.29 LOP 273.59 VP 22.650 GAP -7.43 AZP 92.68 TAL S.3S TAp

RC 285.299 GL 31.19 GP -10.01 ZAL 75.78 ZAp 72.15 ET$ 175.92 ZAE 102.72 ETE

PLAN_TOCENTRIC CONIC

C3 10.886 VHL 3.L_7 DLA 43.53 RAt. 156.75 RAO 9597.4 VI[L ll. SOO PTH 2.OO VHP

LNCH AZMTH LNCH TINE L-I TIN( INJ LAT INJ L_G |NJ RT ASC INJ AZNTH INJ TIN(

53.44 7 30 33 4083.28 -34.02 182.55 21.45 61.02 8 38 37

124.56 14 52 47 2716.36 -34.01 77.38 21.45 91,01 15 38 5

55.44 7 30 33 4083.28 -34.02 182.55 21.45 81.D2 8 38 37

124.56 14 52 47 2718.38 -34.01 77.38 21.45 61.01 15 38 5

55.44 7 30 33 4083.2D -34.02 182.55 21.45 81.02 8 38 37

124.38 14 52 47 2718.39 -34.01 77.38 21.45 61.01 15 38 S

DIFFERENTIAL C.(_RECTI(_qS MID-COURSE EXI[CUTIC_I ACCURACY

TDE 2.1403 TRA .0320 TC3-9.0545 BAU 1.3453 SGT 7034.6 SGR 1610.0 963 2684.8

ROE .51•D RRA .1850 RC3-1.9353 FAU .52725 RRT .9704 RRI r .9825 RTF .9788

FOE •.4290 FRA 2.2955 FC-42.0479 BSP 247PJ _ 7218.5 R23 .1237 R13 .9803

DOE 2.2020 BRA .1681 BC3 R.2591 FIMP D127 SG1 7208,5 SG2 379.2 THA 12.56

3.023 DPA -2.59 RAp 163.54 ECC 1.1815

PO CST TIN INJ 2 LAT INJ Z LONG

3498.3 -38.07 175.57

2111.3 -38.06 68.60

3498.3 -38.07 175.57

2111.3 -38.06 68.60

3496.3 -38.07 175.57

2111.3 -38.06 68.60

ORBIT DETERMINATION ACCURACY

ST 3658.8 SR 958.2 SS 3558.2

CRT .9922 CRS -.9998 CST -.9927

LSA 5183.4 NSA 315.3 SSA 18.2

EL1 3780.4 ELI 116.0 A_F 14.58

ARRIVAL DATE OCT 8 1965

EARTH TO MARS

185.99 ECC .20736 INC 2.9708 Vl 30.200

211.15 RCA 147.42 APO 224.55 V2 25.385

180.88 ZAC 74.68 2TC 237.29 CLP 71.66

3.048 DPA -1.92 RAP 153.28 ECC 1.1789

PO CST TIN INJ 2 LAT INJ 2 LONG

3483.3 -37.39 174.13

2118.4 -37.58 68.97

3483.3 -37.59 174.13

2118.4 -37.59 69.97

3483,3 -37.59 1•4.13

211D.4 -37.58 68.97

ORBIT DETERMINATION ACCURACY

ST 3724.5 SR 907.1 SS 3434.6

CRT .9922 CRS -.9998 CST -.9926

LSA 5137.4 NSA 313.2 SSA 19.2

EL1 3831.8 EL2 110.0 ALF 13.60

LAUNCH DATE NOV 30 1964 FLIGHT TIN( 314.00

HELIOCENTRIC CONIC

RL 147.53 LAL -.OO

RP 216.05 LAp -1.32

RC 286.520 GL 30.72

PLANETOCENTRIC CONIC

C3 10.722 VHL 3.274

LNCH AZI4TH LNCH TIME

56.39 7 3_ 15

123.61 14 50 50

56.39 7 36 15

123.61 14 50 50

58.39 • 38 15

123.81 14 50 50

DISTANCE 690.935

LOt. 87.83 VL 32.951 EAL .86 AZL 87.09 HCA 206.96 SNA

LOP 2?4.75 VP 22.687 GAP -?.58 AZP 92.59 TAL 5.00 TAp

GP -9.53 ZAL 76.30 ZAP 70.52 ETS 175.78 ZA( 100.87 ETE

ARRIVAL DATE OCT 10 1965

EARTH TO MARS

186.03 ECC .20747 INC 2.9105 vl 30.ZOO

211.95 RCA 147.43 APO 224.62 V2 25.423

180.50 ZAC 75.24 ETC 257.37 CLP 70.24

OLA 42.85 RAL 157.20 HAD 6567.4 VEL 11.494 PTH 2.00 VHP

L-I TI_[ INJ LAT INJ L(_46 ZNJ RT ASC INJ AZMTH INJ TIME

4070.75 -33.63 181.13 21.41 61.70 8 44 5

2725.88 -33.62 77.79 21.40 61.69 15 36 16

4070.25 -33.63 181.13 21.41 61.70 8 44 5

2725.88 -33.62 77.79 21.40 61.69 15 36 16

4070.25 -33.63 181.13 21.41 61.70 8 44 5

2725.88 -33.62 77.79 2|.40 61.69 15 36 16

3.075 DpA -1.31 RAp 163.05 ECC 1.1765

PO CST TIN INJ 2 LAT INJ 2 LONG

3470.2 -37.11 172.70

2123.9 -37.10 69.37

3470.2 -37.11 172.70

2125.9 -37.10 69.37

3470.2 -37.11 172.70

2125.9 -37.10 69.37

ORBIT DETERMINATION ACCURACY

ST 3785.2 SR 881.8 85 3314.8

CRT .9922 CR8 -.9997 CST -.9924

LSA 5095.1MSA 313.4 SSA 20.2

EL1 3880.8 EL2 104.6 ALF 12.74

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCuRACy

TOE 2.1604 TRA .0686 TC3-9.5568 BAU 1.3947 SGT 7313.4 3DR 1520.5 SG3 2636.5

ROE .4873 RRA .1646 flC3-1.8261FAU .51709 RRT .9687 RRF .9789 RTF .9798

FOE 7.0490 FflA 2.3460 FC-41.7525 DSP 25635 8¢,B 7469.8 R23 .1104 R13 .9809

DOE 2.2147 BRA .1778 BC3 9.7297 FSP 6947 SG1 7460.6 SG2 370.3 THA 11.42

LAUNCH DATE NOV 30 1964 FLIGHT TIN( 316.00 ARRIVAL DATE OCT 12 1965

HELIOCENTRIC CCNIC DISTANCE 695.113 EARTH TO MARS

RL 147.33 LAL -.00 LOL 67.83 VL 32.954 GAL .80 AZL 87.15 PICA 208.12 SMA 186.07 [CC .20759 INC 2.8546 vl 30.200

RP 215.71 LAP -1.54 LOP 2•5.92 VP 22.743 GAP -7.75 AZP 92.52 TAL 4.63 TAp 212.75 RCA 147.44 APO 224.70 V2 25.461

RC 287.729 r.t. 30.29 GP -9.09 ZAL •6.86 ZAP 68.94 ETS 175.67 ZA( 99.04 ETE 180.16 ZAC 75.58 ETC 257.44 CLP 68.65

PLAN[TOCENTRIC CONIC

C3 10.587 VHL 3.254 DLA 42.19 RAL 157.72 RAD 6587.4 VEL 11.488 PTH 2.00 VHP 3.106 DPA -.74 RAP 162.85

LNCH AZIATH LNCH TIN( L-I TIME INJ LAT INJ I._NG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT

57.32 7 42 11 4057.19 -33.23 179.72 21.44 62.36 8 49 48 3457.2 -36.64

122.68 14 49 Z 2733.79 -33.22 78.24 21.43 62.34 15 34 36 2133.8 -36.63

57.32 7 42 11 4057.19 -33.23 179.72 21.44 62.36 8 49 48 3457.2 -36.64

122.68 14 49 2 2733.79 -33.22 78.24 21.43 62.34 15 34 36 2133.8 -36.63

57.32 • 42 11 4057.19 -33.23 179,72 21,44 62.36 8 49 48 3457.2 -36.64

122.68 14 49 2 2733.79 -33.22 78.24 21.43 62.34 15 34 36 2133.8 -56.63

DIFFERENTIAL CCRflECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.1•57 TRA .1052 TC-10.0555 BAD 1.4439 SGT 7586.8 S_ 1437.4 SG3 2584.8

ROE .4807 RRA .1849 RC3-1.7210 FAu .50578 RRT .9681RRF .9747 RTF .9805

FOE 6.6712 FRA 2.4048 FC-41.3373 9SP 26528 SG8 7721.8 R23 .0977 R13 .9814

BOE 2.2240 BRA .1955 BC310.2017 FSP 8754 961 7713.2 SG2 365.3 THA 10.40

ECC 1.1742

INJ 2 LONG

171.30

69.82

171.30

69.82

171.30

89.82

ORBIT DETERIAINATION ACCURACy

ST 3837.0 SR 820.5 SS 3192.9

CRT .9922 CRS -.9996 CST -.9920

LSA 5D48.g MSA 314.8 SSA 21.2

EL1 3922.5 EL2 99.7 ALF 11.g9
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 30 19Q4 FLIGHT TIME 318.00 ARRIVAL DATE OCT 14 1963

HELIOCEHTR|C CONIC

RL 147.53 LAL -.00 LOt. 67.83 VL

RP 213.38 LAp -1.37 LOP 277.08 yp

RC 286.924 ;L 29.se ;p -8.68 ZAL

PLAN(TOCENTRIC CONIC

C3 10.462 VHL 3.235

LNCH AZI4TH LNCM TIME

58.24 ? 48 22

121.76 14 47 23

$8.24 7 48 22

121.76 14 47 23

58.24 7 48 22

121.76 14 47 23

DIFFERENTIAL CCRfl(CTION8

TOE 2.1979 TRA .1477 TC-10.3494 BAU 1.4929

ROE .4366 RRA .1634 RC3-1.6205 FAU .49408

FD( 6.2990 FRA 2.4649 F¢-40.883§ BSP 27415

BOE 2.2311 BRA .2217 BC310.6732 FSP 8549

DISTANCE 699.298 EARTH TO MARS

32.957 GAL .73 AZL 67.20 HCA 209.29 SldA 366.12 ECC .20772 INC 2.8026 vl 30.200

22.769 GAP -7.90 AZP 92.44 TAL 4.25 TAP 213.34 RCA 147.46 APO 224.78 V2 25.498

7?.46 ZAP 67.39 [73 175.57 Z/q[ 97.26 ETE 179.66 ZAC 75.91 ETC 257.51 CLP 67.11

DLA 41.53 RAL 156.29 RAD 6567.4 VEL 11.483 PTfl 2.00 VHP 3.138 DPA -.21 RAP 162.67 ECC 1.1722

L-I 7|ME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

4044.04 -32.84 178.33 21.54 62.99 8 55 46 3444.0 -36.16 169.91

2742.13 -32.83 78.72 21.53 62.97 15 33 5 2142.2 -36.15 70.31

4044.04 -32.84 176.33 21.54 62.99 8 55 46 3444.0 -36.16 169.91

2742.13 -32.83 78.72 21.33 62.97 15 33 S 2142.2 -36.15 70.31

4044.04 -32.84 176.33 21.54 62.99 8 53 46 3444.0 -36.16 169.91

2742.15 -32.63 78.72 21.53 62.97 15 33 5 2142.2 -36.15 70.31

N|D-COURSE (X(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7836.0 8GR 1360.3 SG3 2530.8 ST 3882.5 SR 762.9 SS 3070.0

RRT .9628 RRF .9697 RTF ,9811 CRT ,9923 CRS -.9993 CST -.9916

SGB 7972.9 R23 .0854 R13 .9818 LSA _001.1 MSA 316.3 SSA 22.1

SG1 7964.7 SG2 362.7 THA g.48 EL1 3959.5 EL2 93.1 ALF 11.32

LAUNCH OAT Ir NOV 30 1944 FLIGHT T|NE 320.00 ARRIVAL DATE OCT 13 1935

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 213.03 LAp -1.40

RC 290.103 GL 29.49

PLAN(TOCENTflIC CONIC

C3 10.347 VHL 3.217

LNCH AZll4TH LNCH TIM(

59.17 7 54 50

120.63 14 45 46

$9.17 7 34 50

120.63 14 43 46

59.17 7 54 50

120.83 14 45 46

DIFFERENTIAL CORRECTIONS

TOE 2.1981 TRA .1949 TC-11.0314 6AU 1.5405

ROE .4154 RRA .1664 RC3-1.5231 FAU .46178

FOE 5.9469 FRA 2.5310 FC-40.3100 BSP 28323

80E 2.2370 BRA ,2543 8C311.1360 FSP 8345

DISTANCE 703.491 EARTH TO MARS

LOt. 67.83 VL 32.960 GAL .66 AZL 87.25 HCA 210.46 SMA 186.17 ECC .20787 1NC 2.7542 Vl 30.200

LOP 276.26 VP 22.634 GAP -8.05 AZP 92.37 TAL 3.85 TAp 214.31 RCA 147.47 APO 224.67 v2 25.$35

r,,p -8.29 ZAL 78.10 ZAP 65.8? (TS 175.48 ZA( 95.50 ET( 179.59 ZAC 76.22 ETC 257.57 CLP $5.60

OLA 40.89 RAL 156.90 RAD 6567.4 VEL 11.478 PTH 2.00 VHP 3.173 DPA .28 RAp 162.51ECC 1.1703

L-I TIME INJ LAT |NJ LONG ZNJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4030.60 -32.44 176.93 21.71 63.59 9 2 1 3430.6 -35.69 168.52

2751.12 -32.42 79.26 21.70 63.58 15 31 37 2151.1 -35.68 70.85

4030.60 -32.44 176.93 21.71 63.59 9 2 1 3430.6 -35,69 168.52

2751.12 -32.42 79.26 21.70 63.58 15 31 37 2151.1 -35.68 70.85

4030.60 -32.44 176.93 21.71 63.59 9 2 1 3430.6 -35.69 168.52

2751.12 -32.42 79.26 21.70 63.56 15 31 37 2151.1 -33.68 70.85

M|O-CO4JRS( (X(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8118.2 SGR 1288.9 SG3 2474.6 ST 3923.4 SR 749.7 83 2953.1

RRT .6566 RRF .9640 RTF .9817 CRY .9924 CRS -.9994 CST -.9912

SGB 8219.9 R23 .0739 R13 .9822 LSA 4957.2 MSA 318.2 SSA 23.0

SG1 8211.9 862 362.8 THA 8.67 ELi 3993.3 EL2 90.6 ALF 10.74

L&UNCH DATE NOV 30 1964 FLIGHT TIN( 322.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 214.72 LAp -1.42

tic 291.272 GL 29.13

PLANETOCENTRIC CONIC

C3 10.241VHL 3.200

LNCH AZMYH LNCM TIME

60.10 8 I 35

119.90 14 44 14

60.10 8 I 35

119.90 14 44 14

60.10 8 1 35

119.90 14 44 14

O|FFERENTIAL CCRRECTIONS

TOE 2.2040 TRA .2453 TC-11.5129 8AU 1.5863

ROE .$964 RRA .1674 RC3-1.4298 FAU .46930

FOE 5.6058 FRA 2.5927 FC-39.6748 GSP 29179

80E 2.2394 BRA .2970 8C311.6013 FSP 8131

DISTANCE 707.691 EARTH TO MARS

LOL 67.83 VL 32.963 GAL .59 AZL 87.29 HCA 211.63 SMA 186.22 ECC .20804 [NC 2.7089 vl 50.200

LOP 279.43 yp 22.880 GAP -6,20 AZP 92.31 TAL 3.44 TAp 215.06 RCA 147.48 APO 224.97 V2 25.572

GF -7.93 ZAL 78.77 ZAF 64.40 ET6 175.41 ZAE 93.78 ETE 179.36 ZAC 76.51 (TC 257.63 CLP 64.13

OLA 40.26 RAL 159.55 RAD 6567.4 VEL 11.473 pTH 1.99 VHP 3.211DpA .72 RAp 162.39 ECC 1.1685

L-I TZM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4016.93 -32.03 175.53 21.93 64.18 9 8 32 3416.9 -35.21 167.13

2760.62 -32.02 79.84 21.93 64.17 15 30 14 2160.6 -33.20 71.43

4016.93 -32.03 175.53 21.93 64.18 9 8 32 3416.9 -35.21 167.13

2760.62 -32.02 79.84 21.93 64.17 15 30 14 2160.6 -33.20 71.43

4016.93 -32.03 175.53 21.93 64.18 9 8 32 3416.9 -35.21 167.13

2760.62 -32.02 79.84 21.93 64.17 15 30 14 2160.6 -35.20 71.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8378.4 SGR 1222.8 SG3 2416.9 ST 3956.1 8R 719.9 Ss 2837.7

RRT .9533 RRF .9374 RTF .9822 CRT .9926 CRS -.9992 CST -.9906

SG8 8467.t R23 .0630 R13 .9826 LSA 4911.1MSA 319.8 SSA 23.9

SG1 8459.3 SG2 364.9 THA 7.94 ELi 4020.1EL2 86.2 ALF 10.24

LAUNCH OAT( NOV 30 1964 FLIGHT TIME 324.00 ARRIVAL DATE OCT 20 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00 LOL 67.83 VL

RP 214.40 LAp -1.44 LOP 280.61 VP

RE 292.426 GL 28.79 GP -7.60 ZAL

PLAN(TOCENTRIC CONIC

C3 10.142 VHL 3.185

LNCH AZMTH LNCH TIM(

61.04 8 8 40

118.96 14 42 40

61.04 8 8 40

118.96 14 42 40

61.04 6 8 40

118.96 14 42 40

DIFFERENTIAL CORRECTIONS

70E 2.2064 TRA .3005 TC-11.9809 BAU 1.6346

ROE .3791 RRA .1687 RC3-1.3382 FAU .45604

FOE 5.2713 FflA 2.6589 FC-36.9277 BSP 30034

BOE 2.2387 BRA .3446 6C312.0554 FSP 7910

DISTANCE 711.898 EARTH TO MARS

32.966 GAL .52 AZL 87.33 HCA 212.81 SMA 186.28 ECC .20823 INC 2.6663 vl 30.200

22.925 GAP -8.34 AZP 92.24 TAL 3.02 TAp 215.83 RCA 147.49 APO 225.07 V2 25.608

79.48 ZAP 62.97 ETS 175.34 ZA( 92.09 ETE 179.15 ZAC 76.80 ETC 257.67 CLP 62.71

DLA 39.63 RAL 160.24 RAD 6567.4 VEL 11.469 PTH 1.99 VHP 3.250 OpA 1.13 RAp 162.29 ECC 1.1369

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4002.81 -31.62 174.10 22.22 64.76 9 15 22 3402.8 -34.73 165.71

2770.87 -31.61 80.47 22.22 64.74 15 28 51 2170.9 -34.72 72.08

4002.81 -31.62 174.10 22.22 64.76 9 15 22 3402.8 -34.73 165.71

2770.87 -31.61 80.47 22.22 64.74 15 28 51 2170.9 -34.72 72.08

4002.81 -31.62 174.10 22.22 64.76 9 15 22 3402.8 -34.73 165.71

2770.67 -31.61 80.47 22.22 64.74 15 28 51 2170.9 -34.72 72.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8630.4 SGR 1160.6 SG3 2355.5 ST 3981.8 SR 692.7 SS 2721.9

RRT .9473 RRF .9497 RTF .9827 CRT .9928 CRS -.9990 CST -.98gg

5¢,8 6708.1 R23 .0534 R13 .9830 LSA 4861.9 MSA 322.3 SSA 24.8

SGt 8700.2 SG2 368.9 THA 7.27 ELI 4040.7 EL2 81.9 ALF 9.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 326.00 ARRIVAL DATE OCT 22 1985

HELIOCENTRIC C(_41C O|&TANC( 716.113 EARTH TO MARS

RL 147.$3 LAL -.00 LOt. 67.63 VL 32.870 GAL .4S AZL 87.37 HCA 213.gg SMA 186.34 ECC .20844 INC 2.6263 Vl 30.200

RP 214.06 LAp -1.47 LOP 281,79 Vp 22,670 GAP -8,44 AZP 92,18 TAL 2,$8 TAp 216,57 RCA 147.50 APO 225.16 V2 25.644

RC 293.566 GL 28.46 GP -7.28 ZAL 60,22 ZAP 61,57 ET8 175,28 ZA( 90,43 ETE 178,97 ZAC 77.06 ETC 257,71 CLP 81.32

PLANETOCENTRIC CONIC

C3 10,051 VHL 3,170 DLA 39,00 RAL 160,97 RAD 6567,4 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ

61.99 8 16 3 3988.23 -31.20

118.01 14 41 6 2781.68 -31.19

81,99 8 16 3 3988,23 -31.20

116.01 14 41 6 2T61.66 -31.19

61.R9 6 16 3 3988,25 -31,20

118.01 14 41 6 2761.86 -31.19

DIFFERENTIAL C_RRECT|ONS

TOE 2.2049 TRA ,3398 TC-12,4396 6AU 1,6801

ROE .3633 RRA .1696 RC3-1.2515 FAU .44301

FDE 4.9404 FRA 2,7148 FC-36,1562 9SP 30885

BOE 2.2347 BRA ,9674 6C312,§024 FSP 7687

11.469 PTH 1,99 VHP 3,2910PA 1,$0 RAp 162,23 ECC 1,1654

INJ LONG RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

172,65 22,37 65.32 9 22 32 3386,2 -34,24 164,27

81.16 22,56 65.30 15 27 26 2181,9 -34,23 72.78

172,65 22,57 65,32 9 22 32 3388.2 -34.24 164.27

81,16 22,56 65,30 I§ 27 28 2181,9 -34,23 72,78

172,68 22,5? 65,32 9 22 32 3388,2 -34,24 164,27

81.16 22.56 65.30 15 27 26 2181.9 -34.23 72.76

MID-COURSE (XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6876,5 8GR 1108,0 663 2294,0 ST 3999,7 SR 667.5 SS 2603,6

RRT ,9402 RRF ,9409 RTF ,9631 CRT ,9931CRS -,9986 CST -,9892

SG8 8944.8 fl23 .0436 R13 .9833 L$A 4807.9 MSA 323.9 SSA 25.7

SGI 8957,0 SG2 373,1 THA 6,68 ELI 4054.2 EL2 77,5 ALF 9,41

LAUNCH DATE NOV 30 1964 FL|GHT TIME 328,00 ARRIVAL DATE OCT 24 1965

HELIOCENTRIC CONIC

RL 147,53 LAL -.00 LCt. 67,83 VL

RP 213,77 LAp -1,49 LOP 262,97 VP

tic 294,693 GL 26,14 GP -6,96 ZAL

PLAN[TOCENTRIC CONIC

C3 9,966 VHL 3.137

LNCH AZMTH LNCH TIN(

62.96 6 23 46

117.04 14 99 28

62.96 8 23 46

117.04 14 39 26

62,99 8 23 48

117,04 14 39 26

DIFFERENTIAL CORRECTIONS

TOE 2.1983 TRA .4233 TC-12.8908 9AU 1.7250

ROE .3490 RRA .1715 RC3-1.1675 FAU .42971

FOE 4.6186 FflA 2,7650 FC-37,3194 9SP 31668

BIDE 2.2258 BflA .4567 9C312.9435 FSP 7468

OXSTANCE 720,334 EARTH TO MARS

32,973 GAL ,37 AZL 87,41 HCA 215,18 SMA 186,41 ECC .20867 XNC 2.3665 vl 30,200

23,015 GAP -6,62 AZP 92,12 TAL 2,13 TAp 217,31 RCA 147.51 APO 225,30 V2 25,679

81,00 ZAP 60,21 ETS 175,23 ZAE 68,81 ETE 178,80 ZAC 77,32 [TC 257.75 CLP 59,96

DLA 36.36 RAL 161.7A RAD 6567.4 VEL 11.461 PTH 1.99 VHP 3.334 DRA 1.84 RAP 162.19 (CC 1.1641

L-I TIME INJ LAT INJ LONG |NJ RT ASC ZNJ AZMTH INJ TIME I_) CST TIM INJ 2 LAT ZNJ Z LONG

3973,10 -30,77 171,17 22,96 65,86 9 30 1 3373,1 -33,73 162,80

2793,66 -30,76 81,92 22,96 65,85 15 26 1 2193,7 -33,74 73,55

3973,10 -30,77 17t,17 22,96 65,86 9 30 1 3373,1 -33,75 162,60

2793,68 -30.76 81,92 22,96 65,65 15 26 1 2195,7 -33,74 73,55

3973.10 -30,77 171,17 22.96 65,66 9 30 1 3373.1 -33.75 162,80

2793,68 -30,76 81,92 22,96 65,85 15 26 1 2193,7 -33,74 73.55

MID-C_)URSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9117,7 SGR 1049,9 663 2231,6 ST 4007,5 SR 644.7 S$ 2466.4

RRT .9319 RRF .9306 RTF .9833 CRT .9934 CRS -.9980 CST -.9881

SG8 9178,0 R23 ,0364 R13 ,9835 LSA 4748.7 MSA 328.0 SSA 26,5

SGI 9170.1 SG2 379,6 THA 6,13 EL1 4058,4 EL2 73.2 ALF 9.08

LAUNCH DATE NOV SO 1964 FLIGHT TIME 330,00 ARRIVAL DATE OCT 26 1995

HELIOCENTRIC CONIC

RL 147.55 LAL -.DO

RP 219.46 LAp -1.51

RC 269.RDS GL 27,64

PLANETOCENTRIC CONIC

CS 9.893 VHL S.145

LNCH AZMTH LNCH TIME

63.95 8 31 37

116.05 14 ST 42

83.93 8 31 57

118.05 14 37 42

63.95 6 St 57

116.05 14 37 42

OIFFERENTIAL CORRECTZONS

TOE 2.1898 TRA ,4897 TC-lS.3321 8AU 1,7691

ROE .3386 RRA .1723 RCS-1,0867 FAU ,41693

FOE 4,3215 FRA 2,8284 FC-36,4665 8SP 32521

8DE 2.2158 6RA .5192 8C313.3765 FSP 7259

DISTANCE 724,562 EARTH TO MARS

LQ4L 67,89 VL 32,677 GAL .29 AZL 87,45 HCA 216,96 SMA 186,47 ECC .20892 INC 2.5528 Vl 30.200

LOP 284.16 Vp 23,059 GAP -8,76 AZP 92,06 TAL 1.66 TAp 218,03 RCA 147,52 APO 225,43 V2 25,714

GP -6,70 ZAL 61,82 ZAP 56,89 [73 175.18 ZA( 87,23 ET( 178.66 ZAC 77,57 ETC 257,76 CLP 58,85

OLA 37,73 RAL 162,54 flAD 6567,4 VEL 11,458 PTH 1,99 YHp 3,379 OPA 2,15 RAP 162,19 ECC 1,1828

L-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3957,22 -30,34 169,64 23,41 66,40 g 37 54 3357,2 -33,28 161.28

2806,53 -30.33 62,75 23,40 66,39 15 24 29 2206.5 -39,24 74,40

3657.22 -30.34 169,64 23,41 66,40 9 37 54 3357.2 -33.25 161,26

2606,33 -30.33 82,75 23,40 66.39 15 24 29 2206,5 -33,24 74.40

3957,22 -30,34 169,64 23,41 66,40 9 37 54 3357,2 -33,25 161,28

2606,53 -30,33 82.75 23,40 66,39 15 24 29 2206,5 -93,24 74,40

MID-COURSE EXECUTION ACCURACY ORBI1 r_ETERMIHATION ACCURACy

SGT 9358,2 6GR 1001,2 SG3 2170,7 ST 4011,3 SR 625,0 sS 2376,8

RRT .9221RRF .9195 RTF .9636 CRT .9938 CRS -.9979 CST -.9873

SG8 9408.6 R23 .0279 R13 .9840 LSA 4692.8 MSA 326.3 SSA 27.4

SGI 9400.7 SG2 385.5 TMA 5.65 ELI 4059.2 EL2 66.5 ALF 8.80

LAUNCH DATE NOV 30 1964 FLIGHT TIME 332.00 ARRIVAL DATE OCT 26 1965

HELIOCENTRIC C(]AIC

RL 147.53 LAL -.OO

RP 213.16 LAp -1.33

RC 298.904 GL 27.55

PLAN(TOCENTRIC C(_AIC

CS 9.824 VHL - 3.134

LNCH AZI4TH LNCH TIME

64.97 8 40 38

115.03 14 S5 46

64,97 6 40 SS

115.03 14 S5 46

64.97 8 40 33

115.03 14 35 46

DIFFERENTIAL C_RRECTIONS

TOE 2.1766 TRA .5623 TC-lS,7554 BAU 1.8115

ROE .9250 RRA .1759 RCS-I.0103 FAU .40338

FOE 4.0211 FRA 2.8902 FC-35.5470 BSP 33219

BOE 2.2008 BRA ,5866 8C913,7925 FSP 6962

DISTANCE 728,796 EARTH TO MARS

LOL 67.83 VL 32,981GAL ,20 AZL 87,48 I'K:A 217,55 SNA 186.54 ECC ,20919 INC 2,5190 vl 30,200

LOP 285,35 VP 23,103 GAP -8,89 AZI= 92,00 TAt. 1.18 TAp 216,74 RCA 147,52 APO 225,57 v2 25,746

GP -6.44 ZAt. 62.67 ZAP 57.60 ET8 175.15 ZAE 85.66 ETE 178.53 ZAC 77.81ETC 257.80 CLP 57.87

OLA 37.09 RAL 163.37 RAO 6567.4 VEL 11.455 PTH 1.99 VHp 3.426 DPA 2.42 RAP 162.21 ECC 1.161Z

L-Z TIME |NJ bAT INJ LONG INJ RT A$C INJ AZMTH IHJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3940.41 -29.89 166.05 23.90 66.94 9 46 13 3340.4 -32.74 159.71

2620.56 -29,86 83,67 23,90 66,92 15 22 46 2220,6 -92,72 75.34

5940,41 -29,89 t68,05 23,90 66,94 9 46 13 3340,4 -32,74 159.71

2820,58 -29,86 83,67 23,90 66,92 t5 22 46 2220,6 -32,72 75.34

3940.41 -29.89 166.05 23,90 66,94 9 46 13 3340.4 -32.74 159.71

2820,58 -29.86 83,67 23,90 66,92 15 22 46 2220,6 -32,72 75.34

MIO-C_)UM5( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9583,686R 955,4 SG3 2106,5 ST 4006,0 SIR 606.3 SS 2262.6

RflT ,9107 RRF .9066 RTF ,9640 CRT ,9943 CRS -,9969 CST -,9859

SG8 9631.1 R23 .0217 R13 .9641 LSA 4628.5 MSA 332.4 SSA 28.1

SGI 9625.t SG2 393.1THA 5.20 EL1 4051.1 EL2 64.0 ALF 8.56
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 30 lt64

HELIOC(NTRIC CONIC

RL t4T. SS LAL -.00

RP ERR. G? LAP -1.51

RC MS?.••• GL ET.tS

PLANE TOCENTll l C CONIC

CS •.TS5 VHL 3.125

LMCH AZMTH LNCH TIM(

SG.D5 • 49

113.•7 14 33 38

• S.O3 • 49 35

113.97 14 53 38

GG.OS 6 49
115.97 14 53 38

FLIGHT TIN[ 354.00 ARRIVAL OAT[ OCT 30 lJSS

DISTANCE 755.037

LOL G7.83 VL 5Z.966 GAL .12 AZL 87.5| HCA

LOP 866.SS VP 83.147 GAP -9.06 AZP 91,94 TAL

SiP -6.16 ZAL 63.55 ZAP 56.36 ET6 175.1E ZA[

EARTH TO MARS

216.75 HA I•G.GZ ECC .2094• INC 2.465• vl 3O.ZO0

•66 TAp 216.44 RCA 147.56 APO EES.?I V2 65.762

64.16 ETE 17•.4E ZAC 78.04 [TC E57.82 CLP 56.13

DLA 56.44 RAL 164.24 MAD •567.4 VEL 11,458 PTH 1.99 VHP 3.474 DPA 2.67 RAP 162.25 ECC 1.1507

_-I Tlt4E INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIN INJ E LAT INJ 2 LONG

398t.?0 -..45 165.39 24.44 67.46 9 54 58 5326.7 -56,21 158.07

R653.62 -29.42 84,68 24,43 67.45 15 20 54 2255.8 -36.20 76.56

5222.70 -29.43 166.39 24.44 67.4• 9 54 58 3322.7 -32.61 155.07

t•36,62 -29.42 84.68 24.43 67.45 16 20 54 E635.8 -32.20 76.55
5982.70 -29.43 1_.39 24,44 67.46 9 54 58 _322.7 -52.21 158.07

8835.82 -29.42 •4.66 24.45 67.45 15 20 54 2255.8 -56.20 76.36

DIFFERENTIAL CCRRECTION$ NID-COURSE EXECUTI_ACCURACY ORBIT DETERMINATION ACCURACY
1DE t.t5•• TRA .6675 TC-14.1643 8AU 1.8528 $GT 9603.3 SGR 911,0 $63 2038.8 ST 3987.9 SR 587.6 1_S 6135.S

ROE .813• RRA .1747 RC3 -.D340 FAU .3696| RRT .9_0 _ .8916 RTF .9842 CRT .994• CRS -._248 CST -.9842

FOE 5.70•5 FRA 2.9872 FC-34.5464 98P 33953 SGa 9945.5 R23 ,0144 R23 ,9843 LSA 4549.4 NSA 355.1 S$A 25.9

$0( E.tTg• RRA .6iiO lIC314.1951 FliP 6740 361 9•37.4 862 319.6 ?HA 4.78 EL1 4030.6 EL2 5D.t ALF 8.64

LAUNCH DATE NOV 30 UHb4 FLIGHT TIME 336.00 ARRIVAL DATE NOV ! lg55

HELIOCENTRIC C_NIC
RL 147.53 LAL -.OOL_L •7.83 VL 32.990 GAL

RP 612.57 LAP -t.58 L_P 2•T.75 _P 63.190 GAP

RC 699.C_1 GL 66.96 64D -5.96 ZAL 84.47 ZAP
PLAN_T_ENTU l C C_NIC

CS 9.709 VHL 3.11G

LNCH AZMTH LNCN TIM(
ST. 14 • 56 11

116.8• 14 31 12

67.14 6 59 11

112.86 14 31 12

S?.14 $ 59 11

118.•• 14 31 It

DIFFERENTIAL CCRRECTION$

TOE •.1303 TNA .7247 TC-14.5736 9AU 1.6950
ROE ,•037 RRA .1771 RC3 -,6757 FAU .39066

FOE 5.4131 FRA 3.0074 FC-$3.9469 88P 34774
6DE E.159• RRA .7461 2C314.5996 FSP 6429

OI$TANCE 737.282 EARTH TO MARS

.03 AYL 97.54 HCA 219.95 SNA 186.69 ECC .20979 INC E.4562 vl SO.EOO
-9.15 AZP 91.96 TAL .18 TAp 220.13 RCA 147.53 APO 625.66 VE 25.615

55.15 (T• 175.0t) ZAE 82.68 ETE 178.32 2AC 78.27 ETC 257.86 CLP 54.93

DLA 35.?9 RAL 1•5.14 RAO 651T.4 MEL 11.430 PTH

L-I TIME INJ bAT

5903.72 -29.9•

2652.•0 -29.95

3903.72 -20.96
8652.60 -26.95

5903.72 -28.96

8652.60 -88.95

1.99 VHp 3,524 DpA 2.88 RAP 162.35 ECC 1.1598

INJ LONG INJ RT AEC INJ AZMTH INJ TIME PO C•T TIM INJ 2 LAT INJ 2 LONG

1Q4.65 25.02 67.98 10 4 15 3303.7 -31.67 156.35
95.80 25.02 97.27 15 16 45 2252.6 -$1.67 77.50

164.65 25.02 67.98 10 4 15 3303.7 -31.67 156.35

95.80 25.06 67.97 15 18 45 2252.G -31.57 77.50

1Q4.95 25.08 67.98 10 4 15 3303_? -31.67 136.55

65.80 85,02 67.97 13 t6 45 2236,6 -3t.67 77.50

MID-COURSE EXECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

86TID031.9 MAt 878.0 SG3 1995.3 ST 3972.0 SR 571.• SS ROtR.Z
RRT .•EWJ RIIF .6771 RTF .9841 CRT .9954 CR$ -.9968 CST -.9817

6GmlOOTO.$ RE3 .006§ RI3 .9841 LSA4479.0 MSA 344.6 SSA 29.6

S6110062.1 84;2 404.5 THA 4.45 ELI 4012.6 ELR 54.4 ALF 8.15

LAUNCH DATE NOV 30 1264 FLIGHT TIN( 338.00 ARRIVAL DATE NOV 3 1965

HELIOCENTRIC CONIC OISTANCE 741.535

RL 14?.56 LAL -.00 LOt. 67.83 VL 32.994 GAL -.06 A2L 87.57 HCA 30.200

RP 21R.29 LAP -1,60 LOP 688.65 VP 26.256 GAP -9.ET A ZP 91.83 TAL 559.66 TAp 220.81RCA 147.53 APO 228.02 25.847

RC 300.120 GL RS,?I GP -S.T4 ZAL •5.43 2Ap 55.97 (TS 175.07 ZA[ 61.22 ETE 178.23 ZAC 78.49 ETC 257.86 53.76

PLANETOCEMTRIC CONIC
C3 S.Si5 VML 3.10S DLA 55.15 RAL 116,0i RAD 6567.3 V[L 11.448 PTH 1.99 VHF 3.576 OpA 3.07 RAP IS2.4G ECC 1.1550

LMCH A2q4TH LNCH TIME L-! TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SS.ES • i |t 3885.35 -66.47 166.81 25.15 68.50 10 14 5 3283.5 -31.12 154.53

111.71 14 68 25 86T1.11 028_46 87.05 25.64 66.48 15 16 16 2671.1 -31.12 78.77

SO.E• S • t| 3883.33 -28.47 162.81 25.65 66.50 10 14 5 3283.3 -31.12 154.53

111.71 14 R8 85 8871.11 -68.46 87.05 25,64 68.48 15 18 16 2271.1 -31.12 76.77

50.29 • • 82 3883.33 -28.47 162.8t 25,65 68.50 10 14 5 5285.3 -31.12 154.55
111.71 14 20 tS 8871.11 -26.46 07.05 25.64 68.48 15 16 16 2271.1 -SI.IZ 78.77

EARTH TO MARS

221,15 SNA 186.77 ECC .21012 INC 2.4271 vl
V2

CLF

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.1410 TRA ,8207 TC-14,89•5 $AU 1,9270 SG710235.3 8GR 845.6 SG3 1913.4 ST 3994.8 SR 572.5 SS 2034.5

ROE .1034 RRA .1802 RC3 -.T840 FAU .36036 RRT ._SSE RIF ,8596 RTF .9653 CRT .9912 CRS -.9917 CST -.9126
FOE S.S?O• FRA S.1041 FC-52.26T1 8SP 35925 S6810270.2 RE3 .0150 R13 .9854 LSA 4506.7 MSA 538.0 SSA 30.0

ROE 2.1624 ERA .8406 RC514.9171FSP 6549 S6110261.3 SG2 425.8 THA 4.09 ELI 4035.5 ELI 49.1 ALF S.13

LAUNCH DATE NOV 30 lJG4 FLIGHT TIME 340.00 ARRIVAL DATE NOV 5 1965

EARTH TO MARS

222.35 _44 166.85 ECC .21048 INC 2.3992 vl 30.200

359.12 TAp 221.47 RCA 147.52 APO 626.18 V2 25.S79

T9.80 ETE 178.15 ZAC 78.71 ETC 257.83 CLP 52.62

HELIOCENTRIC C_NIC DISTANCE 745,T94

RL 147.53 LAL -.OOLx)L 6T.83 VL 32.999 GAL -.15 AZL 87.60 HC_A

RP 216.01 LAP -1.St LOP 290.15 VIP 23.273 GAP -9.40 AZP 91.77 TAL
RC SOl.tIT GL 26.44 GIP ,5.55 ZAL 86.41 ZAP 52.82 ET• t75.05 ZAE

PLANETOCENTR|C CONIC

C3 9.664 VtGL 5.102 OLA 34.46 RAL 167.01RAO 6567.3 VEL 11.446 PTH t.99 VHp 3.626 DpA 3.24 RAP 162.81ECC 1.1584

LNCH AZMTH iNCH TIME L-I TIME INJ LAT INJ LONG ;NJ RT ASC INJ AZMTH INJ TIME

19.50 9 EO 14 5861.15 -2T.97 160.84 26.31 69.01 10 24 35

110.50 14 85 8 8891.70 -27.96 88.45 26.31 69.00 15 13 20

69.10 9 20 14 58t1.13 -27.97 160.64 26.31 69.01 10 24 35
110.50 14 25 5 8891.70 -27.96 $8.45 26,31 iS.DO 15 13 20

SR.SO 8 20 14 5861.15 -27.97 160.84 26.31 69,01 10 24 35

110.50 14 25 l 8891.70 -27.96 06.45 26.31 69.00 15 13 20

DIFFERENTIAL CCRRECTION$ MIO-COURE( EXECUTION ACCURACY

TOE R.0912 TRA .9044 TC-15.3104 BAt) !.9721 SGTI04SE.6 IW_ 811.1 SG3 1860.5

ROE .tilt RRA .1809 RC3 -.7890 FAU .35121 RRT .8486 RRF .8397 RTF .9648

FDE R.9IOl FRA 3.1301FC_31.5945 19P 38451 SGaS0484.O R23 .0049 Rt3 .9846

BDE 2.1114 $RA .9885 BC315.3877 FSP 62E1 SGIID4T5.2 SG2 426.2 THA 5.7T

F_ CST TIM INJ 2 LAT INJ 2 LONG
3261.2 -30.56 152.58

2291.7 -30.55 80.19

3261.2 -$O.5S 152.58
2291.7 -30.55 80.19

3261.E -30.56 152.58

2691.7 -50.S§ 80.19

ORBIT DETERMINATION ACCURACY
ST 5920.2 SR 551.S SS 1855.4

CRT .9967 CRS -.9871CST -.9781

LSA 4351.2 MSA 350.9 SSA 30.9

EL1 3958.5 EL2 44.6 ALF ?.SS
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NQV $0 1964 FLIGHT TIME 342.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC C(_41C DISTANCE 750.059 EARTH TO MARS

RL 147.53 LAL -.OO LOt. 67.83 VL 33.004 GAL -.Z$ AZL 87.63 HCA 223.56 SMk 166.94 ECC .21086 |NC 2.3724 ¥1 30.200

RP 211.TS LAP -1.63 LOP 291.36 VP 23.318 GAP -9.52 AZP 91.72 TAL 358.57 TAp 222.13 RCA 147.52 APO 226.35 V2 25.911

RC 502.203 GL 28.1T GP -5.34 ZAL 87.43 ZAP 51.71 ITS 175.03 ZA( 78.41ETE 178.08 ZAC 78.92 ETC 257.83 CLp 51.51

PLANETOCENTRIC CONIC

C3 9.595 YHL 5.097 DLA 33.76 RAL 167.99 RAD SSeT.5 V(L 11.445 PTH 1.99 VHP 3.683 OpA 3.38 RAP 162.78 ECC 1.1579

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ L(:NG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.79 g 31 52 3836.97 -27.45 158.73 27.02 69.52 10 35 48 5237.0 -29.98 150.49

109.21 14 21 19 2914.82 -27.44 90.02 27.02 69.51 15 g 54 2314.6 -29.97 81.78

70.79 9 31 52 3638.97 -27.45 158.73 27.02 69.52 10 35 48 3237.0 -29.98 150.49

109.21 14 21 19 2914.$2 -27.44 90.02 27.02 69.51 15 9 54 2314.6 -29.97 81.76

110.00 15 6 33 2T78.14 -30.43 60.39 28.16 73.67 |5 52 54 2176.1 -32.39 71.70

110.00 13 45 43 3023.44 -24.52 97.14 25.67 65.40 14 36 7 2423.4 -27.62 89.35

DIFFEflENTIAL CORRECTIONS HI0-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0555 TRA .9995 TC-15.SS13 BAU 2.0104 SG710854.9 SGR 761.1 $G3 1796.2 ST 3871.6 SR 540.1 SS 1751.3

ROE .2844 flRA .1825 RC3 -.8832 FAU .SS789 RflT .8277 flRF .8179 RTF .9849 CRT .9972 CRS -.9824 CST -.9749

FOE 2.7288 FRA 3.1754 FC-30.4942 BSIP 3Tl4Z Sr_10683.5 R25 .0024 RI3 .9849 LSA 4268.5 MSA 336.8 SSA 31.6

BOE 2.0751BRA 1.0160 BC315.6759 FSP 6013 $(;110674.6 SG2 437.5 THA 3.46 EL1 3908.9 EL2 40.0 ALF 7.92

LAUNCH DATE NOV 30 1964 FLIGHT TIM( 344.00 ARRIVAL DATE NOV 9 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00 $7.83 VL $3.009 6AL

RP 211.47 LAP -l.SS

RC 305.228 r.l. 25.91

PLAN(TOCENTR IC CONIC

C3 9.570 VHL 3.094

LNCH AZMTH LNCH TIN(

72.17 9 44 26

107.83 14 16 43

72.17 9 44 28

107.83 14 16 43

110.OO 15 3S 11

110.00 13 24 11

DIFFERENTIAL CGRRECTIONS

TDE 2.0164 TRA 1.0987 TC-15.9948 BAU 2.0478

ROE .2765 RRA .1632 RCS 0.8018 FAU .32533

FOE 2.4810 FRA S.2051 FC-ZS.4309 9SP 37797

SO( 2.0355 BRA 1.1159 BCSIS.O059 FSP 5800

DISTANCE 754.330 EARTH TO MARS

-.$5 AZL 87.65 HCA 224.77 SMA 187.02 ECC .21126 INC 2.3469 vl 30.200

358.00 TAp 222.78 RCA 147.51 APO 226.53 V2 25.941

77.05 ETE 178.02 ZAC 79.13 ETC 25T.82 CLP 50.44

LOL

LOP Z92.57 VP 25.357 GAP -9.64 AZlP 91.67 TAL

-5.15 ZAL 88.49 ZAp 50.63 ETS 175.01 ZAE

DLA 33.07 RAt. 169.00 MAD 8567.3 VI[L 11.444 PTH 1.99 VHP 3.738 SpA 3.50 RAp 162.98 ECC 1.1575

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIM( PO CST TIM INJ 2 LAT |NJ 2 LONG

3610.04 -Z8.92 156.43 27.76 70.03 10 47 58 3210.0 -29.39 148.21

2940.60 -26.91 91.61 27.79 70.02 15 5 44 2340.6 -29.38 83.59

3810.04 -29.92 159.43 27.76 70.03 10 47 58 3210.0 -29.39 148.21

2940.80 -28.91 91.81 27.76 70.02 15 5 44 2340.6 -29.38 83.59

2696.49 -$1.94 74.59 29.44 76.84 16 21 8 2096.5 -33.$2 65.67

3102.15 -22.20 102.07 25.55 63.S1 14 15 53 2502.1 -25.59 94.56

HID-COURSE (XECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT10852.3 SGR 754.0 S&3 1734.5 ST 3816.6 SR 530.1 SS 1850.2

RRT .9057 RRF .7944 RTF .9851 CRT .9976 CRS -.9764 CST -.9714

S_10878.4 R2S -.0011 RIS .9851 LSA 4176.0 MSA 361.1 8SA 32.2

$4_110869.3 SG2 445.9 THA 3.21 EL1 3653.0 EL2 $6.0 ALF 7.89

LAUNCH DATE NOV 30 19G4 FLIGHT TIME 346.00 ARR|VAL DATE NOV 11 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00 L04. 67.83 VL

RP 211.20 LAp -1.6T LOP 293.79 VP

RC 304.242 GL 25.$4 GP -4.97 ZAL

PLAMETOCENTRIE CONIE

C3 9.555 VHL S.091

LNCH AZMTH LNCH TIME

73.68 9 58 13

106.34 14 11 11

73.66 9 58 13

108.34 14 11 11

110.00 15 58 $8

110.00 13 9 58

DIFFERENTIAL CORRECTIORS

TOE 1.9730 TRA 1.2028 TC-|6.3172 BAU 2.0856

ROE .2733 RRA .1842 RC3 -.5452 FAU .$1396

FOE 2.2603 FRA 3.2341 FC-26.4457 BSP SS422

BOE 1.9919 BRA 1.2168 0C316.3263 FSP 5581

OISTANCE 758.605 EARTH TO MARS

33.014 GAL -.45 AZL 87.66 HCA 225.99 SMA 187.11 ECC .21169 INC 2.3222 vl 30.200

Z3.398 6AP -9.75 AZP 91.61 TAL 557.42 TAp 223.41 RCA 147.50 APO 226.72 V2 25.971

89.57 ZAP 49.56 ITS 175.00 ZAE 75.72 ETE 177.97 ZAC 79.34 (TC 257.80 CLP 49.39

OLA 32.35 RAL 170.03 RAD $567.3 VEL 11.443 PTH 1.98 VHP 3.795 DPA 3.59 RAp 163.20 ECC 1.1573

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2NTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 L_NG

3779.8? -26.37 153.89 28.55 70.54 11 1 13 3179.9 -28.77 145.70

2970.17 -26.36 93.86 28.54 70.53 15 0 41 2370.2 -28.77 85.67

$779.87 -23.37 153.69 28.55 70.54 11 1 13 3179.9 -28.77 145.70

2970.17 -23.36 93.86 26.54 70.53 15 0 41 2370.2 -28.77 85.87

2638.49 -32.$6 70.26 30.49 79.26 16 42 35 2038.5 -33.79 61.21

$159.55 -20.40 105.56 25.69 61.96 14 2 37 2559.5 -23.99 98.25

MIO-CoURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$6T11050.0 SGR 730.4 SG3 I678.0 ST 3754.1 SR 520.9 SS 1550.7

RRT .7829 RRF .7696 RTF .9853 CRT .9979 CRS -.9684 CST -.9870

Sr_11074.1 R2S -.0050 R13 .9653 LSA 4078.4 MSA 366.8 SSA 32.8

$6111064.6 S62 453.8 THA 2.97 EL1 3789.9 EL2 33.5 ALF 7.88

LAUNCH DATE NOV SO 1964 FLIGHT TIME 348.00 ARRIVAL DATE NOV 13 1965

HELIOCENTRIC CONIC DISTANCE 762.885 EARTH TO MARS

RL 147.53 LAb -.00 LOL 67.83 VL 33.019 GAL -.55 AZL 67.70 HCA 227.20 SMA 187.20 ECC .21214 INC 2.2986 vt 30.200

RP 210.95 LAp -1.69 LOP 295.01 VP 23.438 GAP -9.87 AZP 21.56 TAL 356.83 TAp 224.03 RCA 147.49 APO 226.91 v2 26.001

tiC 305.247 GL 25.37 GP -4.81ZAL 90.69 ZAP 48.56 ITS 174.99 Z/dE 74.42 ETE I77.92 ZAC 79.54 ETC 257.78 CLP 48.38

PLAN(TOCENTRIC CONIC

C3 9.549 VHL 3.090 OLA 31.63 RAL 171.08 MAD 6567.S VEL 11.443 PTH 1.98 VHp 3.854 DpA 3.67 RAp 163.45 ECC 1.1572

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LORG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 L04_G

75.29 10 15 27 3745.25 -25.80 151.04 29.37 71.05 11 15 52 3145.3 -28.15 142.87

104.71 14 4 20 $004.54 -25.79 96.25 29.36 71.03 14 54 24 2404.5 -28.14 88.09

75.29 10 13 27 3745.25 -25.80 151.04 22.37 71.05 11 15 52 3145,3 -28.15 142.87

104.71 14 4 20 3004.54 -25.79 26.25 29.36 71.03 14 54 24 2404.5 -28.14 88.09

110.00 16 17 58 2589.79 -33.21 66.57 31,45 81.40 17 1 8 1989.8 -34.04 57.43

110.00 12 58 59 3206.00 -I8.82 108.43 26.01 60.92 13 52 27 2608.0 -22.55 101.26

DIFFERENTIAL CORRECTZONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.9259 TRA 1.3135 TC-18.6126 BAU 2.1218 $6711240.4 SGR 709.2 $63 1620.5 ST 3685.3 SR 513.0 SS 1457.4

ROE .2688 RRA .1654 RC3 -.4692 FAU .30221 RRT .7576 RRF .7430 RTF .9854 CRT .9978 CRS -.9578 CST -.9615

FOE 2.0424 FRA 3.2696 FC-27.$984 BSP 39088 S601t262.7 RZ3 -.0074 R13 .9854 LSA 3978.4 HSA 374.5 SSA 33.4

BOE 1.9445 BRA 1.3265 BC316.8198 FSP 5386 S6111253.2 562 462.4 THA 2.74 EL1 3720.7 EL2 33.5 ALF 7.91

I597



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. l, 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 550.00 ARRIVAL DATE NOV 15 1965

HELIOCENTRIC CONIC

RL " 147.53 LAL -.00 LOL 67.83 VL

RP 210.70 LAP -1.70 LOP 296.23 VP

RC 306.243 GL 25.10 GP -4.65 ZAL

PLANETOCENTRIC CONIC

C3 9.532 VHL 3.091

LNCH AZMTH LMCH TIME

77.13 10 30 38

102.87 13 55 41

77.13 10 30 58

IO2.87 13 55 41

110.00 16 35 33

110.00 12 49 56

DIFFERENTIAL CORRECTIONS

TOE 1.8733 TRA 1.4301 TC-16.8905 8AU 2.1578

ROE .2651RRA .1867 RC3 -.4359 FAU .29084

FDE 1.8330 FRA 3.3037 FC-26.3585 BSP 39715

80E 1.8939 8RA 1.4422 BC316.8961FSP 5186

DISTANCE 767.170 EARTH TO MARS

33.024 GAL -.86 AZL 87.72 HCA 228.42 SNA 187.29 ECC .21262 INC 2.2758 vl 30.Z00

23.477 GAP -9.98 AZP 91.51 TAL 356.22 TAp 224.65 RCA 147.47 APO 2Z7.12 V2 26.029

91.84 ZAp 47.57 ET8 174.97 ZAE 73.15 ETE 177.88 ZAC 79.74 ETC 257.76 CLP 47.40

OLA 30.88 RAL 172.15 RAO 6567.3 VEL 11.443 pTH 1.98 VHp 3.913 OpA 3.72 RAP 163.73 ECC 1.1572

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3704.65 -25.22 147.78 30.22 71.55 11 32 22 3104.7 -27.50 139.62

3045.28 -25.21 99.11 30.22 71.54 14 46 26 2445.3 -27.49 90.97

3704.65 -25.22 147.76 30.22 71.55 11 32 22 3104.7 -27.50 139.62

3045.28 -25.21 99.11 30.22 71.54 14 46 26 2445.3 -27.49 90.97

2546.54 -33.60 63.26 32.37 83.33 17 18 0 1946.5 -34.16 34.0_

3251.39 -17.37 110.95 26.45 60.08 13 44 7 2651.4 -21.21 103.94

MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

SG711429.6 SGR 690.4 SG3 1564.7 ST 3611.5 SR 506.2 SS 1369.0

RRT .7308 RRF .7149 RTF .9855 CRT .9973 CRS -.9440 CST -.9549

SGB11450.5 R23 -.0095 R13 .9855 LSA 3876.2 NSA 383.4 SSA 33.9

SG111440.8 862 470.8 THA 2.53 EL1 3646.6 EL2 36.8 ALF 7.96

LAUNCH DATE NOV 30 1964 FLIGHT TINE 352.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 210.46 LAP -1.72

RC 307.229 GL 24,83

PLANETOCENTRIC CONIC

C3 9.363 VHL 3.093

LNCH AZMTH LNCN TIME

79.26 10 30 40

1OO.74 13 44 20

79.26 10 50 40

IO0.74 13 44 20

110.00 16 51 58

110.00 12 42 13

DIFFERENTIAL CORRECTIONS

TDE 1.8194 TRA 1.5509 TC-17.1413 BAU 2.1926

ROE .2819 RRA .1876 RC3 -.3845 FAU .27965

FOE 1.6342 FRA 3.3Z74 FC-25.3106 854P 40348

BDE 1.8381 8RA 1.5822 80317.1456 FSP 5005

DISTANCE 771.459 EARTH TO MARS

LO4. 67.83 VL 33.030 GAL -.77 AZL 87.75 HCA 229.64 SMA 187.39 ECC .21313 INC 2.2537 vl 30.200

LOP 297.45 VP 23.516 GAP -10.10 AZP 91.46 TAL 355.60 TAp 225.25 RCA 147.45 APO 227.32 V2 26.057

GP -4.50 ZAL 93.02 ZAp 46.61ETS 174.96 ZAE 71.90 ETA 177.84 ZAC 79.94 ETC 257.73 CLP 46.44

DLA 30.13 RAL 173.24 RAD 6567.3 VEL 11.444 PTH 1.99 VHp 3.974 DpA 3.75 RAp 164.O3 ECC 1.1574

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

3655.12 -24.62 143.83 31.12 72.06 11 51 35 3055.1 -26.84 135.72

3095.33 -24.60 102.63 31.11 72.04 14 35 55 2495.3 -26.83 94.52

3855.12 -24.62 143.83 31.12 72.06 11 51 35 3055.1 -26.84 135.72

3095.33 -24.60 102.63 31.11 72.04 14 35 55 2495.3 -26.83 94.52

2506.94 -33.87 60.20 33.26 85.12 17 33 45 1906.9 -34.18 50.97

3291.51 -15.99 113.25 26.97 59.38 13 37 4 2691.5 -19.93 106.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATIOC¢ ACCURACY

SGT11611.0 8TA_ 673.4 963 1509.1 ST 3529.1SR 500.0 Ss 1282.8

RRT .7024 RRF .6850 RTF .9856 CRT .9962 CRS -.9261CST -.9469

SGI811630.5 R25 -.0119 R13 .9856 LSA 3767.6 MSA 392.4 SSA 34.3

96111620.7 $62 478.9 THA 2.34 EL1 3564.1 EL2 43.4 ALF 8.03

LAUNCH OAT[ NOV 50 1964 FLIGHT TIHE 354.00 ARRIVAL OATE NOV 19 1965

HELIOCENTRIC CONIC DISTANCE 775.752

RL 147.53 LAL -,00 LOL 67.83 VL 33.035 GAL -.89 AZL 87.77 HCA

RP 210.22 LAP -1.73 LOP 298.67 VP 23.555 GAP -10.21AZp 91.41TAL

RC 308.206 GL 24.55 GP -4.36 ZAL 94.23 ZAp 45.67 ETS 174.95 ZAE

PLANETOCENTRIC CONIC

C3 9.588 VHL 3.096 DLA 29.35 RAL 174.34 RAD 6567.3 VEL 11.445 PTH 1.99 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

81.93 11 15 36 3589.98 -23.99 138.78 32.04 72.57 12 15 26

98.07 13 28 14 3161.41 -23.98 107.32 32.04 72.55 14 20 56

100.00 14 30 56 2960.58 -27.18 93.40 33.00 77.06 15 20 17

100.00 12 55 36 3266.04 -20.87 113.86 30.84 68.10 13 50 2

110.00 17 7 32 2470.00 -34.05 57.33 34.13 86.81 17 48 42

110.00 12 35 Z9 3329.39 -14.67 115.38 27.58 58.77 13 30 58

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE 1.7606 TRA 1.6780 TC-17.3631 8AU 2.2261 SG711786.6 SGR 658.4 SG3 1453.8

ROE .2594 RRA .1885 RC3 -.3346 FAU .26850 RRT .6723 RRF .6536 RTF .9857

FOE 1.4463 FRA 3.3487 FC-24.2441 8SP 40972 56811805.0 R23 -.0139 R13 .9857

8DE 1.7796 8RA 1.6885 BC317.3663 FSP 4819 S6111795.0 SG2 487.0 THA 2.15

EARTH TO MARS

230.87 5HA 187,48 ECC .21366 INC 2.2325 Vl 30.200

554.97 TAp 225.84 RCA 147.45 APO 227.54 VZ 26,O85

70.68 ETA 177.81 ZAC 80.14 ETC 257.70 CLP 45.51

4.056 DpA 3.77 RAp 164.36 ECC 1.1578

PO CST TIM INJ Z LAT INJ 2 LONG

2990.0 -26.15 130.69

2561.4 -26.15 99.23

2360.6 -28.69 84.93

2666.0 -23.66 106.18

1870.0 -34.12 48.08

2729.4 -18.69 108.58

ORBIT DETERMINATION ACCURACY

ST 3443.8 SR 494.8 SS 1203.6

CRT ,9941CRS -.9037 CST -.9375

LSA 3659.3 MSA 402.1 SSA 34.7

EL1 3478.7 EL2 53.0 ALF 8.13

LAUNCH DATE NOV 30 1964 FLIGHT TIME 356.00 ARRIVAL DATE NOV 21 1965

HELIOCENTRIC C_IC DISTANCE 780.050

RL 147.33 LAL -.00 LCX. 67.83 VL 33.041 GAL -1.00 AZL 87.79 HCA 232.10 SNA

RP 209.99 LAp -1.75 LOP 299.90 VP 23.591 GAP -10.32 AZP 91.36 TAL 354.32 TAp

RC 309.174 GL 24.27 GP -4.22 ZAL 95.47 ZAp 44.76 ETS 174.94 ZAE 69.48 ATE

PLANETOCENTRIC CONIC

C3 9.621VHL 3.102 DLA 28.56 RAL 175.47 RAD 6567.3 VEL 11.446 PTH 1.99 VHP 4.099 DpA

LNCH AZNTM LNCH TIME L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

86.08 11 53 44 3482.20 -23.36 130.63 33.00 73.07 12 51 46

93.92 1Z 59 4 3270.55 -23.34 115.14 33.00 73.06 13 53 35

1OO.00 15 2 28 2873.37 -28.36 87.19 34.33 80.12 15 50 21

100.00 12 33 2 3354.61 -18.53 119.39 31.08 66.11 13 28 56

110.00 1T 22 28 2435.08 -34.15 54.61 35.01 88.42 18 3 3

110.00 12 29 31 3365.66 -13.38 117.40 28.26 58.25 15 25 37

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.6971TRA 1.8094 TC-17.5670 BAU 2.2599 SG711961.3 9GR 645.4 SG3 1401.2

ROE .2575 RRA .1893 RC3 -.2878 FAU .25798 RRT .6414 RRF .8213 RTF .9858

FOE 1.2668 FRA 3.3672 FC-23.2151 BSP 41573 SG811978.7 R23 -.0157 R13 .9857

BDE 1.7165 BRA 1.8192 BC317.5694 FSP 4645 $6111968.5 SG2 494.9 THA 1.99

EARTH TO MARS

187.58 ECC .21422 INC 2.2119 vl 30.200

226.41RCA 147.40 APO 227.77 V2 26.111

177.78 ZAC 80.34 ETC 257.67 CLP 44.60

3.76 RAp 164.71 ECC 1.1583

PO CST TIM INJ 2 LAT INJ 2 LOqG

2882.2 -25.45 122.57

2670.5 -25.45 107.07

2273.4 -29._3 78.55

2754.6 -21.60 111.94

1835.1 -33.99 45.36

2765.7 -17.48 110.69

ORBIT DETERMINATION ACCURACY

57 3352.2 SR 490.4 SS 1129.8

CRT .9909 CRS -.8751CST -.9260

LSA 3547.2 MSA 413.3 SSA 35.0

EL1 3387.3 EL2 65.2 ALF 8.25

1598



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 50 1964 FLIGHT TIME 358.00 ARRIVAL DATE NOV 2] 1965

HELIOCENTRIC COSMIC DISTANCE 784.351

RL 147.53 LAL -.00 LOL 67.83 VL 33.047 GAL -1.12 AZL 87.81 HCA

RP 209.77 LAP -1.76 LOP 501.1] VP 23.627 GAP -10.4] 4ZP 91.]1 TAL

RE 310.132 GL 25.98 GP -4.09 ZAL 96.74 ZAP 43.88 ETS 174.93 ZAE

PLANETOCENTRIC CONIC

C3 9.666 VHL 3.109 DLA 27.76 RAL 176.61 RAD 6567.] VEL 11.446 pTH 1,99 VHp

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT 46C INJ AZMTH INJ TIME

90.00 1] 20 15 ]216.89 -25.86 111.92 34.87 78.04 14 1] 52

90.00 11 41 ]8 35]7.67 -19.60 133.31 52.88 69,15 12 40 36

100,00 15 26 52 2808.74 -29.02 82.50 ]5.49 82,51 16 13 40

100.00 12 17 43 ]421,05 -16,65 123.43 31.56 64.81 13 14 44

110.00 17 ]6 54 2401.79 -]4.18 52.00 35.88 89.95 18 16 55

110.00 12 24 10 3400.'77 -12.11 119.33 28.99 57.79 13 20 51

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE 1.6295 TRA 1.9477 TC-17.7421 8AU 2.Z929 $GT12131.5 SC,R 634.4 SG] 1349.5

ROE .2562 RRA .1901RC3 -.2427 FAU .Z4759 RRT .6093 RRF .5882 RTF .9858

FOE 1.0969 FRA 3.3864 FC-22.1762 BSP 42168 8GB12148.1 R23 -.0170 R13 .9858

ODE 1.6496 ORA 1.9569 8C317.7438 FSp 4472 55112137.7 SG2 502.8 THA 1.8]

EARTH TO MARS

235.33 SMA 187.68 ECC .21481 INC 2.1919 vi 30.200

553.65 TAp 226.98 RCA 147.37 APO 228.00 v2 26.157

68.31ETE 177.75 ZAC 80.53 ETC 257.65 CLP 43.72

4.164 DpA 3.74 RAp 165.09 ECC 1.1591

PO CST TIM INJ 2 LAT INJ 2 LONG

2616.9 -27.25 105.55

29]7.7 -22.26 125.65

2208.7 -29.76 73.78

2821.1 -19.90 116.15

1801.8 -33.81 42.78

2800.8 -16.28 112.71

ORBIT DETERMINATION ACCURACY

ST ]257.2 SR 486.8 SS 1063.1

CRT .9862 CRS -.8595 CST -.9123

LSA 3434.1MSA 426.3 SSA 35.2

EL1 3292.4 EL2 79.8 ALF 8.39

LAU_NCH DATE NOV 30 1964 FLIGHT TI_ 360.00 ARRIVAL DATE NOV 25 1965

HELIOCENTRIC CONIC DISTANCE 788.656

RL 147.5] LAL -.00 LOL 67.83 VL 33.053 GAL -1.24 AZL 87.83 HCA

RP 209.55 LAP -1.77 LOP 302.37 VP 23.663 GAp -10.53 AZP 91.26 TAL

RC 311.080 GL 23.69 GP -3.97 ZAL 98.03 ZAP 43.02 ETS 174.92 ZAE

FLANETOCENTRIC CONIC

C] 9.722 VHL 3.118 OLA 26.94 RAL 177.76 RAD 6567.4 VEL 11.450 PTH 1.99 VHp 4.229 DpA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 13 52 89 3125.23 -26.99 105.45 36.23 81.0_ 14 45 4

90.00 11 18 6 $651.61 -17,22 139.17 ]3.23 67.17\ 12 18 ]7

100.00 15 48 3 2754.31 -29.44 78.51 36.58 84.57 16 ]3 57

100.00 12 5 43 3477.77 -14.97 128.81 32.17 65.82 13 ] 41

110.00 17 50 55 2369.82 -34.16 49.51 36.77 91.43 18 ]0 25

110.00 12 19 20 3435.02 -10.86 121.20 29,79 57.39 13 16 35

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE 1.5577 TRA Z.0910 TC-17.8880 BAU 2.3250 SGT12296.3 SGR 624.6 SG] 1298.4

RDE ,2553 RRA .1907 RC3 -.1995 FAU .23740 RRT .5761RRF .5539 RTF .9858

FDE .9884 FRA 3.3990 FC-21.1413 BSP 42750 SG612312.2 R23 -.0185 R1] .9858

80E 1.5785 BRA 2.0997 BC317.6891FSP 4305 SG112301,6 SG2 510.3 THA 1.68

EARTH TO MARS

234.56 SMA 187.79 ECC .21544 INC 2.1725 vl 30.200

352.97 TAp 227.53 RCA 147.]] APO 228,24 V2 26.162

67.15 ETE 177.73 ZAC 80.75 [TC 257.59 CLP 42.87

3.70 RAp 165.48 ECC 1.1600

PO CST TIM INJ Z LAT INJ 2 LONG

2525,2 -27.94 96.92

3031.6 -20.17 131.74

2154,3 -29.88 69.73

2877.8 -18.37 119.67

1769.8 -]3.58 40.31

2835.0 -15.08 114.64

O_8IT DETERMINATION ACCURACY

ST 3158.7 SR 483.8 SS 1001.8

CRT .9794 ERS -.7947 CST -.8961

LSA 3319.6 MSA 440.7 SSA 35.4

ELI 3194.1 EL2 96.5 ALF 8.54

LAUNCH DATE NOV 50 1964 FLIGHT TIME 562.00 ARRIVAL _ATE NOV 27 1965

HELIOCENTRIC CONIC DISTANCE 792.963

RL 147.55 LAL -.00 LOL 67.83 VL 53.058 GAL -1.37 AZL 87.85 HCA

RP 209.]4 LAP -1.78 LOP 503.61VP 25.698 GAP -10.64 AZP 91.21 TAL

RE 31Z.019 GL 25.59 GP -5,86 ZAL 99.55 ZAP 42,18 ETS 174,91 ZAE

PLANETOCENTRIC CONIC

C3 9.790 VNL 3.129 DLA 26.10 RAL 178.92 RAD 6567.4 VEL 11.45] FTH 1.99 VHF 4.296 DPA

LNCH AZMTH LNCH TIME L-[ TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 18 15 3057.54 -27.61 100.60 37.42 85.45 15 9 13

90.00 11 2 6 5702.07 -15.31 143.46 33.81 65.88 12 5 48

100.00 16 7 18 2705.98 -29.70 74.94 37.6] 86.45 16 52 24

100.00 11 55 44 ]528.86 -13.42 129.81 32.87 63.04 12 54 53

110.00 18 4 36 2]]8.99 -34.08 47,10 57.67 92.85 18 43 ]5

110.00 12 14 56 5468.62 -9.62 123,01 30.64 57.04 13 12 45

CIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE 1.4815 TRA 2.2401 TC-18,0094 BAU 2.3572 SGT12459.3 SGR 616.4 SG] 1248.5

ROE .2551RRA .1912 RE] -.1585 FAU .22747 RRT ,5423 RRF ,5190 RTF .9858

FOE .7778 FRA ],4092 FC-20,1158 BSP 4]292 5GB12474,6 R23 -.0196 R1] .9858

DOE 1.5033 BRA 2.2482 BC518,0100 FSP 4137 SGll2465.8 SG2 517.8 THA 1.54

EARTH TO MARS

235.80 SMA 187.89 ECC .21609 INC 2.1537 vI 30.200

552.28 TAp 228.08 RCA 147.29 ApO 228.49 V2 26.186

66.05 ETE 177.71 ZAC 80.92 ETC 237.54 ELF 42.04

3.65 RAp 165.90 ECC 1.1611

PO CST TIM INJ 2 LAT INJ 2 LONG

2457.5 -28.23 91.99

3102.1 -18.44 136.18

2106.0 -29.88 66.14

2928.9 -16.93 122.77

1739.0 -53.31 37.93

2868.6 -13.90 116.52

ORBIT DETERMINATION ACCURACY

ST 3058.1 SR 481.5 SS 947.8

CRT .9701 CRS -,7404 CST -.8771

LSA 3205.0 NSA 457.1 SSA 35.5

EL1 3093.6 EL2 115.6 ALF 8.70

LAUNCH DATE NOV ]O 1964 FLIGHT TIME 364.00 ARRIVAL DATE NOV 29 1965

HELIOCENTRIC CONIC DISTANCE 797.273

RL 147.53 LAL -.00 LOL 67.83 VL 33.064 GAL -1.30 AZL 87.86 HCA

RP 209.14 LAp -1.79 LOP 304.84 VP 23.732 GAP -10.75 AZp 91.16 TAL

RC 312.950 GL 2].08 GP -3,75 ZAL 100.69 ZAp 41.37 ETS 174.90 ZAE

PLANETOCENTRIC CONIC

C] 9.871 VHL 3.142 OLA 25,25 RAL 180.09 RAD 6567.4 VEL 11.457 pTH 1.99 VHp

LNCH A2MTH LNCH TIME L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 14 40 10 3000.66 -27.98 96.48 38.56 85.48 15 30 11

90.00 10 49 33 3762.23 -13.60 147.06 34.51 64.92 11 52 16

1OO.OO 16 25 16 2661.84 -29.84 71.67 $8.68 88.15 17 9 ]7

100.00 11 47 9 3576.28 -11,94 152.55 35.66 62,39 12 46 45

110.00 18 17 59 2309.14 -33,95 44.78 38.58 94,22 18 56 28

110.00 12 10 55 3501.74 -8.39 124,79 31.54 56.74 1] 9 16

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE 1.4019 TRA 2.]941 TC-18,0994 8AU 2.3886 SGT12616.9 SC,R 609.6 SG] 1200,0

RDE .2554 RRA .1915 RE] -.1194 FAU .21791 RRT .$081RRF .4837 RTF .9858

FOE .6550 FRA ].412] FE-19.1115 BSP 4]840 SG612631.6 R23 -,0209 R13 .9858

BDE 1.4250 BRA 2.4017 BC318.0998 FSP 3978 SG112620.7 SG2 524.9 THA 1.41

EARTH TO MARS

257,04 SMA 188.00 ECC .21678 INC 2.1354 vl 30.200

351.57 TAp 228.61 RCA 147.24 APO 228.75 v2 26,209

64,92 ETE 177.70 ZAC 81.12 ETC 257.50 CLP 41.23

4.]64 DpA 3.58 RAP 166.34 ECC 1.1625

PO CST TIM INJ 2 LAT INJ 2 LONG

2400.7 -28.52 87.85

5162.2 -16.87 139.90

2061.8 -29.78 62.86

2976.] -15.54 125.61

1709.1 -53.00 35.67

2901.7 -12.71 118.33

ORBIT DETERMINATION ACCURACY

ST 2958.0 SR 479.9 SS 902.0

CRT .9574 CRS -.6773 CST -,8569

LSA 3093.2 MSA 473.9 SSA 55,5

EL1 2995.5 EL2 136.9 ALF 8.85

1599



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 366.00 ARRIVAL DATE DEC 1 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP Z08.94 LAP -1.80

RC 313.871 GL 22.76

PLANETOCENTRIC CONIC

C3 9,966 VHL 3,157

LNCH AZMTH LNCH TIME

90.00 15 0 4

90.00 10 39 6

100.00 16 42 15

1OO.OO 11 39 35

110.O0 18 31 8

110.O0 12 7 12

DIFFERENTIAL CC_RECTIONS

TOE 1.3188 TRA 2.5560 TC-18.1577 BAU 2.4193

ROE .2362 RRA .1917 RC3 -.O824 FAU .20857

FOE .4973 FRA 3.4154 FC-18.1180 BSP 44391

BOE 1.3434 BRA 2.5632 BC318.1579 FSP 3822

DISTANCE 801.586 EARTH TO MAR5

LOL 67.83 VL 33.071 GAL -1.63 AZL 87.88 HCA 238.28 SMA 188.10 ECC .21750 INC Z.1175 vl 30.200

LOP 306,09 VF 23.766 GAp -10.85 AZP 91.11 TAL 350.85 TAp 229.13 RCA 147.19 APO 229.02 VZ 26.232

GP -3.64 ZAL 102.05 ZAp 40.58 ETS 174,89 ZAE 63.84 ETE 177.68 ZAC 81.31ET( 257.45 CLP 40.44

DLA 24.39 RAL 181.28 RAO 6567.4 VEL 11.461 pTH 1.99 VHp 4.433 OpA 3.49 RAp 166.80 ECC 1.1640

L-] TIME INJ LAT ]NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ Z LONG

2950.28 -28,20 92.81 39.67 87.31 15 49 14 2350.3 -28.27 84.14

3816.42 -12.02 150.24 35.30 64.17 11 42 42 3216.4 -15.40 143.20

2620.79 -29.89 68.62 39.71 89.75 17 25 56 2020.8 -29.61 59.82

36Z1.14 -10.51 135.11 34.52 61.85 12 39 57 3021.1 -14.19 128.26

2280.17 -33.79 42.54 39.50 95.54 19 9 8 1680.2 -32.65 33.48

3534.52 -7.16 126.53 32.50 56.49 13 6 7 2934.5 -11.52 120.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG712771,4 SGR 604.1 SG3 1152.7 ST 2860.4 SR 479.0 SS 865.1

RRT ,4738 RRF .4486 RTF ,9858 CRT .9407 CRS -.6048 CST -.8356

SG812785.6 R23 -.0220 R13 .9858 LSA 2986.0 HSA 492.4 SSA 35.4

SGl12774.6 SGZ 531.9 THA 1.29 EL1 2895.8 ELZ 160.5 ALF 8.98

LAUNCH DATE NOV 30 1964 FLIGHT TIME 368.00 ARRIVAL DATE DEC 3 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 208.76 LAP -1.81

RC 314.784 GL 22.44

PLANETOCENTRIC CONIC

C3 10.076 VHL 3.174 OLA Z3.51RAL 182.47 RAO 6567.4 VEL 11.466 pTH

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME

90.00 15 18 35 2904.36 -28.30 89.45 40.76 88.99 16 6 59

90.00 10 30 5 3866.69 -10.51 153.17 36.17 63.55 11 34 31

100.00 16 58 30 258Z.17 -29.87 65.75 40.76 91.26 17 41 32

1OO.OO 11 32 50 3664.11 -9.12 137.35 33.44 61.41 12 33 54

110.00 18 44 Z 2251.99 -33.58 40.36 40.45 96.81 19 21 34

110,OO 12 3 47 3367.06 -5.93 128.25 33.50 56.27 13 3 14

DIFFERENTIAL CORRECTIONs MID-COURSE ExECuTION ACCURACY

TOE 1.2314 TRA 2.7233 TC-18.1883 BAU 2.4500 SGT12923.0 SGR 599.6 SG3 1106.6

ROE .Z575 RRA .1918 RC3 -.0475 FAU .19951 RRT .4394 RRF .4131RTF .9857

FOE .3660 FRA 3.4146 FC-17.1430 BSP 44933 SG812936.9 R23 -.0232 R13 .9857

BDE 1.2580 BRA 2.7300 BC318.1884 FSP 3680 SGl12923.7 SG2 538.5 THA 1.17

DISTANCE 805.901 EARTH TO MARS

LOt. 67.83 VL 33.077 GAL -1.77 AZL 87.90 HCA 239.52 SMA 188.21 ECC .21826 INC 2.1001 vl 30.200

LOP 307.33 VP 23.798 GAp -10.96 AZP 91.O7 TAL 330.11 TAp 229.63 RCA 147.13 Apo 229.29 V2 26.254

GP -3.54 ZAL 103.43 ZAp 39.81ETS 174.88 ZAE 62.77 ETE 177.67 ZAC 81.51ETC 257.40 CLP 39.68

1.99 VHp 4.503 DpA 3.39 RAp 167.27 ECC 1.1658

PO CST TIM INJ 2 LAT INJ 2 LONG

2304.4 -28,14 80.79

3266.7 -13.98 146,21

1982.2 -29.37 56.98

3064.1 -12.87 130.76

1652.0 -32.27 31.37

2967.1 -10.32 121.91

ORBIT DETERMINATION ACCURACY

ST 2765.3 SR 478.5 SS 835.3

CRT .9189 CRS -.5216 CST -.8126

LSA 2882.5 MSA 515.4 SSA 35.2

ELI 2800.2 EL2 186.4 ALF 9.07

LAUNCH DATE NOV 30 1964 FLIGHT TIME 370.00 ARRIVAL DATE DEC 5 1965

HELIOCENTRIC CONIC

RL 147.33 LAL -,00

RP 208.58 LAP -1.82

RC 313.690 GL 22,11

FLANETOCENTRIC CONIC

C3 10.200 VHL 3.194

LNCH AZMTH LNCH TIME

90.00 15 36 4

90.00 10 22 7

100.O0 17 14 9

100.00 11 26 44

110.00 18 56 45

110.OO 12 0 37

DIFFERENTIAL CORRECTIONS

TOE 1.1412 TRA 2.8976 TC-18.1829 BAU 2.4796

ROE .2594 RRA .1917 RC3 -.0142 FAU .19057

FOE .2443 FRA 3.4115 FC-16.1742 BSP 43501

BOE 1.1703 BRA 2.9039 8C318.1829 FSP 3339

DISTANCE 810.217 EARTH TO MARS

LOL 67.83 VL 33.083 GAL -1.91AZL 87.92 HCA 240.76 SMk 188.32 ECC .21905 INC 2.0831 vl 30,200

LOP 308.57 VP 23.830 GAP -11.07 AZP 91.02 TAL 349.36 TAp 230.13 RCA 147.07 APO 229.58 V2 26.274

GP -3.43 ZAL 104.84 ZAp 39.06 ETS 174.87 ZAE 61.73 ETE 177.66 ZAC 81.70 ETC 257.34 CLP 38.93

OLA 22.62 RAL 183.66 RAD 6567,4 VEL 11.471 pTH 1.99 VHp 4.574 DpA 3.28 RAp 167.77 ECC 1.1679

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2861.76 -28.31 86.34 41.85 90.55 16 23 46 2261.8 -27.94 7T.69

3914.21 -9.05 155.90 37.11 63.06 11 27 21 3314.2 -12.60 149.O2

2545.53 -29.78 63.03 41.80 92.69 17 56 35 1945.5 -29.09 54.29

3705.68 -7.75 159.88 36.41 61.04 12 28 29 3105.7 -11.56 133.16

2224.53 -33.34 38.26 41.41 98.04 19 33 49 1624.5 -31.87 29.33

3599.42 -4.71 129.96 34.54 56.10 13 0 37 2999.4 -9.13 123.65

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713069.0 SGR 596.3 8G3 1061.3 ST 2677.1 SR 478.6 SS 814.2

RRT .4031RRF .3780 RTF .9856 CRT .8911CRS -.4324 CST -.7915

SGB13082,6 R23 -.0241 R13 .9856 LSA 2787.7 MSA 535.3 SSA 34.9

SG113071.3 SG2 545.0 THA 1.06 EL1 2711.0 EL2 214.5 ALF 9.11

LAUNCH DATE NOV 30 1964 FLIGHT TIME 372.00 ARRIVAL DATE DEC 7 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 208.40 LAP -1.82

RC 316.588 GL 21.77

PLANETOCENTRIC CONIC

C3 10.341 VHL 3.216 OLA 21.72 RAL 184.86 RAD 6567.4 VEL 11.477 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME

90.OO 15 52 46 2821.78 -28.25 83.41 42.95 92.02 16 39 48

90,00 I0 15 0 3959.71 -7.64 158.50 38.11 62.65 11 20 59

IOO.OO 17 29 18 25%0.56 -29.64 60.43 42.86 94.05 18 11 8

1OO.OO 11 21 9 3746.16 -6.41 142.14 37.44 60.74 12 23 36

110.00 19 9 16 2197.81 -33.06 36.22 42.40 99.21 19 45 53

110.OO 11 57 41 3631.68 -3.48 131.65 35.63 55.97 12 58 12

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TOE 1.0463 TRA 3,0769 TC-18,1519 BAU 2.3096 SGT13213.3 SGR 593.8 SG3 1017,5

ROE .2618 RRA .1914 RC3 .O167 FAU .18204 RRT .3710 RRF .3431RTF .9856

FOE .1308 FRA 3.4024 FC-15.2396 BSP 45997 SG813226.6 R23 -.0250 R13 .9855

8CE 1.O786 BRA 3.0829 BC318.1519 FSP 3396 SGl13215.1 SG2 551.3 THA .96

DISTANCE 814.535 EARTH TO MARS

LOL 67.83 VL 33.089 GAL -2.05 AZL 87.93 MCA 242.01SMA 188.44 ECC .21988 INC Z.0665 Vl 30.200

LO_ 309.82 Vp 23.861 GAp -11.17 AZP 90.97 TAL 348.60 TAp 230.61 RCA 147.00 Aeo 229.87 v2 26.294

GP -3.36 ZAL 106.26 ZAp 38.33 ETS 174.86 ZAE 60.70 ETE 177.65 ZAC 81.90 ETC 257.29 CLP 38.21

2.00 VHp 4.647 DpA 3.15 RAP 168.28 ECC 1.1702

PO CST TIM INJ 2 LAT INJ 2 LONG

2221.8 -27.67 74.80

3359.7 -11.25 151.67

1910,6 -28.77 51.74

3146.2 -10.27 135.47

1597.8 -31.44 27.37

3031.7 -7.92 125.38

ORBIT DETERMINATION ACCURACY

ST 2594.6 SR 479.4 SS 800.3

CRT .8560 CRS -.3393 CST -,7740

LSA 2700.1MSA 557.1 SSA 34.5

EL1 2627,2 EL2 244.8 ALF 9,O7

1600



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 30 1964

HELIOCENTRIC CO_AlC

RL 147.33 LAL -.DO

RP 208.24 LAp -1.83

RC 317.480 GL 21.42

PLANETOCENTRIC CONIC

C3 10.499 VHL 3.240

LNCH AZHTH LNCH TIME

90.00 16 8 50

90.00 10 8 32

100.OO 17 44 I

100.00 11 16 3

110.O0 19 21 36

110.00 11 54 57

FLIGHT TIME 374.00 ARRIVAL DATE DEC 9 1965

DISTANCE 818.854 EARTH TO MARS

LOL 67.83 VL 33.096 GAL -2.19 AZL 87.95 HCA 243.26 SMA 188.55 ECC .22076 INC Z.05OZ vl 30.200

LOP 311.07 VP 25.891 GAp -11.28 AZP 80.92 TAL 347.82 TAp 231.08 RCA 146.93 APO 230.17 V2 26.314

GP -3.27 ZAL 107.69 ZAp 37.62 ETS 174.84 ZAE 59.70 ETE 177.64 ZAC 82.09 ETC 257.23 CLP 37.50

DLA 20.80 RAL 186.07 RAD 6567,4 VEL 11,484 pTH 2.00 VHF 4.721DpA 3.01 RAp 168.82 ECC 1.1728

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2783.95 -28.13 80.65 44.06 93.40 16 55 14 2183.9 -27.36 72.07

4003.66 -6.26 160.99 39.16 62.33 11 15 16 3403.7 -9.92 154.22

2477.04 -29.46 57.96 45.94 95.34 18 25 18 1877,0 -28.40 49.31

3785.80 -5.09 144.33 38.52 60.50 12 19 8 3185.8 -8,98 157.71

2171.73 -32.76 34.24 43.41 100.35 19 57 48 1571.7 -30.99 25.47

3663.87 -2.25 133.33 36.76 55,88 12 56 0 3063.9 -6.71 127.08

DIFFERENTIAL CCIRRECTIONS

TOE .9497 TRA 3.2640 TC-18.0872 BAU 2.5388

RDE .2648 RRA .1910 RC3 .0458 FAU .17366

FOE .0249 FRA 3.3913 FC-14.3192 8SP 46530

8DE .9859 BRA 3.2696 8C318.0873 FSP 3262

MID-COURSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT13354.1SGR 592.1 SG3 974.7 ST 2524.7 SR 480.6 SS 793.3

RRT .3375 RRF .3088 RTF .9854 CRT .8132 CRS -.2449 CST -.7609

SG813367.2 R23 -.0259 R13 .9854 LSA 2626.3 MSA 579.5 SSA 34.1

8G113355.6 SG2 557.5 THA .86 EL1 2555.1 EL2 276.4 ALF 8.90

LAUNCH DATE NOV 30 1964 FLIGHT TIME 376.00 ARRIVAL OATE DEC 11 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 208.08 LAp -1.84

RC 318.367 GL 21.06

PLANETCK:ENTRIC CONIC

C3 10.675 VHL 3.267

LNCH AZMTH LNCH TIME

90.00 16 24 21

90.00 10 2 38

100.00 17 58 21

100.00 11 11 19

110.O0 19 33 46

110.00 11 52 24

DISTANCE 823.173 EARTH TO MARS

LOt,. 67.83 VL 33.102 GAL -2.34 AZL 87.97 HCA 244.51 SNA 188.66 ECC .22167 INC 2.0343 vl 30.200

LOP 312.32 VP 23.920 GAP -11.38 AZP 90.88 TAL 347.03 TAp 231.54 RCA 146.84 APO 230.49 v2 26.332

GP -3.19 ZAL 109.14 ZAp 36.93 ITS 174.83 ZAE 58.71ETE 177.63 ZAC 82.29 ETC 257.18 CLP 36.82

DLA 19.88 RAL 187.27 RAO 6567.4 VEL 11.492 pTH 2.00 VHp 4.795 DpA 2.86

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TiM

2747.93 -27.96 78.05 45.17 94.70 17 10 9 2147.9

4046.42 -4.90 163.40 40.27 62.08 11 10 4 3446.4

2444.83 -29.23 55.59 45.03 96.56 18 39 6 1844.8

3824.76 -3.78 146.49 39.65 60.33 12 15 4 3224.8

2146.32 -32.44 32.33 44.44 101.43 20 9 32 1546.3

3896.04 -1.02 135.01 37.93 55.83 12 54 0 3096.0

DIFFERENTIAL CORRECTIONS

TOE .8487 TRA 3.4573 TC-17.9900 BAU 2.5675

ROE .2682 RRA .1903 RC3 .0728 FAU .16555

FDE -.0760 FRA 3.3772 FC-13.4260 BSP 47051

BDE .8901BRA 3.4625 8C317.9901FSp 3132

MID-COURSE EXECUTION ACCURACY

SGT13489.8 SGR 591.2 SG3 933.2

RRT .3046 RRF .2749 RTF .9852

SGB13502,8 R23 -.0270 R13 .9852

S6113491.0 SG2 563.0 THA .77

RAp 169.36 ECC 1.1757

INJ 2 LAT INJ 2 LONG

-27,01 69.49

-8.60 156.67

-28.01 47.00

-7.70 139.89

-30.52 23.64

-5.50 128.78

ORBIT DETERMINATION ACCURACY

ST 2465.8 SR 482.2 59 792.3

CRT .7614 CRS -.1498 CST -.7526

LSA 2564.5 MSA 602.0 SSA 33.6

EL1 2493.4 EL2 309.1 ALF 8.60

LAUNCH DATE NOV 30 1964 FLIGHT TIME 378.00 ARRIVAL DATE DEC 15 1965

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 207.93 LAP -1.84

RC 319.247 GL 20.70

PLANETOCENTRIC CONIC

C3 10.870 VHL 3.297

LNCH AZMTH LNCH TIME

90.00 16 39 24

90.00 9 57 12

1OO.O0 18 12 21

100.00 11 6 56

110.O0 19 45 45

110.O0 11 50 1

DISTANCE 827.492 EARTH TO MARS

LOL 67.83 VL 33.109 GAL -2.50 AZL 87.98 HCA 245.77 SMA 188.78 ECC .22263 INC 2.0187 vl 30.200

LOP 313.58 vp 23.948 GAP -11.49 AZP 90.83 TAL 546.22 TAp 251.98 RCA 146.75 APO ?30.81 V2 26.349

GP -3.11 ZAL 110.60 ZAP 36.26 ETS 174.82 ZAE 57.74 ETE 177.63 ZkC 82.49 ETC 257.12 CLP 36.15

DLA 18.95 RAL 188.48 RAD 6567.4 VEL 11.500 PTH 2.00 VHp 4.871DpA 2.69 RAp 169.93 ECC 1.1789

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2713.52 -27.74 75.54 46.31 95.93 17 24 38 2113.5 -26.63 67.05

4088.23 -3.56 165.74 41.43 61.89 11 5 20 3488.2 -7.30 159.05

2413.78 -28.97 53.32 46.14 97.73 18 52 35 1813.8 -27.59 44.79

3863.18 -2.48 148.60 40.83 60.20 12 11 19 3263.2 -6.43 142.04

2121.54 -32.09 30.48 45.50 102.48 20 21 7 1521.5 -30.04 21.87

3728.20 .21 136.68 39.15 55,82 12 52 9 3128.2 -4.28 150.47

DIFFERENTIAL CORRECTIONS

TOE .7447 TRA 3.6574 TC-17.8662 BAU 2.5965

ROE .2722 RRA .1895 RC3 .0979 FAU .15767

FDE -.1683 FRA 3.3604 FC-12.5572 BSP 47365

BDE .7929 BRA 3.6623 8C317.8665 FSP 3004

MID-COURSE EXECUTION ACCURACY

5GT13624.6 SGR 590.9 SG3 892.8

RRT .2723 RRF .2419 RTF .9850

SG813637.4 R23 -.0277 RI3 .9849

5G113625.5 SG2 568.5 THA .68

LAUNCH DATE NOV 30 1964 FLIGHT TIME 380.00

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 207.79 LAp -1.84

RC 320.122 GL 20.32

PLANETOCENTRIC CONIC

C3 11.086 VHL 3.330

LNCH AZMTH LNCH TIME

90.00 16 54 3

90.00 9 52 9

100.00 18 26 2

1OO.O0 11 2 51

110.O0 19 57 36

110.00 11 47 47

DISTANCE 831.811

LOL 67.83 VL 33.118 GAL -2.65 AZL 88.00 HCA 247.02 SMA 188.90 ECC .22363

LOP 314.83 VP 23.975 GAP -11.60 A_ 90.78 TAL 345.40 TAp 232.42 RCA 146.66

GP -3.03 ZAL 112.07 ZAp 35.61ET5 174.80 ZAE 56.78 ETE 177.62 ZAC 82.69

DLA 18.01RAL 189.68 RAO 6567.4 VEL 11.510 pTH 2.00 VHp 4.949 DpA 2.52

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2680.52 -27.48 73.16 47.46 97.10 17 38 43 2080.5

4129.27 -2.24 168.03 42.63 61.76 11 0 59 3529.3

2383.85 -28.67 51.15 47.27 98.84 19 5 46 1783.9

3901.17 -1.20 150.69 42.05 60.13 12 7 52 3301.2

2097.41 -31.72 28.70 46.58 103.47 20 32 35 1497.4

5760.38 1.44 138.56 40.40 55.84 12 50 27 3160.4

DIFFERENTIAL CORRECTIONS

TDE .6393 TRA 3.8656 TC-17.7072 BAU 2.6243

ROE .2767 RRA .1884 RC3 .1211FAU .14992

FOE -.2523 FRA 3.3393 FC-11.7077 BSP 48087

BDE ,6966 BRA 3.8701 8C317.7076 FSp 2882

MID-COURSE EXECUTION ACCURACY

5GT13754.0 SGR 591.2 SG3 853.1

RRT .2408 RRF .2098 RTF .9847

SGB13766.7 R23 -.0285 R13 .9847

SGl13754.7 SG2 573.8 THA .59

ORBIT DETERMINATION ACCURACy

ST 2421.6 SR 484.4 SS 796.2

CRT .7008 CRS -.0596 CST -,7517

LSA 2518.8 MSA 622.4 8SA 33.0

EL1 2445,8 EL2 342.2 ALF 8.14

ARRIVAL DATE DEC 15 1965

EARTH TO MARS

INC 2.0034 vl 30.200

Ap O 231.14 v2 26.366

ETC 257.06 CLP 35.49

RAp 170.51 ECC 1,1824

INJ 2 LAT INJ 2 LONG

-26.22 64.72

-6.00 161.37

-27.15 42.67

-5.16 144.14

-29.54 20.17

-3.05 132.16

ORBIT DETERMINATION ACCURACY

ST 2595.6 SR 487.1 SS 803.5

CRT .6322 CRS .0240 CST -.7575

LSA 2492.2 MSA 639.7 SSA 32.4

EL1 2415.8 EL2 374.3 ALF 7,51

1601



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 382.00 ARRIVAL DATE DEC 17 1965

NELIOCENTRIC CONIC DISTANCE 836.129 EARTH TO MARS

RL 147.53 LAL -.00 LOL 67.83 VL 33.122 GAL -2.81 AZL 88.01HCA 248.28 SMA 189.02 ECC .ZZ468 INC 1.9883 vl 30.ZOD

RP 207.68 LAP -1,85 LOP 316.09 VP 24.001 GAp -11.70 AZP 90.74 TAL 344.56 TAp 232.84 RCA 146.55 APO 231.49 VZ 26.381

RC S20.ggz GL 19.g4 GP -2.g6 ZAL 113.55 ZAp 34.97 ETS 174.79 ZAE 55.84 ETE 177.62 ZAC 82.89 ETC 257.00 CLP 34.86

PLANETOCEMTRIC CONIC

C3 11.322 VNL ].366 DLA 17.07 RAL 190.88 RAO 6567.4 VEL 11.520 pTN 2.01VHP 5.027 DpA 2.33 RAP 171.11ECC 1.1863

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 17 8 19 2648.83 -27.20 70.88 48.63 98.20 17 52 28 2048.8 -25.78 62,50

90.00 9 47 28 4169.68 -.94 170.29 43.88 61.70 10 56 58 3569.7 -4.72 163.65

100.00 18 39 27 2354.94 -28.35 49.06 48.42 99.89 19 18 42 1754.9 -26.69 40.65

100.00 lO 59 1 3938.80 .08 152.75 43.31 60.11 12 4 40 3338.8 -3.90 146.22

110.00 20 9 16 2073.92 -31.33 26.98 47.68 104.42 20 43 50 1473.9 -29.03 18.53

110.00 11 45 42 3792.38 2.67 140.04 41.70 35.91 12 48 54 3192.6 -1.83 133.84

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5301TRA 4.0796 TC-17.5231 8AU 2.6323 86713881.0 SGR 392.0 SG3 814.8 ST 2385.9 SR 490.1 SS 813.o

RDE .2818 RRA .1871RC3 .1423 FAU .14251 RRT .2100 RRF .1781RTF .9844 CRT .5559 CRS .1029 CST -.7678

FOE -.3313 FRA 3.3140 FC-10.8966 8SP 48395 86B13893.6 R25 -.0296 R13 .9844 LSA 2482.8 MSA 654.4 SSA 31.7

BOE .GOD4 BRA 4.0_39 BC317.5236 FSP 2763 SG113881.6 SG2 578.8 THA .51 EL1 2401.9 EL2 404,7 ALF 6.71

LAUNCN DATE NOV 30 1964 FLIGHT TIME 384.00 ARRIVAL DATE DEC 19 1965

HELIOCENTRIC CONIC DISTAMCE 840.445 EARTH TO MARS

RL 147.53 LAL -.00 LOt_ 67,83 VL 33,129 GAL -2,98 AZL 88,03 HCA 249.53 SMA 189.14 ECC .22578 INC 1.9734 V1 30.200

RP 207.54 LAP -1.85 LOP 317.33 VP 24.027 GAP -11.81 AZP 90.69 TAL 343.7| TAp 233.25 RCA 146.44 ApO 231.84 V2 26.396

RC 321.856 GL 19.56 GP -2.89 ZAL 1151_3 ZAP 34.35 ETS 174.77 ZAE 34.92 ETE 177,61 ZAC 83.09 ETC 256.94 CLP 34,24

PLANETOCENTRIC CONIC

C5 11.381VHL 3.403 DLA 16.12 RAL 192.08 FAD 6367.4 VEL 11.531PTH 2.01 VHP 5.107 DpA 2.13 RAp 171.72 [CC 1.1906

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 17 22 16 2618.34 -26.88 68.71 49.82 99.25 18 5 54 2018.3 -25.33 60.38

90.00 9 43 5 4209.37 .35 172.31 45.17 61.68 10 53 15 3609.6 -3.44 165.88

100.00 18 52 36 2327.02 -28.01 47.05 49.60 100.90 19 31 23 1727.0 -26.22 38.71

100.00 10 53 26 3976.13 1.33 154.80 44.62 60.14 12 1 42 3376.1 -2.64 148.28

110.00 20 20 47 2031.09 -30.93 25.32 48.82 105.33 ZO 54 58 1451.1 -28.52 16.95

110.00 11 43 44 3824.83 3.90 141.73 43.03 56.01 12 47 29 3224.8 -.59 135.52

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4180 TRA 4.5007 TC-17.3113 8AU 2.6804 SGT14004.7 8GR 593.2 SG3 777.5 ST 2394.4 SR 493.5 SS 824.1

ROE .2874 RRA .18§8 RC3 .1616 FAU .13527 RRT .1800 RRF .1474 RTF .9840 CRT .4738 CRS .1745_C57 -,7828

FOE -.4035 FRA 3.2855 FC-10.1121BSP 49083 S6814017.3 R23 -.0306 R13 .9840 LSA 2492,6 MSA 664.6 SSA 31.0

BDE .5073 BRA 4.3047 BC317.3120 FSP 2647 S6114003.1 SG2 383.5 THA .44 EL1 2406.1 EL2 432.5 ALF 5.77

LAUNCH DATE NOV 30 1964 FLIGHT TIME 386.00 ARRIVAL DATE DEC Z1 ]965

HELIOCENTRIC CONIC DISTANCE 844.760

RL 147.53 LAL -.00 LOL 67.83 VL 33.136 GAL -3.15 AZL 88.04 HCA 250.79 SMA

RP 207.42 LAP -1.85 LOP 318,61 VP 24.051 GAp -11.92 AZP 90.64 TAL 342.85 TAp

RC 322.714 GL 19.17 GF -2.83 ZkL 116.31 ZAp 33.74 [TS 174.76 ZAE 54.01 ETE

PLANETOCENTRIC CONIC

C3 11.864 VHL 3.444 DLA 15.18 RAL 193.27 FAD 6567.5 VEL 11.543 pTH 2.01VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME

90.00 17 35 54 2589.00 -26.54 66.63 51.04 100.24 18 19 3

90.00 9 38 59 4249.02 1.62 174.71 46.51 61,73 10 49 48

100.00 19 5 30 2300.04 -27.65 45.13 50.80 101.85 19 43 50

100.00 10 52 4 4013.21 2.60 156.83 45.96 60.21 11 58 57

110.00 20 32 9 2028.91 -30.32 23.72 49.97 106.20 21 5 58

110.00 11 41 54 3857.11 5.12 143.43 44.40 56.16 12 46 11

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .3035 TRA 4.5296 TC-17.0734 8AU 2.7082 SG714125.8 SOR 594.8 SG3 741.2

ROE .2935 RRA .1838 RC3 .1791FAU .12821 RRT .1509 RRF .1176 RTF .9836

FDE -.4693 FRA 3.2538 FC3-9.3538 8SP 49386 S6814138.4 R23 -.0313 R13 .9835

BDE .4222 BRA 4.5333 8C317.0744 FSP 2335 86114126.1 SG2 588.0 THA .36

EARTH TO MARS

189.Z6 ECC .Z2693 INC 1.9588 vl 30.Z00

233.64 RCA 146.31 APO 232.21 v2 26.409

177.61 ZAC 83.29 [TC 256.88 CLP 33.64

5.188 DpA 1.92 RAp 172.34 ECC 1.1953

PO CST TIM ]NJ 2 LAT INJ 2 LONG

1989.0 -24.86 58.36

3649.0 -2.17 168.09

1700.0 -25.73 36.85

3413.2 -1.38 150.31

1428.9 -28.00 15.45

3257.1 .64 137.21

ORBIT DETERMINATION ACCURACY

ST 2421.7 SR 497.3 SS 835.8

CRT .3883 CRS .2393 CST -.8004

LSA 2521.8 MSA 670.7 SSA 30.2

ELI 2429.6 ELI 456.8 ALF 4.73

LAUNCH DATE NOV 30 1964 FLIGHT TIME 388.00 ARRIVAL DATE DEC 23 1965

HELIOCENTRIC CONIC DISTANCE 849.072

RL 147.33 LAL -.00 LOL. 67.83 VL 33.143 GAL -3.32 AZL 88.06 HCA 252.05 SMA

RP 207.31 LAp -1.85 LOP 319.87 VP 24.074 GAP -12.05 A ZP 90.60 TAL 341.97 TAp

RC 323.566 GL 18.77 GP -2.76 ZAL 118.00 ZAP 33.15 ETS 174.74 ZAE 53.12 ETE

PLANE TOCENTRIC CONIC

C3 12.175 VHL 3.489 DLA 14.23 RAL 194.46 FAD 6367.5 VEL 11.537 pTH 2.02 VHp

EARTH TO MARS

189.38 ECC .22813 INC 1.9444 VI 30.200

234.02 RCA 146.18 Apo 232.59 V2 26.422

177.60 ZAC 83.49 ETC 236.82 CLP 33.05

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 17 49 14 2360.74 -26.19 64.63 52.Z7 101.18 18 31 55

90.00 9 35 7 4288.10 2.88 176.90 47.89 61.82 10 46 35

100.00 19 18 9 2273199 -27.27 43.29 52.02 102.75 19 56 3

100.00 10 48 54 4050.07 3.83 138.86 47.35 60.33 11 56 24

110.00 20 43 21 2007.40 -30.10 22.18 51.16 107.02 21 16 49

110.00 11 40 11 3889.43 6.34 145.13 45.80 56.34 12 45 0

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .1866 TRA 4.7654 TC-16.8132 BAU 2.7363 SGT14244.7 8GR 596.7 9G3 706.1

ROE .3001RRA .1817 RC3 .1947 FAU .12138 RRT .1226 RRF .0885 RTF .9830

FDE -.3297 FRA 3.2188 FC3-8.6330 BSP 50073 SG814257.2 R23 -.0325 R13 .9830

8DE .3534 BRA 4.7688 BC316.8143 FSp 2427 SGl14244.9 862 592.2 THA .29

5.270 DpA 1.70 RAp 172.98 ECC 1.2003

PO CST TIM INJ 2 LAT INJ 2 LONG

1960.7 -24.38 56.43

3688.1 -.91 170.27

1674.0 -25.24 35.07

3450.1 -.13 152.33

1407.4 -27.48 13.97

3289.4 1.88 138.89

ORBIT DETERMINATION ACCURACY

ST 2466.6 SR 501.4 SS 847.7

CRT .3018 CRS .2982 CST -.8187

LSA 2569.0 MSA 673.1 SSA 29.5

EL1 2471.4 EL2 477.1 ALF 3.63

1602



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 390.00 ARRIVAL DATE DEC 25 1965

HELIOCENTRIC C(_N]C 0ISTANC[ 853.382 EARTH TO MARS

RL 147.53 LAL -,00 LOL 67.83 VL 33.150 SAC -5.50 AZL 88.07 HCA 253.32 SMA 189.51ECC .22938 INC 1.9302 V1 30,200

RP 207.21 LAP -1.85 LOP 321.13 VP 24,097 GAp -12.15 AZP 90,55 TAL 341.08 TAp 234.39 RCA 146.04 APO 232.98 V2 26.434

RC 324.413 GL 18.37 GP -2.70 ZAL 119.48 ZAp 32.58 ETS 174.72 ZAE 52.24 ETE 177.60 ZAC 83.70 ETC 256.76 CLP 32.48

PLANETOCENTRIC C(_NIC

C3 12.507 VHL 3.537 DLA 13.28 RAL 195.65 RAO 6567.5 VEL 1|.571PTH 2.02 VHp 5.554 DpA 1,47 RAp 173.64 ECC 1.2058

LNCH AZMYH LNCH TIME L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST T|M INJ 2 LAT %NJ 2 LONG

90.00 18 2 19 2533.52 -25.81 62.73 53.53 102.06 18 44 32 1933.5 -23.89 54.59

90.00 9 31 29 4328.84 4.12 179.07 49.30 61.96 10 45 36 3726.8 .34 172.43

tO0.OO 19 30 35 2248.85 -26.88 41.52 53.26 103.60 20 8 4 1648.8 -24.74 33.37

100.00 10 45 54 4088.74 5.08 160.89 48.78 60.50 11 54 1 3486,7 1.11 154.35

110.00 20 54 24 1988.57 -29.68 20.71 52.37 107.79 21 27 31 1386.6 -26.96 12.58

110.00 11 38 34 3921.79 7.56 146.84 47.25 56.56 12 43 56 5321.8 3.11 140.58

DIFFERENT IAL CCIRRECTI(3_8 MID-COURSE ExECuTIC_I ACCURACY ORB] T DETERM|NAT|ON ACCURACY

TOE .0879 TRA §.0096 TC-16.5275 8AU 2.7838 SGT14359.9 SGR 598.9 SG3 671.9 ST 2528.5 SR 505.8 SS 858.5

ROE .3072 RRA .1794 RC3 .2087 FAU .11472 RRT .0952 RRF .0604 RTF .9824 CRT .2168 CRS .3504 CST -.8572

FOE -.$835 FRA 3.1808 FC5-7.9405 BSP 30561 $GB14372.4 R23 -.0334 R13 .9824 LSA 2633.3 HSA 671.5 SSA 28.8

BOE .3146 BRA 5.0128 0C518.5287 FSP 2521 S6114360.0 SG2 596.2 THA .23 EL1 2531.0 EL2 493.2 ALF 2.58

LAUNCH DATE NOV 30 1964 FLIGHT TIM( 392.00 ARRIVAL DATE DEC 27 1965

HELIOCENTRIC CCNIC

RL 147.33 LAL -.00 LOL 67.83 VL 53.157 GAL

RP 207.12 LAp -1.85 LOP 322.40 VP 24.118 GAp -12.26 AZP 90.51 TAL 340.17 TAp 254.75 RCA 145.89

RC 325.2_3 GL 17.96 GP -2.64 ZAL 120.96 ZAp 32.02 ETS 174.70 ZAE 51.38 ETE 177.59 ZAC 83.90

PLANETOCENTRIC C(_qlC

C3 12.871 VHL 3.388 OLA 12.35 RAL 196.82 RAO 6567.5 VEL 11.587 PTH 2.03 VHP 5.439 DpA 1,24

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN

90.00 18 15 8 2507.32 -25.43 60.91 54.81 102.90 18 56 55 1907.3

90.00 9 28 2 4365.29 5.35 181.23 50.76 62.15 10 40 48 3765.3

100.00 19 42 47 2224.61 -26.48 39.83 54.53 104.40 20 19 52 1624.6

100.00 10 45 4 4123.24 6.50 162.91 50.24 60.72 11 51 47 3523.2

110.00 21 5 18 1966.44 -29.25 19.30 53.60 108.33 21 58 4 1566.4

110.00 11 37 3 5954.17 8.77 148.57 48.73 58.83 12 42 57 5554.2

DIFFERENTIAL CORRECTIONS

TDE -.0534 TRA 5.2608 TC-16.2230 8AU 2.7917

ROE .3149 RRA .1767 RC3 .2207 FAU .10833

FOE -.8326 FRA 3.1577 FC3-7.2869 BSP 51044

80E .3194 8RA 5.2655 0C516.2243 FSP 2217

DISTANCE 857.688 EARTH TO MARS

-3.68 AZL 88.08 HCA 254.58 SNA 189.65 ECC .23070 ]NC 1.9162 vl 30.200

Apo 233.38 V2 26.444

ETC 256.70 CLP 31.92

MID-COURSE EXECUTION ACCURACY

_T14472.7 8GR 601.2 8G3 638.8

RRT .Q687 RRF .0328 RTF .9818

S6814485.2 R23 -.0349 R13 .9818

$6114472.8 8G2 599.8 THA .16

RAp 174.30 ECC 1.2118

INJ 2 LAT INJ 2 LONG

-23.40 52.82

1.58 174.57

-24.24 31.74

2.55 156.35

-26.44 11.24

4.35 142.28

ORBIT DETERMINATION ACCURACY

ST 2604.9 SR 510.3 8S 868.2

CRT .1547 CR8 .5982 CST -.8543

LSA 2711.7 MSA 867.5 SSA 28.0

EL1 2605.8 EL2 505.5 ALF 1.57

LAUNCH DATE NOV 30 1964 FLIGHT TIME 394.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC CONIC DISTANCE 861.990 EARTH TO MARS

RL 147.53 LAL -.00 LOt. 67.83 VL 33.164 GAL -3.87 AZL 88.10 HCA 255.84 SNA 189.78 ECC .23207 INC 1.9023 vt 30.200

RP 207.04 LAp -1.84 LOP 523.56 Vp 24.139 GAP -12.38 AZP 90.47 TAL 539.25 TAp 235.09 RCA 145.72 Apo 233.80 vZ 26.454

RC 326.088 GL 17.55 GP -2.59 ZAL 122.44 ZAP 31,47 ETS 174.$8 ZAE 50.53 ETE 177.59 ZAC 84.11ETC 256.64 CLP 31.38

PLANETOCENTRIC CONIC

C3 13.284 VHL 3.642 DLA 11.39 RAL 187.99 RAO 6567.5 VEL 11.604 PTH 2.03 VHp 5.525 DpA .99 RAp 174.98 ECC 1.2163

LNCH AZMTH LNCH TIME L-I TIME %NJ LAT INJ LONG %NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 18 27 42 2482.11 -25.03 59.17 56.12 103.69 19 9 4 1882.1 -22.90 51.14

90.00 9 24 47 4403.49 6.56 183.38 32.26 62.39 10 58 10 5803.5 2.81 178.71

100.00 19 54 47 2201.25 -26.07 36.21 55.82 105.16 20 51 28 1601.2 -25.74 30.19

100.00 10 40 25 4159.38 7.30 164.93 51.75 60.98 11 49 42 3559.6 5.58 158.35

110.00 21 16 2 1947.02 -28.82 17.95 54.86 109.22 21 48 29 1347.0 -25.93 9.96

110.00 11 35 57 3986.58 9.98 150.31 50.25 57.13 12 42 4 3386.8 5.58 143.98

O1FFERENTIAL CCRRECTION$ MID-COORSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1770 TRA 3.5193 TC-13.9016 BAU 2.8200' SG714583.8 SGR 603.8 SG5 606.6 ST 2694.3 SR 515.2 88 876.0

RDE .3231RRA .1758 RC3 .2313 FAU .10206 RRT .0428 RRF .0061RTF .9810 CRT .0569 CR8 .4406 CST -.8702

FOE -.8757 FRA 5.0919 FC3-6.6618 BSP 51504 86814596.3 R23 -.0360 R15 .9810 LSA 2802.6 NSA 660.9 SSA 27.3

BOE .3684 BRA 5.5220 BC315.9055 FSP 2117 S6114583.8 SG2 803.2 THA .10 EL1 2694.5 EL2 514.5 ALF .65

LAUNCH OATE NOV 30 1964 FLIGHT TIME 396.00 ARRIVAL DATE DEC 31 1965

HELIOCENTRIC CONIC DISTANCE 866.287

RL 147.53 LAL -.00 LOL 67.83 VL 33.171 GAL -4.08 AZL 88.11 HCA 257.11 SMA

RP 206.96 LAP -1.84 LOP 324.93 VP 24.158 GAP -12.30 AZP 90.42 TAL 338.31 TAp

RC 326.917 GL 17.14 GP -2.53 ZAL 123.91 ZAp 30.94 ET8 174.66 ZAE 49.69 ETE

PLANETOCENTRIC CONIC

C3 13.668 VHL 3.700 DLA 10.43 RAL 199.15 RAO 6567.3 VEL 11.622 PTH 2.04 VHP

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT

90.00 16 40 1 2437.88 -24.63

90.00 9 21 41 4441.44 7.75

100.00 20 6 34 2178.77 -25.66

100.00 10 37 50 4193.77 8.69

110.00 21 26 36 1928.31 -28.40

110.00 11 34 17 4019.00 11.17

DIFFERENTIAL C_RECTION8

TOE -.3028 TRA 5.7850 TCo13.5638 BAU 2.0485

ROE .3318 RRA .1705 RC3 .2402 FAU .09603

FOE" -.7142 FRA 3.0415 FC3-6.0736 881P 51950

BDE .4490 BRA 5.7875 8C315.56§8 FSP 2018

EARTH TO MARS

189.89 ECC .25550 INC 1.8885 vl 30.200

255.42 RCA 145.55 Apo 254.23 V2 26.463

177.58 ZAC 84.32 ETC 256.58 CLp 30.85

5.613 DpA .75 RAp 175.67 ECC 1.2255

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

57.50 57.44 104.45 19 20 59 1857.9 -22.41 49.54

183.53 53.79 62.68 10 35 43 3841.4 4.03 178.85

36.67 57.13 105.88 20 42 52 1578.8 -25.24 28.71

166.96 53.29 61.29 11 47 46 3395.8 4.80 160.34

18.66 36.14 109.88 21 58 44 1328.3 -23.43 8,74

152.06 31.80 37.48 12 41 16 5419.0 6.80 145.69

MIO-COUfl_d[ EX(CUTION ACCURACy ORBIT DETERMINATZON ACCURACY

$G714691.8 864R 606.4 $65 575.5 ST 2794.5 SR 520.2 88 881.6

RRT .0178 RRF -.0201 RTF .9801 CRT -.0154 CRS .4793 C$T -.8840

864314704.1 R23 -.0376 RI3 .9801 LSA 2905.3 MSA 653.0 SSA 26.6

8Gl14891.6 SG2 606.5 THA .04 EL1 2794.5 EL2 520.1 ALF 179.83

1603



JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 398.00 ARRIVAL DATE JAN 2 1966

HELIOCENTRIC CONIC DISTANCE 870.579

RL 147.53 LAL -.00 LOL 67.85 VC 33.178 GAL -4.25 AZL 88.15 HCA 258.58 SMA 190.02 ECC

RF 206.89 LAP -1.84 LOP 326.20 Vp 24.176 GAp -12.62 AZP 90.58 TAL 557.36 TAp 235,74 RCA

RC 327.742 GL 16.73 GP -2.48 ZAL 125.37 ZAP 30.42 ET6 174.64 ZA[ 48.87 (TE 177.58 ZAC

PLAN(TOCENTRIC CONIC

C3 14.148 VHL 3.761DLA 9.52 RAL 200.29 RAD 6567.6 VEL 11.642 pTH 2.04 VHp

LNCH AZMTH LNCN TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ

90.00 16 52 7 2434.60 -24.23 55.92 58.79 105.12 19 32 42

90.00 9 18 45 4479.18 8.92 187.68 55.37 63.01 10 33 24

100.00 20 16 8 2157.18 -25.25 55.19 58.47 106.55 20 54 5

100.00 10 35 25 4231.82 9.87 169.00 54.87 61.64 11 45 57

110.00 21 37 1 1910.34 -27.98 15.43 57.45 110.49 22 8 51

110.00 11 33 2 4051.42 12.35 153.83 53.39 57.87 12 40 33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.4307 TRA 6.0591 TC-1§.2128 BAU 2.8775 96714797.9 8GR 609.2 863 545.3

ROE .3411RRA .1569 RC3 .2478 FAU .09018 RRT -.0066 RRF -.0457 RTF .9792

FOE -.7480 FRA 2.9874 FC3-5.5188 8SP $2373 36814810.4 R23 .0392 R13 -.9792

BO( .5494 BRA 6.0614 BC315.2148 FSP 1921 S6114797.9 SG2 609.1 THA 179.98

EARTH TO MARS

.23500 INC 1.8749 vt 30.200

145.36 APO 234.67 vZ 26.471

84.53 ETC 256.53 CLP 30.35

5.702 DpA .47 RAp 176.38 ECC 1.2328

TIME PO CST TIM INJ Z LAT INJ Z LONG

1834.6 -21.92 48.01

3879.2 5.23 180.95

1557.2 -22.74 27.29

3631.8 6.00 162.34

1310.3 -24.95 7.58

3451.4 8.02 147.42

ORBIT DETERMINATION ACCURACY

ST 2903.7 SR 525.3 SS 885.5

CRT -.0824 CRS .5144 CST -.8962

L$A 3012.7 NSA 644.1 $SA 25.9

EL1 2904.0 ELZ 523.5 ALF 179.12

LAUNCH DATE NOV 30 1984 FLIGHT TIME 400.00 ARRIVAL DATE JAN 4 1966

HELIOCENTRIC C..CNIC DISTANCE 874.864

RL 147.$3 LAL -.00 LOt. 67.83 VL 33.185 GAL -4.45 AZL 88.14 HCA 259.64 SNA 190.15 ECC

RP 204.84 LAP -1.83 LOP 327.46 VP 24.193 GAP -12.74 AZP 90.33 TAL 356.40 TAp 236.04 RCA

RC 328.582 GL 16.31 reP -2.44 ZAL 126.82 ZAP 29.92 ETS 174.62 ZAE 48.05 ETE 177.57 ZAC

PLAN[TOCENTRIC CON1C

C3 14.640 VHL 3.826 DLA 8.60 RAL 201.43 RAD 6567.6 VEL 11.663 PTH 2.05 VHp

LNCH AZMTN LMEH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ

90.00 19 4 O 2412.28 -23.82 54.41 60.17 105.78 19 44 12

90.00 9 15 57 4516.67 10.07 189.84 56.98 63.40 10 31 14

100.00 20 29 31 2136.46 -24.84 33.79 59.85 107.18 21 5 7

100.00 10 33 7 4267.73 11.02 171.04 56.48 62.04 11 44 15

110.00 21 47 17 1893.11 -27.56 14.26 58.78 111.07 22 18 50

110.00 11 31 51 4083.84 13.51 155.62 55.02 58.30 12 39 55

DIFFERENTIAL CORRECTIONS N|D-COURSE EXECUTION ACCURACY

TOE -.5597 'iRA 6.3412 TC-14.8479 BAU 2.9065 SGT14900.7 SGR 812.0 $63 516.0

ROE .3508 flRA .1630 RC3 .2536 FAU .08447 RRT -.0301 RRF -.0704 RTF .9780

FOE -.7767 FRA 2.9306 FC3-4.9952 BSP 52807 SG1|14913.2 R23 .0409 R13 -.9780

BDE .8606 BRA 8.3433 BC314.8§01 FSP 1628 86114900.7 862 611.7 THA 179.93

EARTH TO MARS

.23656 INC 1.8614 vl 50.200

145.17 APO 235.13 VZ 26.477

84.74 ETC 256.47 CLP 29.85

5.793 DpA .20 RAp 177.09 ECC 1.2409

TIME PC) CST TIM INJ 2 LAT |NJ 2 LONG

1812.3 -21.43 46.55

3916.7 6.42 183.06

1536.5 -22.26 25.95

3667.7 7.19 164.34

1293.1 -24.44 6.48

3483.8 9.22 149.15

ORBIT OETERNINATION ACCURACY

ST 3019.8 SR 530.6 SS 886.8

CRT -.1429 CRS .5458 CST -.9065

LSA 3127.9 MSA 634.7 SSA 25.2

ELt 3020.8 (L2 524.9 ALF 178.52

LAUNCH DATE NOV 30 t964 FLIGHT TIRE 402.00 ARRIVAL DATE JAN 6 1966

HELIOCENTRIC CONIC DISTANCE 879.143 EARTH TO MARS

RL 147.53 LAL -.00 LOL 67.83 VL 33.192 GAL -4.66 AZL 88.15 HCA 260.91 SMA 190.28 ECC .23819 INC 1.8480 vl 30.200

RP 206.79 LAP -1.82 LOP 328,73 VP 24.210 GAP -12.87 AZP 90.29 TAL 335.42 TAp 236.33 RCA 144.96 kpo 255.60 V2 26,483

RC 329.878 GL 15.90 GP -2.39 ZAL 126.26 ZAP 29.43 ET6 174.60 ZAE 47.26 ETE 177.57 ZAC 84.95 ETC 256.42 CLP 29.54

PLANETOCENTRIC CONIC

C3 15.171VHL 3.895 DLA 7.68 RAL 202.56 RAD 6567.6 VEL 11.686 PTH 2.06 VHp 5.886 DpA -.08 RAp 177.82 ECC 1.2497

[NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

52,97 61.56 106.39 19 55 30 1790.9 -Z0.95 45.17

192.00 58.63 63.82 10 29 12 3954.0 7.60 185.18

32.45 61.22 107.77 21 15 58 1516.6 -21.78 24.67

173.09 58.13 62.48 11 42 40 3703.5 8.37 166.34

13.15 60.14 111,61 22 28 39 1276.6 -23.97 5.43

157.42 56.68 58.77 12 39 21 3516.2 10.42 150.89

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15001.9 SGR 614.9 SG3 487.5 ST 3141.4 SR 535.9 SS 885.4

RRT -.0531RRF -.0946 RTF .9768 CRT -.1983 CRS .5746 CST -.9154

$G815014.5 R23 .0427 R13 -.9768 LSA 3247.8 MSA 625.0 SSA 24.6

S6115001.9 SG2 614.1 THA 179.88 EL1 5143.2 EL2 525.0 ALF 178.01

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

90.00 19 15 59 2390.88 -23.42

90.00 9 13 18 4553.98 11.20

100.00 20 40 42 2116.61 -24.44

100.00 10 30 56 4303.49 12.15

110.00 21 57 23 1876.63 -27.15

110.00 11 30 45 4116.23 14.67

DIFFERENTIAL CCRRECTION8

TDE -.6916 TRA 8.6509 TC-14.4750 BAU 2.9363

ROE .3611 flflA .1567 RC3 .2582 FAU .07893

FOE -.8008 FRA 2.8692 FC3-4.5044 BSP 53204

BDE .7802 BRA 6.6328 8C314.4773 FSP 1735

LAUNCH DATE NOV 30 1964 FLIGHT TIME 404.00 ARRIVAL DATE JAN 8 1966

HELIOCENTRIC C._IC DISTANCE 883.414

RL 147.53 LAL -.00 LOL 67.83 VL 33.200 GAL -4.86 AZL 88.17 HCA 262.18 SNA

RP 206.75 LAP -1.82 LOP 330.00 VP 24.225 GAP -12.99 AZP 90.25 T/U,, 334.43 TAp

RC 330.190 6t_ 15.48 GP -2.34 ZAL 129.68 ZAP 28.95 ETS 174.58 ZAE 46.47 ETE

PLANIETOCENTRIC CONIC

C3 15.741VHL 3.9_ DLA 6.78 RAL 203.68 RAD 6567.6 VEL 11.710 pTH 2,06 VHp 5.980 DpA

LNCH AZMTH LNCH TIM[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZIUITH ]NJ TIME

90.00 19 27 6 2370.42 -23.02 51.60 62.98 106.96 20 6 36

90.00 9 10 45 4591.09 12.31 194.16 60.31 64.30 10 27 16

100.00 20 51 41 2097.83 -24.04 31.19 62.62 108.33 21 26 38

100.00 10 28 5Z 4339.11 13.27 175.15 59.82 62.97 11 41 11

110.00 22 7 19 1860.90 -26.75 12.11 61.52 112.12 22 38 20

110.00 11 29 45 4148.60 15.80 159.25 58.38 59.29 12 38 51

D[FFERENT1AL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE -.8246 TRA 6.9293 TC-14.0934 BAU 2.9664 SGT15100.7 SGR 617.8 SG3 460.0

ROE .3719 RRA .1541RC3 .2617 FAU .07356 RRT -.0754 RRF -.1184 RTF .9753

FOE -.8210 FRA 2.8045 FC3-4.0459 BSAP 53591 86815113.3 R25 .0449 R13 -.9753

BOE .9046 8RA 6.9510 BC314.0958 FSP 1645 86115100.7 SG2 616.1 THA 179.82

EARTH TO MARS

190.41ECC .23990 INC 1.8347 vl 50.200

236.61RCA 144.73 Apo 236.09 V2 26.488

177.56 ZAC 85.17 ETC 256.36 CLP 28,86

-.37 RAp 178.55 ECC 1.2591

PO CST TIM [NJ 2 LAT ]NJ 2 LONG

1770,4 -20.48 43.85

3991.1 8.75 187.29

1497.6 -21.31 26.45

3739.1 9.54 168.34

1260.9 -25.51 4.44

3548.6 11.61 152.65

ORBIT DETERMINATION ACCURACY

ST 5266.5 SR 541.3 SS 881.6

CRT -.2479 CRS .6010 CST -.9227

LSA 3370.6 MSA 615.6 SSA 24.0

EL1 5269.3 EL2 523.9 ALF 177.59

1604



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 406.00

HELIOCENTRIC CONIC DISTANCE 887.677

RL 147.53 LAL -.00 LOL 67.83 VL 33,207 GAL -5.08 AZL 88.18 HCA 263.45 SMA

RP 206,71 LAP -1,81 LOP 331.27 vP 24.239 GAP -13.13 AZp 90.21 TAL 333.43 TAp

RC 331.000 GL 15.07 GP -2.30 ZAL 131.09 ZAp 28.48 ET$ 174.56 ZA[ 45.70 [TE

PLAN(TOCENTRIC CONIC

C3 16.334 VHL 4.044 DLA 3.89 RAL 204.78 RAO 6367.7 VEL 11.736 PTH 2.07 VHp

LNCN AZNTN LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME

90.00 19 38 20 2330.87 -22.63 50.30 64.42 107.50 20 17 31

90.00 9 8 20 4627.99 13.39 196.34 62.03 64.81 10 25 28

100.00 21 2 28 2079.31 -23.64 29.98 64.05 108.84 21 37 8

100.00 10 26 53 4374.59 14.35 177.22 61.53 63.50 11 39 48

110.00 22 17 6 1843.94 -26.37 11.12 62.92 112.59 22 47 52

110.00 11 28 45 4180.92 16.91 161.09 60.11 59.84 12 38 25

O|FFERENTIAL CORRECTIONS MIO-CoURSE EXECUTION ACCURACY

TDE -.9594 TRA 7.2356 TC-13.7069 BAU 2.9974 56T1§197.4 SG,R 620.8 SG3 433.3

ROE ,3832 RRA .1491RC3 .2639 FAU .06835 RRT -.0971RRF -.1416 RTF .9737

FDE -.8367 FRA 2.7338 FC3-3.6184 BSP 53957 86815210.0 R23 .0471 R13 -.9737

9DE 1.0331BRA 7.2371 8C313.7094 FSP 1357 8611§197.5 SG2 617.8 THA 179.77

LAUNCH DATE NOV 30 1964 FLIGHT TIME 408.00

HELIOCENTRIC CONIC

RL 147.53 LAL -.00 LO(- 67.83 VL

RP 206.69 LAp -1.80 LOP 332.34 VP

RC 331.806 GL 14.66 GP -2.26 ZAL 132.49 ZAp 28.02 ETS 174.53 ZAE

PLANETOCENTRIC CONIC

C3 17.011VML 4.124 DLA 3.01 RAL 205.87 RAO 6367.7 VEL 11.764 PTH

LNCM AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 49 23 2332.23 -22.24

90.00 9 6 1 4664.71 14.44

100.00 21 13 3 2062.23 -23.26

100.00 10 23 0 4409.91 15.42

110.00 22 26 44 1831.75 -25.99

11C.00 11 27 30 4213.18 18.01

DIFFERENTIAL CORRECTIONS

TOE-1.0962 TRA 7.5494 TC-13.3182 BAU 3.0294

ROE .3950 RRA .1437 RC3 .2651FAU .06330

FDE -.8482 FRA 2.6631 FC3-3.2213 BSP 34301

BDE 1.1652 8RA 7.3507 BC313.3208 FSP 1470

DISTANCE 891.931

33.214 GAL -5.30 AZL 88.19 HCA 264.72 8MA

24.252 GAP -13.26 A ZP 90.17 TAL 332.41 TAp

ARRIVAL DATE JAN 10 1966

EARTH TO MARS

190.54 ECC .24168 INC 1.8215 vl 30.200

236.87 RCA 144.49 APO 236.59 v2 26.492

177,55 ZAC 85,38 ETC 256,31 CLP 28.39

6.075 DpA -.67 RAp 179.30 ECC 1.2691

PO CST TIM INJ Z LAT INJ 2 LONG

1750.9 -20.02 42,60

4028.0 9.89 189.41

1479.5 -20.85 22.30

3774.6 10.68 170.36

1245.9 -23.07 ].50

3580.9 12.78 154.42

ORBIT DETERMINATION ACCURACY

ST 3393.7 SR 546.7 85 875.1

CRT -.2928 CRS .6251 CST -.9287

LSA 3494.8 MSA 606.4 SSA 23.4

EL1 3397.6 EL2 522.1 ALF 177.23

ARRIVAL DATE JAN 12 1966

EARTH TO MARS

190.68 ECC .24353 INC 1.8083 Vl 30.200

237.12 RCA 144.24 Apo 237.11 V2 26.494

177.54 ZAC 83.60 ETC 256.26 CLP 27.9444.93 ETE

2.08 VHp 6.173 DpA -.97 RAp 180.06 ECC 1.2800

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

49.07 65.88 108.00 20 28 13 1732.2 -19.57 41.42

198.32 63.78 63.38 10 23 46 4064.7 11.00 191.53

28.85 65.50 109.32 21 47 27 1462.3 -20.41 21.21

179.31 63.31 64.07 11 38 30 3809.9 11.80 172.38

10.18 64.34 113.03 22 57 15 1231.8 -22.65 2.62

162.95 61.88 60.44 12 38 3 3613.2 13.94 156.20

HID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15291.9 86R 623.7 SG3 407.3 ST 3521.7 SR 552.0 SS 865.9

RRT -.1183 RRF -.1644 RTF .9718 CRT -.3333 CRS .6472 CST -.9338

86815304.6 R23 .0495 RI3 -.9718 LSA 3619.3 MSA 597.4 SSA 22.9

66115292.1SG2 619.4 THA 179.72 EL1 3526.6 EL2 519.8 ALF 176.94

LAUNCH DATE NOV 30 1964 FLIGHT TIME 410.00 ARRIVAL DATE JAN 14 1966

HELIOCENTRIC CONIC DISTANCE 896.174 EARTH TO MARS

RL 147.§3 LAL -.00 LOL 67.83 VL 33.222 GAL -3.33 AZL 88.20 HCA 263.98 SHA 190.81 ECC .24547 INC 1.7952 vt 30.Z00

RP 206.68 LAP -1.79 LOP 333.81VP 24,264 GAP -13.40 AZp 90.13 TAL 331.38 TAp 237.36 RCA 143,97 APO 237.65 V2 26.496

RC 332.609 GL 14.25 GP -2.22 ZAL 133.87 ZAp 27.58 ETS 174.51 ZAE 44.18 ETE 177.53 ZAC 85,82 ETC 256.21CLP 27.50

PLANETOCENTRIC CONIC

CS 17.715 VML 4.209 DLA 4.14 RAL 206.95 RAD 6367.7 VEL 11.794 PTH 2.09 VHp 6.272 DpA -1.28 RAp 180.83 ECC 1.2915

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 20 0 13 2314.48 -21.86 47.91 67.36 108.46 20 38 47

90.00 9 3 48 4701.22 15.46 200.71 65.57 65.98 10 22 9

100.00 21 23 30 2045.83 -22.89 27.77 66.97 109.77 21 57 36

100.00 10 23 12 4445.08 16.45 181.40 65.10 64.69 11 37 17

110.00 22 36 12 1818.33 -25.63 9.31 65.78 113.43 23 6 30

110.00 11 26 59 4245.37 19.08 164.93 63.69 61.08 12 37 45

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY

TDE-1.2340 TRA 7.8734 TC-12.9232 BAU 3.0617 $GT15394.4 8GR 626.7 863 382.4

ROE .4073 RRA .1379 RC3 .2653 FAU .05839 RRT -.1388 RRF -.1868 RTF .9697

FOE -.8561 FRA 2.5868 FC3-2.8336 BSP 54632 96813397.2 R_3 .0324 R13 -.9697

6DE !.2995 ERA 7.8746 8C312.9280 FSp 1386 66113384.7 $62 620.6 THA 179.68

LAUNCH DATE NOV 30 1964 FLIGHT TIME 412.00 ARRIVAL DATE JAN 16 1966

HELIOCENTRIC CONIC DISTANCE 900.406 EARTH TO MARS

RL 147.53 LAL -.00 LOL 67.83 VL 33.229 GAL -5.76 AZL 86.22 HCA 267.23 SMA 190.95 ECC .24749 INC 1.7821 vl 50.200

RP 206.67 LAp -1.78 LOP 335.08 VP 24.275 GAp -13.54 A ZP 90.09 TAL 330.33 TAp 237.59 RCA 145.69 Ap 0 238.21 V2 26.497

RC 333.409 GL 13.84 GP -2.18 ZAL 135.23 ZAP 27.15 ET8 174.49 2AE 43,44 ETE 177.53 ZAC 86.04 ETC 256.17 CLP 27.07

PLANETOCENTRIC CONIC

C3 18.469 VHL 4.298 OLA 3.29 RAL 208.02 RAD 6567.7 VEL 11.626 PTH 2.09 VHp 6.373 DpA -1.59 RAp 181.61ECC 1.3039

PO CST TIN INJ 2 LAT INJ 2 LONG

1714.5 -19.14 40.30

4101.2 12.09 193.66

1445.9 -19.98 20.18

3845.1 12.91 174.41

1218.3 -22.24 1.79

3645.4 15.08 158.00

ORBIT DETERMINATION ACCURACY

ST 3649.9 8R 557.4 SS 854.3

CRT -.3694 CRS .6679 CST -.9378

LSA 3743.6 MSA 589.1 SSA 22.3

EL1 3653.8 EL2 517.1 ALF 176.71

LNCH A ZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 10 32 2297.62 -21.49 46.81 68.85 108.89 20 49 9 1697.6 -18.72 39.24

90.00 9 1 41 4737.34 16.46 202.91 67.40 66.63 10 20 38 4137.5 13.16 195.79

100.00 21 33 44 2030.30 -22.52 26.76 68.46 110.19 22 7 33 1430.3 -19.57 19.21

100.00 10 21 29 4480.10 17.46 183.52 66.93 65.34 11 36 9 3880.1 13.99 176.44

110.00 22 45 31 1805.67 -25.29 8.48 67.24 113.81 23 15 36 1205.7 -21.85 1.02

110.00 11 26 12 4277.49 20.12 166.74 65.5_ 61.77 12 37 30 3677.5 16.19 159.82

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T08-1.3735 TRA 8.2047 TC-12.3339 8AU 3.0954 86T1§474.6 S_ 629.6 963 338.2 ST 3776.6 SR 562.6 SS 840.2

RDE .4201RRA .1317 RC3 ,2646 FAu .05360 RRT -.1689 RRF -.2087 RTF .9672 CRT -.4021CRS .6871CST -.9409

FOE -.8603 FRA 2. 3063 FC3-2.5128 BSP 54930 8G915467.4 R23 .0558 RI3 -.9672 LSA 3866.1 MSA 581.2 SSA 21.8

BDE 1.4363 BRA 8.2058 8C312.5367 FSP 1303 86115474.9 SG2 621.5 THA 179.63 EL1 3783.5 EL2 514.2 ALF 176.51
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE NOV 30 1964 FLIGHT TIME 414.00 ARRIVAL DATE JAN 18 1966

HELIOCENTRIC (OINIC

RL 147.53 LAL -.00

RP 206.67 LAP -1.77

RC 334.204 GL 13.44

PLANETOCENTR|C CONIC

C3 19.275 VHL 4.390

LNCH AZMTH LNCH TIME

90.00 20 21 19

90.00 8 $9 39

100.00 21 43 48

100.00 10 19 51

110.00 22 54 40

110.00 11 25 28

DIFFERENTIAL CORRECTIONS

TDE-1.§147 TRA 6.5457 TC-12.1430 BAU 3.1299

RDE .4334 RRA .1251RC3 .2631FAU .04896

FOE -.8611FRA 2.4224 FC3-2.1989 8SP 55208

BOE 1.5733 ERA 8.5467 8C312.1458 FSP 1222

OISTANCE 904.626 EARTH TO MARS

LOL 67.83 VL 33.237 GAL -5.99 AZL 68.23 HCA 268.52 SMA 191,08 ECC .24960 INC 1.7691 v1 30.200

LOP 336.35 VP 24.285 GAp -13,69 AZP 90.05 TAL 329,27 TAp 237.79 RCA 143.39 Apo 238.78 VZ 26.497

GP -2.14 ZAL 136.58 ZAp 26.73 ETS 174.46 ZAE 42.71ETE 177.51 ZAC 86.26 ETC 256.13 CLP 26.65

OLA 2.45 RAL 209.08 RAD 6567.8 VEL 11.860 pTH 2.10 VHp 6.476 OpA -1.92 RAp 182.39 ECC 1.3172

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C_T TIM INJ 2 LAT INJ Z LONG

2281.64 -21.14 45.77 70.37 109.29 20 59 21 1681.6 -18.31 38.24

4773.66 17.42 205.13 69.25 67.32 10 19 13 4175.7 14.20 197.93

2015.58 -22.18 25.80 69.97 110.57 22 17 24 1415.6 -19.18 18.29

4514.94 18.44 185.64 68.79 66.04 11 35 6 3914.9 15.04 178.49

1793.78 -24.96 7.7_ 68.72 114.15 23 24 34 1193.8 -21.48 ,29

4309.51 21.14 168.66 67.40 62.49 12 37 18 3709.5 17.29 161.65

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT15562.8 SGR 632.4 SG3 334.7 ST 3901.8 SR 567.7 SS 823.7

RRT -.1785 RRF -.2304 RTF .9643 CRT -.4316 CRS .7052 CST -.9434

5G81557§.7 R23 .0590 R13 -.9643 LSA 3986.9 NSA 5?3.8 SSA 21.3

9G115563.2 8G2 622.2 THA 179.58 EL1 3909.6 EL2 511.1ALF 176.34

LAUNCH DATE NOV 30 1964 FLIGHT TIME 416.00 ARRIVAL DATE JAN ZO 1966

HELIOCENTRIC CONIC

RL 147.53 LAL -.00

RP 206.68 LAp -1.76

RC 334.996 GL 13.04

PLANETOCENTRIC CONIC

C3 20.138 VHL 4.488

LNCH AZMTH LNCH TIME

90.00 20 31 36

90.00 8 57 42

IO0.OO 21 33 42

100.00 10 18 17

110.OO 23 3 41

110.00 11 24 48

DIFFERENTIAL CORRECTIONS

TOE-1.6576 TRA 8.8947 TC-11.7560 8AU 3.1658

ROE .4471RRA .1181RC3 .2609 FAU .04444

FOE -.8_83 FRA 2.3542 FC3-1.9104 8S4P 55452

BOE 1.7169 8RA 8.8955 BC311.7589 FSP 1143

DISTANCE 908.834 EARTH TO MARS

LOt- 67.83 VL 33.244 GAL -6.24 AZL 88.24 HCA 269.79 SMA 191.22 ECC .25181 INC 1.7560 vl 30.Z00

LOP 337.62 VP 24.294 GAP -13.84 A ZP 90.01 TAL 328.20 TAp 237.99 RCA 143.07 Apo 239.37 v2 26.495

GP -2.11 ZAL 137.91 ZAp 26.32 ETS 174.44 ZAE 41.99 ETE 177.50 ZAC 86.48 ETC 256.08 CLP 26.24

OLA 1.63 RAL 210.12 RAD 6567.8 VEL 11.896 pTH 2.11VflP 6.581DpA -2.24 RAp 183.19 ECC 1.3314

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2266.51 -20.79 44.80 71.91 109.67 21 9 22 1666.5 -17.92 37.30

4809.57 18.35 207.35 71.14 68.05 10 17 52 4209.6 15.21 200.08

2001.69 -21.84 24.91 71.49 110.93 22 27 3 1401.7 -18.80 17.43

4549.62 19.38 187.79 70.69 66.79 11 34 7 3949.6 16.07 180.35

1782.64 -24.64 7.00 70.22 114.47 23 33 23 1182.6 -21.13 359.62

4341.44 22.13 170.61 69.32 63.26 12 37 9 3741.4 18.37 163.50

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

56T1§649.7 $GR 635.2 SG3 311.9 ST 4024.4 SR 572,7 $S 804,9

RRT -.1976 RRF -.2518 RTF .9610 CRT -.4583 CRS .7223 CST -.9451

9G815661.5 R23 .0628 RI3 -.9610 LSA 4104.9 MSA 566.7 SSA 20,8

SG115649.2 SG2 622.7 THA 179.54 EL1 4033.1 EL2 508.0 ALF 176.21

LAUNCH DAlE NOV 30 1964 FLIGHT TIME 418.00 ARRIVAL DATE JAN ZZ 1966

HELIOCENTRIC CONIC

RL 147.53 LAL -.OO

RP 206.70 LAP -1.74

RC 335.784 GL 12.65

PLANETOCEflTRIC CONIC

C3 21.060 VHL 4.589

LNCH AZMTH LNCH TIME

90.00 20 41 41

90.00 8 55 50

100.00 22 3 25

100.00 10 16 48

110.00 23 12 32

110.00 11 24 10

DIFFERENTIAL CORRECTION8

TOE-1.8OO8 TRA 9.2542 TC-11.3711 8AU 3.2024

ROE .4614 RRA .1106 RC3 .2580 FAU .04003

FOE -.8523 FRA 2.2425 FC3-1.6437 8SP 55693

BDE 1.8590 BRA 9.2549 BC311.3740 FSP 1065

DISTANCE 915.027 EARTH TO MARS

LOL 67.83 VL 33.252 GAL -6.49 AZL 88.26 HCA 271.06 SMA 191.36 ECC .25410 INC 1.7430 V1 30.200

LOP 338.89 VP 24.302 GAP -14.00 AZP 89.97 TAL 327.11 TAp 238.17 RCA 142.74 Apo 239.99 V2 26.493

GP -2.07 ZAL 139.21 ZAp 25..93 ETS 174.41 ZAE 41.29 ETE 177.49 ZAC 86.71ETC 256.05 CLP 25.85

OLA .62 RAL 211.15 RAD 6567.9 VEL 11.935 PTH 2.12 VHp 6.688 DpA -2.58 RAp 184.00 ECC 1.3466

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2252.23 -20.46 43.88 73.46 110.01 21 19 13 1652.2 -17.55 36.41

4845.28 19.24 209.59 73.06 68.82 10 16 36 4245.3 16.19 202.24

1988.62 -21.52 24.07 73.03 111.26 22 36 33 1388.6 -18.44 16.63

4584.12 20.29 189.94 72.62 67.57 11 33 12 3984.1 17.07 182.63

1772.26 -24.35 6.34 71.73 114.77 23 42 4 1172.3 -20.80 358.99

4373.25 23.10 172.58 71.26 64.07 12 37 3 3773.2 19.42 165.37

MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

56T15732.2 9GR 637.9 SG3 289.8 ST 4143.6 SR 577.6 SS 783.8

RRT -.2162 RRF -.2728 RTF .9571 CRT -.4820 CRS .7384 C$T -.9462

$G815745.1 R23 .0671 R13 -.9571 LSA 4219.4 NSA 560.1 8SA 20.4

86115732.8 962 622.8 THA 179.50 EL1 4153.1 EL2 504.9 ALF 176.10

LAUNCH DATE NOV 30 1964 FLIGHT TIME 420.00 ARRIVAL DATE JAN 24 1966

HELIOCENTRIC _IC

RL 147.33 LAL -.00

RP 206.73 LAP -1.73

RC 336.367 GL 12.26

PLANETOCENTRIC CONED

C3 22.046 VHL 4.695

LNCH AZMTH LNCH TIME

90.00 20 51 36

90.00 8 54 3

100.00 22 12 58

100.00 10 15 23

110.00 23 21 14

110.00 11 23 35

DIFFERENTIAL CORRECTIONS

TOE-1.9463 TRA 9.6221 TC-10.9928 BAU 3.2408

RDE .4761RRA .1028 RC3 .2545 FAU .03574

FOE -.8432 FRA 2.1466 FC3-1.4036 BSP 55878

BDE 2.0036 ERA 9.6226 BC310.9958 FSp 989

DISTANCE 917.204 EARTH TO MARS

LOt. 67.83 VL 33.259 GAL -6.74 AZL 88.27 HCA 272.33 SNA 191.50 ECC .25650 INC 1.7300 Vl 30.200

LOP 340.16 VP 24.309 GAp -14.16 A ZP 89.93 TAL 326.01 TAp 238.34 RCA 142.38 APO 240;62 V2 26.490

GP -2.04 ZAL 140.50 ZAP 25.54 ET8 174.39 ZAE 40.59 ETE 177.48 ZAC 86.93 [TC 256.01CLP 23.46

DLA .03 RAL 212.17 RAD 6567.9 VEL 11.976 PTH 2.13 VHp 6.797 DpA -2.92 RAP 184.82 ECC 1.3628

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2238.77 -20.15 43.02 75.03 110.33 21 28 55 1638.8 -17.20 35.59

4880.78 20.10 211.84 75.01 69.63 10 15 24 4280.8 17.15 204.41

1976.34 -21.22 23.28 74.59 111.57 22 45 54 1376,3 -18.10 15.88

4618.44 21.17 192.11 74.58 68.39 II 32 21 4018.4 18.05 164.71

1762.62 -24.07 5.73 73.26 115.03 23 50 37 1162.6 -20.50 358.41

4404.93 24.02 174.57 73.24 64.92 12 37 0 5804.9 20.44 167.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

86T15813.6 8GR 640.6 SG3 268.5 ST 4259.6 SR 582.2 SS 760.7

RRT -.2344 RRF -.2935 RTF .9525 CRT -.5038 CRS .7538 CST -.9468

S6815826.6 RZ3 .0719 R13 -.9525 LSA 4330.7 MSA 553.9 SSA 20.0

S6115814.3 SG2 622.7 THA 179.46 EL1 4269.9 EL2 501.7 ALF 176.01

1606



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. I. 1964)

LkONCH OATE NOV 30 1964 FLIGHT TIME 422.00 ARRIVAL DATE JAN 26 1966

HELIOCENTRIC CC_IC OISTANCE 921.365 EARTH TO NAgS

RL 147.53 LAL -.00 LOt. 67.83 VL 33.267 GAL -7.01AZL 88.28 HCA 273.60 8MA 191.84 ECC .25899 INC 1.7169 Vl 30.200

RP 206.77 LAP -1.71 LOP 341.43 Vp 24.314 GAp -14.33 AZP 89.89 TAL 524.90 TAp 238.50 RCA 142.01APO 241.27 V2 26.485

RC 337.346 GL 11.88 GP -2.01 ZAL 141.77 ZAp 25.15 ET$ 174.36 ZAE 39.80 [TE 177.45 ZAC 87.15 ETC 255.98 CLP 25.09

PLANETOCENTRIC CONIC

C3 23.098 VHL 4.806 OLA -.74 RAL 213.18 RAO 8557.9 VEL 12.020 PTH 2.15 VHP 8.908 DpA -3.25 RAp 185.64 ECC 1.3801

LNCH AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.OD 21 1 21 2225.13 -19.85 42.21 76.51 110.82 21 38 27 1628.1 -18.86 34.81

90.00 8 52 20 4918.06 20.92 214.11 76.99 70.47 10 14 16 4316.1 18.07 208.59

100.00 22 22 21 1964.85 -20.g3 22.55 76.17 111.85 22 55 6 1364.9 -17.78 15.17

100.00 10 14 1 4652.57 22.01 194.30 76.57 69.24 11 31 34 4052.6 18.99 186.81

110.00 23 29 48 1753.71 -23.82 5.16 74.60 115.28 23 59 2 1153.7 -20.21 357.87

110.00 11 23 4 4436.49 24.92 175.59 75.25 65.81 12 37 O 3836.5 21.44 169.16

DIFFERENTIAL CORRECTIONS MID-COURS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

T06-2.0919 TRA10.O001 TC-10.6209 8AU 3.2804 SGT15892.8 SGR 643.2 $63 247.9 ST 4371.2 8R 586.7 SS 735.5

RDE .4913 RRA .0944 RC$ .2508 FAU .03156 RRT -.2522 RRF -.3140 RTF .8489 CRT -.5233 CRS .7688 CST -.9468

FOE -.8310 FRA 2.0469 FC3-1.1829 BSP 55056 S6615905.8 R23 .0773 R13 -.9470 LSA 4437.5 MSA 548.1 SSA 19.5

80E 2.1488 BRA10.0005 8C310.6239 FSP 914 8G115893.6 $G2 822.4 THA 179.41 EL1 4382.1 EL2 498.7 ALF 175.93

LAUNCH DATE NOV 30 1964 FLIGHT TIME 424.00 ARRIVAL DATE JAN 28 1956

HELIOCENTRIC C.CIqIC DISTANCE 825.508 EARTH TO MARS

RL 147.53 LAL -.00 LOt. 67.83 VL 33.275 GAL -7.28 A ZL 88.30 HCA 274.87 SMA 191.78 ECC .28160 |NC 1.7038 vl 30.200

RP 206.81 LAP -1.70 LOP 342.69 VP 24.319 GAP -14.50 AZF 89.86 TAL 323.77 TAP 238.84 RCA 141.61 APO 241.95 V2 28.480

RC 338.120 GL 11.30 GP -1.98 2AL 143.02 ZAP 24.80 (TS 174.33 ZAE 39.23 ETE 177.45 ZAC 87.39 ETC 255.95 CLP 24.73

PLANE TOCENTRIC CONIC

C3 24.220 VHL 4.921DLA -1.50 RAL 214.18 RAD 5568.0 VEL 12.066 PTH 2.16 VHP 7.021DPA -3.61 RAP 186.48 ECC 1.3985

LNCH A ZMTH LNCH TIME L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

90.00 21 10 58 2214.28 -19.55 41.46 78.21 110.89 21 47 50 1614.3 -18.55 34.08

90.00 8 50 42 4951.13 21.70 216.38 79.00 71.35 10 13 13 4331.1 18.95 208.79

100.00 22 31 34 1954.13 -20.85 21.87 77.76 112.10 23 4 9 1354.1 -17.47 14.32

100.00 10 12 44 4688.51 22.81 196.50 78.59 70.14 11 30 51 4086.5 19.90 188.92

110.00 23 38 13 1743.51 -23.58 4.65 76.38 115.50 24 ? 19 1145.5 -19.95 357.39

110.00 11 22 35 4487.90 25.78 178.52 77.30 88.73 12 37 3 3867.9 22.41 171.09

DIFFERENTIAL C_RRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0[-2.2404 TRA10.3870 7C-10.2557 BAU 3.3218 SGT15969.8 _ 645.7 $63 227.9 ST 4479.4 3R 590.9 SS 708.5

ROE .5069 RRA .0856 RC3 .2482 FAU .02747 RRT -.2886RItF -.3343 RTF .9403 CRT -.5413 CRS .7832 CST -.9462

FOE -.8159 FRA 1.9428 FC3 -.9818 BSP 56158 $G815982.8 R23 .0835 R13 -.9403 LSA 4541.0 MSA 542.5 SSA 19.2

ROE 2.2970 0RA10.3873 BC310.2586 FSP 841 86115970.7 8_2 821.8 THA 179.37 EL1 4490.9 EL2 495.6 ALF 175.86

LAUNCH DATE NOV 30 1964 FLIGHT TIME 425.00 ARRIVAL DATE JAN 30 1966

HELIOCENTRIC CONIC

RL 147.53 LAb -.DO LOL 67.85 YL 33.282 GAL

RP 206.87 LAp -1.66 LOP 343.98 VP 24.323 GAP -14.58 AZP

RC 336.890 GL 11.13 GP -1.95 ZAL 144.25 ZAP 24.45 (T$

PLANETOCENTRIC CONIC

C3 25.419 VHL 5.042 OLA -2.24 RAL 215.16 RAD 8586.0 VEL

018TANCE 929.632 EARTH TO MARS

-7.55 AZL 88.31 HCA 276.13 SMA 191.92 ECC .26431 INC 1.6907 V! 30.200

69.82 TAL 322.63 TAP 238.77 RCA 141.20 APO 242.65 V2 26.474

174.31 ZAE 38.56 ET( 177.43 ZAC 87.81 ETC 255.92 CLP 24.37

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 21 20 21 2203.20 -19.29 40.78

90.00 8 49 • 4985.86 22.44 218.67

100.00 22 40 39 1944.18 -20.40 21.25

100.00 10 11 30 4720.24 23.57 196.72

110.00 23 46 30 1738.02 -23.38 4.18

110.00 11 22 8 4499.15 28.80 180.89

DIFFERENTIAL CORRECTIONS

12.116 PTH 2.17 VHp •.137 DpA -3.97

|NJ RT ASC INJ AZRTH INJ TIME PO CST TIM

79.83 111.14 21 57 4 1603.2

61.04 72.26 10 12 13 4366.0

79.36 112.34 23 13 3 1344.2

80.63 71.07 11 30 10 4120.2

77.94 115.70 24 15 28 1138.0

79.37 87.70 12 37 7 3899.2

T0(-2.3879 TRA10.7853 TC3-9.8962 BAU 3.3640

ROE .5229 RRA .0768 RC3 .2415 FAU .02345

FOE -.79T6 FRA 1.8352 FC3 -.7987 8SP 55302

90E 2.4445 8RA10.7856 6C3 9.8991 FSP 770

RAP 167.32 ECC 1.4168

INJ 2 LAT INJ 2 LONG

-16.25 33.41

19.81 210.99

-17.19 13.92

20.77 191.04

-19.71 356.94

23.34 173.03

ORBIT DETERMINATION ACCURACY

ST 4582.0 IR 594.9 SS 679.5

CRT -.5573 CRS .7971CST -.9449

LSA 4639.1MSA 537.3 SSA 18.8

ELI 4594.2 EL2 492.7 ALF 175.81

MID-COURSE EXECUTION ACCURACY

SGT16043.6 8GR 648.1 863 208.6

RRT -.2864 RRF -.3538 RTF .9321

S6816058.? RZ3 .0903 R13 -.9322

S6116044.7 $62 620.9 THA 1•9.34

LAUNCH OATE NOV 30 1964 FLIGHT TIME 428.00 ARRIVAL DATE FEB 1 1966

HELIOCENTRIC C._IC DISTANCE 933.735 EARTH

RL 147.55 LAL -.00 LOL 67.83 VL 33.290 GAL -7.84 AZL 88.32 HCA 277.40 SMA 192.07 ECC .26714 |NC

RP 206.93 LAp -1.66 LOP 346.23 V1P 24.325 GAP -14.86 AZP 89.78 TAL 321.48 TAP 238.88 RCA 140.76 APO

RC 339.657 GL 10.77 GP -1.92 zAL 145.48 ZAP 24.10 ETS 174.28 zA( 37.91 ETE 177.41 ZAC 8•.84 ETC

PLANETOC(NTRIC CONIC

C3 26.897 VHL 5.187 OLA -2.88 RAL 218.13 RAID 6688.1 VEL 12.169 PTH 2.18 VHP 7.255 DpA -4.33 RAp 188.18 ECC 1.4394

LNCH AZIMTH LNCH TIN( L-I TIM( INJ _AT INJ _ INJ RT AS(; INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 21 29 36 2192.88 -19.04 40.11 61.45 11"1.37 22 6 9 1592.9 -13.96 32.78

90.00 8 47 36 5020.59 23.14 220.87 83.10 73.21 10 11 17 4420.6 20.62 213.20

100.00 22 49 34 1934.92 -20.18 20.88 80.97 112.55 23 21 49 1334.9 -16.92 13.36

100.00 10 10 20 4753.77 24._R 200.98 R2.71 72.03 11 29 34 4153.8 21.81 193.18

110.00 23 54 38 1731.21 -23.t5 3.75 79.62 115.88 24 23 29 1131.2 -19.48 356.54

110.00 11 21 45 4550.29 27.39 182.75 81.48 68.70 12 37 15 3930.2 24.25 174.99

DIFFERENTIAL C.CRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-2.5379 TRA11.1931 TC3-R._489 BAU 3.4009 S¢718118.8 St, it 650.4 SG3 189.9 ST 4880.8 IR 598.6 SS 649.2

RDE .5394 RRA .0685 RC3 .£386 FAU .01964 RRT -.3030 RRF -.3738 RTF .9221 CRT -.5721CRS .8112 CST -.9430

FOE -.7771FRA 1.7233 FC3 -.6336 BSP 56388 SG818128.9 R23 .0984 R13 -.9221 LSA 4733.5 MSA 532.3 SSA 18.4

8OE 2.3945 8RAl1.1933 BC3 9.5488 FSP 701 SG116117.0 SG2 619.8 THA 179.30 EL1 4693.5 EL2 4B9.7 ALF 175.77

TO MARS

1.6773 V1 30.200

243.38 V2 26.466

255.90 CLp 24.03
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH CATE M09 30 1964 FLIGHT TIME 430.00 ARRIVAL DATE FEB 3 1966

HELIOCENTRIC CONIC

RL 147.53 LAL -.O0

RP 207.00 LAP -1,65

RC 340.420 GL 10.41

PLANETOCENTRIC CONIC

C3 28.080 VHL §,Z87

LNCH AZMTH LNCH TIME

90.00 21 38 42

90.00 8 46 g

100.00 22 58 20

100.00 10 9 13

110.00 0 8 34

110.00 11 21 24

DIFFERENTIAL CORRECTIONS

TOE-2.6893 TRAIl.6106 TC3-9.2081 BAU 3.4554

ROE .5584 RRA .0563 RC3 .2312 FAU .01571

FOE -.7538 FRA 1.6070 FC3 -.4847 B_P 56395

BO( 2.7462 2RA11.6108 BC3 9.2110 FSP 633

DISTANCE 937.815 EARTH TO MARS

LOL 67.83 VL 33.298 GAL -8.13 AZL 88.34 HCA 278.87 SMA 192.21ECC .27009 INC 1.6642 Vl 30.200

LOP 346.50 VP 24.327 GAp -15,05 AZP 69.75 TAL 320.31 TAp 238.98 RCA 140.50 APO 244.13 V2 26.438

GP -1.89 ZAL 146.65 ZAP 23.77 (TS 174.26 2AE 37.26 [TE 177.39 ZAC 88.08 ETC 255.88 CLP 23.70

OLA -3.67 RAL 217.09 RAD 6568.1VEL 12.224 pTH 2.20 VHp 7.576 OpA -4.69 RAp 189.04 ECC 1.4618

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2183,25 -16.80 39.31 83.09 111.58 22 15 5 1583.3 o15.70 32.20

3034.96 23.80 223.27 83.19 74.19 10 10 24 4455.0 21.40 215.42

1926.39 -19.93 20.13 82.60 112.75 23 30 26 1326.4 -16.68 12.85

4787.08 24.98 203.19 84.81 73.02 11 29 0 4187.1 22.41 195.33

1723.07 -22.97 3.37 81.12 116.04 0 35 19 1125.1 -19.28 356.17

4561.16 28.14 184.85 83.62 69.74 12 37 25 3961.2 25.12 176.97

HIO-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

86716186.1 SGR 652.8 863 172.0 ST 4774.9 8R 602.1 SS 617.3

RRT -.3193 RRF -.3928 RTF .9094 CRT -.§856 CRS .8232 CST -.9404

SG,816199.3 R23 .1076 R13 -.9094 LSA 4823.3 NSA 327.3 SSA 18.1

S6116187.3 SG2 618.4 THA 179.26 EL1 4788.0 EL2 486.7 ALF 175.73

LAUNCH OATE NOV 30 1984 FLIGHT TIME 432.00 ARRIVAL DATE FEB 3 1966

HELIOCENTRIC CONIC

RL 147.33 LAL -,00

RP 207.08 LAp -1,63

MC 341.179 GL 10.06

PLAN[TOCENTRIC CONIC

C3 29.513 VHL 5.433

LNCH AZI4TH LNCH TIME

90.00 21 47 39

90.00 8 44 48

100.00 23 6 57

100.00 10 8 9

110.00 0 14 27

110.00 11 21 5

DIFFERENTIAL CCRRECTIONS

TOE-2.8403 TRA12.0408 TC3-8.8749 BAU 3.3029

RDE .5737 RRA .0455 RC3 .2257 FAU .01193

FOE -.7279 FRA 1.4870 FC3 -.3489 B8P 56425

6DE 2.8978 9RA12.040_ BC3 8.8778 FSP 387

DISTANCE 941.872 EARTH TO MARS

LOL 67.83 VL 33.308 GAL -8.43 AZL 88.33 HCA 279.93 SMA 192.36 ECC .27317 INC 1.6309 vl 30.200

LOP 347.76 VP 24.327 GAP -15.23 AZP 89.72 TAt. 319.14 TAP 2_J.07 RCA 139.81 APO 244.90 V2 26.449

GP -1.87 ZAL 147.82 ZAP 23.45 ET9 174.23 ZAE 36.63 ETE 177.37 ZAC 88.31 ETC 255.86 CLP 23.38

OLA -4.36 RAL 216.04 RAD 6368.2 VEL 12.284 PTH 2.21 VHP 7.300 DpA -5.06 RAp 189.91 ECC 1.4857

L-i TiME iNJ LAT INJ LONG iNJ RT ASC INJ AZMTH INJ TiME PC) CST TIM INJ 2 LAT INJ 2 LONG

2174.35 -18.37 38.93 84.74 111.77 22 23 34 1574.3 -15.45 31.66

5089.13 24.41 225.58 87.30 75.19 10 9 35 4489.1 22.14 217.65

1918.54 -19.73 19.64 84.24 112.93 23 38 56 1318.5 -16.45 12.38

4820.17 23.61 203.44 86.93 74.04 11 28 29 4220.2 23.18 197.49

1719.57 -22.81 3.03 82.73 116.18 0 43 8 1119.6 -19.10 355.85

4391.90 28.84 186.96 85.78 70.81 12 37 37 3991.9 25.95 178.97

MID-COURSI[ (XECUTI(_4 ACCURACY ORBIT DETERMINATION ACCURACY

SGT16232.9 _ 654.6 863 134.7 ST 4863.6 SR 605.3 SS 384.0

RRT -.3350 RRF -.4111 RTF .8931 CRT -.5976 CRS .8392 CST -.9367

SG8t6266.1 R23 .1183 R13 -.8931 LSA 4908.0 MSA 523.0 SSA 17.7

S61t8254.4 SG2 616.8 THA 179.23 EL1 4877.2 EL2 483.9 ALF 175.70

LAUNCH OAT( NOV 30 1964 FLIGHT TIME 434.00 ARRIVAL DATE FEB 7 1966

HELIOCENTRIC CONIC OISTANCE g45.g03

RL 147.53 LAL -.00 LOt. 67.83 VL 33.313 GAL -8,73 AZL 88.36 HCA 281.19 8Nk

RP 207.17 LAP -!.61 LOP 349.02 vp 24.327 GAP -15.45 AZp 89.68 TAL 317.94 TAp

RC 341.938 GL 9.72 GP -1.84 ZAL 148,97 ZAP 23.14 ETS 174.21 ZAE 36.01ETE

PLANETOCENTRIC CONIC

C3 31.083 VHL 5.573 DLA -5.03 RAL 218.97 RAD 6568.2 VEL 12.346pTH 2.23 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG ;NJ RT ASC INJ AZMTH INJ TIME

90.00 21 56 28 2166.11 -18.36 38.44 86.40 111.94 22 32 34

90.00 8 43 26 5123.03 24.98 227.90 89.42 76.22 10 8 49

100.00 23 15 26 1911.35 -19.53 19.19 85.89 113.09 23 47 18

100.00 10 7 9 4853.03 26.21 207.70 89.08 75.09 11 28 2

110.00 0 22 11 1714.69 -22.68 2.72 84.35 116.31 0 30 48

110.00 11 20 49 4622.45 29.31 189.09 87.97 71.91 12 37 31

DIFF(RENT|AL C_RECTiON8 M|O-COURSE [XECUTiON ACCURACY

TOE-2.9923 TRA12.4815 TC3-8.5329 8AU 3.3530 SGT16317.8 SGR 656.6 SG3 138.2

ROE .3914 RRA .0343 RC3 .2201FAU .00822 RRT -.3304 RRF -.4286 RTF .8717

FOE -.8997 FRA 1.3623 FC3 -.2290 BSP 36408 S6816331.0 R23 .1310 R13 -.8718

80( 3.0302 8RA12.4816 BC3 8.3557 FSP 304 $6116319.3 SG2 614.9 THA 179.19

EARTH TO MARS

192.50 ECC .27637 IHC 1.6375 Vl 30.200

239.14 RCA 139.30 APO 245.70 V2 26.438

177.35 ZAC 88.54 ETC 255.85 CLP 23.07

7.626 DpA -5.43 RAp 190.79 ECC 1.5112

PO CST TIM |NJ Z LAT ]NJ 2 LONG

1366.1 -15.23 31.16

4523.0 22.84 219.89

1511.4 -16.24 11.94

4253.0 23.91 199.66

1114.7 -18.94 355.36

4022.4 26.73 180.99

ORBIT DETERMINATION ACCURACY

ST 4947.4 SR 808.1 SS 549.5

CRT -.6087 CRS .8536 CST -.9520

LSA 4987.9 MSA 518.6 SSA 17.4

EL1 4961.4 EL2 481.1 ALF 175.68
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE OEC I lg64 FLIGHT TIME 140.00 ARRIVAL DATE ApR 20 1965

HELIOCENTRIC CONIC DISTANCE 386.439 EARTH TO MARS

RL 147.50 LAL -.DO LOL 68.84 VL 36.130 GAL -3.58 AZL 88.59 HCA 118.29 SMA 268.59 ECC .45424 INC 1.4101 vl 30.205

RP 245.44 LAp 1.24 LOP 187.14 VP 24.235 GAp 26.59 AZP 90.67 TAL 348.55 TAp 108.82 RCA 146.58 Apo 390.59 V2 22.343

RC 121.500 GL 8.18 GP 1.26 ZAL 108.50 Zkp 176.70 ETS 156.24 ZAE 154.63 ETE 359.57 ZAC 89.82 ETC 256.10 CLP 176.95

PLANETOCENTRIC CONIC

C5 58.862 VHL 6.234 Dbk 8.48 RAL 181.02 RAD 6568.5 VEL 12.658 PTH 2.30 VHp 12.058 DPA .73 RAp 184.80 ECC 1.6396

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

90.00 17 39 33 2645.19 -27.16 70.62 57.17 98.33 18 23 39 2045.2 -25.73 62.25

90.00 7 49 43 4756.99 16.98 204.10 51.61 66.99 g 9 0 4157.0 13.72 196.94

100.00 19 5 1 2369.57 -28.52 50.11 56.93 99.36 19 44 30 1789.6 -26.93 41.67

100.00 9 6 56 4507.85 18.24 185.21 51.03 65.90 10 22 4 3907.8 14.83 178.07

110.00 20 22 38 2126.64 -32.16 30.86 56.13 102.26 20 58 5 1526.6 -30.14 22.23

110.00 10 5 48 4323.54 21.38 169.52 49.33 62.83 11 17 52 3723.5 17.77 162.46

O1FFERENTIAL CCRRECTIQeqS MID-CouRsE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE .7072 TRA-1.8205 TC3 .6150 8AU .3200 SGT 1987.8 SGR 399.8 SG3 148.8 ST 824.9 SR 550.6 $9 332.4

ROE -.5937 RRA -.2637 RC3 -.0580 FAU .03287 RRT ,OZl$ RRF -.0318 RTF -.7955 CRT -.6987 CRS -.4975 CST .9636

FOE -.2107 FRA .8956 FC3-1.1778 8SP 6412 SGB 2057.2 R23 -.0128 R13 -.7956 LSA 975.3 MSA 376.9 SSA 51.0

BOE .9235 8RA 1.8395 BC3 .6160 FSP 378 SGI 1967.9 SG2 599.7 THA .42 ELI 927.9 EL2 350.2 ALF 150.37

LAUNCH DATE DEC 1 1964 FLIGHT TIME 142.00 ARRIVAL DATE ApR 22 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.OO

RP 245.23 LAp 1.22

RC 123.252 GL 8.31

PLANETOCENTRIC CONIC

C5 36.723 VHL 6.060 DLA 8.89 RAL 180.41 RAD 8388.4 VEL 12.573 PTH

LNCH AZMTH LNCH TIME L-I TIME IMJ LAT IMJ lONG INJ RT ASC INJ AZNTH INJ TIME

90.00 17 33 55 2643.95 -27.15 70.53 55.67 98.37 18 17 59

90.00 7 50 28 4729.62 16.24 202.43 50.01 66.48 9 9 18

100.00 18 Sg 36 2387.83 -28.§0 49.97 55.43 99.43 19 39 3

100.00 9 7 29 4481.17 17.49 183_58 49.43 65.36 10 22 10

110.00 20 17 42 2123.20 -32.11 30.61 54.62 102.41 20 53 3

110.00 10 § 51 4299.37 20.79 167.99 47.71 62.24 11 17 30

DIFFERENTIAL ¢J_RRECTIONS MID-COURSE EXECUTION ACCURACy

TDE .6987 TRA-1.7826 TC3 .6881BAU .3383 SA;T Z010.| SGR 596.8 SG3 154.3

ROE -.5740 RRA -.2553 RC3 -.0388 FAU .05418 RRT .0178 RRF -.0382 RTF -.8077

FOE -.2009 FRA .8085 FC3-1.2773 BSP 6333 _ 2097.2 RE3 -.0224 R13 -.8077

BOE .9042 8RA 1.8008 BC3 .6890 FSP 411 SGI 2010.5 SGZ 396.7 THA .33

DISTANCE 387.587 EARTH TO MARS

LOL 68.84 VL 33.981 GAL -3.39 AZL 88.60 HCA 119.19 SMA 262.88 ECC .44209 INC 1.5974 V1 30.205

LOP 188.04 VP 24.032 GAP 25.97 AZP 90.88 TAL 348.93 TAp 108.13 RCA 146.66 APO 379.09 V2 22.364

GP 1.30 ZAL 107.78 ZAP 178.22 (TS 158.56 Z/_ 154.25 ETE 359.81 ZAC 89.94 ETC 256.08 CLP 176.45

2.28 VHP 11.770 DpA .39 RAp 183.18 ECC 1.6044

PO CST TIM INJ 2 LAT INJ 2 LONG

2044.0 -25.71 62.16

4129.6 12.93 193.32

1767.6 -26.90 41.53

3881.2 14.0Z 176.51

1323.2 -30.07 21.99

3698.4 16.91 161.01

ORBIT DETERMINATION ACCURACY

ST 836.0 SR 547.7 SS 331.5

CRT -.7012 CRS -.4707 CST .9545

LSA 982.2 MSA 378.2 SSA 31.1

EL1 936.7 EL2 348,5 ALF 150.93

LAUNCH DATE DEC I 1964 FLIGHT TIME 144.00 ARRIVAL DATE APR Z4 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 2A5.01 LAp 1.Z0

RC 125.213 GL 8.44

PLANETOCENTRIC CONIC

C3 34.738 VHL 5.894

LNCH AZNTH LNCH TIME

go.o0 17 28 8

90.00 7 51 12

100.00 18 54 0

100.00 g 7 39

110.00 20 12 37

110.00 10 3 32

DIFFERENTIAL CORRECTION8

TOE .6731 TRA-1.7393

ROE -.5548 RRA -.2470

FOE -.1967 FRA .9131

80E .8738 8RA 1.7766

DISTANCE 388.958 EARTH TO MARS

LOL 68.84 VL 33.839 GAL -3.Z0 AZL 88.82 HCA 120.0g SMA 257.67 ECC .43051 INC 1.5845 vl 30.205

LOP 188.94 vP 23.838 GAP 25.35 AZP 90.69 TAL 349.34 TAp 109.44 RCA 146.74 APO 368.59 V2 22.385

GP 1.34 ZAL 107.03 ZAP 175.74 (T8 160.35 ZAE 133.g1ETE .05 ZAC 90.07 ETC 256.06 CLP 175.96

OLA 9.30 RAL 179.77 RAD 6368.4 VEL 12.494 PTH 2.26 VHp 11.489 DpA .46 RAp 185.57 ECC 1.5717

L-I TIHE INJ LAT INJ LONG INJ RT ASC |NJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2643.27 -2?.14 70.49 54.16 96.40 18 12 9 2043.3 -25.70 62.11

4702.22 15.49 200.77 48.42 66.00 g 9 34 4102.2 12.12 193.72

2386.24 -28.48 49.87 53.92 99.48 19 33 26 1766.2 -26.88 41.44

4434.49 18.72 181.97 47.84 64.86 10 22 14 5854.3 13.20 174.93

2120.24 -32.07 30.39 53.11 102.53 20 47 57 1320.2 -30.01 21.78

4273.25 19.99 166.48 46.11 61.67 11 17 5 3673.2 16.05 159.58

HID-COURSE ExECuTION ACCURACY ORBIT DET£RMINATION ACCURACy

TC3 .7493 BAU .3483 SGT 2053.0 Sr._lt 393.2 SG3 162.6 ST 837.7 SR 544.2 Ss 332.4

RC3 -.0367 FAU .03384 RRT .0242 RRF -.0405 RTF -.8121 CRT -.6932 CRS -.4580 CST .9533

FC3-1.3913 8SP 6609 $GB 2137.0 R23 -.0191 R13 -.8122 LSA 980.9 HSA 381.1 SSA 31.9

BCS .7304 FSP 432 SG1 2033.0 SG2 393.0 THA .44 ELI 933.1 EL2 351.4 ALF 151.34

LAUNCH DATE DEC 1 1964 FLIGHT TIME 146.00 ARRIVAL DATE ApR 26 1965

HELIOCENTRIC CONIC

RL 147.30 LAL -.DO

RP 244.90 LAp 1.18

RC 127.239 GL 8.36

PLANETOCENTRIC CONIC

C3 32.892 VHL 3.733 OLA 9.72 RAL 179.11RAD 8368.3 VEL 12.420 PTH

LNCH AZNTH LNCH TII_[ L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ TIME

90.00 17 22 3 2843.18 -67.14 70.48 52.64 98.40 18 6 8

90.00 7 51 53 4674.76 14.73 199.12 46.84 65.34 9 9 30

100.00 18 48 13 2363.40 -28.47 49.61 52.41 99.51 19 27 38

100.00 9 8 28 4427.78 15,94 180.37 46.23 64.36 10 22 16

110.00 20 7 20 2117.80 -32.03 30.20 51.60 102.63 20 42 38

110.00 10 5 30 4248.14 19.17 163.00 44.50 61.14 11 16 38

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .6534 TRA-I.7827 TC3 .8181BAU .3601 SGT Z095.4 Sr_ 389.4 863 171.2

RDE -.5362 RRA -.2389 RCS -.0368 FAU .03735 RRT .0294 RRF -.0439 RTF -.8175

FOE -.1905 FRA .9212 FC3-1.3147 BSP 8827 S_ 2176.8 R23 -.0179 R13 -.8175

BDE .8452 BRA 1.7491BC3 .818g FSP 436 SG1 2095.5 SO2 589.1 THA .51

DISTANCE 390.327 EARTH TO MARS

LOL 68.64 VL 33.703 GAL -3.02 AZl. 88.63 HCA 121.00 SHA 232.8g ECC .41947 INC 1.5715 vl 50.205

LOP 189.83 VP 23.654 GAP 24.74 AZP gO.Tl TAt. 349.77 TAp 110.76 RCA 146.81 APO 358.97 V2 22.407

GP 1.38 ZAL 108.28 ZAP 175.23 ETS 161.78 2/_E 133.63 ETE .29 ZAC 90.20 ETC 256.04 CLP 173.45

2.24 VHP 11.216 DpA .33 RAp 185.95 ECC 1.5413

PO CST TIH INJ 2 LAT INJ 2 LONG

2043.2 -25.70 62.11

4074.8 11.30 192.11

1765.4 -26.86 41.38

3827.8 12.37 173.40

1517.8 -29.96 21.60

3648.1 15.17 158.16

ORBIT DETERMINATION ACCURACY

ST 839.3 SR 340.6 SS 332.0

CRT -.8864 CRS -.4408 CST .9502

LSA 979.1MSA 383.8 SSA 32.7

ELI 933.7 EL2 353.4 ALF 151.75
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCH 0ATE DEC I 1964 FLIGHT TIRE 148.00 ARRIVAL DATE ApR 28 1965

HELIOCENTRIC CC_NIC DISTANCE 392.272 EARTH TO MARS

RL 147.50 LAL -.00 LOL 66.84 VL 35.573 GAL -2.64 AZL 88.64 HCA 121.90 SMA 248,50 ECC .A0895 INC 1.3578 vl 30.205

RP 244.57 LAP 1.15 LOP 190.75 Vp 23.478 LAp 24.12 AZP 90.72 TAL 350.20 TAp 112,10 RCA 146.88 APO 350.13 vZ 22.429

RC 129.306 GL 8.67 GP 1.43 ZAL 105.46 ZAp 174.75 ETS 162.93 ZA[ 153.40 ETE .53 ZAC 90.33 ETC 256.02 CLP 174.95

PLANETOCENTRIC CONIC

C3 31.177 VHL 5.584 DLA 10.15 RAL 178.42 RAD 6568.2 VEL 12,351PTH 2.23 VHp 10.949 DpA .21 RAp 186.33 ECC 1.5131

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ ? LAT INJ 2 LONG

90.00 17 15 53 2643.66 -27.15 70.51 51.12 98.39 17 59 37 2043.7 -25.71 62.14

90.00 7 32 36 4647.30 13.94 197.48 45.25 65.10 9 10 3 4047.3 10.47 190.52

100.00 18 42 15 2365.13 -28.47 49.79 50.89 99.52 19 21 40 1765.1 -26.86 41.36

100.00 9 8 55 4401.09 15.15 178.78 44.66 63.92 10 22 16 3801.1 11.52 171.87

110.00 20 1 54 2115.87 -32.00 30.06 50.09 102.71 20 37 10 1515.9 -29.92 21.47

110.00 10 5 45 4223.11 18._4 163.53 42.91 60.64 11 16 8 3623.1 14.29 156.76

DIFFERENTIAL CC_RECTIONS MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .6322 TRA-1.705O TCS .8910 BAU .3717 SGT 2137.7 SGR 585.3 SG3 180.2 ST 840.3 SR 536.7 95 331.0

ROE -.5183 RRA -.2312 RC3 -.0362 FAU .05930 RRT .0344 RRF -.0482 RTF -.823D CRT -.6796 CRS -.4204 CST .9459

FOE -.1850 FRA .9275 FC3-1.6465 BSp 7023 SGB 2216.4 R23 -.0176 RIS -.8230 LSA 976.4 MSA 386.4 SSA 33.4

BDE .8175 8RA 1.7206 BCS .8917 FSP 484 SG1 2137.8 8G2 584.9 THA .58 EL1 931.7 EL2 355.1 ALF 152.14

LAUNCH DATE DEC 1 1964 FLIGHT TIME 150.00 ARRIVAL DATE ApR 30 1965

HELIOCENTRIC CONIC DISTANCE 394.177 EARTH TO MARS

RL 147.50 LAL -.00 LOL 68.84 VL 33.449 GAL -2.67 AZL 88.66 HCA 122.81 SMA 244.46 ECC .39891 INC 1.3441 vl 30.205

RP 244.34 LAP 1.13 LOP 191.66 VP 23.311 GAp 23.51 AZP 90.73 TAL 350.64 TAp 113.45 RCA 146.94 APO 341.98 V2 22.451

RC 131.411GL 8.78 GP 1.47 2AL 104.64 ZAp 174.24 ETS 163.88 ZAE 153.21ETE .76 ZAC 90.46 ETC 256.01CLP 174.43

PLANETOCENTRIC CONIC

C3 29.583 VHL 3.439 DLA 10.58 RAL 177.70 RAO 6568.2 VEL 12.286 pTH 2.21VHp 10.690 DpA .08 RAp 186.71ECC 1.4869

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 17 9 30 2644.76 -27.16 70.59 49.60 98.34 17 53 35 2044.8 -25.72 62.22

90.00 7 53 15 4619.88 13.15 195.86 43.68 64.70 9 10 15 4D19.9 9.64 188.94

100.00 18 36 6 2365.42 -28.47 49.81 49.37 99.51 19 15 32 1765.4 -26.86 41.38

lOO.OO 9 9 19 4374.46 14.35 177.21 43.08 63.49 10 22 14 3774.5 10.68 170.35

110.00 19 56 19 2114.45 -31.98 29.96 48.57 102.77 20 31 33 1514.5 -29.89 21.37

110.00 10 5 37 4198.19 17.50 162.08 41.33 60.16 11 15 35 3598.2 13.40 155.37

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTI(_ ACCURACY ORBIT DETERMINATION ACCURACY

TDE .6111 TRA-1.6762 TC3 .9694 BAU .3836 9GT 2180.2 8GR 581.0 SG3 189.7 ST 840.2 SR 532.7 SS 329.3

ROE -.5011RRA -.2237 RC3 -.0354 FAU .06112 RRT .0396 RRF -.0532 RTF -.8287 CRT -.6727 CRS -.3969 CST .9404

FDE -.1742 FRA .9333 FCS-I.TS88 BSP 7208 SGB 2256.3 R23 -.0179 R13 -.8288 LSA 972.4 MSA 389.1 SSA 34.1

BDE .7903 BRA 1.6911 BE3 .9701FSP 513 SG1 2180.3 $G2 580.5 THA .65 ELI 928.7 EL2 356.6 ALF 152.51

LAUNCH DATE DEC 1 1964 FLIGHT TIME 152.00 ARRIVAL DATE MAY Z 1965

HELIOCENTRIC CONIC DISTANCE 396.226 EARTH TO MARS

RL 147.50 LAL -.00 LOL 68.84 VL 35.330 GAL -2.50 AZL 88.67 HCA 123.72 SMA 240.73 ECC ,38934 INC 1.3301 vI 30.?05

RP 244.11 LAP 1.11 LOP 192.57 VP 23.152 GAP 22.90 AZP 90.74 TAL 351.08 TAp 114.80 RCA 147.00 APO 334.45 V2 22.475

RE 133.550 GL 8.89 GP 1.32 ZAL 103.79 ZAP 173.72 ETS 164.67 ZAE 153.08 ETE 1.00 ZAC 90.59 ETC 255.99 CLP 173.91

PLANETOCENTRIC CONIC

C3 28.101VHL 5.301DLA 11.02 RAL 176.95 RAD 6568,1VEL 12.226 pTH 2.20 VHp 10.438 DpA -.03 RAp 187.08 ECC 1.4625

LNCH AZMTH LNCH TIME LmI TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 tT Z 56 2646.42 -27.17 70.71 48.08 98.29 17 47 2 2046.4 -25.75 62.33

90.00 7 53 52 4592.54 12.35 194.25 42.11 64.32 9 10 25 3992.5 8.80 187.37

tOO.DO 18 29 48 2366.26 -28.48 49.87 47.85 99.48 19 9 14 1766.3 -26.88 41.44

tOO.OO 9 9 41 4347.93 13.54 175.66 41.51 63.09 10 22 9 3747,9 9.87 168.84

110.00 19 50 34 2113.54 -31.97 29.69 47.06 102.81 20 23 47 1513.5 -29.8? 21.3o

110.00 10 5 23 4173.42 16.66 160.66 39.75 59.71 11 14 58 3573.4 12.51 154.01

DIFFERENTIAL CORRECTIONS RIO-COURSE EXECUTION ACCURACY ORBIT DETERRINATION ACCURACY

TOE .5900 TRA-t.6457 TC3 1.0332 DAU .3959 SGT 2222.0 SGA_ 576.5 SG3 199.6 ST 838.6 SR 528.5 SS 326.7

ROE -.4643 RRA -.2165 RC3 -.0343 FAU .06304 RRT .0448 RRF -.0588 RTF -.8344 CRT -.6658 CRS -.3696 CST .9334

FOE -.1641FRA .9578 FC3-1.9421BSP 7374 SGB 2293.6 R23 -.0188 R13 -.8345 LSA 966.8 MSA 391.8 SSA 34.9

BDE .7654 BRA 1.6599 BC3 1.0537 FSp 544 SG1 2222.2 SG2 575.9 THA .71 ELI 924.5 EL2 357.7 ALF 152.85

LAUNCH DATE DEC 1 1964 FLIGHT TIME 154.00 ARRIVAL DATE MAY 4 1965

HELIOCENTRIC CONIC DISTANCE 398.406

RL 147.50 LAL -.00 LOt. 68.84 VL 35.216 GAL -2.33 AZL 88.68 HCA 124.65 SMA

RP 243.87 LAp 1.08 LOP 193.48 VP 23.002 GAP 22.29 AZP 90.75 TAL 351.34 TAp

RE 135.719 GL 8.99 GP 1.57 ZAL 102.91 ZAP 173.20 ETS 165.34 ZAE 152.99 ETE

PLANETOCENTRIC CONIC

C3 26.725 VRL 5.170 DLA 11.46 RAL 176.18 RAO 6568.1VEL 12.170 PTH 2.18 VHP

LNCH AZMTN LNCH TIME L-I TIME INJ LAT

90.00 16 56 12 2648.65 -27.20

90.00 7 54 27 4365.33 11.34

tOO.DO 18 25 19 2567.65 -28.50

tOO.DO 9 10 1 4321.36 12.72

riO.DO 19 44 40 2113.12 -31.96

110.00 10 5 10 4148.85 13.81

DIFFERENTIAL CC_RECTIONS

TOE .5697 TRA-t.515Z TC3 1.1416 BAU .4081

ROE -.4685 RRA -.2095 RC3 -.0328 FAU .06504

FDE -.1536 FRA .9418 FCS-2.1OTO BSP 7539

BDE .7376 BRA 1.6287 BC3 1.1421FSp 576

EARTH TO MARS

237.27 ECC .38021 INC 1.3156 Vl 30.205

116.17 RCA 147.06 Apo 327.49 v2 22.498

1.25 ZAC 90.73 ETC 255.98 CLP 173.38

10.192 DpA -.15 RAp 187.45 ECC 1.4398

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIR INJ 2 LAT INJ 2 LONG

70.87 46.56 98.21 17 40 20 2048.6 -25.78 62.49

192.66 40.55 63.96 9 10 32 3965,3 7,95 185.82

49.97 46.34 99.43 19 2 47 1767.6 -26.90 41.54

174.13 39.95 62.72 10 22 2 3721.6 8.96 167.35

29.86 45.55 102.82 20 19 53 1513.1 -29.87 21.27

159.26 38.18 59.29 11 14 18 3548.8 11.62 152.66

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2Z64.6 9GR 371.7 SG3 210.0 ST 836.8 SR 524.1 Ss 323.9

RRT .0301RRF -.0648 RTF -.8400 CRT -.6589 CRS -.$410 CST .9254

SGIB 2333.6 R23 -.0199 R13 -.8401 LSA 960.8 RSA 394.2 SSA 35.6

SGI 2264.8 SG2 371.0 THA .77 EL_ 919.9 EL2 358.6 ALF 153,18
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 19645
i

LAUNCH DATE DEC 1 1964 FLIGHT TIME 156.00 ARRIVAL DATE MAY 6 1965

HELIOCENTRIC CONIC DISTANCE 400.704 EARTH TO MARS

RL 147,50 LAL -.00 LOL 68.8A VL 35.107 GAL -2,16 AZL 88.70 HCA 125.54 SMA 254.07 ECC .37150 INC 1.3010 VI 30.205

RP 243.63 LAP 1.00 LOP 194.39 VP 22.859 GAP 21.09 A/p 90.76 TAL 352.01 TAp 117.55 RCA 147.11 ApO 321.03 V2 22.522

RC 137.915 GL 9.09 GP 1,62 ZAL 102,02 ZAP I72.66 ETS 165.90 ZAE 152.94 ETE 1.49 ZAC 90.86 ETC 255.96 CLP 172.84

PLANETOCENTRIC CONIC

C3 25.446 VHL 5.044 DLA 11.90 RAL 175.39 RAD 6568,0 VEL 12.117 PTH 2.17 VHp 9.952 DpA -.26 RAp 187.81ECC 1.4188

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 16 49 18 2651.41 -27.22 71.07 45.05 98,11 17 33 50 2051.4 -25.82 62.68

90.00 7 54 59 4538.28 10.73 191.09 39.01 63.64 9 10 38 5938.5 7.10 18A.29

100.00 18 16 a2 Z]69.55 -28.52 50.11 44.82 99.36 18 56 12 1769.5 -26.95 A1.67

100.00 9 10 17 4295.38 11.90 172.62 58.40 62.37 10 21 52 5695.4 8.11 165.88

110.00 19 ]8 ]8 2113.19 -]1.96 29.86 44.04 102.82 20 15 51 151].2 -29.87 21.28

110.00 10 4 50 4124.51 1A.96 157.89 36.63 58.90 11 15 35 3524.5 ID.75 151.54

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .5483 TRA-1.SBS6 TC3 1.254] 8AU .4200 SGT 2)06.0 SGR 566.8 SG] 221.0 ST 832.7 SR 519.5 SS 320.2

ROE -.ASS1RRA -.2027 RC3 -.0]07 FAU .06715 RRT .056] RRF -.0718 RTF -.8ASA CRT -.6510 CRS -.307a CST .9155

FOE -.1413 FRA .9444 FC]-2.2846 BSP 7704 SGO 2374.6 R23 -.0212 R13 -.8454 LSA 952.2 MSA 397.1 SSA 36.4

ODE .7113 ORA 1.5965 OCT 1.2546 FSP 612 SGI 2306.2 SG2 ]65.8 THA .84 EL1 91].2 EL2 559.6 ALF 153.47

LAUNCH DATE DEC 1 1964 FLIGHT TIME 158.00 ARRIVAL DATE MAY 8 1965

HELIOCENTRIC CONIC DISTANCE 40].110 EARTH TO MARS

RL 147.50 LAL -.00 LOL 68.84 VL 35.003 GAL -2.00 AZL 88.71 HCA 126.46 SMA 231.10 ECC .]6319 INC 1.2859 vl 30.205

RP 243.]8 LAp 1.03 LOP 195.30 VP 22.72] GAp 21.09 AZP 90.76 TAL ]52.48 TAp 118.93 RCA 147.16 Apo 315.05 v2 22.547

RC 140.134 GL 9.17 GP 1.68 ZAL 10I.I0 ZAp I72.12 ETS 166.38 ZAE 152.94 ETE 1.75 ZAC 90.99 ETC 255.95 CLP 172.30

PLANETOCENTRIC CONIC

C3 24.258 VHL 4.925 OLA 12.]5 RAL 174.57 RAD 6568.0 VEL 12.068 pTH 2.16 VHp 9.718 DpA -.36 RAp 188.17 ECC 1.3992

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 42 16 2654.71 -27.25 71.30 43.53 98.00 17 26 30 2054.7 -25.87 62.91

90.00 7 55 29 4511.46 9.92 189.54 57.47 63.]4 9 10 40 3911.5 6,26 182.77

100.00 18 9 56 2571.96 -28.54 50.29 A].]l 99.26 18 49 28 1772.0 -26.97 41.84

100.00 9 10 ]0 4269.45 11.08 171.I4 36.86 62.06 IO 21 39 3669.4 7.25 164.A3

110.00 19 32 28 2113.71 -31.97 29.90 42.54 102.80 20 7 42 1513.7 -29.88 21.31

110.00 10 4 27 4100.45 14.11 156.54 ]5.09 58.54 11 12 48 3500.5 9.84 150.04

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5267 TRA-1.5525 TC3 1.3313 BAU .4518 SGT 2348.0 SGR 561.6 SG5 2]2.5 ST 827.4 SR 514.7 SS 316.5

RDE -.4383 RRA -.1962 RCS -.0281FAU .06937 RRT .0652 RRF -.0793 RTF -.8505 CRT -.6424 CRS -.2706 CST .9042

FOE -.1283 FRA .9464 FC3-2.4758 8,_P 7861 SGB 241A.2 R23 -.0223 R13 -.8506 LSA 9A2.4 MSA 400.0 SSA 37.5

BOE .6852 BRA 1.5648 BC3 1.]316 FSp 648 SGI 2348.3 SG2 560.4 THA .92 ELI 905.3 EL2 360.5 ALF 153.74

LAUNCH DATE DE( 1 1964 FLIGHT TIME 160.00 ARRIVAL DATE MAY 10 1965

HELIOCENTRIC CONIC DISTANCE 405.614 EARTH TO MARS

RL 147.50 LAL -,00 LOL 68,84 VL 54.905 GAL -1.85 AZL 88.7] HCA 127.57 SNA ;228.53 ECC .3552? INC 1.270A vt 30.205

RP 2A3.12 LAp 1.01 LOP 196.22 VP 22.594 GAp 20.49 AZP 90.77 TAL 352.95 TAp 120.33 RCA 147.21 APO 309.45 V2 22.5?2

RE 142.373 GL 9.25 GP 1.74 ZAL 100.16 ZAp 171.57 ETS 166.80 ZAE 152.98 ETE 2.01 ZAC 91.13 ETC 255.94 CLP 171.75

PLANETOCENTRIC CONIC

C3 23.155 VHL 4.812 DLA 12.79 RAL 17].72 RAD 6567.9 VEL 12.022 PTH 2.15 VHp 9.490 Dpk -.46 RAp 188.53 ECC 1.3811

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 35 5 2658.50 -27.29 71.58 42.02 97.87 17 19 25 2058.5 -25.92 63.18

90.00 7 55 55 4484.90 9.10 188,01 55.94 63.07 9 10 AO ]88A.9 5.42 181.Z7

100.00 18 3 2 2374.84 -28.58 50.49 41.80 99.17 18 42 37 1774.8 -27.01 AE.0A

100.00 9 10 39 424].79 10.25 169.68 55.33 61.77 10 21 2] 3643.8 6.40 163.01

110.00 19 26 11 2114.68 -31.98 29.97 4_.04 102.76 20 1 26 1514,7 -29.90 21.58

110.00 10 4 0 4076.72 13.26 155.23 3].56 58.20 11 11 56 5476.7 8.96 148.77

OIFFEREN11AL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .5053 TRA-1.5202 TC3 1.4331 8AU .4A37 SGT 2]89.5 SGR 556.2 SG3 244.5 ST 820.8 SR 509.8 SS 312.D

ROE -.42A1RRA -.1900 RC3 -.0248 FAU .07169 RRT .0706 RRF -.0876 RTF -.8555 CRT -.6336 CRS -.2299 CST .8906

FDE -.1142 FRA .9468 FC3-2.6804 BSP 8011 SGB 2453.4 R23 -.0239 R13 -.8556 LSA 951.2 MSA 403.0 SSA 38.1

BDE .6597 BRA 1.5320 BC3 1.433] FSP 687 SGt 2]89.9 SG2 55A.8 THA .99 EL1 896.2 EL2 361.3 ALF 153.99

LAUNCH DATE DEC I 1964 FLIGHT TIME 162.00 ARRIVAL DATE MAY 12 1965

HELIOCENTRIC CONIC DISTANCE 408.209 EARTH TO MARS

RL 147.50 LAL -.00 LOl. 68.84 VL 34.808 GAL -1.69 AZL 88.75 HCA 128.29 SMA 225.75 ECC .34771 INC 1,2544 vl 30.205

RP 242.87 LAp .98 LOP 197.14 Vp 22.475 GAp 19.90 AZP 90.78 TAL 35].44 TAp 121.7] RCA 147.25 APO 504.25 V2 22.598

RE 144.629 GL 9.32 GP 1.80 ZAL 99.21 ZAp 171.01ETS 167.15 ZAE 15].06 ETE 2.28 ZAC 91.27 ETC 255.93 CLP 171.19

PLANETOCENTRIC CONIC

C3 22.130 VHL 4.704 DLA 13.24 RAL 172.85 RAD 6567.9 VEL 11.980 pTH 2.14 VHp 9.267 DpA -.55 RAp 188.88 ECC 1.3642

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ_4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 27 47 2662.75 -27.33 71.88 40.51 97.72 17 12 10 2062.8 -25.98 63.47

90.00 7 56 18 4458.65 8.29 186.51 34.43 62.83 9 lO 37 ]858.7 4.58 179.79

100.00 17 56 1 2378.16 -28.61 50.73 40.30 99.05 18 35 40 1778.2 -27.06 42.27

100.00 9 10 44 4218.47 9.43 168.24 33.81 61.50 10 21 ] 3618.5 5.56 161.60

110.00 19 19 48 2116.05 -32.00 30.07 39.54 102.70 19 55 4 1516.0 -29.95 21.48

110.00 10 3 28 4053.35 12.42 153.94 32.0A 57.89 11 11 1 3453.4 8.09 147.52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .48S7 TRA-1.4875 TC3 |.5584 BAU .4552 SGT 2430.2 S(dR 550.7 SG3 257.2 ST 8|2.8 SR 504.7 SS 307.4

ROE -.4105 RRA -.1839 RC3 -.0208 FAU .07414 RRT .0787 RRF -.0967 RTF -.8603 CRT -.6240 CRS -.1852 CST .8747

FOE -.0991FRA .9460 FC3-2.9002 BSP 8|69 SGB 2491.8 R23 -.0254 R13 -.8604 LSA 918.4 MSA 406.1 SSA 39.1

BDE .6344 BRA 1.4988 BE3 1.5385 FSp 728 SGI 2430.6 SG2 548.9 THA 1.08 EL1 885.7 EL2 361.9 ALF 154.20
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH OATE OEC I 1964 FLIGHT TIME 164.00 ARRIVAL DATE NAY 14 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.OO LOt. 66.84 VL

RP 242.60 LAP .96 LOP 198.08 VP

RC 146.900 GL 9.58 GP 1.88 ZAL

PLANETOCENTRIC CONIC

C3 21.178 VML 4.602

LNCH AZNTN LNCM TIME

90.00 16 20 21

90.00 7 36 37

100.00 17 48 53

100.00 9 10 46

110.00 19 13 17

110.00 10 2 51

DIFFERENTIAL CORRECTIONS

TOE .4737 TRA-1.4407 TCS 1.6745 BAU .4741

ROE -.3976 RRA -.1783 RC3 -.0166 FAU .07656

FOE -.0793 FRA .9471 FC5-3.1296 BSP 7986

BOE .6200 BRA 1.4517 BC3 1.6746 FSP 778

DISTANCE 410.888 EARTH TO MARS

34.717 GAL -1.54 AZL 88.76 HCA 129.21SMA 223.34 ECC .34050 INC !.2380 Vl 50.205

22.358 GAP 19.31 AZp 90.78 TAL 353.93 TAp 123.14 RCA 147.29 APO 299.39 V2 22.624

98.24 ZAR 170.44 ETS 167.46 ZAE 153.19 ETE 2.56 ZAC 91.41ETC 255.92 CLP 170.62

DLA 13.68 RAL 171.96 RAD 6567.9 VEL 11.940 PTH 2.12 VHp 9.050 DpA -.64 RAp 189.22 ECC 1.3485

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT ZNJ 2 LONG

2657.47 -27.37 72.22 39.01 97.56 17 4 48 2067.5 -28.04 85.80

4432.71 7.48 185.04 32.92 62.61 9 10 30 3832.7 3.7_ 178.34

2381.93 -28.65 51.01 38.80 98.91 18 28 35 1781.9 -27.12 42.54

4193.49 8.62 166.83 32.31 61.27 10 20 39 3593.5 4.72 160.22

2117.83 -32.03 30.21 38.05 102.63 19 48 35 1517.8 -29.96 21.61

4030.35 11.58 152.68 30.53 57.61 11 10 1 3430.4 7.23 146.30

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2476.7 SGR 545.5 SG3 270.2 ST 812.2 SR 499.8 SS 302.7

RRT .0777 RRF -.1081RTF -.8700 CRT -.6289 CRS -.1246 CST .8406

sg8 2536.1 R23 -.0371 R13 -.8702 LSA 913.0 MSA 407.4 8SA 39.2

SGI 2477.1 SG2 543.7 THA 1.03 EL1 884.4 EL2 356.9 ALF 154.38

LAUNCH DATE DEC 1 1984 FLIGHT TIME 166.00 ARRIVAL DATE MAY 16 1965

HELIOCENTRIC C_IC

RL 147.50 LAL -.00

RP 242.34 LAP .93

RC 149.184 GL 9.43

PLANETOCENTR IC CONIC

C3 20.296 VNL 4.505

LNCH AZMTH LNCH TIME

90.00 16 12 51

90.00 7 56 51

100.00 17 41 42

100.00 9 10 42

110.00 19 6 44

110.00 10 2 9

OIFFERENTIAL CORRECTIONS

TOE .4463 TRA-I.4153

ROE -.3850 RRA -.1725

FOE -.0640 FRA .9423

BOE .5894 8RA 1.4258

LOL 68.84 VL

LOP 198.98 VP

GP 1.93 ZAL

TC3 1,7721 BAU .4808

RC3 -.0107 FAU .07932

FC3-3.3835 BSP 8312

8C3 1.7721FSP 819

DISTANCE 413.642 EARTH TO MARS

34.630 GAL -1.40 AZL 88.78 HCA 130.13 SMA 221.09 ECC .33363 INC 1.2213 vl 30.205

22.249 GAP 18.72 AZP 90.79 TAL 354.42 TAp 124.55 RCA 147.33 APO 294.8_ V2 22.651

97.25 ZAp 169.86 ETS 167.72 ZAE 153.35 ETE 2.85 ZAC 91.55 ETC 255.9_ CLP 170.04

DLA 14.12 RAL 171.05 RAD 6367.8 VEL 11.905 pTH 2.11VHp 8.839 DpA -.72 RAp 189.56 ECC 1.3340

L-I TIME INJ LAT INJ LONG INJ RT ASC IN3 AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2672.32 -27.42 72.58 37.51 97.38 16 57 24 2072.5 -26.11 64.16

4407.28 6.88 183.59 31.43 62.42 9 10 19 3807.3 2.93 176.92

2388.01 -28.69 51,30 37.31 98.76 18 21 28 1786.0 -27.19 42.83

4169.02 7.82 163.46 30.82 61.06 10 20 11 3569.0 3.90 158.87

2119.91 -32.06 30.36 36.57 102.54 19 42 4 1519.9 -30.00 21.75

4007.89 10.76 151.46 29.04 57.36 11 8 57 3407.9 6.38 145.11

MID-COURSE EXECUTION ACCURACY ORB|T DETERNINATION ACCURACY

SGT 2513.3 SGR 539.4 SG3 284.3 ST 796.5 SR 494.3 SS 298.1

RRT .0933 RRF -.1184 RTF -.8715 CRT -.6098 CRS -.0763 CST .8264

SGB 2570.5 R23 -.0333 R13 -.8717 LSA 892.3 MSA 412.2 SSA 40.6

SG1 2513.8 SG2 537.0 THA 1.20 EL1 865.3 EL2 360.6 ALF 154.55

LAUNCH OATE DEC 1 1964 FLIGHT TIME 188.00 ARRIVAL DATE HAY 18 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 242.06 LAP .91

RC 151.478 GL 9.47

PLANETOCENTRIC CONIC

C3 19.477 VHL 4.413

LNCH AZMTH LNCH TIME

90.00 16 5 17

90.00 7 57 1

100.00 17 54 25

100.00 9 10 35

110.00 19 0 7

110.00 10 1 21

DIFFERENTIAL CORRECTIONS

TOE .4209 TRA-1.3851

ROE -.3729 RRA -.1669

FOE -.0464 FRA .9355

BDE .5623 ERA 1.3951

LOL 68.84 VL

LOP 199.90 VP

GP 2.OO ZAL

DISTANCE 416.466 EARTH TO MARS

34.546 GAL -1.25 AZL 88.80 HCA 131.06 SMA 218.99 ECC .32708 INC 1.2039 vl 30.205

22.147 GAp 18.14 AZP 90.79 TAL 354.91 TAp 125.97 RCA 147.36 APO 290.61 V2 22.678

96.25 ZAP 169.27 ETS 167.95 ZAE 153.55 ETE 3.16 ZAC 91.69 ETC 255.90 CLP 169.46

DLA 14.55 RAL 170.12 RAD 6567.8 VEL 11.868 PTH 2.11VHp 8.632 DpA -.80 RAp 189.90 ECC 1.3205

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2677.91 -27.46 72.97 36.02 97.19 18 49 55 2077.9 -26.18 64.54

4382.30 5.89 182.18 29.96 62.25 9 10 5 5782.3 2.13 175.52

2390.42 -28.74 51.62 35.82 98.60 18 14 16 1790.4 -27.25 43.14

4143.02 7.0Z 164.12 29.34 60.87 10 19 38 3545.0 3.09 157.55

2122.29 -32.10 30.54 35.10 102.44 19 35 29 1522.3 -30.05 21.92

3985.91 9.95 150.27 27.56 57.13 11 7 47 3385.9 5.55 143.95

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.8799 BAU .4895 8GT 2350.2 SGR 533.4 SG3 299.0 ST 782.1SR 488.7 SS 293.3

RC3 -.0041FAU .08218 RRT .1069 RRF -.1301RTF -.8742 CRT -.5941CR8 -.0204 CST .8048

FC3-3,6529 854 = 8576 $GB 2605.3 R23 -.0326 R13 -.8743 LSA 872.7 MSA 416.3 SSA 41.9

BC3 1.8799 FSP 866 SGt 2330.8 SG2 530.2 THA 1.34 EL1 848.0 EL2 362.6 ALF 154.69

LAUNCH DATE DEC 1 1964 FLIGHT Title 170.00 ARRIVAL DATE MAY 20 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 241.79 LAp .88

RC 153.781 GL 9.49

PLANETOCENTRIC CONIC

C3 18.717 VHL 4.326

LNCH AZMTH LNCH TIME

90.00 15 57 39

90.00 7 57 5

100.00 17 27 6

100.00 9 10 19

110.00 18 53 2G

110.00 10 0 28

DIFFERENTIAL CORRECTIONS

TOE .3964 TRA-l.3533

ROE -.3613 RRA -.1616

FOE -.0264 FRA .9290

8DE .5364 8RA 1.3629

DISTANCE 419.356 EARTH TO MARS

L04. 68.84 VL 34.467 GAL -1.11 AZL 88.81HCA 131.98 SMA 217.01 ECC .32084 INC 1.1861 vl 30.205

LOP 200.83 VP 22.051 GAp 17.57 AZP 90.79 TAL 355.41 TAp 127.40 RCA 147.39 APO 286.64 V2 22.706

GP 2.08 ZAL 95.24 ZAp 168.67 ETS 168.13 ZAE 153.79 ETE 3.48 ZAC 91.84 ETC 255.89 ELF 168.86

OLA 14.98 RAL 169.17 RAD 6367.8 VEL 11.836 pTH 2.10 VHp 8.431DpA -.87 RAp 190.23 ECC 1.3080

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2683.58 -27.51 73.38 34.54 96.99 16 42 22 2083.6 -26.26 64.94

4357.84 3.11 180.81 28.50 62.11 9 9 43 3757.8 1.34 174.16

2395.10 -28.79 51.96 34.34 98.42 18 7 1 1795.1 -27.32 43.47

4121.56 6.24 162.82 27.88 60.71 10 19 1 3521.6 2.29 156.26

2124.94 -32.14 30.73 33.63 102.33 19 28 51 1524.9 -30.10 22.11

3964.48 9.16 149.12 26.10 56.92 11 6 32 3364,5 4.74 142.82

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1,9951BAU .4992 SGT 2588.0 9GR 527.4 SG3 314.5 ST 766.8 SR 483.2 $8 289.2

RC3 .0035 FAU .08319 RRT .1210 RRF -.1437 RTF -.8778 CRT -.5782 CRS .0453 CST .7761

FC3-3.9404 BSP 8757 SGB 2641.2 R23 -.0332 R13 -.8778 LSA 852.0 MSA 421.2 SSA 43.1

8C3 1.9951FSP 916 SGI 2588.8 SG2 523.3 THA 1.47 ELt 829.9 EL2 364.2 ALF 154.81
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1. 1964)

LAUNCH DATE OEC 1 1984 FLIGHT TIM( 172.00 ARRIVAL DATE MAY 22 1965

HELIOCENTRIC CONIC

RL 147.$0 LAL -.00

RP 241.51 LAP .86

RE 156._92 _L g.50

PLANETOCENTRIC CONIC

C3 18.012 VHL 4.244

LNCH AZMTH LNCH TIME

90.00 15 49 58

90.00 ? 57 3

100.00 17 1° 44

100.00 9 9 59

110.00 18 46 44

110.00 9 59 28

DIFFEREMTIAL C_RECTIOtt$

TOE .3749 TRA-1.3198

ROE -.3503 RRA -.1565

FOE -.0063 FRA .9204

00[ .5131 BRA 1.3290

DISTANCE 422.308 EARTH TO MARS

LOL 68.84 VL 34.390 GAL -.88 AZL 88.83 HCA 132.91SNA 215.16 ECC .31488 INC 1.1677 vl 30.205

LOP 201.76 yp 21.960 GAP 17200 AZP 90.80 TAL 358.91 TAp 128.82 RCA 1A7.41 APO 282.92 v2 22.734

GP 2.18 ZAL 94.22 ZAP 168.05 ET8 168.32 ZAE 154.06 EYE 3.82 ZAC 91.99 ETC 255.88 CLP 168.25

DLA 15.39 RAL 168.21 flAD 6587.7 VEL 11.807 PTH 2.09 VHp 8.234 DpA -.93 RAp 199.55 ECC 1.2984

L-I TIME INJ LAT INJ LONG IRJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LI_G

2689.48 -27.56 73.80 35.07 96.78 16 34 48 2089.5 -26.33 65.35

4333.96 4.35 179.47 27.05 61.99 9 9 17 3734.0 .57 172.82

2400.00 -28.83 52.32 32.88 98.24 17 59 44 1800.0 -27.39 43.81

4098.68 5.48 161.55 26.43 60.57 10 18 17 3498.7 1.52 155.00

2127.60 -32.18 30.95 32.18 102.21 19 22 12 1527.8 -30.16 22.31

3943.65 8.38 148.01 24.65 56.74 11 5 12 33A3.6 3.95 141.73

MIO-COUR_d[ EXECUTI¢3_I ACCURACY ORBIT DETERMINATION ACCURACY

TC3 Z.1145 BAU .5092 SGT 2625.4 SGR 321.3 SG3 330.6 ST 752.6 SR 477.5 SS 285.7

RC3 .0122 FAU .08831 RRT .1346 RRF -.1583 RTF -.8812 CRT -.8646 CRS .1119 CST .7427

FC3-4.2446 BSP 8942 _ Z676.7 R23 -.0382 R13 -.8814 LSA 832.6 MSA 425.2 SSA 44.2

8C3 Z.1148 FSP 971 SGt 2626.4 S62 516.4 THA 1.59 ELI 813.3 EL2 364.7 ALF 154.92

LAUNCH DATE DEC 1 1964 FLIGHT TIME 174.00 ARRIVAL DATE MAY 24 1968

HELIOCENTRIC CONIC

RL 147.50 LAL -.00 LOt. 68.84 VL

RP 241.22 LAP .83 bOP 202.89 VP

RC 158.408 ;L 9.50 r_P 2.24 ZAL

PLANETOCENTRIC CONIC

C3 17.358 VHL 4.166

LNCH AZIATH LtACH TIM(

90.00 15 42 17

90.00 7 56 55

100.00 17 12 22

i00.00 9 9 32

110.00 18 40 1

110.00 9 58 22

OIFFEREMT|AL CORRECTIONS

TOE .3523 TRA-t.2862 TC3 2.2380 BAU .5194

ROE -.3307 RRA -.1315 RC3 .0221FAU .09184

FOE .0180 FRA .9108 FC3-4.5704 084P 9061

BO( .4694 BRA 1.2951BC3 2.2882 FSP 1024

DI STANCE 425.511 EARTH TO MARS

34.317 6AL -.85 AZL 88.85 HCA 133.84 SNA 213.43 ECC .30gzo INC 1.1487 Vl 60.205

21.875 GAP 16.43 AZP 90.80 TAL 356.41 TAP 130.26 RCA 147.A3 APO 279.42 V2 22.762

93.20 ZAP 167.43 ETS 168.46 ZAE 154.37 (TE 4.18 ZAC 92.14 ETC 285.87 CLP 167.63

DLA 15.80 RAL 167.23 RAD 6567.7 VEL 11.779 PTH 2.08 VHP 8.042 DpA -.98 RAp 190.87 ECC 1.2857

L-I TIME ENJ LAY INJ LONG IHJ RT A$C IMJ AZIATH IN] TIME PO CST TIM IHJ 2 LAT INJ Z LONG

2695.54 -27.61 74.24 31.60 96.57 16 27 13 2098.5 -28.41 68.78

4310.73 3.61 178.16 25.61 61.89 9 8 46 3710.7 -.18 171.83

2405.05 -28.88 52.69 31.42 98.06 17 52 27 1805,0 -27.47 A4.17

4078.45 4.73 160.32 24.99 $0.45 10 17 26 3476.5 .76 183.78

2130.81 -32.22 31.17 30.73 102.09 19 15 32 1530.8 -30.22 22.83

3928.45 7.82 146.93 23.21 56.58 11 3 48 3323.5 3.18 140.67

MIO-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURAC_

SlIT 2683.0 _ 513.3 SG3 347.7 ST 736.2 SR 471.7 SS 283.1

RRT .1502RRF -.1747 RTF -.8649 CRT -.5486 CRS .1857 CST .7037

Sr_ 2712.4 R23 -.0372 R13 -.$85! LSA 810.8 MSA 430.3 SSA 45.4

$81 2864.1 SG2 309.2 THA 1.73 EL1 794.3 EL2 365.6 ALF 154.99

LAUNCH DATE DEC 1 198A FLIGHT TIME 176.00 ARRIVAL DATE MAY 26 1965

DISTANCE 428.369 EARTH TO MARS

-.?2 AZL $8.$7 HCA t34.78 SMA 211.79 ECC .30379 |NC 1.1290 vl 80.205

00.80 TAL 356.92 TAp 131.69 RCA 147.45 APO 276.14 v2 22.791

168.58 ZAE 154.72 ETE 4.57 ZAC 92.28 (TC 255.66 CLP 166.99

HELIOCENTRIC CONIC

RL 147.50 LAL -.Ou LOL 68.84 VL 34.24? 6AL

RP 240.93 LAP .80 LOP 203.82 yp 21.?99 SAP 15.27 kip

RC 160.729 GL 9.49 GP 2.33 ZAL 22.16 ZAP 168.T9 ET8

PLANETOCENTRIC CONIC

C3 ts.732 _HL 4.098 O_k 16.19 R_ 188.83 RAO GSST.T _L 11.733 PTH 2,07 YHF 7.855 OPA -1,02 RAp 191.16 ECC t,2757

LNCH AZMTH LNCH Title L-I TIMI[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 15 34 $7 2101.18 -2?.iS 74.81 30.15 06.35 16 19 38 2101.7 -26.49 66.21

90.00 7 58 40 4286.20 2.89 176.9Q _4.20 81.22 9 8 8 3688.2 -.91 170.27

100.00 17 5 0 2410.12 -26.93 58.06 29.$7 97.88 17 45 10 1810.2 -27.34 44.53

100.00 9 8 58 4054.93 4.01 150.13 23.57 60.35 10 16 32 3454.9 .03 152.80

110.00 16 33 16 _133.92 -32.28 31.40 29.20 101.96 19 8 52 1533.9 -30.28 22.75

110.00 9 ST g 3603.98 8.Sg 148.90 tt.T9 38.44 11 2 13 3304.0 2.43 139.65

DIFFERENTIAL C(_RECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3287 TRA-I.Z509 TC3 2.3372 OAU .5280 SGT 2684.4 SGR 309.4 683 365.2 ST 717.2 SR 465.9 SS 281.2

ROE -.3297 RRA -.1487 RC3 .0383 FAU .09301 RRT .1677 RRF -.1922 RTF -.8881 CRT -.5304 CR8 .2660 CST .6382

FDE .0404 FRA .8673 FC3-4.9099 2SIP 9234 Sr_ 2742.1R23 -.0392 R13 -.6883 LSA 786.3 MSA 435.9 SSA 46.6

DOE .A658 6RA 1.2565 BC$ 2.3574 F_k• 1084 SGI 2898.8 SG2 501.9 THA 1.88 ELI 772.7 EL2 366.6 _LF 154.99

_AUNCM DATE OEC I 1984 FLIGHT TIME 178.00 ARRIVAL DATE NAY 26 1965

HELIOCENTRIC CCNIC

RL 147;50 LAL -.00 LOt. 68.84 VL

RP 240.64 LAp .77 LOP 204.56 VP

RC 163.052 GL 9.46 GP 2.42 ZN.

PLANETOCENTRIC CONIC

C3 IG.$gO _HL 4.024

LNCH AZ14TH LNCH TIM(

90.00 15 26 56

90.00 7 56 17

100.00 16 57 40

100.00 9 8 16

110.00 18 26 37

110.O0 9 55 49

01FFER(NTIAL C_RRECTIONS

TOE .3094 TRA-I.2170 TC3 2.4834 OAU .5376

ROE -.3200 RRA -.1420 RC3 .0439 FAU .09_$3

FOE .0628 FRA .8837 FC3-5.2751BSP 9346

DOE .4451 6RA 1.2253 BC3 2.4838 FSP 1145

DISTANCE 431.476 EARTH TO MARS

34.180 GAL -.39 AZL 88.09 HCA 135.71SNA 210.26 ECC .29864 INC 1.1086 vl 30.Z03

21.722 GAP 13.$2 AZP 00.79 TAIL. 337.42 TAp 133.13 RCA 147.47 Also 273.05 V2 22.6_1

91.13 ZAp t54.14 ETS IS8.68 ZAE 153.09 ETE 4.99 ZAC 92.44 ETC 255.66 CLP 1GG. 35

DLA 16.$7 RAt. 165._S RkD 8587.8 _L 11.729 PTH _.07 VHp 7.672 DPA -1.06 RA_ 191.46 ECC 1.2664

L-I TIN[ INJ LAT INJ L_ INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2707.64 -27.70 75.13 22.70 96.13 16 12 6 2107.8 -26.56 66.65

4266.44 2.18 173.62 22.79 61.76 9 7 23 3686.4 -1.61 189.06

2415.34 -28.$6 33.44 20.53 97.87 17 37 58 1815.3 -27.62 44.90

4034.17 • 3.31 137.88 22.17 80.27 _0 IS 30 5434.2 -.67 131.46

2137.08 -32.31 31.64 27.88 101.82 18 2 14 1537.1 -30.34 22.98

3683.20 6.16 144.81 20.38 38.31 11 O 34 3285.2 1.72 136.6T

NIO-CA)URSE ElCECUTIQN ACCURACY _iI81T DETERMINATION ACCURACY

$GT L_7_O,S _ S03.S _83 584.0 6T 701.4 _k_ 460.0 $6 260.7

RRT .185_ NNF -.2_11RTF -.8014 CRT -.5158 CR6 .3379 C$T .6l_3

Srdl tT78.l R2_ -.04tt R13 -.2916 LSA 765.6 MSA 440.3 $8A 47.9

SGI _732,4 SG_ . 484.S 114A 2,_2 EL1 754.3 EL2 386.4 ALF 155.06
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 1 1964 FLIGHT TIME 180.00 ARRIVAL DATE MAY 30 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00 LOL 68.84 VL

RP 240.34 LAP .75 LOP 205.49 VP

RC 165.375 GL 9.41GP 2.52 ZAL

PLANETOCENTRIC CONIC

CS 15.669 VHL 3,958

LNCH AZMTM LNCH TIME

90.00 15 19 23

90.00 7 55 45

100.O0 16 30 24

100.00 9 7 25

110.00 18 19 58

110.00 9 54 21

DIFFERENTIAL CORRECTION5

TOE .2953 TRA-l.1803 TC3 2.6130 BAU .5475

ROE -.3107 RRA -.1376 RC3 .0399 FAU .10234

FOE .0837 FRA .8703 FC3-§.6fi42 BSP 9436

B0E .4288 8RA 1.1882 8C3 2.6137 FSP 1218

DISTANCE 434.628 EARTH TO MARS

34.116 GAL -.47 AZL 88.91HCA 136.65 SNA 208.81ECC .29372 INC 1.0874 Vl 30.205

21.633 GAP 14.77 AZP 90.79 lAL 351.92 TAp 134.57 RCA 147.48 Apo 270.13 V2 22,851

90.09 ZAP 165.48 ETS 168.76 ZAE 155.51 ETE 5.43 ZAC 92.60 ETC 255.85 CLP 165.69

DLA 16.93 RAL 164.21RAO 6567.6 VEL 11.707 pTH 2.06 VHp 7.493 DpA -1.08 RAP 191.78 ECC 1.2579

L-I TIN[ INJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2715.94 -27.74 75.57 27.27 95.92 16 4 37 2113.9 -26.63 67.08

4245.49 1.51 174.52 21.40 61.72 9 6 30 3645.5 -2.29 167.89

2420.43 -29.03 53.81 27.10 97.48 17 30 44 1820.3 -27.69 45.26

4014.21 2.64 156.89 20.T7 60.21 10 14 19 3414.2 -1.35 150.37

2140.22 -32.35 3!.87 26.44 101.69 18 55 38 1540.2 -30.40 23.20

3867.21 5.30 143.96 18.99 56.21 10 58 48 3267.2 1.03 137.73

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2766.0 SGR 497.8 SG3 403.3 ST 688.3 SR 454.1 SS 281.8

RRT .2014 RRF -.2332 RTF -.8952 CRT -.5081CRS .4079 CST .5572

SGB 2810.5 R23 -.0481 R13 -.8956 LSA 748.4 MSA 443.6 SSA 48.9

8G1 2767.9 SG2 487.3 THA 2.14 EL1 740.0 EL2 363.8 ALF 155.05

LAL_NCH DATE DEC 1 1964 FLIGHT TIME 182.00 ARRIVAL OATE JUN 1 1965

HELIOCENTRIC CONIC

RL 147.30 LAL -.00

RP 240.04 LAp .72

RC 167.697 GL 9.35

PLANETOCENTRIC CONIC

C3 15.187 VHL 3,897

LNCH AZMTH LNCM TIME

90.00 15 11 35

90.00 7 55 3

I00.00 16 43 13

100.OO 9 6 26

110.00 18 13 24

110.00 9 32 44

DIFFERENTIAL CORRECTIONS

TOE .2682 TRA-l.1504

ROE -.3019 RRA -.1331

FOE .1143 FRA .8§13

80E .4038 8RA 1.1581

DISTANCE 437.822 EARTH TO MARS

LOL 68.84 VL 34.055 GAL -.35 AZL 88.93 HCA 137.59 SMA 207.45 ECC .28904 INC 1.0656 vl 30.205

LOP 206.43 VP 21.588 GAp 14.22 AZP 90.79 TAL 358.42 TAp 136.01 RCA 147.49 Ap 0 267.42 V2 22.881

GP 2.63 ZAL 89.03 ZAp 164.80 ETS 168.82 ZAE 155.95 ETE 5.92 ZAC 92.76 ETC 235.84 CLP 165,02

DLA 17.27 RAL 163.19 RAD 6567.6 VEL 11.686 pTH 2.06 VHp 7.319 DpA -1.10 RAp 192.06 ECC 1.2499

L-I TIME INJ LAT INJ LC_IG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2719.87 -27.78 76.00 23.85 95.70 15 57 13 2119.9 -26.70 67.50

4225.49 .86 173.40 20.03 61.70 9 5 29 3625.5 -2.93 166.77

2425.41 -29.07 54.17 25.68 97.29 17 23 39 1825.4 -27.75 45.61

3995.18 1.99 155.84 19.40 60.17 10 13 1 3395.2 -1.99 149.32

2143.26 -32.39 32.10 Z§.04 101.56 18 49 7 1343.3 -30.46 23.42

3850.09 4.86 143.06 17.62 56.12 10 56 54 3250.1 .37 136.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.7337 BAu .5553 8GT 2798.7 6GR 492.4 SG3 424.3 ST 664.8 SR 448.1SS 284.9

RC3 .0760 FAU .10646 RRT .2278 RRF -.2577 RTF -.8973 CRT -.4775 CRS .4904 CST .5066

FC3-6.0687 8_P 9644 SGB 2841.7 RZ3 -.0483 R13 -.8977 LSA 718.9 NSA 452.3 SSA 50.5

8C3 2.7348 FSp 1285 SG1 2801.0 SG2 479.1 THA 2.36 EL1 712.6 EL2 367,3 ALF 155.14

LAUNCH DAIE DEC 1 1964 FLIGHT TIME 184,00 ARRIVAL DATE JUN 3 1965

HELIOCENTRIC CO_WIC

RL 147.50 LAL -.00

RP 239.73 LAP .69

RC 170.016 GL 9.27

PLANETOCENTRIC CONIC

C3 14.741 VHL 3.839

LNCH AZMTH LNCH TIME

90.00 15 4 33

90.00 7 54 11

100.00 16 36 9

1OO.O0 9 3 16

110.00 18 6 35

110.OO 9 30 59

DIFFERENTIAL CORRECTIONS

TOE .2507 TRA-I.1164

ROE -.2934 RRA -.1287

FDE .1399 FRA .8305

BDE .3859 8RA 1.1238

LOL 68.84 VL

LOP 207.37 VP

GP 2.74 ZAL

DISTANCE 441.056 EARTH TO MARS

33,997 GAL -.24 AZL 88.96 HCA 138.53 SMA 206.17 ECC .28459 INC 1.0427 vl 30.205

21.529 GAP 13.69 AZP 90.78 TAL 358.92 TAp 137.45 RCA 147.50 APO 264.84 V2 22.912

88.02 ZAp 164.10 ETS 168.87 ZAE 156.43 ETE 6.44 ZAC 92.93 ETC 255.84 CLP 164.33

DLA 17.60 RAL 162.16 RAD 6567.6 VEL 11.667 pTH 2.05 VHF 7.149 OpA -1.10 RAp 192.34 ECC 1.2426

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2725.37 -27.82 76.41 24.44 93.50 15 49 58 2123.6 -26.77 67.90

4206.44 .23 172.34 18.67 61.68 9 4 18 3606.4 -3.34 163,71

2430.16 -29.11 54.52 24.28 97.12 17 16 39 1830.2 -27.82 45.95

3977.08 1.38 154.85 18.04 60.14 10 11 33 3377.1 -2.60 148.33

2146.16 -32.43 32.32 23.65 101.44 18 42 42 1546.2 -30,52 23.63

3833,84 4.24 142.20 16.26 56.05 10 54 53 3233.8 -.25 135.99

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO3 2.8451BAU .5610 SGT 2622.7 SGR 487.3 SG3 445.2 ST 647.4 SR 442.1 SS 288.4

RC3 .0934 FAU .11047 RRT .2508 RRF -.2830 RTF -.8991 CRT -.4611CRS .5387 CST .A505

FC3-6.4882 8SP 9737 SGB 2864.5 R23 -.0527 R13 -.8995 LSA 697.2 MSA 457.2 SSA 31.9

8C3 2.8466 FSp 1332 SGt 2823.4 SG2 471.3 THA 2.53 EL1 693.0 EL2 366.4 ALF 133.14

LAUNCH DATE DEC 1 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN 5 1965

HELIOCENTRIC CONIC

RL 147.30 LAL -.OO

RP 239.42 LAP .66

RC 172.331 GL 9.18

PLANETOCENTRIC CONIC

C3 14.327 VHL 3.765

LNCH AZNTH LNCH TIME

90.00 14 57 20

90.00 7 53 8

100.00 16 29 13

100.00 9 3 56

110.00 18 0 34

110.00 9 49 5

DIFFERENTIAL CORRECTIONS

TOE .2252 TRA-t.0993 TC3 2.9490 BAU .5653

RDE -.2854 RRA -.1249 RE3 .1125 FAU .11454

FOE .1719 FRA .8260 FC3-6.9212 BSp 9971

BDE .3636 BRA 1.1064 8C3 2.9511FSP 1443

DISTANCE 444.327 EARTH TO MARS

LO(. 68.84 VL 33.941GAL -.13 AZL 88.98 HCA 139.47 SNA 204.96 ECC .28034 INC 1.0190 vl 30.205

LOP 208.32 VP 21.474 GAp 13.15 AZp 90.77 TAL 359.41 TAp 138.89 RCA 147.50 APO 262.42 V2 22.943

GP 2.85 ZAL 86.99 ZAp 163.39 ETS 168.90 ZAE 156.94 ETE 7.02 ZAC 93.10 ETC 233.83 CLP 163.63

DLA 17.90 RAL 161.12 RAO 6567.6 VEL 11.650 pTH 2.05 VHp 6.982 DpA -1.10 RAp 192.62 ECC 1.2358

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2730.94 -27.86 76.80 23.04 95.31 15 42 51 2130.9 -26.83 68.28

4188.43 -.34 171.34 17.33 61.68 9 2 57 3388.4 -4.12 164.70

2434.62 -29.13 54.85 22.88 96.95 17 9 48 1834.6 -27.88 46,27

3959.99 .80 153.91 16.70 60.12 10 9 56 3360.0 -3.18 147.39

2148.85 -32.47 32.32 22.26 101.33 18 36 23 1548.8 -30.57 23.82

3818.52 3.66 141.40 14.91 55.99 10 52 44 3218.3 -.83 135,19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2856.2 SGR 483.1 SG3 467.3 ST 629.2 SR 436,2 SS 300.3

RRT .2828 RRF -.3138 RTF -.9003 CRT -.4221CRS .6278 CST .4107

SGB 2896.8 R23 -.0545 R13 -.9007 LSA 672.4 MSA 470.4 SSA 52.9

SG1 2859.6 SG2 462.8 THA 2.81 EL1 669.3 EL2 371.7 ALF 133.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 1 1964

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 239.11 LAp .63

RC 174.639 GL 9.06

PLANETOCENTRIC CONIC

C3 13,94A VHL 3.734

LNCH AZMTH LNCH TIME

90.00 tA 50 16

90.00 7 51 53

100.00 16 22 26

100.00 9 2 24

110.00 17 54 19

110.00 9 47 1

FLIGHT TIME 188.00 ARRIVAL DATE JUN 7 1965

LOL 68.84 VL

LOP 209.27 VP

GP 2.98 ZAL

DISTANCE 447.633 EARTH TO MARS

33.887 GAL -.02 AZL 89.01HCA 140.42 SMA 203.82 ECC .27630 INC .9943 vl 30.205

21.423 GAP 12.63 AZP 90.77 TAL 359.90 TAp 140.33 RCA 147.50 APO 260.13 v2 22.975

85.97 ZAp 162.67 ETS 168,92 ZAE 157.48 ETE 7.64 ZAC 93.27 ETC 255.82 CLP 162.92

OLA 18.18 RAL 160.08 RAO 6567.5 VEL 11.633 pTH 2.04 VHp 6.820 DpA -1.08 RAp 192.88 ECC 1.2295

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2735.94 -27.89 77.16 21.66 95.13 15 35 52 2135.9 -26.88 68.64

4171.48 -.88 170.39 16,00 61.70 9 1 24 3571.5 -4,66 163.75

2438.74 -29.18 53.15 21.50 96.79 17 3 5 1858.7 -27.93 46.57

3943.92 .25 153.03 15.36 60.11 10 8 8 3343.9 -3.72 146.50

2151.28 -32.50 32.70 20.89 101.22 18 30 10 1551.3 -30.61 23.99

3804.14 3.11 140.65 15.58 55.94 10 50 25 3204.1 -1.38 134.44

DIFFERENTIAL CCIRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1972 TRA-t.0587 TC3 3.0434 BAU .5683 SGT 2861.5 SGR 480.Z SG3 488.6 ST 599.4 SR 431.2 SS 322.7

RDE -.2784 RRA -.1211RC3 .1328 FAU .11841 RRT .3135 RRF -.3490 RTF -.9035 CRT -.3828 CRS .7230 CST .3298

FOE .2246 FRA .8100 FC3-7.3515 BSP 10183 SGB 2901.5 R23 -.0615 R13 -.9041 LSA 636.6 MSA 491.Z SSA 52.9

BDE .3412 BRA 1.0656 BC3 3.0483 F SP 1533 SGI 2865.5 SG2 455.3 THA 3.09 EL1 635.8 ELZ 375.6 ALF 155.61

LAUNCH DATE DEC 1 1964 FLIGHT TIME 190.00 ARRIVAL DATE JUN 9 1965

HELIOCENTRIC CONIC DISTANCE 430.973 EARTH TO MARS

RL 147.50 LAL -.00 L04_ 68.84 VL 33.836 GAL .08 AZL 89.03 HCA 141.37 SMA 202.74 ECC .27246 ]NC .9685 vl 30.205

RP 238.79 LAp .60 LOP 210.21 Vp 21.377 GAP 12.11 AZP 90.76 TAL .39 TAp 141.76 RCA 147.50 Apo 257.98 v2 23.007

RC 176.939 GL 8.93 GP 3.11ZAL 84.96 ZAp 161.93 ETS 168.93 ZAE 158.05 ETE 8.33 ZAC 93.45 ETC 255.82 CLP 162.19

PLANETOCENTRIC CONIC

C3 13.590 VHL 3.686 OLA 18.44 RAL 159.04 RAD 6567.5 9EL 11.618 PTH Z.04 VHp 6.662 DpA -1.05 RAp 193.13 ECC 1.2237

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 14 43 29 2740.30 -27.91 77.48 20.29 94.97 15 29 10 2140.3 -26.93 68.95

90.00 7 50 24 4153.86 -1.39 169.52 14.69 61.71 8 59 40 3555.9 -5.16 162.87

100.00 16 15 34 2442.29 -29.21 55.41 20.14 96.66 16 56 37 184Z.3 -27.98 48.82

100.00 9 0 40 3929.11 -.25 152.22 14.06 60.11 10 6 9 3329.1 -4.22 145.69

110.00 17 48 17 2153.28 -32.53 32.85 19.53 101.14 18 24 10 1553.3 -30.65 24.14

110.00 9 44 47 5790.88 2.60 139.96 12.27 53.90 10 47 58 3190.9 -1.89 133.75

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2125 TRA -.9800 TC3 3.2749 BAU .5937 SGT 2918.4 SGR 475.0 SG3 519.9 ST 388.4 SR 423.2 SS 295.2

ROE -.2698 RRA -.1154 RC3 .1603 FAU .12342 RRT .3250 RRF -.3697 RTF -.9122 CRT -.4451CRS .7232 CST .2546

FOE .2090 FRA .7232 FC3-7.9898 BSP 9859 SGB 2958.8 RZ3 -.0698 R13 -.9128 LSA 633.6 MSA 455.8 SSA 56.9

BDE .3434 BRA .9868 BC3 3.2789 FSP 1575 SG1 2922.6 SG2 448.6 THA 3.10 EL1 633.6 EL2 351.9 ALF 153.50

LAUNCH DATE DEC 1 1964 FLIGHT TIME 192.00 ARRIVAL DATE JUN 11 1965

HELIOCENTRIC CONIC DISTANCE 454.343 EARTH TO MARS

RL 147,50 LAL -.00 LOL 68.84 VL 33.787 GAL .18 AZL 89.08 HCA 142.32 SMA 201.72 [CO .26880 INC .9416 vl 30.205

RP 238.47 LAP .58 LOP 211.17 VP 21.334 GAP 11.60 AZP 90.75 TAL .87 TAp 143.19 RCA 147.50 APO 255.94 V2 23.040

RC 179.231 GL 8.77 GP 3.25 ZAL 83.96 ZAP 161,16 ETS 168.92 ZAE 158.65 ETE 9.10 ZAC 93.63 ETC 255.81 CLP 161.44

PLANETOCENTRIC CONIC

C3 13.262 VHL 3.642 DLA 18.67 RAL 158.00 RAD 6567.5 VEL 11.604 pTH 2.03 VHp 6.507 DpA -1.00 RAp 193.37 ECC 1.2183

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 36 55 2744.10 -27.93 77.75 18.94 94.84 15 22 40 2144.1 -26.97 69.22

90.00 7 48 41 4141.44 -1.85 168.71 15.39 61.74 8 57 42 3541.4 -5.62 162.06

100.00 16 9 34 2445.33 -29.23 55.63 18.79 96.54 16 50 20 1845.3 -28.02 47.04

100.00 8 38 43 3915.44 -.71 131.47 12.76 60.12 10 3 58 3315.4 mA.6S 144.93

110.00 17 42 24 2154.88 -32.55 32.97 18.19 101.07 18 18 19 1554.9 -30.68 24.25

110.00 9 42 22 3778.65 2.13 139.32 10,98 55.88 10 45 21 3178.6 -2.36 133.11

DIFFERENTIAL CORRECTIONS MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1874 TRA -.9702 TC3 3.3550 BAU .5957 SGT 2941.8 SGR 473.1 SG3 544.5 ST 570.9 SR 417.3 SS 311.9

ROE -.2629 RRA -.1117 RC3 .1859 FAU .12993 RRT .3649 RRF -.4074 RTF -.9110 CRT -.3976 CRS .7746 CST .2269

FDE .2441 FRA .7123 FC3-8.4818 85P 10051 SGB 2979.6 R23 -.0724 R13 -.9117 LSA 609.7 MSA 471.6 SSA 58.1

BOE .5228 BRA .9766 BC3 3.3602 FSP 1674 SG1 2947.0 SGZ 439.7 THA 3.43 EL1 609.5 EL2 358.7 ALF 154.35

LAUNCH DATE DEC 1 1964 FLIGHT TIME 194.00 ARRIVAL DATE JUN 13 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00 LOL 68.84 VL

RP 238.14 LAp .55 LOP 212.12 Vp

RC 181.513 GL 8.59 GP 3.41 ZAL

PLANETOCENTRIC CONIC

DISTANCE 457.743 EARTH TO MARS

33.741GAL .28 AZL 89.09 HCA 143.28 SMA 200.76 ECC .26531 INC .9133 vl 30.205

21.296 GAP 11.09 AZP 90.73 TAL 1.54 TAp 144.62 RCA 147.49 APO 254.02 V2 23.073

82.97 ZAp 160.38 ETS 168.90 ZAE 159,27 ETE 9.95 ZAC 93.82 ETC 255.81 CLP 160.67

C3 12.958 VHL 3.600 DLA 18.87 RAL 156.97 RAO 6567.5 VEL 11.591 pTH 2.03 VHp 6.356 DpA -.94 RAp 193.61 ECC 1.2133

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 14 30 38 2747.16 -27.95 77.98 17.39 94.73 15 16 25 2147.2 -27.00 69.44

90.00 7 46 42 4128.37 -2.27 167.98 12.11 61.77 8 55 30 3528.4 -6.03 161.32

100.00 16 3 30 2447.71 -29.25 55.80 17.45 96.45 16 44 18 1847,7 -28.05 47.21

100.00 8 56 31 3903.05 -1.13 130.79 11.48 60.13 10 1 34 3303.0 -5.10 144.25

110.00 17 36 45 2155.99 -32.56 33.06 16.86 101.02 18 12 41 1556.0 -30.70 24.53

110.00 9 39 46 3767.54 1.71 138.74 9.70 55.85 10 42 33 3167,5 -2.78 132.55

DIFFERENTIAL CORRECTIONs MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1663 TRA -.9377 TC3 3.4573 8AU .6001 SGT 2958.6 SGR 472.3 SG3 571.9 ST 547.3 SR 411.4 SS 326.3

RDE -.2562 RRA -.1077 RC3 .2150 FAU .13522 RRT .40Z9 RRF -.4462 RTF -.9129 CRT -.3636 CRS .8206 CST .1831

FOE .2789 FRA .6803 FC3-9.0339 BSP 10111 SGB 2996,0 RZ3 -.0769 R13 -.9137 LSA 583.9 MSA 480.4 SSA 59.5

8DE .3054 8RA .9438 BC3 3.4640 FSp 1765 SG1 2964,8 SG2 431.3 THA 3.76 EL1 582.2 EL2 360.3 ALF 154.25
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC I 1964 FLIGHT TIME 196.00 ARRIVAL DATE JUN 15 1965

HELIOCENTRIC COSMIC

RL 147.50 LAL -.00

RP 237.81 LAp .5Z

RC 185.786 GL 8.39

PLANETOCEMTRIC CONIC

C3 12.677 VHL 3.560

LNCH AZNTH LNCH TIME

90.00 14 24 40

90.00 7 44 26

100.00 15 57 42

I00.00 8 54 4

110.00 17 51 18

110.00 9 36 58

DIFFERENTIAL CORRECTIONS

TOE .1620 TRA -.9031TC3 3.5907 8AU .6100

ROE -.2494 RRA -.1036 RC3 .2474 FAU .14108

FOE .2984 FRA .6445 FC3-9.6344 8SP 10079

BDE .2974 BRA .9090 BC3 3.5992 FSP 1861

DISTANCE 461.171 EARTH TO MAR5

LOL 58.84 VL 35.696 GAL .38 AZL 89.12 HCA 144.23 SMA 199.85 ECC .26200 INC .8857 vl 30.Z05

LOP 213.08 VP 21.262 GAp 10.59 AZP 90.72 TAL 1.81 TAp 146.05 RCA 147.49 APO 252.21 VZ 23.106

GP 3.57 ZAL 81.99 ZAp 159.58 ETS 168.86 ZAE 159.92 ETE 10.90 ZAC 94.01ETC 255.80 CLP 159.89

DLA 19.04 RAL 155.93 RAD 6567.5 VEL 11.579 pTH 2.02 VHp 6.209 Dpk -.86 RAP 193.83 ECC 1.2086

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2749.41 -27.96 78.14 16.27 94.64 15 10 29 2149.4 -27.03 69.60

4116.71 -2.85 167.33 10.84 61.80 8 55 3 3516.7 -6.40 160.66

2449.36 -29.26 55.93 16.15 96.39 16 38 32 1849.4 -28.07 47.53

3891.98 -1.51 150.18 10.21 60.14 9 58 56 5292.0 -5.47 143.63

2156.52 -32.57 33.10 15.54 101.00 18 7 15 1556.5 -50.71 24.37

3757.59 1.33 138.22 8.44 55.84 10 39 35 3157.6 -3.16 132.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2994.9 SGR 472.5 SG3 601.7 ST 535.3 SR 404.9 SS 531.2

RRT .4360 RRF -.4847 RTF -.9159 CRT -.3683 CRS .8449 CST .1284

8GB 3031.9 R23 -.0857 R13 -.9168 LSA 575.6 MSA 474.5 SSA 61.1

8G1 3002.1 9G2 424.2 THA 4.02 EL1 570.9 EL2 353.0 ALF 153.77

LAUNCH DATE DEC 1 1964 FLIGHT TIHE 198.00 ARRIVAL DATE JUN 17 1965

HELIOCENTRIC C_IC

RL 147.50 LAL -.00 LOL 68.84 VL

RP 237.48 LAP .49 LOP 214.04 VP

RC 186.049 GL 6.17 GP 5.74 ZAL

PLANETOCENTRIC CONIC

C3 12.417 VHL 3.524

LNCH AZMTH LNCH TIME

90.00 14 19 5

90.00 7 41 52

100.00 15 32 15

100.00 8 51 21

110.00 17 26 9

110.00 9 33 57

DIFFERENTIAL CORRECTIONS

TOE .1431 TRA -.8758 TC3 3.6381 8AU .6091

ROE -.2431 RRA -.0994 RC3 .2819 FAU .14658

FOE .3276 FRA .6052 FC-10.2195 BSP 10319

80E .2821BRA .8794 8C3 3.6689 FSP 1972

DISTANCE 464.625 EARTH TO MARS

33.653 GAL .47 AZL 89.15 HCA 14_.19 5HA 198.99 ECC .25886 INC .8525 vl 30.205

21.231 GAp 10.10 AZP 90.70 TAL 2.27 TAp 147.47 RCA 147.48 APO 250.50 V2 23.140

81.03 ZAP 158.76 ETS 168.82 ZAE 160.60 ETE 11.96 ZAC 94.22 ETC 255.80 CLP 159.08

DLA" 19.18 RAL 154.91RAD 6567.5 VEL 11.567 PTH 2.02 VHp 6.066 DpA -.77 RAP 194.04 ECC 1.2044

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2750.68 -27.97 78.23 14.96 94.60 15 4 54 2150.7 -27.04 69.69

4106.59 -2.97 166.77 9.59 61.83 8 50 19 3506.6 -6.72 160.09

2450.14 -29.27 55.98 14.82 96.36 16 33 5 185D.1 -28.08 47.38

3882.36 -1.83 149.65 8.96 60.16 9 56 4 3282.4 -5.79 143.10

2156.38 -32.57 33.08 14.25 101.01 18 2 5 1556.4 -30.71 24.36

3748.89 1.00 137.76 7.19 55.83 10 36 26 3148.9 -3.49 131.56

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2993.9 8GR 474.3 SG3 630.4 ST 513.6 SR 398.6 SS 342.6

RRT .4772 RRF -.5256 RTF -.9159 CRT -.3339 CRS .8741CST .0995

SGB 3031.2 R23 -.0910 R13 -.9169 LSA 555.9 MSA 476.6 SSA 63.0

SG1 3002.6 SG2 415.6 THA 4.41 EL1 545.4 EL2 353.8 ALF 153.75

LAUNCH DATE DEC 1 1964 FLIGHT TIME 200.00 ARRIVAL OATE JUN 19 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00 LOL 68.84 VL

RP 237.15 LAP .46 LOP 215.00 VP

RC 188.300 GL 7.92 GP 3.92 ZAL

PLANETOCENTRIC CONIC

C3 12.176 VHL 3.489

LNCH AZMTH LNCH TIME

90.00 14 13 49

90.00 7 38 59

100.00 15 47 8

100.00 8 48 21

110.00 17 21 15

110.00 9 30 43

DIFFERENTIAL CORRECTIONS

TOE .1300 TRA -.8408 TC3 3.7534 8AU .6132

ROE -.2370 RRA -.O952 RC3 .3204 FAU .15274

FOE .3566 FRA .5572 FC-10.8597 8SP 10428

BOE .2703 BRA .8462 8C3 3.7670 FSP 2084

DISTANCE 468.104 EARTH TO MARS

33.613 GAL .55 AZL 89.18 HCA 146.16 SMA 198.17 ECC .25586 INC .8197 vl 30.205

21.205 GAP 9.61 AZP 90.68 TAL 2.72 TAp 148.88 RCA 147.47 Apo 248.88 V2 25.174

80.09 ZAP 157.92 ETS 168.76 ZAE 181.30 ETE 13.16 ZAC 94.43 ETC 255.79 CLP 158.26

OLA 19.29 RAL 153.89 RAD 6567.5 VEL 11.557 pTH 2.02 VHp 5.926 DpA -.66 RAp 194.24 ECC 1.2004

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2750.82 -27.97 78.25 13.66 94.59 14 59 39 2150.9 -27.04 69.71

4098.05 -3.25 166.29 8.36 61.85 8 47 17 3498.0 -6.99 159.61

2450.00 -29.27 55.97 13.52 96.37 16 27 58 1850.0 -28.08 47.57

3874.20 -2.11 149.20 7.73 60.18 9 52 55 3274.2 -6.06 142.65

2155.52 -32.56 35.02 12.94 101.04 17 57 11 1555.5 -30.69 Z4.30

3741.44 .71 137.38 5.96 55.82 10 33 5 3141.4 -3.78 131.17

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3007.8 S_q 478.4 8G3 662.1 ST 484.3 SR 392.4 SS 333.7

RRT .5177 RRF -.5681RTF -.9175 CRT -.3132 CRS .8972 CST .0611

SGB 3045.6 R23 -.0985 R13 -.9186 LSA 545.4 MSA 470.8 SSA 64.8

SGl 3018.2 862 407.9 THA 4.79 ELi 524.2 EL2 351.3 ALF 155.32

LAUNCH OATE DEC 1 1964 FLIGHT TIME 202.00 ARRIVAL DATE JUN 21 1965

HELIOCENTRIC CONIC DISTANCE 471.608 EARTH TO MARS

RL 147.50 LAL -.00 LOL 68.84 VL 33.574 GAL .64 AZL 89.21MCA 147.12 SNA 197.40 ECC .25302 INC .7853 vl 30.205

RP 236.81 LAp .43 LOP 215.96 vP 21.180 GAP 9.13 A ZP 90.66 TAL 3.17 TAp 150.29 RCA 147.46 APO 247.35 V2 23.209

RC 190.540 GL 7.65 GP 4.12 ZAL 79.17 ZAP 157.06 ETS 168.69 ZAE 162.02 ETE 14.52 ZAC 94.55 ETC 255.79 CLP 157.41

PLANETOCENTRIC CONIC

C3 11.953 VHL 3.457 DLA

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A_TH INJ TIME

90.00 14 8 59 2750.00 -27.97 78.18 12.38 94.62 14 54 49

90.00 7 35 46 4091.17 -3.47 165.90 7.14 61.88 8 43 57

100.00 13 42 25 2448.82 -29.26 55.89 12.24 96.41 16 23 12

100.00 8 45 3 3867.58 -2.33 148.84 6.51 60.19 9 49 30

110.00 17 16 40 2153.85 -32.54 32.90 11.65 101.11 17 52 34

110.00 9 27 15 3735.31 .48 137.08 4.T5 55.82 10 29 31

DIFFERENTIAL CQRRECTIONs MID-COURSE EXECUTION ACCURACY

TOE .1209 'IRA -.8105 TC3 3.8446 BAU .6171 $GT 3022.4 $GR 484.8 863 695.4

ROE -.2310 RRA -.0909 RC3 .3628 FAU .15923 RRT .§580 RRF -.8110 RTF -.9188

FOE .3T89 FRA .5110 FC-11.5320 BSP 10459 Sr_ 3081.0 R23 -.1074 R13 -.9201

BDE .2607 BRA .8158 8C3 3.8617 FSP 2196 $Gl 3034.7 SG2 400.6 THA 5.21

19.36 RAL 152.88 RAD 6567.5 VEL 11.547 PTH 2.02 VHp 5.789 OpA -.55 RAp 194.44 ECC 1.1967

PO CST TIM INJ 2 LAT INJ 2 LONG

2150.0 -27.03 69.64

3491.2 -7.20 159.22

1848.8 -28.06 47.29

3267.6 -6.28 142.28

1553.9 -30.66 24.18

3135.3 -4.01 130.85

oRBIT DETERMINATION ACCURACY

ST 478.5 SR 385.9 58 362.1

CRT -.3014 CRS .9132 CST .0239

LSA 541.0 MSA 460.2 SSA 66.6

EL1 507.4 EL2 547.0 ALF 152.86
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL !, 1964)

LAUNCH DATE DEC 1 1964 FLIGHT TIME 204.00 ARRIVAL DATE JUN 23 1965

HEL|OCENTR1C CC_IIC

RL 147.30 LAL -.O0 LOt. 68.84 VL

RP 2S6.46 LAp .40 LOP 216.93 Vp

RC 192.766 GL 7.3S GP 4.34 ZAL

PLANETOCENTRIC CONIC

C3 11.747 YHL 3.427 OLA

LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT

90.00 14 4 36 2747.83 -27.96

90.00 7 32 11 4086.03 -3.63

100.00 15 36 2 2446.52 -29.24

100.00 6 41 23 3662.57 -2.50

110.00 17 12 24 2151.31 -32.50

110.00 9 23 33 3730.55 .30

DIFFERENTIAL CCRRECTI_8

TOE .1143 TRA -.7774 TC3 3.9330 BAU .6210

ROE -.2232 RRA -.0963 RC3 .4092 FAU .|6601

FOE .4001 FRA .45?4 FC-12.2346 B$1P 10470

BOE .2323 BRA .7821 BC3 3.9543 FSP 2313

DISTANCE 475.134 EARTH TO MARS

33.537 GAL .72 AZL 89.25 HCA 148.09 SNA 196.68 ECC .25031 INC .7488 vl 30.205

21.159 GAP 8.66 AZP 90.64 TAL 3.60 TAp 151.69 RCA 147.44 APO 245.91 V2 23.244

78.27 ZAF 136.17 ET3 188.61ZAE 162.75 ETE 16.07 ZAC 94.88 ETC 255.78 CLP 156.55

19.40 RAL 151.88 RAO 6567.4 VEL 11.538 PTH

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

78.03 ll.12 94.70 14 50 24

163.62 5.93 61.90 8 40 17

55.72 10.98 96.50 16 18 49

148.57 S.30 60.20 9 45 48

32.70 10.38 101.22 17 48 15

136.81 3.35 55.82 10 25 44

MID-COURSE EXECUTION ACCURACY

S_T 3033.7 _r_R 493.8 SG3 730.3

RRT .5977 RRF -.6537 RTF -.9204

3073.6 R23 -.1174 R13 -.9220

S_1 3048.2 SG2 394.0 THA 5.65

2.01 VHP 5.656 DPA -.37 RAp 194.62 ECC 1.1933

PO CST TIM INJ 2 LAT INJ 2 LONG

2147.8 -27.01 69.49

3486.0 -7.36 158.92

1846.5 -28.05 47.12

3262.6 -6.45 142.00

1551.3 -30.61 24.00

3130.5 -4.19 130.60

ORBIT DETERMINATION ACCURACY

ST 462.4 SR 379.3 SS 368.8

CRT -.2977 CRS .9237 CST -.0197

LSA 539.6 NSA 444.8 SSA 68.6

EL1 491.6 EL2 340.6 ALF 151.92

LAUNCH DATE DEC 1 1964 FLIGHT TIME 206.00 ARRIVAL DATE JUN 25 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 236.12 LAP .37

RC 194.083 GL 7.02

PLANETOCENTRIC CONIC

CS 11.356 VHL 3.399

LNCH AZMTH LNCN TIM_

90.00 14 0 42

90.00 7 26 12

100.00 15 34 8

100.00 8 $7 27

110.00 17 9 29

110.OO 9 19 35

OIFFER(NTIAL r-_RECTIONS

TOE .1034 'iRA -.7490

ROE -.2195 RRA -.0919

FOE .4211 FRA .4018

BOE .2433 BRA .7535

DISTANCE 478.682 EARTH TO MARS

LOL 68.84 VL 33.501 GAL .80 AZI. 89.29 14CA 149.06 $44A 195.99 ECC .24775 INC .7102 VI 30.205

LOP 217.90 VP 21.142 GAP 8.19 AZ1P 90.61 TAt. 4.03 TAp 153.09 RCA 147.43 APO 244.54 V2 23.279

G4P 4.56 zAL 77.39 ZAp 155.26 ETS 168.32 ZN[ 163.51 ETE 17.84 ZAC 95.12 ETC 255.78 CLP 155.66

DLA 19.40 RAL I50.90RAO 6567.4 VEL 11.530 PTH 2.01VHP 5.526 DpA -.20 RAp 194.78 ECC 1.1902

L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZI4TM INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2744.28 -27.94 77.77 9.87 94.83 14 46 26 2144.3 -26.97 59.23

4082.73 -3.74 165.43 4.73 61.91 8 36 15 3482.7 -7.47 158.74

2442.98 -29.21 55.46 9.72 96.63 16 14 31 1843.0 -27.99 46.87

3639.27 -2.61 148.38 4.11 60.2I 9 41 46 3259.3 -6.56 141.82

2147.79 -32.46 32.44 9.12 101.37 17 44 17 1547.8 -30.55 23.7S

3727.22 .17 136.63 2.37 55.82 10 21 43 3127.2 -4.32 130.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.0030 8AU .6228 SGT 3039.4 $GR 506.0 SG3 766.7 ST 446.6 SR 372.6 SS $76.0

RC$ .4600 FAU .17308 RRT .6383 RNF -.6959 RTF -.9211 CRT -.2843 CRS .9354 CST -.0510

FC-12.9664 BSP 10553 _ S081.2 R23 -.1276 R13 -.9229 LSA 537.6 NSA 430.8 SSA 70.8

BC3 4.0314 FSP 2441 $61 3056.7 862 387.3 THA 6.17 EL1 474.7 EL2 336.1 ALF 151.32

LAUNCH DATE DEC 1 1964 FLIGHT TIME 208.00 ARRIVAL DATE JUN 27 1965

MELIOCENYRIC CONIC 0| STANCE 482.25! EARTH TO MARS

RL 147.$0 LAL -.00 LOL 68.84 VL 33.467 GAL .67 AZL 89.33 HCA 150.03 9MA 195.33 ECC .24531 INC .6693 vl 30.205

RP 235.77 LAp .33 LOP 218.88 VP 2|.128 GAP 7.73 AZP 90.36 TAL 4.44 TAp 154.47 RCA 147.42 APO 243.25 V2 23.315

RC 197.185 GL 6.66 GP 4.81ZAL 76.$4 ZAP 154.32 ETS 166.41ZAE 164.27 ETE 19.69 ZAC 95.37 ETC 255.77 CLP 154.74

PLANETOCENTRIC CONIC

C3 11.379 VHL S.373 OLA 19.33 RAL 149.92 RAg 6367.4 VEL

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG lNJ RT ASC INJ AZMTH INJ TIME

90.00 IS 57 16 2739.26 -27.91 77.40 8.63 95.01 14 42 37

90.00 7 23 SO 4081.$4 -S.76 165.35 3.55 61.92 8 31 31

100.00 15 30 41 2458.12 -29.16 55.10 8.48 96.82 16 11 19

100.00 6 33 8 3857.71 -2.67 148.30 2.93 60.22 9 37 25

110.00 17 4 56 2143.22 -32.39 32.10 7.87 101.36 17 40 39

110.00 9 15 22 3725.37 .10 136.$4 1.21 55.82 10 17 27

DIFFERENYIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0997 TRA -.7174 TC3 4.0717 8AU .$244 SGT 3040.2 9GR 521.7 SG3 804.4

ROE -.2139 RRA -.0770 tiC3 .5135 FAU .16042 RRT .6733 RRF -.7363 RTF -.9220

FOE .4386 FRA .3360 FC-13.7260 83P 10589 STe8 3084.6 R23 -.1392 R13 -.9242

60E .2360 BRA .7215 BCS 4.1042 FSP 2574 SGI 3060.9 SG2 381.6 THA 6.73

11.522 PTH 2.01 VHp 5.400 OpA .00 RAp 194o94 ECC 1.1873

PO CST TIM INJ 2 LAT |NJ 2 LONG

2139.3 -26.92 68.88

3461.3 -7.31 158.66

1638.1 -27.92 46.32

3257.7 -6.61 141.73

1343.2 -30.46 23.42

3125.4 -4.39 130.32

ORBIT OETERNINATION ACCURACy

ST 430.8 SR 365.8 88 380.6

CRT -.2628 CRS .9421CST -.0927

LSA 536.6 NSA 413.4 SSA 73.2

EL1 459.6 EL2 328.8 ALF 150.O8

LAUNCH OATE DEC 1 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUN 29 1965

HELIOCENTRIC CONIC DISTANCE 485.840 EARTH TO MARS

RL 147.50 LAL -.00 LOt. 66.84 VL 33.435 GAL .95 AZL 89.37 HCA 151.01 SMA 194.72 ECC .24300 INC .6256 vl 30.205

RP 235.42 LAP .30 LOP 219.85 VP 21.116 GAP 7.28 AZP 90.55 TAL 4.84 TAp 155.85 RCA 147.40 APO 242.03 V2 23.351

RC 199.372 GL 6.26 GP 3.06 ZAL 73.70 ZAP 153.35 ETS 168.29 zA[ 165.03 ETE 22.27 ZAC 95.64 ETC 255.76 CLP 153.81

PLAN£TOCENYRIC CONIC

C3 11.216 VHL 3.349 DLA 19.26 RAL 146.96 RAg 6567.4 VEL 11.515 PTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 13 54 23 2732.63 -27.87 76.92 7.40 95.25 14 39 36

90.00 7 19 1 4081.94 -3.76 165.39 2.38 61.91 6 27 3

100.00 15 27 43 2431.63 -29.12 54.64 7.25 97.05 16 8 15

100.00 8 28 25 3858.00 -2.66 148.31 1.77 60.22 9 32 43

110.00 17 1 47 2137.52 -32.32 31.67 6.63 101.81 t7 37 24

110.00 9 10 50 3729.07 .09 138.52 .06 55.82 lO 12 56

DIFFERENTIAL CORRECTIONS MID-COURgE EXECUTION ACCURACY

TOE .0958 TRA -.6868 TCS 4.1274 BAU .$249 8GT 5036.1 SGR 541.1 SG3 843.6

ROE -.2083 RMA -.0719 RC3 .5763 FAU .18803 RRT .7125 RRF -.?744 RTF -.9128

FOE .4527 FMA .2707 FC-14.SI3R BmP 10568 _ 3084.1R13 -.1519 RI3 J.9253

BDE .2293 BRA .6906 BC3 4.1675 FSP 2706 SG1 306|.0 SG2 376.7 THA 7,35

2.01 VHP 5.277 DpA .23 RAP lg5.08 ECC 1.1846

PC) CST TIM INJ 2 LAT 1NJ 2 LONG

2132.7 -26.85 68.41

3481.9 -7.49 158.69

1831.8 -27.84 46.07

3258.0 -6.60 141.75

1537.3 -30,35 23.01

3123.1 -4.40 130.31

ORBIT DETERMINATION ACCURACY

ST 416.1 SR 358.7 SS 383.2

CRT -.2871 CRS .9457 CST -.1366

LSA 33S.0 MSA 395.8 SSA 73.8

EL1 446.3 EL2 320.3 ALF 148.73
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JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OEC I 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUL 1 1965

HELIOCENTRIC CONIC

RL |47.50 LAL -.00

RP 235.08 LAp .27

RC 201.544 GL 5.83

PLANETOCENTRIC C_IE

C3 11,064 VHL 3.526

LNCM AZMTH LNCH TIME

90.00 13 52 7

90.00 7 13 46

100.00 15 25 15

100.00 9 23 19

110.09 18 59 2

110.00 9 6 1

DIFFERENTIAL CORRECTIONS

TOE .0942 TRA -.8576

ROE -.2028 RRA -.0664

FOE .4808 FRA .1983

BO( .2234 BRA .6609

01STANCE 489.448 EARTH TO MARS

LOt. 68.84 VL 33.404 GAL 1.02 AZL 89.42 HCA 151.99 3MA 194.13 ECC .24080 |NC .5793 vl 30.205

LOP 220,93 VP 21.108 GAP 6.83 AZP 90.51 TAL 5,23 TAp 157.23 RCA 147.38 APO 240,88 V2 23.387

GP 5.36 ZAL 74.90 ZAP 152.36 ET$ 168.16 ZAE 165.80 ETE 25.04 ZAC 95.92 ETC 255.76 CLP 152.84

OLA 19.13 RAL 148.01RAO 6567.4 VEL 11.509 PTH 2.00 VHp 5.157 DpA .48 RAp 195.22 ECC 1.1821

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2724.35 -27.81 76.32 6.19 95.54 14 37 51 2124.4 -26.75 67.82

4064.62 -5.68 165.54 1.25 61.90 8 21 51 3484.6 -7.41 158.84

2424.01 -29.06 54.07 6.05 97.55 16 5 39 1824.0 -27.74 45.52

3860.20 -2.58 148.44 .62 60.21 9 27 39 3260.2 -6.55 141.87

2130.60 -32.22 51.16 5.40 102.10 17 34 33 1530.6 -30.22 22.51

3726.38 .14 136.59 558.92 55.82 10 8 8 3126.4 -4.35 130.38

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.1809 BAU .6257 SGT 3033.1 9GR 565.5 965 885.2 ST 403.3 SR 351.1SS 382.2

RC3 .6435 FAU .19611 RRT .7459 RRF -.8097 RTF -.9235 CRT -.3001CRS .9460 CST -.1857

FC-15.3454 8SP 10581 SG8 3085.3 R23 -.1656 R13 -.9265 LSA 531.8 NSA 378.0 $SA 78.9

BC3 4.2301FSP 2853 $61 3062.7 SG2 575.0 THA 8.04 EL1 435.7 EL2 310.1 ALF 147.42

LAUNCH OATE 0(C I 1964 FLIGHT TIME 2A4.00 ARRIVAL DATE JUL 3 1965

HELIOCENTRIC COLIC DISTANCE 493,075

RL 147.50 LAL -.00 LOt. 68.84 VL 33.575 GAL 1.08 AZL 89.47 HCA 152.97 SMA

tiP 234.71 LAp .24 LOP 221.81 VP 21.102 GAP 6.39 AZP 90.47 TAL 5.61 TAp

RC 203.699 _ 5.55 GP 5.68 ZAL 74.11 ZAP 151.53 ETS 168.01 ZAE 166.54 ETE

PLAN[TOC(NTRIC CONIC

C3 10,923 VHL 3.305 OLA 18.94 RAL 147.08 RAD 6567.4 VEL

LNCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 13 50 25 2714.25 -27.74 75.59 4.98 95.90 14 35 38

90.00 7 8 2 4089.48 -5.52 165.81 .08 61.88 8 16 12

100.00 15 23 20 2414.55 -28.97 53.38 4.82 97.70 16 3 34

100.00 6 17 47 3884.42 -2.44 148.67 359.48 60.20 9 22 12

110.00 19 58 44 2122.34 -32.10 30.54 4.17 102.44 17 32 6

110.00 9 0 53 $729.39 .25 136.75 357.80 55.82 10 3 2

DIFFERENT IAL CORRECTIONS NID-COURSd[ EXECUTION ACCURACY

TOE .0927 TRA -.62M) TC3 4.2178 BAU .6248 _k_T 5021.9 SGR 594.8 $63 928.2

RDE -.1989 RflA -.0806 RC3 .7170 FAU .20444 RRT .7765 RRF -.8417 RTF -.9257

FOE .4850 FRA .1202 FC-16.2034 BSP 10603 _ 3079.8 R25 -.1803 R15 -.9272

BO( .2178 9RA .65_) BC3 4.2763 FSP 3006 SGI 3057.5 962 570.4 THA 8.81

EARTH TO MARS

195.58 ECC .25872 INC .5293 vl 30.205

158.59 RCA 147.37 Apo 239.79 V2 23.424

28.28 ZAC 96.23 ETC 255.75 CLP 151.85

11.503 PTH 2.00 VHp 5.0410pA .77 RAp 195.34 ECC 1.1798

PC) CST TIM INJ 2 LAT INJ 2 LONG

2114.2 -26.64 67.10

3489.5 -7.26 159.12

1814.5 -27.60 44.84

3264.4 -6.39 142.11

1522.3 -30.05 21.93

5129.4 -4.23 130.54

ORBIT DETERMINATION ACCURACY

ST 390.9 SR 343.3 SS 379.1

CRT -.3138 CRS .9437 CST -.2343

LSA 526.9 HSA 360.4 SSA 82.5

EL1 425.3 EL2 299.5 ALF 146.27

LAUMCM OAT( OEC t 1954 FLIGHT TIME 216.00 ARR[VAL DATE JUL 5 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 234.35 LAP .21

RC 205.837 GL 4.84

PLANI[TOCEMTR|C CONIC

C3 10,793 VHL 3.285 OLA

LMCM AZMTM LNCM TIRE L-I TIME INJ LAT

90.00 13 49 18 2702.22 -27.66

90.00 7 I 49 4098.81 -3.29

100.00 19 21 59 2405.33 -28.87

100.00 8 11 49 3870.73 -2.23

110.00 16 54 52 2112.85 -31.95

110.00 8 55 23 $734.18 .44

O1FFERENTIAL CCRRECTION$

TOE .0952 "IRA -.6032 TC3 4.2485 BAU .6237

ROE -.1909 RRA -.0544 RCS .7978 FAU .21309

FOE .4604 FRA .0384 FC-17.0919 BSP 10577

BIDE .2134 BRA .6057 9C3 4.3227 FSP 3164

OISTANCE 496,719

LOt. 66.84 VL 33.547 GAL 1.14 AZL 89.52 HCA 153.96 SMA

LOP 222.80 VP 21.099 GAP 5.96 AZP 90.45 TAL 5.98 TAp

GP 6.02 ZAL 73.36 ZkP 150.27 ETS 167.85 ZAE 167.26 ETE

EARTH TO MARS

193.05 ECC .25674 INC .4764 vl 30.205

159.94 RCA 147.35 APO 258.76 V2 25.461

32.08 ZAC 96.55 ETC 255.74 CLP 150.89

18.70 RAL 146.16 RAD 6567.4 VEL

INJ LONG INJ RT ASC [NJ AZMTH INJ TIME

74.72 5.78 96.33 14 34 19

166.21 558.95 61.86 8 10 5

52.56 5.61 98.12 16 Z 1

149.01 558.36 60.18 9 16 19

29.62 2.95 102.84 17 30 5

137,00 356.70 55.82 9 57 38

NXD-COUR�E EXECUTION ACCURACY

SGT 3008.9 SGR 629.1 SG3 972.8

RRT .8027 RRF -.8699 RTF -.9237

STe8 3074.0 R25 -.1963 R13 -.9280

SG1 $051.6 SG2 369.9 THA 9.67

11.497 pTH 2.00 VHP 4.929 DpA 1.09 RAp 195.45 ECC 1.1776

PO CST TIM INJ 2 LAT INJ 2 LONG

2102.2 -26.49 66.25

3496.6 -7.03 159.52

1805.3 -27.44 44.05

3270.7 -6.18 142.46

1512.7 -29.86 21.24

3134.2 -4.05 130.79

ORBIT DETERMINATION ACCURACY

ST 381.6 SR 334.7 SS 370.9

CRT -.3443 CRS .9375 CST -.2951

LSA 520.6 MSA 341.6 SSA 86.8

ELI 419.4 EL2 285.9 ALF 145.45

LAUNCH DATE DEC 1 1984 FLIGHT TIME 218.00 ARRIVAL DATE JUL 7 1965

_LXOCENTRIC CONIC
NL 147.10 LAL -.OOLOL 88.84 VL
RP 2S3.9| LAP .18 LOP 22S.T9 VP

nC =0T.939 M. 4.27 _ 8.38 Z-_.
FLA_TOCL='N'mICC._IIC

CS 10.9T9 _ S._7
L_cN 4ZMTM LW:H TI_

90.00 13 48 48

90.00 9 55 4

100.00 19 21 11

1OO.O0 9 5 22

110.00 16 53 29

110.00 8 49 31

OIFIrI[RENTIAL GORRECTION6

TOE .0991 TRA -.5770 TC3 4.2S92 BAU .6218

ROE -.1846 flflA -.0475 RCS .8989 FAU .22209

FOE .4468 FRA -.0524 FC-18.0151 BSP 10500

6DE .2095 BRA .5790 BE3 4.5574 FSP 3317

DISTANCE 500.380 EARTH TO MARS

33.321 GAL 1.20 AZL 89.58 HCA 154.95 SHA 192.56 ECC .23487 INC .4180 vl 50.205

21.099 GAP 5.54 AZP 90.38 TAL 6.34 TAp 161.29 RCA 147.33 APO 237.78 V2 23.498

72.63 ZAp 149.16 ETS 167.67 ZAE 167.92 ETE 36.55 ZAC 96.90 ETC 255.73 CLP 149.79

DLA 18.41 RAt. 145.25 RAO 6567.4 V(L 11.492 PTH 2.00 VHp 4.819 DpA 1.45 RAp 195.55 ECC 1.1757

L-I TIM( INJ LAT INJ lONG INJ RT ASC INJ AZ14TH INJ TIME PC, C$T TIM INJ 2 LAT |NJ 2 LONG

• Q88.15 -2T.55 79.71 2.59 96.85 14 33 36 2088.2 -26._2 65.26

410Q.12 -2.99 166.74 357.83 61.83 8 5 30 3506.1 -6.73 160.06

2390.24 -28.74 51.61 2.41 98.60 16 1 1 1790.2 -27.25 43.12

$879.27 -1.94 149.48 357.25 60.16 9 10 1 3279.3 -5.89 142.93

2101.41 -31.78 28.99 1.72 105.31 17 28 31 1501.4 -29.62 20.45

3740.85 .69 137.34 355.60 55.62 9 51 53 3140.9 -3.80 131.14

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 2989.6 SGR 669.6 363 1019.3 ST 373.6 SR 325.3 SS 358.1

flRT .9256 RflF -.8946 RTF -.9255 CRT -.5818 CRS .9261CST -.3610

$68 3063.7 R23 -.2129 R13 -.9286 LSA 511.9 MSA 321.0 SSA 92.3

$G1 5041.1SG2 571.4 THA 10.64 ELi 414.8 EL2 270.8 ALF 145.01
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH CATE DEC I 1964 FLIGHT TIME Z20.0G ARRIVAL DATE JUL 9 1965

HELIOCENTRIC CONIC DISTANCE 504.058 EARTH TO MAR S

RL 147.50 LAL -.00 LOL 68.84 VL 33.295 GAL 1.26 AZL 89.64 HCA 155.94 SMA 192.09 ECC .23309 INC .3560 vl 30.Z05

RP 235.62 LAP .15 LOP 224.79 VP 21.101 GAp 5.12 AZP 80.33 TA L 6.68 TAp 162.62 RCA 147.51 APO 236.86 vZ Z3.536

RC 210.060 GL 3.66 GP 6.79 ZAL 71.93 ZAp 148.06 ETS 167.48 ZAE 168.51 ETE 41.71 ZAC 97.2? ETC 255.?2 CLP 148,71

PLANETOCENTRIC CONIC

C3 10.562 VHL 3.250 DLA 18.05 RAL 144.36 RAD 6367.4 VEL 11.487 pTH 2.00 VHp 4,713 DpA 1.85 RAp 195.64 ECC 1.1738

LNCH AZNXH LNCH TIME L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 48 58 2671.89 -27.41 72.54 1.40 97.40 14 33 30 2071.9 -26.10 64.11

90.00 6 47 45 4118.14 -2.60 167.41 356.72 61.79 7 56 23 3518.1 -6.35 160.7A

100.00 15 21 0 2375.12 -28.38 50.51 1.20 99.16 16 0 35 1775.1 -27.02 42.06

100.00 7 58 24 3890.14 -1.57 150.08 356.15 60.14 9 3 14 3290.1 -5.53 143.53

110.00 16 52 37 2088.49 -31.57 28.04 .50 103.84 17 27 26 1488.5 -29.35 19.54

110.00 8 43 17 3749.54 1.02 137.80 354.53 53.83 9 45 46 3149.5 -3.47 131.59

DIFFERENTIAL CORRECTIONS MID-CouRSE EXECUTION ACCURACY oRBIT DETERHINATICyN ACCURACY

TDE .1039 TRA -.3326 TC3 4.2711BAU .6189 SGT 2964.8 SGR 716.7 SG3 1067.1 ST 367.3 SR 315.1 SS 343,1

ROE -.1780 RRA -.0401RC3 .9848 FAU .23132 RRT .8431RRF -.9156 RTF -.9230 CRT -.4232 CRS .9093 CST -.4271

FOE .4270 FRA -.1472 FC-18.9607 8SP 10329 SG8 3030.2 R23 -.2298 R13 -.9292 LSA 502.4 MSA 299.7 SSA 98.8

8OE .2061SRA .35AOBC3 A.3831FSP 3499 SGi 3027.1SGZ 375.3 THA II.73 EL1 411.4 ELZ 254.9 ALF 144.99

LAUNCH DATE DEC 1 1964 FLIGHT TIME 222.00 ARRIVAL DATE JUL 11 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00 LOL 68.84 VL

RP 233.2_ LAp .11 LOP 225.77 VP

RC 212.144 GL 2.98 GP 7.23 ZAL

PLANETOCENTRIC CONIC

C3 10.460 VHL 3.234

LNCH AZMTH LNCH TIME

90.00 13 49 51

90.00 6 39 31

100.00 15 21 28

100.00 7 30 54

110.00 16 32 16

110.00 8 36 36

DIFFERENTIAL CCARECTIONS

TDE .1115 TRA -.3280 TC3 4.2643 8Au .6156

RDE -.1707 RRA -.0318 RC3 1.0928 FAU .24085

FOE .3949 FRA -.2316 FC-19.9336 BSP 10444

BDE .2039 BRA .5289 BC3 4.4021FSP 3669

DISTANCE 507.731 EARTH TO MARS

33.271 GAL 1.32 AZL 89.71HCA 136.93 SMA 191.64 ECC .23141 INC .2893 vl 30.205

21.106 GAp 4.71 AZP 90.27 TAL 7.01 TAp 163.94 RCA 147.30 APO 235.99 V2 23.574

71.27 ZAP 146.89 ETS 167.27 ZAE 169.00 ETE 47.69 ZAC 97.68 ETC 233.70 CLP 147.61

DLA 17.61RAL 143.47 RAD 6367.4 VEL

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2653.29 -27.24 71.20 .20 98.03 14 34 4

4132.81 -2.13 168.23 355.62 61.76 7 48 43

2357.83 -28.38 49.27 360.00 99.79 16 0 46

3903.30 -1.12 130.81 355.06 60.13 8 55 58

2073.73 -31.33 26.96 359.27 104.43 17 26 30

3760.37 1.44 138.36 353.46 55.84 9 39 16

MID-COURSE ExECuTION ACCURACY

SGT 2934.4 SG,R 771.1 SG3 1116.4

RRT .8609 RRF -.9332 RTF -.9223

SG8 3034.0 R23 -.2466 R13 -.9299

SG1 5009.8 SG2 392.4 THA 12.96

11.483 pTH 2.00 VHP 4.611DpA 2.30 RAP 195.72 ECC 1.1721

PO CST TIM INJ Z LAT INJ 2 LONG

2053.3 -25.83 62.81

3532.8 -5.89 161.57

1757.8 -26.74 40.85

3303.5 -5.08 144.27

1473.7 -29.03 18.51

3160.4 -3.05 132.16

ORBIT DETERMINATION ACCURACY

ST 364.0 SR 303,7 SS 323.3

CRT -.4772 CR9 .8818 CST -.4991

LSA 492.0 MSA 275.0 SSA 107.6

EL1 410.9 EL2 236.4 ALF 145.46

LAUNCH OATE DEC I 1964 FLIGHT TIME 224.00 ARRIVAL DATE JUL 1} 1965

HELIOCENTRIC CO_IC 01 STANCE 511.461 EARTH TO MARS

RL 147.50 LAL -.00 LOL 68.84 VL 33.249 GAL 1.37 AZL 89.78 HCA 157.93 SHA 191.22 ECC .22982 INC .2149 vt 30.205

RP 232.88 LAP .08 LOP 226.77 VP 21.112 GAP 4.30 AZP 90.20 TAL 7.32 TAp 165.26 RCA 147.28 APO 235.17 V2 23.612

RE 214.210 GL 2.23 GP 7.71 ZAL 70.63 ZAp 143.69 ETS 167.0A ZAE 169.34 ETE 54.45 ZAC 98.12 ETC 255.69 CLP 146.47

PLANETOCENTRIC CONIC

C3 10.367 VML 3.220 DLA 17.11RAL 142.60 RAD 6567.4 VEL 11.478 pTH 2.00 VHp 4.512 DpA 2.80 RAp 195.79 ECC 1.1706

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 51 26 2632.18 -2T.03 69.69 359.00 98.78 14 35 19 2032.2 -25.54 61.34

90.00 6 31 18 4130.31 -1.37 169.21 554.53 61.72 7 40 29 3550.3 -5.33 162.56

100.00 15 22 36 2338.19 -28.15 47.85 358.79 100.30 16 1 35 1738.2 -26.41 39.48

100.00 7 42 49 3919.53 -.57 151.69 353.98 60.11 8 48 9 3319.5 -4.55 145.16

110.00 16 32 29 2056.97 -31.04 23.74 358.04 105.10 17 26 46 1457.0 -28.65 17.35

110.00 8 29 26 3773.32 1.94 139.03 352.41 55.87 9 32 19 3173.5 -2,35 132.85

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .1211TRA -.5038 TC3 4.2478 8AU .6123 SGT 2901.0 SGR 833.9 SG3 1167.8 ST 364.6 SR 290.4 SS 298.9

ROE -,1623 RRA -.0226 RE3 1.2129 FAU .23076 RRT .8738 RRF -.9478 RTF -.9212 CRT -.3364 CRS .8353 CST -.5625

FDE .3480 FRA -.3617 FC-20.9409 BSP 10371 SGB 3018.5 R23 -.2628 R13 -.9305 LSA 480.4 NSA 248.2 SSA 119.4

BDE .2026 BRA .5063 8C3 4.4176 FSP 3848 SG1 2992.8 SGZ 393.1 THA 14.35 EL1 412.8 EL2 216.5 ALF 146.59

LAUNCH DATE DEC 1 1964 FLIGHT TIME 226.00 ARRIVAL DATE JUL 15 1965

HELIOCENTRIC CONIC DI STANCE 315.185 EARTH TO MARS

RL 147.50 LAL -.00 LOt_ 68.84 VL 33.227 GAL 1.42 AZL 89.86 HCA 158.93 SMA 190.83 ECC .22831 INC .1347 vl 30.205

RP 232.51 LAp .03 LOP 227.77 Vp 21.121 GAp 3.90 AZP 90.13 TAL 7.63 TAp 166.56 RCA 147.26 APO 234,40 v2 23.650

RC 216.258 GL 1.41GP 8.24 ZAL 70.02 ZAp 144.45 ETS 166.79 ZAE 169.30 ETE 61.88 ZAC 98.60 ETC 255.67 CLP 1A5.29

PLANETOCENTRIC CONIC

C3 10.283 VML 3.207 OLA 16.31RAL 141.74 RAD 6567.4 9EL 11.473 pTH 1.99 9Hp 4.417 DpA 3.35 RAp 195.85 ECC 1.1692

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI, ITH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 33 47 2608.33 -26.77 68.00 357.80 99.39 14 37 16 2008.4 -25.17 59.69

90.00 6 22 5 4170.85 -.90 170m56 355.45 61.70 T 31 36 3370.9 -4.68 163.71

100.00 13 24 27 2316.00 -2T.86 46.27 357.37 101.29 16 3 3 1716.0 -26.02 37.95

100.00 7 34 6 3938.44 .07 152.73 352.91 60.11 8 39 45 3338.4 -3.91 146.20

110.00 16 33 18 2038.01 -30.69 24.37 356.79 105.84 17 27 16 1438.0 -28.22 16.05

110.00 8 21 45 3789.19 2.54 139.87 351.56 53.90 9 24 54 3189.2 -1.93 133.66

DIFFERENTIAL CC_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1329 TRA -.4838 TC3 4.2132 BAu .6083 SGT 2839.6 $GR 903.3 SG5 1220.1 ST 368.9 SR 275.1 SS 273.1

RDE -.1332 RRA -.0122 RC3 1.3454 FAU .26083 RRT .8836 RRF -.9597 RTF -.9198 CRT -.6018 CRS .7367 CST -.6057

FDE .2838 FRA -.4819 FC-21.9399 BSP 10294 SGB 2999.5 R23 -.2775 R13 -.9314 LSA 469.5 MSA 218.4 SSA 135.2

SOl .2028 8RA .4839 BC3 4.4247 FgP 4034 SGt 2971.7 SG2 408.0 THA 13.94 EL1 417.2 EL2 194.3 ALF 148.16
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 19641

LAUNCH DATE DEC 1 1964 FLIGHT TIME 228.00 ARRIVAL DATE JUL 17 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00 LOL 66.84 VL

RP 23Z.14 LAp .02 LOP 228.76 Vp

RC 218.287 GL .50 GP 8.83 ZAL

PLANETOCENTRIC CONIC

C3 10.208 VHL 3.155

LNCH AZMTH LNCH TIME

90.00 13 36 87

90.00 6 12 6

100.00 15 27 2

100.00 7 24 41

110.00 16 54 44

110.O0 8 13 29

DIFFERENTIAL CORRECTIONS

TO( .1459 TRA -.4644 TC3 4.1663 8AU .6040

ROE -.1426 RRA -.0006 RC3 1.4922 FAU .27104

FOE .2071FRA -.6074 FC-22.9876 BSP 10236

BOE .2040 BRA .4644 BC3 4.4236 FSP 4229

DISTANCE 518.923 EARTH TO MARS

33.206 GAL 1.46 AZL 89.95 HCA 159.94 SNA 190.45 ECC .22688 INC .0474 vl 30.205

21.132 GAP 3.51 AZP 90.05 TAL 7.91 TAp 167.85 RCA 147.24 APO 233.66 V2 23.689

69.43 ZAp 143.16 ET8 166.32 ZAE 169.45 ETE 69.73 ZAC 99.13 ETC 255.65 CLP 144.09

OLA 15.82 RAL 140.89 RAO 6567.4 9EL 11.472 pTH 1.99 VHp 4.326 DpA 3.97 RAp 195.92 ECC 1.1680

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT ZNJ 2 LONG

2381.56 -26.45 66.10 336.58 100.49 14 39 58 1981.6 -E4.74 57.85

4194,70 -.13 171.69 352.38 61.68 7 22 1 3594.7 -3.92 165.05

2291.00 -27.32 44.49 356.34 102.16 16 § 13 1691.0 -25.56 36.23

3960.30 .82 133.94 351.85 60.12 8 30 42 3360.5 -3.17 147.42

2016.62 -30.29 22.84 355.53 106.67 17 28 21 1416.6 -27.71 14.59

3807.64 3.24 140.83 330.33 55.93 9 16 57 3207.6 -1.25 134.63

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 2811.7 8GR 987.2 SG3 1273.3 ST 377.2 SR 237.3 SS 250.1

RRT .8908 RRF -.9691RTF -.9178 CRT -.6660 CRS .6244 C$T -.§952

SG8 2980.0 R23 -.2907 R13 -.9323 LSA 439.3 MSA 190.9 SSA 153.6

SG1 2949.1 862 427.7 THA 17.75 ELI 423.3 EL2 171.3 ALF 150.25

LAUNCH DATE DEC 1 1964 FLIGHT TIN[ 230.00 ARRIVAL DATE JUL 19 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 231.76 LAP -.02

RC 220.299 GL -.51

PLANETOCENTRIC CONIC

C3 10.143 VHL 3.185

LNCH AZMTH LNCH TIME

90.00 14 0 56

90.00 6 1 18

1OO.OO 15 30 26

100.00 7 14 30

110.00 16 36 51

110.00 8 4 34

DIFFERENTIAL CC_RECTIONS

TOE .1623 TRA -.4439

R0E -.1298 RRA .0131

FOE .1041 FRA -.7463

BDE .2080 8RA .4440

DISTANCE 522.676 EARTH TO MARS

LOt. 68.84 VL 33.187 GAL 1.50 AZL 90.05 HCA 160.94 SMA 190.10 ECC .22553 INC .0823 V1 30.205

LOP 229.78 VP 21.146 GAP 3.13 AZP 89.95 TAL 8.19 TAp 169.13 RCA 147.23 Apo 232.97 v2 23.728

GP 9.49 ZAL 68.91 ZAP 141.82 ETS 166.22 ZAE 169.13 ETE 77.66 ZAC 99.71ETC 255.63 CLP 142.84

OLA 13.03 RAL 140.03 RAO 6367.4 VEL 11.469 PTH 1.99 VHp 4.239 DpA 4.66 RAp 195.97 ECC 1.1669

L-I TIME [NJ LAT INJ LO_iG INJ RT ASC INJ AZMTH INJ TIME PC) C$T TIN INJ 2 LAT INJ 2 LONG

2551.52 -26.06 63.99 355.34 101.48 14 43 28 1951.S -24.22 55.80

4222.18 .73 173.22 331.32 61.69 7 11 40 3622.2 -3.03 166.59

2262.92 -27.10 42.51 353.09 103.12 16 8 9 1662.9 -25.02 34.32

3986.02 1.68 135.34 350,80 60.13 8 20 56 3386.0 -2.30 148.82

1992.51 -29.80 21.13 354.25 107.57 17 30 4 1392.5 -27.11 12.97

3829.19 4.06 141.96 349.32 56.03 9 8 23 3229.2 -.43 135.75

MID-COUflS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 4.1078 BAU .6006 SGT 2759.5 SGR 1080.6 SG3 1327.9 ST 391.3 SR 238.6 SS 237.6

RC3 1.6560 FAU .28151 RRT .8956 RRF -.9767 RTF -.9137 CRT -.7326 CRS .4010 CST -.4824

FC-24.0284 BSP 10134 SGB 2963.6 R23 -.3004 R13 -.9339 LSA 452.5 NSA 198.7 SSA 144.9

8C3 4.4291 FSP 4420 SG1 2928.8 SG2 452.4 THA 19.82 ELI 433.3 EL2 145.0 ALF 152.90

L&UNCH DATE DEC 1 1964 FLIGHT TIME 232.00 ARRIVAL DATE JUL 21 196S

HEL[OCENTRIC CONIC

RL 147.30 LAL -.00 LOL 68.84 VL

RP 231.38 LAP -.05 LOP 230.79 VP

RC 222.292 GL -1.64 GP 10.21 ZAL

PLANETOCENTflIC CONIC

C3 10.089 VHL 3.175

LNCH AZMTH LNCH TIME

90.00 14 5 51

90.00 5 49 35

100.O0 15 34 41

100.00 7 3 25

110.O0 16 39 42

110.00 7 34 54

DIFFERENT1AL CORRECTIONS

TOE .1606 TRA -.4257 TC3 4.0283 8AU .3972

ROE -.1144 RflA .0266 RC3 1.8382 FAU .29201

FOE -.0237 FflA -.8992 FC-23.0580 86P 10064

BDE .2138 8RA .4267 8C3 4.4279 FSP 4613

DISTANCE 526.442

33.168 GAL 1.54 AZL 90.16 HCA 161,95 9MA

21.161 GAP 2.75 AZP 89.85 TAL 8.44 TAp

68.41 ZAp 140.43 ETS 165.90 EkE 168.59 ETE

EARTH TO MARS

189.77 ECC .22425 INC .1570 V1 50.205

170.40 RCA 147.21Apo 232.32 v2 23.768

85.28 ZAC 100.37 ETC 255.60 CLP 141,56

DLA 14.10 RAL 139.18 RAD 6567.4 VEL 11.466 pIH 1.99 VHp 4.157 DpA 5.44 RAp 196.04 ECC 1.1660

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ 71ME PO CST TIM INJ Z LAT INJ Z LONG

2517.87 -25.59 61.64 354.08 102.57 14 47 49 1917.9 -23.60 53.53

4253.74 1.77 174.98 350.27 61.73 7 0 29 3653.7 -2,02 168.35

2231.39 -26.39 40.30 353.82 104.18 16 11 52 1631.4 -24.38 32.20

4015.41 2.68 136.93 349.77 60.22 8 10 ZZ 3415.4 -1.31 130.43

1963.36 -29.23 19.22 352.94 108.37 17 32 28 1365.4 -26.42 11.17

3834.21 5.01 143.27 348.31 56.14 8 59 9 3254.2 .33 137.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 2698.4 SGR 1187.0 SG3 1382.9 ST 410.4 SR 209.9 Ss 249.3

RRT .8987 RRF -.9826 RTF -.9128 CRT -.7933 CRS .1043 CST -.2366

SGB 2948.0 R23 -.3072 R13 -.9359 LSA 450.4 MSA 241.8 SSA 115.5

SGt 2908.1SG2 483.1THA 22.22 EL1 443.7 EL2 1t7.7 ALF 156.15

LAUNCH OATE DEC 1 1954 FLIGHT TIM( 234.00 ARRIVAL DATE JUL 23 1963

HELIOCENTRIC CONIC

RL 147.30 LAL -.00 LOt. 68.64 VL

RP 231.01 LAp -.09 LOP 231.81 VP

RC 224.266 GL -2.91 GP 11.03 ZAL

PLAN_TOCENTRIC C(_lIC

C3 IO.O46 _L 3.170

LNCH AZMTM LNCM TIME

90.00 14 11 45

90.00 5 36 49

100.00 13 39 53

100.00 6 $1 24

110.00 17 3 22

110.00 7 44 24

DIFFERENTIAL CORRECTIONS

TOE .2004 TRA -.4122 TCS 3.9286 BAu .5947

ROE -.0956 RRA .0464 RC3 2.0404 FAU .30233

FOE -.1836 FRA-I.05Zl FC-26.0489 B_IP 10022

BDE .2221 BRA .4146 BC3 4.4269 FSP 4815

DISTANCE 530.221 EARTH TO MARS

33.151 GAL 1.58 AZL 90.28 HCA 162.97 SMA 189.45 ECC .22303 INC .2786 V1 30.205

21.178 GAP 2.38 AZP 89.73 TAL 8.69 TAp 171.66 RCA 147.19 Apo 231.71 V2 23.807

67.96 ZAP 138.99 ETS 165.54 ZAE 167.76 ETE 92.28 ZAC 101.09 ETC 235.57 CLP 140.25

DLA 13.04 RAL 138.32 RAO 6567.4 VEL 11.463 PTH 1.99 VHP 4.079 DpA 6.30 RAP 196.10 ECC 1.1654

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2480.16 -25.00 59.03 352.80 103.73 14 53 6 1880.2 -22.86 51.01

4289.79 2.93 176.99 349.24 61.82 6 48 19 3689.8 -.86 170.36

2195.99 -25.98 37.85 332.52 105.33 16 16 29 1396.0 -23.62 29.84

4049.19 3.82 158.81 348.75 60.33 7 58 33 3449.2 -.16 152.29

1934.76 -28.5fl 17.10 351.61 109.63 17 35 37 1334.8 -23.60 9.16

3883.19 6.11 144.80 347.33 56.30 8 49 7 3283.2 1.64 138.37

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT 2630.5 SGR 1307.9 $63 1437.0 ST 435.3 SR 179.0 SS 294.6

RflT .8991 RRF -.9871RTF -.9087 CRT -.8423 CRS -.1fi38 CST .0628

SGB 2937.7 R23 -.3112 R13 -.9380 LSA 462.7 MSA 293.6 $gA 89.2

SG1 2891.2 SG2 520.8 THA 24.93 EL1 461.8 EL2 90.9 ALF 160.O9
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Jp/TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 1. 1964

HEL|OCENTRIC CONIC

RL 147.50 LAL -.DO

RP 250.82 LAP -.11

RC 226.222 GL -4.34

PLANETOCENTRIC CO_IC

C3 lO.OE3 VHL 3.186

LNCH AZMTH LNCM TIN(

90.00 14 19 46

90.00 5 2_ 52

100.00 15 49 6

100.00 6 38 13

110.00 1• • 54

110.00 • 32 54

FLIGHT TI_[ 236.00 ARRIVAL OATE JUL 25 lg65

O|STANCE 554.014 EARTH TO MARS

LOt. 68,84 VL 33.134 GAL 1.62 AZL g0.41 HCA 163.g8 SMA 18g.lS ECC .22191 INC .414§ VI 30.205

LOP 232.82 VP 21.197 GAP 2.01 AZP 89.60 TAL 8.92 TAp 172.90 RCA 147.18 APO 231.13 V2 23.847

6P 11.95 ZAL 87.54 ZAP 137.49 ETS 165.15 ZAE 166.67 ETE 98.46 ZAC 101.91 ETC 255.53 CLP 138.89

DLA 11.81 RAL 137.45 RAO 6567.4 VEL 11.464 PTH 1.gg VHP 4.007 DpA 7.28 RAp 196.18 ECC 1.1650

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

E437.87 -24.29 56.14 551.49 105.05 14 59 24 1837.9 -21.99 48.22

4331.10 4.26 179.30 348.22 61.98 6 35 3 3731.1 .48 172.67

ZLS6.19 -25.23 55.13 351.19 106.58 16 22 3 1536.2 -22.72 27.23

4088.01 5.12 160.96 547.75 80.$1 7 46 21 3488.0 1.16 154.42

1900.22 -27.73 14.74 350.25 110.83 17 59 35 1300.2 -24.65 6.93

3916.75 7.37 146.58 346.36 56.53 8 58 11 3316.7 2.92 140.32

DIFFERENTIAL C_RRECTI_iS HID-COURSE EXECUTION ACCURACY

TOE .2239 TRA -.39•4 TC3 3.816Z BAU .5949 SGT 2557.9 SGR 1446.8 SG5 1491.5

ROE -.0719 RRA .0677 RCS 2.2671FAU .31266 RRT" .6962 RRF -.9906 RTF -.9044

FOE -.3819 FRA-I.ZZSO FC-27.0050 B_P 9973 SG8 2938.7 923 -.3093 915 -.9416

BOE .2351 ERA .4031 9C3 4.4388 FSP 5006 SG1 2894.1SGZ 564.0 THA 28.10

LAUNCH OATE DEC 1 1964 FLIGHT TIME 238.00

HELIOCENTRIC CONIC DISTANCE 537.821

RL 147.50 LAL -.DO LOL 68.84 VL 33.118 GAL 1.85 AZL 90.57 HCA 165.00 SMA 188.87 ECC .22083

RP 230.24 LAP -.15 LOP 135.85 VP 21.217 GAP 1.66 AZP 89.45 TAL 9.13 TAP 174.14 RCA 147.16

RC 229.159 GL -5.96 GP t2.99 ZAL 67.18 ZAP 135.91 ETS 164.72 ZAE 165.35 ETE 105.74 ZAC 102.85

PLAN[TOCENTRIC CONIC

CS 10.020 VHL S.165 OLA 10.$9 RAL 131.SI RAD 9S97,4 VEL 11.463 PTH 1.99 VHP 5.940 OpA 8.38

LNCH AZMTH LNCM TIME L-I TIN( INJ LAT ZNJ L_N6 INJ RT ASC INJ AZMTH INJ TIME _0 CST TIN

90.00 14 29 59 9390.$4 -93.4| 59.95 350.14 106.40 _5 6 49 1790.3

9O.OO 5 T 31 4378.49 5.77 18t,97 347.24 62.23 6 20 29 3778.5

100.00 15 53 29 211t.56 -24.33 39.10 349.85 107.93 16 28 40 1511.4

100.00 6 25 49 4139.70 9.91 163,44 346.77 60.78 7 32 35 3532.7

110.00 17 IS 29 1861.17 -29.79 lt.12 348.85 112.11 17 44 2• 1261.2

110.00 7 20 14 3955.SS 8.93 148,65 345.42 56.84 8 26 10 5355.6

DIFFERENTIAL C(_RECTi_IS NID-COUgaE ExECUTION ACCURACY

TOE .2969 TRA -.$713 TC3 3.7179 BAU .6034 $GT 9502.1SGR 1613.0 SG3 1551.7

RDE -.0594 RRA .0964 RC3 2.5301FAU .32395 RRT .898| RRF -.9933 RTF -.9026

FOE -.9599 FRA-1.4476 FC-97.9901 RiP _0 _ _TT.O 923 -.2967 913 -.9482

BOE .2954 BRA .3939 BC3 4.5049 FIP 5119 SG1 9914.| $GZ 608.7 THA 31.61

ORBIT DETERMINATION ACCURACY

ST 466.9 SR 141.g SS 379.6

CRT -.8722 CRS -.2710 CST .3271

LSA 513.4 NSA 337.9 SSA 67.0

ELI 483.4 EL2 67.1ALF 164.86

ARRIVAL DATE JUL 27 1965

EARTH TO MARS

INC .5679 V1 30.205

APO 230.58 V2 23.887

ETC 255.49 CLP 137,49

RAp 196.28 ECC 1.1649

INJ 2 LAT INJ 2 LONG

-20.94 45.13

2.01 175.31

-21.65 24.33

2.67 156.87

-23.52 4.46

4.40 142.36

ORBIT DETERMIMATION ACCURACY

ST 522.4 $R 99.8 SS 521.0

CRT -.7768 CRS -.0960 CST .5508

LSA 651.6 MSA 357.0 SSA 47.6

EL1 528.2 ELI 62.2 ALF 171.4_

LAUNCH DATE DEC I 1964 FLIGHT TIME 240.00

HELIO¢EMTgiC C4:NIC

RL 14•.50 LAL -.DO

RP 229.89 LAp -.18

RC 230.078 GL -7.61

PLANETOCENTR|C CONIC

CS 10.043 VHL 3.169

LNCM AZMTM LNCH TIME

90.00 14 36 38

gO.DO 4 50 31

100.00 19 2 13

100.00 9 • 37

riO.D0 17 20 7

110.00 • 6 12

LOL 99.84 VL

LOP 234.87 VP

GP 14.18 ZAL

ARRIVAL DATE JUL 29 1965

DISTANCE 541.637 EARTH TO MARS

35.104 6AL 1.68 AZL 90.75 HCA 186.03 SMA 188.61 ECC .21982 INC .7447 vl 30.205

21.239 GAP 1.30 kZP 89.28 TAL 9.33 TAp 175.36 RCA 147.15 Apo 230.07 V2 23.927

66.69 ZAP 134.27 (TS 184.24 ZAE 165.73 ETE 108.13 ZAC 103.91 ETC 255.43 CLP 136.05

DLA 8.72 RAL 135.63 RAD 6567.4 VEL 11.464 PTH 1.99 VHP 3.880 OpA 9.62

L-I TIME INJ LAT ZHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2359.61 -22.33 49.36 348.77 107.88 15 15 54 1736.6

4433.13 7.49 185.06 346.29 62.61 8 4 24 3833.1

2OSO.5S -23.22 26.74 348.44 109.37 16 36 33 1460.6

4184.39 6.32 t66.32 345.85 61.19 7 17 21 5584.4

1919.75 -25.59 9.20 347.42 115.48 17 50 24 1216.8

4000.99 10.51 151.09 544.53 57.28 8 12 53 3401.0

RAp 196.41 ECC 1.1653

INJ 2 LAT 1NJ 2 LONG

-19.68 41.69

3.76 178.36

-20.37 21.10

4.41 159.72

-22.19 1.70

6.12 144.74

DIFFERENTIAL r.._RRECT|(_43

TOE .2850 TRA -.366? TC3 S.SSO? BAU .60•9

ROE .0001 RRA .1262 RC3 2.8093 FAU .33300

FOE -.9422 FRA-1.6379 FC-28.7059 BSP 986T

8DE .2650 BRA .3879 BCS 4.5277 FSP 5313

LAUNCH DATE DEC 1 1964

HELIO(ENTRIC CCI41C

RL _47.50 LAL -.00

RP Z29.4• LAp -.21

RC 231.975 Gt. -9.95

PLANE•OCENTRIC CONIC

C3 10.105 Vt4L 3.179

LNCH AZMTH LNCH TIME

9O.OO 14 47 54

go.Do 4 $1 51

100.00 16 IE 29

100.00 5 49 37

110.00 17 28 T

110.00 6 50 98

MID-COURSE ExECuTION ACCURACY

SGT 2404.2 SGR 1795.5 SG5 1599.9

RRT .3924 RRF -.9952 RTF -.8945

S_B 3000.6 RZ3 -.2861 R13 -.9533

$G1 2925.9 SG2 665.6 THA 35.82

FLIGHT TIN( 242.00

DISTANCE 545.466

69,64 VL 33.090 GAL 1.70 AZl. 90.96 HCA 167.05 SMA 188.36 ECC .21886

235.60 VP 21.963 GAP .96 AZP 89.07 TAt. 9.51 TAP 176.57 RCA 147.14

GP 15.54 ZAL 66.6T 2AP 132.53 ETS 163.72 ZA( 161.89 ETE 111.69 ZAC 105.15

DLA 6.76 RAL 134.67 RAO 6537.4 VEL 11.467 PTH 1.99 VHP 5.828 DpA 11.05

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2975.63 -9|.00 45.39 347.36 109.44 15 25 50 1675.6

4469,51 6.49 199.66 345.4t 63.18 5 46 27 3896.5

200_,84 -91.67 24.98 347.02 t10.g0 16 45 52 1402.8

4244.52 10.29 169.72 344.96 61.77 7 O 22 3644.5

IT99.13 -24,17 5.95 545.96 114.94 17 57 33 1166.1

4054,00 1_.44 153.96 543.70 57.90 7 58 2 3454.0

DIFFERENTIAL CCRRECTION6

TOE .3123 TRA -.3917 TC3 3.3464 BAU .9178

ROE .OSO6 RRA .1_9 9C3 3.1154 FAU .34079

FOE-1.2861FRA-I.944• FC-_9.9024 BgP 10096

6DE .3164 BRA .3966 BC3 4.5743 F_P 5487

HID-COURSE EXECUTION ACCURACY

S6T 2296.2 S6R 2004.5 313 1642.1

RRT .8844 RRF -.9966 RTF -.8645

SG8 3049.5 R25 -.2676 915 -.9600

SG1 2961.9 SG2 •25.8 THA 40.59

ORB|T DETERMINATION ACCURACY

ST 557.3 SR 87.5 8S 671.2

CRT -.2101CRS .5237 C6T .6577

LSA 798.0 MSA 361.3 6SA 36.6

EL1 557.6 EL2 85.S ALF 178.07

ARRIVAL DATE JUL 31 1965

EARTH TO MARS

INC .9505 vl 30.205

APO 229.59 V2 23.968

ETC 255.35 CLP 134._6

RAP 196.58 ECC 1.1663

%NJ 2 LAT INJ Z LONG

-18.16 37.86

5.78 181.92

-18.83 17.50

6.42 163.05

-20.61 358.62

8.11 147.55

ORBIT DETERMINATION ACCURACY

ST 599.8 6R 140.4 SS 855.8

CRT .4475 CRS .9185 CST .7364

LSA 990.4 MSA 360.8 SSA 28.0

EL1 603.2 EL2 124.8 ALF 6.25
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE OEC 1 1984

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP Z29.09 LAP -.25

RC 233.848 GL -12.43

PLAN[TOCEHTR|C CIVIC

C3 10.217 VHL 3.198

LMCH AZMTM LNCH TINE

90.00 IS 1 10

gO.O0 4 10 2

100.00 16 24 37

100.00 S 29 18

110.00 17 37 42

110.00 G 32 40

FLIGHT TIME 244.00 ARRIVAL DATE AUG 2 1965

DISTANCE 549.306

LOt. 88.84 VL 33.078 GAL 1.73 AZL 91.19 HCA 168.09 SMA

LOP 238.93 VP 21.289 GAP .82 AZP 88.83 TAL g.88 TAp

GP 17.11 ZAL 66.54 ZAP 130.70 ETS 163.14 ZAE 159.7g ETE

EARTH TO MARS

188.13 ECC .2179§ INC 1.1923 vl 30.205

177.77 RCA 147.13 Apo 229.14 v2 24.009

114.52 ZAC 106.55 ETC 255.26 CLP 133.02

DLA 4.49 RAL 133.63 RAD 8587.4 VEL 11.472 PTH 1.99 VHP 3.787 DpA 12.88 RAp 196.81 ECC 1.1681

L-I TIME INJ LAT ]NJ LONG INJ RT ASC 1NJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2205.94 -16.38 40.83 345.94 111.08 15 37 $8 1605.9 -16.32 33.58

4570.68 11.70 192.97 344.63 64.03 5 26 13 3970.7 8.12 186.13

1838.76 -20.20 20.78 345.58 112.51 16 56 $4 1336.8 -16.98 13.47

4315.08 12.52 173.76 344.21 62.63 8 41 11 371§.1 8.75 166.99

1708.03 -22.46 2.31 344.48 116.47 18 8 10 1108.0 -18.72 355.17

4116.59 14.68 157.44 342.96 58.78 7 41 17 3516.6 10.44 IS0.91

DIFFERENTIAL C_RRECTIONS

TOE .$409 TRA -.3804 TC3 3.1181 BAU .6348

ROE .1188 RRA .2070 RC$ 3.4487 FAU .34882

FOE-1.8901FRA-2.0874 FC-29.3892 BSP 10487

BIDE .3904 BRA .4158 BC3 4.6478 FSP 5663

MID-COURSE EXECUTION ACCURACY

SGT 2183.2 _ 2244.4 _13 1675.0

RRT .8732 RRF -.9878 RTF -.8719

3131.1 R23 -.2425 R13 -.9678

$81 3030.3 $GZ T88.0 THA 48.91

LAUNCH DATE DEC 1 1984

ORBIT DETERMINATION ACCURACY

ST 644.0 SR 246.S SS 1071.6

CRT .6946 CRS .9860 CST .7913

LSA 1222.8 MSA 358.6 SSA 21.4

EL1 668.0 ELI" 170.9 ALF 15.95

HELIOCENTRIC CONIC

RL 147.$0 LAL -.00

RP 228.T0 LAP -.28

RC 83§.703 GL -15.58

PLANE TOCENTR l C C_IC

C3 10.408 VHL 3.228

LNCH AZNTH LNCH TIME

90.00 15 18 51

90.00 3 45 Z4

100.00 18 39 2

100.00 S 5 55

110.00 17 49 11

110.00 8 12 14

FLIGHT TII4E 246.00 ARRIVAL DATE AUG 4 1965

DISTANCE 553.158 EARTH TO MARS

L(_. 68.84 VL 33.064 GAL 1.75 AZI. 91.48 14CA 169.12 SMA 187.91 ECC .21711 INC 1.4780 Vl 30.205

LOP 237.96 VP 21.315 GAP .29 AZP 88,$5 TAL 9.83 TAP 178.95 RCA 147.12 APO 228.71 V2 24.049

GP 18.95 ZAL 66.54 ZAP 128.75 ET8 182.49 ZA[ 157.40 ETE 116.69 ZAC 108.22 ETC 255.13 CLP 131.44

DIFFERENTIAL C(_RECT|ON$

• TOE .$773 TRA -.3582 TC8 2.8749 BAU .6649

ROE .2107 RRA .28T2 RC3 3.8187 FAU .$§218

FDE-Z.ZOSR FRA-2.$214 FC-H.2998 291P 10891

ROE .4322 lIRA .4453 BC3 4.7781FSiP 5733

DLA 1.79 RAL 132.51RAO 6567.4 VEL 11.480 PTH 2.00 VHp 3.757 DpA 14.58 RAp 197.13 ECC 1.1713

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME .PO CST TIM INJ 2 LAY INJ 2 LONG

2125.60 -17.31 35.93 344.53 112.76 15 52 17 1525.8 -14.08 28.74

4655.47 14.26 196.14 344.00 85.28 S 3 3 4058.5 10.81 191.17

1890.54 -18.15 16.05 344.15 114.17 17 10 2 1260.5 -14.73 6.93

4398.78 1S.OR 178.68 543.60 63.88 6 19 13 3798.8 11.45 171.74

1640.94 -20.36 358.23 343.00 118.07 18 16 32 1040.9 -16.45 351.29

41R1.13 17._6 161.68 342.39 60.03 7 22 6 3591.1 13.15 154.98

MID-COURW[ EXECUTION ACCURACY ORBIT D(TEflM|NATION ACCURACY

S_T 2071.2 SGR 2535.7 SG3 1705.4 ST 698.8 SR 407.2 SS 1346.3

RRT .8802 RRF -.9964 RTF -.8579 CRT .8008 CRS .9973 CST .0357

SGa 3274.1 R23 -.2088 R13 -.9763 LSA 1529.5 MSA 356.2 SSA 16.1

SGI 3182.7 8GL 846.8 THA 51.66 ELI 778.5 EL2 218.9 ALF 27.56

LAUNCH DATE DEC I 1944

HELIOCENTRIC CONIC

RL _ 147.S0 LAL -.00

RP 228.31 LAP -.31

RC 23?.53T GL -10.76

PLAMETOCEMTRIC CORIC

CS lb.716 VHL 3.274

LMCH AZMTH LNCH TIME

90.00 15 $5 42

90.00 3 18 38

100.00 16 56 23

100.00 4 38 38

110.00 18 S T

110.00 S 48 24

FLIGHT TIME 248.00 ARRIVAL DATE AUG 6 1965

DISTANCE 557.020 EARTH TO MARS

LOL 68.84 VL $3.052 GAL 1.77 AZL 91.83 HCA 170.15 SHA 187.71 ECC .21631 INC 1.8264 vl 30,205

LOP 239.00 VP 21.344 GAP -.04 AZP 88.20 TAL 9.97 TAp 160.13 RCA 147.11 Apo 228.31 V2 24.090

GP 21.11 ZAL 66.69 ZAP 128,66 ET9 161.78 ZAE 154.69 ETE 116.29 ZAC 110.20 ETC 254.96 CLP 129.79

OLA -1.42 RAL 131.27 RAO 6567.4 VEL 11.494 PTH 2.00 VHp 3.745 OpA 16.76 RAp lg7.57 ECC 1.1764

L-I TIM( INJ LAT INJ LONG INJ RT ASC %NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2031.97 -14.76 30.24 343.18 114.44 16 g 34 1432.0 -11.34 25.23

4783.95 17.18 204.53 $43.61 87.13 4 36 2 4163.g 13.92 197.36

1771.71 -15.$9 10,70 342.78 115.83 17 25 33 1171.7 -11.99 3.76

4499.44 18.00 184.69 348.23 65.73 5 53 38 $899.4 14.58 177.58

1562.82 -17.79 353.63 341.$6 119.88 18 29 10 962.8 -13.71 346.90

4281.09 20.24 166.95 342.06 61.85 6 39 45 3681.1 16.32 160.02

DIFFERENTIAL CCRRECTION9

TOE .4152 TRA -.3567 TC3 2.5884 BAU .7054

ROE .3364 RflA .3412 RC3 4.1885 FAU .3§335

FDEoZ.7880 FRA-2.STGT FC-29.3484 BSP 11564

BIDE .5344 BRA .4938 Be3 4.9237 FSP 5795

LAUNCH DATE DEC 1 19(;4

HELIOCENTRIC CONIC

RL 147.50 LAL -.O0 LOL 69.84 VL 53.042 GAL

RP 227.92 LAP -.35 LOP 240.04 V1P 21.373 GAP

MIO-COURSE ExECuTION ACCURACY

SGT 1946.8 $GR 2867.6 SG3 1713.8

RRT .8422 RRF -.9989 RTF -.8390

SG8 3466.0 R23 -.1719 R13 -.9840

SGI 3347.4 $82 899.1 THA 57.62

ORBIT DETERMINATION ACCURACY

ST 752.2 SR 620.9 SS 1647.7

CRT .8532 CRS .9994 CST .8665

LSA 1881.7 MSA 353.6 SSA 12.2

EL1 940.3 EL2 259.1 ALF 58.65

FLIGHT Tit( 250.00 ARRIVAL 0ATE AUG B 1965

OISTANCE 560.695 EARTH TO MARS

1.79 AZL 92.26 HCA 171.19 SMA 187.52 ECC .21555 INC 2.2564 vt 30.205

-.35 AZP 87.77 TAL 10.10 TAp 181.29 RCA 147.10 APO 227.94 V2 2A.132

RC 239.350 GL -22.8§

PLAM(TQ(_TNIC CONIC

C3 11.210 VHL 3.848 DLA

LMCH AZNTH LNCH TIN( L-I TIN( INJ LAX

90.00 15 58 52 1921.20 -11.54

90.00 2 42 12 4898.20 20.39

100.00 17 17 43 1988.81 -12.3|

100.00 4 9 1 4822.82 21.28

110.00 18 20 18 1470.99 -14.82

110.00 S 19 58 4391.41 23.63

DIFFERENTIAL CGRRECTION$

TOE .4§70 TRA -.1822 TC3 2.2824 8AU .7822

ROE .5130 RRA .4899 RC3 4.S548 FAU .35089

FDE-3.4781FRA-2.8506 FC027.0832 BSP 12474

SO( .6885 BRA .5698 BCS 5.0857 FSP 5758

GP 23.69 ZAL 67.07 ZAP 124.39 ETS 160.99 ZAE 151.59 ETE 119.38 ZAC 112.55 ETC 254.73 CLP 128.08

-5.27 RAL 129.86 RAD 6567.4 VI[L 11.515 PTH 2.01VHP 3.755 DpA 19.35 RAp 198.17 ECC 1.1845

|NJ LCNG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

23,70 341.98 116.04 16 30 53 1321.2 -7.95 16,66

212.184 343.63 69.92 4 3 45 4293.2 17.47 205.18

4,56 341.55 117.42 17 45 30 1066.8 -8.61 557.80

192.39 343.27 68.49 3 23 4 4022.8 18.17 184.98

348.40 340.25 121.25 18 44 47 871.0 -10.38 341.87

173.72 342.16 64.55 6 33 9 3791.4 20.01 166.A5

MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1815.0 SGR 3263.6 SG3 1702.4 8T 805.3 SR 914.G SS 1994.0

RRT .8170 RRF -.9993 RTF -.8130 CRT .8839 CRS .999g CST .8886

3734.3 R23 -.1345 R13 -.9902 LSA 2310.2 MSA 352.1SSA 9.2

SGI 3612,6 SG2 943.5 THA 63.62 EL1 1183.4 EL2 291.1 ALF 49.11
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 1 1964

HELIOCENTRIC CO_IC

RL 147.50 LAL -.00

RP 227.53 LAP -.38

RC 241.142 GL -27.76

PLANETOCENTRIC CONIC

C3 12.011VHL 3.468

LNCH AZMTH LNCH TIME

90.00 16 28 22

90.00 1 59 27

100.00 17 44 49

100.00 3 25 41

110.00 18 41 57

110.00 4 4S 3

FLIGHT TIME 252.00 ARRIVAL DATE AUG 10 1965

DISTANCE 564.779 EARTH TO MARS

LOL 68.84 VL 53.051 GAL 1.80 AZL 92.80 HCA 172.24 8MA 187.54 ECC .21485 [NC 2.8024 vl 30.205

LOP 241.09 VP 21.404 GAp -.67 AZF 87.22 TAL 10.21 TAp 182.44 RCA 147.09 Apo 227.59 V2 24.173

GP 26.79 ZAL 67.75 ZAp 121.69 ETS 160.13 ZA[ 148.03 ETE 120.04 ZAC 115.40 ETC 254.40 CLp 126.29

DLA -9.91 RAL 128.20 RAO 8567.5 VEL 11.550 PTH 2.02 VHp

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH [NJ TIME

1787.23 -7.43 16.00 341.12 117.40 16 58 9

5055.95 23.62 223.34 344.29 74.21 3 23 43

1540.56 -8.33 357.38 340.64 118.81 18 10 30

4777.83 24.79 202.58 343.97 72.74 4 45 19

1361.67 -10,66 342.39 339.22 122.67 19 4 39

4529.50 27.37 182.70 342.97 68.68 6 0 32

3.798 DpA 22.42 RAp 199.00 ECC 1.1977

PO CST TIM INJ 2 LAT INJ 2 LONG

1187.2 -3.70 9.31

4455.9 21.42 215.48

940.6 -4.42 350.77

4177.8 22.19 194.73

761.7 -6.30 336.04

5929.5 24.23 174.95

DIFFERENTIAL CCRRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURAC_

TOE .5037 TRA -.3706 TC3 1.8992 BAU .8394 8GT 1677.2 9GR 3736.4 SG3 1660.7 ST 854.2 SR 1313.7 SS 2370.2

ROE .7726 RRA .5754 RC3 4.8705 FAU .34223 RRT .7830 RRF -.9995 RTF -.7782 CRT .9032 CRS 1.0000 CST .9042

FOE-4.2514 FRA-3.1364 FC.24.6683 9SP 13675 SG_ 4095.8 R23 -.0998 R13 -.9945 LSA 2819.6 MSA 351.1 SSA 6.9

0OE .9223 BRA .6844 BC3 5.2277 FSP 5603 961 3976.5 SG2 980.2 THA 69.32 ELI 1535.2 EL2 313.8 ALF 58.06

LAUNCH OAT( OEC 1 1964 FLIGHT TIME 254.00 ARRIVAL DATE AUG 12 1965

H(LIOCENTRIC C_NIC DISTANCE 568.673 EARTH TO MARS

RL 147.50 LAL -.00 L(_. 68.84 VL 33.022 GAL 1.81 AZL 93.52 HCA 173.28 SNA 187.17 ECC .21419 INC 3.5204 vt 30.205

RF 227.14 LAP -.41 LOP 242.13 VP 21.436 GAp -.98 AZP 86.50 TAL 10.30 TAp 183.58 RCA 147.08 APO 227.26 v2 24.214

RC 242.914 GL -$3.6964P 30.58 ZAL 68.84 ZAP 119.11ETS 159.21ZAE 143.87 ETE 120.35 ZAC 118.87 ETC 253.92 CLP 124.40

PLAMETOCENTRIC CONIC

C3 13.349 VHL 3.684 DLA -15.50 RAL 126.18 RAO 6567.5 VEL 11.608 PTH 2.03 VHp 3.894 DpA 26.11 RAp 200.17 ECC 1.2197

LNCH AZNTH LNCH TIME L-! T|IAE INJ LAT INJ LONG INJ RT A9C INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

90.00 17 8 27 1619.48 -2.05 6.51 340.98 118.25 17 35 26 1018.5 1.74 359.89

90.00 1 3 18 5269.93 26.96 238.20 345.96 81.01 2 31 6 4689.9 25.44 229.86

100.00 18 21 17 1383.45 -3.08 348.66 340.40 119.75 18 44 21 783.4 .go 342.14

100.00 Z 33 7 4980.19 29.12 218.86 345.74 79.43 3 56 7 4380.2 26.38 208.29

110.00 18 10 36 1228.96 -5.72 335.31 336.77 123.76 19 51 5 629.0 -1.25 32g.08

110.00 4 0 17 4707.43 31.15 195.16 344.95 75.16 5 18 44 4107.4 28.80 186.75

DIFFERENTIAL C_RRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .5598 TRA -.3830 TC3 1.5071 BAU .9408 SGT 1540.1 $GR 4290.9 9G3 1571.3 ST 898.1 SR 1845.4 Ss 2739.2

RDE 1.1504 RRA .7828 RC3 5.0500 FAU .32490 RRT .7375 RRF -.9997 RTF -.7318 CRT .9157 CRS 1.0000 CST .9181

FDE-3.OTA5 FRA-3.3929 FC-21.0840 8SP 15270 _ 4559.0 R23 -.0712 R13 -.9971 LSA 3404.7 MSA 351.0 SSA 5.1

BOE 1.2794 BRA .8533 9C3 5.2701FSP 5315 SGI 4447.2 SG2 1003.4 THA 74.36 EL1 2025.8 EL2 328.8 ALF 65.28

LAUNCH DATE DEC 1 1984 FLIGHT TIME 256.00 ARRIVAL DATE AUG 14 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 226.75 LAP -.44

RE 244.61HI, GL -40.83

PLANETOCENTRIC CONIC

CS 15.707 VHL 3.963

LNCM AZNTM LNCM TIM(

90.00 18 11 30

90.00 23 35 51

100.00 19 18 49

100.00 1 17 10

110.00 19 51 52

110.00 2 58 36

DISTANCE 572.572 EARTH TO MARS

LOt. 68.84 VL 33.013 GAL 1.82 AZL 94.50 HCA 174.33 SMA 187.02 ECC .21357 INC 4.5025 vt 30,205

LOP 243.19 yp 21.470 GAP -1.29 AZP 65.52 TAL 10.35 TAp 184.71RCA 147.08 APO 226.96 V2 24.256

GP 35.16 ZAL 70.48 ZAP 115.94 ET5 158.29 ZAE 138.99 ETE 120.43 ZAC 123.11ETC 255.20 CLP 122.35

OLA -22.23 RAL 123.82 RAD 8587.6 VEL 11.709 PTH 2.06 VHp

L-! TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME

1381.04 5.58 353.24 342.52 117.81 18 34 31

5579.48 28.24 260.68 348.81 92.15 25 8 51

1170.28 4.13 336.95 541.72 119.63 19 36 19

5285.49 29.89 237.82 348.85 90.26 2 44 55

1080.37 .70 326.49 339.59 124.18 20 9 32

4948.15 33.93 213.35 348.68 83.55 4 21 4

OIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACy

TOE .6111 TRA -.4181 TC3 1.0549 8AU 1.075| SGT 1380.6 8GR 4969.7 $63 1428.0

ROE 1.7319 RRA 1.0440 RC3 5.0101FAU .29728 RflT .6512 RRF -.9997 RTF -.6437

FOE-5.8892 FRA-3.8217 FC-16.3852 88P 17148 SG8 5157.9 R23 -.0481Rt3 -.9986

BIDE 1.8365 9RA 1.1248 BC3 5.1199 FSP 4744 SG| 3054.0 SG2 1030.3 THA 79.30

LAUNCH OAT[ OEC I 1964 FLIGHT TIM( 258.00

HELIOCENTRIC C_NIC DISTANCE 578.482

RL 147.50 LAL -.00 L_4. 89.84 VL 33.005 GAL 1.83 AZt. 95.94 MCA |73.36 S44A

RP 226.36 LAP o.48 LOP 244.24 VP 21.504 GAP ol.57 AZP 84.06 TAL 10.45 TAp

RC 246. 368 GL -49.39 GAP 40.80 ZAL 72.8| ZAP 112.29 ETS 157.52 ZAE 133.18 ETE

PLAN[TOCENTRIC CON|C

C3 20.207 VIAL 4.493 OLA -30.23 RAL 120.17 RAD 658?,8 VEL 11.899 PTH 2.|1 VHP

LNCH AZIATH LNCH TIN( L-! TIM( INJ LAT INJ L_NG INJ RT ASC |NJ AZIATH INJ TIME

78.94 19 10 Le9 1182.94 20.82 346.17 349.41 112.43 19 30 12

101.06 22 9 19 808.72 20.84 303.75 349.41 112.42 22 19 26

78.94 19 10 _9 1182.94 20.82 348.17 349.41 112.43 19 30 12

101.06 22 9 19 608.72 20.84 303.75 349.4| 112.42 22 19 26

110.00 21 $ 14 805.71 10.32 3|3.04 343.72 122.77 21 19 40

110.00 1 16 40 5319.99 32.15 242.01 353.35 102.30 2 45 20

DIFFERENTIAL CCmRECTION$ MID-CoURSE EXECUTION ACCURACY

TOE .6866 TRA -.4570 TC3 .8399 BAU 1.2327 $GT 1245.8 8GR 5655.9 $G3 1180.1

ROE 2.6021 flRA 1.4365 RC3 4.3180 FAU .24895 RRT .5409 RRF -.9998 RTF -.5310

FOE-8.3508 FRA-3.6090 FC-10.T099 8512 20248 _ 5791.5 RZ3 -.0342 R13 -.9993

80E 2.6912 8RA 1.5074 8C3 4.5631FSP 4118 $G| 5897.3 862 1040.0 THA 82.97

4.076 DpA 30.56 RAp 201.82 ECC 1.2585

PO CST TIM INJ 2 LAT INJ 2 LONG

781.0 9.26 346.49

4979.5 28.24 252.01

570.5 8.05 330.36

4665.5 29.61 228.83

460.4 5.18 320.27

4348.1 32.94 204.25

ORBIT DETERMINATION ACCURACY

ST 905.2 SR 2553.9 SS 3060.0

CRT .9166 CRS 1.0000 CST .9151

LSA 4071.7 MSA 356.1 SSA 3.8

EL1 2687.7 EL2 343.9 ALF 71.69

ARRIVAL DATE AUG 16 1965

EARTH TO MARS

186.88 ECC .21299 INC 5.9387 vt 30.205

185.83 RCA 147.07 APO 226.68 V2 24.297

120.46 ZAC 128.28 ETC 252.10 CLP 120.06

4.411 DpA 35.93 RAp 204.18 ECC 1.3326

PO CST TIM INJ 2 LAT INJ 2 LONG

582.9 23.68 338.51

6.7 23.69 296.10

582.9 23.68 338.51

6.7 23.69 296.10

205.7 14.57 506.52

4720.0 33.51 233.05

ORBIT DETERMINATION ACCURACY

ST 898.4 SR 3379.2 Ss 3146.4

CRT .9144 CRS 1.0000 CST .g122

LSA 4690.0 MSA $60.2 SSA 2.g

EL1 3476.7 EL2 353.2 ALF 76.1g
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUMCH gATE O[C 1 1154

HELIOCENTRIC CQNIC

RL t4T.SO LAL -,00

RP 225.87 LAP -.51

RC 248.110 GL -59.49

PLAN(TOCENYR|C CONIC

C3 29.940 YHL 5.472

LNCH AZMTH LNCH TIME

81.83 17 3 51

118.77 83 36 0

$1.23 17 3 31

118.77 23 36 0

$1.83 17 3 31

118.77 83 36 0

FLIGHT TIME 260.00 ARRIVAL OATE AUG 18 1965

DISTANCE 580.395 EARTH TO MARS

LOL 68.84 VL 32.997 GAL 1.84 AZL 98.22 HCA 176.43 SMA 186.74 ECC .21245 INC 8.2175 vl 30.205

LOP 245.30 VP 21.539 GAP -1.86 AZP 81.80 TAL 10.52 TAp 186.94 RCA 147.07 Apo 226.42 V2 24.339

GP 4?.$7 ZAL 75.90 ZAP 108.01 ETS 157.24 ZAE 126.33 (TE 120.88 ZAC 134.40 ETC 250.38 CLP 117.27

DLA -39.50 RAL 115.12 RAO 8588.2 VEL 12.301PTH 2.22 VHP 5.055 DPA 42.30 RAP 207.55 ECC 1.4927

L-I TIME INJ LAT |NJ LONG |NJ RT ASC %NJ AZMTH INJ TIME PO CST TIM %NJ 2 LAT INJ 2 LONG

1805.12 23.24 20.55 353.70 122.88 17 30 16 1005.1 27.40 13.38

5695.55 23.26 265.18 353.71 122.87 25 10 26 5065.5 27.41 258.03

1805.12 23.24 20.53 353.70 122.89 17 30 16 1005.1 27.40 13.38

5665.55 23.26 265.18 353.71 122.87 25 10 26 SOSS.5 27.41 258.03

1805.12 23.24 20.53 353.70 122.88 17 30 16 1005.1 27.49 13.38

5865.55 23_26 265.18 353.71 122.87 25 10 29 5085.5 27.41 258.03

OIFFERENTIAL CGRRECTIONS

TOE .7810 TRA -.5275 TC5 .2784 DAU 1.4838

ROE 4.0877 RRA 2.1644 RC5 3.8985 FAU .19222

FOE-8.2931 FRA-3.4615 FC5-5.5582 BSP 22206

DOE 4.1616 8RA 2.2278 Be3 3.7086 FSP 2879

LAU_ICH OATE DEC I 1964

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 121.85 LAP -.77

RC 2S1.100 GL 61.56

PLANETOCENTRIC CONIC

C5 31.788 VHL 5.638

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT

15.05 10 17 19 4363.04 -47.90

15.06 4 28 5_ 4725.03 -24.31

20.55 7 34 20 4532.95 -35.25

159.45 18 11 50 2?67.89 -35.81

20.55 T 34 20 4S32.8S -35.83

159.45 18 11 50 2767.88 -35.88

DZFFERENTZAL CGRRECTION9

TOE Z,0380 TRA ,0940 TC3 -,9816 BAU 1,4388

ROE 3.7573 RRA 1.0541RC3-3.8994 FAU .38679

FOE 9.8380 IrRA E.7295 FC3-9.goOo 89P 284S7

DOE 4.255R BRA 1.0583 RC3 .3,3738 FSP 4975

MID-COURSE EXECUTION ACCURACY

SGT 1126.1SGR 6581.0 383 874.7

RRT .3531RRF -.9997 RTF -.3385

S_B 6877.0 R23 *.0854 R13 -.9995

SG1 6593.4 SG8 1053.5 THA 86.45

FLIGHT TINE 876.00 ARRIVAL DATE SEP 3 1965

DISTANCE 618.359 EARTH TO MARS

LOt. 68.84 Vt. 32.955 GAL 1.75 AZ1. 81.34 HCA 185.13 SMA 166.02 ECC .20919 INC 8.6557 vl 30.205

LOP 253.91 YP 21,854 GAP -3.95 AZP 98.88 TAL 10.13 TAP 195.26 RCA 147.11 APO 224.93 v2 24.674

GP -41.09 ZAL 76.98 ZAP 100.59 ETS 187.85 ZA( 185.63 ETE 215.13 ZAC 47.58 ETC 251.57 CLP 104.07

OLA 78.00 RAL 193.14 RAID 8598.3 VEL 18.376 PTH 8.83 VHP 4.008 DpA -54.71 RAP 159.50 ECC 1.5251

ORBIT DETERMINATION ACCURACY

ST 845.6 SR 4371.7 SS 2944.1

CRT .8960 CR8 1.0000 CST .8926

LSA 5324.9 MSA 373.8 SSA 2.3

EL1 4437.3 EL2 569.9 ALF 80.10

INJ lONG |NJ RT AS(; INJ AZMTH INJ TIN( I=0 CST TIM INJ 2 LAT INJ 2 LONG

238.88 181.75 19.95 11 30 2 3763.0 -55.33 234.51

848.35 43.37 14.54 5 47 36 4125.0 -52.03 244,40

837.17 79.89 28.23 8 49 53 5932.9 -42.57 253.49

84.71 79.87 22.23 19 57 58 2167.9 -42.56 81.03

237.17 79.89 28.23 S 49 53 3932.9 -42.57 253.49

84.71 79.87 82.83 18 57 58 2167.9 -42.56 81.05

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8898.5 SSR 8387,8 863 1448.8 ST 2071.3 SR 3959.5 SS 5588.g

ART .8539 _ .9998 flTF .8550 CRT .9755 CRS-1.0000 CST -.9762

$GB 6788.7 R83 .0523 R13 .9994 LSA 5700.3 NSA 424.6 SSA 3.4

SGt 8832.7 968 1138.1THA 78.27 EL1 4432.0 ELI 407.0 ALF 62.60

LAUNCH gATE 0EC 1 1214 FL!GHT T[le_ 278.00 ARRIVAL gATE SEe S 19_S

HELIOCENYRIC CONIC

RL 14T.50 LAL -.00 LOL 68.84 YL

RP RER.4? LAP -.80 LC)4P 255.01VP

RC 281.$83 GL 57.03 GP -35.41 ZAL

PLANETOCENYR|C CONIC

C5 Z5.$15 VHL 5.081

LHCH AZMTH LNCH TIME

24.34 7 4 50

155.65 17 25 50

24.34 7 4 30

155.SS 17 25 50

24.$4 7 4 30

155.65 17 25 50

DIFFERENTIAL CCRRECTION$

TOE 1.9709 TRA .0213 TC3-1.1184 8AU 1.2760

ROE 3.3415 RRA .7860 RC3-3.5246 FAU .39259

F0811.7054 FRA 2.7420 FC-12.8305 BSP 21189

BOE 3.8795 BRA .7883 BC3 3.8978 FSP 8150

DISTANCE 616.369 EARTH TO HARS

32.952 GAL 1.73 AZL 82.56 HCA 186.22 SNA 165.97 ECC .20895 INC 7.4361 Vt 30.205

21,897 GAP -4.19 AZP 97.39 TAL 10.04 TAp 196.28 RCA 147.11 APO 224.82 V2 24,?16

75.52 ZAP 99.93 ETS 186.03 ZAE 127.02 ETE 210.59 ZAC 51.74 ETC 252.81 CLP 102.36

DLA 86.73 RAL 173.94 BAD 8589.0 VEL 12,132 PTH 2.17 VHP 3,671 DPA -30.40 RAP IS1.57 ECC 1.4248

L-| TIME INJ LA7 INJ LONG INJ RT ASC INJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4470.89 -57.58 251.23 66.81 27.24 8 19 1 5870.9 -44.59 226.52

2725.95 -57.57 82.75 88.20 27.24 _8 11 16 2125.9 -44.58 78.03

4470.89 -57.58 231.23 68.21 27.24 8 19 1 5870.9 -44.59 226.52

2725.93 -57.57 82.75 96.20 27.24 IS 11 16 2125.9 -44.58 78.05

4470.99 -57.58 251.23 98.81 27.24 9 19 1 5970.9 -44.59 226.52

2785.93 -57.57 88.75 98.80 27.84 18 11 18 2185.9 -44.58 78.03

MID-COURSE EXI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2496.3 $GR 5790.1 SG3 1784.1 ST 2828.9 SR 3842.4 SS 4266.3

RRT .8765 RRF ._897 flTF .8769 CRT .9887 CflS-l.000O CDT -.9855

6277.8 R83 .0700 R13 .9973 LSA 9145.0 MSA 381.1 SSA 5.9

881 6176.9 _8 118D.8 THA 98.46 EL1 4424.7 EL8 357.8 ALF 60.17

LAUNCH OATE DEC 1 1864 FLIGHT T|NE 880.00 ARlIIVAL DATE SEP 7 1965

HELIC_ENTRIC CGNIC

RL 147.50 LAL -.OOLOL 6R.84 VL

RP 222.08 LAP -.85 LOP 258.10 VP

RC 264.145 GL 55.29 G4P -38.54 2AL

PLAN[TOCEHTRIC CONIC

CS 22.129 VHL 4,704

LNCH AZI4TH LNCH TIN[

27.84 6 48 57

152.16 15 54 41

27.84 S 48 57

152.16 16 54 41

27.84 6 48 57

152.15 16 54 41

O[FFERENT|AL CORRECTIONS

TOE 1.9108 TRA -.0571 TC3-1.4S19 BAU 1.1758

ROE 2.8527 RRA .6028 RC303.8988 FAU .43195

FOE12.4889 FRA 2.5715 FC-16.8874 8SlP 19382

BDE 3.4554 BRA .6039 8C5 3.9725 FSP 6894

DISTANCE 1|20.398

38.949 GAL 1.71 AZI. 83.48 HCA

81.940 GAP -4.48 AZP 98.58 TAL

74.48 zAP 98.88 ET$ 184,41 Z_

EARTH TO MARS

187.3t M4A 185.98 ECC .80RGR INC 6.5748 vl 50.205

9.R4 TAP 187.85 flCA 147.12 AD_) 224.72 V8 84.758

187.47 ET[ 808.33 ZAC 55.31 ETC 253.87 CLP 100.55

DLA 65.72 RAL 187.78 RAO 8597.9 VEL 11,979 pTH 8.14 VHp 3,454 DpA -26.71 RAP 163.05 ECC 1.5648

L-I TIN( INJ LAT INJ LONG [NJ RT AgC INJ A_TH INJ TIN( PO CST TIM INJ 2 LAT INJ 8 LONG

448R.03 -38.82 825.M 58.58 31.85 8 8 39 3928.0 -45.47 880.05

8899.34 -38.81 80.97 58.50 31.85 17 39 40 2099.3 -45.48 75.38

4428.03 -39.82 885.84 58.58 31.85 9 8 39 3822.0 -45.47 280.05

2699.34 -58.91 80.97 58.50 31.85 17 39 40 2099.3 -45.48 75.38

4422.03 -39.98 285.84 58.58 31.85 8 8 39 3888.0 -45.47 220.05

8899.34 -38.91 80.9? 50,50 31.85 17 39 40 2099,3 -45.48 75.38

MID-COURW[ (vlrCUT|_N ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8705.4 SSR 8828.5 SG3 8011.2 3T 2527.7 SM 3517.2 SS 4592.0

RRT ,8958 RRF ,999? RTF .9959 CRT .9860 CRS-I.0000 CST -.9866

SG8 5887.D R23 ,0998 R13 .9957 LSA 6224.9 MSA 555.8 SSA 4.5

SG1 5?95.6 982 1087.5 THA 64.16 EL1 4205.2 EL2 524.6 ALF 58.65
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 1 1964

HEL|OCEHTRIC CGNIC

RL 147.50 L_L -.O0

RP EEl. T0 L&P -.87

lC Eli.lit IL 50.17

PLAN[•OCEMTR|C CONIC

C3 ll.ilS VHL 4.45|

LNCH AZM•H LNCH TIN(

$0.97 I 40 51

149.03 li 81 59

30.9T I 40 51

14t.08 18 31 SI

SO.IT 8 40 51

149.08 19 $1 S9

FLIGHT T|N[ Z8E.OO ARRIVAL DATE SiP 9 1965

LQL lt.84 VL St.14? GAL

LOP tiT.tO Vp 91.983 GAP

GP -99.$3 ZAL ?3.1i ZAP

DISTANCE 184.411 EARTH TO MARS

1.i9 AZL 84.0i HCA lll.41 ink 185.88 ECC .lOS47 INC 5.9555 Vl 30.905

-4.iS A_P 15.87 TAL 8.i2 TAp lit.El RCA 147.15 APO 124.95 VE 94.79i

97.54 iTS 183.Or ZAE liT.t1 ETE tOt. St ZAC 58.15 ETC 154.19 CLP 98.99

DLA i3.Ol RAIL 163.9t RAD ISIT.t VEL l|.tTI PTH Z.ll VHp 3.$06 DPA -23.54 RAP It4.Ol ECC 1.3E38

L-I TIN( |NJ LAT INJ t,_Ni |NJ RT AK INJ AZNTH IHJ T|NE PO CST •IN INJ t LAT INJ t LONG

4388.11 -39.$8 EtO.10 48.t8 35.88 T 58 53 STit. I -45.68 Eta.iS

tilt.ST -39.37 •9.49 49.18 35.i8 17 16 41 2OlE.T -45.6• TS.Et

4381.11 -Sl._t ttO.IO 49.28 35.18 7 53 53 $7i2.1 -45.6t 214.31

2182.17 -39.8T 79.49 49.2t 35.88 l? 16 41 PJOE.7 -45.87 73.21

4512.11 -39.88 220.60 49.28 35.88 • 53 53 3T8t.l -45.68 Z14.31

tilt.l• -39.37 Tl.4l 49.28 35.88 l? 11 42 rOBt.• -45.6• TS.tt

DIFFERENTIAL CCNRECTIONI

'fOE 1.8179 TM& -.OT09 TC8-1.8311 BAU 1.0983

ROE 8.4441 RRA .4181 RCl-3.T335 FAU .41•81

FDEIt.90S5 FRA !.4513 FC-tO.STt4 t_P t8411

tOE 8.0884 8ira .48e8 K3 4.1S14 FIND 7119

MID-COUtSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SiT 993T,4 _ 4??I.T $G3 2112.4 ST t440.4 _ 3116.4 iS 4•67.4

NRT .2110 RRF .9996 RTF ;9119 CRT .1880 CRS-t.OOOO C$• -.9886

SlOt.5 RI_3 ,1103 R13 .9935 LSA 6122.5 MSA 341.1 $SA 5.E

$41 5511.2 842 1044.6 THA 51.51 ELI 4ODE.3 ELE SOD.• ALF 58.64

LAUNCH DATE DEC 1 lSHM. FLIGHT TIN[ t84.OO ARRIVAL DATE SiP 11 lt65

HELIOCENTRIC C_NIC

RL 147.50 LAL -.DO

RP tEl.St LAP -.IO

RC EtT.114"GL 4T.54

PLAN[TOCENTRIC CCNIC

C3 1•.920 VHI. 4.233

LNCH AZI4TH LNCH TIN[

33.•5 i 81 ST

14S.25 li 14 85

3S.•S I 81 ST

141.25 II 14 35

31.•5 I 31 ST

14i.15 li 14 35

DISTANCE Ut.470

LOL 68.14 VL 32.945 GAL 1.66 AZL 84.51 HCA 1t9.51 _4A 185.85 ECC .2082T

LOP tSl.31 VP _.OtT RAP -4.17 AZP 25.37 TAIL 9.18 TAp 199.19 RCA 147.14

GP -21.14 ZAL T3.09 ZAP !_.01 iTS 121.14 ZAE 121.44 ETE tRR.1t ZAC IO.ll

DLA SO.T2 RAIL. 111.25 RAID iSGT.? VEL 11.103 pTH 2.08 _lp S.t02 DPA -10.81

L-I TIN( INJ LAT INJ L.GNG INJ RT ASC INJ AZNTH INJ TIN[ PO CIT TIM

4348.§t -39.53 216.14 43.70 39.35 7 42 26 3•41.5

tITt.SS -3i.5t 78.32 43.69 89.35 16 59 7 tOTt.I

4348.$2 -89.S3 111.14 43.70 39.85 • 49 tl 3748.5

tlTt.SS -3t.$2 78.32 43.lR 39.35 16 59 7 EO?t.6

4341.St -3R.53 111.14 43.70 39.35 T 42 26 3T48.5

21Tt. SJ -39.51 TI.32 43.19 32.35 16 51 T 2OTt.I

DIFFERENTIAL CiRRECTIGNi

I0( 1.t8t7 TRA -.0978 TC3-t.2341 tat) 1.0382

ROE t.tOiO lIRA .304t RCS-8.TI81 FAU .4lST8

IrOElt.llll FRA 2.3052 FC-23.9510 BliP tYTT0

80[ t.ltll iRA .4064 ICE 4.8334 Flip IllO

MID-COURSE EXECUTIGN ACCURACY

SiT 3114.1 Kit 1311.1 _;3 tSTO.!

RRT .iris RtU r .99RS RTF .9251

5416.2 Rt$ .1308 RI8 .9909

8G1 8825.2 842 992.7 THA 54.66

EARTH TO MARS

INC 5.4412 Vl 30.205

APO 224.55 VE 14.841

[TC 254.76 CLP 91.73

tAP 164.61ECC 1.194t

INJ t LAT INJ 2 LONG

-45.50 E09.88

-45.49 ?t.S1

-45.50 209.$3

-45.41 71.51

-45.50 209.38

-45.41 71.51

ORBIT DETERNINATIQM ACCURACY

ST 2550.0 Sit 2tTO.T SS 48t8.6

CRT .9013 CR8-t.O000 CST -.9899

LSA 6160.3 MiA $32.1 88A S.I

ELI 3129.8 ELi 178.1 ALF 48.41

LAUNCH DATE DEC 1 1964 FLI;HT TZH_ 286.00 ARRIVAL DATE SiP 13 1965

HELIOCENTRIC CONIC DISTANCE 652.584

RL 147.50 LAL -.OO LOt. 68.i4 VL $2.944 GAL 1.64 AZL 84.95 HCA 190.62 SHA 185.82 ECC

RP 220.94 LAp -.93 LOP 259.42 VP 92.072 GAP -5.09 AZP 94.96 TAL 8.59 TAP 200.14 RCA

RC 298.5T0 GL 45.28 GP -24.$5 ZAL 72.65 ZAP 94.35 iTS 180.83 2AE 125.31 ETE 196.29 ZAC

PLANETOCENTRIC CONIC

CS 15.621 VHL 4.078 DLA 58.ii RAL 159.35 RAD iS1?.? V[L 11.748 PTH 2.07 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ bAT

$9.21 S 35 30 4519.54 -39.43

145.79 19 O 45 ESlt.i2 -$9.41

36.2; 8 $5 $8 4319.54 -39.43

143.79 16 O 43 1961.82 -$9.41

36.91 6 $5 _l 4319.54 -39.43

143.78 16 O 45 2til.ll -39.42

DIFFERENTIAL CCRflECTIONS

TOE 1.8935 TRA -.1154 TC3-2.1589 BAU 1.0017

ROE 1.8541 RRA .3541 RCS-3.6811 FAU .SliSl

FOE19.IS19 FRA 2.2018 FC-tl.lil& tip 17458

tOE E.SS6? iRA .3541 BC3 4.5067 FSP iiSO

EARTH TO MARS

,20810-TNC 5.04?8 VS 30.205

147.15 APO 224.4i V2 94.885

$2.7| [TC 255.14 CLP 94.79

$,t'_TDPA -18.43 RAP 164.95 ECC 1.9759

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ E LAT INJ E LONG

2It.tO 38.51 42.55 7 47 ST STII.S -45.11 E04.99

T7.43 $9.30 42.32 IS 45 tO 2016.9 -45.10 7O.EZ

21E.ZO $9.31 4Z.53 ? 47 37 5719.S -45.11 2_4.99

77.43 39.30 42.St 1i 45 10 2066.9 -45.10 70.22

2IS.SO 3t.31 42.33 T 47 57 3719.5 -45.11 804.99

77.43 39.30 42.32 16 45 10 2Oii.9 -45.10 70.EZ

M|O-COUR_[ EX[CUTZ(_i ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3441,S 8CAt 4033.9 SG3 2493.8 ST 2665.1 SR 2594.1 SS 4835.7

RflT .Slid RRF .9998 RTF .9354 CRT .9902 CRS-l.0OOO CST -.9908

SSOS.T Rt3 .1497 R13 .98i0 LSA 608i.3 NSA 327.0 SSA 6.6

SGI 5282.3 $Gt 937.3 ?HA 49.79 EL1 STOi.6 ELi 260.5 ALF 44.24

LAUNCH DATE DEC 1 1964 FLIGHT TIN[ 288.00 ARRIVAL DATE SiP 15 1965

HELIOCENTRIC C_NIC DISTANCE 636.518 EARTH TO MARS

RL 147,50 LAL -.DO LOL 61.84 VL 82.142 IAL 1.11 AZL 85.27 FRA 191.73 SNA 185.80 ECC .20794 INC 4.7115 Vl $0.205

RP EtO.SI LAP -.26 LOP 260.53 VP 22.117 GAP -5.3D AZP 94.13 TAt. 9.36 TAp 2Ol. Ol RCA 147.17 APO 224.44 V2 24.924

RC 2?0.009 GL 43.54 GP -12.40 ZAL 72.35 ZAP Re.s3 iTS 179.97 2AE 123.91 ETE 193.i0 ZAC 64.43 ETC 255.44 CLP it. S4

PLANI[•OCENTNIC C-_0NIC

CS 15.131 VI_L 8.954 DLA 5t.84 RAIL. 157.97 RAID IStT.t VEL 11.705 PTH 2.06 VHp $.071 DpA -16.33 RAP 165.11 ECC 1.2515

LNCH AZNTH LNiH TIN[ L-I T|N[ INJ LAT INJ _ INJ RT ASC INJ AZNTH INJ TIME PC) CST TIM INJ 2 LAT INJ E LONG

S8.4E S 85 51 4994.04 -31.18 tOe.Tt 35.80 44.89 ? 47 30 36t4.1 -44.5i 201.E1

141.58 15 49 28 t_4.88 -El. IT 76.77 35.79 44.88 16 33 47 2064.5 -44.58 ti.27

$8.41 6 35 56 4194.0e -39.$8 209.T2 3S.lO 44.89 ? 47 30 3614.1 -44.51 201.21

141.59 15 49 13 2i64.28 -89.17 Tl.TT 35.?9 44.16 11 33 47 2014.S -44.58 6i.27

$8.41 t 55 56 4214.06 -39.18 EOl._t 3S.lO 44.81 7 47 30 $694.1 -44.59 201.21

141.50 15 4i 28 2164.12 -39.17 ?l.TT 35.79 44.18 16 33 47 2064.S -44.58 69.27

DIFFERENTIAL C.._NRI[CT|ONI MID-C.OURS2 EXI[CUT|ON ACCURACY ORIlT DETERMINATION ACCURACY

TO( 1.i105 TRA -.1811 TCS-$.IOTI BAU .98t2 SGT 5718,0 SGR 8T27.Q SG3 251D.8 ST 2771.4 SR 2344.0 $S 4781.1

RD[ 1.9088 RRA .2111 RC8-3.5515 FAU .53440 tRT ,944tRRF .t290 RTF .9438 CRT .9101 CRI-I.0ODD CST -.9915

FDE12.SS•3 FRA E.0?48 FC'29,5972 tip IT241 848 5255.0 Rt3 .|156 RIS .9852 LSA 5994.2 NSA 391.S SSA 7.4

lO[ t.4975 iRA .3147 DC3 4.7191 FSP 8919 SG1 515t.5 SG2 171.4 THA 45.08 EL1 $621.7"EL2 241.S ALF 40.18
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC l 1964

HELIOCENTRIC C(_llC

RL 147.50 LAL -.00

RP 220.18 L4F -.99

RC 271.430 GL 41.G6

PLANETOCENTRIC CO_IIC

C3 14.84S VHL 3.053

LNCH AZNTH LNCH TIME

40.40 G 37 23

189.60 15 39 58

40.40 G 37 23

139.60 IS 39 $5

40.40 G 37 Z3

13g. SO 18 39 SS

FLIGHT TIME 290.00 ARRIVAL DATE SIP 17 lg65

LOt. 68.84 VL 32.942 GAL

LOP 261.54 VP 22.182 GAP

GP -20.70 ZAL 72.17 ZAP

DISTANCE 840.661 EARTH TO MARS

1.$7 AZL 85.54 HCA 192.84 SMA 185.79 ECC .20781 INC 4.4600 Vl 30.205

-5.51 AZP 94.35 TAL 9.17 TAp 202.01 RCA 147.18 APO 224.40 V2 24.965

90.84 ET8 179.24 ZAE 122.34 ETE 191.67 ZAC 65.90 ETC Z55.70 CLP 90.90

OLA 55.21 RAL 156.98 RAD GSG7.G VEL 11.672 PTH 2.08 VHP 3.033 DFA -14.47 RAP 165.14 ECC 1.2443

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

4271.19 -38.85 208.81 32.98 47.10 T 48 34 3671.2 -44.02 197.80

2663.90 -38.83 78.31 32.94 47.09 16 24 18 2043.9 -44.01 68.58

4271.19 -36.85 Z05.81 32.96 47.10 7 48 34 3971.Z -44.02 197.88

2663.90 -38.83 76.31 32.94 47.09 16 24 18 2063.9 -44.01 68.50

4271.19 -38.85 205.61 32.96 47.10 7 48 34 3671.2 -44.02 197.88

2663.90 °38.83 76.31 32.94 47.09 16 24 18 2083.9 -44.01 68.58

DIFFERENTIAL C_RRECTIONS

TOE 1.9404 TRA -.13G4 TC3-3.$$91BAU .9803

ROE 1.4284 RRA .2SS? RC3-3.42§8 FAU .54498

FOE12.0587 FRA 2.0212 FC-31.7856 O$iP 17483

BO( 2.4095 BRA .2898 BC3 4.9400 FSP 9238

MID-COURSE EX(CUTION ACCURACY ORB|T DETERN|NATION ACCURACY

SGT 3998.9 Sr_ 3463.2 _3 8661.9 ST 8988.9 H 8135.1 $8 4721.9

RRT .9515 flRF .9987 flTF .RSDS CRT .9914 CR8-1.0OO0 CST -.9921

SG8 §2R2.0 R83 .1700 R13 .9R88 LSA 5984.5 MSA 31R.G SSA 8.2

SGI 5818.9 SG8 813.6 THA 40.68 ELI 3S85.8 ELI 824.8 ALF 36.40

L4QNCH OATE DEC 1 1964 FL|GHT TiN( 898.00 ARRIVAL DATE $EP 19 1965

HELIOCENTRIC C_ZC

RL 147.$0 LAL -.00

RP 219.01 LAp -1.02

RE 272.033 GL 40.18

PLANETOCENTRIC CONIC

CS 14.202 VHL 3.788 DLA

LNCH AZNTH LNCH TIM( L-I Till( INJ LAT INJ _ INJ RT ASC lNJ AZMTH INJ TIME

42.19 S 39 38 4250.49 -38.48 808.R3 30.64 49.08 7 50 28

137.81 15 31 55 2685.03 -38.45 79.00 30.63 49.02 18 16 20

42.19 G 39 36 4250.48 -3R.46 808.83 30.64 49.02 T 50 29

137.81 15 31 58 2985.03 -38.43 78.00 30.63 49.02 16 IG 20

42.19 G 39 38 4250.49 -38.48 202.83 30._4 49.02 7 50 26

137.81 15 31 55 2945.03 -38.45 76.00 30.63 46.02 16 18 20

DIFFERENTIAL COIflECTIONS MID-COURSE EvlrCUTlON ACCURACY

TOE 1.9720 TltA -.1401 TC3-4.0275 BAU .9681 _T 4881.6 S6R 3208.5 SG$ 2714.6

ROE 1,2774 RRA .2313 flC3-3.2934 FAU .55277 RflT .9571 RtB r .9984 RTF .9560

FDEll.7022 FRA 1.9682 FC-33.6933 BSP 17886 SG8 5350.6 R83 .1868 RI3 .9608

ODE 2.34RS BRA .2704 1_3 5.2039 F8P 9459 SG1 3897.5 SG2 751.9 THA 36.50

DISTANCE 644.744 EARTH TO MARS

LOL 68.84 VL 32.941 GAL 1.S4 AZI. 85.77 HCA 193.96 SMA 185.78 (CC .20770 IN(: 4.2344 vl 30.205

LOP 262.76 VP 22.207 GAp -5.71 AZP 94.11 TAL 8.97 TAP 202.63 flCA 147.19 APO 224.36 V2 25. 006

GP -19.22 ZAL 72.06 ZAP 89.08 ITS 176.68 ZAE 180.63 ETE 166.84 ZAC 87.17 ETC 255.93 CLP 88.96

53.76 RAt. 156.24 RAD 8547.6 V(L 11.644 PTH 8.04 VHP 3.006 DPA -12.81 RAP 16S.07 ECC 1.2337

PO C$T TIM INJ 2 LAT INJ 2 LONG

3850.5 -43.42 194.93

2068.0 -43.41 68.10

3850.5 -43.42 194.98

2065.0 -43.41 68.10

3650.5 -43.42 194.98

2065.0 -43.41 88.10

ORBIT DETERMINATION ACCURACY

ST 3001.5 SR 1951.7 SS 4641.5

CRT .9918 CRS-I.OOO0 CST -.9926

LSA 5853.4 MSA 316.0 SSA 9.1

EL1 3574.2 EL2 208.9 ALF 32.95

LAUNCH DATE OEC ! 1994 FLIGHT TIME 294.00 ARRIVAL DATE SEe 21 1985

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP Z19.44 LAp -1.05

RC 274.220 GL 38.87

PLANETOCENTRZC CONIC

C3 1S.671 VHL 3._97

LNCH AZMTH LNCH TIME

43.82 6 42 28

136.10 15 25 4

43.82 8 42 28

136.16 15 25 4

43.82 G 48 28

186.18 15 25 4

DIFFERENTIAL C_RRECTIONS

TOE 2.0037 TRA -.1427 TC3-4.5132 6AU 1.0066

RDE 1.1510 MRA .2140 RC3-3.1STO FAU .55714

FOElI.S260 FRA 1.9448 FC-35.2686 9SP 18284

ODE 2.3107 9RA .2572 6C3 5.5076 FSP 9627

DISTANCE 648.634 EARTH TO MARS

LOt. 68.84 VL 32.941 GAL 1.50 AZL 85.95 HCA 195.08 SMA 185.78 ECC .20761 INC 4.0408 vl $0.20§

LOP 263,89 VP 22.253 GAP -5.91 AZP 93.90 TAL 8.75 TAp 203.84 RCA 147.21 Apo 224.$4 V2 25.047

GP -17.91 ZAL 72.07 ZAP 87.19 ITS 178.08 ZAE 118.84 ETE 188.27 ZAC 68.28 ETC 256.12 CLP 87.05

DLA 52.44 RAL 155.73 RAD 8587.5 VEL 11.621 PTH 2.04 VHP 2.988 DpA -11.31 RAP 164.93 ECC 1.2250

L-I TIN( INJ LAT |NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

4231.37 -38.05 200.30 28.75 50.72 T 52 58 3631.4 -42.82 192,27

2867.38 -38.04 75.81 28.74 50.71 16 9 31 2067.4 -42.8! 67.78

4231.37 -38.05 200.30 28.75 50.72 7 52 58 3631.4 -42.82 192.27

2847.38 -38.04 75.61 28.74 50.71 16 9 31 2067.4 -42.81 67.76

4231.37 -38.05 200.30 28.75 50.72 7 52 58 3631.4 -42.82 192.27

2687,38 -36.04 75.61 28.74 50.71 16 9 31 2067.4 -42.81 67.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4572.8 $GR 2987.9 SG3 2750.2 ST 3106.5 SR 1792.5 SS 4551.4

flflT .9611 RRF .9979 RTF .9603 CRT .9920 CRS-I.00GO CST -.9928

SGO 5462.4 R23 .19t3 RI3 .9794 LSA 5787.1 MSA 316.6 S$A 9.9

$8t 5417.9 _8 666.2 THA 32.74 EL1 3582.9 EL2 196.0 ALF 29.87

LAUNCH OATE 0(C 1 18G4 FLIGHT TIN( 296.00 ARRIVAL DATE SEP 23 1965

HELIOCENTRIC C(_41C D|STAN¢E 638.937 EARTH TO MARS

RL 147.50 LAL -.00 LOL 88.84 VL 38.941GAL 1.46 AZl. 86.13 HCA 196.21SMA 185.78 ECC .ZOTS4 INC 3.0731 Vl 30.205

RP 219.07 LAP -1.08 LOP 285.02 VP 28.299 GAP -6.11 AZ1P 93.72 TAL 6.53 TAP 204.74 RCA 147.22 APO 224.33 v2 25.088

RC 275.589 GL 37.72 _ -16.75 ZAL 78.13 ZAP 8S.35 ITS 177.61 ZN[ 116.96 ETE 186.92 ZkC 69.25 ETC 256.30 CLP 85.15

PLANETOCENTRIC CONIC

C3 13.222 VHL 3.138 DLA 51.84 RAt. 155.40 RAID 6567.5 VEL 11.602 pTH 8.03 VHP 2.978 DpA -9.94 RAp 164.74 ECC 1.2176

LNCN AZMTH LNCM TIME b-I TIM( INJ LAT INJ _ INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

45.33 6 45 43 4813.68 -37.82 197.9tl 87.19 58.22 7 55 57 3613.6 -42.23 189.87

134.87 15 19 8 2870.61 -37.61 75.78 27.16 52.21 16 3 38 2070.6 -42.22 67.60

45.33 6 45 43 4213.68 -3?.68 187.99 27.19 52.22 7 55 57 3613.6 -_2.23 189.87

184.87 15 lg 8 2870.61 -37.61 ?5.72 87.18 52.81 16 3 38 2070.6 -42.22 87.80

45.$3 6 48 43 4213.68 -3?.68 197.99 87.19 52.22 7 55 57 3613.6 -42.23 169.87

134.67 15 19 8 2670.81 -37.61 73.78 87.16 $2.2| 16 3 38 2070.6 -42.28 67.60

DIFFERENTIAL CCRRECTIONS MID-COURSE (I_CUT|ON ACCURACY ORDIT OET(RMINATION ACCURACY

TOE 2.0381 TRA -.1440 TC3-5.0092 BAU 1.0357 SGT 4914.6 _ 8791.2 SG3 2776.3 ST 3207.2 SR 1640.8 SS 4418.4

RDE 1.0363 RRA .1g36 RC3-3.0366 FAU ,56296 RRT .9433 RRF .9973 RTF .9643 CRT .9924 CRS -.9999 CST -.9983

FOE10.8516 FRA 1.8827 FC-36.8855 BmP 18698 _ $608.5 R23 .|98| R13 .9786 LSA 5692.5 NSA 310.2 8SA 11,0

BDE 2.2820 8RA .2414 BC3 5.8593 FSAP 6335 SGI 35?8.3 SG2 636.2 THA 29.40 EL1 35g8.1 EL2 180.0 ALF 26.99
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VO/. !, 1964)

LAUNCH DATE DEC 1 1964 FLIGHT 1|ME 298.00 ARRIVAL DATE SEP 25 1965

HELIOCENTRIC CONIC DISTANCE 657.046 EARTH TO MARS

RL 147.50 LAL -.00 LOL 68.84 VL 32.942 GAL 1.42 AZL 86.27 HCA 197.34 SMA 185.79 ECC .20748 INC 3.7262 vl 30.205

RP 218.70 LAP -1.11 LOP 266.15 VP 22.345 GAP -6.30 AZP 93.56 TAL 8.28 TAp Z05.62 RCA 147.24 Apo 224.33 V2 25.128

RC 276.940 GL 36.88 GP -IS.Tt ZAL 72.28 ZAP 63.53 ETS 177.21 ZAE 115.08 ETE 185.75 ZAC 70.11ETC 256.46 CLP 83.27

PLANETOCENTRIC C04N|C

C3 12.836 VHL 3.583 DLA 50.14 RAL 153.22 RAD 6567.5 VEL 11.585 PTH 2.03 VHp 2.974 DpA -8,70 RAp 164.52 ECC 1,2115

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH lNJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

48.72 8 49 22 4197.00 -37.19 193.87 25.91 53.57 7 59 19 3597.0 -41.64 187.67

133.28 15 14 0 2874.47 -37.19 75.72 25.90 53.56 15 58 34 2074.5 -41.63 67.52

46,72 8 49 22 4197.00 -37.19 195.87 25.91 53.57 7 59 19 3597.0 -41.64 187.67

133.28 15 14 0 2674.47 -37.19 75.72 25.90 53.56 15 58 34 2074.5 -41.63 67.52

46.72 G 49 22 4197.00 -37.19 195.87 25.91 53.57 7 59 19 3597.0 -41.64 187.67

133.28 13 14 O 2674.47 -57.19 75.72 25.90 53.56 15 58 34 2074.5 -41.63 67.52

DIFFERENTIAL CORRECTIO_IS MID-CouRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0664 TRA -.1393 TC3-5.5069 BAU 1.0683 SGT 5158.7 SGR 2609.8 SG3 2786.5 ST 3308.3 SR 1515.9 $8 A305.9

ROE .9432 RRA .1830 RC3-2.9031 FAU .56317 RRT .9682 RRF .9965 RTF .9673 CRT .9925 CRS -.9999 CST -.9935

F0610.4320 FRA 1.8391 FC-37.9820 BSP 19362 8GB 5781.2 R23 .1906 RI3 .9782 LSA 5629.2 MSA 308.9 SSA 12.0

BOE 2.2715 BRA .2300 BC3 6.2233 FSP 9585 SGI 5751.5 862 58b.0 THA 26.39 ELI 3635.1 EL2 168.1 ALF 24.51

LAUNCH DATE DEC I 1964 FLIGHT TIME 300.00 ARRIVAL DATE SEP 27 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.OD LOt. 68.84 VL

RP 218.34 LAP -1.14 LOP 267.28 VP

RC 278.273 GL 35.73 GP -14.77 ZAL

PLANETOCENTRIC CONIC

C3 12.501VHL 3.536

LNCH AZMTH LNCH TIME

48.02 6 53 22

131.98 15 9 29

48.02 6 33 22

131.98 15 9 29

48.02 6 53 22

131.98 15 9 29

DIFFERENTIAL CORRECTIONS

TOE 2.0987 TRA -.1318 TC3-6.0099 BAU 1.1059

ROE .8832 RRA .1750 RC3-2.7690 FAU .56167

FDEIO.01Z6 FRA 1.8382 FC-38.8971 BSP 20094

BDE 2.2692 BRA .2190 8C3 6.6171FSP 9571

DISTANCE 661.164 EARTH TO MARS

32.942 GAL 1.38 AZL 86.40 HCA 198.48 S_A 185.80 ECC .20745 INC 3.5964 vt 30.205

22.392 GAP -6.48 AZP 93.41 TAL 8.02 TAp 206.50 RCA 147.25 Apo 224.34 V2 25.168

72.43 ZAp 81.71ET$ 176.87 ZAE 113.16 ETE 184.74 ZAC 70.88 ETC 256.61CLP 81.43

OLA 49.12 RAL 155.15 RAO 6567.5 VEL 11.571PTH 2.02 VHp 2.976 DpA -7.56 RAp 164.28 ECC 1.2057

L-I TIME INJ LAT INJ LONG ]NJ RT A$C ]NJ AZNTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LO_NG

4181.18 -36.77 195.89 24.87 54.79 8 3 3 3581.2 -41.08 185.63

2678.96 -36.76 73.78 24.83 54.77 15 54 8 2079.0 -41.07 87.53

4181.18 -36.77 193.89 24.87 54.79 8 3 3 3581.2 -41.08 185.63

2678.96 -36.76 75.78 24.85 54.77 15 54 8 2079.0 -41.07 67.53

4181.18 -56.77 193.89 24.87 54.79 8 3 3 3581.2 -41.08 185.63

2678.96 -36.76 75.78 24.85 54.77 15 54 8 2079.0 -41.07 67.53

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5452.8 SGR 2445.1 963 2787.0 ST 34u4.7 SR 1406.1 SS 4191.4

RRT .9704 RRF .9956 RTF .9698 CRT .9926 CRS -.9999 CST -.9936

SGB 5975.9 R23 .1867 R13 .9781 LSA 5571.5 MSA 307.9 SSA 12.9

SG1 5951.3 SG2 541.5 THA 23.72 EL1 3680.2 EL2 157.5 ALF 22.33

LAUNCH DATE DEC 1 1964 FLIGHT TIME 302.00 ARRIVAL DATE SEF 29 1965

HELIOCENTRIC CONIC DISTANCE 665.29_ EARTH TO MAW

RL 1A7.50 LAL -.DO LOL 68.84 VL 32.943 GAL 1.33 AZL 86.52 HCA 199.62 SMA 185.82 ECC .20744 INC 3,4808 vl 30.205

RP 217.98 LAp -1.17 LOP 268.42 VP 22.438 GAp -6.67 AZP 95.28 TAL 7.75 TAp 207.36 RCA 147.27 APO 224.36 V2 25.208

RC 279.589 GL 34.91GP -13.92 ZAL 72.70 ZAp 79.92 ETS 176.56 ZAE 111.24 ETE 183.85 ZAC 71.57 [TC 256.74 CLP 79.61

PLANETOCENTRIC CONIC

C3 12.206 VHL 3.A94 DLA 48.17 RAL 155.19 RAD 6567.5 VEL 11.558 PTH 2.02 VHp 2.982 DPA -6.52 RAp 184.02 ECC 1.2009

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

49.25 6 57 38 4166.10 -36.35 192.03 24.02 55.89 8 7 4 3566.1 -40.53 183.73

130.75 15 5 32 2683.88 -36.34 75.91 24.01 55.88 15 50 16 2083.9 -40.52 67.61

49.28 6 57 38 4166.10 -36.35 192.03 24.02 55.89 8 7 4 3566.1 -40.53 183.75

150.75 15 5 32 2683.88 -56.34 75.91 24.01 55.88 15 50 16 2083.9 -A0.52 67.61

49.25 6 57 38 4166.10 -36.35 192.03 24.02 55.89 8 7 4 3566.1 -40.53 183.73

130.75 13 5 32 2683.88 -36.34 75.91 24.01 55.88 15 50 16 2083.9 -40.52 67.61

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.1308 TRA -.1197 TC3-6.5132 BAU 1.1464 SGT 5745.4 SGR 2292.4 SG3 2776.1 ST 5498.2 SR 1309.0 SS A075.1

ROE .7938 RRA .1693 RC3-2.6337 FAU .55772 RRT .9720 RRF .9945 RTF .9720 CRT .9927 CRS -.9999 CST -.9937

FDE 9.5939 FRA !.8557 FC-39.5583 8SP 20909 SG8 6185.8 R23 .1806 R13 .9782 LSA 5519.3 NSA 307.3 SSA 15.9

8DE 2.2738 8RA .2073 8C3 7.0255 FSP 9541 SG1 6165,4 SG2 502.2 THA 21.35 ELI 3732.2 EL2 148.1 ALF 20.41

LAUNCH DATE DEC 1 1964 FLIGHT TIME 304.00 ARRIVAL DATE OCT 1 1965

HELIOCENTRIC C_IC DI STANCE 669.425

RL 147.50 LAL -.00 LOL 68.84 VL 32.943 GAL 1.28 AZL 86.62 HCA 200.76 SMA

RP 217.62 LAp -1.20 LOP 269.57 VP 22.483 GAp -6.84 A ZP 93.16 TAL 7.46 TAp

RC 280.887 GL 34.15 GP -13.14 ZAL 73.00 ZAp 78.15 ETS 176.30 ZAE 109.31ETE

PLANETOCENTRIC CONIC

C3 11.943 VHL 3.456 DLA 47.29 RAL 155.32 RAO 6567.5 VEL 11.547 pTH 2.02 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.40 7 2 9 4151.59 -35.93

129.60 13 2 3 2689.20 -35.92

50.40 7 2 9 4151.59 -35.93

129.60 15 2 3 2689.20 -35.92

50.40 7 2 9 41§1.59 -35.93

129.60 15 2 3 2689.20 -35.92

DIFFERENTIAL CORRECTIONS

TOE 2.1587 TRA -.1068 TC3-7.0255 8AU 1.1909

ROE .7320 RRA .1646 RC3-2.5048 FAU .35289

FDE 9.1618 FRA 1.8680 FC-40.0784 8SP 21687

8DE 2.2794 BRA .1962 BC3 7.4587 FSP 9430

EARTH TO MARS

185.84 ECC .20744 INC 3.3789 vl 30.205

208.22 RCA 147.29 APO 224.39 v2 25.ZA8

183,09 ZAC 72.20 ETC 256.87 CLP 77.83

2.993 DpA -5.55 RAp 163.77 ECC 1,1966

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

190.28 23.34 56.90 8 11 21 3551.6 -39.99 181.95

76.08 Z3.33 56.89 15 46 52 2089.2 -39.98 67.75

190.28 23.34 56.90 8 11 21 3551.6 -39.99 181.95

76.08 23.33 56.89 15 46 52 2089.2 -39.98 67.75

190.28 23.34 56.90 8 11 21 3551.6 -39.§9 181.95

76.08 23.33 56.89 15 46 52 2089.2 -39.98 67.75

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6037.9 SGR 2152.3 SG3 2757.9 ST 3582.8 SR 1220.8 SS 3950.3

RRT .9751RRF .9931RTF .9738 CRT .9927 CRS -.9999 CST -.9937

868 6410.0 R23 .1727 RI3 .9785 LSA 5462.3 MSA 306.5 SSA 14.9

SG1 6392.9 SG2 468.4 THA 19.24 ELI 3782.5 EL2 139.5 ALF 18.71

1627



JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC I 1964 FLIGHT TIME 306.00 ARRIVAL DATE OCT 3 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.0O LOL 68.84 VL

RP 217.27 LAP -1.22 LOP 270.71 VP

RC 262.167 GL 35.46 GP -12.43 ZAL

PLANETOCENTRIC C0#4|C

C3 11.707 VHL 3.422

LNCH AZNTH LNCH TIME

51.51 7 8 55

128.49 14 58 59

51.51 7 8 53

128.49 14 58 59

51.31 7 6 55

126.49 14 58 59

01FFERENTIAL CORRECTIONS

TOE 2.1936 TRA -.0803 TC3-7.3103 8AU 1.2321

ROE .8839 RflA .1673 RC3-2.3398 FAU .54236

FOE 6.6273 FRA 1.9861 FC-40.1237 BSP 22776

BOE 2.2997 BRA .1956 BC3 7.8723 FSP 9489

DISTANCE 673.565 EARTH TO MARS

32.946 GAL 1.23 AZL 86.72 HCA 201.90 SMA 185.87 ECC .20746 INC 3.2832 Vl 30.205

22.531 GAp -7.02 AZP 93.05 TAL 7.16 TAp 209.06 RCA 147.31Apo 224.42 V2 25.287

73.34 ZAp 76.41ET8 176.08 ZAE 107.40 ETE 182.42 ZAC 72.77 ETC 256.98 CLP 76.08

DLA 46.45 RAL 135.53 RAD 6567.4 VEL 11.537 PTH 2.01VHp 3.008 DPA -4.67 RAp 165.51ECC 1.1927

L-I TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

4157.33 -35.52 188.61 22.81 57.84 8 15 33 3537.5 -39.47 180.25

2694.88 -35.51 76.50 22.80 57.83 15 43 54 2094.9 -39.46 67.94

4137.53 -35.52 188.61 22.81 57.64 8 15 53 3537.5 -39.47 180.25

2694.88 -35.51 76.30 22.80 57.83 15 43 54 2094.9 -39.46 67.94

4137.53 -35.52 188.61 22.81 57.84 8 15 53 3537.5 -39.47 180.25

2694.88 -35.§1 76.30 22.80 57.83 15 43 54 2094.9 -39.48 67.94

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6322.1 SGR 2021.0 SG3 2726.3 ST 3680.4 SR 1152.7 ss 3866.7

RRT .9729 flflF .9915 RTF .975I CRT .9926 CRS -.9999 CST -.9935

SGB 6637.3 R23 .1647 R13 .9788 LSA 5452.3 MSA 312.1SSA 15.7

SG1 6622.2 SG2 446.5 THA 17.36 ELI 3854.4 EL2 133.9 ALF 17.29

LAUt4CH OA7E DEC 1 1964 FLIGHT TIME 308.00 ARRIVAL DATE OCT 5 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 216.91 LAp -1.25

RC 283.431 GL 32.83

PLANETOCENTRIC CONIC

C3 11.494 VML 3.390

LNCH AZIdTH LNCM TIME

32.37 7 11 55

127.43 14 58 13

52.57 7 11 55

127.43 14 56 13

52.57 7 11 55

127.43 14 56 13

DIFFERENTIAL CORRECTIONS

TOE 2.2183 TRA -.0631 TC3-8.0291 8AU 1.2810

ROE .6339 RRA .1625 RC3-2.2448 FAU .53652

FOE 6.3706 FRA 1.9600 FC-40.4126 BSP 23531

BDE 2.3051 BRA .1743 BC3 8.$370 FSP 9271

DISTANCE 677.716

LOL 68.84 VL 32.948 GAL 1.17 AZL 86.80 HCA 203.05 SNA

LOP 271.86 VP 22.578 GAP -7.19 AZP 92.94 TAL 6.84 TAp

GP -11.78 ZAL 73.73 ZAp 74.70 (TS 175.68 ZAE 105.50 (TE

EARTH TO MARS

185.90 ECC .20750 INC 3.1981 vl 30.205

209.99 RCA 147.32 APO 224.47 V2 25.327

181.83 ZAC 73.29 ETC 257.09 CLP 74.37

OLA 45.G§ RAL 155.81 RAD 6567.4 VEL 11.527 PTH 2.01 VHP 3.027 DpA -3.85 RAp 183.27 ECC 1.1892

L-I TIME INJ LAX INJ LONG |NJ RT ASC INJ AZ14TH 1NJ TIME 1=tO CST TIM INJ 2 LAT INJ 2 LONG

4123.77 -35.11 187.01 22.40 58.71 8 20 39 3523.8 -38.95 178.63

2700.98 -35.10 76.56 22.40 58.70 15 41 14 2101.0 -58.94 68.18

4123.77 -35.11 187.01 22.40 58.71 8 20 39 3523.8 -38.95 176.65

2700.98 -35.10 78.§6 22.40 38.70 13 41 14 2101.0 -$8.94 68.18

4123.77 -35.11 187.01 22.40 56.71 8 20 39 3523.8 -38.95 178.63

2700.98 -35.10 76.56 22.40 58.70 15 41 14 2101.0 -38.94 68.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6609.9 $GR 1902.0 SG3 2696.3 ST 3749.4 SR 1078.2 SS 3725.2

RRT .9734 RRF .9896 RTF .9765 CRT .9926 CRS -.9998 CST -.9935

SGB 6878.1 RZ3 .1535 R13 .9793 LSA 5385.3 MSA 308.9 SSA 16.8

SG1 6865.3 S;2 419.8 THA 15.71 EL1 3899.3 EL2 125.9 ALF 15.95

LAUNCH OATE DEC I 1964 FLIGHT TIME 510.00 ARRIVAL DATE OCT 7 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00 LOL 68.84 VL

RP 218.57 LAP -1.20 LOP 273.02 VP

RC 284.678 GL 32.24 GP -11.18 ZAL

PLANETOCENTM1C CONIC

C3 11.299 VHL 3.361

LNCH AZHTH LNCH TIME

53.59 7 17 8

126.41 14 53 46

53.59 7 17 8

126.41 14 53 48

53.59 7 17 8

126.41 14 53 48

DIFFERENT1AL CORRECTIONS

TO( 2.2384 TRA -.0403 TC3-8.5426 BAU 1.3300

ROE .590S RRA .1607 RC3-2.1297 FAU .52885

FOE 7.9469 FRA 2.0138 FC-40.5039 BSP 24S48

BOE 2.S131 ERA .1657 BC3 8.8041 FSP 9082

OISTANCE 681.878 EARTH TO MARS

32.950 GAL 1.12 AZL 86.88 HCA 204.21 SMA 185.93 ECC .20756 INC 3.1204 vl 50.205

22.624 GAP -7.35 AZP 92.85 TAL 6.51 TAp 210.72 RCA 147.34 Apo 224.52 V2 25.365

74.16 ZAp 73.03 ETS 175.71 ZA( 103.62 ETE 181.31 ZAC 73.77 (TC 257.19 CLP 72.69

DLA 44.89 RAL 156.16 RAO 6567.4 VEL 11.519 PTH 2.01VHp 3.049 DpA -3.09 RAp 163.04 ECC 1.1860

L-I TIME INJ LAT INJ LONG ]NJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

4110,30 -34.71 183.47 22.11 59.53 8 25 39 3510.3 -38.45 177.08

2707.37 -34.70 76.86 22.11 59.52 15 38 53 2107.4 -38.44 68.47

4110.30 -34.71 185.47 22.11 59.53 8 25 39 3510.3 -38.45 177.08

2707,37 -34.70 76.86 22,11 59.52 13 38 53 2107.4 -38.44 68.47

4110.30 -34.71 185.47 22.11 59.53 8 25 39 3510.3 -38.45 177.08

2707.$7 -34.70 76.86 22.11 59.52 15 38 53 2107.4 -38.44 68.47

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8693.6 SGR 1792.3 SG3 2660.8 ST 3816.0 SR 1014.0 SS 3595.3

RRT .9730 RRF .9672 RTF .9776 CRT .9925 CRS -.9998 CST -.9954

SG6 7123.0 R23 .1421 R13 .9797 LSA 5331.1MSA 308.8 SSA 17.9

SGI 7111.7 SG2 401.1THA 14.24 ELi 3946.6 ELI 119.6 ALF 14.79

LAUNCH OATE DEC 1 1964 FLIGHT TIME 312.00 ARRIVAL DATE OCT 9 1965

HELIOCENTRIC C(_iIC DISTANCE 686.045

ML 147.50 LAL -.00 LOL 68.84 VL 32.g52 GAL 1.06 AZL 86.95 HCA 205.37 SMA

RP 216.22 LAp -1.31 LOP 274.17 VP 22.671 GAP -7.52 AZP 92.76 TAL 6.16 TAp

RC 285.910 GL 31.70 GP -10.63 ZAL 74.64 ZAp 71.38 ETS 175.56 ZAE 101.76 ETE

PLAN(TOCENTRIC CONIC

C3 11.122 VHL S.335 DLA 44.15 RAL 156.37 RAD 6567.4 VEL 11.511 PTH 2.01 VHP

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT

54.59 7 22 38 4096.95 -34.31

125.41 14 51 33 2714.17 -34.30

34.59 7 22 36 4096.95 -34.31

125.41 14 51 33 2714.17 -34.30

54.59 7 22 36 4096.95 -34.31

125.41 14 51 33 2714.17 -34.30

DIFFERENTIAL CGRR(CTION$

TOE 2.2891 TRA -.0124 TC3-9.0480 6AU 1.3782

ROE .5532 RRA .1600 RC3-2.0144 FAU .51699

FOE 7.5488 FRA 2.0599 FC-40.3994 BSP 25225

BDE 2.3229 BRA .1605 BC3 9.2696 FSP 8917

EARTH TO MARS

183.97 ECC .20764 INC 3.0492 Vt 50.205

211.53 RCA 147.36 APO 224.58 V2 25.404

180.86 ZAC 74.21ETC 257.28 CLP 71.05

3.074 DpA -2.40 RAp 182.82 ECC 1.1830

INJ LONG ZNJ RT ASC [NJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

183.97 21.93 60.30 8 30 53 3497.0 -37.96 175.57

77.20 21.92 60.29 15 36 47 2114.2 -37.95 68.80

183.97 21.93 60.30 8 30 53 3497.0 -37.96 175.57

77.20 21.92 60.29 15 36 47 2114.2 -37.95 68.80

183.97 21.93 60.30 8 30 53 3497.0 -37.96 175.57

77.20 21.92 60.29 15 36 47 2114.2 -37.95 68.80

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7172.5 _ 1689.7 SG3 2618.8 ST 3880.3 SR 958.1 88 3473.6

RUT .9720 RRF .9845 RTF .9786 CRT .9925 CRS -.9998 CST -.9932

SGB 7368.8 R23 .1298 R13 .9803 LSA 5286.4 NSA 308.8 SSA 18.9

SG1 7358.7 SG2 386.7 THA 12.93 EL1 3995.3 EL2 113.8 ALF 13.76

1628



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1o 1964)

LAUNCH DATE DEC 1 1964 FLIGHT TIME 314.00 ARRIVAL DATE OCT 11 1965

HELIOCENTRIC CoNIC

RL 147.50 LAL -.00

RP 215.88 LAP -1.33

RC 287.127 GL 31.21

PLANETOCENTRIC CoNIC

CS 10.958 VHL 3.310

LNCH AZMTH LNCH TIME

53.57 • 28 19

124.43 14 49 33

55.5• • 28 18

124.43 14 49 33

SS.3T • 28 18

124.43 14 49 33

DIFFERENTIAL CC]RRECTIONS

TOE 2.2722 TRA .0200 TC3-9.5490 BAU 1.4284

ROE .5194 RRA .1602 RC3-1.gD28 FAU .50844

FOE 7.1512 FRA 2.1173 FC-40.168? BSP 26085

BIDE 2.3308 8RA .1615 BC3 9.7367 FSP 871?

DISTANCE 690.220 EARTH TO MARS

LOt. 68.84 VL 32.955 GAL 1.00 AZL 87.02 HCA 206.53 SMA 186.01 ECC .20773 INC 2.9836 vl 30.205

L04 D 275.34 VP 22.717 GAP -7.87 AZP 92.67 TAL 5.80 TAp 212.33 RCA 147.57 Apo 224.65 vZ 25.442

6P -10.11ZAL 75.15 ZAP 69.78 ITS 175.43 ZAE 99.94 ETE 180.46 ZAC 74.63 (TC 257.36 CLp 69.45

DLA 43.44 RAL 157.03 RAD 6567.4 VEL 11.504 PTH 2.00 VHP 3.102 DpA -1.75 RAp 162.63 ECC 1.1803

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4083.67 -33.91 182.50 21.83 61.03 8 36 21 3483.7 -37.47 174.10

2?21.37 -33.90 77.57 21.82 61.01 15 34 54 2121.4 -37.46 69.17

4083.67 -33.91 182.50 21.83 61.03 8 36 21 3483.7 -57.47 174.10

2721.37 -33.90 77.57 21.62 81.01 15 34 54 2121.4 -37.46 69.17

4083.67 -33.91 182.50 21.83 61.03 6 36 21 3483.7 -57.47 174.10

2721.37 -33.90 77.57 21.62 61.01 15 34 54 2121.4 -37.46 69.17

MID-COURSE ExECuTION ACCuRACy ORBIT DETERMINATION ACCURACY

SGT 7445.6 5GR 1594.0 863 2571.6 ST 3937.3 SR 907.1 SS 5348.8

RRT .9704 RRF .9812 RTF .9794 CRT .9924 CRS -.9997 CST -.9929

SGB 7614.3 R23 .1175 R13 .9807 LSA 5238.7 MSA 309.8 SSA 19.8

8G1 7605.0 SG2 376.6 THA 11.77 EL1 4039.0 ELI 108.6 ALF 12.89

LAUNCH DATE DEC I 1964 FLIGHT TIN( 316.00 ARRIVAL DATE OCT 13 1965

HELIOCENTRIC CCNIC

RL 147.50 LAL -.00 LOt. 68.84 VL 32.958 GAL

RP 215.54 LAP -1.39 LOP 278.50 VP 22.763 GAP

RC 288.329 GL 30.74 GP -9.63 ZAL 75.71 ZAP

PLAN_TOC(NTRIC CONIC

C3 10.807 VHL 3.287

LNCH AZMTH LNCH TIME

58.53 T 34 15

123.47 14 47 41

56.53 7 34 15

123.4• 14 47 41

36.53 7 34 15

123.47 14 47 41

DIFFERENTIAL CORRECTIONS

TOE 2.2860 TRA .0557 TC-10.0484 BAU 1.4749

ROE .4898 RRA .1905 RC3-1.7998 FAU .49772

FOE 8.7731 FRA t.1707 FC-_J).S709 B8P 25959

BOE 2.3379 BRA .18N 8C$10.Z078 Flip 8531

DISTANCE 894.403 EARTH TO MARS

.93 AZL 87.08 HCA 207.69 SMA 186.06 ECC .20784 INC 2.g229 vl 30.205

-7.83 AZP 92.59 TAL 5.43 TAp 213.12 RCA 147.39 APO 224.73 V2 25.480

68.21 ITS 175.32 zAE 98.14 ETE 180.11 ZAC 75.01ETC 257.43 CLP 67.88

OLA 42.75 RAL 157.54 RAD 6567.4 VEL 11.498 PTH 2.00 VHp 3.132 DpA -1.16 RAp 162.46 (CC 1.1779

L-I TINE INJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4070.33 -33.51 181.05 21.82 61.72 8 42 5 3470.3 -36.99 172.64

2729.04 -33.50 77.99 21.81 61.71 15 33 10 2129.0 -36.98 69.59

4070.33 -33.51 181.05 21.82 61.72 8 42 5 34•0.3 -36.99 172.64

2729.04 -33.50 77.99 21.81 61.71 15 33 10 2129.0 -36.98 69.59

4070.33 -33.51 181.05 21.82 61.72 8 42 5 3470.3 -36.99 172.64

2729.04 -33.50 77.99 21.81 61.71 15 33 10 2129.0 -36.98 69.59

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATIoN ACCURACY

SGT 7718.2 SGR 1506.5 SG3 2523.5 ST 3989.3 SR 862.1 SS 3229.1

RRT .9684 RRF .9774 RTF .9802 CRT .9924 CR9 -.9997 CST -.9927

7861.9 R23 .1048 R13 .9811 LSA 5195.0 NSA 310.1 SSA 20.8

$61 7853.2 SG2 369.4 THA 10.73 EL1 4080.1 EL2 105.6 ALF 12.11

LAUNCH DATE DEC 1 1964

HELIC_EMTRIC CoNIC

RL 147.50 LAL -.00

RP 215.21 LAP -1.38

RC 288.518 GL 30.31

PLANETOCENTRIC CoNIC

C3 10.968 VHL 3.266

LNCH AZNTH LNCH Title

5?.48 ? 40 27

122.52 14 45 59

57.48 ? 40 27

122.52 14 45 58

57.48 ? 40 27

122.52 14 45 59

FLIGHT TIME 518.00 ARR]VAL DAT E OCT 15 1963

OISTANCE 698.5g3 EARTH TO MARS

LOL 68.64 VL 32.961 GAL .87 AZL 87.13 HCA 208.86 SNA 186.11 ECC .20797 INC 2.8667 vl $0.205

LOP 277.6? VP 22.809 GAP -7.98 AZP 92.51TAL 5.04 TAp 213.90 RCA 147.40 APO 224.82 V2 25.517

6P -9.19 ZAL 76.30 ZkP 66.68 ITS 175.22 ZAE 96.38 ETE 17g.80 ZAC 75.58 ETC 257.50 CLP 66.36

DLA 42.07 RAL 158.11RAD 6567.4 VEL 11.492 PTH 2.00 VHp 3.165 DpA -.62 RAp 162.32 ECC 1.1756

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

4098.92 -33.11 179.62 21.88 62.39 8 48 4 3456.9 -36.50 171.21

2737.13 -33.09 78.45 21.87 62.38 15 51 36 2137.2 -36.50 70.05

4056.92 -33.11 179.62 21.88 62.39 8 48 4 3456.9 -56.50 171.21

2737.15 -33.09 78.45 21.87 62.38 15 31 36 2137.2 -56.50 70.05

4059.92 -33.11 179.62 21.88 62.39 8 48 4 3456.9 -36.5D 171.21

2737.15 -33.09 78.45 21.87 62.38 15 31 36 2137.2 -56.50 70.05

DIFFERENTIAL C.CRRECTIoN8

TOE Z.2977 TRA .0984 TC-10.5358 BAU 1.5218

ROE .4833 RRA .1613 RC3-1.6917 FAU .48571

FOE 6.4045 FRA 2.2317 FC-39.4172 8SP 27857

BOE 2.3439 BRA .1879 BC310.6708 FSP 8341

MID-COURSE EXECUTIoN ACCURACY ORBIT DETERMINATION ACCURACY

SOT 797g.0 Sr_R 1423.8 SG3 2469.6 ST 4036.5 SR 821.4 sS 3110.2

RRT .9655 RRF .9730 RTF .9808 CRT .9924 CRS -.9996 CST -.9923

8¢,8 8105.0 R23 .0921 R13 .9816 LSA 5152.1MSA 310.9 SSA 21.8

SOt 8096.8 SG2 365.4 THA 9.80 EL1 4118.0 EL2 99.0 ALF 11.42

LAUNCH DATE DEC 1 1964 FLIGHT TIME 320.00 ARRIVAL DATE OCT 17 1965

HELIOCENTRIC CCNIC

RL 147.50 LAL -.00 LOL 68.84 VL

RP 214.88 LAP -1.41 LOP 278.84 VP

RC 290.691 GL 29.90 GP -8.78 ZAL

PLANETOCENTMIC CONIC

C3 10.539 VHL 3.248

LNCH AZlMTH LNCH TIME

58.42 • 48 55

121.58 14 44 22

58.42 7 46 55

121.58 14 44 22

58.42 7 48 55

121.58 14 44 22

DIFFERENTIAL C(_RECTIoNS

TOE 2.3054 TRA .1426 TC-11.0186 6AU 1.5685

ROE .4394 RRA .1633 RC3-1.5913 FAU .47346

FDE 8.0445 FRA 2.3115 FC-38.8943 BSP 28731

8OE 2.3469 BRA .2169 8C311.1329 FSP 8141

DISTANCE 702.791 EARTH TO MARS

32.964 GAL .80 AZL 87.19 HCA 210.03 SMA 186.17 ECC .20812 INC 2.81A3 Vl 30.205

22.855 GAP -8.13 AZP 92.44 TAL 4.63 TAp 214.67 RCA 147.42 APO 224.91 vZ 25.554

76.93 ZAp 65.19 (TS 175.14 ZAE 94.64 ETE 179.53 ZAC 75.72 ETC 257.56 CLP 64.88

DLA 41.41RAL 158.71RAD 6567.4 VEL 11.486 PTH 2.00 VHp 3.201 0pA -.11 RAp 162.20 ECC 1.1734

L-I TIME INJ LAT INJ LoNG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

4043.36 -32.70 178.19 22.01 63.03 8 54 18 3443.4 -56.02 169.78

2745.76 -32.89 •8.95 22.01 63.02 15 30 8 2145.8 -36.01 70.55

4043.36 -32.70 178.19 22.01 63.03 8 54 18 3443.4 -36.02 169.78

2745.76 -32.69 •8.95 22.01 63.02 15 30 8 2145.8 -36.01 70.55

4043.36 -32.70 178.19 22.01 63.03 8 54 18 5443.4 -36.02 169.78

2745.76 -32,69 •8.95 22.01 63,02 15 30 8 2145.8 -36.01 70.55

MID-COURSE EXECUTION ACCURACY OR8ZT DETERMINATION ACCURACY

SGT 823?.0 SGR 1347.8 SG3 241A.7 ST 4075.9 SR 784.7 SS 2991.9

RRT .9617 RRF .9678 RTF .9813 CRT .gg24 CRS -.9993 CST -.9918

SG8 8346.6 R23 .0812 R13 .g818 LSA 5106.9 MSA 313.8 SSA 22.7

SG1 8338.6 SG2 365,2 THA 8.96 EL1 4149.6 EL2 94,8 ALF 10.82

1629



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEE 1 196A FLIGHT TIME 322.00 ARRIVAL DATE OCT 19 1965

HELIOCENTRIC CONIC

RL 14•.50 LAL -.DO LOL 88.84 VL

RP 214.58 LAp -1.45 LOP 200.02 vP

RC 291.851GL 29.52 GP -8.39 ZAL

PLAMETOCENTRIC CONIC

C3 10.619 VHL 3.228

LNCH AZMTH LNCH TIME

59.3• • 53 41

120.63 14 42 48

$9.37 7 53 41

120.83 t4 42 48

59.37 • 53 41

120.83 14 42 48

DIFFERENTIAL C_RRECTIONS

TOE 2.3083 TRA .1906 TC-11.4969 BAU 1.8149

ROE .4175 RRA .1644 RCS-1.AR44 FAU .49083

FOE 5.G857 FRA 2.3713 F¢-38.2916 BSP 29559

BOE 2.3457 BRA .2517 8C311.$936 FSP 7926

DISTANCE 706.gg6 EARTH TO MARS

52.987 GAL .73 AZL 87.23 HCA 211.21 SMA 186.22 ECC .20829 INC 2.7653 vl 30,205

22.900 GAP -8.27 AZP 92.37 TAL 4.22 TAp 215.43 RCA 147.43 APO 225.01 V2 25.590

77.60 ZAP 83.74 ETS 175.06 ZAE 92.95 ETE 179.28 ZAC 76.05 ETC 257.62 CLP 63.43

OLA 40.75 RAL 159.37 RAO 8567.4 VEL 11.481 pTH 2.00 VHp 3.238 OpA .35 RAp 192.11ECC 1.1715

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4029.48 -32.29 176.75 22.21 63.65 9 0 50 3429.5 -35.54 168.55

2755.03 -32.28 79.51 22.21 63.64 15 28 43 2155.0 -35.53 71.11

4029.48 -32.29 176.75 22.21 63.65 9 0 50 3429.5 -35.54 168.35

2755.03 -32.28 79.51 22.21 63.64 15 28 43 2155.0 -35.55 71.11

4029.48 -32.29 176.75 22.21 63.65 9 0 50 3429.5 -35.54 168.35

2755.03 -32.28 79.51 22.21 63.64 15 28 43 2155.0 -55.53 71.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6489.6 _ 1276.1 SG3 2356.4 ST 4105.6 SR 750.7 98 2869.A

RRT .9571RRF .9617 RTF .9617 CRT .9925 CRS -.9994 CST -.9913

968 8565.0 R23 .0700 R15 .9822 LSA 5055.0 MSA 315.1SSA 23.6

SGI 8577.2 $82 365.8 •HA 8.20 EL1 4172.6 EL2 90.5 ALF 10.29

LAUNCH DATE 0(C 1 1964 FLIGHT T|NE 324.00 ARRIVAL DATE OCT 21 1965

HELIOCENTRIC C(_41C

RL 147.50 LAL *.00 LOt. 88.64 VL

RP 214.24 LAP -1.49 LOP 281.20 Vp

RC 292.998 84L. 29.18 relP -8.03 ZAL

PLANETOCENTMIC CONIC

C3 10.308 VHL 3.211

LNCH AZ14TM LNCH Title

60.SS 8 0 45

119.67 14 41 l&

60.$3 8 0 45

119.67 14 41 18

80.33 6 0 45

119.97 14 41 18

DIFFERENTIAL C.GRflECTION$

19( 2.3088 TRA .2434 TC-11.9680 8AU 1.6806

ROE .3R84 RRA .1860 RC3-t.4018 FAU .44808

FOE 5.$493 FRA Z.4389FC-37.8524 BIAP SOSR5

60E 2.3429 BRA .2949 8CS12.0498 FSff 7711

DISTANCE 711.2011 EARTH TO MARS

32.971 GAL .65 AZL 87.28 HCA 212.39 SMA 186.28 ECC .20848 INC 2.7193 vl 30.205

22.945 GAP -8.42 AZP 92.30 TAL 3.79 TAP 216.17 RCA 147.45 APO 225.12 V2 25.626

78.$1 ZAP 62.33 ETS 175.00 ZAE 91.28 ETE 179.07 ZAC 76.35 ETC 257.66 CLP 62.03

OLA 40.10 RAL 160.06 RAO 8567.4 VEL 11.476 PTH 1.99 VHP 3.278 OpA .77 RAp 162.04 ECC 1.1698

L-I TIM( INJ LAT INJ LOIG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4019.27 -31.88 175.30 22.48 64.26 9 T 40 3415.3 -35.05 166.91

2784.92 -$1.87 80.11 22.47 64.24 15 27 21 2164.9 -35.04 71.72

4019.27 -31.88 175.30 22.48 64.28 9 7 40 3415.3 -35.05 186.91

2764.92 -$1.87 80.11 22.47 64.24 15 27 21 2164.9 -35.04 •1.72

4013.27 -31.88 175.30 22.48 64.26 9 7 40 3415.3 -35.05 166.91

2784.92 -31.87 80.11 22.47 64.24 15 27 21 2164.9 -35.04 71.•2

MID-COURSE EXECUTION ACCURACY oRBIT DETEflMINATIOI4 ACCURACY

SST 8758.S $GR 1210.5 SG3 2298.0 ST 4130.2 SR 720.6 SS 2754.0

RflT .R516 RRF .9547 RTF .9821 CRT .9926 CR8 -.9992 CST -.9907

SG8 882t.7 R23 .OGO0 R13 .R825 LSA 5006.1MSA 517.3 SSA 24.5

SGI 8614.0 84;2 368.9 THA 7.52 EL1 4191.7 ELI 86.4 ALF 9.83

LAUNCH DATE DEC I 1964 FLIGHT TIME 326.00 ARRIVAL DATE OCT 23 1965

HELIOCENTRIC CONIC

RL 167.50 LAL -.00 LOt. 89.04 VL 32.974 GAL

DISTANCE 715.427 EARTH TO MARS

.SL AZL 87.32 HCA 213.57 SNA 186.35 ECC .20868 INC 2.8762 Vl 30.205

tip 213.93 LAP -1.48 LOP 292.38 VP 22.990 GAP -8.55 AZP 92.23 TAL 3.34 TAP 216.91RCA 147.46 Apo 225.25 V2 25.662

RC 294.131GL 29.81GP -7.89 ZAL 79.05 ZAP 80.9_ ETS 174.95 ZAE 69.65 ST( 178.88 ZAC 76.85 ETC 257.70 CLP 60.66

PLANETOCENTRIC CONIC

C3 10.208 VHL 3.195 OLA 39.45 RAL 160.79 RAO 9567.4 VEL 11.471 pTH t.99 VHP 3.319 DPA 1.15 RAp 162.01ECC 1.1880

LNCH AZMTH LNCH TIME L-! TINS INJ LAT INJ LONG INJ fiT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

81.29 8 8 8 4000.92 -31.45 173.8_ 22.79 84.84 9 14 49 3400.6 -34.58 165.45

118.71 14 39 43 2775.56 -31.44 60.77 22.79 64.83 15 25 59 2175.8 -34.55 72.40

61.29 8 8 9 4000.62 -31.45 173.85 22.79 64.64 9 14 49 3400.8 -34.56 165.45

118.•1 14 39 43 2775.56 -51.44 60.77 22.79 64.63 15 25 59 2175.6 -34.55 •2.40

81.29 9 6 8 4000.62 -$1.45 173.85 22.79 64.84 9 14 49 3400.6 -34.58 165.45

118.71 14 39 43 2775.58 -31.44 80.77 22.79 64.83 15 25 59 2175.6 -34.55 72.40

DIFFERENTIAL _RECTION8 MID-COURSE EvlrCUTION ACCURACY

TOE Z.3052 TRA .2998 TC-12.4300 BAU 1.7094 SGT 8990.8 Srdl 1149.4 _3 2238.6

ROE .3806 RRA .1871 flCS-I.SISS FAU .45538 RRT .9453 RRI r .9467 flTF ._826

FOE 5.O168 FRA 2.4930 FC-$6.9329 ISP $1198 _ 9053.8 R23 .O497 R13 .9829

BOE 2.3364 BRA .5432 6C312.4962 FIP 7485 _1 9048.2 SSZ 372.2 THA 6.91

LAUNCH OAT( OEC I 1964 FLIGHT TIN( 328.00

HELIOCENTRIC CCI41C DISTANCE 719.653

RL 147.50 LAL -.OOL_ 68.64 VL $2.978 GAL .50 AZI. 87.38 HCA

RP 215.62 LAP -1.50 LOP 283.57 VP 25.035 SAP -8.69 A_P 92.17 TAL

RC 295. 251 GL 28.48 GP -7.37 2AL 79.65 ZAIP 59.81 (T6 174.90 ZAE

PLAN_TOCENTRIC CON|C

C3 10.111VNL S.180 DLA 38.80 RAt. 161.56 RAO 6567.4 VEL 11.487 PTH

LNCH AZNTH LNCH TINS L-I TINS INJ LAT INJ LGNG INJ RT ASC INJ

62.28 8 15 52 3985.45 -31.02 172.SS 23.17 85.42 9 22 17

117.72 14 56 8 2787.01 -$1.01 81.50 23.16 65.41 15 24 35

82.28 8 15 52 3985.45 -31.02 172.55 23.17 65.42 9 22 17

117.72 14 38 8 2787.01 -31.01 81.50 25.16 65.41 15 24 35

S2.ZS 8 15 5Z 3685.45 -31.02 I72.$3 23.17 65.42 9 22 17

117.72 14 $8 2 2787.01 -31.01 81.50 25.18 65.41 15 24 35

DIFFERENTIAL CCRRECTIOM6 MIO-COURW[ EXECUTION ACCURACY

70E 2.3004 TRA .3624 TC-12.8607 BAU 1.7491 SGT 9218.8 SGR 1093.7 SG3 2178.9

ROE .3657 RRA .1891 RC3-t.2272 FAU .42250 RRT .9375 RRF .9375 RTF .9830

FOE 4.7120 FRA 2.5043 FC-38.1572 18P 32033 _,4m9283.4 R23 .0417 RI3 .9832

BDE 2.3293 6RA .3999 BC312.9390 FSP 7283 S_1 9275.7 382 378.3 THA 6.36

214.76 Si4A 186.41ECC .20891 INC 2.6355

2.88 TAp 217.64 RCA 147.47 APO 225.36

68.05 ETE 178.71 ZAC 76.93 ETC 257.74

ORBIT DETERMINATION ACCURACY

ST 4146.4 9R 893.3 88 2835.9

CRT .9928 CR8 -.9969 CST -.9900

LSA 4951.8 MSA 317.9 SSA 25.4

ELI 4203.2 EL2 82.0 ALF 9.43

ARRIVAL DATE OCT 25 1985

EARTH TO MARS

vl 30.205

V2 25.897

CLP 59.33

1.99 VHP 3.363 DPA 1.50 RAP 182.00 ECC 1.1664

A214TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3385.4 -34.US 183.98

2187.0 -34.05 73.15

3385.4 -34.06 163.96

2187.0 -34.05 •3.13

3385.4 -34.06 163.98

2187.0 -34.U5 73.13

ORBIT DETERMINATION ACCURACY

ST 4159.8 SR 689.7 $9 2529.3

CRT .9930 CR$ -.9996 CgT -.g992

LSA 4905.2 MSA 320.7 SSA 26.2

ELI 4212.7 EL2 77,8 ALF 9.09
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC I 1964 FLIGHT TIME 330.00 ARRIVAL OATE OCT 27 1965

HELIOCENTRIC CONIC OI STANCE 723.886 EARTH TO MARS

RL 147.30 LAL -.00 LOL 68.84 VL 32.982 GAL .42 AZL 87.40 HCA 215.95 SMA 186.48 ECC .20915 INC 2.5971 Vl 30.203

RP 213.31 LAP -1.52 LOP 284.76 VP 23.079 GAP -8.82 AZP 92.10 TAL 2.41 TAp 218.35 RCA 147.46 APO 225.49 V2 25.731

RC 296.358 GL 28.17 GF -7,07 ZAL 80.65 ZAP 58.31 ET3 174.66 ZAE 86.49 ETE 178.56 ZAC 77.20 ETC 257.76 CLP 58.04

PLANETOCENTR|C CONIC

C3 10.023 YML 3.166 DLA 38.15 RAL 162.37 RAO 6567.4 VEL 11.464 PTH 1.99 VMp 3.408 OpA 1.81 RAp 162.02 ECC 1.1650

LNCH AZMTH LNCH TIME L-! TIME INJ LAT IN J LONG |NJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

63.28 8 24 0 3969.53 -30.59 170.78 23.59 65.98 9 30 10 3369.5 -33.55 162.42

118.72 14 36 25 2799.30 -30.37 82.30 23.59 65.97 13 23 5 2199.5 -33.54 73.93

63.28 8 24 0 3969.53 -30.59 170.78 23.59 65.g8 9 30 10 3389.5 -33.55 162.42

116.72 14 36 23 2799.30 -30.57 82.30 23.59 65.97 15 23 5 219g.5 -33.54 73.93

83.28 8 24 0 3969.53 -30.59 170.78 23.59 65.98 9 30 10 3369.5 -33.55 162.42

118.72 14 36 25 2799.50 -30.57 82.30 23.59 65.97 15 23 5 2199.5 -33.54 73.95

DIFFERENTIAL C(_RRECTIONS MID-COURSE ExECuTIOtl ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.2686 TRA .4292 TC-13.3224 9AU 1.7921 $GT 9449.9 $GR 1041.1SG3 2117.7 ST 4160.1 8R 646.7 $S 2410.5

ROE .3311RRA .1710 RC3-1.1446 FAU .40922 RRT .9285 RRF .9271RTF .9832 CRT .9934 _RS -.9980 CST -.9881

FOE 4.3954 FRA 2.6310 FC-35.3405 BSP 32852 SG8 9507.0 R23 .0341 R13 .9833 LSA 4840.3 MSA 324.0 8SA 27. O

BOE 2.3155 BRk .4620 9C313.3715 F_P 7087 SGI 9499.2 $62 384.6 THA 5.85 EL1 4209.4 EL2 73.6 ALF 8.78

LAUNCH DATE DEC 1 1964 FLIGHT TIME 332.00 ARRIVAL DATE OCT 29 1965

NELIOCENTRIC COLIC

RL 147.50 LAL -.00 LOt. 68.84 VL

RP 213.01 LAP -1.55 LOP 283.95 VP

RC 297.448 G,L 27.86 GP -6.79 ZAL

PLAN(TOCENTRIC CONIC

C3 9.946 VHL 8.184

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

64.32 8 32 33 3952.85 -30.13

115.68 14 34 35 2813.03 -30.12

64.32 8 32 33 3952.85 -30.13

115.89 14 34 35 2813.03 -30.12

64.82 8 32 33 3952.85 -30.13

115.68 14 34 35 2813.03 -30.12

DIFFERENTIAL C_RRECTION8

TD( 2.2727 TRA .4986 TC-13.7566 BAU 1.8346

ROE .3381 RRA .1725 RC3-1.0660 FAU .39642

FOE 4.0919 FRA 2.6866 FC-34.§067 8SP 33631

BOE 2.2978 BRA .3277 BC313.7979 FSP 6881

DISTANCE 728.125

32.986 GAL .33 AZL 87.44 HCA 217.14 SMA

23.123 GAP -8.95 AN 92.04 TAL 1.92 TAp

81.50 ZAP 57.04 ETS 174.83 ZAE 84.95 ETE

EARTH TO MARS

186.56 ECC .20941 INC 2.5607 V1 30.203

219.06 RCA 147.49 AI_ 225.62 V2 25.765

178.45 ZAC 77.47 ETC 257.78 CLP 56.78

DLA 37.50 RAL 163.21RAD 6567.4 VEL 11.460 PTH 1.99 VHp 5.455 DpA 2.09 RAp 162.08 ECC 1.1637

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

169.18 24.07 66.54 9 38 26

83.18 24.06 68.52 15 21 28

169.18 24.07 66.54 9 38 26

83.18 24.06 66.52 15 21 28

169.18 24.07 66.54 9 38 26

83.18 24.06 66.52 15 21 28

MID-COURSE ExECuTION ACCURACY

8GT 9676.8 SGR 992.7 SG3 2057.0

RflT .9183 RRF .9152 RTF .9834

9727.6 R23 .0269 R13 .9836

SG1 9719.8 SG2 391.2 THA 5.39

PO CST TIM INJ 2 LAT INJ 2 LONG

3352.8 -33.03 160.84

2213.0 -33.02 74.84

3552.8 -33.03 160.84

2213.0 -33.02 74.84

3352.8 -35.03 160.84

2213.0 -33.02 74.84

ORBIT DETERMINATION ACCURACY

ST 4151.4 SR 625.9 SS 2294.7

CRT .9937 CRS -.9972 CST -.9870

LSA 4775.3 MSA 526.5 SSA 27.9

ELi 4197.8 EL2 69.1 ALF 8.52

LAUNCH DATE OEC 1 1964 FLIGHT TIME 354.00 ARRIVAL DATE OCT 31 1965

HELIOCENTRIC CONIC DISTANCE 752.571

RL 147.50 LAL -.OO LOt. 68.84 VL 32.991GAL .25 AZL 87.47 HCA 218.34 SMA

RP 212.72 LAp -1.57 LOP 287.15 VP 23.166 GAp -9.08 AZP 91.98 TAL 1.42 TAp

RC 298.528 GL 27.56 GP -6.53 ZAL 82.59 ZAp 55.82 ETS 174.80 ZAE 83.46 ETE

PLANETOCENTRIC CONIC

CS 9.874 VHL 3.142 DLA 36.84 RAL 164.08 RAD 6567.4 VEL 11.457 pTH 1.99 VHp

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

65.38 8 41 34 3935.17 -29.67

!14.62 14 32 31 2827.85 -29.66

65.38 8 41 34 3935.17 -29.67

114.62 14 32 31 2627.85 -29.66

65.38 8 41 34 3935.17 -29.67

114.62 14 32 31 2827.85 -29.66

DIFFERENTIAL CORRECTIONS

TOE 2.2555 TRA .5735 TC-14.1707 BAU 1.8753

ROE .3270 RRA .1739 RC3 -.9891FAU .38328

FOE 3.8140 FRA 2.7376 FC-33.6037 9_P 34400

BDE 2.2791 ERA .5993 8C314.2052 FSP 6656

EARTH TO MARS

186.63 ECC .20970 1NC 2,5262 vl 30.205

Z19.75 RCA 147,50 Apo 225.77 V2 23.798

178.32 ZAC 77.72 ETC 257.80 CLP 55.36

3.503 OpA 2.35 RAp 162.16 ECC 1.1625

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

167.51 24.59 67.09 9 47 9 3335.2 -32.50 159.19

84.16 24.58 67.07 15 19 39 2227.9 -32.49 75.83

167.31 24.59 67.09 9 47 9 3555.2 -32.50 159.19

84.16 24.58 67.07 15 19 39 2227.9 -32.49 75.83

167.51 24.59 67.09 9 47 9 3555.2 -32.50 159.19

84.16 24.58 67.07 15 19 59 2227.9 -32.49 75.83

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9896.2 SGR 948.1 8G3 1995.2 ST 4139.8 8R 608.2 SS 2188.3

RRT .9066 RRF .9019 RTF .9838 CRT .9943 CRS -.9962 CST -.9858

SGB 9941.6 R23 .0203 R13 .9839 LSA 4710.4 MSA 328.0 SSA 28.6

SG1 9935.6 SG2 398.7 THA 4.97 EL1 4183.8 EL2 64.4 ALF 8.31

LAUNCH DATE DEC 1 1964 FLIGHT TIME 336.00 ARRIVAL DATE NOV 2 1965

HELIOCENTRIC CONIC DISTANCE 736.620 EARTH TO MARS

RL 147.50 LAL -.00 LOL 68.84 VL 32.995 GAL .16 AZL 87.51HCA 219.53 SMA 186.71 ECC .21000 INC 2.4934 vl 30.203

tip 212.43 LAp -1.59 LOP 288.35 VP 23.209 GAP -9.21 AZP 91.92 TAL .90 TAp 220.45 RCA 147.50 Apo 225.92 V2 25.831

RC 299.592 GL 27.28 GP -6.28 ZAL 83.31 ZAP 54.62 ET8 174.78 ZAE 81.99 ETE 178.21 ZAC 77.97 ETC 257.81 CLP 54.38

PLANETOCENTRIC CONIC

C3 9.811 VHL 3.132 DLA 36.17 RAL 164.99 RAD 6567.4 VEL 11.454 pTH 1.99 VHp 3.555 DpA 2.57 RAp 162.27 ECC 1.1615

LNCH AZI4TH LNCH TIM( L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

66.49 8 51 5 3916.43 -29.20 165.78 25.16 67.63 9 56 21 3316.4 -31.96 157.47

113.51 14 30 14 2844.01 -29.19 85.23 25.15 67.62 15 17 58 2244.0 -31.95 76.92

66.49 8 51 5 3916.43 -29.20 165.79 25.16 67.63 9 56 21 3316.4 -31.96 137.47

113.51 14 30 14 2844.01 -29.19 85.23 25.15 67.62 15 17 58 2244.0 -31.95 76.92

66.49 8 51 5 3916.43 -29.20 165.79 25.16 67.63 9 56 21 5316.4 -31.96 157.47

113.51 14 30 14 2844.01 -29.19 85.23 25.15 67.62 15 17 38 2244.0 -31.95 76.92

DIFFERENTIAL C._ECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.2477 TRA .6703 TC-14.5126 BAU 1,9072 SGT10092.8 8GR 907,7 863 1927.5 ST 4145.8 SR 594.7 SS 2104.6

ROE .3182 RflA .1779 RC3 -.9067 FAU .36764 RRT .8917 RRF .8870 RTF .9838 CRT .9949 CRS -.9947 CST -.9841

FOE 3.5789 FRA 2.8532 FC-32.4425 95P 35493 S6810155.5 R23 .0182 RI3 .9838 LSA 4675.2 MSA 335.8 SSA 29.0

BDE 2.2701 BRA .6935 8C314.5409 FSP 6538 56110125.2 862 409.4 THA 4.59 EL1 4187.8 EL2 59.6 ALF 8.12
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE OEC I 1664 FLIGHT TIN( $$6.00 ARRIVAL DATE NOV 4 1665

HELIOCENT_iC CONIC DISTANCE T40.879

RL 14T.SO LAL -.00 LOI.. 68.64 VL $3.000 GAL .06 AZL 87.54 HCA ZZ0.74 SNA

RP Et8.iS LAP -1.61 LOP E89.55 Vp 23.851 GAP -g.$S AZP 81.87 TAL .37 TAP

RC $00.645 GL 26.6S 6P -6.05 ZAL 64.87 ZAP §S.46 ET6 174.76 Z/dE 80,56 ETE

PLAN[TOCENTRIC CONIC

C$ 8.TSS VHL 3.18] DLA 35.50 RAL 165.88 RAD 6S67.4 VEL 11.452 pTH

LNCH AZNTH LNCH TIME L_| TIHE INJ LAT ZNJ LONG |NJ RT ASC ZNJ AZNTH IHJ TIHE

67.64 9 I 11 $896.83 -IS.T1 163.94 25.77 66.17 10 6 7

11R.36 14 2? $5 2661.95 -28.70 86.43 85.76 68.15 15 15 16

67.64 g I 11 3896.E$ -28.71 163.94 25.77 68.17 10 6 ?

11R.$6 14 87 SS 8861.95 -28.70 86.43 25.76 68.15 15 15 16

67.64 9 I 11 $896.83 -88.71 186.94 26.77 68.17 10 S 7

118.36 14 Z7 SS 8881.85 -28.T0 86.43 25.76 68.15 15 15 16

01FFERENTIAL CGRRECTIOI6 MID-COURSE EXECUTION ACCURACY
TOE E.E141 TRA .7461 TC-14.9494 8AU 1.95E? SGTIOStl.8 SGR 878.1 $GS 1878.8

ROE .S078 RRA .1767 RC3 -.8464 FAU .SS808 RRT ,878t RR_ .8711RTF .9840

FOE 3.E879 FRA E.88RI FC-31.7780 SiP 35836 $Gal03ST.9 R83 .0110 RIS .964D

80E 8.8355 BRA .TS?Z 8C364.9733 Flip 6813 I6160349.6 $GZ 415.4 THA 4.25

EARTH TO MARS
166.79 ECC .81036 INC 2.46R1 Vl $0.205

821.11 RCA 147.50 APO 226.06 VZ RS.063

176.12 ZAC 78.21 [TC 257.61 CLP 53.21

1.88 VHP 3.605 DPA 2.76 RAP 162.41ECC 1.1605

PO CST TIM INJ 2 LAT INJ 2 LONG
3296.2 -$1.40 155.65

2261.9 -31.40 76.15

5296.2 -31.40 155.$5

2861.9 -31.40 78.15

3296.2 o31.40 155.65

2261.9 -31.40 78.15

ORBIT DETERMINATION ACCURACY

ST 4102.8 SR $77.6 $S 1962.9

CRT .9964 CRS -.0927 CST -.6620
LSA 4580.7 MSA 539.0 $SA $0.0

EL1 4142.9 ELI 54.9 ALF 7.96

LAUNCH DATE DEC I 1944 FLIGHT TIN[ 340.00 ARRIVAL DATE NOV 6 1965

HELIOCENTRIC CCNIC

RL 147.50 LAL -.00 LQL 68.84 VL
RP 211.87 LAP -1.63 LOP 880.79 _P

RC SOt._IT GL 26.78 GP -S.83 ZAL
PLANETOCENTRIC CONIC

CS •.706 V_ 3.11S

LNCH AZl4TH LNCH TII4E
6•.65 9 11 58

111.15 14 24 30

$8.65 9 11 58
111.15 14 84 SO

$8.85 8 11 56
111.15 14 24 SO

DIFFERENTIAL CCMRECTIQN6

TOE 8.1916 TRA .8440 TC-16.3006 8AU 1.8880

ROE .6014 RMA .18R$ RCS -.7700 FAU .$4884

FOE 3.0844 FRA £.9069 FC-30.ST89 BliP 38877

BOE !.81R6 IRA .•SSS 8C$15.5187 FIP 8108

DISTANCE 745.142 EARTH TO MARS

33.005 GAL -.03 AZL 87.57 HCA 221.94 SHA 186.87 ECC .21068 INC 2.4582 vl 50.205
23.894 GAP -9.45 AZP 91.81 TAL 359.83 TAp 821.77 RCA 147.50 APO 226.84 V2 RS.825

83.88 zAP 52.33 ET8 174.74 ZN[ 79.16 [TE 178.04 ZAC 78.44 ETC 257.81 CLP $2.10

OLA 54.81 RAL 188.88 RAD 6587.4 V[L 11.450 PTH 1.99 VHP 3.658 DPA 2.66 RAP 182.57 ECC 1.1SRT

L-| TIN[ INJ LAT |NJ LONG INJ RT ASC ZNJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 8 LONG
38?4.48 -28.20 161.n 26.48 68.70 10 16 51 3874.4 -50.84 156.78

8881.80 -88.19 87.78 26.48 68.68 15 12 31 2281.8 -30.93 78.$1

$874.42 -i8.tO 181.99 26.42 66.70 10 16 31 3874.4 -30.84 156.72

2881.80 -28.18 87.78 26.42 68.68 15 12 31 8881.8 -30.83 78.51

S•T4.48 -88.80 161.99 88.42 68.70 10 16 $1 $874.4 -30.84 lS$.Tt

2881.80 -88.18 87.76 26.42 68.68 15 18 31 2881.8 -30.83 78.51

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

S6110521.8 SGR 838.4 SG3 1818.7 ST 4080.3 IR 568.0 66 1810.T
RRT .8584 RRF .8563 RTF .9868 CRT .8860 CR6 -.8901 CST -.8?8?

SG810555.S RSS .0146 R13 .8838 LSA 4587.7 NSA $48.$ •SA $0.5

S8110548.6 $68 489.8 THA 3.98 ELL 4119.3 EL2 50.4 ALF ?.86

LAUNCH DATE OEC t 1664 FLIGHT TIME 342.00 ARRIVAL DATE NOV S 1665

HELIOCENTRIC CONIC DI STANCE 749.412 EARTH TO MARS
RL 147.50 L_ -.00 LOL 68.84 VL 36.010 GAL -.13 AZL 87.60 HCA 223.15 SNA 186.86 ECC .21105 INC 2.4057 Vt SO.EOS

RP 211.60 LAP -1.64 LOP 291.97 Vp 23.$35 GAP -9.ST Al? 91.75 TAL 369.27 TAp 222.42 RCA 147.50 APO 226.42 V2 25.626

Re 301.?1? GL 26.44 GP -5.62 ZAL 86.28 ZAP 51.24 ETS 174.72 Z/dE 77.76 ETE 177.87 ZAC 78.67 [TC 157.80 CLP $1.02
PLANETOCENTRIC CONIC

¢3 i.lii VHL 3.109 DLA 34.11RAL 167.67 RAD ISl?,3 V[L 11,448 PTH 1.89 VHP 3,718 DPA 3,06 RAP 162.T? ECC 1.1SR1

LNCH AZMTH LNCH TIRE L-I TIH[ INJ LAT INJ LONG INJ RT ASC ZHJ A_q4TH |NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG
70.16 6 13 27 $iSO.il -2T.66 139.80 27.12 69.23 10 27 36 3tSO.I -30.25 151.65

fOR.S? 14 Z0 52 2806.86 -27.67 88.89 27.11 69.21 15 9 16 2604.0 -$0.24 81.04

YO.tS 9 26 2? 3850.81 -27.68 159.90 27.18 69.23 10 87 36 5250.6 -$0.25 151.s5

109.87 14 20 52 2903.98 -27.67 89.89 87.11 69.21 15 2 16 8304.0 -30.24 61.04

110.00 14 38 52 2830.11 -28.9R 85,60 27.63 70.93 15 86 2 8250.1 -51.25 77.17

110.00 14 4 ST 2861.47 -26.45 88.53 26.57 67.51 14 54 10 8332.[ -L_.26 $4.47

DIFFERENTIAL C_RRECTIQNS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
TOE 2.1504 TRA .9301 TC-13.6818 BAU 8.0898 SGT10787.1 $GR 805.8 663 1752.2 ST 408t.9 SR 554.1 66 1793.9

ROE .2936 RRA .1819 RCS -.7070 FAU ,36119 RRT .8408 RRF ,8383 RTF .9846 CRT .986T CRS -.9667 CST -.6778

FOE 2.$188 FRA 2.9828 FC-_.6689 81P 37388 888107S7.4 R83 .0064 RIS .9846 LSA 4485.0 HSA 345.0 $SA 31.4

BOE !.1T06 BRA .9477 8CS15,8975 Flip 5888 88110748.5 sr_ 435.6 THA 3.62 EL1 4059.6 EL2 44.9 ALF 7.82

LAUNCH DATE DEC I 1914 FLIGHT TIN[ 344.00 ARRIVAL DATE NOV 10 1965

HELIOCENTRIC C(N4IC

RL 14T.50 LAL -.00
ItP 811.5= LAP -1.66

RC 303.766 GL 88.17

p_AN(TOCENTRIC CONIC

CS •.634 v141. 3.t04
LNCH AZMTH LN[H T|NE

71.30 • SS 5R

108.30 14 16 38
71.50 8 35 St

lOS.SO 14 16 36

110.00 15 11 3

110.00 13 SO 30

DIFFERENTIAL C_R_C?XON6

TOE 2.1074 TMA 1.0181 TC-$9.0371 BAU 8.0173

ROE .2867 RRA .1864 RC3 -.M83 FAU .38037

FOE 2.5568 FRA S.0244 FC-18.7889 lip 38047

80E Z.1266 BRA 1.0451 8CS16.0503 FSP 5671

EARTH TO MARS
187.05 ECC .81145 INC 8.3765 V1 S0.205

885.06 RCA 147.30 APO 186.60 ¥2 85.9S6

177.81 ZAC 78.89 ETC 867.79 CLP 49.96

DISTANCE 733.888

LOL SE084 _ 33.01S GAL -.83 AZL 87.88 HCA 884.37 SNA

LGP 883.18 _p 83.378 GAP -9.68 AZ1P 91.70 TAL 358.68 TAp

Gll -3.42 ZAL 8T.33 ZAP 50.17 ET8 174.71 ZAE 76.44 ETE

OLA 33.40 RAL 188.88 RAD 8597.3 VEL 11,447 PTH 1.99 VHp 3.788 DPA $.£0 RAP 188.89 (CC 1.1386

L-I TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZI4TH INJ TIN[ PO CST TIN INJ I LAT INJ 2 lONG
3814.33 -L_F.1S 157.63 27.83 89.75 10 38 S? 3884.3 *L_.6§ 148.40

191_.85 -R7.14 91.00 87.85 89.74 15 3 88 8388.8 -29.64 82.T6

$8_4.33 -R7.13 _57.83 87,85 88.75 SO 38 37 3884.3 -L_,63 148.40

29P_,86 -87.14 91.00 87,86 89.74 13 5 82 8388.8 -29.64 t2.78

8T31.t8 -31.87 TT.14 8Do33 73.44 18 I 36 8131.8 -32.86 $8.$2
3070.10 -83.18 100.01} 86.98 84.15 14 81 40 8470.1 -86.43 82.46

NIO-¢OURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY
SGTIO0_8,0 IN_ T?T,S IH;3 16_8.3 ST 3980.? M 541.4 66 1678.8

RRT .1_18 Mti r ,8109 RTi r ,9846 CRT .9978 CR6 -.9814 CST -.9?38

$GI10965.? R83 ,0018 R13 .9848 L6A 4381.3 NSA 352.S 66A 32.1

S6110146.7 8GZ 448.3 THA 3.35 EL1 $887,S EL2 40.8 ALF ?.?6
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE DEC I 1964

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

tiP 211.08 LAp -1.66

RC 304.746 GL 25.90

PLANETOCENTRIC CONIC

C3 9.811 VHL 3.100

LNCH AZMTH LNCH TIME

72.9? 9 49 23

107.03 14 11 20

72.97 9 49 23

107.03 14 11 20

110.00 15 46 31

110.00 13 13 22

FLIGHT TIME 346.00 ARRIVAL DATE NOV 12 1965

DISTANCE 757.966 EARTH TO MARS

LOL 68.84 VL 53.020 GAL -.33 AZL 87.65 HCA 225.58 SMA 187.14 ECC .21187 INC 2.3500 vl 30.205

LOP 294.40 VP 23.416 GAP -9.81 AZP 91.55 TAL 358.11 TAp 223.69 RCA 147.49 APO 226.79 V2 25.986

GP -5.23 ZAL 89.44 ZAP 49.14 ET$ 174.70 ZAE 75.13 ETE 177.85 ZAC 79.11 ETC 257.78 CLP 48.93

DLA 32.68 RAL 169.92 RAD 6567.3 VEL 11.446 PTH 1.99 VHp 3.825 DPA 3.30 RAP 163.23 ECC 1.1582

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3794.95 -26.60 155.14 28.63 70.28 10 52 38 3195.0 -29.03 146.94

2957.37 -26.59 92.97 28.62 70.26 IS 0 37 2357.4 -29.05 84.77

3794.95 -26.60 155.14 28.63 70.28 10 52 38 3195.0 -29.03 146.94

2957.37 -26.59 92.97 26.62 70.26 IS 0 37 2357.4 -29.03 84.77

2664.15 -32.31 72.19 30.48 78.19 16 30 55 2064.1 -33.60 63.19

3136.17 -21.14 104.15 26.02 62.49 14 5 38 2536.2 -24.65 96.76

D|FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0614 TRA 1.1312 TC-16.3617 BAU 2.1036 96711117,4 9GR 751.0 SG3 1639.4 ST 3893.9 SR 530.8 SS 1575.2

ROE .2795 RRA .1647 RC3 -.5874 FAU .30830 RRT .7989 RRF .7868 RTF .9846 CRT .9976 CRS -.9746 CST -.9696

FOE 2.3199 FflA 3.0612 FC-27.7713 BSP 38639 36811142.8 R23 -.0018 R13 .9846 LSA 4216.5 HSA 358.7 SSA 32.7

BOE 2.0602 BRA 1.1462 6C316.3722 FAP $445 S6111153.6 SG2 431.0 THA 3.09 ELI 3929.7 EL2 36.3 ALF 7.74

LAUNCH DATE DEC 1 1964 FLIGHT TIME 348.00

HELIOCENTRIC C_I4IC

RL 147.50 LAL -.00

RP 210.82 LAP -1.69

RC 305.746 GL 25.62

PLAN[TOCENTflIC CONIC

C3 9.596 VHL 3.098

LNCH AZMTH LNCH TIM(

74.5? 10 4 15

105.45 14 4 56

74.57 10 4 15

105.43 14 4 56

110.00 16 7 28

110.00 13 0 53

ARRIVAL DATE NOV 14 1966

DISTANCE 762.251

LOL 68.84 VL 33.025 GAL -.44 AZL 87.68 HCA 226.60 SNA 187.23 ECC .21232

LOP 295.62 VP 23.438 GAP -9.92 AZP 91.59 TAL 357.51 TAp 224.31RCA 147.48

GP -5.06 ZAL 89.57 ZAP 48.t4 ETS 174.69 ZAE 73.84 ETE 177.80 ZAC 79.33

DLA 31.94 RAt. 170.98 RAG 6567.3 VEL 11.445 PTH 1.99 VflP 3.884 DpA 3.37

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

3761.96 -26.03 152.36 29.44 70.80 11 6 56 3161.6

2990.16 -26.01 95.25 29.44 70.79 14 54 46 2390.2

3761.56 -26.03 152.36 29.44 70.80 11 6 36 3161.6

2990.16 -26.01 95.25 29.44 70.79 14 34 46 2390.2

2610.69 -32.99 66.16 31.49 80.48 16 50 59 2010.7

3189.03 -19.45 107.31 26.27 61.32 13 54 2 2569.0

MID-COURSE EXECUTION ACCURACY

SGT11301.6 S6R 727.1 SG3 1581.8

RRT .7746 flltF .7610 RTF .9845

S6811325.0 R23 -.0046 R13 .9845

S6111315.6 SG2 459.3 THA 2.86

DIFFERENTIAL C4:RRECT|ON6

TOE 2.0119 TRA 1.2421 TC-16.6609 BAU 2.1385

ROE .2739 RRA .1862 RC3 -.5280 FAU .29641

FOE 2.0889 FRA 3.1032 FC-29.7414 BS4P 39319

60E 2.0304 BRA 1.2960 6C316.8693 FSP 5271

EARTH TO MARS

1NC 2.3247 vl 30.205

APO 226.98 V2 26.015

ETC 257.75 CLP 47.93

RAp 163.50 ECC 1.1579

INJ 2 LAT INJ 2 LONG

-28.40 144.19

-28.39 67.07

-28.4D 144.19

-28.39 87.07

-35.95 59.06

-23.12 100.10

ORBIT DETERMINATION ACCURACY

9T 3821.3 SR 521.2 SS 1473.7

CRT .9978 CRS -.9652 CST -.9639

LSA 4112.1MSA 367.5 SSA 33.5

ELI 3856.5 EL2 33.9 ALF 7.75

LAUNCH DATE DEC I 1964

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 210.58 LAP -1.71

RC 308.737 GL 25.35

PLANETOCENTRIC CONIC

C3 9.591VHL 3.097

LNCH AZHTH LNCH TIME

76.36 10 20 54

103.84 13 56 55

78.36 10 29 54

103.64 13 56 55

110.00 16 26 7

110.00 12 50 52

FLIGHT TIME 350.00 ARRIVAL DATE NOV 16 1965

DISTANCE 766.540 EARTH TO MARS

LOL 68.84 VL 35.031GAL -.55 AZL 87.70 HCA 228.02 SMA 187.33 ECC .21279 INC 2.3003 vl 30.205

LOP 296.84 VP 23.495 GAP -10.05 AZP 91.54 TAL 356.89 TAp 224.91RCA 147.46 Apo 227.19 V2 26.043

GP -4.89 ZAL 90.73 ZAP 47.16 ETS 174.68 ZAE 72.58 ETE 177.76 ZAC 79.54 ETC 257.73 CLP 46.96

OLA 31.18 RAL 172.07 RAO 6567.3 VEL 11.445 PTH 1.99 VHp 3.943 DpA 3.43 RAp 163.80 ECC 1.1576

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ A2t4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3722.74 -25.44 149.20 30.29 71.32 11 22 57 3122.7 -27.75 141.05

3028.?6 -25.43 97.94 30.29 71.31 14 47 24 2428.8 -27.74 89.80

3722.74 -25.44 149.20 30.29 71.32 II 22 57 3122.7 -27.75 141.05

3028.76 -25.43 97.94 30.29 71.31 14 47 24 2428.8 -27.74 69.80

2564.29 -33.45 64.62 32,42 82.53 17 8 51 1964.3 -34.13 55.44

3235.20 -17.91 110.02 26.66 60.39 13 44 48 2635.2 -21.72 102.95

01FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE 1.9605 TRA 1.3562 TC-19.9530 BAU 2.1746 96Tlt469.8 S_ 706.9 363 1529.4 ST 3745.6 8R 513.6 SS 1385.1

ROE .2697 flRk .1673 RC3 -.4754 FAU .28580 RRT .7498 RRF .7343 RTF .9848 CRT .9978 CRS -.9540 CST -.9584

FOE 1.8661 FRA 3.1299 FC-29.7964 B_k • 39911 SG_11511.6 R23 -.0081 R13 .9848 LSA 4009.0 HSA 373.1 8SA 33.8

8DE 1.9790 BRA 1.3691 6C316.9597 FSP 5063 $6111502.1 SG2 467.2 THA 2.65 EL1 3780.5 EL2 34.1 ALF 7.79

LAUNCH DATE DEC 1 1964 FL_'GHT TIME 352.00

HELIOCENTRIC CONIC

RL 147.50 LAL - -.00

RP 210.34 LAP -1.72

RC 307.719 GL 25.07

PLANE TOCENTR I C CONIC

C3 9.595 VHL 3.0t8

LNCH AZMTH LNCH TIN(

70.41 10 40 5

101.59 13 46 32

76.41 10 40 5

101.59 13 46 32

110.00 16 43 19

110.00 12 42 29

ARRIVAL DATE NOV 18 1965

DISTANCE 770.834 EARTH TO MARS

LOL 68.84 VL 33.036 GAL -.66 AZL 67.72 HCA 229.24 SNA 187.42 ECC .21328 INC 2.2769 vl 30.205

LOP 298.06 VP 23.534 GAP -10.14 AZP 91.49 TkL 356.26 TAP 225.51 RCA 147.45 APO 227.40 V2 26.071

-4.73 ZAL 91.92 ZAp 46.21 ETS 174.67 ZAE 71;34 ETE 177.72 ZAC 79.75 ETC 257.70 CLP 46.02

DLA 30.42 RAt. 173.17 RAD 6567.3 VI[L 11.445 PTH 1.99 VHP 4.004 DpA 3.46

L-I TIN( |NJ LAT ZNJ LONG INJ RT ASC INJ AZNTH lNJ TIME PO CST TIN

3676.06 -24.83 145.47 31.18 71.84 11 41 21 3076.1

3075.61 -24.82 101.24 31.17 71.83 14 37 48 2475.6

3678.06 -24.83 145.47 31.18 71.84 11 41 21 3076.1

3075.61 -24.82 101.24 31.17 71.83 14 37 48 2475.6

2922.3? -33.78 61,39 33.33 84.42 17 25 21 1922.4

3277.30 -16.48 112.44 27.16 59.62 13 37 6 2677.3

DIFFERENTIAL C_RRECTIONS

TOE 1.9050 TRA 1.4779 TC-17.2100 BAU 2.2083

ROE .2660 RRA .1886 RC3 -.4215 FAU .27452

FOE 1.6894 FRA 3.1648 FC-24.7892 Blip 40534

BDE 1.9234 BRA 1.4899 8C317.2152 FSP 4881

MID-COURSE EXECUTION ACCURACY

SGTt1667.9 SGR 688.4 SG3 1474.6

RNT .7221 flRF .7056 RTF .9849

9681t688.2 R25 -.0099 R13 .9849

SG111678.5 SG2 475.7 THA 2.44

RAp 164.12 ECC 1.1579

INJ 2 LAT INJ 2 LONG

-27.08 137.35

-27.07 93.12

-27.08 137.35

-27.07 93.12

-34.18 52.17

-20.39 105.50

ORBIT DETERMINATION ACCURACY

ST 3663.7 8R 506.8 88 1299.5

CRT .9972 CRS -.9387 CST -.9510

LSA 3901.4 MSA 382.0 SSA 34.3

EL1 3698.3 EL2 37.7 ALF 7.85
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JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOL.. 1. 1964)

LAUNCH DATE DEC I 1964 FL|;HT TIM( 354.00 ARRIVAL OAT[ HOV 20 1965

HELIOCENTRIC CDNIC DISTANCE 775.132 EARTH TO MARS

RL 147.50 LAL -.00 LOL 68.84 VL 33.042 GAL -.77 AZL 87.75 HCA 250.47 SNA 187.52 ECC .21881 INC 2.2541 vl $0.Z05

RP 210.10 LAP -1,74 LOP 299.29 VP 23.571 GAP -10.25 AZP 91.44 TAL 353.82 TAp 226.09 RCA 147.43 APO 227.61 V2 26.098

RC $05.891 GL 24.75 GP -4.58 ZAL 93.14 ZAP 45.29 ET8 174.66 Z/dE 70.14 ST[ 177.89 ZAC 79.86 ETC 257.67 CLP 45.11

PLANETOCENTfllC COM|C

C$ 9.S09 VHL $,lOO OLA 29.$3 RAL 174.29 RAD 6567.3 VEL 11.445 PTH 1.99 VHP 4,088 OPA S.48 RAP 164.47 ECC 1,1581

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT AS¢ INJ AZMTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

iO.8i 11 S 20 351i.50 -24,21 140,82 38.10 72,31 12 3 Sf SOil.5 -21.$9 I$Z,TZ

99.11 13 52 14 3135.77 -24.19 105.49 32.09 7Z.35 14 24 30 2535.8 -25.38 97.40

100.00 14 12 10 S007.95 -28.42 98.70 32.80 75.48 15 2 28 2407.7 -26.18 88.32

100.00 IS 5 57 $219.94 -22.02 110.R1 31.27 69.25 IS 39 37 2619.8 °24.84 103.09

110,00 18 59 30 2488.§8 -$4.00 58.30 34,22 86,18 17 40 53 1883.6 -S4.1S 49.14

110.00 12 35 14 3518.88 *15.11 114.97 27.74 58.97 13 30 $1 2716.7 -19.11 107.84

OIFFERENTIAL CXIqRECTIQN9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

"tOE 1.8455 TRA 1.1035 TC-17.4480 BAU 2.2418 SGT11842.8 SGR 672,0 $63 1422.0 ST 3576.1SR 500.9 SS 1218.8

ROE .2880 RRA .ISDGRCS -.3707 FAU .28383 RRT .8934 RRF ,8754 RTF .9850 CRT .9959 CR$ -.9188 CST -.9428

FOE l.SOIS FRA 3.1587 FC-23.7889 BSF 41175 S681186t.9 R23 -,0121 R13 .9850 LSA $790.9 MSA 390.7 SSA $4.7

ROE 1.$642 BRA 1.S147 BC317.4499 FSP 4711 SG111_52,0 SG2 483,8 THA Z.26 EL1 3610.7 EL2 44.8 ALF 7.94

LAUNCH DATE DEC 1 19114 FLIGHT TIME 358.00 ARRIVAL DATE NOV 22 1965

HI[LIOCENTRIC CONIC DISTANCE 779.434 EARTH TO MARS

RL 147.50 LAL -,00 LOL 68.84 VL $3.047 GAL -.89 AZL 87.77 MCA 231.70 SHA 187._2 ECC ,21436 INC 2.2322 vl 30.Z05

RP 20t_.90 LAp -1,75 LOP 300.52 VP 28.608 GAP -10.36 AZ1P 91.38 TkL

RC S09.$54 _ 24.50 GP -4.44 ZAL 94.39 ZAP 44.59 ETS 174,66 ZA(

PLAIkI[TOCENTRIC CONIC

CS 9.834 VHL 3.104 OLA 28.83 RAL 175.43 RAD 6S97,3 VEL 11.447 PTH 1.99 VHP 4. t29 DPA 3.47

LNCH AZMTH LNCN TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC [NJ AZl4TH INJ TIN( PO CST TIN

$4.34 11 55 19 3528.79 -28.58 134.12 33.06 72.88 12 34 8 2928.8

95.85 18 9 ZO $224.50 -23.55 111.82 33.05 72.87 14 3 4 2824.5

100.00 14 50 29 2899.48 -28.04 89.08 34.29 79.19 15 38 48 2299.5

100.00 12 $8 51 3529.08 -19.22 117.82 31.34 66.69 13 32 20 2729.1

110.00 17 14 56 2447.14 -34.12 55.55 35,10 87.88 t7 55 44 1847.1

110.O0 12 28 55 3354.14 -13.79 118.78 28,39 58.4t 13 24 47 2754.1

DIFFERENTIAL CCIRRECTION9 MID-COURSE' EXECUTION ACCURACY

TOE 1.7799 TRA 1.7545 TC-17.6822 BAU 2.2753 SGT12013.4 8_ 657._ SG3 1370.4

RDE .2603 RRA .1SOS RC3 -.3221 FAU .25343 RRT .1_33 RRF .9438 RTF .9850

FOE 1.$168 FflA S.2128 FC-22.7732 BSP 41744 S8812033.4 R23 -.0142 R13 .9850

BIDE 1.7988 9RA 1.7449 8C517,665t FSF 4533 $G112023.4 _2 491.7 THA 2,08

354.96 TAp 229.66 RCA 147.40 APO 227.84 V2 25.124

68.95 ETE 177.66 ZAC 80.17 ETC 257.63 CLP 44.22

RAP 164.84 ECC 1.1586

INJ 2 LAT INJ 2 LONG

-25.68 126,05

-25.87 108.75

-29.24 80.47

-22.22 110.$0

-$4.04 4s.SO

-17.97 110.03

ORBIT DETERMINATION ACCURACY

ST 3479,2 Sll 495.5 89 1139.8

CRT .9937 CR9 *.8938 CST -.9810

LSA SS72.4 MSA 402.0 SSA 35.1

EL1 3515.9 EL2 55.1 ALF 8.06

LAUNCH DATE DEC 1 1964 FLIGHT TIM( 358.00 ARRIVAL DATE NOV 24 1965

HELIOCENTRIC CONIC DISTANCE 763.739

RL 147.50 LAL -.00 LOL 88.84 VL 33.053 GAL -1.01 AZL 87.79 HCA

RP 209.66 LAP -1.78 LOP SOl,T5 VP 25.644 GAP -10,47 AZP 91.35 TAL 354.29 TAP 227.22 RCA 147.37

RC 310.S07 GL 24,20 GP -4.30 ZAL 95.6T ZAP 43.52 ETS 174.65 ZAE 87.79 ST( 177,68 ZAC 80.38

PLANETOCENTRIC CONIC

C$ 9.670 VHL 5.110 DLA 28.01 RAL 178.58 RAO 8587.3 VEL 11.448 PTH 1.99 VHP 4.193 DPA 3.45

LNCH AZMTH LNCH TINS L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

90.00 IS $ 14 3159.44 -25.22 114,68 34.73 76.69 13 57 34 2859.4

90.00 11 50 57 $493,32 -20.80 130.61 33.23 70.14 12 48 52 2895.3

100.00 15 17 E 2629.11 -28.84 85.91 35.50 81.78 16 4 10 2228.1

100,00 12 18 30 $401.98 -17.20 122.28 31.75 65.17 13 18 12 2801.9

110.00 17 29 48 2412.33 -$4,19 52.84 35.98 89.46 18 10 1 1812.5

110.00 IZ 25 13 3590,22 -12.49 118.78 29.12 57.92 13 19 48 2790.2

EARTH TO MARS

232,83 SMA 187.72 ECC .21494 INC Z,2109 vl 50.205

APO 228.07 V2 26.149

(TC 257.59 CLP 43.35

RAP 165.23 ECC 1.1592

INJ 2 LAT |NJ Z LONG

-28.81 106.57

-25.15 122.84

-29,80 75.21

-20,40 114.95

-55.88 43.61

-16,64 112.10

DIFFERENTIAL CGRRECTION$

TOE 1.7104 111A 1.6709 TC-17.8478 8AU 2.3077

ROE .2584 lIRA .1914 RC5 -.2750 FAU .24309

FOE 1.1427 FRA 3.2522 FC-21.7825 RRP 42322

ROE 1.7290 BRA 1.6807 0CS17.8499 FSF 4564

LAUNCM DATE DEC 1 1984

HELIOCENTRIC CGNIC

RL 147.50 LAL -,00 LOL. 68.84 VL

RID 209.44 LAP -1,76 LOP 302,99 V1P

RC $11.551 _ 25.91GP -4.16 ZAL

PLAN(TO_ENTRIC CONIC

C3 9.718 VHL 3.117 OLA

LNCH AZI4TM LNCH TIN( L-I TIME INJ LAT

90.00 15 41 52 3148.89 -28.73

90.00 11 21 17 $607.82 -17,84

100.00 15 59 2S 2?89.89 -29.33

1OO.00 12 S 24 3482.05 -15.44

110.00 17 44 18 2379.41 -34.17

110.00 12 18 7 $425.29 -11.22

DIFFERENTIAL CORRECTIONS

TOE 1,6590 TRA 2,0149 TC-19.0041 BAU 2.$394

ROE ,2572 RflA .1922 RCS -.2303 FAU .23311

FOE .9619 FRA S.2507 FC-20.7865 BSF 42907

BOE 1.6590 BflA 2.0240 BC518.0058 FSP 4200

MID-COURSE EXECUTION ACCURACY

SGT12181.8 SGR 644.6 SG3 1319.2

RRT .8315 RRF ,8109 RTF .9850

S8812198.8 R23 -.0158 R13 .9850

S8112188.6 SG2 499.5 THA 1.92

ORBIT DETERMINATION ACCURACY

ST 3376.5 SR 491.0 SS 1068.2

CRT ,9902 CRS -.8614 CST -.9176

LSA $552.9 MSA 414.2 SSA 55.4

ELl 3415.3 EL2 68.0 ALF 8.19

FLIGHT TIN( 380.00 ARRIVAL DATE NOV 26 1965

DISTANCE 788.048

33.059 GAL -1.13 AZL 87.81

23.680 GAP -10.57 AZP 91.28 TAL

98.9b ZAP 42.67 ET8 174.64 ZAE

EARTH TO MARS

234,|7 SI4A 187.83 ECC .21556 INC 2.1908 vt 30.205

353,90 TAP 227.77 RCA 147.34 APO 228.$2 V2 26,174

66.85 (T[ 177.61 ZAC 80.58 ETC 257.55 CLP 42.51

27.18 RAL 177.75 RAO 8587.4 V(L 11,450 PTH 1.99 VHp 4.259 DPA 3.41 RAP 185.84 ECC 1.1599

INJ _ INJ kT ASC INJ AZI4TH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

107.14 36.21 60,29 14,34 21 2548.9 -27.80 96.65

13T.TO 33.45 67,64 12 21 25 3007.8 -20.72 130.21

79.66 38.62 83.97 t6 25 38 2189.9 -29.86 70.89

125.88 32,33 64.06 13 4 6 2882.1 -18.80 118.70

50.29 36.87 90.99 16 23 53 1779.4 -$3.$6 41.05

120.67 _lJ.90 57,50 13 15 12 2825.S -15.42 114.10

NIO-COURSE EX(CUTIOH ACCURACY ORSIT D[TENMINATION ACCURACY

• ;712345.5 86R 833.9 SG3 1269.8 ST $278,2 SR 487.5 SS 1005.5

RRT .5692 R_ r .3775 RTF .9851 CRT .9850 CRS -.8218 CST -.9023

SGa12381.7 R23 -,0172 RI3 .9851 LSA 3438.8 NSA 427.4 SSA 3§.6

S8112351.3 SG2 507.2 THA 1,77 EL1 $313.2 EL2 83.5 ALF 8.34
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC I 1964 FLIGHT TIM( 362.00 ARRIVAL DATE NOV 28 1965

HELIOCENTRIC CONIC DISTANCE 792.360 EARTH TO MARS

RL 147.50 LAL -.OO LOt. 68.84 VL 33.065 GAL -1.26 AZL 87.83 HCA 235.40 SMA 187.93 ECC .21620 iNC 2.1703 VI 30.205

RP 209.24 LAP -1.79 LOP 304.22 VP 23.714 GAP -10.68 AZP 91.23 TAL 352.90 TAp 228.31 RCA 147.30 Apo 228.57 V2 26.196

RC 312.486 GL 23.60 GF -4.05 ZAL 98.31 ZAp 41.85 ETS 174.63 ZAE 65.54 ETE 177.59 ZAC 80.79 ETC 257.50 CLP 41.69

PLANETOCENTR1C CONIC

C3 9.779 VHL 3.127 DLA 26.33 RAL 178.93 RAD 6567.4 VEL 11.453 PTH 1.99 VHp 4.325 OpA 3.36 RAp 166.07 ECC 1.1609

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INd RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 14 9 T 3074.96 -27.47 101.85 37,45 82.84 15 0 22 2475.0 -28.18 93.26

90.00 11 3 27 3884.19 -15.80 142.38 53.98 66.19 12 4 51 3084.2 -18.89 135.07

100.00 15 59 33 2719.96 -29.64 75.90 37.69 85.93 16 44 52 2119.0 -29.89 67.11

100.00 11 55 43 3515.42 -13.83 129.02 35.01 63.23 12 54 18 2915.4 -17.31 121.96

110.00 17 58 15 2347.54 -34.11 47.77 37.76 92.46 18 37 23 1747.5 -33.39 38.60

110.00 12 13 30 3459.61 -9.95 122.53 30.74 57.13 13 11 9 2859.6 _14.22 116.02

DIFFERENTIAL CCRR(CTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.5614 TRA 2.1642 TC-18.1346 BAU 2.3709 SGT12505.7 STIR 624.6 SG3 1222.0

ROE .2584 RRA .1930 RC3 -.1878 FAU .22349 RRT .5661RRF .5433 RTF .9851

FOE .8239 FRA 3.2673 FC-19.7863 8SP 43460 96812523.3 R23 -.0185 R13 .9850

BO( 1.5823 ERA 2.1728 BC318.1356 FSP 4042 S6112510.$ SG2 554.7 THA 1.62

LAU_ICH DATE DEC 1 1964 FLIGHT TIME 364.00

HELIOCEMTRIC CONIC DI STANCE 796.675

RL 147.S0 LAL -.OO LCX. 68.84 VL 33.075 GAL -1.39 AZL 87.85 HCA 236.64 SMA

RP 209.04 LAp -$.80 LOP 305.46 VP 23.748 GAP -10.75 AZP 91.$8 TAL 352.19 TAp

RC 353.411GL 23.29 GP -3.94 ZAL 99.67 ZAP 45.05 ET3 174.62 ZAE 64.44 ETE

PLANCTOC(NTRIC CONIC

C3 9.852 VNL 3.139 DLA 25.47 RAL $80.$2 RAD 6567.4 VEL 11.456 PTH 1.99 VHp

LNCH AZMTH LNCH TIM( L-I TIM( INJ LAT

90.00 14 32 10 3014.51 -27.91

90.00 10 49 54 3747.60 -14.02

100.00 16 $8 9 2672.84 -29.85

100.00 11 48 36 3564.50 -$2.31

110.00 18 11 56 2316.73 -33.99

110.00 12 9 17 3495.37 -8.70

DIFFERENTIAL C_IIIRECTIONS

TO( 1.4808 TRA 2.3185 TC-$S.2548 SAU 2.4018

ROE .2363 RRA .1984 RC3 -.1470 FAU .21397

FOE .6803 FRA 3.2760 FC-18.8030 BSIP 44008

BO( 1.3029 8RA 2.3285 BC315.2354 FSP 3889

ORBIT DETERMINATION ACCURACY

ST 3172.$ SR 484.5 SS 948.7

CRT .9775 CRS -.7719 CST -.8857

LSA 3356.6 NSA 443.2 SSA 35.7

ELI 3207.3 EL2 101.0 ALF 8.50

ARRIVAL OATS NOV 30 1965

EARTH TO MARS

$88.04 ECC .21688 INC 2._508 V1 30,205

228.83 RCA 147.26 APO 228.82 V2 26.221

177.57 ZAC 80.99 ETC 257.46 CLP 40.89

4.393 DpA 3.29 RAp 166.52 ECC 1.1621

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

97.48 38.60 84.98 15 22 25 2414.5 -28.31 88.84

148.$9 54.65 65.15 11 52 22 3147.6 -17.2_ 139.01

72.48 38.74 87.72 17 2 42 2072.8 -29.81 63.68

$35.87 33.78 62.54 12 46 1 2964.5 -15.89 124.91

45.37 38.67 93.87 18 50 35 1716.7 -33.08 36.25

$24.34 35.64 56.85 13 7 30 2893.4 -13.01 117.89

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12661.6 $GR 616.7 SG3 1174.4 ST 3066.4 SR 482.4 SS 899.6

RRT .532D RRF .5083 RTF .9851 CRT .9672 CRS -.7132 CST -.8633

SG812676.6 R23 -.0397 Rl3 .9850 LSA 3198.9 MSA 459.3 SSA 35.8

SG$12885.6 $62 522.0 THA 1.49 ELI 3101.8 EL2 121.1ALF 8.66

LAUNCH DATE DEC I 1964 FLIGHT TIME 366.00 ARRIVAL DATE DEC 2 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 208.85 LAp -1.81

RC 314.329 GL 22.97

PLANETOCENTRIC CONIC

C3 9.939 VHL 3.153

LNCH AZMTM LNCH TIME

90.00 14 52 51

go.oo 10 38 47

100.00 16 35 40

100.00 11 38 39

110.00 18 25 24

110.00 12 5 25

DISTANCE 800.992 EARTH TO MARS

LOL 68.84 VL 35.078 GAL -1.52 AZL 87.87 HCA 237.88 SMA 188.15 ECC .21759 1NC 2.1316 Vl 30.205

LOP 306.71 Vp 23.781 GAP -10.89 AZF 91.13 TAL 351.46 TAp 229.35 RCA 147.21 APO 229.09 V2 26.243

GP -3.83 ZAL 101.05 ZAP 40.27 ETS 174.62 ZAE 63.37 ETE 177.56 ZAC 81.19 ETC 257.41 CLP 40.12

DL4 24.59 RAL 181.32 RAD 6567.4 VEL 11.460 PTH 1.99 VHp 4.462 DpA 3.20 RAp 166.99 ECC 1.1636

L-I TIME INJ LAT IHJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2981.66 -28.16 93,64 39,72 86.90 15 42 13 2361.7 -28.29 84.98

3803.94 -12.38 149.51 55.42 64.33 11 42 1! 3203.9 -15.74 142.44

2630.$9 -29.89 69.32 59.79 89.38 17 19 30 2030.2 -29.65 60.52

3610.64 -10.84 134.52 34.63 61.97 12 38 50 3010.6 -14.51 127.64

2286.87 -33.83 43.05 39.60 95.24 19 3 31 1686.9 -32.73 33.99

3526.72 -7.45 126.12 32.59 56.54 13 4 12 2926.7 -11.80 119.72

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCuRACy ORBIT DETERMINATION ACCURACy

TOE 1.$962 TRA 2.4788 TC-18.3056 BAU 2.4323 96732814.2 $GR 610,1SG3 1128.2 ST 2961.1SR 480.8 SS 857.9

ROE .2567 RRA .$957 RC3 -.$085 FAU .20483 RRT .4978 RRF .4729 RTF .9850 CRT .9533 CRS -.6433 CST -.8404

FOE .5434 FRA 3.2807 FC-17.8439 8SIP 44556 SG812628.7 R23 -.0211RI3 .9850 LSA 3083.2 MSA 477.5 SSA 35,7

8OE 1.4196 8RA 2.4864 BC318.3059 FSP 3741 SG112817.8 SG2 529.0 THA 1.36 ELl 2996.5 EL2 143.5 ALF 8.82

LAU_ICH DATE DEC $ 1964 FLIGHT TIM( 368.00 ARRIVAL DATE DEC 4 1965

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 209.G7 LAp -1.81

RC $15.238 r,,L 22.64

PLAN(TOCENTRIC CONIC

C3 10.040 VHL S.189

LNCM AZMTH LNCM TIME

90.00 15 11 59

90.00 10 29 17

t00.OO IS 52 22

100.00 11 31 36

110.00 18 38 35

110.00 12 1 51

DIFFERENTIAL CCRRECTION9

TOE 1.S081 TRA 2.8438 7C-19.3454 8AU 2.4625

ROE .2577 RRA .1939 RC3 -.0720 FAU .19591

FOE .4116 FRA 3.2838 FC-$6.9530 SSP 45083

BDE 1.3333 BRA 2.6527 BC318.3455 FSP 3596

DISTANCE 805.311 EARTH TO MARS

LOL 88.84 VL 33.084 GAL -1.66 AZL 87.89 HCA 239.13 SMA 188.26 ECC .21834 INC 2.1133 vl 30.205

LOP 307.95 VP 23.814 GAP -10.99 AZP 91.08 TAL 350.72 TAp 229.85 RCA 147.16 APO 229.37 V2 26.264

GP -3.72 ZAL 102.45 ZAp 39.31 ETS 174.61 ZAE 62.31 ETE 177.55 ZAC 81.39 ETC 257.36 CLp 39.36

DLA 23.70 RAL 182.53 RAD 6567.4 VEL $$.464 PTH 1.99 VHp 4.532 DpA 3.10 RAp 167.48 ECC 1.1652

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2913.85 -28.29 90.15 40.83 88.64 16 0 33 2313.8 -28.18 81.48

3855.79 -10.84 $32.54 36.28 63.68 11 33 33 3255.8 -14.29 145.56

2590.20 -29.88 66.34 40.83 90.95 17 35 32 1990.2 -29.43 57.57

3654.67 -9.42 $37.01 35.54 61.50 12 32 30 3054.7 -13.16 130.22

2257.86 -33.63 40.81 40.54 96.55 19 16 i3 1657.9 -32.35 31.81

3559.76 -6.21 $27.87 33.38 56.32 13 1 11 2959.8 -10.59 121.52

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT12965.8 SG_ 604.7 SG3 1083.3 ST 2858.9 SR 479.9 SS 825.3

RRT .4653 RRF .4375 RTF .9850 CRT .9349 CRS -.5642 CST -.8168

9_12977.7 R23 -.0222 R13 .9850 LSA 2972.6 M$A 497.3 SSA 35.6

S6112966.6 SG2 555.8 THA 1.24 ELI 2894.1 EL2 168.3 ALF 8.95
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC I 19G4

HELIOCENTRIC CONIC

RL 147.50 LAL -.OO

RP 202.49 LAP -1.02

RC $12.140 GL 22.30

PLANETOCENTRIC CON|C

C3 10.1S7 YHL 3.187

LNCH AZ14TH .LNCH TII4[

90.00 15 29 59

90.00 10 20 58

100.00 17 8 24

100.00 11 25 14

110.00 18 51 34

110.00 11 58 34

FLIGHT TIME 3TO.D0 ARRIVAL DATE DEC 6 19S5

DISTANCE $09.231 EARTH TO MARS

LOL 62.84 VL 33.090 GAL -1.SO AZL 87.60 HCA 240.38 SNA 188.38 ECC .21913 INC 2.0953 Vl 30.205

LOP 309.20 yp 23.245 GAff -11.10 AZP 21.04 TAL 349.96 TAP Z30.34 RCA 147.10 APO 229.65 v2 IS.IS5

GP -$.22 ZAL 103.87 ZAP _.77 ETS IT4.SO ZAE 61.28 ETE 177.54 ZAC 81.60 ETC 257.30 CLP 38.62

OLA 22.80 RAL 163.74 RAD 6527.4 VEL 11.468 pTH 1.92 VHP 4.603 DPA 2.99 RAF 167.99 ECC 1.1672

L-| TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2888.71 -28.32 26.62 41.93 90.26 16 17 49 2269.7 -27.90 ?8.27

3904.55 -9.55 155.35 37.21 23.15 11 26 3 3304.6 -12.68 148.45

2552.37 -28.80 23.53 41.89 82.42 17 50 56 1952.4 -29.15 54.79

S987.12 -8.04 130.40 36.51 21.11 12 26 51 3027.1 -11.83 132.67

8229.24 -33.38 38.24 41.51 97.81 19 28 43 1229.6 -21.95 29.71

35R2.22 -4.87 129.S0 34.63 52.14 12 58 27 2992.6 -9.28 123.29

DIFFERENTIAL C(:RRECTION$ NID-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8157 11A 2.R190 TC-18.$$28 BAU 2.4921 SG713108.8 SGR 600.5 SG3 1039.4 ST 2720.4 SR 479.5 SS 800.5

ROE .RS92 RflA .1839 RCS -.0374 FAU ,|8722 tiNT .4288 RRF .4021RTF .9849 CRT .9108 CRS -.4760 CST -.7952

FOE .RR81FRA S.RRS| FC-15.SST9 Blip 45911 $G1|13122.8 R23 -.0232 R13 .9849 LSA 2867.1NSA 518.8 SSA 35.4

ROE 1.2420 BRA 2.8RSI |C51S.5318 FSP 3455 S8115111.4 SG2 542.4 ?HA 1.13 EL1 2?94.9 EL2 125.5 ALF 9.04

LAUNCH OATE DEC I 1964 FLIGHT TIN[ 372.00 ARRIVAL DATE DEC 8 1965

HELIOCENTRIC C_NIC

RL 147.S0 LAL -.DO

RP 2OR.S2 LAP -1.25

RC SlT.OS5 GL 21.95

PLAN[TOC[MTRIC C_IIC

C3 SO.8RO VHL 3.208

LNCH AZq4TH LNCH TIM(

90.00 IS 4T 7

90.00 10 13 34

100.00 17 22 54

100.00 11 19 20

110.00 19 4 19

110.00 11 55 32

DISTANCE 813.953 EARTH TO MARS

SS.84 VL 33.097 GAL -1.84 AZL 87.92 HCA 241.62 Sl4A 188.49 ECC .21995 INC 2.0777 VI 30.205

LOP 310.45VP 23.87S GAP -11.20 AZP 80.89 TAL 349.19 TAp 230.81RCA 147.03 AP0229.S5 v2 26.304

GP -3.53 zAL 105.31 ZAP M.05 ETS 174.59 zA( 60.26 ETE 177.52 ZAC 81.80 ETC 257.25 CLP 57.91

DLA 21.98 RN. 184.96 RAD 6527.4 V[L 11.475 PTH 1.09 Vt4p 4.676 DPA 2.86 RAP 162.52 ECC 1.1693

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH IflJ TIM( PO CST TIN INJ 2 LAT INJ Z LONG

2828.41 -28.27 83.20 43.03 91.77 18 34 15 2226.4 -27.72 75.28

3951.07 -7.81 158.01 38.21 82.72 11 1R 25 5351.1 -11.51 151.17

8312.33 -29.27 60.88 42.R5 83.82 18 S SO 1912.3 -28.82 52.16

3738.38 -8.87 141.70 37.54 60.78 12 21 42 3158.4 -10.52 155.02

2R02.15 -33.11 38.S5 42.49 99.02 18 41 2 1602.1 -31.51 27.69

3525.35 -3.T2 131.31 $5.72 38.00 12 55 57 3025.3 -8.16 1E5.04

NIO-COURW[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13250.S 8DR 507.2 SG3 992.4 ST 2671.1 SR 479.S SS 783.8

RflT ,3848 RMF .3888 RTF .9848 CRT .8805 CRS -.3289 CST -.7722

SG1|13284.0 R23 -.0243 R13 .9847 LSA 2772.2 NSA 541.1 SSA 35.0

$G215232.8 882 548.T THA 1.02 ELI 2704.5 ELI 224.8 ALF 9.05

DIFFERENTIAL C.OtRECTIONS

TOE 1.1214 TRA E.8847 TC-1R.3272 BAU 2.5212

ROE .2912 RRA .1957 RCS - .0048 FAU .17873

FD( .173? FRA 5.2783 FC-15.0377 Blip 49148

ROE 1.1514 BRA 3.0050 8C318.3272 FIP 3521

LAUNCH DATE DEC I 1954 FLIGHT TIN[ 374.00 ARR[VAL OAT( DEC 10 1945

HELIOCENTRIC COMIC DISTANCE 818.272 EARTH TO HARS

RL 147.50 LAL -.00 LOL 68.24 VL 33.103 GAL -2.09 AZL 87.64 HCA 242.67 SNA 188.60 ECC .22021 IHC 2.0604 Vl 30.205

mP toe. IS LAP -1.i3 LOP 311.70 Vp 23.905 GAP -11.30 AZP 60.94 TAL 542.41 TAp 231.28 RCA 146.96 APO 250.25 V2 26.525

RC 3IT.RE4 GL 21.60 GP -3.43 ZA_ 106.77 ZAp 37.25 ETS 174.58 ZAE 52.27 ETE 177.52 ZAC 62.00 ETC 257.11 CLP 57.22

PLAMETOCENTRIC CON|C

C3 10.440 VHL 3.2510LA 20.85 RAL 188.18 RAD i3i7.4 V[L 11.482 PTH 2.00 VHP 4.749 DpA 2.72

LNCH AZI4TH LNCN TI_E L-I T|N( |NJ LAT INJ L_NG INJ RT ASC |NJ AZMTH INJ TIME

90.00 lS 3 55 2788.42 -28.15 81.05 44.14 03.20 16 SO 2

30.00 10 G 55 3993.8R -S.50 130.55 39.23 62.38 11 15 28

100.00 17 38 56 2401.85 -_).49 58.31 44.05 95.15 18 20 16

100.00 11 14 10 3770.70 05.33 143.1)4 28.62 60.54 12 17 9

110.00 lS 19 54 21T5.29 -32.81 34.5| 43.50 100.19 19 53 9

110.00 11 5R 41 3657.93 -2.48 =33.02 32.25 55.90 12 53 40

DIFFERENTIAL C_RNECTIQNS N|D-COURSE EXECUTION ACCURACY

TOE t. OtE8 TRA 3.1858 TC-lS.ET22 8AU 2.5503 SG713580.5 SGR 594.9 $4;5 954.8

ROE .2938 RItA .1953 RC3 .0257 FAU .17052 RRT .3808 RRF .3322 RIT .9846

FDE .0992 FRA 5.2716 FC-14.1409 B_P 42972 S8813403.7 R23 -.0252 fl15 .9846

BOE 1.0532 BRA 3.1916 8C313.2T22 FSP 3191 S9113392.2 SG2 554.8 THA .92

RAp 169.06 ECC 1.1718

PO CST TIM INJ 2 LAT INJ 2 LONG

2189.4 -27.41 72.46

5595.9 -10.15 152.77

1881.S -28.46 49.66

5178.7 -9.21 137.31

1575.4 -31.05 25.73

3058.0 -6.94 126.77

ORBIT DETERMINATION ACCURACY

ST 2590.0 SR 420.6 SS 774.5

CNT .6420 CRS -.2870 CST -.7555

LSA 2627.0 NSA 565.9 SSA 34.6

ELI 2621.8 ELI 256.2 ALF 8.97

LAUNCH DATE DEC I ISH_I FLIGHT TIME 376.00 ARRIVAL DATE DEC 12 1965

HELIOCENTRIC CCNIC

RL 147.50 LAL -.OO

RP 208.01 LAP -1.84

RC 318.R08 GL 21.24

PLAM[TOCENTRIC CONIC

C3 10.602 _14L 3.257

LNCH AZll4TH LNCH TIN[

90.00 16 19 24

SO.DO 10 0 47

lO0.O0 17 53 34

lO0.O0 11 9 II

110.00 19 29 17

110.00 11 50 4

DIFFERENTIAL C.XJIRECTIONS

TOE .9207 TRA 3.3707 TC-1S.1847 BAU 2.5788

ROE .8670 RRA .1927 RC$ .0542 FAU .18258

FOE -.0340 FNA 5.256? FC-13.2970 BgP 47182

SO( .9586 BRA 5.3842 BC310.1848 FSP 5062

DISTANCE 822.599 EARTH TO MARS

LCL SS.84 VL 33.110 GAL -2.24 AZL 87.88 HCA 244.13 SNA 188.72 ECC .22172 INC E.0435 ¥1 30.205

LOP 512.95 VP 23.934 GAP -11.41 AZP 90.89 TAL 347.61 TAp 231.73 RCA 142.82 APO 230.52 V2 26.341

GP -3.35 zAL 108.24 ZAP 38.67 ETS 174.56 2A( 58.29 ETE 177.51 ZAC 82.21 ETC 257.13 CLP 32.54

DLA 20.02 RAL 187.41RAD 2527.4 V[L 11.489 pTH 2.00 VHp 4.824 DPA 2.57 RAP 169.62 ECC 1.1746

L-I T|N( |NJ LAT INJ LGNG INJ RT ASC INJ AZNTH IHJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2152.37 -27.88 78.36 45.26 94.54 17 5 17 2152.4 -ET.OS 69.81

4039.41 -5.12 183.00 40.37 82.11 11 8 6 3428.4 -S.S2 156.27

2448.73 -29.29 55.88 45.12 98,42 18 34 23 1848.7 -28.06 4T.ES

38|8.28 -4.00 148.13 32.75 80.35 12 12 52 3213.3 -7.92 159.53

2148.25 -32.48 32.55 44.54 101.31 20 5 7 1549.3 -30.53 23.85

39R0.33 -1.23 134.72 58.03 55.84 12 51 55 3090.5 -5.71 1ES.4S

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

89715328.0 8DR 583.3 SG3 914.1 ST 2520,1M 482.0 SS 771.t

RRT ._t _ .L_77 RTF ,9844 CRT .7951CRS -.1905 CST -.7448

SGa13538,0 RE3 -.0283 R15 .8244 LSA 2815.9 NSA 522.7 SSA 34.1

84;11352?.4 SG2 560,S THA .82 ELI 2542.5 EL2 229.0 ALF S.7S
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 1 1964

HELIOCENTRIC CONIC

RL 14T.50 LAL *.00

RP 20T.lS LAP ol.84

RC 319.993 IL E0.87

PLANETOCENTRIC CONIC

C3 10.719 YHL S.211

LNCH AZI47M LNCH TIME

90.00 19 54 49

90.00 9 39 11

100.00 19 7 31

100.00 11 4 47

1t0.00 19 41 30

110.00 11 4T S7

FLIGHT TIN( 379.00 ARRIVAL OATS DEC 14 1965

DISTANCE 826.922 EARTH TO MARS

LOL 68.84 VL 35.118 GAL -2.39 AZL 87.9? HCA 245.38 SHA 188.84 ECC .22266 INC 2.0270 vl 30.205

LOP 314.21 Vp 25,952 GAP -11,51 AZP 90.84 7AL 546,79 TAp 252.17 RCA 146.79 APO 230.89 V2 26.357

GP 05.29 ZAL 109.72 ZAP 34.01 ETS 174.55 Z_JE 57.32 ST( 177.50 ZAC 82.41 (TC 257.08 CLP 35.88

DLA 19.07 RAL 199.93 RAO 9557.4 VEL 11.497 PTH 2.00 VHP 4.899 OPA 2.40 RAP 170.20 ECC 1.1777

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2717.00 -27.75 7S.79 46.40 95.81 17 20 3 2117.0 -26.67 67.29

4091.90 -3.77 165.39 41.53 61.91 11 3 13 3481.9 -7.49 158.69

2419.85 -29.99 53.55 46.23 97.62 18 48 8 1816.9 -27.64 45.01

5957.29 -2.89 149.28 40.93 60.22 12 9 5 3257.3 -6.63 141.71

2123.91 -52.12 30.65 45.59 102.39 20 16 54 1523.8 -30.08 22.03

3723.08 .01 136.42 39,25 55.82 12 49 40 3123.1 -4.47 130.20

DIFFERENTIAL C_RRECTION$

TOE .9165 TNA 3.3?92 TC-18.0639 BAU 2.8070

ROE .2?07 RRA .1920 RC3 ,OiOi FAU .15490

FOE -.1264 FRA S.2499 FC-12.4145 88P 47702

BOE .5902 6RA $.5843 8C319.0641FSP 2940

LAUNCH DATE DEC I 1964

H(LIOC[NTRIC C(]¢IC

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13858,0 SGR 592.5 $83 8_4.7 ST 2465.7 SR 483.9 SS 773.5

RflT .2944 RRF .2943 RTF .9942 CflT .7394 CRS -.0978 CST -.7400

S_113970.S RZ3 -.0271 R13 .9842 LSA 2557.5 MSA 608.5 SSA 33.6

S8113859.1Sr_ 566.2 THA .73 ELI 2492.0 EL2 322.4 ALF 8.40

FLIGHT TIME 380.00 ARRIVAL DATE DEC 16 1965

DISTANCE 831.245 EARTH TO MARS

RL 147.50 LAL -.00

RP 207.73 LAP -1.95

RC 320.558 GL 20.49

PLAN[TOCENTRIC C.(_IC

CS 11.002 VHL 3.317

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT

90.00 11 49 42 2185.12 -27.51

90.00 9 50 1 4123.57 -2.43

100.00 18 21 41 2388.12 -26.70

100.00 11 0 36 5995.80 -1.38

110.00 19 33 33 2099.04 -31.74

110.00 11 45 20 5755.94 1.26

DIFFERENTIAL C_RECTICN9

TOE .7091 TRA 3.7883 TC-17.9154 BAU 2.6352

ROE .2749 RRA .1910 RC3 .1052 FAU .14724

FOE -.2124 FRA 3.2295 FC-!1.5993 BSP 48208

80E .7905 8RA 3.7911 8C317.9157 FSP 2819

LOL 89.64 VL 33.123 GAL -2.55 AZL 87.99 I,K;A 246.64 GHA 188.98 ECC .22586 INC 2.0107 vl 30.205

LGP 515.48 VlP 23.989 GAP -11.92 AZP 90.80 TAL 345.98 TAp ZS2.6D RCA 146.70 APO 231.22 V2 26.373

r_P -3.19 ZAL 111.21 ZAP 35.36 ETS 174.54 ZN[ $6.58 ST[ 177.49 ZAC 82.62 ETC 257.02 CLp 35.24

OLA 18.12 RAt. 199.85 RAO 6587.4 VEL 11.506 PTH 2.00 VHp 4.976 DPA 2.23 RAp 170.79 ECC 1.1811

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LOtlG

73.34 47.56 97.01 17 34 25 2083.1 -28.25 64.90

167.72 42.74 61.78 10 58 44 3523.6 -6.18 161.05

51.51 47.37 98.76 19 I 34 1786.1 -27.19 42.83

150.39 42.15 60.14 12 5 31 3295.8 -5.34 143.85

28.82 46.69 103.41 20 28 32 1499.0 -29.57 20.28

158.12 40.51 55.84 12 47 55 3155.6 -3.23 131.91

MID-COURSE ExECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13787.9 _ 592.4 383 836.2 ST 2426.8-SR 489.2 Ss 779.7

RRT .2521RRF .2314 flTF .9839 CRT .6745 CRS -.0098 CST -.7426

Sr_13900.S R23 -.0279 R13 .9839 LSA 2517.5 MSA 626.2 SSA 33.0

58113798.8 S_ 571.6 THA .65 EL1 2449.S EL2 355.6 ALF 7.8

LAUNCH DATE DEC I 1964

HELIOCEHTRIC CONIC

RL 147.50 LAL -.00

RP 207.90 LAP -1.93

RC $91.425 GL 20.10

PLANETOCENTRIC CONIC

C3 11.231VHL 3.351

LNCH A_4TN LN(H 7IN[

90.00 17 4 13

90.00 9 45 12

100.00 19 35 28

100.00 10 51 41

110.00 20 5 28

110.00 11 45 11

FLI;HT TIME 382.00 ARR|VAL DATE DEC 18 1955

DISTANCE 835.567

LOt. 68.84 YL 33.130 GAL -2.71 AZL 88.01 HCA

LOP 318.72 _p 24.014 SAP -11.72 kip 90.75 TAL

GP -3.11ZAL 112.71 ZAP 34.73 ETS 174.53 ZAE

EARTH TO MARS

247.89 SMA 189.08 ECC .22469 INC 1.9947 vl 30.205

345.12 TAp 233.01 RCA 146.60 APO 231.57 V2 2R.399

55.45 (TE 177.49 ZAC 52.82 ETC 256.96 CLP 34.61

DLA 17.16 RAL 191.07 RAO S567.4 VEL 11.518 PTH 2.01VHP 5.055 DPA 2.04 RAP 171.39 ECC 1.1848

L-I TIME lNJ LAT INJ LONG IRJ RT ASC INJ AZNTH [NJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2950.S0 -27.21 71.01 49.73 98.14 17 48 25 2050.8 -25.81 82.82

4194.55 -1.11 170.00 43.99 61.70 10 54 37 3564.6 -4.88 163.36

9359.48 -28.37 49.17 48.52 99_64 19 14 44 1756.5 -26.72 40.75

39ss.gs -.08 152.46 43.42 60.11 12 2 14 3333.9 -4.06 145.95

2074;95 -31.55 27.05 47.79 104.38 20 40 1 1474.9 -29.06 18.59

3788.22 2.50 139.82 41.81 55.90 12 46 19 3188.2 -1.99 133.61

DIFFERENTIAL C_RRECTION$

TDE .5994 TRA 4.0009 TC-17.7345 BAU 2.8828

flOE .2797 RMA .1897 RC3 .1276 FAU .13994

FOE -.2917 FRA S.2074 FC-10.7871 2SP 48723

BOE .6815 BRA 4.0051 9C517.7347 FSP 2705

LAUNCH DATE DEC 1 1984

HELIOCENTRIC CCN|C

RL 147.50 LAL -.00

RP 207.48 LAP -1.95

RC 322.288 r,t. 19.71

PLAN[TOCENTRIC C(_41C

C3 11.482 VHL 5.399

LNCN AZNTH LNCH TIN[

90.00 17 16 27

90.00 9 40 43

100.00 18 49 51

100.00 10 53 0

110.00 20 17 10

110.00 11 41 11

DIFFERENTIAL CGRRECTION3

TOE .4881 TRA 4.2218 TC-17.5281 BAU 2.8904

ROE .2851RflA .1892 RC$ .1482 FAU ,15279

POE -.3652 FRA _.1825 FC-10.0122 BSAP 49209

90E .5935 IRA 4.2259 BC317.5287 FSP 2591

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

98713915.3 SSR 592.7 SG3 798.7 ST 2406.1 SR 489.0 $s 788.5

RRT .2308 RRF .1991RTF .9858 CRT .6017 CRS .0722 CST -.7513

_13925.9 R2S -.0290 R13 .9836 LSA 2496.7 MSA 644.9 SSA 32.2

$8113914.0 SG2 576.6 THA .56 EL1 2424.5 EL2 387.6 ALF 7.16

FLIGHT TIN[ 384.00 ARRIVAL DATE DEC 20 1965

O|STAN¢[ 839.888 EARTH TO HARS

LOL 68.84 VL 33.137 GAL -2.88 AZL 99.02 MCA

LOP 317.98 VIP 24.039 GAP -11.83 AZP 90.T0 TAL

GH -3.04 ZAL 114.21 ZAP 34.12 ET8 174.51 zAE

249.15 8MA t89.20 ECC .22578 INC 1.9790 vl 30.205

544.27 TAP 233,42 RCA 148.49 APO 231.92 V2 26.402

54.53 ETE 177.48 ZAC 83.03 ETC 256.90 CLP 34.00

OLA 16.20 RAt. 192.29 RAO 959?.4 VEL 11.52T PTH 2.01 VHP 5.134 DPA 1.84 RAP 172.01 ECC 1.1890

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2819.34 029.99 68.72 42.93 99.22 18 2 6 2019.3 -25.34 60.45

4204.99 .20 172.29 45.29 61.68 10 50 48 3605.0 -3.59 165.62

2327.92 -28.02 47.11 49.70 100.87 19 27 38 1727.8 -26.23 38.76

3971.74 1.20 154.56 44.73 60.13 11 59 12 3371.7 -2.79 148,03

ZO§t.4R -30.94 25.34 49.92 105.32 20 51 21 1451.5 -28.53 16.97

3820.93 S.74 141.52 43.15 58.00 12 44 52 3220.8 -.75 135.31

NIO-¢OURS2 ExECUTION ACCURACY ORDIT DETERMINATION ACCURACY

_T14055.9 Sr_ $93.5 $83 ?62.2 ST 2403.3 SR 492.2 SS 799.5

RRT .2000 RRF .1878 RTF .9832 CRT .5215 CRS .1478 C$T -.7850

SGI514048.5 R23 -.0300 R13 .9832 LSA 2494.7 NSA 858.0 SSA 31.5

58114056.4 SG2 581.5 THA .49 EL1 2417.4 EL2 417.5 ALF 6.28
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JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 1 lg_4 FLIGHT TIH( 588.00 ARRIVAL DATE DEC ZZ lg65

HELIOCENTRIC CONIC

RL 147.50 LAL -.0O

RP 207.34 LAP -1.85

RC 323.141 GL 19.31

PLANETQCENTRIC CONIC

C$ 11.757 VHL 3.429

LNCH AZIATM LNCH TIIAE

9O.OO 17 32 I8

90.00 9 39 31

100._0 19 I 58

100.00 10 49 34

110.00 20 28 43

110.00 11 39 18

DIFFERENTIAL CGRRECTION8

TOE .$706 TRA 4.4505 TC-17.2930 BAU 2.7182

flOE .2909 RflA .1SIAl RC$ .1968 FAU .12590

FOE 0.4524 FRA S.1539 FC3-9.2710 8SiP 49705

BOE .4712 liRA 4.4544 BC517.2938 FSP 2482

DISTANCE 844.206 EARTH TO MARS

L04. 88.84 VL 33.X44 GAL -5.05 AZL 88.04 HCA 250.41 SMA 109.53 ECC .22692 INC 1,9635 Vl 30.205

LOP $19.24 VP 24.053 GAP -11.94 AZP 90.$6 TAL 345.40 TAp 255.81RCA 146.57 APO 252.29 V2 26.416

GP -2.97 ZAL 115.72 ZAP 53.52 [TS 174.50 ZA( 55.85 ETE 177.48 ZAC 85.23 (TC 256.84 CLP 33.40

OLA 15.24 RAL 193.50 RAO 6567.4 VEL 11.559 PTH 2.01VHP 5.215 OpA 1.65 RAP 172.65 ECC 1.1935

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME (DO CST TIM INJ 2 LAT INJ 2 LONG

2589.29 -26.55 66.64 51.15 100.25 18 15 28 1989.5 -24.86 58.38

4244.95 1.49 174,49 46.63 61.72 10 47 17 3644.9 -2.50 187.86

8800.15 -27.65 45.14 50.91 101.64 19 40 18 1700.2 -25.74 36.86

4009.27 2.47 156.62 46.09 60.20 11 56 23 3409.3 -1.51 150.10

8028.75 -30.52 25.70 50.08 106.20 21 2 52 1428.7 -28.00 15.42

5855.47 4.98 143.24 44.52 56.14 12 45 52 5255.5 .SO 137.02

MID-COURSE EXECUT;Oi ACCURACy ORBIT DETERMINATION ACCURACY

SG714157.2 _ 594.7 SG5 786.9 ST 2420.1SR 495.7 SS 811.4

RRT .1702 RRF .1569 RTF .9827 CRT .4567 CRS .2164 CST -.7822

SG914169.8 R83 -.0311 R13 .9827 LSA 2515.0 HSA 667.0 SSA 30.8

SG114157.5 _8 586.0 THA .41 EL1 2430.1 EL2 444.1 ALF 5.29

LAUNCH DATE DEC 1 19(14 FLIGHT TIME 388.00 ARRIVAL DATE DEC 24 1965

HELIOCENTRIC C_NIC

RL 147.50 LAL -.00

RP 807.19 LAP -1.85

RC 585.990 GL 18,81

PLM4ETGCENTNIC CCNIC

C3 12.057 VHt. 3.4Tt 0LA

LNCH AZNTH LNCH Till[ L-I TIM( ZNJ LAT

90.00 17 45 54 88S0.30 -89.18

90.00 9 38 55 4_84.49 8.76

100.00 19 14 50 _75.45 -87.86

100.00 10 40 20 4045.57 3.75

110.00 80 40 7 8004.95 -30.09

110.00 11 37 35 5885.14 6.88

DIFFERENTIAL C_RRECTIONS

TOE .8538 TRA 4.8815 TC-17.0321 9AU 2.7455

ROE .8974 RflA .11M4 RC5 .1857 FAU ,11913

FOE -.49£7 FRA S.ln5 FC3-8.5545 9SP 50193

BIDE .$909 BRA 4.$901 8C317.0351 FSP 2375

DISTANCE 848.525 EARTH TO MARS

LOL $8.84 VL 33.151 GAL -5.22 AZL 88.05 HCA 251.67 _AA 189.45 ECC .22811 INC 1.9483 vl 50.205

LOP $80.50 VP 24.066 GAP -12.05 AZP 90.61 TAL 548.51 TAP 234.18 RCA 146.24 APO 232.67 v2 26.428

GP -8.90 ZAL 117.83 ZAP 32.94 ETS 174.48 ZAE 52.75 ETE 177.47 ZAC 83.44 ETC 256.76 CLP 32.82

14.87 RAL 194.71 RAD 6567.5 VEL 11.558 PTH 8.02 VHP 5.297 DpA 1.41 RAp 175.50 ECC 1.1984

INJ LONG INJ RT ASC !NJ AZIATH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

64.60 58.39 101.19 18 28 54 1960.5 -24.57 56.40

176.70 46.02 61.81 10 44 0 5684.5 -1.03 170.07

45.25 52.15 102.77 19 52 44 1675.5 -25.25 35.04

158.67 47.48 60.52 11 53 46 3446.6 -.25 152.14

22.15 51.27 107.04 21 15 55 1406.7 -27.48 13.92

144.96 45.94 56.52 12 42 19 3286.1 1.75 158.Y2

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14274.1 SGR 596.5 SG5 692.5 87 2455.9 SR 499.6 SS 823.2

RRT .1412 RRF .1075 RTF .9822 CRT .3501 CRS .2774 CST -.8014

S6814288.5 R25 -.0520 R13 .9822 LSA 2550.9 MSA 671.4 SSA 30.1

S6114274.5 SG2 590.4 THA .54 EL1 2462.4 ELZ 486.8 ALF 4.23

L&UNCH DATE DEC 1 19i4 FLIGHT TIME 390.00 ARRIVAL OATE DEC Z6 1965

MELiOCEMTRIC CONIC

RL 147.50 LAL -.DO

RP t07.19 LAP -1.85

RC $84.833 GL 18.50

PLAN[TOCEMTRIC CONIC

C$ 12.565 VHL 5.519

LNCH AZMTM LMCH TIM(

90.00 17 59 11

90.00 9 29 "55

100.00 19 87 28

100.00 10 45 18

110.00 20 51 2I

110.00 11 35 54

DIFFERENTIAL C_RRECT1ORS

TDE .15R9 TRA 4.9295 TC-16.7508 8AU 2.7754

ROE .5045 RRA .1821RC3 .1988 FAU .11261

FOE -.5492 FRA 3.0861 FC5-7.8?2T 8SlP 50575

BOE .SSSO liRA 4.9528 9C515.7519 FSP 2272

DISTANCE 852.836 EARTH TO MARS

LOL 60.84 VL 53.158 GAL -5.4D AZL 88.07 HCA 252.94 SMA 189.58 ECC .22935 INC 1.9333 vl 30.205

LOP 321.77 VP 24.108 GAP -12.16 AZP 90.57 TAL 341.81 TAp 254.55 RCA 146.10 APO 233.06 v2 26.439

GP -2.64 ZAL 118.73 ZAP 52.37 ET8 174.46 ZAE 51.87 ETE 177.47 ZAC 83.65 ETC 256.72 CLP 52.26

OLA 15.31 RAL 195.91 RAO 6567.5 VEL 11.566 PT_ 2.02 VHp 5.580 OpA 1.18 RAp 173.96 ECC 1.2038

L-I TIME IHJ LAT INJ LONG INJ RT ASC ZNJ AZ14TH IHJ TIME PO CgT TIM INJ 2 LAT INJ 2 LONG

2558.42 -25.80 62.85 55.65 102.10 18 41 24 1952.4 -23.87 54.51

4523.70 4.02 178.89 49.45 61.95 10 40 58 3723.7 .24 172.25

2247.89 -88.86 41.44 55.58 103.64 20 4 56 1647.7 -24.72 33.29

4055.86 4.98 160.72 48.92 60.49 11 51 20 5483.7 1.01 154.16

1985.25 -29.65 20.62 52.49 107.84 21 24 26 1385.3 -26.93 12.49

3018.84 7.45 146.69 47.40 56.54 12 41 15 5518.8 3.00 140.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT14589.3 5GR 598.2 SG5 658.9 ST 2508.7 SR 503.9 S$ 834.6

RRT .1129 RRF .0761 RTF .9816 CRT .2625 CRS .3551 CST -.6211

S6814401.8 R25 -.0551 R13 .9816 LSA 2606.1 MSA 672.0 SSA 29.3

8G114589.5 SG2 594.4 THA .27 EL1 2512.5 EL2 485.5 ALF 3.13

LAUNCH DATE DEC I 19H_4 FLIGHT TIM( 592.00 ARRIVAL DATE DEC 28 1965

HELIOCENTRIC CCNIC

RL 14?.50 LAL -.DO

RID 207.08 LAP -1.85

RC 5_5.671 GL 18.08

PLAN[TOCENTRIC CONIC

C5 18.758 VHL S.569 OLA 12.54 RAL 197.11 RAD 6567.5 VI[L 11.581 PTH

LNCN AZNTH LNCH TIM( L-! TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

90.00 18 18 15 8505.59 -25.40 60.79 54.94 102.95 18 53 59

90.00 9 25 23 4358.59 5.26 181.07 50.92 68.14 10 38 5

100.00 19 59 55 2828.84 -26.45 59.71 54.66 104.46 20 16 56

100.00 10 40 25 4680.57 8.81 162.76 50.40 60.70 11 49 4

110.00 81 2 25 1944.$1 -29.81 19.17 55.75 108.60 81 35 9

11_.00 11 34 81 3951.58 8,68 148.45 48.89 56.81 12 40 13

DIFFERENTIAL C._RflECTIORS MID-COURSE EXECUTION ACCURACY

TOE .0105 TRA 5.1803 TC-IS.4490 BAU 2.8015 SGT14502.3 _ 800.3 SG5 626.5

NDE .5115 RNk .1755 RC5 .2t17 FAU .10650 RRT .0856 _ .0498 RTF .9809

FOE -.5979 FRA 5.0485 FC5-7.2844 BSP 51128 Sf_14514.8 R25 -.0544 R15 .9809

60( .3120 8RA 5.1834 8C516.4494 FSAP 2169 9G114502.4 SG2 596.1 THA .20

DISTANCE 857.148 EARTH TO MARS

LOL 65.84 VL 33.155 GAL -3.58 AZL 88.08 HCA 254.20 SMA 189.70 ECC .23065 INC 1.9184 Vl 50.205

LOP 583.05 V1P 24.189 GAP -12.27 AZP 90.52 TAL 540.70 TAP 254.90 RCA 145.95 AI_ 255.48 V2 26.449

GP -2.78 ZAL 120.24 ZAP 31.62 ETS 174.45 ZA( 51.02 ETE 177.48 ZAC 83.86 ETC 256.66 CLP 31.71

2.03 VHP 5.464 OpA .94 RAP 174.63 ECC 1.2096

PO CST TIM INJ 2 LAT INJ 2 LONG

1905.6 -25.37 52.71

5762.6 1.49 174.42

1622.8 -24.20 31.63

5520.6 2.26 156.20

1564.6 -26.40 11.12

5551.6 4.25 142.14

ORBIT*DETERMINATION ACCURACY

ST 2578.1 SR 508.5 SS 844.7

CRT .1777 CRS .5829 CST -.9599

LSA 2677.7 MSA 669.3 SSA 28.6

EL1 2579.8 EL2 499.9 ALF 2.06
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 19643

LAUNCH DATE DEC 1 1964

HELIOCENTRIC C(_GIC

RL 147.$0 LAL -.DO

RP 207.00 LAp -1.84

RC 32&.503 GL 17.67

PLANETOCENTRIC CONIC

C3 18.128 VHL 3.623

LNCH AZMTH LMCH T|M_

9D.OD 18 24 56

90.00 9 22 4

100.00 19 52 5

100.00 10 37 40

110.00 21 13 19

110.00 11 32 $4

FLIGHT TIM( 394.00 ARRIVAL DATE DEC 30 1965

DISTANCE 861.451 EARTH TO MARS

LOL 88.84 YL 33.1T2 GAL -3.77 AZL 86,10 HCA 2SS.4E SMA 169.83 ECC .23201 INC 1.9038 Vl 30.Z05

LOP 324,$0 yp 24.148 GAP -12.39 AZP 90.48 TAL 338.7? TAP 238.24 RCA 145.79 APO 233.88 V2 26.459

GP -Z.TZ ZAL 121.74 ZkP 31.28 ET8 174.43 ZA[ 50.17 ET( 177.46 ZAC 84.07 ETC 2SG.6O CLP 31.17

DLA 11.39 RAL 199.29 RAD 6587.5 VEL 11.598 PTH Z.03 VHP 5.550 DPA .$9

L-| TIME INJ LAT INJ LONG ZNJ RT A_ INJ AZNTH INJ TIME PO CST T|M

24TR.T7 -28,00 59.00 SG.25 103.78 19 6 19 1879.8

4401,21 6.49 183.25 52.42 82,38 10 35 28 3801.2

2190.91 -Z8,03 38.05 S5.99 105.24 20 26 43 1S98.9

4157.31 7.43 184.91 51,91 60.96 11 46 57 3537.3

1944.88 -28°77 IT.T9 55.00 109.31 21 45 44 1344.7

3904.30 9.89 150.19 50.42 57.11 12 39 19 3384.3

RAP 175.32 ECC 1.2160

INJ Z LAT ZNJ 2 LONG

-22.86 50.99

2.74 176.$8

-23.69 SO.Q4

3.50 158.22

-25.87 9.81

5.49 143.86

01FFERENTIAL CORRECT|Ok8

TOE -.1135 TRA 5.4383 TC-18.1249 BAU 2.8292

ROE .3199 RRA .1?68 RC9 .2232 FAU .10015

FDE -.$418 FRA 3.0033 FC3-9,60T2 B$iP 5159R

ROE .3894 BRA 3.4411 K91i.12i§ F_ 2071

M|O-COURS( EXECUTION ACCURACY

SGT14611.T S_ 902.? $83 $95.0

22T .O590RRF .0224 RTF .9601

sr_14924.1 923 -.0336 913 .9901

_114611.? SG2 601.8 THA .14

LAUNCH DATE DEC I 11H_4 FLIGHT T|N( 399.00

HELIOCENTRIC C(:NIC

RL 147.30 LAL -.00

RP 206.93 LAP -1.94

RC 327.330 GL 1T.25

PLAN[TOCENTNZC CON|C

C3 11.539 VHL 3.MlO

LNCH AZ14TH LNCH TIN(

90.00 18 3T 31

90.00 9 19 55

100.00 20 4 3

100.00 10 3S 5

110.00 21 24 4

110.00 11 31 39

ORBIT DETERMINATION ACCURACy

ST 2661.5 SIR 513.1 SS 853.0

CRT .0970 CRS .4273 CST -.BS74

LSA 2T82.8 MSA 663.8 SSA 27.8

ELI 2662.0 EL2 510.6 ALF 1.11

ARRIVAL DATE JAN 1 1966

DISTANCE 895.752

t.Ql. 69.84 VL 33.179 GAL -3.96 AZL 88.al HCA 256.73 SMA 189.96 ECC _23343

LOP 398.59 Yp 24.199 GAP -12.51 AZP 90,43 TAL 338.83 TAp 235.56 RCA 145.62

GP -2.99 ZAL 123.23 ZAP 30.T5 2T8 174.4| ZN[ 49.34 (TE 177.45 ZAC 84.29

OLA t0.43 RAL t99.4T RAT) 6567.5 VI[L 11.619 PTH 2.04 VHP 5.636 DpA .44

L-I TZM( INJ LAT INJ L_NG |NJ RT A$C INJ AZNTH INJ TIME PO CST TIN

2454.95 -24.58 57.30 57.59 104.52 19 18 26 1855.0

44343.5T 7.69 183.43 53,97 62.66 10 32 35 3839.6

2175.99 -25.61 36.47 57.28 105.97 ZO 40 19 1575.9

4193.99 8.63 169,86 53.47 61.27 11 44 59 3593.9

1925.49 -28.33 19.46 56.29 109.96 21 56 9 1325.5

4017.04 11.t0 151.96 51.99 57.46 12 38 30 3417.0

DXFFEREMTIAL CCRRECT[ON9

TDE -.2407 TRA 5.?046 TC-15.7949 BAU 2.9574

ROE .3Z84 flRA .IT34 BC3 .2330 FAU ,09420

FDE -.6814 FRA 2.9864 FC3-9.0239 BliP 32029

BOE .4078 9RA S,?O'J_ _915.T099 FIN e 1971

MID-COURSE EXECUT|ON ACCURACY

SGT14719.3 SGR 605.2 SG3 564.5

RRT .0332RRF -.0045 RTF .9T92

MA|I4731.? 923 -.0371 RI3 .9792

$_114TI9,3 842 604.9 THA .08

EARTH TO MARS

INC 1.8892 Vl 30.205

APO 234.30 V2 26.467

ETC 256.55 CLP $0.65

RAP 176.02 ECC 1.2228

IHJ 2 LAT INJ 2 LONG

-22.35 49.34

3.97 178.72

-23.17 28.52

4,73 160.24

-23.35 8.56

6.73 145.59

ORBIT DETERMINATION ACCURACY

ST 2737.6 SR §18.0 SS 859.8

CRT .0208 CRS .4677 CST -.8730

LSA 2860.1 HSA 6§6.5 SSA 27.1

EL1 2757.6 EL2 517.9 ALF .23

LAUNCH DATE DEC I 1884 FL|SHT TIN( 398.00 ARRIVAL DATE JAN 3 1966

HEL|OCEHTRIC CQNIC

RL 14?.S0 LAb -.O0 L_. 99.94 VL

RP 208.86 LAP -1.99 LOP 329.83 _P 24.199 GAP *12.92 AZP 90.39 TAL 337.98 TAp 235.87 RCA 145.44 APO

RC 328.158 6L 19.95 GP -2.91 ZAL 124.71 ZAP 30.24 ET8 174.39 ZA2 48.52 ETE 177.45 ZAC 84.50 ETC

PLANETOCENTRIC C_IC

C3 13.989 VHL 3,T40 DLA 9.49 2AL 200._4 RAD ISIT,9 V[L 1|.135 PTH 2.04 VHP 5.TZT DPA .IT RAp 176.73 ECC 1.2302

LNCH AZMTH LNCH TIM( L-I TIN[ INJ LAT |NJ LONG |HJ RT ASC INJ AZI4TH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 tO 49 48 2431.12 -24.17 55.98 58.95 105.23 19 30 19 1831.1 -21.84 47.78

90.00 R 15 ST 44TT.RR 8.99 19T,90 5S,56 63.00 10 30 34 3877.7 5.19 180.86

100.00 80 1S 49 2153.TS -25.t9 34._ 59,63 106.86 20 51 42 1553.8 -22.66 27.07

100.00 10 31 39 4230.30 9.92 199.91 55,06 81.62 11 43 8 3630.3 5.95 162.26

110.00 21 34 39 1907.03 -27.90 1§,21 57.91 110.81 22 6 26 1307.0 -24.64 7.37

110.00 11 30 19 4049,79 12,29 tS3.T4 83.59 87.9§ 12 37 46 3449.8 7.96 147,38

DIFFERENTIAL r-.(:RRECTI_9 NIO-COURI[ EXI[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TO[ -.3987 TRA 5.9?83 TC-IS.4_9? BALi 2,8859 SGT14923,9 SCAt 607.9 SG3 534.8 ST 2863.3 SR 323.1 SS 663.9

ROE .3375 RRA .1_ RC3 .2412 FAU .09939 RflT ,(X383 RRF -.0305 RTF .9782 CRT -.0491CRS .$037 CST -.8867

FOE -.7138 FRA 2.903T FC3-§.4TOT BRle S2469 98814939.4 923 -.0396 913 .9782 LSA 2966.2 MSA 647.8 SSA 26.4

ROE .A999 8irA 3.990T 9C315,4316 F_P 1981 88114923.5 SG2 607.6 THA ,02 EL1 2863.5 EL2 522.5 ALF 179.47

TO MARS

1.8749 vl 30.205

234.75 V2 26.474

256.49 CLP 30.14

OlSTANCE 870.048 EARTH

33.199 GAL -4.|8 AZL 66.13 HCA 259.00 SNA 190.09 ECC .23491 INC

LAUNCH DATE OEC I 11H_4 FLIGHT T|N( 400.00 ARRIVAL DATE JAN S 1966

HELIOCENTRIC C_NIC

RL 147.50 LAL -.00

RP 206.81 LAP -1.93

RC 328.9T0 GL 16.41

PLAN(TOCENTRIC C_N|C

C3 14.473 _GL 3.904

LNCH AZMTH LNCH TIN(

90.00 19 I 52

gO.D0 9 13 7

100.00 20 2T 21

100.00 10 30 19

110.00 21 48 4

110.00 11 29 5

DIFFERENTIAL C¢:RRECT|ON9

TOE -.4985 TRA 6.2601 TC-15,O686 9AU 2.9150

ROE .$472 RRA .1859 RC3 .2479 FAU .08279

FOE -.7446 FRA 2.8509 FC3-4.9525 96P 52979

ROE .6075 BRA 6.2623 9C315.0657 FSP 1788

DISTANCE 974.337 EARTH TO MARS

LQI. 68.94 VI. 38.194 GAL. -4.36 AZL 88.14 HCA 259.26 SMA 190.22 ECC .23646 INC 1.8606 VI 30.205

LOP 329.10 Vff 24.203 GAP -12.73 AZF 90.35 TAL 336.91 TAP 236.17 RCA 145.24 APO 235.20 V2 26.480

GP -2.59 ZAL 128.19 ZAP _9.74 (T$ 174.37 ZA[ 47.72 ETE |77.44 ZAC 84.72 ETC 256.44 CLP 29.64

OLA 9.55 RAIL Z0t.T9 RAID 8897.9 VEL 11.959 PTH 2.05 VHP 3.61T OPA -.10 RAP 177.45 ECC 1.2382

L-| TIN( INJ LAT |NJ _ INJ RT AS(: |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

2409.28 -23.T5 54.14 60.33 105.99 19 42 D 1806.3 -21.34 46.29

4515.59 10.04 199.78 57.18 63.38 10 28 22 3915.6 6.39 163.00

2132.52 -24.76 33.52 60.00 107.30 21 2 54 1532.5 -22.16 25.69

4296.57 10.98 170.97 58.69 62.02 11 41 25 3666.6 7.16 164.27

1989.34 -27.47 14.01 59.95 111,20 22 16 33 1289.3 -24.34 6.24

4082.51 15.47 155.55 55,23 58,28 12 37 7 3482.5 9.18 149.08

MIO-Coufll£ [XECUTIGN ACCURACY ORBIT DETERMINATION ACCURACY

$GTI49BT.4 SGR 910.6 SG3 506.1 ST 2977.1 _R 528.4 SS 865.7

flRT -,0160 RRF -.0580 RTF .9770 CRT -.1130 CRS .5365 CST -.6983

S8814939.9 223 .0403 R13 -.9T70 LSA 3079.5 MSA 638.6 SSA 25.7

S8114927.4 SGZ 610.5 THA 179.96 ELI 2977.7 ELI 524.9 ALF 178.61

1639



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC l 1844

HELIOCENTRIC CONIC

RL 14T,SO LAL -.00

RF 20G.77 LAP -1.88

RC $29.784 GL 15.98

PLAN[TOCENTRIC CONIC

CS 14.995 VHL $.872

LNCH AZI4TH LNCM TIN(

90.00 19 13 42

90.00 9 tO 25

100.00 ZO 58 42

100.00 10'28 S

110.00 21 $5 18

110.00 11 27 54

FLIGHT TIM( 402.00 ARRIVAL DATE JAN ? 1966

DISTANCE 678.819 EARTH TO MARS

LOt. 88.84 VL 33.201 GAL -4.SS AZL 88.15 HCA 260.53 SMA IS0.36 ECC .23808 INC 1.8465 vl 30.205

LOP 329.37 VP 24.218 GAP -12.87 AZP 80.30 TAL 335.$3 TAp 238.48 RCA 145.04 APO 235.68 V2 26.486

GP -2.51 ZAL 127.S§ TAP 29.25 ETS 174.35 ZAE 46.93 ETE 177.43 ZAC 84.93 (TC 254.38 CLP 29.16

DLA 7.82 RAL 202.94 RAD SSS7.8 VEL 11.678 PTH 2.05 VHP 5.909 DPA -.38 RAP 178.18 ECC 1.2468

L-I TINE INJ LAT INJ LONG INJ RT A_ |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2801.36 -23.33 52.67 $1.74 106.52 19 53 26 1786.4 -20.85 44.88

4553.27 11.18 191.96 58.84 63.81 10 26 18 3953.3 7.57 185.14

2112.19 -24.35 32.16 61.39 107.90 21 13 55 1512.2 -21.67 24.$8

4402.$9 12.13 173.04 56.35 62.47 11 39 48 3702.7 8.35 166.29

18T2.42 -27.05 12.87 S0.31 111.75 22 26 32 12T2.4 -23.85 5.17

4115.21 14.63 157.37 56.91 58.76 12 36 33 3515.2 10.39 150.84

DIFFERENTIAL C(:RRECTION$

TOE -.S30S TRA S.SSO4 TC-14.6947 BAU 2.9442

ROE .$573 RflA .1818 RC3 .2533 FAU .07732

FOE -.7TOO FRA 2.7427 FCS-4.4640 9_P 53290

8OE .7247' BRA 6.5524 BCS14.6869 FSP 1698

LAUNCH DATE DEC I 1944

HELIOCENTRIC CClIIC

RL 147.S0 LAL -.00

RID 206.7S LAP -1.81

RC 380.595 G.L 15.58

PLAN(TOCENTRIC CONIC

CS 15.556 VHL 3.944

LNCH AZNTH LI_H TIM(

SO.DO 19 25 19

90.00 9 7 51

100.00 20 49 51

100,00 10 25 59

110.00 22 S 25

110.00 11 28 55

DIFFERENTIAL C¢IlflECTIONS

TOE -.7434 TRA 6.8483 TC-14.2997 BAU 2.9744

ROE .$660 flflA .1570 RC3 .2573 FAU .OT2O4

FOE -.7905 FRA 2.7302 FC3-4.0091 B_P 53691

SOS .8478 BRA 8.8501 BC314.$021 FSP 1610

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

$G715027.6 $GR 613.4 SG3 478.2 ST 3097.2 SIR 534.7 SS 865.4

RRT -.019§ RflF -.0809 RTF .9757 CRT -.1711CflS .5665 CST -.g081

S_15040.1 R23 .0423 R13 -.9757 LSA $198.4 HSA 629.2 SSA 25.0

S6115027.6 SG2 612.9 THA 179.91 EL1 3098.6 ELI 525.6 ALF 178.26

FLICHT TIM( 404.00 ARRIVAL DATE JAN 9 1966

DISTANCE 882.894 EARTH TO MARS

68.84 VL 33.208 GAL -4.77 AZL 68.17 HCA 261.80 SMA 190.49 ECC .23977 INC 1.8325 V1 30.205

LOP 330.64 VII 24.233 GAP -13.00 AZP 90.26 TAL 334.93 TAp 236.73 RCA 144.82 APO 246.16 v2 26.490

GP -2.46 ZAL 129.09 ZAP 28.79 ETS 174.32 ZN[ 46j14 ETE 177.42 ZAC 85.15 ETC 256.35 CLP 28.68

OLA 6.71RAL 204.07 RAO 6567.6 VEL 11.702 PTH 2.04 VHP 6.002 DPA -.67 RAp 178.92 ECC 1.2560

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT XNJ 2 LONG

2565.41 -22.92 51.27 63.16 107.10 20 4 44 1765.4 -20.$6 45.53

4590.73 12.30 194.14 60.54 64.29 10 24 21 3990.7 8.74 187.27

2092.74 -23.93 30.86 62,81 108.47 21 24 44 1492.7 -21.19 25.1A

4346.64 13.25 175.12 60.06 62.96 11 38 18 3738.6 9.52 168.52

1854.28 -26.63 11.80 61.70 112.26 22 36 21 1254.3 -23.38 4.15

4147.87 15.77 159.21 59.62 59.27 12 36 3 3547.9 11.58 152.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT15126.4 SGR 616.2 SG3 451.2 ST 3221.2 SiR 559.1 SS 862.0

RRT -.0624 RRF -.$052 RTF .9742 CRT -.2236 CRS .5956 CST -.9164

SG215|39.0 R23 .0444 R13 -.9742 LSA 3320.5 MSA 619.7 SSA 24.4

$G$15126.5 SG2 615.0 THA 179.85 ELI 3223.5 EL2 525.0 ALF 177.80

LAUNCH DATE DEC 1 1964

HELIOCENTRIC CONIC

RL 147.50 LAL -.OO

RP 20G.TO LAP -I,St

RC $31.403 GL 15.14

PLANETOCENTRIC CONIC

C3 1&.159 VHL 4.020

LNCH AZ14TH LNCH TIME

90.00 19 34 43

90.00 9 S 24

100.00 21 0 49

100.00 lO 26 59

110.00 22 15 21

110.00 11 25 57

FLIGHT TIN[ 406.00 ARRIVAL DATE JAN 11 1968

DISTANCE 887.161 EARTH TO MARS

LOt. 68.84 VL 35.216 GAL -4.99 AZL 88.18 MCA 285.07 SMA 190.62 ECC .24155 INC 1.8185 vl 30.205

LOP 331.$0 VP 24.247 GAP -13,15 AZP 90.22 TAL 335.92 TAp 236.99 RCA 144.58 APO 256.47 V2 26.494

GP -2,41 ZAL 150.53 TAP 28,32 ETS 174.30 ZAE 45.38 ETE 177.42 ZAC 85.37 ETC 256.28 CLP 28.22

DLA 5.80 RAL 205.19 RAD 6567.S VEL 11.728 PTH 2.07 VNP 6.098 DFA -.97 RAP 179.68 ECC 1.2659

L-] TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

2345.41 -22.51 49.94 64.61 107.64 20 15 49 1745.4 -19.89 42.25

4627.94 13.59 196.34 62.28 64,81 10 22 32 4028.0 9.89 189.41

20q4.18 -23.53 29.63 64.25 108.99 21 55 25 1474.2 -20.72 21.96

4374.45 14.35 177.21 61.80 63.49 11 36 54 5774.4 10.48 170.55

1840.92 -26.23 10.78 63.11 112.74 22 46 1 1240.9 -22.92 3.19

4180.47 16.90 161.06 60.37 59.83 12 35 37 3580.5 12.76 154.59

DIFFERENTIAL C(=RRECTIONS

TIDE -.8995 TRA 7.1538 TC-13.9101 BAU 3.0055

ROE .S?SR RRA ,1520 RC3 .2601 FAU .04691

FOE -.8073 FRA 2.6842 FC3-3.5048 2Sl s 54032

80E .9T62 BRA 7,1555 6C314.9125 FSP 1524

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15223.4 SGR 619.1 SG3 425.0 ST 3348.2 SR 544.5 SS 856.4

RRT -.0849 RRF -.1291RTF .9725 CRT -.2711CRS .6188 CST -.9232

84215236.0 RZS .0467 R13 -.9724 LSA 3444.9 MSA 610.5 SSA 23.e

S6115223.5 SG2 616.9 THA 179.80 EL1 3351.5 EL2 525.6 ALF 177.41

LAUNCH DATE DEC 1 1964 FLIGHT TIM( 408.00 ARRIVAL DATE JAN 13 1966

HELIOCENTRIC CONIC

RL 147.50 LAL -.DO

RP 206.$8 LAP -1.80

RC 352.206 r,,L 14.72

PLAH(TOCENTRIC CONIC

CS 16.806 VHL 4.100

LNCH AZI4TH LNCH TIM(

90.00 19 47 55

90.00 9 S 3

100.00 21 11 54

100.00 10 22 5

110.00 22 25 T

110.00 11 25 2

DISTANCE 891.418 EARTH TO MARS

LOt. $8.64 VL 33.223 GAL -5.21AZL 88.20 HCA 264.34 $i4A 190.76 ECC .24338 INC 1.6046 vl 50.205

LOP 333.17 VP 24.259 GAP -13.26 AZP 90.18 TAL 332.90 TAP 237.24 RCA 144.34 APO 237.19 V2 26.495

GP -2.37 ZAL 131.95 TAP 27.87 ETS 174.28 ZAE 44.62 ETE 177.41 ZAC 85.59 ETC 256.23 CLP 27.78

DLA 4.91 RAL 206.30 RAO 6567.7 VEL 11.755 PTH 2.07 VHP 6.194 DPA -1.27

L-I TIME INJ LAT INJ I_G INJ RT ASC |NJ AZNTH |NJ TIME PO CST TIM

2324.$3 -22.11 48.99 66.08 106.15 20 26 41 1726.S

4665.04 14.45 199.54 64.05 65.39 t0 20 48 4065.0

2054.51 -23.13 28.47 65.71 109.48 21 45 51 1454.5

4410.09 15.42 179.32 63.57 64.07 11 35 35 3810.1

1824.55 -25.85 9.83 64.54 113.19 22 55 33 1226.3

4213.01 19.00 162.94 62.16 60.44 12 35 15 3613.0

DIFFERENTIAL C_RRECTION6

7OE-1.0352 TRA 7.4690 TC-13.5122 BAD 3.0465

RDE .3R09 RRA .1467 RC3 .261R FAU .06190

FOE -.8190 FRA 2.5946 FC3-3.190§ IM I 54400

BOE 1.1068 BRA 7.4705 8C315.5148 FSP 1439

NID-COURW[ EXECUTION ACCURACY

SGT153t6.9 _ 622.0 SG3 399.6

RRT -.lOG3 RRF -.1522 RTF .9705

Sr,_13329.5 R23 .0491 R15 -.9705

S6115317.0 SG2 618.5 TNA 179.75

RAP 180.44 ECC 1.2766

INJ 2 LAT 1NJ 2 LONG

-19.43 41.04

11.01 191.55

-20.26 20.85

11.$1 172.39

-22.44 2.29

14.93 156.19

ORBIT DETERMINATION ACCURACY

ST 3476.1 SR 549.9 SS 84?,7

CRT -.3132 CRS .6413 CST -.9289

LSA 3569.6 NSA 801.3 SSA 25.2

EL1 3480.5 EL2 521.6 ALF 177.10
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. Io 1964)

LAUNCH DATE OEC I 1864

HELIOCENTRIC CONIC

RL 147.50 LAL -.OO

RP 2OG.GT LAP -1.79

RC $$3.009 GL 14.31

PLANETOCENTRIC CONIC

C3 17.500 VHL 4.168

LNCH AZMTH LMCH T|iE

90.00 19 56 55

gO.DO 9 O 49

tOO.O0 21 22 6

100.00 10 20 1G

110.00 22 34 45

110.00 11 24 11

FLIGHT TIM( 410.00 ARR%VAL DATE JAN 15 1966

DISTANCE 895.665 EARTH TO MARS

LOt. 86.84 VL 33.231 GAL -5.43 AZL 88.21 HCA 265.61 SNA 190.90 ECC .24530 INC 1.7906 Vl 30.205

LOP 334.44 VP 24.271 GAP -13.40 AZP 90.14 TN. 331.86 TAP 237.47 RCA 144.07 APO 237.72 V2 26.49?

GP -2.83 ZAL 133.35ZAp 27.43 ET6 174.26 _AE 43.87 ST[ 177.40 ZAC 65.81 ETC 253.19 CLP 27.34

DLA 4.06 RAL 207.40 RAID 6567.7 VEL 11.789 PTH 2.08 VHp 6.293 DPA -1.56 RAp 181.21 ECC 1.2680

L-| TIME INJ LAT INJ LONG IMJ RT A8C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2308.17 -21.72 47°50 67,57 108.GE 20 37 63 1708,2 -18.98 39.90

4701.68 15.46 200.75 65.85 65.99 10 19 11 4101.9 12.11 193.70

2O_HJ.TI -22.74 27.37 67.19 109.94 21 58 8 1439.7 -19.82 19.79

4445.37 16.47 181.45 65.38 64.69 11 34 22 3645.6 12.96 174.43

1611,33 -85.47 8.93 6S,99 113,60 23 4 53 1212.6 -22.06 1.44

4845.48 19.06 164.84 63.98 61,09 12 34 57 3645.5 15.08 156.01

DIFFERENTIAL C(:RRECTION6 MID'CCURK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-I.IT3S TRA 7,7981 TC-13.1135 BAU $,0G87 SGTIS408.S Srdt 684.8 $65 375.0 ST 3604.5 SR 555.5 6S 836.6

ROE .4032 RRA .1408 RC5 .2624 FAU .03704 RRT -.1874 RIIF -.1750 RTI r .9683 CRT -.35/4 CR6 .6623 C$T -.9355

FOE -.8274 FRA 2.520? FC5-2.6215 B_P 54725 S_15481.2 R85 .0519 R15 -.9683 LSA 3694.4 MSA 598.7 66A 22.6

SO( 1.2406 BRA 7.7933 8C513.1161 FSP 1357 S6115408.8 Sr_ 619.8 THA 179.70 EL1 3609.9 EL2 519.1 ALF 176.84

LAUNCH DATE DEC I 194;4 FLIGHT TIME 418.00 ARRIVAL DATE JAM 17 1966

HELIOCENTRIC C(:IGIC DISTANCE 899.901 EARTH TO MARS

RL 147.50 LAL -.DO L(X. 68.84 VL 33.258 GAL -S.GG AZL 88.88 HCA 266.88 SMA 191.03 ECC .24780 INC 1.7770 Vl S0.205

RP 206.67 LAP -1.77 LOP 335.71 VP 24.882 GAP -13.54 AZP 90.10 TN. 350.81 TAP 237.69 RCA 143.79 APO 238.28 V2 26.497

RC 333.807 GL 13.69 r,dP -2.29 ZAL 154.75 ZAP 27.00 ET$ |74.83 ZAE 43.14 (TE 177.39 ZAC 86.04 ETC 256.14 CLP 26.91

PLANET_ENTRIC C_NIC

C3 16.244 VML 4.271DLA 3.17 RAL 208.48 flAD 6587.7 Vl[L 11.818 PTH E.09 VHP 6.393 DpA -1.89 RAP 182.00 ECC 1.3002

LNCH AZMTH LNCM TIME L-I TIM( INJ LAT INJ LONG INJ RT A_ INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LQ446

90.00 20 9 42 2290.91 -21.34 46.38 69.09 109.08 20 47 53 1690.9 -18.55 36.82

90.00 8 56 41 4738.51 16.48 208,97 67.69 66.65 10 t7 39 4138.5 13.19 195.85

100.00 21 32 31 2023.78 -26.37 26.33 86.88 110.38 28 6 15 1425.8 -19.40 18.80

100.00 10 18 53 4480.88 17.48 183.58 67.63 65.36 11 33 13 3880.9 14.01 176.49

110.00 22 44 10 1799.38 -25.18 8.09 87.47 113.99 23 14 9 1199.6 -21.66 .64

110.00 11 E$ 24 4277.88 20.14 166.76 05.63 61.78 18 34 42 3677.9 16.21 159.84

DIFFERENTIAL CGRRECTION6 MID-COUflK EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.3134 TRA 8.1225 TC-12.7173 8AU 3.1084 SG715489.8 $GR 687.8 SG3 351.1 ST 3731.9 SR 560.6 66 823.3

ROE .4159 RRA .1347 RC3 .E622 FAU .05238 RRT -.1481RRI r -.1878 RTF .9856 CRT -.3859 CR6 .6625 CST -.637t

FOE -.8326 FRA E.4428 FCS-8,48ET 88P 35003 SCMIS911.3 R86 .0550 R13 -.9858 LSA 3818.0 MSA 384.6 SSA 22.1

8DE 1.3777 BRA 6.1238 8C312.7200 FSP I673 S6112498.2 8_ 680.2 THA 179.66 EL1 3738.3 ELE 316.8 ALF 176.62

LAUNCH DATE DEC I 19G4 FLIGHT TIM( 414.00 ARRIVAL DATE JAN 19 IR66

HELIOCEMTRIC CONIC

RL 147.50 LAL -.00

RP 206.$6 LAp -1.76

RC 334.601GL 13.46

PLAN[TOCEMTR|C CONIC

C3 19.040 VHL 4.363

LNCH AZMTH LMCH TIME

90.00 20 20 16

90.00 6 56 36

100.00 21 42 44

100.00 10 16 54

110.00 22 33 67

110.00 11 22 40

DISTANCE 904.125 EARTH TO MARS

LOt- 88.84 VL 33.246 GAL -5.90 A2L 88.24 HCA 268.14 SMA 181.17 ECC .24640 INC 1.7333 Vl 30.205

LOP 336.96 VP 24.291 GAP -13.89 AZP 90.06 TAL 329.75 TAp 237.89 flCA 143.49 APO 238.85 V2 26.496

GP -2.25 ZAL 136.09 ZAP 26.38 ETO 174.21 ZN[ 42.41ETE 177.37 ZAC 86.26 ETC 256.10 CLP 26.50

OLA 2.36 RAL 209.56 MAD 6567.8 V(L 11.850 PTH 2.10 VHP 6.496 OPA -2.26

L-I TIME INJ LAT INJ LORG INJ RT A$C INJ AZI4TH INJ TIME /DO CBT TIM

2274.58 -20.98 45.32 70.68 109.47 80 58 13 1674.6

47?4.93 tT.4S 203.E1 69.56 67.34 10 16 13 4174.9

EOOS,TO -22.01 25.36 70,21 110.75 22 18 12 1408.7

4516.02 18.46 165,71 69.11 66.0? 11 32 10 3916.0

1767.35 -24.T$ 7.30 68.98 114.34 23 23 14 1187.3

4310.14 21.16 168.70 67,73 62.51 12 34 30 3710.1

RAP 166.79 ECC 1.$133

INJ 2 LAT INJ 2 LONG

-16.18 37.60

14.23 198.01

-18.99 17.87

15.08 178.56

-21.26 359.90

17.31 161.69

DIFFERENTIAL C_RRECTION6

TOE-1.4535 TRA 6.4641 TC-12.3192 BAU 3.1365

ROE .4291RRA .1281RC3 .6610 FAU .04773

FOE -.8339 FRA 2.3615 FC3-2.170_ 8SP 55291

BDE 1.5155 2RA 6.4651 0C312.3220 FSP 1195

LAUNCH DATE DEC 1 1964

HELIOCENTRIC C._NIC

ML 147.50 LAL -.00

RP 206.69 LAP -1.73

RC 335.390 74. 13.08

PLAN(TOCENTRIC C.(_IIC

C3 16.892 VIGL 4.460

LNCH AZMTH LNCM TIN(

90.00 20 30 45

90.00 6 54 40

100.00 21 56 43

100.00 10 15 19

110.00 23 2 55

110.00 11 21 59

MID-COURSE EXECUTION ACCURACY

SGT15586.8 SGR 630.7 663 328.1

RST -.1080 RRF -.2198 RTF .9626

66815399.6 fl23 .0364 R13 -.9626

SG113587.2 SG2 621.7 THA 179.61

FLIGHT TIN( 416.00

DISTANCE 908.336

LaL 68.84 VL 3_.253 GAL -6.15 AZl. 88.25 HCA 269.41 SNA 191.31 ECC .25136

LOP 338.25 VP 24.299 GAP -13.04 AZlP 90.02 TAL 328.6? TAp 230.08 RCA 143.18

GP -2.21 ZAL 137.44 2AP 28.12 ET3 174.18 ZN[ 41.70 ETE 177.36 ZAC 86.49

OLA 1.48 RAL 210,62 MAD 6667.8 VEL 11.688 PTH 2.11 VHp 6.600 DpA -2.54

L-I TIN( INJ LAT 1NJ LGNG IHJ RT A$C INJ AZMTH INJ TIN( 160 CST TIM

2259.08 -20.62 44.32 72.16 109.85 21 6 22 1659.1

4811.14 18.39 207.43 71.47 68.08 10 14 31 4211.1

19t)4.48 -21,66 24.44 71.73 111.11 22 25 59 1394.5

4330.97 19.48 187.87 71.06 66.88 11 31 10 3931.0

1775.91 -24.43 6.57 70.47 114.66 23 32 10 1175. 9

4842.30 22.18 170.66 69.65 65.26 12 34 21 3742.3

DIFFERENTIAL r-_RRECTIONS

TOE-1.5957 TRA 8.8131 TC-11.2142 8AU 5.1718

RDE .4429 RRA .1211 RC3 .2591 FAU .04323

FOE -.8318 FRA 2.2756 FC3-|.6863 B6P 55344

BOE 1.$560 8MA 6.8140 8C311.9271 F_P 1117

ORBIT DETERMINATION ACCURACy

6T 3857.7 SR 565.8 SS 807.2

CRT -.4165 CRS .7006 CST -.9398

LSA 393R.6 MSA 577.1 SSA 21.6

EL1 3863.0 (L2 313.4 ALF 176.44

ARRIVAL DATE JAN 21 1966

EARTH TO MARS

INC 1.7495 vl 30.205

APO 239.44 V2 26.494

ETC 236.06 CLP 26.10

RAP 183.59 ECC 1.3274

ZNJ 2 LAT INJ 2 LONG

-17.73 36.84

15.25 200.18

-18.80 16.99

16.11 180.63

-20.62 339.21

18.40 163.55

ORBIT DETERMINATION ACCURACY

ST 3981.0 SR 570.6 SS 788.9

CRT -.4443 CflS .7183 CST -.9418

LSA 4058.5 MSA 564.9 SSA 21.1

ELI 3989.2 ELI 510.3 ALF 176.29

MID-COURSE EXECUTICN ACCURACY

SG7t567t.9 SCAt 635.5 SG3 305.6

RRT -.1075 RRI r -.2415 RTF .gsgl

66815884.8 R85 .0663 R13 -.9591

S6115872.3 662 622.2 THA 179.57
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC 1 1964 FLIGHT TIM( 418.00 ARR|VAL DATE JAN 23 1966

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 206.72 LAP -1.74

RC 338.176 GL. 12,66

PLAN[TOCENTRIC C()NIC

C3 20.602 VHL 4.561DbA

LNCH AZNTH LNCH TIRE b-I TIM( INJ LAT

90.00 20 40 56 2244.47 -20.28

90.00 6 52 48 4847.12 19.29

100.00 22 2 36 1981.09 -21.33

100.00 10 13 50 4585.74 20.33

110.00 23 11 33 1765.24 -24.15

110.00 11 21 22 4374.34 23.13

OIFFERENTIAL CORRECTIONS

10(-1.7380 TRA 9.1719 TC-11.5331 BAU 3.2082

ROE .4570 RRA .1137 RC3 .2§65 FAU .03690

FOE -.9288 FRA 2.1962 FC3-1.6190 BSP 55783

BOE 1.7977 BRA 9.1726 6C311.5360 FSP 1041

OISTANCE 912.533 EARTH TO MARS

LOt. 68.84 9L 33.261 GAL -6.40 AZL 88.26 HCA 270.68 6MA 191.45 ECC .25386 INC 1.7358 Vl 30.205

LOP 339.52 Vp 24.307 GAP -13.99 AZP 69.96 TAL 327.58 TAp 238.26 RCA 142.85 APO 240.05 V2 26.491

GP -2.18 ZAL 136.76 ZAP 25.79 (TS 174.16 ZAE 40.99 (TE 177.35 ZAC 86.71 ETC 256.02 CLP 25.71

.67 RAL 211.67 RAG 6567.6 VEL 11.924 PTH 2.12 VHP 6.706 DpA -2.68 RAP 184.41 ECC 1.3424

INJ L(_IG INJ RT ASC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

43.36 73.73 110.19 21 18 21 1644.5 -17.35 35.94

209.71 73.41 68.86 10 13 35 4247.1 16.24 202._6

23.59 73.30 111.45 22 35 37 1381.1 -18.23 16.17

190.04 72.97 67.60 11 30 15 3985.7 17.12 182.72

5.89 71.99 114.96 23 40 56 1165.2 -20.58 358.57

172.65 71.62 64.10 12 34 16 3774.3 19.45 165.44

HID-COAJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15755.1 SC_ 838,2 383 264.0 ST 4101.2 SR 575.7 SS 768.5

RRT -.2085 RRF -.2827 RTF .9550 CRT -.4692 CRS .7349 CST -.9431

9G915768.0 R23 .0867 R13 -.95§0 LSA 4174.2 NSA 563.2 SSA 20.7

S8115755.7 SG2 622.5 THA 179.52 ELI 4110.2 EL2 507.3 ALF 176.17

LAU_iCH DATE DEC I 1964 FLIGHT TIME 420.00 ARRIVAL DATE JAN 25 1966

HELIOCENTRIC C(_IC

RL 147.50 LAL -.00

RP 208.73 LAp -1.72

RC 330.937 GL 12.29

PLAN(TOCENTRIC CONIC

C3 21.775 VHL 4.666

LNCH AZMTH LNCN TI_

90.00 20 SO 59

90.00 8 51 0

100.00 22 12 16

100.00 10 12 24

110.00 23 20 22

110.00 11 20 47

DIFFERENTIAL C(_RECTIONS

TOE-1.8834 TRA 9.5399 TC-11.1481 BAU 3.2462

ROE .4717 RRA .10S6 RC3 .2533 FAU .03468

FOE -.8182 FRA 2.0927 FC3-1.3781 BSP 55972

80£ 1.9413 SRA 9.5405 9C311.1510 FSP 968

DISTANCE 916.715 EARTH TO MARS

LOt. 68.84 VL 33.268 GAL -6.65 AZL 88.28 HCA 271.95 SMA 191.59 ECC .23624 INC 1.7221 Vl 30.205

LOP 340.79 VP 24.313 GAP -14.15 AZP 89.94 TAL 326.48 TAp 238.43 RCA 142.50 AlSO 240.68 v2 26.488

GP -2.14 ZAL 140.07 ZAP 25.41ETS 174.13 ZAE 40.30 ETE 177.33 ZAC 86.g4 ETC 255.99 CLP 25.33

DLA -.13 RAL 212.70 RAD 6567.9 VEL 11.965 pTH 2.13 VHP 6.814 DpA -3.22 RAp 183.23 ECC 1.3384

L-] TIM( [NJ LAT [NJ LONG INJ RT ASC [NJ AZHTH ]NJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2230.70 -19.98 42.50 75.31 110.52 21 28 10 1630.7 -16.99 35.09

4882.89 20.15 211.98 75.38 69.67 10 12 23 4282.9 17.20 204.54

1968.52 -21.02 22.79 74.87 111.76 22 45 4 1368.5 -17.86 13.40

4620.31 21.21 192.23 74.94 68.43 11 29 24 4020.3 18.10 184.83

1755.34 -23.86 5.27 73.54 115.23 23 49 38 1135.3 -20.26 357.97

4408.25 24.06 174.66 73.61 64.95 12 34 13 3806.3 20.49 167.34

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT15836.T 8GR 638.9 $03 263.0 ST 4218.2 SR 580.5 SS 745.9

RRT -.2230 RRF -.2839 RTF .9501 CRT -.4919 CRS .7507 CST -.g4sg

SG815849.6 R23 .0715 R13 -.9301 LSA 4286.7 NSA 556.9 SSA 20.2

$0115837.4 $GZ 622.5 THA 179.46 EL1 4228.0 ELI $04.2 ALF 176.07

LAUNCH GATE DEC 1 tgE4

HELIOCENTRIC CONIC

RL 147.$0 LAL -.OD

RP 206.79 LAP -1.71

RC 337.733 GL 11.90

PLAN(TOCENTRIC CONIC

C3 22.815 VHL 4.776

LNCM AZNTH LNCH TIME

90.00 21 0 51

90.00 6 49 17

100.00 22 21 46

100.00 10 11 3

110.00 23 29' 2

110.00 11 20 16

FLI6HT TIME 422.00 ARRIVAL DATE JAN 27 1966

OISTANCE 920.880 EARTH TO MARS

LOt. 68.84 VL 33.276 GAL -6.91 AZL 88.29 HCA 273.22 SMA 191.73 ECC .25871 IHC 1.7084 vl 30.205

LOP 342.06 VP 24.318 GAP -14.32 AZP 69.90 TAL 325.36 TAp 238.58 RCA 142.13 ApO 241.34 92 26.483

GP -2.11 ZAL 141.36 ZAP 25.04 ETS 174.11 ZAE 39.62 [TE 177.32 ZAC 87.17 ETC 253.96 CLP 24.96

DLA -.91RAL 213.72 RAD 6567.9 VEL 12.008 pTH 2.14 VHp 6.925 OpA -3.56 RAp 186.06 ECC 1.3755

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME po CST TIM INJ 2 LAT INJ 2 LONG

2217.77 -19.65 41.68 76.91 110.81 21 37 49 1617.8 -16.64 $4.30

4918.43 20.97 214.26 77.36 70.53 10 11 IS 4318.4 18.13 206.74

1956.75 -20.72 22.04 76.46 112.04 22 $4 23 1356.8 -17.$5 14.68

4654.68 22.06 194.44 76.95 69.30 11 28 37 4054.7 19.04 186.94

1746.18 -23.60 4.69 75.09 115.48 23 58 9 1146.2 -19.97 357.43

4438.02 24.96 176.68 75.64 65.85 12 34 14 3838.0 21.49 169.26

DIFFERENTIAL CCRRECTIONS

TDE-2.0294 TRA 9.9165 TC-10.7699 BAU 3.2658

ROE .4868 flRA .0973 RC3 .2496 FAU .030§3

FOE -.8067 FRA 1.9950 FC3-1.1584 BSP 56126

BOE 2.0869 BRA 9.9170 0C310.7727 FSP 892

LAUI4CH DATE DEC 1 1964

HELIOCENTRIC CC)NIC

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

60T1§91§.7 SGR 641.3 983 242.7 ST 4331.2 SR SBS.O SS 721.2

RRT -.2432 RRF -.3047 RTF .9443 CRT -.§124 CRS .7639 CST -,9440

S061§928.8 R23 .0770 R13 -.9443 LSA 4395.2 MSA 550.9 SSA lg.8

$011§916.4 SG2 622.2 THA 179.44 ELI 4341.7 EL2 $01.2 ALF 173.99

FLIGHT TIME 424.00 ARRIVAL DATE JAN 29 1966

DISTANCE 925.027 EARTH TO MARS

RL 147.50 LAL -.00

RP 206.84 LAp -1.69

RC 338.508 GL 11.52

PLANETOCENTRIC CONIC

C3 23.92S VHL 4.891

LNCH AZMTH LNCH TIME

90.00 21 10 33

90.00 8 47 37

100.00 22 31 7

100.00 10 9 45

110.00 23 37 34

110.00 11 19 47

DIFFERENTIAL CGRRECTIOi8

70(-2.1743 TRA10.3044 TC-10.$969 BAU 3.3264

ROE .5024 RflA .0897 RC3 .2454 FAU .02847

FOE -,7921 FRA 1.8937 FC3 -.9577 SSP 58298

9DE 2.2318 BRA10.3049 BC310.3998 FSP 821

LOt. 68.84 VL 33.284 GAL -7.18 AZL 88.31 I.iCA 274.49 SMA 191.87 ECC .26130 INC 1.6946 VI 30.205

LOP 343.33 VP 24.323 GAP -14.49 AZP 89.87 TAL 324.23 TAP 238.72 RCA 141.74 APO 242.01 V2 26.477

GP -2.08 ZAL 142.62 ZAP 24.68 ETS 174.08 ZAE 38.95 ETE 177.30 ZAC 87.40 ETC 255.93 CLP 24.60

DLA -1.88 RAL 214.73 flAD 6568.0 VEL 12.054 PTH 2.15 VHP 7.037 OpA -3.91 RAP 186.90 ECC 1.3937

b-I TIME INJ LAT INJ I,(_iG INJ RT ASC INJ AZIATH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2205.85 -19.35 40.92 78.52 111.09 21 47 18 1603.6 -16.31 33.56

4953.74 2t.76 216.55 79.40 71.42 10 10 11 4353.7 19.02 208.95

1945.77 -20.44 21.35 78.06 112.30 23 3 32 1343.8 -17.24 14.02

4688.85 22.86 196.66 78.99 70.20 11 27 $4 4088.6 19.96 189.07

1737.76 -23.35 4.16 76.67 115.71 24 6 31 1137.8 -19.70 356.92

4469.63 25.63 178.73 77.70 68.79 12 34 17 3869.6 22.46 171.20

MID-COUR81[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13992.3 SGR 644.0 SG3 223.0 ST 4439.0 SR $89.3 SS 694.6

RRT -.2607 RRF -.3230 RTF .9372 CRT -.$306 CRS .7803 CST -.g434

3G818003.3 R23 ,0831 R13 -.g373 LSA 44g8.s MsA $43.4 SSA 19.4

901159g3.2 802 621.7 THA 179.40 ELI 4450.2 EL2 4g8.3 ALF 173,g2
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC t 1964

HELIOCENTRIC COMIC

RL 14T.SO LAL -.00

RP 206.90 LAp -1.67

RC 369.2?4 GL 11.14

PLANETOCENTRIC CONIC

CS 25.109 VHL 5.011

LNCH AZMTH LNCH TIME

90.00 21 20 4

go.o0 6 46 3

100.00 22 40 17

100.00 10 8 31

110.00 23 43 $6

110.00 11 19 21

FLIGHT TIME 428.00 ARRIVAL DATE JAN $1 196S

DISTANCE 929.155 EARTH TO MARS

LOt. 68.84 VL 33.292 GAL -7.48 AZL 88.32 HCA 275.75 SMA 192.02 £CC .26399 INC 1.6808 Vl 30.205

LOP 344.60 VP 24._28 GAP -14.88 AZP 89.83 TAL 323.09 TAp 238.84 RCA 141.33 APO 242.71 V2 26.4?0

GP -2.05 ZAL 143.86 ZAP 24.33 ETS 174.06 ZAE 38.28 ETE 177.28 ZAC 87.63 ETC 265.91 CLP 24.25

OLA -2.43 RAL 215.72 RAO 6568.0 VEL 12.103 PTH 2.17 VHp 7.152 OpA -4.27

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

2194.31 -19.07 40.20 80.15 111.34 21 56 39 IS94.3

4988.82 22.50 218.86 81.45 72.34 10 g 11 4388.8

1935.56 -20.17 20.70 79.68 112.54 23 12 33 1335.6

47_'_.80 23.63 198.89 81.05 71.14 11 27 14 4122.8

1730.05 -23.12 3.68 78.26 115.91 24 14 46 1130.1

4501.06 26.65 180.80 79.80 67.76 12 34 22 3901.1

RAp 187.75 ECC 1.4132

]NJ 2 LAT INJ 2 LONG

-16.00 $2.87

19.87 211.17

-16.94 13.40

20.84 lgl.21

-19.45 356.47

26.40 173.15

01FFER(NT|AL CORRECTIONS

TOE-2.3216 TRAlO.7011 TC-10.0322 9AU 3.3686

ROE .5184 flRA .0794 RC3 .2408 FAU .02251

FOE -.7T4? FRA 1.7881 FC3 -.7780 BSP $8397

00( 2.3790 BRA10.7014 BC310.0351 FSP 751

MID-COURSE (XECUTIOi ACCURAC_ ORBIT DETERMINATION ACCURACY

_716068.1 SGR 646.4 SG3 204.0 ST 4542.9 SR 593.4 88 666.2

RRT -.2779 RRF -.3450 RTF .9286 CRT -.5474 CRS .7949 CST -.9422

3¢,816079.1 R23 .0901 R13 -.9286 LSA 4S98.0 MSA 540.1SSA 19.0

56118067.1 $G2 620.9 THA 179,36 EL1 4554.6 EL2 495.4 ALF 175.86

LAUNCH DATE DEC 1 1964 FLIGHT TIM( 428.00 ARRIVAL DATE FEB 2 1966

HELIOCENTRIC CONIC

RL 147.50 LAL -.00

RP 206.97 LAp -1.65

RC $40.039 ft. 10.77

PLAN(TOCENTRIC C.-(_41C

CS 26.373 VHL 5.135

LNCH AZMTH LNCH TIME

90.00 21 29 26

90.00 8 44 32

100.00 22 49 19

100.00 10 7 20

110.00 23 54 10

110.00 11 18 59

DISTANCE 933.263

LOL 68.84 VL 33.299 GAL -7.74 AZL 88.33 HCA 277.02 SMA 192.16 ECC .26680 INC

LOP 345.86 VP 24.328 GAP -14.84 AZP 89.80 TAL 321.93 TAp 238.93 RCA 140.89 Apo

GP -2.02 ZAL 145.09 ZAP 23.99 ETS 174.03 ZA( 37.63 ETE 177.26 ZAC 87.86 ETC

EARTH TO MARS

1.6670 vl 30.205

243.43 V2 26.462

255.88 CLP 23.91

OLA -3.18 RAL 216.71RAD 6568.1VEL 12.135 PTH 2.18 VHp 7.270 DpA -4.62 RAp 188.60 ECC 1.4340

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZI4TH INJ TiME PC) CST TIM INJ 2 LAT INJ 2 LONG

2183.74 -18.81 39.34 81.79 111.57 22 3 50 1586.7 -15.71 $2.23

5023.96 23.20 221.17 83.53 73.30 10 8 15 4423.7 20.69 213.40

1926.10 -19.92 20.11 81.31 112.76 23 21 25 1326.1 -16.67 12.86

4756.53 24.35 201.13 83.14 72.11 11 26 37 4156.5 21.68 193.$6

1723.05 -22.91 3.24 78.83 116.09 24 22 53 1123.0 -19.22 356.05

4532.35 27.44 182.89 81.92 68.77 12 34 30 3932.3 24.31 175.13

ORBIT DETERMINATION ACCURACY

ST 4642.7 SR 597.2 SS 636.4

CRT -.5627 CRS .BOGS CST -.9403

LSA 4693.6 MSA 535.1 88A 18.6

EL1 4655.0 EL2 492.4 ALF 175.81

DIFFERENTIAL C(_RECT|ONS MID'COURSE EXECUTION ACCURACY

TOE-2.4710 TRA11.1083 TC3-9.6764 BAU 3.4127 SGT|6138.2 SGR 648..8 SG3 185.7

flOE .5349 RRA .0897 RC3 .2359 FAU .01863 RflT -.2948 RI_F -.3649 RTF .9178

FOE -.7551 FflA 1.6784 FC3 -.6115 9SP 56466 _16151.2 R23 .0983 R13 -.9179

BDE 2.$282 8RAl1.1085 8C3 9.6793 FSP 683 SG116139.3 SG2 619.9 THA 179.32

LAUNCH DATE DEC 1 1964 FLIGHT TIME 430.00 ARRIVAL DATE FEB 4 1986

HELIOCENTRIC CONIC

RL 147.50 LAL -.00 LOt. 68.84 VL

RP 207.04 LAp -1.64 LOP 347.13 VP 24.329 GAP -15.03 AZP 89.76 TAL 320.76 TAp 239.04 RCA 140.44

RC 340.800 GL 10.41GP -1.99 ZAL 146.2g ZAP 23.66 (TS 174.01 ZAE 36.99 ETE 177.24 ZAC 88.10

PLANETOCENTRIC CONIC

C$ 27.721VHL 5.265 OLA -3.87 RAL 217.66 RAD 6568.1 VEL 12.210 PTH 2.19 VHp 7.390 DpA -4.99

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG lNJ RT ASC INJ AZMTH INJ TIME PO CST TIM

90.00 21 $8 $9 2173.92 -18.56 38.92 83.44 111.78 22 14 53 1573.9

90.00 8 43 4 5058.25 23.86 223.49 85.64 74.28 10 7 23 4468.S

100.00 22 58 11 1917.36 -19.69 19.56 82.95 112.95 23 30 8 1317.4

100.00 10 G 14 4790.04 25.03 203.39 85.26 73.11 11 26 4 4190.0

110.00 0 6 12 1716.73 -22.72 2.85 81.46 116.25 0 34 49 1116.7

110.00 11 16 38 4363.44 28.19 185.00 84.07 69.82 12 34 41 3963.4

DISTANCE 937.348 EARTH TO MARS

33.307 GAL -8.03 AZL 88.35 HCA 278.28 SMA lg2.31ECC .26973 IMC 1.6531 vl 30.205

Apo 244.18 V2 26.433

ETC 265.87 CLP 23.58

RAp 189.47 ECC 1.4562

INJ 2 LAT [NJ 2 LONG

-I§.44 31.64

21.47 219.66

-16.42 12.30

22.48 195.52

-19.01 $55.68

25.18 177.12

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE-2.6190 TRAll.3267 TC3-9.3296 9AU 3.4586 $GTI6208.0 8DR 631.0 963 168.1

ROE .5317 RRA .0395 RC3 .2307 FAU .01482 RRT -.3111 flRF -.3839 RTF .9043

FOE -.7323 FRA 1.5645 FC3 -.4628 8SP 56532 96B16221.1 R23 .1076 R13 -.9043

DOE 2.6765 BRA11.5268 0C3 9.3324 FSP 617 S6116209.3 862 618.6 THA 179.28

LAUNCH DAI_ DEC 1 1964 FLIGHT TIME 432.00

HELIOCENTRIC CCNIC

RL 147.50 LAL -.00 LOL 68.84 VL

RP 207.13 LAp -1.62 LOP 348.39 VP

ORBIT DETERMINATION ACCURACY

ST 4736.6 SR 600.8 SS 604.8

CRT -.5763 CRS .8234 CST -.9379

LSA 4783.4 MSA 530.4 SSA 18.2

ELI 4749.4 EL2 489.7 ALF 175.77

RC 341.556 _ 10.08 GP

PLANETOCENTRIC CONIC

CS 29.158 VHL

ARRIVAL OATE FED 6 1966

DISTANCE 941.410 EARTH TO MARS

33.315 GAL -8.33 AZI. 88.36 HCA 279.55 SMA 192.45 ECC .27278 INC 1.6391 Vl 30.205

24.329 GAP -13.23 AZP 89.73 TAL 319.58 TAp 239.13 RCA 139.96 APO 244.95 V2 26.444

-1.96 ZAL 147.47 ZAP 23.34 ET3 173.98 ZAE 36.36 ETE 177.22 ZAC 88.33 ETC 233.85 CbP 23.26

LNCH AZMTH

90.00

90.00

100.00

100.00

110.00

110.00

OIFFERENTIAL CORRECTIONS

TOE-2.7878 TRAIl.9380 TC3-8.9910 BAU 3.S0§9

flOE .5690 RflA .0488 RC3 .2296 FAU .01108

FOE -.7071 FRA 1.4467 FC3 -.3288 BSP 56558

BDE 2.8237 BRA11.9361 BC3 8.9938 FSP 553

3.400 DLA -4.36 RAL 218.64 RAO 6568.2 VEL 12.269 PTH 2.21 VHp 7.512 DpA -5.36

LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM

21 47 42 2194.81 -18.33 38.35 8_.10 111.97 22 23 47 1564.8

8 41 41 5092.60 24.47 225.82 87.76 75.29 10 6 33 4492.6

23 6 54 1909.33 -19.46 19.06 84.60 113.13 23 38 43 1309.3

10 S 10 4923.31 25.67 205.66 87.40 74.14 11 2§ 33 4223.3

0 14 9 1711.07 -22.55 2.$0 83.08 116.40 0 42 40 1111.1

11 18 20 4694.34 28.90 187.13 86.25 70.89 12 34 $4 3994.3

RAp 190.35 ECC 1.4799

INJ 2 LAT ]NJ 2 LONG

-15.19 31.09

22.21 217.88

-16.18 11.82

23.25 197.69

-18.82 355.35

26.02 179.16

ORBIT DETERMINATioN ACCURACY

ST 4825.7 SR 604.0 SS 572.0

CRT -.5887 CRS .8378 CST -.9337

LSA 4868.5 MSA 525.9 SSA 17.9

ILl 4836.9 EL2 486.9 ALF 175.74

MID-COURSE EXECUTION ACCURACy

SGT192T4.9 SGR 833.0 3G3 151.2

RRT -.3270 RRF -.4022 RTF .8868

SGB16288.0 R23 .1183 R13 -.8869

$6116276.3 SG2 617.1 THA 179.25
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 1 1964 FLIGHT TIM( 454°00 ARRIVAL DATE FEB 8 1966

HELIOCENTRIC CONIC DISTANCE 945.446

RL 147.50 LAL *.DO LOL 68.84 VL 33.323 GAL -8.84 AZL 88.37 HCA 280.81 SNA

RP EOY.E, LAP -1.60 LOP 349.89 Vp 24.328 GAP -15.43 AZP 89.70 TAL 318.38 TAp

RC 542.314 6L 9.T1 GP -1.94 ZAL 149.64 ZAP 23.03 ETS I73.99 ZA[ 35.74 ETE

PLANEYOCENTR|C COMIC

C3 30.690 VHL S.S4O DLA -5°24 RAL 219.59 RAD 6568.2 VEL 12.331 PTH 2.22 VHP

LNCH AZMTM LMCH TIME L-I TIME INJ LAT

90.00 |1 SI 38 2151.39 -18.12

90.00 9 40 21 5121.99 25.04

rOD.DO 23 15 28 1901.99 -19.29

100.00 10 4 tO 4eSl.SS 29.27

110.00 0 21 19 t_09.04 -22.40

110.00 11 19 4 48E5.03 29.56

DIFFERENTIAL C_RRECTIOM$

70E-2.9191 TflA12.3954 TC3-9,9639 BAU 3.S559

ROE .5967 RRA .0375 RC3 .2198 FAU .00742

FOE -.8YS7 FRA 1.3243 FC3 -.2093 BDP 56536

BOE 2.9775 BRA12.3954 BC3 9.9987 FSP 499

EARTH TO MARS

192.60 ECC .27596 INC 1.6249 Vl 30.205

239.20 RCA 139.45 APO 245.75 V2 26.433

177.19 ZAC 88.57 [TC 255.84 CLP 22.96

7.638 OPA -5.73 RAP 191.23 ECC 1.5051

INJ LONG |NJ RT A$C |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

37.83 $8.78 112.14 22 32 32 1556.4 -14.95 30.58

228.1E 99.90 76.33 10 S 47 4526.7 22.91 220.13

19,81 89.29 113.29 23 47 10 1302.0 -15.97 11.38

207.93 89.56 75.19 11 25 6 4256.3 23.98 199.88

2.19 84.71 118.52 O 50 25 1106.0 -18.65 355.05

189.27 88.46 72.00 12 35 9 4025.0 26.82 181.16

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

$GT18340.0 S(dt 655.0 SG3 135.0 ST 4910.6 SR 607.0 88 537.9

RRT -.3427 RflF -.4197 RTF .8641 CRT -.6002 CRS .8525 CST -.9288

S6818353.1 R23 .1311 R13 -.8642 LEA 4949.7 MSA 521.5 SEA 17.6

S6116341,8 _2 615.3 THA 179.21 EL1 4924.2 EL2 484.1 ALF 175.72

LAUNCH DATE DEC 2 2964 FLIGHT TIME 140.00 ARRIVAL OATE Apfl 21 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

MP 245.33 LAP 1.23

RC 122.280 GL 8.19

PLANETOCENTRIC CONIC

C3 37.653 VHL 6.136 DLA

LNCH AZI4TM LNCH TIME L-I TIME INJ LAT

90.00 17 31 28 2645.20 -27.16

90.00 7 45 32 4741.02 16.55

100.00 18 57 3 2369.15 -28.51

100.00 9 2 37 4492.30 17.80

110.00 20 14 59 2125.30 -32.14

110.00 10 1 11 4308.91 21.12

DIFFERENTIAL COItRECTION3

TOE .6798 TRA-I.TEGT TC3 .6496 8AU .3275

ROE -.5875 RRA -.2620 RC3 -.0550 FAU .05328

FOE -.1944 FRA .862t) FC3-1.2250 BSP 6398

DOE .8965 9RA 1.7860 DC3 .6506 FSP 384

DISTANCE 384.393

LOt. 89.85 VL 36.083 GAL -3.26 AZL 88.61 HCA 117.73 ERA

LOP 187.59 VP 24.169 GAP 26.36 AZP 90.85 TAL 349.48 TAp

GP 1.33 ZAL 106.90 ZAP 176.54 ET$ 156.13 ZA( 154.33 ETE

EARTH TO MARS

266,62 ECC .4497A ZNC 1.3905 vl 30.210

107.21RCA 146,71APO 386.54 V2 22.354

359.76 ZAC 69.95 ETC 256.08 CLP 176.80

6.73 RAL 180.47 RAD 6568.5 VEL 12.610 PTH 2.29 VHP 11.958 DPA .66

INJ LONG INJ RT ASC INJ AZI4TH INJ TIN( PO CST TIM

70.62 56.13 98.33 18 15 33

203.12 50.50 66.69 9 4 33

50.08 55.89 9g.38 19 36 32

184.26 49.92 65.58 10 17 30

30.76 55.O9 102.32 20 50 24

168.63 48.21 62.48 11 13 0

MID-COURSE EXECUTION ACCURACY

SGT 1955.4 9GR 603.4 SG3 148.6

RRT .0259 RflF -.0362 RTF -.TgS2

368 2046.4 R23 -.0135 R13 -.7953

SG1 1955.5 SG2 603.1 THA .51

RAp 185.10 ECC 1,6197

INJ 2 bAT INJ 2 LONG

2045.2 -25.73 62.25

4141.0 13.26 196.00

1769.2 -26.92 41.64

5892.3 14.36 177.16

1525.3 -30.11 22.14

3708.9 17.27 161.62

ORBIT DETERMINATION ACCURACY

ST 808.8 SR 553.6 SS 318.1

CRT -.6947 CRS -.4780 CST .9587

LEA 957.5 MSA 379.3 SEA 31.5

EL1 914.7 EL2 352.1 ALF 149.60

LAUNCH DATE DEC 2 1964 FLIGHT TIN( 142.00 ARRIVAL DATE ApR 23 1965

EARTH TO MARS

261.06 ECC .43774 INC 1.$773 vl 30.210

108.52 RCA 146.78 APO 375.34 V2 22.374

.02 ZAC 90.08 ETC 256.06 CLp 176.30

HELIOCENYRIC CCIqIC DISTANCE 385.625

ML 147.48 LAL -.00 LOt. 89.65 YL 35.936 GAL -3.07 AZL 88.62 HCA 118.63 5MA

RP 245.12 LAP 1.21 LOP 188.49 VP 23.968 GAP 25.74 AZP 90.66 TAL 349.89 TAp

RC 124.216 GL 8.31 GP 1.37 ZAL 106.15 ZAp 178.06 ETS 158.37 ZA( 153.97 ETE

pLAN[TOCENTIIC C_qIC

CS 35.594 VHL 5.966 DLA 9.14 RAL 179.82 RAO 6588.4 VEL 12.529 PTH 2.27 VHP 11.671 OpA .53 RAp 185.49 ECC 1.5858

LNCH AZMTH LNCH TIM( L-! TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME

90.00 17 25 37 2844.37 -27.15 70.56 54.60 98.36 18 9 41

90.00 7 46 14 4713.41 15.60 201.45 48.89 66.19 9 4 47

100.00 18 51 25 2367.61 -29.50 49.97 54.36 99.43 19 30 53

100.00 9 5 6 4465.41 17.04 182.63 48.30 65.06 10 17 32

110.00 20 9 50 2122.20 -32.10 30.53 53.56 102.45 20 45 13

110.00 ;0 1 10 4283.56 20.32 167.10 46.57 61.90 11 12 34

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuT_OM ACCURACY

TOE .6695 TRA-I.7301 TC3 .7237 BAU .3448 SGT 1997,8 SGR 800.5 SG3 156.2

ROE -.5683 RRA -.253T RC3 -.0354 FAU .05464 RRT .0233 RRF -.0424 RTF -.8067

FOE -.1845 FRA .8738 FC3-1.3291BSP 6315 368 2086.1 R23 -.0218 R13 -.8067

DOE .8782 BRA 1.7486 BC3 .7246 FSP 415 SG1 1997.8 SG2 600.3 THA .44

PO CST TIM INJ 2 LAT INJ 2 LONG

2044.4 -25.72 62.19

4113.4 12.45 194.37

1767.6 -26.90 41.53

3865.4 13.54 175.59

1522.2 -30.05 21.92

3683.6 16.40 160.17

ORBIT DETERMINATZON ACCURACY

ST 817.9 8R 550.8 88 316.8

CRT -.6961 CRS -.4502 CST .9493

LEA 962.6 MSA 380.9 SEA 51.7

ELI 921.5 EL2 351.0 ALF 150.12
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAuMCH OAT( DEC 2 1964

HELIOCENTRIC CONIC

RL 147.48 LAL -.DO

RP 244.91 LAp 1.16

RC 126.220 GL 6.43

PLANETOCENTRIC CONIC

C3 33.683 VHL 5.804

LNCH AZNTH LNCH TIME

90.00 17 19 34

90.00 7 46 55

100.00 18 45 37

rOD.DO 9 3 33

110.00 20 4 33

110.00 10 1 6

FLIGHT T|N( 144.00 ARRIVAL DATE ApR 25 1965

DISTANCE 387.070 EARTH TO MARS

LOL 69.85 VL 35.795 GAL -2.89 AZL 88.64 HCA 119.53 SNA 255.98 ECC .42632 INC 1.3639 Y; 30.210

LOP 189.39 Vp 23.777 SAP 25.12 AZP 90.67 TAL 350.32 TAp 109.85 RCA 146.65 APO 365.11 V2 22.396

GP 1.41 ZAL 106.36 ZAP 175.57 ETS 160.12 ZAE 153.67 ETE .26 ZAC 90.21 ETC 256.05 CLP 176.80

DLA 9.56 RAL 179.15 RAD 6568.3 VEL 12.452 PTH 2.25 VHp 11.392 DpA .40 RAp 185.67 ECC 1.5543

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2644.12 -27.15 70.55 53.07 98.37 19 3 38 2044.1 -25.71 62.17

4685.81 15.04 199.78 47.28 65.72 9 5 0 4085.8 11.63 192.76

2388.62 -28.48 49.90 52.83 99.47 19 25 3 1766.6 -26.68 41.46

4438.54 16.26 161.01 46.69 64.57 10 17 32 3838.5 12.70 174.03

2119.61 -32.06 30.34 52.03 102.56 20 39 52 1519.6 -30.00 21.73

4258.32 19.50 165.60 44.95 61.35 11 12 5 3658.3 15.53 158.73

DIFFERENTIAL CORRECTIONS

TOE .6464 TRA-t.70S6 TC3 .7881 8AU .3552

RDE -.5495 RRA -.2455 RC3 -.0353 FAU .05632

FOE -.1788 FRA .6787 FCS-1.447§ OSP 6574

BD( .8464 ERA 1.7232 SCS .7689 FSP 438

MID-C_RSE EXECUTION ACCURACy ORBIT OETERNINATION ACCURACY

SGT 2039.5 SGR 596.9 SG3 164.6 ST 818.8 SIR 547.5 SS 316.4

RRT .0296 RRF -.0454 RTF -.8113 CRT -.6881 CRS -.4339 CST .9468

SG8 2125.1 R23 -.0192 R13 -.8114 LSA 960.0 NSA 384.1 SSA 32.5

SG1 2036.6 $62 596.7 THA .54 EL1 919.2 EL2 363.9 ALF 150.50

LAUNCH DATE DEC 2 1964 FLIGHT T|lA[ 146.00 ARRIVAL DATE Apfl 27 1965

HELIOCENTRIC C<_IC DISTANCE 388.707 EARTH TO MARS

RL 147.48 LAL -.00 LOL 69.85 VL 35.661 GAL -2.71 AZL 88.66 HCA 120.44 SMA 251.32 ECC .41543 INC 1.3502 vt 30.210

RP 244.68 LAp 1,16 LOP 190.30 VP 23.595 GAP 24.50 AZP 90.68 TkL 350.75 TAp 111.19 RCA 146.92 APO 355.73 V2 22.418

RC 128.287 GL 8.56 GP 1.49 ZAL 104.56 ZAP 175.07 ETS 161.52 ZkE 153.41 ETE .50 ZAC 90.33 ETC 256.03 CLP 175.29

PLAN(TOCENTRIC CONIC

C3 31.906 VHL 3.649 OLA 9.99 RAL 178.45 RAD 6588.3 VEL 12,381 PTH 2.23 VHP 11.120 DpA .27 RAp 186.23 ECC 1.$251

LNCH AZNTH LI_N TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

90.00 17 13 20 2644.47 -27.15 70.57 51.53 98.35 17 57 25 2044.5 -25.72 , 62.20

90.00 7 47 34 4658.18 14.28 198.13 45.67 66.27 9 5 12 4058.2 10.80 191.15

100.00 18 39 37 2396.20 -28.46 49.87 51.30 99.49 19 19 3 1766.2 -26.88 41.43

100.00 9 3 $9 4411.99 15,47 179,41 45.08 84.10 10 17 30 3811.7 11.86 172.48

110.00 19 59 5 2117.54 -32.03 30.19 50.49 102.64 20 34 22 1517.5 -29.96 21.59

110.00 10 0 59 4233.11 10.97 164.11 43.33 60.63 11 11 33 3633.1 14.64 157.32

DIFFERENTIAL CCRflECTIONS MID-COURSE ExECuTION ACCURACY ORBIT OETERMINATION ACCURACY

TDE .8245 TRA-1.S7SS TC3 .8590 BAU .3867 SGT 2061,4 SGR 593.2 963 173.4 ST 816.2 SR 544.0 SS 315.3

ROE -.5314 RRA -.2375 RC3 -.0349 FAU .05807 RRT .0351 RRF -.0493 RTF -.8167 CRT -.6808 CRS -.4139 CST .9427

FOE -.1717 FRA .8639 FC3-1,ST54 DSP 6792 SGB 2164.2 R23 -.0181 R13 -.8168 LSA 956.8 MSA $87.1 SSA 33.3

DOE .8200 8RA 1.GSS4 BC3 .8567 FSP 463 $61 Z081.5 SG2 592.8 THA .62 EL1 916.G EL2 366.1 ALF |$0.87

LAUNCH DATE DEC 2 1944 FLIGHT TIME 148.00 ARRIVAL DATE APR 29 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.GO

RP 244.46 LAP 1.14

RE 130.354 GL 8.86

PLANETOCENTRIC CONIC

C3 30.260 vHl. 5.501DLA 10.43 RAL 177.72 RAD 6568.2 VEL 12,314 PTH

LNCN AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG lNJ RT ASC INJ AZIATH INJ TIME

90.00 17 6 35 2645.41 -27.16 70.64 49.99 98.32 17 51 0

60.00 7 49 11 4630.59 13.49 198.49 44.07 64.85 9 5 21

tOO.D0 16 53 26 2566.35 -26.48 49.88 49.76 99.48 IS 12 52

100.00 S 4 20 4684.96 14.67 177.D3 43.47 63.88 10 17 25

110.00 19 53 27 2115.99 -32.00 30.07 48.96 102.71 20 28 43

11D.00 10 0 49 4206.01 17.83 162.65 41.72 60.34 11 10 ST

DIFFERENTIAL C¢:)RRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .6033 TRA-1.9504 TC3 .9355 6AU .3787 SGT 2123.4 SGR 589.3 SG3 182,5

ROE -.5169 flRA -.2299 RC3 -.0342 FAU .05984 RRT .0403 RflF -.0541RTF -.8225

FOE -.1626 FRA .8881 FC3-1.7121 06P 6984 SGB 2203.7 R23 -.0182 R13 -.8226

BIDE .7923 BRA 1.6663 8C3 .9361FSP 491 SGI 2123.6 SG2 586.7 THA .69

DISTANCE 590.514 EARTH TO MARS

LOL 69.85 VL 35.532 GAL -2.54 AZL 88.66 HCA 121.34 SNA 247.04 ECC .40505 INC 1.3363 vt 30.210

LOP 191.20 Vp 23.422 GAP 23.29 AZP 90.70 TAL 351.19 TAp 112.53 RCA 146.98 Apo 347.11 V2 22.440

GP |.50 ZAL 103,72 ZAP 174.57 ETS 162.66 ZAE 153.21 ETE .74 ZAC 90.47 ETC 256.01 CLP 174.76

2.22 VHP 10.856 OpA .15 RAp 186.62 ECC 1.4980

PO CST TIN INJ 2 LAT INJ 2 LONG

2045.4 -25.73 62.26

4030.6 9.96 189.36

1796.4 -26.88 41.45

3784.9 11.01 170.94

1516.0 -29.92 21.48

3608.0 13.75 155.92

ORBIT DETERMINATION ACCURACY

ST 819.0 SR 540.3 SS 313.3

CRT -.8737 CRS -.3895 CST .9369

LSA 952.6 NSA 390.0 SSA 34.1

EL1 913.5 EL2 357.9 ALF 151.22

LAUNCH DATE DEC 2 1964 FLIGHT TIM( 150.00 ARRIVAL DATE NAY 1 1965

HELIOCENTRIC C_NIC

RL 147.46 LAL -.DO

RP 244.25 LAP 1.12

RC 152.477 GL 8.73

PLAN_TOCENTRIC CONIC

CS 28.730 VHL 5.380 OLA

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT

90.D0 17 0 16 2646.95 -27.18

90.00 7 48 46 4603.06 12.66

100.00 18 27 5 2367.07 -28.49

100.00 9 4 40 435S.17 13.85

110.00 19 47 SR 2114.$5 -31.99

110.00 10 0 35 4183.05 16.99

DIFFERENTIAL C_RRECTIONS

TD( .3828 TRA-1.S205 TC3 1.0166 BAU .3908

ROE -.4971 RRA -.2225 RC3 -.0331 FAU .08171

FOE -.1535 FRA .8915 FC3-1.8596 BSP 7149

SO( .7660 BRA 1.6355 BC3 1.0174 FSP 521

DISTANCE 392.478 EARTH TO MARS

LOL 89.65 VL 35.410 GAL. -2.36 AZ1. 8D.S8 HCA 122.25 SMA 243.10 ECC .39515 INC 1.3220 vl 30.210

LOP 192.11VP 23.257 GAP 23.27 A_ 90.71 TAL 351.64 TAp 113.89 RCA 147.04 APO 339.15 v2 22.463

GP 1.55 ZAL 102,DS ZAP 174,05 (T$ 163.$0 ZAE 153.05 ETE .98 ZAC 90.$0 ETC 256. O0 CLP 174.26

10.87 RAL 176.97 RAO $588.2 VEL 12.252 PTH 2.20 VHP 10.598 DPA .03 RAp 186.99 ECC t.4728

INJ I._NG INJ RT AS_ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.75 48.45 98,27 17 44 25 2046.9 -25.75 62.37

194.87 42.48 $4.48 9 S 29 4003.1 9.12 187.98

49.93 48.22 99.45 19 6 32 1767.1 -26.89 41_50

176.26 41.88 83.24 10 !7 18 3758.2 10.16 169.42

29.99 47.43 102.75 20 22 $4 151S.0 -29.90 21.40

161.21 40,12 5D.08 11 10 lg 3583.1 12.86 134.54

NIO-COURS( EXECUTION ACCURACY ORBIT OETERMINATZON ACCURACY

SGT 2184.9 SGR 585.1 SG3 192.1 ST 618.0 SR 536.4 SS 310.8

RRT .0453 RRF -.0593 RTF -.8283 CRT -.6670 CR$ -.3630 CST .9298

2242.6 R23 -.01D8 R13 -,8284 LSA 947.6 NSA 392.7 SSA 34.9

SG$ 2165.1SGt 584.4 THA .76 EL1 gog.8 EL2 35g.3 ALF 151.55
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JPL Tld 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 2 1964 FL|GHT TIME 152.00 ARRIVAL DATE NAY 3 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 243.99 LAp !.0g

RC 134.631 GL 8.86

PLANETOCENTRIC CONIC

C3 27.309 VHL 5.226

LNCH AZMTH LNCH TIME

go.o0 16 53 31

go.o0 7 49 19

100.00 18 20 54

100.00 g 4 57

110.00 19 41 42

110.00 10 0 18

DIFFERENTIAL C(_RRECTIONS

TDE .5614 TRA-1.5900 TC3 1.1029 BAU .4028

ROE -.4810 RRA -.2165 RC3 -.0318 FAU .06367

FOE -.1422 FRA .8944 FC3-2.0183 8SP 7321

BOE .7392 8RA 1.8045 BC3 1.1034 FSP 553

O|STANCE 394.576 EARTH TO MARS

LOt. 69.85 VL 55.292 GAL -2.20 AZL 88.69 HCA 125.16 SMA 239.45 ECC .58571 INC 1.3074 vl 30.210

LOP 195.02 VP 25.100 GAP 22.66 AZP 90.72 TAL 352.10 TAp 115.26 RCA 147.09 Apo 551.81 V2 22.486

GP 1.80 ZAL 101.98 ZAP 173,55 ETS 164.38 ZAE 152.94 ETE 1.22 ZAC 90.75 ETC 255.98 CLP 173.73

OLA 11.51RAL 176.19 RAD 6568.1VEL 12.194 PTH 2.19 VHp 10.547 OpA -.08 RAp 187.36 ECC 1.4494

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2649.06 -27.20 70.90 46.91 98.20 17 37 40 2049.1 -25.78 62.52

4575.66 11.85 193.26 40.90 64.09 9 5 34 3975.7 8.27 186.41

2368.34 -26.50 50.02 46.68 99.41 19 0 2 1768.3 -26.91 41.58

4331,61 13.03 174.71 40.29 62.86 10 17 9 5751.6 9.29 167.92

2114.43 -31.98 29.95 45.89 102.77 20 16 57 1514.4 -29.89 21.37

4158.29 16.14 159.80 38.53 59.45 11 9 56 3558.3 11.96 153.18

MID-COURSE EXECUTION ACCURACY ORBXT DETERMINATIOtl ACCURACY

SGT 2206.4 8GR 580.7 SG3 202.1 ST 815.1SR 532.3 $8 307.5

RRT .0511RRF -.0855 RTF -.8340 CRT -.6594 CRS -.3310 CST ,9207

SGB 2281.5 R23 -.0197 R13 -.8341 LSA 940.5 MSA 395.7 SSA 35.7

861 2206.8 SG2 579.8 THA .83 ELI 904.2 EL2 360.8 ALF 151.83

LAUNCH DATE DEC 2 lg64 FLIGHT TIME 154.00 ARRIVAL DATE MAY 5 1965

HELIOCENTRIC CONIC DISTANCE 396.803 EARTH TO MARS

RL 147.48 LAL -.00 LOt. 69.85 VL 35.178 GAL -2.03 AZI_ 88.71HCA 124.07 514A 236.07 [CC .37671 INC 1.2925 vl 30.210

RP 243.75 LAp 1.07 LOP 193.93 VP 22.952 GAP 22.06 AZP 90.72 TAt. 352.57 TAp 116.64 RCA 147.14 APO 325.01 V2 22.510

RC 136.814 GL 8.95 GP 1.65 ZAL 101.07 ZAp 173.00 ETS 165.04 ZAE 152.87 ETE 1.46 ZAC 90.86 ETC 255.97 CLP 173.20

PLAN[TOCENTRIC CO_llC

C3 25.990 VHL 5.0118 OLA 11.76 RAL 175.38 RAO 8568.1 VEL 12.139 pTH 2.18 VHp 10.102 DpA -.19 RAp 187.73 ECC 1.4277

LNCH AZlATH LNCM TIN( b-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 46 55 2651.73 -27.23 71.09 45.37 98.10 17 30 46 2051.7 -25.82 62.70

90.00 7 49 49 4548.42 11.04 191.67 39.32 63.76 9 5 37 3948.4 7.42 184.86

100.00 18 13 53 2370.15 -28.52 50.15 45.15 99.34 18 53 23 1770.1 -26.94 41.71

100.00 9 5 11 4305.24 12.21 173.19 38.72 62.50 10 16 57 3705.2 8.43 166.44

110.00 19 35 37 2114.40 -31.98 29.95 44.37 102.77 20 10 52 1514.4 -29.89 21.36

110.00 9 59 57 4133.75 15.28 158.41 36.95 59.04 11 8 51 3533.8 11.07 151.84

O1FFER(NTIAL CCRRECT|OIS MIO-COUfl�( ExECuTION ACCURACY c_BIT DETERMINATION ACCURACY

TOE .5405 TRA-1.5593 TC3 1.1936 BAU .4148 SGT 2248.2 8GR 576.0 SG3 212.7 ST 811.7 SR 528.0 88 303.9

RDE -.4694 RRA -.2084 RC3 -.0296 FAU .06572 RRT .0570 RRF -.0719 RTF -.8395 CRT -.6517 CRS -.2974 CST .9105

FOE -.1306 FflA .8980 FC3-2.1892 BSP 7478 SG8 2320.8 R23 -.0208 R15 -.8396 LSA 952.6 MSA 396.6 SSA 36.5

BDE .7133 BRA 1.5732 8C3 1.1939 FSP 586 SG1 2248.4 SG2 575.0 THA .90 ELI 898.1 EL2 362.0 ALF 152.11

LAUNCH DATE DEC 2 1984 FLIGHT T|ME 156.00 ARRIVAL DATE MAY 7 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 243.50 LAp 1.05

RC 139.022 GL 9.03

PLANETOCENTRIC CON|C

C3 24.765 VHL 4.976

LNCN AZMTH LNCH T|ME

90.00 16 39 29

90.00 7 50 16

100.00 18 7 4

100.00 9 5 22

110.00 lg 29 24

110.00 9 59 51

DIFFERENTIAL CORRECTION9

TOE .5188 TRA-1.5281

ROE -.4505 RRA -.2018

FOE -.1174 FRA .8968

80E .6871 BRA 1.5414

DISTANCE 399.145 EARTH TO MARS

LOt. 69.85 VL 35.072 GAL -1.87 A ZL 88.72 HCA 124.99 SNA 232.94 ECC .36814 |NC 1.2775 vl 30.210

LOP 194.65 VP 22.811 GAP 21,45 AZP 90.75 TAL 553.05 TAp 118.05 RCA 147.19 Apo 318.70 V2 22.535

GP 1.71 ZAL 100.15 ZAp 172.46 ETS 165.61 ZkE 152.85 ETE 1.72 ZAC 91.00 ETC 255.9§ CLP 172.65

DLA 12.21RAL 174.55 RAD 6568.0 VEL 12.089 pTH 2.16 VHp 9.864 DpA -.29 RAp 188.09 ECC 1.4076

L-1 TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2654.94 -27.26 71.32 43.84 97.99 17 23 44 2054.9 -25.87 62.93

4521.40 10.22 190.11 37.76 63.45 9 5 38 3921.4 6.57 183.33

2372.47 -28.55 50.32 43.61 99.26 18 46 36 1772.5 -26.98 41.87

4279.10 11.38 171.69 37.15 62.17 10 16 41 3679.1 7.57 164.97

2114.84 -31.99 29.99 42.84 102.75 20 4 39 1514.8 -29.90 21.39

4109.50 14.43 157.05 35.38 58.67 11 8 1 3509.5 10.17 150.53

MID-COURSE EXECUTION ACCURACY OR8|T DETERMINATION ACCURACY

TC5 1.2886 OAU .4267 $GT 2289.5 8_ 571.2 963 223.9 9T 806.2 SR 523.6 88 299.8

RC3 -.0270 FAU .08789 RRT .0638 RRF -.0794 RTF -.8448 CRT -.6429 CRS -.2582 CST .8978

FC3-2.3731 BSP 7647 SGB 2359.7 R23 -.0219 R13 -.8449 LSA 922.5 MSA 401.9 SSA 37.4

BC3 1.2889 FSP 622 $61 2289.8 SG2 569.9 THA .97 EL1 890.0 EL2 363.3 ALF 152.35

LAUNCH DATE DEC 2 1964 FLIGHT TIME 158.00 ARRIVAL OATE MAY 9 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 248.25 LAP 1.02

tiC 141.291 GL 9.11

PLANETOCENTRIC CONIC

C3 23.629 VHL 4.681

LNCH AZI4TH LNCH TIM(

90.O0 16 32 14

90.00 • 50 40

100.00 18 0 6

100.00 9 5 29

110.00 19 23 3

110.00 9 59 2

DIFFERENTIAL CORRECTIONS

TOE .4978 TRA-1.4958

ROE -.4362 RRA -.165)

FOE -.1037 FRA .8958

BOE .8619 BRA 1.5085

DISTANCE 401.591 EARTH TO MARS

LOL 69.85 VL 34.969 GAL -1.71 AZL 86.74 HCA 125.90 SMA 230.03 ECC .35996 INC 1.2616 vl 30.210

LOP 195.76 VP 22.677 GAP 20.85 AZP 90.74 TAL 353.53 TAp 119.43 RCA 147.23 APO 312.84 v2 22.560

r,Fp 1.77 ZAL 99.20 ZAP 171.91ETS 166.09 ZAE 152.87 ETE 1.97 ZAC 91.14 ETC 255.94 CLP 172.10

OLA 12.85 RAL 173.69 RAD 6566.0 VEL 12.042 PTH 2.15 VHp 9.632 DpA -.39 RAp 188.44 ECC 1.3889

.L-I TIME INJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

2858.66 -27.29 71.59 42.30 97.86 17 16 33 2058.7 -25.92 63.19

4494.64 9.40 188.57 36.21 63.17 9 5 35 3894.6 5.73 181.82

2375.29 -28.58 50.53 42.09 99.15 18 39 42 1775.3 -27.02 42.07

4253.48 10.56 170.21 35.60 61.87 10 16 23 3653.5 6.71 163.53

2115.74 -32.00 30.05 41.32 102.72 19 58 19 1515.7 -29.92 21.46

4085.56 13.58 155.72 33.82 58.32 11 7 7 3485.6 9.29 149.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 1.3873 BAU .4383 SGT 2330.0 SGR 566.1 863 235.5 97 799.9 SR 519.0 S$ 295.3

RC3 -.0238 FAU .07015 RRT .0708 RRF -.0872 RTF -.8498 CRT -.6343 CRS -.2167 CST .8833

FC3-2.5704 BSP 7804 SGB 2397.8 R23 -.0233 R13 -.8500 LSA 911.6 MSA 404.8 SSA 38_3

BC3 1.3876 FSP 659 SG1 2330.3 SG2 564.6 THA 1.05 ELI 881.2 ELI 364.2 ALF 152.56
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JPI_ TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. t964)

LAUNCH DATE DEC 2 1964 FLIGHT TIRE 160,00 ARRIVAL DATE _AY 11 1965

HELZOCENTRIC CONIC

RL 147.46 LAL -.00

RP 246.00 LAP 1.00

RC 143.499 GL 9.18

• LANETOCEN•RIC CONIC

C3 22.375 VHL 4.751

LNCM AZNTH LMCH TIME

90.00 16 24 52

90.00 7 51 1

100.00 17 36 2

tOD.O0 9 5 33

110.00 19 16 SG

110.00 9 58 28

DISTANCE 404.133 EARTH TO MARS

LOt. 69.85 VL 34.871 GAL -1.56 AZL 88.75 HCA 126.82 SMA 227.33 ECC .35216 INC 1.2456 vl 30.210

LOP 196.68 VP 22.550 GAP 20.25 AZp 90.75 TAL 354.02 TAp 120.84 RCk 147.27 APO 307.36 V2 22.$83

GP 1.8S ZAL 98.23 Zkp 171.35 [TS 166.50 ZAE 152.94 ETE 2.24 ZAC 91.27 ETC 233.93 CLp 171.55

DLA 13.10 RAL 172,81RAD 6567.9 VEL ll.gg6 PTH 2.14 VHP 9.405 OpA -.49 RAp 188.80 ECC 1.3715

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2882.87 -2•.33 •1.89 40.•8 9•.72 17 9 15 206Z.9 -25.98 63.48

4468.19 8.58 187.06 34.67 62.gl 9 5 29 3868.2 4.88 180.33

23•8.56 -28.82 50.76 40.56 99.03 18 32 40 1778.6 -27.07 42.30

4227.•S 9.•3 168.76 34.06 61.60 10 16 0 3627.7 5.86 162.11

211•.06 -32.02 30.13 39.81 102.66 19 51 53 1517.1 -29.95 21.55

4062.00 12.73 154.41 32.28 58.00 11 6 10 3462.0 8.41 147.98

DIFFERENTIAL CORRECTIONS

TOE .4781 TRA-1.4ESO TC3 1.4913 BAU .4501

RDE -.4224 RR_ -.1891 RC3 -.0200 FAU .07253

FOE -.0886 FRA .8934 FC3-2.•815 BSP •955

BOE .8365 BRA 1.4752 BC3 1.4914 FSP 698

LALJNCH DATE DEC 2 1964

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCuRAcY

$GT 2370.5 SGR 560.9 SG3 247.7 ST 791.7 SR 514.2 SS 290.4

RRT .0•67 RRF -.0960 RTF -.8349 CRT -.6247 CRS -.1687 CST .8653

2435.9 R23 -.0249 R13 -.8550 LSA 898.6 RSA 408.1 SSk 39.3

SGI 2370.8 SG2 559.1THA 1.13 EL1 870.6 EL2 365.1ALF 152.73

PLIGHT TIME 162.00 ARRIVAL DATE MAY 13 1965

HELIOCENTRIC CCNIC DISTANCE 406.762 EARTH TO MARS

RL 147.46 LAL -.00 LOL 69.85 VL 34.777 GAL -1.41 AZL

RP 242.•4 LAP .97 LOP 197.60 VP 22.461 GAP 19.66 A ZF

RC 145.766 GL 9.26 GP 1.89 ZAL 9•.25 ZAP 170.•8 ETS

PLAMETO(ENTRIC CONIC

C3 21.59• VHL 4.64• OLA 13.55 RAL 171.91RAO 6567.9 VEL

LNCM AZMTH LNCH TIM( L-I TIME 1NJ LAT

90.00 16 17 23 2667.51 -27.$7

90.00 7 51 17 4442.10 7.•7

100.00 1• 45 50 2382.26 -28.65

100.00 9 5 32 4202.59 8.92

110.00 19 10 S 2118.77 -32.05

110.00 9 5• 48 4038.84 11.89

DIFFERENTIAL CA:_RECTION6

• DE .4643 TRA-I.4310 TC3 1.599• BAU .4619

ROE -.4092 RRA -.1860 RC3 -.0154 FAU .07506

FOE -.0•22 FRA .8908 FCS-3.0088 BSP 8106

BOE .6114 BRA 1.442• BC3 1,5998 FSP •40

88.77 HCA 127.74 SMA 224.80 ECC .34472 INC

90.•5 TAL 354.31 TAp 122.25 RCA 147.31 Apo

166.86 2AE 153.04 ETE 2.52 ZAC 91.41 ETC

1.2291 vl 30.210

302.30 V2 22.611

235.92 CLP 170.98_

11.95• PTH 2.13 VHp 9.184 OpA -.57 RAp 189.14 ECC 1.3554

INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.22 39.25 97.55 17 I 51 2067.5 -26.04 63.81

185.57 53.14 62.69 9 S 20 3842.1 4.03 1•8.6•

51.05 39.04 98.90 18 25 33 1782.3 -27.13 42.56

167.35 32.53 61.35 lO 15 34 3602.6 3.02 160.72

30.28 38.30 102.59 19 45 22 1518.8 -29.98 21.6•

153.15 30.75 57.71 11 5 7 3438.8 7.35 146.73

MID-COURSE EXECUTION ACCURACY ORBIT OETERRINATION ACCURACY

_k'eT 2412.0 _ 555.6 SG3 260.• ST 782.4 SR 509.S 86 285.9

RRT .0876 RRF -.1058 RTF -.8599 CRT -.6141CRS -.1163 CST .844•

2475.2 R23 -.0264 R13 -.8600 LSA 884.3 MSA 411.8 SSA 40.3

SGI 2412.5 $62 553.3 THA 1.22 ELI 858.7 EL2 366.2 ALF 152.89

LAUNCH DATE DEC 2 1964 PLIGHT TIME 164.00 ARRIVAL DATE MAY 15 1965

HELIO(EMTRIC CONIC

RL 147.48 LAL -.00

RP 242.47 LAP .95

RC 148.041 GL 9.28

PLANETOCENTRIC CONIC

C3 20.689 VHL 4.549

LNCH AZR•H LNCH TIME

gO.DO 16 9 47

SO.DO 7 51 30

IOO.OO 17 38 32

tOO.DO 9 3 2G

ItO.OO lg S 24

110.00 9 57 4

DISTANCE 409.473 EARTH TO MARS

LOL 69.85 VL 34.886 GAL -1.26 AZL 88.79 HCA 128.66 SMA 222.4A ECC .33763 INC 1.2122 vl 30.210

LOP 186.52 VP 22.317 GAP 19.07 AZP g0.76 TAL 355.01 TAp 123.67 RCA 147.34 APO 297.55 V2 22.638

GP 1.96 ZAL 96.24 ZAP 170.21ET5 167.1• ZAE 153.19 ETE 2.81 ZAC 91.35 ETC 253.91 CLP 170.40

OL_ 13.99 RAL 170.98 RAD 6567.8 VEL 11.919 pTH 2.12 VHp 8.968 DpA -.66 RAp 189.48 ECC 1.3403

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]MJ 2 LAT INJ Z LONG

26•2.59 -2•.42 •2.59 37.73 97.38 16 54 20 2072.6 -26.11 64.16

4418.38 6.9• 184.11 31.63 62.48 9 5 8 3816.4 3.23 177.43

2386.3• -28.70 51.33 37.53 98.•5 18 18 19 1786.4 -27.19 42.83

41••.63 8.11 165.g6 31.01 61.13 10 15 4 3577.8 4.19 159.35

2120.87 -32.08 30.43 36.79 102.50 19 38 44 1320.9 -30.02 21.82

4016.11 11.06 151.91 29.23 57.45 11 4 0 3416.1 6.69 145.34

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4451 TRA-1.3851 TC3 1.7617 BAU .4•90 SGT 2455.5 8GR 550.4 963 273.8 ST 779.3 SR 504.3 SS 281.3

RDE -.3968 Rflk -.17•4 RC3 -.0104 FAU .0•752 RRT .0880 RRF -.1172 RTF -.8686 CRT -.6178 CRS -.0509 CST .8054

FOE -.0327 FRA .88•9 FC3-3.2469 OSP •986 869 2516.4 R23 -.0369 R13 -.8688 LSA 877.1 MSA 412.8 SSA 40.6

BDE .3983 BRA 1.3964 803 1.•317 FSP 790 SG1 2456.0 862 548.1 THA 1.19 EL1 855.2 EL2 361.6 ALF 153.00

LAUNCH DATE DEC 2 1964 PLIGHT TIME 166.00 ARRIVAL DATE MAY 17 1965

HELIOCENTRIC CC_IIC DISTANCE 412.256 EARTH TO MARS

RL 147.48 LAL -.00 LOL 69.85 VL 34.600 GAL -1.12 AZL 88.81 HCA 129.38 SRA 220.24 ECC .33088 INC 1.1948 V1 30.210

RP 242.20 LAp ,92 LOP 199.44 VF 22.211 GAP 18.49 AiP 90.•6 TAL $55.51 TAp 125.09 RCA 14•.37 APO 293.11 V2 22.664

RC 150.330 GL 9.32 GP 2.03 ZAL 95.23 ZAP 169.62 ETS 167.44 ZAE 133.37 ETE 3.11 ZAC 91.•0 ETC 235.90 CLP 169.82

PLANETOCENTfllC CONIC

C3 19.649 VHL 4.455 DLA 14.43 RAL 170.04 RAD 656•.8 9EL 11,884 PTH 2.11VHp 8.•58 DpA -.73 RAp 189.82 ECC 1.3267

LNCH AZMTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

90.00 16 2 8 2677.98 -2•.46 72.97 36.23 97.19 16 46 46 20•8.0 -26.18 64.54

90.00 • 51 S• 4391.21 6.17 182.69 30.13 62.31 9 4 49 3791.2 2.42 176.02

100.00 17 $1 12 2390.78 -28.74 51.65 36.03 98,58 18 11 2 1790.8 -27.26 43.16

100.00 9 5 15 4153.64 7.31 164.60 29.51 60.93 10 14 29 3553.6 3.38 138.02

110.00 18 56 42 2126.24 -32.11 30.61 35.30 102.40 19 32 3 1323.2 -30.07 21.99

110.00 9'36 14 3996.94 10.25 150.71 27.73 57.21 11 2 48 3393.9 5.83 144.37

DIFFERENTIAL C.CRRECTION$ MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TDE .4161 TRA-1,3588 TC3 1.8356 BAU .48•0 SGT 2493.3 SGR 544.6 $63 288.3 ST 762.8 SR 49g.3 Sg 276.8

RDE -.3846 RRA -.1716 RC3 -.0038 FAU ,08040 RRT .1058 RRF -.1285 RTF -.870• CRT -.5g78 CRS .0096 CST .7831

FOE -.0349 FRA .8803 FCS-S.5069 9SP 8275 $G8 2552.1 R23 -.0338 R13 -.8•09 LSA 854.9 RSA 418.4 SSA 42.1

BDE .3666 ORA 1.3696 BC3 1.8354 FSP 853 SG1 2494.0 SG2 541.5 THA 1.36 ELI 833.1 EL2 363,3 ALF 153,07
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 2 1964 FLIGHT TIME 168.00 ARRIVAL DATE HAY 19 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00 LOL 69.85 VL

RP 241.g3 LAP .89 LOP 200.37 VP

RC 152.629 GL 9.34 GP 2.10 ZAL

PLANETOCENTRIC CONIC

C3 19.069 VHL 4.367

LNCH AZMTH LNCH TIRE

90.00 15 54 25

g0.00 7 51 40

100.00 17 23 47

100.00 9 4 59

110.00 18 49 57

110.00 9 55 lg

OIFFERENT|AL CORRECTIONS

TOE .3917 TRA-1.3283 TC3 1.9432 8AU .4954

ROE -.3729 RRA -.1661RC3 .0036 FAU .08329

FOE -.0167 FRA .8710 FC3-3.7815 8SP 8508

80E .5408 BRA 1.3386 8C3 1.9432 FSP 880

OISTANCE 415.108 EARTH TO MARS

34.518 GAL -.g8 AZL 88.82 HCA 130.51 SMA 218.18 ECC .32444 INC 1.176g vl 30.210

22.110 GAP 17.gl AZP 90.76 TAL 556.02 TAp 126.52 RCA 147.39 APO 288.96 V2 22.692

94.21 ZAp 169.02 ETS 167.67 ZAE 153.60 ETE 3.43 ZAC 91.84 ETC 255.89 CLP 169.22

Dbk 14.86 RAL 169.08 RAD 6567.8 VEL 11.851PTH 2.10 VHp 8.553 DpA -.80 RAP lg0.15 ECC 1.5138

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2683.67 -27.51 73.38 34.73 96.99 16 39 9 2083.7 -26.26 64.94

4366.54 5.39 181.30 28.65 62.16 9 4 26 3766.5 1,62 174.64

2395.48 -28.79 51,99 34.53 98.41 18 3 43 1795.5 -27.33 43.49

4129.97 6.52 163.28 29.03 60.76 10 13 49 3530.0 2.58 156.72

2125.90 -32.15 30.81 33.82 102.29 19 25 23 1525.9 -30.12 22.18

3972.31 9.45 149.54 26.25 56.99 11 1 31 3372.3 5.03 143.23

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2528.9 9GR 538.7 SG3 303.1 ST 747.9 SR 493.9 SS 272.6

RRT .1177 RRF -.1408 RTF -.8734 CRT -.5817 CRS .0727 CST .7546

SGB 2585.E R23 -.0335 R13 -.8736 LSA 834.9 MSA 422.8 SSA 43.4

SGI 2529.7 SGZ 534.8 THA 1.50 EL1 817.4 EL2 367.6 ALF 153.14

LALRMCH OATE DEC 2 1964 FLIGHT TIME 170.00 ARRIVAL DATE MAY 21 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 241.85 LAp .87

RC 134.936 GL 9.35

PLAMI[TOCENTRIC CONIC

C3 18.347 VHL 4.283

LNCN AZMTH LN_W TIME

90.00 15 46 40

90.00 7 51 36

100.00 17 16 21

100.00 9 4 37

110.00 19 43 9

110.00 9 54 17

DIFFERENTIAL CCRRECTIONS

TOE .3671 TRA-1.2970 TC3 2.0602 8AU .5053

ROE -.3618 RRA -.1608 RC3 .0121FAU .08639

FDE .0048 FRA .8820 FC3-4.0766 BSP 8692

BOE .5154 8RA 1.3070 8C3 2.0602 FSP 930

DISTANCE 418.024 EARTH TO MARS

LOL 69.85 VL 34.439 GAL -.84 AZL 88.84 HCA 131.43 SMA 216.25 ECC .31830 INC 1.1584 vl 30.210

LOP 201.29 VP 22.016 GAP 17.33 A ZP 90.77 TAL 356.52 TAp 127.96 RCA 147.41 Apo 285.08 V2 22.720

GP 2.18 ZAL 93.17 ZAp 168.41 ETS 167.87 ZAE 153.85 ETE 3.76 ZAC 91.99 ETC 255.88 CLP 168.61

DLA- 15.28 RAL" 168.10 RAD 6567.7 VEL 11.821PTH 2.09 VHp 8.353 DpA -.86 RAp 190.47 ECC 1.3019

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2689.61 -27.58 73.81 33.23 96.78 16 31 30 2089.6 -26.33 65.36

4342.45 4.62 179.94 27.18 62.03 9 3 59 3742.5 .84 173.30

2400.41 -28.84 52.35 33.04 98.23 17 58 21 1900.4 -27.40 43.84

4106.89 5.75 162.00 26.56 60.62 10 13 3 3506.9 1.80 155.45

2128.79 -32.19 31.02 32.34 102.17 19 18 38 1528.8 -30.18 22.38

3951.28 8.66 148.42 24.77 56.80 11 0 8 3351.3 4.24 142.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2567,2 SGR 532.9 SG3 318.9 ST 731.5 SR 488.6 Ss 269.6

RRT .1526 RRF -.1554 RTF -.8769 CRT -.5640 CRS .1485 CST .7167

SGB 2622.0 R23 -.0342 R13 -.8772 LSA 813.0 MSA 428.4 SSA 44.7

SGt 2568.3 SG2 528.0 THA 1.65 EL1 798.2 EL2 369.7 ALF 153.16

LAUNCH DATE DEC Z 1954 FLIGHT TIME 172.00 ARRIVAL DATE MAY 23 1965

HELIOCENTRIC CO_NIC

RL 147.48 LAL -.00

RP 241.36 LAP ,$4

RC 157.250 GL 9.35

PLANETOCENTRIC CONIC

C3 17.678 VHL 4.204

LNCH AZMTN LNCH TIME

90.00 15 38 53

go.o0 7 51 26

100.00 17 S 53

100.00 9 4 8

110.00 18 36 21

110.00 9 53 9

01FFERENTIAL CORRECTIONS

TOE .3458 TRA-1.2641

ROE -.3512 RRA -.1556

FOE .0Z54 FRA .8510

BOE .4929 BRA 1.2736

LOL 69.85 VL

LOP 202.22 Vp

GP 2.26 ZAL

DISTANCE 420.9g8 EARTH TO MARS

34.364 GAL -.71 AZL 88.86 HCA 132.36 SMA 214.43 ECC .31245 INC 1.1394 Vl 30.210

21.927 GAP 16.76 AZP 90.77 TAL 357.03 TAp 129.40 RCA 147.43 APO 281.43 V2 Z2.748

92.13 ZAP 167.79 ETS 168.04 ZAE 154.15 ETE 4.12 ZAC 92.14 ETC 253.87 CLP 168.00

DLA 15.68 RAL 167.10 RAD 6567.7 VEL 11.792 PTH 2.09 VHp 8.157 DpA -.92 RAp 190.79 ECC 1.2909

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2895.73 -27.61 74.25 31.75 96.56 16 23 49 2095.7 -26.41 65.79

4319.00 3.87 178.63 25.72 61.93 9 3 25 3719.0 .09 171.99

2405.52 -29.89 52,72 31,57 96,04 17 48 58 1905.5 -27.47 44.20

4084.44 5.00 160.76 25.10 60.49 10 12 12 3484.4 1.04 154.22

2131.85 -52.24 31.25 30.88 102.04 19 11 53 1531.8 -30.24 22.60

3930.88 7.90 147.33 23.32 56.63 10 58 40 3330.9 3.46 141.06

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.1795 8AU .5151 SGT 2604.3 SGR 527.1SG3 335.4 ST 716.4 SR 483.1SS 267.5

RC3 .0217 FAU .08961 RRT .1471RRF -.1706 RTF -.8805 CRT -.5491CRS .2209 CST .6758

FC3-4.3884 BSP 8844 SG8 2657.1 R23 -.0361 R13 -.8808 LSA 792.9 NSA 432.8 SSA 46.0

8C3 2.1796 FSP 984 861 2605.5 SG2 521.1 THA 1.78 EL1 780.6 EL2 370.5 ALF 153.19

LAUNCH OATS DEC 2 1964 FLIGHT TIME 174.00 ARRIVAL DATE MAY 25 1965

HELIOCENTRIC C_IC

RL 147.48 LAL -.00

RP 241.09 LAp .82

RC 159.388 GL 9.34

PLAI, M[TOCENTRIC CONIC

C3 17.058 VHL 4.130

LNCH AZMTH LNCH TIME

90.00 18 31 7

90.00 7 81 9

100.00 17 1 25

100.00 9 3 32

110.00 18 29 32

110.00 9 81 54

OIFFERENTIAL C(]RRECTION$

TOE .$248 TRA-I.2297

ROE -.3410 RRA -.1506

FOE .0484 FRA .8366

BDE .4708 BRA 1.2399

DISTANCE 424.027 EARTH TO MARS

LCX. 69.88 VL 34.292 GAL -.58 AZL 88.88 HCA 133.30 SMA 212.73 ECC .30688 INC 1.1198 V 1 30.210

LOP 203.18 VP 21.844 GAP 16.20 AZP 90.77 TAL 357.54 TAp 130.$4 RCA 147.45 APO 278.02 V2 22.777

GP 2.35 ZAL 91.08 ZAP 167.15 ETS 168.18 ZAE 154.48 ETE 4.50 ZAC 92.29 ETC 255.86 CLP 167.37

OLA 16.08 RAL 166.09 RAD 6567.7 VEL 11.766 PTH 2.08 VHp 7.967 DpA -.96 RAp 191.10 ECC 1.2807

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2701.96 -27.88 74.70 30.28 96.34 16 16 9 2102.0 -26.49 66.23

4296.25 3.14 177.35 24.28 61.84 9 2 45 3696.3 -.65 170.72

2410.74 -28.94 53.10 30.10 97.84 17 41 36 1810.7 -27.55 44.57

4062.70 4.27 159.56 23.66 60.39 10 11 15 3462.7 .30 153.03

2135.03 -32.28 31.49 29.42 101.91 19 5 7 1535.0 -30.30 22.83

3911.18 7.16 146.28 21.87 56.49 10 57 5 3311.2 2.71 140.03

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 2.3021 BAU .3251 9ST 2640.5 9G.R 521.5 SG3 552.6 ST 699.8 SR 477.6 SS 266.1

fiE3 .0325 FAU .09298 RRT .1627 RRF -.1876 RTF -.8841 CRT -.5334 CRS .3007 CST .6261

FC3-4.7192 8SP 8994 $68 2691.3 R23 -.0385 R13 -.8843 LSA 771.3 NSA 437.6 SSA 47.3

8C3 2.3024 FSP 1042 SG1 2841.7 SG2 514.1THA 1.91 EL1 761.6 EL 2 371.2 ALF 153.14
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL 1, 19643

LA'JNCM GATE GEC 2 1964 FLIGHT TIN( 176.00 ARRIVAL DATE MAY 27 1965

HELIOCENTRIC COeAIC DISTANCE 427.106 EARTH TO MARS

gL 147.48 LAL -.00 LOL 69.85 VL 34.223 GAL -.45 AZL 88.90 HCA 134.23 SNA 211.13 (CC .30157 INC 1.0995 vl 30.210

RP 240.79 LAP ,79 LOP 204.09 VP 21.766 GAP 15.64 AZP 90.77 TAL 358.05 TAp 132.28 RCA 147.46 APO 274.80 V2 22.806

RC 161.890 GL 9.31GP 2.44 ZAL 90,03 ZAP 166.51 ITS 168.30 ZAE 154.84 ETE 4.91 ZAC 92.44 ETC 255.86 CLP 166.73

PLANETOCENTRIC CO¢qIC

C3 16.484 VHL 4.060 DLA 16.47 RAL 165.07 RAO 6567.7 VEL 11.742 pTH Z.07 VHp 7.7810pA -1.00 RAp 191.41ECC 1.2715

LNCH AZMYM LNCH TIME L-[ TIME INJ LAY INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 15 23 23 2708.22 -27.70 75.16 28.82 96.12 16 8 31 2108.2 -26.56 66.67

90.00 7 50 45 4274.27 2.45 176.12 22.86 61.78 9 I 59 3674.3 -1.36 169.50

100.00 16 54 0 2416.00 -26.99 53.48 28.64 97.65 17 34 16 1816.0 -27.62 44.95

100.00 9 2 49 4041.73 3.57 158.40 22.23 60.30 I0 10 10 5441.7 -.41 151.88

110.O0 18 22 46 2136.27 -32.33 31.73 27.98 101.77 18 58 24 1538.3 -30.37 23.06

110.00 9 50 32 3692.22 6.45 143.28 20.45 56.36 10 55 24 3292.2 1.98 139.04

DIFFERENTIAL CORRECTIONS N|0-C_RSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3033 TRA-1.1972 TC3 2.4255 8AU .5346 867 2677.4 SGR 515.6 SG3 370.9 ST 684.7 SR 471.9 SS 266.5

RDE -.3313 RRA -.1437 RC3 .0448 FAU .09654 ART .1795 RRF -.2062 RTF -.8873 CRT -.5183 CR8 .3772 CST .5737

FOE .0714 FRA .8223 FC3-5.0702 BSP 9121 SG8 2726.6 R23 -.0417 R13 -.8876 LSA 751.3 NSA 442.3 SSA 48.7

BOE .4307 BRA 1.2060 8C3 2.4239 FSP 1100 $61 2879.1SG2 507.0 THA 2.05 ELI 744.0 EL2 371.3 ALF 153.14

LAUNCH DATE DEC 2 1964 FLIGHT TIME 178.00 ARRIVAL DATE MAY 29 1965

HELIOCENTRIC CONIC O| STANCE 430.233

RL 147.48 LAL -.O0 LOL 69.85 VL 34.157 GAL -.33 AZL 88.92 HCA 135.17

RP 240.49 LAP .78 LOP 205.02 VP 21.894 GAP 15.08 AZP 90.78 T/_. 358.56

RC 164.213 GL 9.26 GP 2.54 ZAL 68.97 ZAP 165.83 ET3 168.41 ZAE 155.24

PLANETOCENTRIC CONIC

C3 15.953 VML 3.994 OLA 18.83 RAL 184.04 RAO 6587.8 VEL 11.719 pTH 2.06

LNCM AZMTH LNCH TIME L-I TIME ]NJ LAT INJ lONG INJ AT ASC INJ AZMTH

90.00 13 15 42 2714.45 -27.75 75.81 27.37 95.90

90.00 7 30 12 4253,05 1.75 174.94 21.45 61.73

100.00 16 46 37 2421.22 -29.03 33.87 27.20 97.45

IOO.O0 9 1 57 4021.57 2.89 157.29 20.82 80.23

ll0.O0 18 16 1 2141.51 -32.37 31.97 26.54 101.64

110.00 9 49 2 3874.04 5.76 144.32 19.04 36.25

DIFFERENTIAL C..CI_RECTION8

TOE .2816 TRA-1.1636 TC3 2.5474 8AU .5434

ROE -.3221mRA -.1410 tiC3 .0588 FAU .10022

FOE .0984 FRA .6038 FC3-5.4390 BSP 9299

ODE .4278 ORA 1.1722 BC3 2.8481 FSP 1167

EARTH TO MARS

SMA 209.63 ECC .29652 INC 1.0785 vt 30.210

TAp 133.73 RCA 147.47 Apo 271.79 V2 22.836

ETE 5.34 ZAC 92.60 ETC 255.85 CLP 166.07

VHp 7.599 DpA -1.03 RAp 191.71ECC 1.2625

INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

16 0 56 2114.4 -26.64 67.11

9 I 5 3853.1 -2.04 168.32

17 28 59 1821.2 -27.70 45.32

10 8 59 3421.6 -1.10 150.77

18 51 43 1541.5 -30.43 23.29

10 53 36 3274.0 1.29 138.09

MID-COURSE (X(CUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T 2710.3 8GR 510.2 8G3 389.8 ST 663.8 SR 466.3 SS 269.2

RRT .Z002 RRF -.2273 RTF -.8906 CRT -.4955 CRS .4620 CST .5161

2757.9 R23 -.0438 R13 -.8909 LSA 725.3 MSA 449.5 SSA 50.1

861 2712.3 862 499.5 THA 2.23 EL1 720.2 EL2 373.3 ALF 153.02

LAUNCH DATE DEC 2 1964 FLIGHT TIME 180.00 ARRIVAL DATE MAY 31 1965

HELIOCENTRIC COMIC DISTANCE 433.404 EARTH TO MARS

RL 147.A8 LAL -.00 LOL 69.85 VL 34.093 GAL -.21AZL 88.94 HCA 136.10 8HA 208.21ECC .29170 INC 1.0566 vl 30.210

RP 240.19 LAP .73 LOP 205.96 VP 21.826 GAP 14.54 AZP 90.76 TAL 359.07 TAp 135.18 RCA 147.48 Apo 268.95 VZ 22.866

RC 166.536 GL 9.20 GP 2.64 ZAL 87.92 Zip 185.17 ETS 168.49 ZAE 155.67 ETE 5.81 ZAC 92.76 ETC 255.84 CLP 165.40

PLANEYOCENTRIC CONIC

C3 15.461YML 3.932 OLA 17.18 RAL 163.00 RAO 8567.6 V(L 11.898 pTH 2.08 VHp 7.422 OpA -1.05 RAp 191.99 ECC 1.2545

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ AT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

90.00 15 8 6 2720.56 -27.79 76.05 25.93 95.68 15 53 26 2120.6 -26.71 67.55

90.00 7 49 29 4232.83 !.10 173.81 20.06 61.70 9 0 2 3632.8 -2.69 167.18

100.00 16 39 20 2426.35 -29.08 54.24 25.76 97.26 17 19 46 1826.3 -27.77 45.68

100.00 9 0 36 4002.28 2.23 156.23 19.43 60.18 IO 7 39 3402.3 -1.75 149.71

110.00 18 9 21 2144.70 -32.41 32.21 25.12 101.50 18 45 6 1544.7 -30.49 23.52

110.00 9 47 25 3856.69 3.11 143.40 17.64 56.15 10 51 41 3256.7 .63 137.18

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE .2699 TRA-1.1192 TC3 2.6828 8AU .5506 $GT 2730.0 SGR 504.7 $63 408.8 ST 648.8 SR 460.6 SS 269.4

ROE -.3132 RRA -.1362 RC3 .0735 FAU .10392 RRT .2149 RRF -.2476 RTF -.8935 CRT -.4935 CRS .5290 CST .4485

FOE .1202 FRA .7787 FC3-5.8191 8SP 9369 SGB 2776.3 R23 -.0503 R13 -.8939 LSA 707.8 NSA 449.3 SSA 51.5

8DE .4134 BRA 1.1275 BC3 2.6636 FSp 1236 SGI 2732.2 SG2 492.5 THA 2.35 EL1 705.1 EL2 368.6 ALF 152.65

LAUNCH DATE DEC 2 1964 FLI6HT TIN( 182.00 ARRIVAL DATE JUN 2 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.O0 LOL 69.85 YL

RP 239.88 LAp .70 LOP 208.90 Vp 21.563 GAp 13.99 AZP

RC 168.837 GL 9.12 GP 2.75 ZAL 86.87 ZAp 184.48 ET6

PLANET(_EHTRIC CONIC

C3 15.006 VHL 3.874 0LA 17.52 RAL 181.95 RAO 6567.6 VEL

LNCH AZNTH LNCH TIME L-I TIME INJ LAY |NJ LONG INJ

90.00 15 0 37 2726.43 -27.83 76.47

90.00 7 48 37 4213.55 .48 172.74

lOO.00 16 32 9 2431.26 -29.12 54.60

lOO.OO 8 59 46 3983.95 1.61 155.23

110.O0 18 2 46 2147.74 -32.45 32.44

110.00 9 45 39 3840.24 4.48 142.54

DIFFERENTIAL CORRECTIONS

TOE .2334 TRA-1.0988 TC3 2.7824 BAU .5585

ROE -.3049 RRA -.1317 RC3 .0906 FAU .10805

FOE .1581FRA .7648 FC3-6.2336 BSP 9815

BDE .3840 BRA 1.1065 8C3 2.7838 FSP 1325

DISTANCE 436.616 EARTH TO MARS

34.033 GAL -.O9 AZL 88.97 HCA 137.04 SMA 206.88 ECC .28712 INC 1.0342 vl 30.210

90.76 TAL 359.58 TAp 136.62 RCA 147.48

168.58 ZAE 156.13 ETE 6.32 ZAC 92.93

11.679 PTH 2.05 VHp 7.248 DpA -1.05

AT ASC INJ AZ14TH [NJ TIME PO CST TIN

24.51 95.47 15 46 4 2126.4

18.69 61.69 8 58 51 3613.5

24.34 97.07 17 12 40 1831.3

18.05 60.15 10 6 10 3383.9

23.71 101.37 18 38 34 1547.7

16.27 56.08 10 49 39 3240.2

MID-COURSE EXECUTION ACCURACY

SOT 2769.4 9GR 500.1 SG3 430.2

RRT .2483 RRF -.2759 RTF -.8958

SSB 2814.2 R23 -.0480 R13 -.8962

SG1 2772.3 SG2 483.9 THA 2.65

APO 266.28 v2 22.897

ETC 255.84 CLP 164.72

RAp 192.28 ECC 1.2470

INJ 2 LAT INJ 2 LONG

-26.78 67.96

-3.31 166.10

-27.83 46.03

-2.37 148.71

-30.55 2_.74

-.00 136.33

ORBIT DETERMINATION ACCURACY

ST 620.2 SR 455,1 SS 281,7

CRT -.4401CRS .6233 CST .3962

LSA 671.2 MSA 466.8 SSA 53.0

EL1 669.8 EL2 378.5 ALF 152.77

1649



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH GATE DEC 2 1964 FLIGHT TIME 184.00 ARRIVAL _ATE JUN 4 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -,00 LOL 69.85 VL

RP 239.58 LAP .66 LOP 207.85 VP

RC 171.174 GL 9.05 GP Z.87 ZAL

PLANETOCENTRIC CONIC

C3 14.586 VHL 5.819

LNCM AZNTH LNCH _IME

90.00 14 55 17

90.00 7 47 34

100.O0 16 25 6

1OO.00 8 58 26

110.O0 17 56 18

110.OO 9 43 43

DIFFERENTIAL CORRECTIONS

TDE .2110 TRA-1.2583 TC3 2.9834 8AU .5822

RDE -.2971RRA -.1318 RC3 .1101FAU .11302

FOE .1963 FRA .9312 FC3-6.7084 8SP 8611

@DE .3644 8RA 1.2652 BC3 2.9855 FSp 1295

DISTANCE 439.868 EARTH TO MARS

35.975 GAL .02 AZL 88.99 HCA 137.99 SMA 205.62 ECC .28275 INC 1.0106 VI 30.210

21.505 GAP 13.46 AZp 90.75 TAL .08 TAp 158.07 RCA 147.48 APO 263.76 V2 22.928

85.82 ZAp 165.78 ETS 168.61 ZAE 156.65 ETE 6.88 ZAC 93.09 ETC 255.83 CLP 164.03

OLA 17.83 RAL 160.90 RAD 6567.6 VEL 11.661PTH 2.05 VHp 7.079 DPA -1.05 RAp 192.55 ECC 1.2400

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2732.02 -27.86 76.88 23.10 95.27 15 38 49 2132.0 -26.84 68.36

4195.28 -.11 171.72 17.33 61.68 8 57 29 3595.3 -3.90 165.O8

2435.92 -29.16 54.94 22.94 96.90 17 5 42 1835.9 -27,90 46,36

3966.61 1.02 154.27 16.69 60.12 10 4 35 3366.6 -2.96 147.75

2150.59 -32.49 32.65 22.32 101.25 18 32 9 1550.6 -30.60 23.9A

3824.71 3.89 141.73 14.91 56.01 10 47 28 3224.7 -.60 135.52

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3037.3 SGR 498.9 SG3 461.2 ST 677.3 SR 450.1 SS 337.3

RRT .3051RRF -.3255 RTF -.8939 CRT -.3407 CRS .6409 CST .4797

SGB 3078.0 R23 -.0482 R13 -.8943 LSA 714.1MSA 512.4 SSA 51.6

SGI 3041.2 SG2 474.5 THA 2.94 EL1 704.0 EL2 407.2 ALF 160.48

LAUNCH DATE DEC 2 1964 FLIGHT TIME 186.00 ARRIVAL DATE JUN 6 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 259.26 LAP .65

RC 173.485 GL 8.91

PLANETOCENTRIC C(_NIC

C3 14.197 VHL 3.768

LNCH AZMTH LNCM TIME

90.00 14 46 7

90.00 7 46 19

100.O0 16 18 13

100,00 8 36 54

110.00 17 49 58

110.00 9 41 59

DIFFERENTIAL CORRECTIONS

TDE .2235 TRA-1.0117

ROE -.2887 RRA -.1226

FOE .1929 FRA .7015

BDE .3650 BRA 1.0191

DISTANCE 443.154 EARTH TO MARS

LOL 69.85 VL 33.920 GAL .13 AZL 89.01HCA 138.95 SMA 204.43 ECC .27860 INC .9862 vl 30.210

LOP 208.79 VP 21.432 GAp 12.93 AZP 90,74 TAL .38 TAp 139.51 RCA 147.48 Apo 261.39 v2 22.959

GP 2.99 ZAL 84.78 ZAp 163.06 ETS 168.64 ZAE 157.16 ETE 7.48 ZAC 93.26 ETC 255.83 CLP 163.52

DLA 18.11RAL 159.85 RAD 6567.6 gEL 11.644 pTH 2.04 VHp 6.914 DpA -1.03 RAp 192.81ECC 1.2336

L-I TIME INJ LAT INJ LO_IG INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2737.23 -27.89 77.26 21.70 95.08 15 31 45 2137.2 -26.90 68.73

4178,11 -.67 170.76 15.99 61.69 8 35 57 3578.1 -4.45 164.12

2440.24 -29.19 33.26 21.55 96.74 16 58 53 1840.2 -27.95 46.67

5950.33 .47 153.58 15.35 60.11 10 2 45 3350.3 -3.51 146.86

2153.20 -32.53 32.85 20.94 101.14 18 25 51 1553.2 -30.65 24.13

3810.13 3.34 140.96 13.56 35.96 10 45 9 3210.1 -1.15 134.76

MID-COURSE ExECuTION ACCURACY oRBIT DETERMINATION ACCURACY

TC3 3.0862 8AU .5863 SGT 2853.9 SGR 491.0 SG3 478.5 ST 596.8 SR 44_.9 SS 283.9

RC3 .1318 FAU .11784 RRT .2851RRF -.3262 RTF -.9055 CRT -.4554 CRS .T083 CST .2650

FC3-7.1860 8SP 9514 SG8 2895.8 R23 -.0633 R13 -.9061 LSA 648.6 MSA 457.2 SSA 56.4

8C3 3.0890 FSp 1439 SGi 2857,4 SG2 470.0 THA 2.89 EL1 648.6 EL2 362.8 ALF 151.81

LAUNCH DATE DEC 2 1964 FLIGHT TIME 188.00 ARRIVAL DATE JUN 8 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.go LOL 69.85 VL

RP 238,95 LAP ,62 LOP 209.74 VP

RC 175,790 GL 8.78 GP 5.12 ZAL

PLANETOCENTRIC CONIC

C3 13.837 VHL 3.720

LNCH AZMTH LNCM TIME

90.00 14 39 11

9o.oo 7 44 51

1OO.OO 16 11 32

100.O0 8 55 11

110.OO 17 43 48

110.00 9 39 25

DIFFERENTIAL CORRECTIONs

TOE .1899 TRA -.9819 TC3 3.1605 8AU .5853

RDE -.2815 RRA -.1181RC5 .1539 FAU .12191

FDE .2327 FRA .6687 FC3-7.6277 8SP 9743

BDE .3395 BRA .9890 BC3 3.1642 FSP 1527

DISTANCE 446.475 EARTH TO MARS

53.868 GAL .23 AZL 89.04 HCA 139.88 5HA 205.31ECC .27465 INC .9608 vl 50.210

21.403 GAP 12.40 AZP 90.73 TAL 1.08 TAp 140.96 RCA 147.47 Apo 259. 1_ V2 22.991

83.76 ZAp 162.52 ETS 168.66 ZAE 157.71 ETE 8.15 ZAC 95.44 ETC 255.82 CLP 162.59

OLA 18.38 RAL 158.79 RAD 6567.5 VEL 11.629 pTH 2.04 VHp 6.754 OpA -1.01 RAp 193,07 ECC 1,2277

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2741.92 -27.92 77.60 20.32 94.91 15 24 53 2141.9 -26.95 69.07

4162.13 -1.18 169.87 14.66 61.71 8 54 15 3562.1 -4,96 163.22

2444.10 -29.22 55.54 20.17 96.59 16 52 16 1844.1 -28.00 46.95

3935.18 -.04 152.55 14.03 60.11 10 0 46 5335.2 -4.02 146.02

2155.45 -32.56 33.02 19.57 101.04 18 19 43 1555.5 -30.69 24.29

3796.60 2.82 140.25 12.24 55.92 10 42 41 3196.6 -1.67 134.05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2855.5 SGR 487.7 SG3 300.1 ST 564.9 SR 437.4 59 299,5

RRT .3216 RRF -.3589 RTF -.9055 CRT -.4010 CRS .7782 CST .2168

SGB 2896.9 R23 -.0632 R13 -.9061 LSA 611.8 MSA 471.7 SSA 58,1

SG1 2860.0 SG2 461.0 THA 3.23 EL1 610.8 EL2 370.6 ALF 151.41

LAUNCH DATE DEC 2 1964 FLIGHT TIME 190.00 ARRIVAL DATE JUN 10 1965

HELIC_CENTRIC CONIC

RL 147.48 LAL -.00

RP 238.65,_Ap .59

RC 178.086 GL 8.65

PLANETOCENTRIC CONIC

C3 13.505 9ML 3.675

LNCH AZMTH LNCM TIME

90.00 14 32 28

90.00 7 43 10

100.00 16 5 4

100.00 8 53 15

110.00 17 37 48

110.00 9 37 0

DIFFERENTIAL CORRECTIONS

TOE .1779 TRA -.9470 TC3 3.2735 BAU .5919

RDE -.2743 RRA -.1137 RC3 .1794 FAU .12694

FDE .2568 FRA .6340 FC3-8.1374 8SP 9858

8CE .3269 8RA .9538 BC3 3.2784 FSp 1614

DISTANCE 449.829 EARTH TO MARS

LOL 69.85 VL 33.817 GAL .33 AZL 89.07 HCA 140.83 SMA 202.26 ECC .27089 INC .9343 Vl 30.210

LOP 210.69 VP 21.358 GAp 11.88 AZP 90.72 TAL 1.57 TAp 142.40 REA 147.47 Ap 0 257.05 V2 23.024

GP 3.26 ZAL 82.74 ZAp 161.57 ETS 168.67 ZAE 158.30 ETE 8.89 ZAC 93.62 ETC Z55.82 ELF 161.85

DLA 18.62 RAL 157.74 RAD 6367.5 VEL 11.614 pTH 2.04 VHp 6.596 OFA -.97 RAp 193.31 EEL 1.2225

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2746.04 -27.95 77.90 18.96 94.77 15 18 15 2146.0 -26,99 69.56

4147.38 -1.66 169.05 13.35 61.73 8 52 17 3547.4 -5.43 162.39

2447.44 -29.25 55.78 18.81 96.46 16 45 52 1847.4 -28,05 47.19

3921.22 -.52 151.79 12.72 60.11 9 58 36 5321.2 -4,49 145.25

2157.31 -32.58 33.16 18.21 100.97 18 13 46 1557.3 -30.73 24.43

3784.11 2.34 139.60 10.93 55.89 10 40 5 5184.1 -2.15 133.40

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2879.8 SGR 485.0 SG3 525.7 ST 548.2 SR 451.5 SS 307.1

RRT .3509 RRF -.3914 RTF -.9077 CRT -.3893 CRS .8152 CST .1632

SGB 2920.3 R23 -.0692 R13 -.9084 LSA 596.3 NSA 470.9 SSA 59.9

SGI 2884.9 SG2 453.3 THA 3.47 ELI 593.1 EL2 367.2 ALF 150,94
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LXUNCM DATE GEC 2 1964 FLIGHT TIME 192.00 ARRIVAL DATE JUN 12 1965

HELIOCENTRIC CONIC

RL 14?.A8 LAL -.00 LOL 69.85 VL

RP 238.31 LAg .56 LOP 211.64 VP

RC 180.373 GL 8,46 GP 3.41 ZAL

PLANETOCENTRIC CONIC

C3 13,198 VHL 5.655

LNCH AZMTH LNCH TINE

90.00 14 26 Z

90.00 7 41 13

100.00 15 58 52

100.00 8 51 5

110.00 17 52 1

110.00 9 ]A 25

DIFFERENTIAL CORRECTIONS

TOE .1636 TRA -.9186 TEl 3.3812 BAU .5977

RDE -.2674 RRA -.1095 RE3 .2072 FAU .13213

FOE .2840 FRA .6034 FC3-8.6677 BSP 9975

BDE .3135 BRA .9251 8C3 3.3875 FSP 1706

DISTANCE 453.213 EARTH TO MARS

53.769 GAL .45 AZL 89.09 HCA 141.79 SNA Z01.26 ECC .26731 IN( .9066 vl 30.210

21,]17 GAp 11.37 AZP 90.71 TAL 2.05 TAp 143.84 RCA 147.46 APO 255.06 V2 23.056

81.73 ZAp 160.79 ETS 168.67 ZAE 158.91ETE 9.70 ZAC 93.81ETC 255.81CLP 161.09

DLA 18.85 RAL 156.69 RAD 6567,5 VEL 11,601 pTH 2.03 VHP 6.443 DPA -.91 RAP 193.55 ECC 1.2172

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2749.48 -27.97 78.15 11.61 94,64 15 11 52 2149.5 -ZT.D] 69.60

4155.96 -2.09 168.30 12.06 61.75 8 50 7 5534.0 -5.85 161.64

2450.17 -29.27 55.99 17.46 96,36 16 59 42 1850.2 -28.08 47.38

3908.50 -.95 151.09 11.42 60.12 9 56 14 5308.5 -A.9Z 144.55

2158.70 -52.60 33.26 16.87 100.91 18 8 0 1558.7 -]0.75 24.53

3772.73 1.91 139.01 9.64 55.86 10 57 18 3172.7 -2.58 152.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2905.9 SGR 483.6 SG] 552.4 ST 531.8 SR 4Z5.5 SS 318.5

RRT .3845 RRF -.4272 RTF -.9094 CRT -.3684 CRS .8477 CST .1213

SGB 2945.8 R25 -.0748 Rt] -.9102 LSA 581.2 MSA 472.8 SSA 61.6

SGI 2912.0 SG2 445.4 THA 3.75 EL1 574.0 EL2 366.3 ALF 150.72

LAUNCH DATE DEC 2 1964 FLIGHT TIME 194.00 ARRIVAL DATE JUN 14 1963

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 237.98 LAp .5]

RE 182.651 GL 8.26

PLANETOCENTRIC CCWNIC

C3 12.914 vH1. 3.594

LNCH AZMTH LNCH TIME

90.00 14 19 55

90.00 7 39 1

1OO.00 15 52 55

100.00 8 48 41

110.00 17 26 28

110.00 9 31 39

DIFFERENTIAL CORRECTIONS

TDE ,1499 TRA -.8821

RDE -.2609 RRA -.1050

FDE .$124 FRA .5605

BDE .5009 BRA .8884

DISTANCE 456.626 EARTH TO MARS

LOt. 69.85 VL 33.723 GAL .53 AZL 89.12 HCA 142.74 S44A 200.31 ECC .26391 INC .8777 vl 50.210

LOP 212.60 VP 21.280 GAp 10.87 AZp 90.70 TAL 2.53 TAp 145.27 RCA 147.45 APO 253.18 V2 23.089

GP ].57 ZAL 80.74 ZAp 160.00 ETS 168.65 ZAE 159.55 ETE 10.60 ZAC 94.00 ETC 255.80 CLP 160.31

OLA 19.01RAL 155.64 RAD 6567.5 VEL 11.589 PTH 2.03 VHp 6.293 OpA -.84 RAp 19].78 ECC 1.2125

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2752.14 -27.98 78.34 16.27 94.55 15 5 47 2152.1 -27.06 69.79

4121.92 -2.48 167.62 10.79 61.78 8 47 43 3521.9 -6.23 160.96

2452.20 -29.28 56.13 16.13 96.28 16 33 48 1852.2 -28.11 A7.53

3897.09 -1.33 150.46 10.15 60.13 9 53 39 3297.1 -5.]0 143.92

2159.56 -32.61 33.32 15.55 100.87 18 2 27 1559.6 -30.77 24.59

3762.50 1.52 138.47 8.37 55.85 10 34 21 3162.5 -2.97 152.27

MID-CouRsE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.4858 BAU .6032 8GT 2923.5 SGR 483.3 SG3 580.0 ST 511.8 SR 419.5 SS 329.9

RC3 .2377 FAU .13756 RRT .4190 RRF -.4645 RTF -.9116 CRT -.3510 CRS .8776 C$T .0722

FC3-9.2217 BSP 10065 SG8 2963.2 R23 -.0812 R13 -.9125 LSA 568.1MSA 468.9 SSA 63.4

8C3 5.4939 FSP 1805 8G1 2930.7 SG2 437.7 THA 4.05 EL1 552.9 EL2 56].5 ALF 149.87

LAUNCH DATE DEC 2 196A FLIGHT TIME 196.00 ARRIVAL DATE JUN 16 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00 LOL 69.85 VL

RP 237.65 LAp .50 LOP 213.56 vP

RE 184.919 GL 8.05 GP 3.73 ZAL

PLANETOCENTRIC CONIC

C3 12.652 VML ].557

LNCH AZNTH LNCH TINE

90.OO 14 14 7

90.00 7 36 32

100.00 15 47 17

100.00 8 46 2

110.00 17 21 9

110.00 9 28 40

DIFFERENTIAL CORRECTION8

TDE .1417 TRA m.846_ TC] 3.605_ _A U .6113

RDE -.2545 RRA m.1005 RC5 .2714 FAU .14343

FDE .3385 FRA .5170 FC3-9.8151BSP 9966

8DE .2913 BRA .8523 0C3 3.6141 FSP 1895

DISTANCE 460.067 EARTH TO MARS

33.679 GAL .62 AZL 89.15 HCA 145.70 SMA 199.42 ECC .26067 INC .8473 vl 30.210

21.246 GAP 10.57 AZP 90.68 TAL 5.00 TAp 146.70 RCA 147.44 APO 251.41 v2 Z3.123

79.77 ZAp 159.19 ETS 168.62 ZAE 160.22 ETE 11.62 ZAC 94.20 ETC 255.80 CLP 159.51

DLA 19.16 RAL 154.61 RAO 6567.5 VEL 11.577 pTH 2.02 VHp 6.147 OpA -.75 RAp 193.99 ECC 1.2082

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2753.92 -27.99 78.47 14.96 94.48 15 0 1 2153.9 -27.07 69.92

4111.34 -2.82 167.0] 9.53 61.81 8 45 5 ]511.5 -6.57 160.36

2453.45 -29.29 56.23 14.82 96.24 16 28 11 185].4 -28.12 47.62

]887.04 -1.67 149.91 8.89 60.15 9 50 49 5287.0 -5.63 143.]6

2159.81 -52.61 33.]4 14.24 100.86 17 57 9 1559.8 -30.77 24.61

3753.45 1.17 138.00 7.11 55.8] 10 31 14 5153.4 -3.32 131.80

NIDmCOURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2950.9 SGR 484.6 SG3 609.9 ST 495.5 SR 413.] Ss 340.6

RRT .4558 RRF -.5037 RTF -.9145 CRT -.3461CRS .8996 CST .0194

SG8 2990.4 R23 -.0894 R13 -.9155 LSA 56].0 MSA 459.5 SSA 65.2

SG1 2959.3 SG2 430.6 THA 4.35 EL1 536.9 EL2 357.8 ALF 148.89

LAUNCH DATE DEC 2 1964 FLIGHT TIME 198.00 ARRIVAL DATE JUN 18 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00 LOt. 69.85 VL

RP 237.31 LAp .47 LOP 214.52 Vp

RC 187.176 GL 7.81GP 3.91 ZAL

PLANETOCENTRIC CONIC

C3 12.409 VHL S.523

LNCH AZMTH LNCN TIME

90.00 14 8 42

90.00 7 33 44

100,00 15 42 1

100.00 8 4S 7

110.00 17 16 7

110.00 9 25 30

DIFFERENTIAL CORRECTIONS

TOE .1227 TRA -.8203 TC3 3.6776 BAU .6122

RDE -.2485 RRA -.0961RC3 .3079 FAU .14932

FDE .]685 FRA .4721 FC-10.4177 BSP 10222

BDE .2772 BRA .8259 BE] 5.6904 FSp 2008

DISTANCE 463.533 EARTH TO MARS

33.637 GAL .71AZL 89.18 HCA 144.66 SMA 198.58 ECC .25760 INC .8156 vl 30.210

21.217 GAP 9.88 AZP 90.67 TAL 3.46 TAp 148.12 RCA 147.45 APO 249,73 v2 23.157

78.81 ZAp 158.35 ETS 168.58 ZAE 160.91ETE 12.76 ZAC 94.40 ETC 255.79 CLP 158.69

DLA 19.28 RAL 153.58 RAD 6567.5 VEL 11.567 pTH 2.02 VHp 6.005 OpA -.65 RAp 194.20 ERE 1.2042

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2754.67 -27.99 78.52 13.66 94.45 14 54 ]7 2154.7 -27.08 69.98

4102.33 -3.11 166.53 8.28 61.84 8 42 7 5502.3 -6.85 159.85

2453.78 -29.30 56.25 13.52 96.22 16 22 55 1855.8 -28.13 47.64

]878.46 -1.97 149.44 7.65 60.17 9 47 45 3278.5 -5.92 142.88

2159.34 -52.61 33.31 12.94 100.88 17 52 7 1559.5 -50.76 24,57

3745.66 .87 137.60 5.88 55.83 10 27 55 5145.7 -5.62 151.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2958.2 SGR 487.7 SG3 640.1 ST 475.1 SR 407,] SS 354.5

RRT .4959 RRF -.5450 RTF m.9147 CRT --.5056 CRS .9187 CST .0052

SGB 2998.1 R23 -.0944 R13 -.9159 LSA 555.4 NSA 454.5 SSA 67.2

SGt 2968.3 SG2 422.1 THA 4.77 ELI 511.9 EL2 359.9 ALF 148,42
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUttCH DATE DEC 8 1964 FLIGHT TIN( 200.00 ARRIVAL DATE JUN 20 1965

HELIQCENTRIC CC_41C

RL 147.46 LAL -.00

RP R_Hb.99 LAP .44

RC t19.481GL 7.55

PLAN[TOCEHTRIC CONIC

C3 1E.tiS VHL 3.491

LNCH AZI4TH LNCH TIME

90.00 14 3 41

90.00 T 30 38

100.00 15 37 S

100.00 9 39 54

110.00 17 11 23

110.00 9 22 I

OIFFERENTIAL C(:RRECT;ONS

TOE .1129 TRA -.7675 TC3 3.7670 BAU ,6163

ROE -.E4ZG RRA -.0914 RCS .3488 FAU .15568

FOE .SgSO FRA .419S FC-11.060S 89P 10276

60E .ESYS BRA .7928 Be3 3.T8Sl FSP 2118

DISTANCE 467.024 EARTH TO MARS

LOL 69.05 VL 33.597 GAb .79 AZL 69.22 HCA 146.63 SMA 197.78 ECC .ES468 INC .7820 Vl 30.210

LOP EIS.AA VP Z1.191 GAP 9.39 AZP 90.65 TAt. 3.91 TAP 149.$4 RCA 147.41 APO 848.15 VE E$.191

4P 4,11ZAL 7T.|8 ZAP 157,49 ETS 188,58 ZAE 161.62 ETE 14,04 ZAC 94.62 ETC 255.79 CLP lS7.85

OLA 29.3? RAL 152.S6 RAD 6567.5 V(L 11.5§7 PTH 2.02 VHP 5.966 OPA -.53 RAP 194.39 [CC 1.200S

L-| TIME [NJ LAT |NJ LONG [NJ RT ASC ZNJ AZMTH ]NJ TIM( PO CST TIM INJ 2 LAT ZNJ 2 LONG

27S4.37 -27.99 79.50 12.$8 94.47 14 49 35 2154.4 -27.08 19.95

4094.91 -3.35 168.11 7.06 61.97 8 38 S3 3494.9 -7.09 159.43

2453,16 -29,29 56,20 22,24 96,25 16 17 59 1853,2 -28.12 47,60

3871.35 -2.21 149.05 6.43 60.18 9 44 26 3271.3 -8.16 148.49

2258.14 -32.59 53.22 11.66 100.95 17 47 21 2551.1 -30.74 84.49

3739.13 ,SZ 117.26 4.66 55.82 10 2425 3139.t -3.66 131.05

NID-COURW[ EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SET 2t)71,2 SGR 492,8 $93 672,5 ST 457,7 SN 401,1 SS 364.7

flRT .5549 RRF -.5869 RTF -.9163 CRT -.2980 CRS .9320 CST -.0342

5011.9 R23 -.1026 R13 -.9176 LEA 552.0 MSA 440.3 SEA 69.4

SGI 2985,1 6G2 414,7 ?HA 5_17 EL1 494,0 EL2 355.4 ALP 147,21

LAUNCH DATE DEC 2 19t4 FLIGHT TIME Z02.00 ARRIVAL DATE JUN 22 1965

HELIOCENTRIC CGJ4IC

RL 147.48 LAL -.00 L04. 69.85 VL 33,559 GAL

RP 236.64 LAP .41 LOP 216.45 VP 21.169 GAP 9.92 AZP

RC 191.655 GL 7.26 GP 4.31 ZAL 76.96 ZAP 151.62 ET6

PLAN[TOCENTR|C CONIC

CS 11.978 VHL 3.4S10LA 19.42 RAI. 252.56 RAID 9587.5 VEL

LNCH AZMTH LMEH TIN( L-I TIME INJ LAT IHJ LQNG

90.00 13 59 5 2752.99 -27.99 79.$9

90.00 • 27 11 4089,17 -3.53 165,79

100.00 15 32 33 2451.41 -29.26 58.08

1OO.00 8 31 ?.4 3965.80 -2.39 148.74

110.00 17 6 53 2156.11 -32.57 33.06

110.00 9 18 29 3753,93 .43 136.99

DIFFERENTIAL C(_RECTIONS

TOE .1051TRA -.7555 TC3 3.8486 BAU ;6195

ROE -.2368 lIRA -.0865 RC5 .3921FAU .19229

FOE .4132 FNA .3629 FC-11.7292 81P 10298

BDE .8590 DRA .7605 9C3 3.8695 FSF 2229

DISTANCE 470.538 EARTH TO MARS

.88 AZI. 89.25 HCA 146.59 SNA 197.03 ECC .25191 INC .7465 V1 30.210

10,9_ TAL 4,36 TAP 150,95 RCA 147,39 AFO E46,66 vE 23.E26

188.46 ZAI[ 262.35 ETE 15.30 ZAC 94.84 ETC 255.78 CLP 156.99

11.548 PTH 2.02 VHP 5.731 DPA -.38 RAP 194.57 ECC 1.1971

INJ RT A$C INJ AZI4TH INJ TIME PO CST TIN INJ E LAT INJ 2 LONG

21,11 94,52 14 44 58 2152,9 -27.06 69.85

5.85 81.89 6 35 20 3489.2 -7.27 159.10

20.97 98.31 16 13 25 1851.5 -86.10 47.46

5.22 60.19 9 40 50 3265.8 -6.34 148.18

10.39 101,02 17 42 54 1556.1 -50.70 E4,34

3.46 55.62 10 20 43 3133.9 -4.06 130.77

NED-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

9GT L_iDO,9 _ 500,4 SG3 706,1 ST 441,5 SIR 394,7 SS 373.3

RRT ,574| RRF -,9284 RTF -,9176 CRT -,2635 CR6 ,9414 CST -,0723

3022.9 R21 -.1116 R13 -.9191 LSA 551.9 MSA 424.6 SSA 71.7

361 29_5.0 Ere2 407.9 ?HA 5.61 ELI 479.0 EL2 349.6 ALF 145.92

LAUNCH DATE DEC 2 1964 FLIGHT TIME 204.00 ARRIVAL DATE JUN 24 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 231.29 LAP .38

RC'193,877 GL S,94

PLANETOCENTR|C CONIC

C3 11.717 VHL 3.433

LNCH AZMTH LNCH TIME

90,00 13 54 57

90.00 7 E3 22

100.00 25 26 26

1OO.00 8 32 34

110.OO 17 2 53

110.00 9 14 37

DIFFERENTIAL CCRRECT|(_iS

TOE .1DOE TRA -.7239

ROE -.8311RflA -.0816

FOE .4338 FRA .3034

BOE .8518 8RA .7885

DISTANCE 474,075 E_I_TH TO MARS

LOt. 69,85 VL 33,522 GAL ,99 AZL 89,29 HCA 147,56 SMA 196.31 ECC .24923 [HC .7093 Vl 30.210

LOP 217.42 VP 21,149 GAP 8,44 AZP 90,EO TA_ 4,79 TAP 152,35 RCA 147,38 APO 245.29 V2 23.261

GP 4,53 ZAL 76,07 ZAP 155,71 ET3 180,30 ZAE 163,09 (TE 17,17 ZAC 95,08 (TC 255.78 CLP 156.11

OLA 19,44 RAL 150,56 RAD 6567,4 VEL 11,540 PTH 2,01VHP 5,599 DPA -,22 RAp 194,74 ECC 1,1940

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2T50,11 -27,97 78,19 9,66 94.62 14 40 47 2150,1 -27,03 69.65

4065,13 -3,66 165,57 4,65 61,90 6 31 27 3485,2 -7,39 158.88

2448,66 -29,26 55,87 9,72 96,42 16 9 15 1648,7 -26,08 47,27

3861,66 -2.53 148,S3 4,03 60,20 9 36 36 3261,9 -6.47 141.96

2153.19 -32.53 32.95 9.13 101.14 17 36 46 1553.2 -30.65 24.13

3730,09 ,28 136,72 2,27 53,62 10 16 47 3130,1 -4,21 130,57

M|O-COURSE EXECUTION ACCURACY ORBIT OETERMINAT|ON ACCURACY

TC3 3,9322 8AU ,9E33 SET 2993,2 _ 510,8 SG3 741,7 ST 426,8 SR 368,2 SS 380,6

RC3 .4402 FAU .16927 RflT .6126 RRF -.6700 flTF -.9191 CRT -.2841CRS .9475 CST -.1153

FC-12.4323 8SP 10316 $68 3036.5 R23 -.1223 R13 -.9209 LSA 552.8 MSA 408.1SSA 74.1

2C3 3.9566 FSP 2352 $G1 3009.8 SGZ 401.5 THA 6.08 EL1 464.8 EL2 341.7 ALF 144.26

LAUNCH DATE DEC 2 1964 FLIGHT TIN( 206.00 ARRIVAL DATE JUN 26 1965

HELIOCENTRIC C(_iIC

RL 147.46 LAL -.00 LOL 69.85 VL 33.48? GAL

RP 235.94 LAP .35 lOP 218.39 VlP 21.233 GAP 7.99 AZP

RC 196.086 GL 6.60 GF 4.77 Z/P,. 75.20 ZAp 154.78 ET$

PLAHETOCENTRIC CONIC

C3 11.610 VHL 3,407 OLA 19.41 RAL 149.57 RAO 6567,4 VEL

LNCH AZI4TH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ

90,OO 13 31 19 2745,94 -27,95 77,89

90.00 7 19 11 4003°02 -3.73 165.45

100.00 15 24 46 2444.58 -n.23 55.57

100.00 8 28 25 3859.62 -2.60 148.40

110.00 16 39 9 2149.26 -32.49 32.55

110.00 9 10 31 3T27.61 .19 136,66

DIFFERENTIAL CCRRECTION6

TO( .0920 TRA -,6957 TC3 3.9867 BAU .6235

ROE -.E256 RRA -.0765 RC3 .4922 FAU .17831

FOE .4314 FRA .2403 FC-13.1463 8_P 10405

BO[ ,2437 BRA ,6999 BC3 4.0170 FSP 2484

DISTANCE 477,_33 EARTH TO MARS

1,03 AZL 89,33 ttCA 148,53 SHA 195,64 ECC .E4676 INC ,6702 Vl 30,210

90.57 TAL 5.22 TAp 153.75 RCA 147.36 APO 243.92 V2 23.297

168.29 ZAE 163.83 ETE 19.09 ZAC 95.32 ETC 255.77 CLP 155.21

11.532 PTH 2.01VHp 5.4710PA -.03 RAP 194.90 ECC 1.1911

RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

9,63 94,77 14 37 5 2145,9 -26,99 69.35

3,48 61,91 8 27 14 3483,0 -7,46 156,75

8,48 96,57 16 5 31 1844,6 -28.01 46.98

2,95 60,21 9 32 45 3259,6 -6,55 141.84

7.89 101.31 17 34 58 1549.3 -30.56 23.85

1.11 55.82 10 12 3g 3127.7 -4.30 130.45

ORBIT DETERMINATION ACCURACY

ST 411,2 SR 381,7 SS 389.1

CRT -,2719 CRS ,9919 CST -,1446

LSA 553.0 HSA 393.1 SSA 79,4

EL1 449.0 EL2 336.3 ALF 142.66

MID-COURSE EXECUTICN ACCURACY

SGT LPl)90.7 SGR 524.4 $63 •7?.8

RRT .9514 _ -.7106 RTF -.9195

$68 3036.3 R23 -.1331 R13 -.9216

SG1 3010.4 SG2 395.2 ?HA 6.63
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 2 1964 FLIGHT TIME 208.00 ARRIVAL DATE JUN 28 1965

HELIOCENTRIC CONIC DISTANCE 481.212 EARTH

RL 147.48 LAL -.00 LOL 69.85 VL 33.454 GAL 1.10 AZL 89.37 HCA 149.51 8MA 195.00 ECC .24440 [NC

RP 235.59 LAP .32 LOP 219.36 Vp 21.120 GAP 7.52 AZP 80.54 TAL 5.63 TAp 155.14 RCA 147.34

RE 198.280 GL 6.22 GP 5.02 ZAL 74.35 ZAP 153.83 ETS 168.19 ZAE 164.62 ETE 21.30 ZAC 95.58

PLANE TC_ENTRIC CONIC

C3 11.447 VHL 3.383 DLA 19.35 RAL 148.61RAO 6567.4 VEL 11.325 PTH 2.01VHp 5.345 OpA .18

LNCH AZMTH LNEH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM

90.00 13 48 10 2740.30 -27.91 77.48 7.41 94.97 14 33 51 2140.3

90.00 7 14 36 4082.76 -3.74 165.43 2.31 61.91 8 22 39 3482.8

100.00 15 21 33 2439.18 -29.18 55.18 7.26 96.78 16 2 13 1839.2

100.00 8 23 55 3859.11 -2.62 148.38 1.69 60.21 9 28 14 3259.1

liD.DO 16 55 48 2144.32 -32.41 32.18 6.86 101.52 17 31 32 1544.3

110.00 9 6 9 3726.74 .15 138.61 358.98 55.82 10 8 16 3126.7

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

SGT 29g3.g SGR 541.8 SG3 816.7

RRT .6884 RRF -,7496 RTF -.9204

8GB 3042.6 R23 -.1448 R13 -.9229

861 3017.5 SG2 389.9 THA 7.22

TOE .0875 TRA -.6664 TC3 4.0301 8AU .6235

ROE -.2201 RRA -.0710 RC3 .5498 FAU .18394

FDE .4724 FRA .1713 FC-13.9114 BSP 10433

8DE .2369 BRA .6702 BE3 4.0873 FSP 2619

TO MARS

.6283 Vl 30.210

APO 242.66 V2 23.333

ETC 255.77 CLP 154.28

RAp 195.05 ECC 1.1884

INJ 2 LAT INJ 2 LONG

-26.93 68.95

-7.47 158.74

-27.94 46.60

-6.57 141.81

-30.48 23.49

-4.34 130.40

ORBIT DETERMINATION ACCURACY

ST 396.8 SR 374.9 SS 394.2

CRT -.2728 CRS .9530 CST -.1837

LSA 532.4 N$A 376.8 8SA 79.2

EL1 436.4 EL2 327.9 ALF 140.89

LAUNCH DATE DEC 2 1964 FLIGHT TIME 210.00 ARRIVAL DATE JUN 30 1965

HELIOCENTRIC COMIC

RL 147.48 LAL -.00 LOL 69.85 VL 33.422 GAL

RP 235.24 LAp .29 LOP 220.34 VP 21.110 GAP 7.07 AZP

RC 200.460 GL 5.82 GP 5.30 ZAL 73.53 ZAp 152.84 (IS

PLANETOCENTRIC CONIC

C3 11.296 VHL 3.3610LA 19.24 RAL 147.65 RAO 6567.4 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

90.00 13 45 34 2733.09 -2T.87 76.96

90.00 7 9 37 4084.46 -3.68 165.53

100.00 15 18 90 2432.36 -29.13 54.88

100.00 8 19 2 3860.42 -2.58 148.45

110.00 16 52 51 2138.23 -32.32 31.73

110.00 9 1 31 3727.32 .17 136.64

DIFFERENTIAL CORRECTIONS

TOE .0852 TRA -.6373 TC3 4.0982 BAU .6258

RDE -.2146 RRA -.0652 RC3 .6123 FAU .18174

FDE .4839 FRA .0959 FC-14.6951BSP 10423

BDE .2309 8RA .6406 BC3 4.1437 FSP 2756

DISTANCE 464.810 EARTH TO MARS

1.17 AZL 89.42 HCA 150.49 SIAA 194.39 ECC .24215 INC .5839 vl 30.210

90.51 TAL 6.03 TAp 156.52 RCA 147.32 APO 241.47 V2 23.369

168.07 ZAE 165.38 ETE 23.86 ZAC 95.86 ETC 255.76 CLP 153.33

11.519 PTH 2.01 VHP 5.224 DpA .42

INJ RT ASC IHJ AZMTH INJ TIME PO CST TIM

6.20 95.23 14 31 7 2133.1

1.1G 61.90 8 17 41 3484.5

6.05 97.03 15 59 22 1832.4

.55 60.21 9 Z3 23 3260.4

5.43 101.78 17 28 29 1538.2

358.83 55.82 10 3 38 3127.3

RAp 195.18 ECC 1.1859

INJ 2 LAT INJ 2 LONG

-26.85 68.44

-7.41 158.84

-27.85 46.11

-6.52 141.88

-30.37 23.06

-4.31 130.43

ORBIT OETERMINATION ACCURACY

ST 383.5 8R 367.7 88 396.3

CRT -.2831CRS .9§16 CST -.2298

LSA 550.6 MSA 339.8 SSA 82.4

EL1 426.1 EL2 317.5 ALF 139.23

MIO-COURSE ExECuTION ACCURACY

$GT 2989.0 $GR 563,1 SG3 858,8

RRT .7225 RRF -.7860 RTF -.9210

SG8 3041.6 R23 -_1580 R13 -.9239

$G1 3017.0 8G2 385.7 THA 7.88

LAUNCH DATE DEC 2 1964 FLIGHT TIME 212.00 ARRIVAL DATE JUL 2 1969

HELIOCEN;RIC CONIC

RL 147.48 LAL -.00 LOL 69.85 VL 33.392 GAL 1.24 AZL

RP 234.89 LAP .26 LOP 221.32 vP 21.102 GAP 6.63 AZP

RC 202.623 GL 5.37 &p 5.59 ZAL 72.74 ZAP 191.83 (TS

PLANETOCENTRIC CONIC

C3 11.156 VHL 3.340 DLA 19.08 RAL 146.72 RAD 6567.4 VEL 11.513 pTH

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME

90.00 13 43 32 2724.21 -27.81 76.31 5.01 95.55 14 28 56

90.00 7 4 11 4088.20 -3.58 165.74 .03 61.89 8 12 19

100.00 15 16 37 2424.02 -29.06 54.07 4.85 97.35 15 57 1

100.00 8 13 47 3863.62 -2.47 148.62 359.42 60.20 9 18 lO

110.00 16 50 18 2130.91 -32.22 31.18 4.22 102.08 17 25 49

110.00 8 56 35 3729.50 .26 136.75 357.72 55.82 9 58 45

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY

TOE .0847 TRA -.6098 TC3 4.1385 8AU .6256 SGT 2981.5 8GR 589.0 SG3 898.4

RDE -.2090 RRA -.0590 RE3 .6810 FAU .19993 RRT .7540 RRF -.8195 RTF -.9213

FOE .4902 FRA .0160 FC-15.5144 8SP 10449 SGB 3039.1 R23 -.1723 R13 -.9248

8OE .2255 BRA .6126 0C3 4.1942 FSP 2906 SGI 3015.0 SG2 382.6 THA 8.61

DISTANCE 488.427 EARTH TO MARS

89.46 HCA 151.47 SMA 193.82 ECC .24002 INC .5367 vl 30.210

90.47 TAL 6.42 TAp 157.89 RCA 147.30 Apo 240.34 V2 23.405

167.95 ZAE 166.14 ETE 26.88 ZAC 96.15 ETC 255.75 CLP 152.33

2.01VHp 5.106 DpA .69 RAp 195.31ECC 1.1836

PO CST TIM INJ 2 LAT INJ 2 LONG

2124.2 -26.75 67.81

3488.2 -7.30 159.05

1824.0 -27.74 45.52

3263.6 -6.42 142.06

1530.9 -30.22 22.54

3129.5 -4.23 130.54

ORBIT DETERMINATION ACCURACY

ST 371.8 SR 360.2 SS 395.5

CRT -.3009 CRS .9473 CST -.2806

LSA 547.1MSA 343.0 SSA 86,1

ELI 417.8 EL2 305.7 ALF 138.01

LAUNCH DATE DEC 2 1964 FLIGHT TIME 214.00 ARRIVAL DATE JUL 4 1965

HELIOCENTRIC CONIC DISTANCE 492.063 EARTH TO MARS

RL 147.48 LAL -.00 LOt. 69.85 VL 33.364 GAL 1.31 AZL 89.51HCA 152.45 SMA 193.28 ECC .23799 INC .4862 V1 30.210

RP 234.53 LAP .22 LOP 222.31VP 21.098 GAP 6.19 AZP 90.43 TAL 6.80 TAp 159.25 RCA 147.28 APO 239.28 V2 23.442

RC 204.770 GL 4.8g GP 5.91 ZAL 71.97 ZAP 150.79 ETS 167.81ZAE 166.87 ETE 30.39 ZAC 96.45 ETC 255.74 CLP 151.34

PLANETOCENTRIC CONIC

C3 1t.027 VHL 3.321DLA 18.88 RAL 145.80 RAD 6567.4 VEL 11.507 pTH 2.00 VHp 4.991DpA 1.00 RAp 195.42 ECC 1.1815

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZtATH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 42 4 2713.35 -27.74 75.54 3.83 95.93 14 27 17 2113.6 -26.63 67.05

90.00 6 58 18 40g4.07 -3.38 166.07 358.91 61.87 8 6 32 3494.1 -7.11 159.38

100.00 15 14 56 2414.07 -28.97 53.34 3.66 97.72 15 55 10 1814.1 -27.60 44.81

100.00 8 8 7 3868.78 -2.29 148.91 358.31 60.19 9 12 36 3268.8 -6.24 142.35

110.00 16 48 12 2122.29 -32.10 30.54 3.01 !02.44 17 23 34 1522.3 -30.05 21.92

110.00 8 51 21 3733.33 .40 136.95 356.62 55.82 9 53 34 3133.3 -4.08 130.74

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCuRACy

TOE .0853 TRA -.5820 TC3 4.1707 BAU .6249 9GT 2969.9 SGR 620.0 SG3 942.0 ST 360.4 SR 352.3 SS 392.2

ROE -.2033 RRA -.0523 RE3 .7563 FAU .20846 RRT .7825 RRF -.8498 RTF -.9216 CRT -.3249 CRS .9404 CST -.3362

FOE .4916 FRA -.0719 FC-16.3660 BSP 10410 8GB 3034.0 R23 -.1871 R13 -.9258 LSA 542.1NSA 325.2 SSA 90.4

BDE .2205 BRA .5843 BE3 4.2387 FSP 3054 SG1 3010.0 SG2 380.9 THA 9.43 EL1 410.3 EL2 292.6 ALF 137.02
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. I. 1964)

LAUNCH DATE DEC 2 1964 FLIGHT TIME 216.00 ARR|VAL DATE JUL 6 1965

HELIOCENTRIC CONIC DISTANCE 495.715 EARTH TO MARS

RL 141.48 LAL -.00 LOL 69.85 VL 33.336 GAL 1.37 AZL 89.57 HCA 153.44 SMA 192,77 ECC .25607 INC .4320 vl 30.210

RP 234.17 LAP .19 LOP 223.29 Vp 21.096 GAP 5.76 AZP 90.39 TAL 7.16 TAp 160.60 RCA 147.26 APO 238.27 V2 25.479

RC 206.900 GL 4.56 GP 6.26 ZAL 71.24 ZAp 149.71ETS 167.66 ZAE 167.57 ETE 34.50 ZAC 96.78 ETC 255.73 CLP 150.30

PLANETOCENTRIC CONIC

C3 10.908 VHL 3.303 DLA 18.62 RAL 144.89 RAO 6567.4 VEL 11.502 pTH 2.00 VHp 4.879 DpA 1.33 RAp 195.52 ECC 1.1795

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG ]NJ RT A$C INJ AZMTH [NJ TIME

90.00 13 41 12 2701.01 -27.65 74.83 2.65 96.37 14 26 13

90.00 6 51 57 4102.15 -3.12 166.52 357.80 61.84 8 0 19

100.00 15 13 48 2402.40 -28.86 52.49 2.48 98.15 15 53 51

100.00 8 2 Z 3875.99 -2.05 149.30 357.21 60.17 9 6 38

110.00 16 46 33 2112.26 -31.95 29.79 1.81 102.86 17 21 45

110.00 8 45 47 3738.90 .62 137.24 355.54 55.82 9 48 6

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .0881 TRA -.5559 TC3 4.1912 BAU .6233 8GT 2953.5 8GR 656.5 SG3 987.4

RDE -.1973 RRA -.0451RC3 .8389 FAU .21731 RRT .8074 RRF -.8765 RTF -.9216

FDE .4853 FRA -.1646 FC-17.2471 BSP 10375 SG8 3025.6 R23 -.2030 R 13 -.9265

BOE .2161BRA .5577 BC3 4.2743 FSP 3211 SGI 3001.5 SG2 381.1 THA 10.34

PO CST TIM INJ 2 LAT INJ 2 LONG

2101.0 -26.48 66.16

3502.2 -6.86 159.84

1802.4 -27.43 45.98

3276.0 -6.00 142.75

1512.3 -29.85 21.21

3138.9 -3.87 131.03

ORBIT DETERMINATION ACCURACY

ST 351.3 SR 343.6 SS 385.1

CRT -.3592 CRS .9296 CST -.3985

LSA 535.2 MSA 307.0 SSA 95.6

ELI 405.2 EL2 278.0 ALF 136.76

LAUNCH DATE DEC 2 1964 FLIGHT TIME 218.00 ARRIVAL DATE JUL 8 1965

HELIOCENTRIC CONIC DISTANCE 499.385 EARTH TO MAR S

RL 147.48 LAL -.00 LOt. 69.85 VL 33.310 GAL 1.42 AZL 89.63 HCA 154.43 SMA 192.28 ECC .23425 INC .3741 vl 30.210

RP 233.80 LAp .16 LOP 224.28 VP 21.097 GAp 5.34 AZP 90.34 TAL 7.52 TAp 161.94 RCA 147.24 Apo 237.32 v2 23.517

RC 209.011GL 3.79 GP 6.64 ZAL 70.53 ZAp t48.60 ET8 167.49 ZAE 168.20 ETE 39.29 ZAC 97.14 ETC 255.72 CLP 149.24

FLANETOCENTRIC CONIC

C3 10.798 VML 3.286 DLA 18.30 RAL 144.00 RAO 6567.4 VEL 11.497 pTH 2.00 vHp 4.771DpA 1.71 RAp 195.61ECC 1.1777

LNCH AZMTH LNCH TIME t-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ_TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 13 40 58 2686.48 -27.53 73.59 1.49 96.89 14 25 45 2086.5 -26.29 65.14

90.00 8 45 5 4112.54 -Z.78 167.10 356.70 61.81 7 53 38 3512.5 -6.53 160.43

100.00 15 13 15 2588.90 -28.72 51.51 1.30 98.65 15 53 4 1788.9 -27.23 43.03

100.00 7 $5 29 3885.36 -1.73 149.82 356.12 60.15 9 0 15 3285.4 -5.69 143.27

110.00 16 45 22 2100.71 -31.77 28.94 .62 103.34 17 20 22 1500.7 -29.61 20.40

110.00 8 39 52 3746.32 .90 137.63 354.47 55.83 9 42 18 3146.3 -3.59 131.42

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0914 TRA -.3330 TC3 4.2011BAU .6211 9GT 2933.7 9G4_ 699.3 8G3 1034.3 ST 344.2 5R 334.5 85 376.0

RDE -.1912 RRA -.0374 RC3 .9295 FAU .22647 RRT .8290 RRF -.8998 RTF -.9211 CRT -.3957 CRS .9151 CST -.4589

FOE .4741FRA -.2§95 FC-18.1568 BSP 10355 SG8 3015.9 R23 -.2197 R13 -.9271 LSA 527.0 MSA 289.4 SSA 101.5

80E .2119 8RA .5343 BC3 4.3027 F8p 3380 SG1 2991.4 8G2 383.5 THA 11.37 EL1 401.1 EL2 263.6 ALF 137.07

LAUNCH DATE DEC 2 1964 FLIGHT TIME 220.00 ARRIVAL OATE JUL 10 ]965

HELIOCENTRIC CONIC DISTANCE 503.071 EARTH TO WARS

RL 147.48 L4L -.00 LOL 69.85 VL 33.285 GAL 1.48 AZL 89.69 HCA 155.42 SMA 191.82 ECC .23253 INC .3104 vl 30,210

RP 233.44 LAP .13 LOP 225,28 VP 21.100 GAp 4.92 A2p 90.28 TAL 7.85 TAp 163.28 RCA 147.22 APO 236.43 VZ 23.555

RC 211.104 GL 5,17 GP 7.05 ZAL 69.85 ZAp 147.45 ETS 167.31 ZAE 168.74 ETE 44.86 ZAC 97.52 ETC 255.71 CLP 148.14

PLANETOCENTRIC CONIC

C3 10.697 VHL 3.271DLA 17.93 RAL 143.13 RAD 6567.4 YEL 11.495 pTH 2.00 VHp 4.667 OpA 2.13 RAp 195.68 ECC 1.1T61

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.39 .32 97.47 14 25 52 2069.8 -26.07 63.97

167.82 355.62 61.77 7 46 28 3525.4 -6.13 161.15

50.39 .13 99.22 15 52 51 1773.4 -26.99 41.94

150.46 355.05 60.13 8 53 25 3297.0 -5.30 143.91

27.97 359.42 103.88 17 19 28 1487.5 -29.33 19.47

138.12 353.42 55.84 9 36 10 3155.7 -3.23 131.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2904.5 8GR 748.3 SG3 1082.7 ST 339.8 SR 323.8 Ss 359.6

RRT .8468 RRF -.9195 RTF -.9204 CRT -.4524 CRS .8905 CST -.5343

SGB 2999.3 R23 -.2366 R13 -.9277 LSA 515.8 MSA 267.3 SSA 110.1

SG1 2974.0 SG2 388.7 THA 12.52 EL1 400.2 EL2 245.1 ALF 138.05

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

90.00 13 41 23 2669.84 -27.39

90.00 6 37 42 4125.36 -2.37

100.00 15 13 18 2373.43 -28.56

IDO.OO 7 48 28 3897.00 -1.34

110.O0 16 44 41 2087.31 -31._6

110.00 8 33 34 3755.68 1.26

DIFFERENTIAL CORRECTION8

TOE .0988 TRA -.5080 TC3 4.1953 BAU .6178

ROE -.1842 RRA -.0286 RE3 1.0290 FAU .23589

FDE .4471FRA -.3890 FC-19.0907 BSP 10295

BOE .2091BRA .5088 BC3 4.3196 FSP 3546

LAUNCH DATE DEC Z 1964 FLIGHT TIME 222.00 ARRIVAL DATE JUL 12 1965

HELIOCENTRIC CONIC DI STANCE 506.772

RL 147.48 LAL -,00 LOL 69.85 VL 33.262 GAL 1.53 AZL 89.76 HCA 156.42 SMA

RP 233.07 LAp .10 LOP 226.27 VP 21.105 GAP 4.51AZp 90.22 TAL 8.18 TAp

RC 213,179 GL 2.48 GP 7.51 ZAL 69.20 ZAp 146.27 ETS 167.11 ZAE 169.17 ETE

PLANETOCENTRIC CONIC

C3 10.605 VML 3.257 OLA 17.48 RAL 142.27 RAD 6567.4 VEL 11.489 PTH 2.00 VHp

LNCM AZMTH LNCH TIME t-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

90.00 13 42 28 2650.93 -27.22 71.03 359.16 98.13

90.00 6 29 45 4140.74 -1.87 168.68 354.55 61.74

100.00 15 13 57 2355.87 -28.36 49.12 358.95 99.86

100.00 7 40 56 3911.04 -.86 151.23 353.99 60.12

110.00 16 44 31 2072.54 -31.31 26.87 358.22 104.48

110.O0 8 26 52 3767.13 1.69 138.72 352.39 55.85

DIFFERENTIAL CORRECTIONS

TDE .1066 TRA -.4858 TC3 4.1810 BAU .6144

RDE -.1769 RRA -.0191 RE3 1.1384 FAU .24559

FOE .4141 FRA -.4805 FC-20.0486 8SP 10231

BDE .2066 BRA .4861BC3 4.3332 FSP 3726

EARTH TO MARS

191.39 ECC ,23090 INC .2436 vl 30.210

164.60 RCA 147.20 Apo 235.58 v2 23.593

51.21 ZAC 97.93 ETC 255.70 CLP 147.02

4.566 DpA 2.59 RAp 195.75 ECC 1.1745

INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

14 26 38 2050.9 -25.81 62.65

7 38 46 3540.7 -5.64 162.02

15 53 13 1755.9 -26.71 40.71

8 46 7 3311.0 -4.83 144.69

17 19 3 1472.5 -29.00 18.45

9 29 39 3167.1 -2.80 152.51

ORBIT DETERMINATION ACCURACY

ST 337.8 SR 312.3 SS 342.8

CRT -.5093 CRS .8576 CST -.6000

LSA 504.5 MSA 245.2 SSA 120.2

EL1 400.2 EL2 226.8 ALF 139.39

HID-COURSE EXECUTION ACCURACY

SGT 2872.9 8GR 804.9 SG3 1132.5

RRT .8615 RRF -.9361RTF -.9195

SGB 2983.5 R23 -.2530 R13 -.9284

SG1 2957.0 SG2 397.0 THA 13.85
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !. 1964)

L_UNCH OATE DEC 2 196A

HELIOCENTR|C CONIC

RL 147.48 LAL -.QD

RP 232.70 LAP .07

RC 215.236 GL 1.74

PLANETOCENTRIC CONIC

C3 10.521VML 3.244

LNCM AZMTH LNCH TIME

90.00 13 44 14

90.00 6 21 12

100.00 15 15 17

100.00 7 32 51

110.00 16 44 54

110.00 8 19 43

FLIGHT TIME 224.00

DISTANCE 510.489

LOL 69.85 VL 33.239 GAL 1.58 AZL 89.83 HCA 157.42

LOP 227.27 VP 21.113 GAp 4.11 AZp 90.16 TAL 8.49

GP 8.00 ZAL 68.58 ZAp 145.05 ETS 166.89 ZAE 169.43

DLA 16.96 RAL 141.42 RAD 6567.4 VEL 11.485 flTH 2.00

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2629.61 -27.00 69.51 357.99 98.87

4158.84 -1.29 169.69 353.49 61.71

2336.03 -28.1Z 47.70 357,77 100.38

3927.65 -.30 132.14 352.94 60.11

2055.63 -31.01 25.64 357.01 105.15

3780.81 2.22 139.43 351.37 55.88

ARRIVAL DATE JUL 14 1965

EARTH TO MARS

SMA 190.98 ECC .22935 INC .1684 Vl 30.210

TAp 165.91 RCA 147.18 APO 234.78 V2 23.631

ETE 58.30 ZAC 98.37 ETC 255.68 CLP 145.86

VHp 4.469 DpA 3.11 RAp 195.81ECC 1.1731

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

14 28 4 2029.6 -25.50 61.16

7 30 31 3558.8 -5.06 163.04

15 54 13 1736.0 -26.38 39.33

8 38 19 3327.6 -4.27 145.61

17 19 9 1455.6 -28.62 17.26

9 22 44 3180.8 -2.27 133.23

DIFFERENT IAL CCRR[CTION$

TOE .1162 TRA -.4644 TC3 4.1515 8AU .6102

RDE -.1687 RRA -.0084 RC3 1.2593 FAU .25558

FDE .3658 FRA -.6026 FC-21.0305 BSP 10166

80E .2048 BRA .4645 BC3 4.3383 FSIP 3907

MID-COURSE ExECuTION ACCURACY

SGT 2833.g SGR 869.7 SG3 1184.0

RRT .8733 RRF -.9499 RTF -.9182

SGB 2964.3 R23 -.2687 R13 -.9291

SGl 2936.0 SG2 409.0 THA 15.31

LAUNCH DATE DEC 2 1964 FLIGHT TIME 226.00

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 232.32 LAp .03

RC 217.275 GL .91

PLANETOCENTRIC CONIC

C3 10.448 VHL 3.232

LNCH AZMTH LNCH TIME

90.00 13 46 45

90.OO 6 12 0

100.00 15 17 17

100.00 7 24 10

110.00 16 45 51

110.00 8 12 4

ORBIT DETERMINATION ACCURACY

ST 338.9 SR 299.0 SS 322.3

CRT -.5724 CRS .8055 CST -.6558

LSA 491.4 MSA 220.5 SSA 134.1

ELI 401.9 EL2 206.8 ALF 141.20

ARRIVAL DATE JUL 16 1965

DISTANCE 514.220 EARTH TO MARS

LOL 69.85 VL 33.218 GAL 1.63 AZL 89.91 HCA 138.42 SMA 190.59 ECC .22789 INC .0839 vl 50.210

LOP 228.27 VP 21.123 GAP 3.71 AZP 90.08 TAL 8.79 TAp 167.21 RCA 147.16 APO 234.03 V2 23.670

GP 8.54 ZAL 68.00 ZAp 143.78 ETS 168.68 ZA[ 169.51 ETE 85.93 ZAC 98.86 ETC 255.66 CLP 144.67

DIFFERENTIAL CCRRECTION$

TDE .1291 TRA -.4444 TC3 4.1103 BAU .6061

ROE -.1590 RRA .0037 RC3 1.3934 FAU .26592

FOE .2979 FRA -.7340 FC-22.0397 BSP 10108

BDE .2048 BRA .4444 BC3 4.3401FSP 4095

DLA 18.36 RAL 140.58 RAD 6567.4 VEL 11.482 PTH 2.00 VHP 4.376 DPA 3,68 RAP 193.86 ECC 1.1719

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2605.67 -26.74 67.81 355.82 99.68 14 30 11 2003.7 -25.13 39.51

4179.87 -.61 170.88 352.45 6t.69 7 21 40 3579.9 -4.39 164.22

2313.73 -27.83 46.10 356.59 101.37 15 53 31 1713.7 -25.98 $7.79

3947.03 .36 153.20 351.91 60.11 8 29 57 3347.0 -3.62 148.67

2056.59 -30.67 24.27 355.80 105.90 17 19 48 1436.6 -28.18 15.95

3796.94 2.83 140.27 350.36 55.92 9 15 21 3196.9 -1.88 134.07

MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2790.2 $GR 943.8 SG3 1237.3 ST 345.5 SR 283.1 SS 299.4

RRT .8821 RRF -.9611 RTF -.9164 CRT -.6423 CRS .7190 CST -.6834

SGB 2943.5 R23 -.2831 R13 -.9299 LSA 477.7 MSA 193.3 SSA 153.6

$G1 2914.6 SG2 425.6 THA 16.99 ELI 406.9 EL2 184.3 ALF 143.67

LAUNCH DATE OEC Z 1964

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 231.95 LAP .00

RC 219.295 GL .01

PLANETOCENTRIC CONIC

C3 10.379 VHL 3.222

LNCH AZMTH LNCH TIME

90.00 15 50 2

90.00 6 2 6

100.00 15 20 0

100.00 7 14 49

110.00 16 47 26

110.00 8 5 55

FLIGHT TIME 228,00 ARRIVAL DATE JUL 18 1965

OISTANCE 517.966 EARTH TO MARS

LOL 69.85 VL 33.198 GAL 1.67 AZL 90.00 HCA 159.43 SMA 190.23 ECC .22651 INC .0000 vt 30.210

LOP 229.28 Vp 21.135 GAp 3.32 AZP 90.00 TAL 9.07 TAp 168.49 RCA 147.14 Apo 23S.32 v2 25.709

GP 9.14 ZAL 67.45 ZAP 142.47 ETS 166.40 ZAE 169.35 ETE 73.86 ZAC 99.40 ETC 255.64 CLP 143.44

OL4 15.66 RAL 139.75 RAD 6567.4 VEL 11.479 pTH 2.00 VHP 4.286 DpA 4.$1 RAp 195.91ECC 1.1708

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2578.90 -26.42 65.91 355.63 100.58 14 33 1 1978.9 -24.69 57.6?

4204.06 .17 172.21 351.41 61.68 7 12 10 3604.1 -3.62 165.57

2288.75 -27.49 44.33 355.39 102.24 15 58 9 1668.8 -25.52 36.08

3969.43 1.12 154.43 350.88 60.13 8 20 58 3369.4 -2.86 147.91

2015.21 -30.26 22.74 354.58 106.72 17 21 1 1415.2 -27.67 14.50

3815.74 3.55 141.26 349.37 55.98 9 7 28 3215.7 -.94 135.05

tIFF[RENT IAL CCRRECTIONS

TOE .1428 TRA -.4267 TC3 4.0557 8AU .6017

ROE -.1481RRA .0170 RC3 1.5406 FAU .27623

FOE .2175 FRA -.8691 FC-25.0411BSP 10042

BOE .2057 8RA .4270 SC3 4.3566 FSP 4293

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2740.0 SGR 1027.5 SG3 1290.6 ST 355.7 SR 265.3 SS 281.9

RRT .8884 RRF -.9701RTF -.9141 CRT -.7078 CRS .5921CST -.6539

SG8 2926.3 R23 -.2954 RI3 -.9310 LSA 465.3 MSA 184.0 SSA 161.1

SGi 2892.0 $G2 446.9 THA 18.89 EL1 413.4 EL2 161.2 ALF 146.40

LAUNCH DATE DEC 2 1964 FLIGHT TIME 230.00 ARRIVAL DATE JUL 20 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 251.57 LAp -.03

RC 221.297 GL -1.00

PLANETOCENTRIC CONIC

C5 10.522 VHL 3.213

LNCH AZMTH LNCH TIME

90.00 13 54 8

90.00 5 51 25

100.00 15 23 30

100.00 7 4 44

110.00 16 49 40

110.00 7 55 4

DISTANC_ 521.725 EARTH TO MARS

LOt. 69.85 VL 33.179 GAL 1.71 AZL 90.10 HCA 160.43 SMA 189.88 ECC .22520 INC .0959 vl 50.210

LOP 250.29 vP 21.149 GAP 2.94 AZP 89.91 TAL 9.34 TAp 169.77 RCA 147.12 APO 232.64 V2 23.748

GP 9.80 ZAL 66.93 ZAP 141.11ETS 166.12 ZAE 168.94 ETE 61.69 ZAC 99.99 ETC 255.62 CLP 142.17

DIFFERENTIAL CORRECTIONs

TOE .1600 TRA -.4096 TC3 3.9836 BAU .5979

ROE -.1848 RRA .0324 RC3 1.7044 FAU .28679

FOE .1090 FRA-t.Ot77 FC-24.0538 BSP 9936

BDE .2092 BRA .4109 BC3 4_3329 FSp 4482

DLA 14.86 RAL 138.93 RAD 6367.4 VEL 11.477 PTH 1.99 VHP 4.201DpA 5.02 RAp 195.96 ECC 1.1699

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2549.02 -26.03 63.61 354.44 101.56 14 36 37 1949.0 -24.17 55.63

4231.72 1.06 175.75 350.39 81.70 7 1 57 3631.7 -2.73 167.12

2260.82 -27.07 42.36 354.18 103.20 16 I 11 1660.8 -24.98 34.18

3995.16 1.99 155.84 349.88 80.17 8 11 19 3395.2 -1.99 149.32

1991.23 -29.78 21.04 355.33 107.62 17 22 51 1391.2 -27.08 12.89

3837.51 4.38 142.40 348.39 56.06 8 59 1 3237.5 -.11 136.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2684.2_,R 1122.9 SG3 1345.3 ST 372.4 SR 245.4 $8 274.1

RRT .8924 RRF -.9772 RTF -.9113 CRT -.7739 CRS .3925 CST -.5249

6G8 2909.8 R23 -.3048 R13 -.9325 LSA 454.4 NSA 220.7 SSA 133.4

SG1 2870.7 SG2 473.7 THA 21.07 EL1 423.7 EL2 135.5 ALF 149.76
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 2 1964 FLIGHT TIME 232.00 ARRIVAL DATE JUL 22 1965

HELIOCENTRIC CO_IC

RL 147.48 LAL -.00

RP 231.20 LAP -,06

RC 223.281 GL -2.11

PLANETOCENTRIC CONIC

C3 10.276 VHL 3.Z06

LNCH AZMTH LNCH TIME

90.00 13 59 7

90.00 S 39 52

1OO.OO 15 27 50

100.00 6 53 50

110.00 16 52 36

110.00 7 45 53

DIFFERENTIAL CORRECTIONS

TOE .1780 TRA -.3941

ROE -.1190 RRA .0501

FOE -.0227 FRA-l.1767

BOE .2142 BRA .3973

LOL 69.85 VL

LOP 231.30 yp

GP 10.54 ZAL

OISTANCE 525.498 EARTH TO MARS

33.161 GAL 1.75 AZL 90.20 HCA 161.45 SMA 189.56 ECC .22396 INC .2039 vl 30.210

21.165 GAp 2.57 AZP 89.81 TAL 9.59 TAp 171.03 RCA 147.10 ApO 252.01 v2 23.T88

66.46 ZAp 139.70 ETS 165.82 ZAE 168.28 ETE 89.06 ZAC 100.64 ETC 255.59 CLP 140.87

DLA 13.94 RAL 138.10 RAO 6567.4 VEL 11.475 pTH

L-I TIME INJ LAT INJ LONG INJ RT kSC INJ AZNTH INJ TIN[

2515.70 -25.55 61.49 353.22 102.63 14 41 3

4263.25 2.06 175.31 349.39 61.75 6 50 55

2229.60 -26.56 40.18 352.95 104.24 16 4 59

4024.58 2.99 137.46 348.89 60.24 8 0 55

1964.34 -29.21 19.13 332.07 108.61 17 25 20

3862.61 5.33 143.72 347.43 56.19 8 49 56

MID-COURSE ExECuTION ACCURACY

TC3 3.8960 BAu .3947 9GT 2820.6 8GR 1231.2 SG3 1400.4

RC3 1.8860 FAU .29758 RRT .8944 RRF -.9829 RTF -.9079

FC-23.0531 BSP 9838 Sg8 2895.4 R23 -.3107 R13 -.9347

BC3 4.3285 FSP 4677 SG1 2850.8 SG2 506.2 THA 23.58

1.99 VHP 4.120 OpA 5.81 RAp 198.00 ECC 1.1691

PO CST TIM INJ 2 LAT INJ 2 LONG

1915.7 -23.56 53.39

3663.3 -1.71 168.88

1629.6 -24.34 32.08

3424,6 -1.00 150.94

1364.3 -26.39 11,10

3262.6 .85 137.49

ORBIT DETERMINATION ACCURACY

ST 392.8 SR 217.6 88 288.4

CRT -.8308 CRS .1521CST -.2907

LSA 448.6 MSA 271.9 SSA 106.5

EL1 435.5 EL2 109.2 ALF 153.50

LAUNCH DATE DEC 2 1964 FLIGHT TIME 234.00 ARRIVAL DATE JUL 24 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00 LOt. 69.83 VL

qP 230.82 LAp -.10 LOP 232.32 VP

RC 225.247 GL -3.36 GP 11.36 ZAL

PLANETOCENTRIC CONIC

C3 10.243 VHL 3.200

LNCH AZI4TH LNCM TIM(

90.00 14 5 2

90.00 5 27 20

100.O0 15 33 3

100.00 6 42 I

110.O0 16 56 19

110.O0 7 35 15

DIFFERENTIAL CCRRECT|ONS

TOE .1979 TRA -.3818 TC3 3.7906 BAU .5926

RDE -.0997 RRA .0702 RC3 2.0875 FAU .30789

FOE -.1843 FRA-1.3430 FC-26.0221 BSP 9834

BOE .2216 8RA .3862 8C3 4.3274 FSP 4880

DISTANCE 529.284 EARTH TO MARS

33,144 GAL 1.79 AZL 90.32 HCA 162.46 SMA 189.25 ECC .22279 INC .3240 vl 30.210

21.183 GAP 2.20 AZP 89.69 TAL 9.83 TAp 172.29 RCA 147.09 APO 231.41 V2 23.827

66.03 ZAp 138.23 ETS 165.49 ZAE 167.36 ETE 95.72 ZAC 101.37 ETC 255.56 CLP 139.53

OLA 12.88 RAL 137.28 RAD 8567.4 VEL 11.473 PTH 1.99 VHp 4.044 OpA 6.69 RAp 196.06 ECC 1.1686

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2478.53 -_4.98 58.92 351.98 103.80 14 46 21 1878.5 -22.83 50.90

4299.12 3.23 177.31 348.40 61.$5 6 39 0 3699.1 -.56 170.88

2194.70 -23.96 37.76 351.70 103.37 16 9 38 1594.7 -23.59 29.76

4058.19 4.12 159.31 347.91 60.37 7 49 39 3458.2 .14 152.78

1934.17 -28.53 17.06 330.79 109.68 17 28 33 13_4.2 -25.59 9.12

3891.49 6.42 143.24 346.49 56.35 8 40 6 3291.5 1.96 139.00

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2550.4 9GR 1354.2 963 1455.1 ST 418.5 SR 186.9 SS 332.6

RRT .8942 RRF -.9872 RTF -.9034 CRT -.8751CR9 -.0573 CST -.0059

SGIB 2887.6 R23 -.3129 R13 -.9375 LSA 450.5 MSA 332.7 SSk 83.3

$G1 2835.7 9G2 545.2 THA 26.45 EL1 450.5 EL2 84.0 ALF 157.84

LAUHCH OATE DEC 2 1964 FLIGHT TIME 236.00 ARRIVAL DATE JUL 26 1965

HELIOCENTRIC C(_NIC

RL 147.48 LAL -.00

RP 230,43 LAP -,13

RC 227.199 GL -4.76

PLANETO(ENTRIC CONIC

CS 10.226 VHL 3.198

LNCH AZMTH LNCH TIME

90.00 14 12 I

90.00 5 13 42

100.00 15 39 16

100.00 6 29 8

110.00 17 O 52

110.00 7 24 0

DIFFERENTIAL CORRECTIONS

TDE .2206 TRA -.3703

ROE -.0756 RRA .0939

FOE -.3813 FRA-1.5212

8OE .2332 BRA .3820

LOL 69.85 YL

LOP 235.33 VP

GP 12.28 ZAL

DISTANCE 533.083 EARTH TO MARS

33._27 GAL 1.82 AZL 90.46 HCA 163,48 SMA 188,96 ECC .22169 INC .4601 vl 30.Z10

21.202 GAP 1.84 AZP 89.56 TAL 10.05 TAp 173.55 RCA 147.07 Apo 230.85 V2 23.867

65.64 ZAP 136.71ET$ 165.14 ZAE 166.19 ETE 101.54 ZkC 102,19 ETC 255.52 CLP 138.15

DLA 11.66 RAL 136.44 RAO 6567.4 VEL 11.472 pTH 1.99 VHp 3.973 OpA 7.67 RAp 196.12 ECC 1.1683

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2437.03 -24.27 56.08 350.72 105.05 14 52 38 1837.0 -21.97 48.17

4339,95 4.54 179,80 547.44 62.02 6 26 2 3740.0 .76 173.16

2155.63 -25.22 35.09 350,42 106.60 16 15 11 1555.6 -22.71 27.19

4096.58 5.41 161.43 346.96 60.56 7 37 24 3496.6 1,45 154.89

1900.26 -27.73 14.75 349.47 110.83 17 32 33 1300.3 -24,65 6.94

3924,71 7,67 147.00 345,57 56.59 8 29 25 3324.7 3.22 140.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.6646 BAU .5922 8GT 2471.5 9GR 1493.4 863 1508.1 ST 450.0 SR 151.5 SS 410.6

RC3 2.3098 FAU .31799 RRT .8921RRF -.9906 RTF -.8980 CRT -.8930 CRS -.1469 CST .2540

FC-26.9214 BSP 9808 SGB 2887,7 R23 -.3100 R13 -.9414 LSA 499.3 Rsa 375.1 5sa 64.0

BC3 4.3319 FSP 5079 SGt 2826.7 SG2 590.1THA 29.75 ELI 470.3 EL2 65.3 ALF 162.93

LAUNCH DATE DEC 2 1964 FLIGHT TIME 238.00 ARRIVAL DATE JUL 28 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 230,05 LAp -.16

RC 229.120 GL -8.35

PLANETOCENTRIC CONIC

C3 10.229 VHL 3,198

LNCN AZMTN LNCH TIME

90.00 14 20 8

90.00 4 58 44

100.O0 15 46 34

100.00 8 14 59

110.00 17 6 22

110.00 7 11 41

DIFFERENTIAL CORRECTION8

TDE .2567 TRA -.3489

ROE -.0420 RRA .1250

FOE -.6547 FRA-l.7460

8DE .2601 BRA .3706

LOL 69.85 VL

LOP 234.36 Vp

GP 13.32 ZAL

DISTANCE 536.897 EARTH TO MARS

33.112 GAL 1.83 AZL 90.61HCA 164.50 SMA 188.69 ECC .22065 INC .6117 vl 30.210

21.224 GAP 1.48 A ZP 89.41 TAL 10.26 TAp 174.76 RCA 147.05 APO 230.32 v2 23.907

65.31 ZAP 135,12 ETS 164.74 ZAE 164.78 ETE 106.47 ZAC 105.11ETC 255.47 CLP 136.73

DLA 10.26 RAL 135.38 RAD 6567.4 VEL 11.472 pTH 1.99 VHp 3.908 DpA 8,78 RAp 196.20 ECC 1.1685

L-I TIME INJ LAT INJ LONG _NJ RT A$C INJ AZI4TH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

2390.59 -23.41 52.95 349.43 106,40 14 59 58 1790.6 -20.94 45.15

4386.53 6.02 182.42 346.51 62,28 6 11 51 3786.5 2,27 175.76

2111.82 -24.34 32.13 349.12 107.91 16 21 46 1511.8 -21.66 24,36

4140.52 6.87 163.87 346,04 60.84 7 24 0 3540.5 2.93 157,30

1662,10 -26.78 12,19 348.13 112.08 17 37 24 1262.1 -23.55 4.52

3963.01 9.10 149.04 344.69 56.91 8 17 44 3363.0 4.68 142.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3 3.5699 BAU .6016 SGT 2414.4 8GR 1661.3 sg3 1568.6 ST 502.4 SR 113.0 SS 541.6

RC3 2,5699 FAU .32945 RRT .8912 RRF -.9932 RTF -.8953 CRT -.7795 CRS .0184 CST .4889

FC-27.8820 BSP 9522 SGB 2930.8 R23 -.2962 R13 -.9483 LSA 639.9 RSA 383.2 SSA 46.7

BC3 4.3987 FSP 5187 SG1 2860.9 8G2 635.9 THA 33,38 EL1 510,3 EL2 69.7 ALF 169.87
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OATE DEC 2 1964

HELIOCENTRIC C(_IIC

RL 147.48 LAL -.00

RP 229,6? LAP -.20

RC 251.027 GL -8.15

PLANETOCENTRIC CONIC

CS 10.IS9 VHL 3°203

LNCH AZNTM LNCH TIME

90.00 14 29 56

90.00 4 42 15

lO0.O0 15 59 9

100.00 S 59 25

110.00 17 12 $7

110.00 G 58 4

FLIGHT TIME 240.00 ARRIVAL DATE JUL 30 1965

LOL 69.85 VL

LO4_ 235.38 VP

GP 14.50 ZAL

DISTANCE 540.719 EARTH TO MARS

33,098 GAL 1.88 AZL 90.79 HCA 165.53 SMA 188.43 ECC .21987 INC .7897 vl 30.210

21.247 GAP 1.13 AZP 89.24 TAL 10.45 TAp 175.98 RCA 147.04 APO 229.83 V2 23.940

65.05 ZAP 133.45 ETS 164.32 ZAE 163.14 ETE 110.55 ZAC 104.17 ETC 255.41CLP 135.21

DLA 8.64 RAL 134.70 RAD 8567.4 VEL 11.474 PTH 1.99 VHp 3.850 DpA 10.03 RAp 198.31 ECC 1.1688

L-I TIME [NJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2338.33 -22.37 49.48 548.11 107.83 15 8 34 1736.3 -19.72 41.80

4439.94 7.70 185.45 345.62 62.67 S 56 15 3839.9 3.98 178.75

2062.44 -23.28 26.86 347.78 109.32 18 29 31 1482.4 -20.42 21.22

4191.06 8.$4 166.70 545.17 81,24 7 9 14 3591.1 4.84 180.08

1818.92 -25.65 9.34 346.76 113.41 17 43 18 1218.9 -22.26 1.83

4007.34 10.74 151.43 343.85 57.35 8 4 51 3407.3 8.38 145.08

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .2779 TRA -.3467 TC3 3.3820 OAU .80§8 8GT 2309.6 8¢4R 1842.1 883 1615.1

ROE -.0035 RRA .1578 RC3 2.8409 FAU .33819 RRT .8638 RRF -.9951RTF -.8885

FOE -.9348 FRA-1.9449 FC-28.§399 BSP 9733 SG8 2954.3 R23 -.2836 R13 -.9839

8DE .2780 8RA .3810 BC3 4.4189 FSP 5387 SG1 2871.8 882 693.1THA 37.76

LAUNCH DATE DEC 2 1964 FLIGHT TIME 242.00 ARRIVAL DATE AUG 1 1965

HELIOCENTRIC CONIC DISTANCE 544.554 EARTH TO MARS

RL 147.48 LAL -.OO LOi. 69.85 VL 33.084 GAL 1.80 AZL 90.99 HCA 166.56 SMA 188.19 ECC .21874 INC .9864 Vt 30.210

RP 229.28 LAp -.23 LOP 236.41 VP 21.271 GAP .79 AZP 89.04 TAL 10.62 TAp 177.18 RCA 147.03 APO 229.36 V2 23.988

RC 232.913 GL -10.21 GP 15.85 ZAL 64.86 ZAp 131.71 ETS 163.85 ZAE 161.26 ETE 113.87 ZAC 105.37 ETC 255.34 CLP 153.76

PLANETOCENTRIC CONIC

CS 10.324 VHL 3.213 OLA 6.76 RAL 133.78 RAD 6567.4 VEL 11.477 PTH 1.99 VHp 3.800 OPA 11.44 RAp 198.48 ECC 1.1999

LNCH AZMTM LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZlATH |NJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

90.00 14 40 37 2279.31 -21.09 45.62 346.77 109.35 15 18 36 1679.3 -18.25 38.09

90.00 4 23 54 4501.51 9.61 188.97 344.80 63.24 5 38 58 3901.5 5.94 182.21

100.00 18 S 10 2008.56 -21.96 25.22 346.43 110.81 16 38 37 1408.6 -18.93 17.78

100.00 5 42 1 4249.49 10.44 170.00 344.36 61.83 6 52 50 3649.§ G.59 163.32

110.00 17 20 47 1769.92 -24.28 6.19 345.37 1t4.83 17 SO 17 1169.9 -20.73 358.85

110.00 6 42 53 4058.90 12.62 184.24 343.07 57.96 7 $0 32 3458.9 8.30 147.81

DIFFERENTIAL CCRRECTION9 MID-CoURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3035 TRA -.3442 TC3 3.1824 BAU .6173 SGT 2204.0 $GR 20§2.2 SG3 1858.7 ST 575.4 SR 148.9 SS 880.3

ROE .0473 RRA .1982 tiC3 3.1422 FAU .34633 RRT .8745 RRF -.9965 RTF -.6748 CRT .3448 CRS .8980 CST .6978

FOE-1.2785 FRA-2.1828 FG-Z1).0411BSAP _948 SGB 3011.5 RZ3 -.2826 R13 -.9613 LSA 975.3 MSA 378.0 SSA 28.3

BDE .3072 BRA .3972 BC3 4.4723 FSP 5547 SG1 2916.0 882 752.3 THA 42.67 EL1 577.8 EL2 138.2 ALF 5.41

ORBIT DETERMINATION ACCURACY

ST 535.6 SR 101.8 8S 882.G

CRT -.2882 CRS .5258 CST .6081

LSA 785.4 MSA 380.8 SSA 36.8

EL1 536.4 ELI 9T.3 ALF 176.76

LAUNCH DATE DEC 2 1984 FLIGHT TIME 244.00 ARRIVAL DATE AUG $ 1995

HELIOCENTRIC CONIC OISTANCE 548.401 EARTH TO MARS

RL 147.48 LAL -.00 LOL 89.65 VL 33.071GAL 1.92 AZL 91.22 HCA 167.59 8NA 187.97 ECC .21787 INC 1.2209 V! 30.210

RP 228.89 LAP -.28 LOP 237.44 VP 21.297 GAP .45 AZP 88.81TAL 10.79 TAP 178.37 RCA 147.01APO 228.92 V2 24.029

RC 254.778 GL -12.60 GP 17.39 ZAL 64.77 ZAP 129.87 ET8 163.33 ZAE 159.14 ETE 116.50 ZAC 108.38 ETC 255.25 CLP 132.20

PLANETOCENTRIC CONIC

CS 10.440 VML 3.2310LA 4.55 RAL 132.80 RAD 6587.4 VEL 11.482 PTH 2.00 VHP 3.752 OPA 13.06 RAP |99.87 ECC 1.1718

LNCH AZNTN LNCH TIME L-I TIME XNJ LAT

90.00 14 53 27 2212.23 -19.51

go.o0 4 3 15 4573.11 11.70

100.00 16 18 56 1942.96 -20.37

100.00 5 22 27 4317.61 12.60

110.00 17 30 5 1714.02 -22.64

110.00 6 25 48 4119.32 14.77

DIFFERENTIAL CORRECTIONS

TOE .3322 TRA -.3433 TC3 2.9581 8AU .8364

ROE .1144 RRA .2478 RC3 3.4894 FAU .35293

FOE-1.8895 FRA-2.3954 FC-29.2654 OSP 10277

BDE .3514 8RA .4234 BC3 4.5592 FSP 5688

LAUNCH DATE DEC 2 1964

HELIOCENTRIC C(_4IC

RL 147.48 LAL -.OO LOL 69.85 VL 33.089 GAL

RP 228.51 LAp -.30 LOP 238.48 VP 21.325 GAp

INJ LONG INJ RT ASC INJ AZNTH INJ T|ME PO CST TIN INJ 2 LAT INJ 2 LONG

41.33 345.42 110.94 15 30 19 1612.2 -16.49 33.98

193.11 344.07 84.06 5 19 28 3973.1 8.19 186.26

21.17 345.08 112.37 18 49 19 1343.0 -17.18 13.85

173.90 343.65 62.8? 6 34 25 3717.6 8.84 167.13

2.68 343.95 116.32 17 56 39 1114.0 -18.92 355.52

157.60 342.39 58.62 7 34 27 3519.3 10.54 151.06

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2091.4 SGR 2293.9 SG3 1694.9 ST 619.6 SR 251.3 SS 1073.0

RRT .8621RRF -.9975 RTF -.8608 CRT .8366 CRS .9807 CST .7631

SGB 3104.2 R23 -.2342 R13 -.9698 LSA 1209.1NSA 371.1SSA 21.8

SG1 2998.4 SG2 811.3 THA 48.08 ELI 641.9 ELI 187.1 ALF 15.86

FLIGHT TIME 246.00 ARRIVAL DATE AUG 5 Ig6s

DISTANCE 552.260 EARTH TO" MARS

1.94 AZI. 91,30 HCA 168,62 SMA 167,76 ECC .21705 INC 1.4987 Vl 30.210

.12 AZP 08,53 TAL 10,93 TAp 179.55 RCA 147,00 APO 228.51 V2 24.070

RC 236.623 GL -15.37 GP

PLANETOCENTRIC CONIC

C3 10.830 VHL 3.260 DLA

LNCH AZNTN LNCM TIME L-I TIME INJ LAT

90.00 15 8 33 2135.38 -17.57

90.00 3 39 44 4657.28 14.23

100.00 18 30 49 1870.03 -18.41

tO0.O0 5 0 9 4397.82 15.05

110.00 17 41 10 1649.84 -20.65

110.00 6 S 18 4190.78 17.23

DIFFERENTIAL CCRRECTIONS

TOE .3629 TRA -.3455 TC3 2.7081BAU .6651

RDE .2034 RRA .3086 RC3 3.8175 FAU .35731

F08-2.1891FRA-2.6347 FC-29.|008 BSP 10748

BOE .4161 8RA .463Z 8C3 4.6805 FSP 5794

19.19 ZAL 64.79 ZAp 127.92 ETS 162.77 Z/dE 156.77 ETE 118.53 ZAC 108.38 ETC 255.12 CLP 130.59

1.97 RAL 131.75 RAD 6567.4 VEL 11.490 PTH 2.00 VHp 3.730 DpA 14.91 RAp 196.95 ECC 1.1749

INJ LONG |NJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

36.53 344.08 112.57 15 44 9 1335.4 -14.35 2g.32

196.07 343.48 65.26 4 ST 21 4057.3 10.77 191.10

16.83 343.70 113.97 17 I §9 1270.0 -15.02 9.49

178.59 343.08 63.87 6 13 27 3797.8 11.42 171.68

358.77 342.55 117,67 16 6 40 1049.8 -16.76 351.80

161.66 341.86 60.02 7 16 9 3590.8 13.14 154.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1273.4 _ 2572.7 SG3 1719.5 ST 665.4 SIR 399.9 Ss 1320.5

RRT .8458 RRF -.9983 RTF -.8435 CRT .7603 CRS .9959 CST .8099

SGI| 3242.3 R23 -.2003 R13 -.9780 LSA 1487,2 MSA 366.6 SSA 16.8

SG1 3124.3 982 866.9 THA 53.80 EL1 740.4 EL2 233.4 ALF 27.52
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOI-. 1, 1964)

LAUNCH DATE DEC 2 1964 FLIGHT TIME 248.00 ARR[VAL DATE AUG 7 1965

HELIOCENTRIC CONIC DISTANCE 336.129 EARTH TO MARS

RL 147.48 LAL -.00 LOL 69.85 VL 33.048 GAL 1.96 AZL 91.83 HCA 169.66 SMA 187.56 ECC .71628 [NC 1.8322 vt 30.210

RP 226,12 LAP -.33 LOP 239.52 VP 21.354 GAp -.20 AZP 88.20 TAL 11.06 TAp 180.72 RCA 146.99 APO 228.12 V? Z4.111

RE 238.446 GL -18.63 GP 21.28 ZAL 64.98 ZAp 125.84 ETS 162.15 ZAE 154.09 ETE 120.04 ZAC 110.29 ETC 254.96 CLP 128.9]

PLANETOCENTRIC CONIC

C3 IO.928 VHL 3.305 DLA -1.08 RAL 130.58 RAD 6567.4 VEL 11.503 PTH 2.00 VHp 3.718 DpA 17.05 RAp 197.35 ECC 1.1798

LNCH AZMTM LNCH TIME L-[ TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO C$T TIM ]NJ Z LAT ]NJ 2 LONG

90.00 15 26 32 2046.38 -13.16 31.10 342.79 114.20 16 0 39 1446.4 -11.77 24.07

90.00 3 12 27 4757.52 16.99 204.13 343.13 67.00 4 31 45 4157.5 13.74 196.97

100.00 16 47 23 1785.82 -18.00 11.53 342.39 115.59 17 17 8 1185.6 -12.42 4.56

100.00 4 34 18 4493.52 17.84 184.33 342.74 65.61 5 49 12 3893.5 14.40 177.23

110.00 17 34 26 1575.61 -18.22 354,37 341.18 119.43 18 20 44 975.6 -14.17 347.61

110.00 3 43 42 4278.29 20.09 166.67 341.56 61.74 6 34 58 3676.3 16.15 159.75

DIFFERENTIAL CQRRECTION8 MID-COURSE ExECuTIC)Iq ACCURACY ORBIT DETERMINATION ACCURACY

TOE .3939 TRA -.3312 TC3 2.4245 BAU .7056 SGT 1846.9 SGR 2898.5 SG3 1728.9 ST 711.7 SR 603.5 SS 1606.5

ROE .3249 RRA .3858 RC3 4.1768 FAU .35867 RRT .8236 RRF -.9988 RTF -.8204 CRT .8236 CRS .9991CST .8438

F0(-2.7333 FRA-2.8871 FC-28.4181 BSP 11438 SGB 3435.2 R23 -.1632 R13 -.9854 LSA 1822.0 MSA 362.8 SSA 12.9

BOE .3121 8RA .5217 BC3 4.8295 FSP 5854 861 3310.7 SG2 916.5 THA 59.73 EL1 892.3 EL2 273.0 ALF 39.31

LAUNCH DATE DEC 2 1984 FLIGHT TIME 250.00 ARRIVAL DATE AUG 9 1965

H(LIOCENTR|C CONIC

RL 147.48 LAL -.00 LOt. 89.85 VL

RP 227.73 LAP -.36 LOP 240.38 VP

RC 240.248 GL -22.48 GP 23.75 ZAL

PLANIETOCENTRIC CONIC

C3 11.394 VHL 3.376

LNCH AZNTH LNCH TIME

90.00 13 48 23

90.00 2 40 7

100.00 17 7 31

100.00 4 3 41

110.00 18 10 40

110.00 3 17 O

DIFFERENTIAL CCI_RECTIONS

TO( .4318 TRA -.3800 TC3 2.1150 8AU .762§

ROE .4933 RRA .4878 RC3 4.3371 FAU .]5673

FOE-3.3972 FRA-3.1804 FC-27.1038 BSP 12290

80E .6571 BRA .6063 BC3 5.0058 FSP 5803

DISTANCE 560.008 EARTH TO MARS

33.038 GAL 1.98 AZL 92.24 HCA 170.70 SMA 187.37 ECC .21555 INC 2.2400 vt 30.Z10

21.384 GAp -.52 AZP 87.79 TAL 11.18 TAp 181.88 RCA 146.98 APO 227.76 V2 24.152

65.38 ZAP 123.60 ETS 161.47 ZAE 151.07 ETE 121.08 ZAC 112.54 ETC 254.74 CLP 127.20

OLA -4.71 RAL 129.27 RAD 6367.4 VEL 11.523 pTH 2.01VHp 3.726 DpA 19.55 RAp 197.89 ECC 1.1875

L-I TIME INJ LAT INJ LONG 1NJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

1942.01 -12.16 24.91 341.64 115.77 16 20 45 1342.0 -8.59 18.05

4879.14 20.06 211.74 343.13 69.59 4 1 26 4279.1 17.10 204.31

1686.76 -13.01 5.71 341.21 117.15 17 35 37 1086.8 -9.26 358.92

4609.82 20.95 191.55 342.77 68.17 5 20 30 4009.6 17.80 184.17

1489.01 -15.26 349.41 339.92 120.97 18 35 29 889.0 -11.04 342.85

4380.13 23.30 173.01 341.65 64.25 6 30 0 3780.1 19.64 165.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 1718.1 8GR 3283.2 SG3 1721.6 ST 756.9 SR 881.6 Ss 1933.9

RRT .7943 RRF -.9992 RTF -.7902 CRT .8606 CRS .9998 CST .8685

SG8 3705.6 R23 -.1261 R13 -.9912 LSA ?229.0 MSA 360.0 SSA 9.8

$61 3579.7 862 957.4 THA 65.57 EL1 1121.8 EL2 303.0 ALF 50.04

LAUNCH OATE DEC 2 1964 FLIGHT TIME 252.00 ARRIVAL DATE AUG ]1 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 227.34 LAp -.39

RC 242.030 GL -27.07

PLANETOCENTRIC C04NIC

C3 12.133 VHL 5.485

LNCH AZMTH LNCH TIRE

90.00 16 15 45

90.00 2 0 32

100.00 17 32 40

100.00 3 26 18

110.00 18 30 51

110.00 4 44 36

DIFFERENTIAL CORRECTIONS

TO( .4825 TRA -.3611 TC3 1.8120 BAU .8434

ROE .7424 RRA .6303 RC3 4.8734 FAU .55057

FOE-4.1749 FRA-3.4672 FC-25.0140 65P 13189

BDE .8834 8RA .7264 9C3 5.1993 FSP 5585

DISTANCE 563.90! EARTH TO MARS

LOL 69.85 VL 33.028 GAL 1.99 AZL 92.75 HCA 171.75 SHA 187.20 ECC .71487 INC 2.7523 vl 30.210

LOP 241.61 VP 21.415 GAP -.83 AZP 87.28 TAL 11.28 TAp 183.03 RCA 146.98 ApO 227.42 VZ 24.195

GP 26.70 ZAL 66.06 ZAP 121.17 ETS 160.74 ZAE 147.64 ETE 171.74 ZAC 115.24 ETC 254.43 CLP 125.40

OLA -9.05 RAL 127.74 RAD 6567.5 VEL 11.555 PTH 2.02 VHp 3.765 DpA 22.49 RAp 198.65 ECC 1.1997

L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM |NJ 2 LAT 1NJ 2 LONG

1817.23 -8.37 17.71 340.78 117.15 16 46 2 1217.2 -4.66 10.99

5030.23 23.33 221.61 343.71 75.48 3 24 22 4430.2 20.84 213.82

1569.07 -9.26 358.98 340.30 118.55 17 58 49 969.1 -5.38 352.35

4753.63 24.28 20_.94 343.38 72.02 4 45 31 4153.6 21.61 193.17

1386.89 -11.60 343.76 336.90 122.38 18 53 58 786.9 -7.25 337.37

4508.57 26.85 181.30 342.35 68.00 5 59 45 3908.6 23.62 175.62

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1607.8 8GR 3757.7 SG3 1693.5 ST 814.8 SR 1265.3 SS 2510,2

RRT .7652 RRF -.9995 RTF -.7607 CRT .8887 CRS 1.0000 CST .8913

SG8 4047.2 R23 -.0928 R13 -.9952 LSA 2734,0 HSA 356.9 SSA 7,4

SG1 3967.9 862 980.2 THA 70.64 EL1 1470.2 EL2 321.4 ALF 58.54

LAUNCH DATE DEC 2 1964 FLIGHT TIM( 254.00 ARR]VAL DATE AUG 13 1965

HELIOCENTRIC C(3NIC

RL 147.48 LAL -.00

RP 226.95 LAP -.43

RC 243.792 GL -32.56

PLAN(TOCENTRIC CONIC

C3 13.334 VHL 3.652

LNCN A ZNTH LNCH TIME

90.00 16 52 1

90.00 1 9 39

100.00 18 5 46

100.00 2 38 34

110.00 18 57 1

110.00 4 3 48

DISTANCE 567.798 EARTH TO MARS

LOt. 69.85 VL 33.018 GAL 2.00 AZL 93.41 14CA 172.79 SMA 187.04 ECC .21423 INC 3.4138 vl 30.210

LOP 242.66 VP 21.448 GAp -1.13 A ZP 88.61 TAL 11.36 TAp 184.16 RCA 146.97 APO 227.11 v2 24.235

GP 30.23 ZAL 67.14 ZAp 118.49 ETS 159.97 ?AlE 143.69 ETE 122.06 ZAC 118.48 ETC 254.00 CLF 123.52

OIFFERENTIAL CORRECTIONS

TOE .5108 TRA -.3943 TC3 1.3973 BAU .9345

ROE 1.0803 RRA .8065 RC3 5.0525 FAU .33318

FOE-4.9263 FRA-3.6733 FC-21.6322 BSP 14960

8DE 1.1951 9RA .8975 BC3 5.2422 FSP 5387

DLA -14.25 RAL 125.90 RAO 6567.5 VEL 11.607 PTH 2.03 VHp 3.850 DpA 25.97 RAp 199.70 ECC 1.2194

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1662.79 -3.48 8.99 340.50 118.12 17 19 43 1062.8 .31 2.36

5225.10 26.45 233.02 345.18 79.49 2 36 44 4625.1 24.73 226.77

1424.82 -4.48 350.94 339.95 119.59 18 29 31 824.8 -.51 344.41

4938.30 27.86 213.67 344.93 77.95 4 0 53 4358.3 25.63 205.41

1264.29 -7.06 337.18 338.38 123.53 19 18 5 664.3 -2.60 330.92

4671.60 30.50 192.58 344.08 73.75 5 21 40 4071.6 27.97 184.29

M|D-COURSlE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1446.0 8GR 4265.4 SG3 1604.1 ST 824.6 9R 1743.5 SS 2643.7

RRT .6957 RRF -.9998 flTF -.6899 CRT .8953 CRS 1.0000 CST .8933

968 4503.8 R23 -.0631 R13 -.9975 LSA 3252.8 MSA 357.4 SSA 3.6

SGI 4389.3 SG2 1009.4 THA 75.97 EL1 1898.9 EL2 337.2 ALF 66.26
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. I. 1964)

LAUNCH DATE DEC Z 1964

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 226.36 LAP -.46

RC 245.634 GL -39.14

PLANETOCEHTRIC CONIC

C3 15.377 VHL 3.921

LNCH AZMTH LNCH TIME

90.00 17 43 33

90.00 23 53 31

100.00 18 53 30

100.00 1 32 31

110.00 19 33 14

110.00 3 9 17

FLIGHT TIME 256.00 ARRIVAL DATE AUG 15 1965

DISTANCE 571.705 EARTH TO MARS

LOL 69.85 VL 33.010 GAL 2.01 AZL 94.30 HCA 173.84 SMA 186.89 ECC .21364 INC 4.3030 Vl 30.210

LOP 243.71 VP 21.482 GAP -1.43 AZF 85.72 TAL 11.44 TAp 185.28 RCA 146.96 APO 226.82 V2 24.277

GP 34.51 ZAL 68.72 ZAp 115.50 ETS 159.22 ZAE 139.12 ETE 122.16 ZAC 122.41ETC 253.36 CLF 121.50

OLA -20.45 RAL 123.61RAO 6567.6 VEL 11.695 pTH 2.06 VHP 4.008 OpA 30.12 RAP 201.18 ECC 1.2531

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

1453.98 3.18 357.45 341.51 118.15 18 9 49 856.0 6.93 350.76

5494.96 28.30 254.50 347.77 89.05 25 25 26 4895.0 27.87 245.86

1236.66 1.89 340.61 340.80 119.84 19 14 7 636.7 5.85 334.06

5189.51 29.78 231.98 347.72 87.31 2 59 0 4589.5 29.09 223.24

1112.16 -1.28 329.19 338.82 124.16 19 51 48 512.2 3.21 322.9S

4886.77 33.50 208.60 347.34 82.77 4 30 43 4286.8 32.14 199.64

DIFFERENTIAL CORRECTIONS MID-COURSE ExECuTICO_ ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5510 TRA -.4285 TC3 .99§7 BAU 1.0550 SGT 1305.6 SG4R 4865.4 SG3 1463.1 ST 830.0 SR 2370.2 SS 2937.1

ROE 1.3843 RRA 1.0386 RC3 3.0342 FAU .30590 RRT .6051RRF -.9997 RTF -.5978 CRT .8983 CRS 1.0000 CST .6971

FOE-5.6665 FRA-3.8349 FC-17.2221BSP 16992 8GB 5037.6 R23 -.0442 R13 -.9988 LSA 3847.7 MSA 359.0 SSA 4.2

8DE 1.6774 BRA 1.1420 BC3 3.1317 FSP 4966 SGI 4932.1SG2 1025.5 THA 80.36 EL1 2487.2 EL2 347.6 ALF 72.18

LAUNCH DATE DEC 2 1964 FLIGHT TIME 258.00 ARRIVAL DATE AUG 17 1965

HELIOCENTRIC CCNIC DISTANCE 575.619 EARTH TO MARS

RL 147.46 LAL -.00 LOt. 69.85 VL 33.002 GAL 2.01 AZL 95.56 HCA 174.89 SMA 186.75 ECC .21308 INC 5.5606 vl 30.210

RP 228.17 LAP -.49 LOP 244.77 VP 21.517 GAP -1.72 AZP 84.46 TAL 11.50 TAp 186.39 RCA 146.96 APO 226.55 V2 24.318

RC 247.236 GL -46.99 GP 39.68 ZAL 70.93 ZAP 112.11ET3 158.57 ZA( 133.76 ETE 122.17 ZAC 1_7.15 ETC 252.39 CLP 119.28

PLAN(TOCENTRIC CONIC

C3 19.099 VHL 4.370 OLA -27.83 RAL 120.$8 RAD 6567.8 VEL 11.852 pTH 2.10 VNp 4.292 DpA 35.07 RAp 203.28 ECC 1.3143

LNCH AZMTH LNCH TIME L-1 TINI[ INJ LAT INJ LONG [NJ RT ASC [NJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 19 31 39 1030.99 16.03 332.97 346.78 113.64 20 8 50 431.0 19.12 325.53

90.00 21 23 38 731.91 23.16 313.84 349.35 106.76 21 35 50 131.9 25.24 305.78

100.00 20 28 2 919.86 12.33 322.88 344.94 117.45 20 41 21 319.9 15.91 315.92

100.00 23 31 37 3606_31 27.16 262.48 350.72 103.00 25 3 23 5006.3 28.67 254.00

110.00 20 31 44 901.94 6.73 318.18 341.60 123.59 20 46 46 301.9 11.10 311.82

110.00 1 48 40 5197.00 33.55 232.71 352.03 98.98 3 13 17 4597.0 34.15 223.52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

TOE .5947 TRA -.4813 TC3 .3999 BAU 1.2067 SGT 1179.5 $GR 5544.5 SG3 1250.2 ST 808.7 SR 3145.4 SS 3090.6

ROE 2.3479 RNA 1.4271RC3 4.6879 FAU .26487 RRT .4642 RRF -.9998 RTF -.4547 CRT .8909 CRS 1.0000 CST .8888

F08-6.2136 FRA-3.8647 FC-12.0063 BSP 19596 SGB 5668.5 R23 -.0297 R13 -.9994 LSA 4468.4 NSA 364.2 SSA 3.3

BOE 2.4220 BRA 1.5081BC3 4.7260 FSP 4322 SGI 3572.4 $82 1039.5 THA 84.16 ELi 3227.9 EL2 357.9 ALF 76.93

LAUNCH DATE DEC 2 1964 FLIGHT TIME 260.00 ARRIVAL DATE AUG 19 1965

HELIOCENTRIC CONIC DISTANCE 579.540 EARTH TO MARS

RL 147.48 LAL -.00 LOt. 69.83 VL 32.995 GAL 2.02 AZL 97.47 HCA 175,94 SMA 186.63 ECC .21256 INC 7.4727 vl 30.210

RP 223.76 LAp -.33 LOP 245.83 VP 21.353 GAP -2.01AZp 82.54 TAL 11.55 TAp 187.49 RCA 146.95 Apo 225.50 V2 24.350

RC 248.959 GL -56.24 GP 45.86 ZAL 73.92 ZAp 108.24 ETS 158.28 ZAE 127.51ETE 122.39 ZAC 132.76 ETC 250.gl CLP 118.71

PLANETOCENTRIC CONIC

CS 26.61A VHL 3.139 OLA -36.39 RAL 116.32 RAO 6568.1VEL 12.185 PTH 2.18 VHp 4.813 DpA 40.90 RAp 206.25 ECC 1.4380

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

11.82 551.94 119.32 17 54 2 904.3 26.31 4,46

268.20 351.95 119.31 24 47 25 5107.6 26.32 260.84

11.82 351.94 119.32 17 54 2 904.5 26.31 4.46

288.20 551.95 119.31 24 47 25 5107.6 26.32 260.84

11.82 551.94 119.32 17 54 2 904.3 26.31 4.46

268.20 351.95 119.31 24 47 25 5107.6 26.32 260.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1091,4 SGR 6429.7 SG3 978.8 ST 764.0 SR 4091.0 SS 3014.7

RRT .2686 RRF -.9998 RTF -.2557 CRT .8701CRS t.OOO0 CST .8669

SGB 6521.6 R23 -.0210 RI3 -.9996 LSA 5125.2 MSA 375.2 SSA 2.5

SGI 6436,5 982 1050.1THA 87.32 EL1 4145.1 EL2 371.7 ALF 80.69

FLIGHT TIME 276.00 ARRIVAL DATE SEp 4 1965

DISTANCE 611.358

32.955 GAL 1.91 AZL 80.29 HCA

21.871 GAp -4.07 AZP 99.68 TAL

77.15 ZAp 99.08 ETS 187.54 ZAE

EARTH TO MARS

184.67 SMA 185.94 ECC .20940 INC 9.7116 vl 30,210

11.08 TAp 195.75 RCA 147.00 APO 224.88 V2 24.695

122.65 ETE 215.72 ZAC 43.76 ETC 250.44 CLF 102.83

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

66.13 17 28 37 1504.35 22.59

113.87 23 12 18 5707.58 22.60

66.13 17 28 57 1504.35 22.59

113.87 23 12 18 5707.58 22.60

66.13 17 28 37 1504.35 22.59

113.67 23 12 18 5707.56 22.60

DIFFERENTIAL CORRECT|ONS

TDE .6362 TRA -.5338 TC3 .2675 SAU 1.4352

ROE S.6006 RRA 2.0634 RC3 4.0248 FAU .21329

FOE-6.3719 FRA-3.7672 FC3-6.9381 6SP 21252

8DE 3.6599 8RA 2.1365 BC3 4.0337 FSP 3166

LAUNCH DATE DEC 2 1964

HELIOCENTRIC CONIC

RL 147.48 LAL -.00 LOL 69.83 VL

RP 222.66 LAp -.79 LOP 254.46 VP

RC 261.869 GL 64.60 GP -44.73 ZAL

PLANETOCENTR|C CONIC

C3 37.830 VHL 6.1310LA 74.17 RAL 190.99 RAD 6568.5 VEL 12.617 PTH 2.29 VHp 4.318 OpA -37.56 RAp 156,45 ECC 1.6226

LNCH A ZMTH LNCH TIME L-! TIME INJ LAT INJ LCNG INJ RT ASC INJ AZMTH INJ TIME

15.13 10 4 48 4460.18 -41.62 241.41 122.53 17.90 11 19 8

15.13 5 36 23 4713.50 -24.92 246.15 61.06 14.67 6 55 1

18.05 7 36 34 4382.33 -32.88 240.96 90.45 18.95 9 12 56

161.95 18 44 24 2806.23 -32.87 85.96 90.43 18.95 19 31 10

18.05 7 36 34 4382.33 -32.88 240.96 90.45 18.95 9 12 56

161.95 18 44 24 2806.25 -32.87 85.96 90.43 18.95 19 31 10

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.3164 TRA .2033 TC3 -.8153 BAU 1.5946 $GT 2479.0 SGR 6731.1 SG3 1214.2

ROE 3.9439 RRA 1.2409 RC3-3.0253 FAU .28399 RRT .8753 RRF .9998 RTF .8762

FOE 8.1976 FRA 2.5403 FC3-6.4991SSP 24009 SGB 7175.1 R23 .0510 R13 .9985

ODE 4.5739 8RA 1.2575 BC3 3.1333 FSP 4171 SG1 7082.0 SG2 1139.3 THA 71.64

PO CST TIM INJ 2 LAT INJ 2 LONG

3860.2 -49.18 238.07

4115.5 -32.64 244.17

3982.3 -40.40 257.98

2206.3 -40.39 82.98

3982.3 -40.40 237.98

2206.3 -40.39 82.90

ORBIT DETERMINATION ACCURACY

ST 2168.1 SR 3889.3 SS 3010.9

CRT .9720 CRS-I.0000 CST -.9731

LSA 5355.1MSA 464.8 SSA 3.1

ELi 4430.3 EL2 447.3 ALF 61,23
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH 0ATE OEC 2 1554 FLIGHT TIM( 278.00 ARRIVAL DATE SEP 6 1965

HELIOCENTRIC C(_IIC

RL 147.46 LAL -.O0 LOt. 65.85 VL

RP 222.28 LAP -.82 LOP 255.55 VP

RC 265.39Z GL 59.64 GP -39.64 ZAL

PL_NETOCENTRIC CONIC

C3 29.568 VHL 5.458

LNCH &ZMTH LNCH T|NE

21.T9 7 13 7

15R.21 17 45 24

21.79 7 13 7

158.21 17 45 24

21.79 T 13 7

158.21 17 45 24

DIFFERENTIAL CORRECTION3

TOE 2.2647 TRA .0846 TC3-1.1094 8AU 1.4156

ROE 3.7393 flRA .6935 RC3-3,4050 FAU ,34967

F0610.6167 FRA 2,5458 FC-10,2382 8SP 22072

SO( 4.3716 8RA .8973 8C3 3.5812 FSP 5288

DISTANCE 615.571 EARTH TO MARS

52.952 GAL 1.90 AZL 81.81 HCA 185.76 SMA 185.89 ECC .20915 INC 8.1903 vl 50.210

21.914 GAP -4.31 AZP 98.15 TAL 10.98 TAp 196.75 RCA 147.01 APO 224.7? V2 24.737

75.55 ZkP 98.62 ET8 185.79 Z/dE 124.44 ETE 211.36 ZAC 48.51 ETC 252.03 CLP 101.23

DLA 70.93 RAL 178.15 RAD 6568.2 VEL 12.286 pTH 2.21VHp 3.872 OPA -32.99 RAP 159.23 ECC 1.4866

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

4511.64 -56.11 235.26 73.56 23.86 8 28 18 3911.6 -43.35 251.24

2752.78 -36.10 84.09 73.54 25.85 16 31 17 2152.8 -43.34 80.07

4511.64 -36.11 235.26 73.56 23.88 8 28 18 3911.6 -43.35 231.24

2752,76 -36,10 84,09 73,54 23,85 18 51 17 2152.8 -43,34 :80,07

4511,64 -36,11 235,26 73,56 23,86 8 28 18 3911.6 -43,35 231,24

2752.76 -36.10 84.09 73.54 25.85 18 31 17 2152.8 -43.34 _0.07

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT 2687.8 $GR 6126.6 $G3 1548.4 ST 2388.0 SR 4035.3 SS 3902.6

RRT ,8900 RRF ,9998 RTF ,8900 CRT .9835 CRS-I,0OOO CST -,9840

SG8 6690,2 R23 ,0493 RI3 ,9974 LSA 6087,6 MSA 395,4 SSA 3.8

SG1 6592.5 SG2 1139,0 THA 67.98 EL1 4674.0 EL2 $75.2 ALF 59.59

_AUNCH DATE OEC 2 1964 FLIGHT TIME 280.00 ARRIVAL DATE $EP 6 1965

HELIOCENTRIC C_:NIC

RL 147.48 LAL -.00 LOt. 69.85 VL

RP 221,89 LAp -,85 LOP 256.65 VP

RC 264.695 GL 55.56 GP -35.39 ZAL

pLAN(TOCENTfllC CONIC

C3 24.694 VHL 4.969

LNCH AZ14TH LNCH TIME

25.43 6 50 44

154.57 17 7 17

25.43 6 50 44

154.57 17 7 17

25.43 6 50 44

154.57 17 7 17

DIFFERENTIAL CCRRECTIONS

TOE 2.1941 TRA .0149 TC3-1.4430 BAU 1.2822

ROE 3.2636 flRA ,6810 RC3-3,6059 FAU ,4DOlO

FD212.1638 FRA 2.4868 FC-14,D271 98P 20912

802 5.9326 BRA .6812 6C3 3.8839 FP 6315

DISTANCE 619.596 EARTH TO MARS

32.950 GAL 1.87 A2L 82.85 HCA 186.85 SMA 185.85 ECC .20892 INC 7.1488 Vl 30.210

21.957 GAP -4,54 AZP 97.10 TAL 10.88 TAp 197.73 RCA 147.02 APO 224.68 V2 24.779

74.29 ZAP 97.69 (TS 184.17 ZAE 125.23 ET( 207.14 ZAC 52.45 ETC 253.11 CLP 99.45

OLA 67.79 RAL 170.57 RAD 6568.0 VEL 12.086 PTH

L-I TIME INJ LAT

4456.67 -37.95

2718.25 -37.94

4456.67 -37.95

2718.25 -37.94

4456.6? -37.95

2718.25 -37.94

2.16 VHP 3.594 DPA -29.01 RAp 161.08 ECC 1.4064

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

229.58 62.02 28.64 8 5 1 3856.7 -44.85 224.58

82,25 62,00 28,64 17 52 35 2118,3 -44,84 77.67

229,56 62,02 28,64 8 5 1 3856,7 -44.85 224,58

82.25 62.00 28.64 17 52 35 2118.3 -44.04 77.27

228.56 62.02 28.64 8 5 1 3856.7 -44.85 224.58

82.25 62.00 26.64 17 52 35 2118.3 -44.84 77.27

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2908.4 Srdl 5598.3 SG3 t829.9 ST 2530.2 SR 3815.7 SS 4413.4

RRT .9085 RRF .9997 RTF .9062 CRT .9874 CRS-I.0000 CST -.9879

SG8 6308,9 R23 .087| R13 .9959 LSA 6348.8 MSA 384,3 88A 4,4

S&1 6209.0 _ 1107.0 THA 63.88 EL1 4566.1 £L2 334.9 ALF 56.56

LkUMCH OAT( 0EC Z 1964 FLIGHT TIME 262,00 ARRIVAL DATE SEP 10 1965

HELIOCENTRIC CONIC DISTANCE 623.634 EARTH TO MARS

RL 147,46 LAL -,00 LOL 69,85 VL 52,947 GAL 1,85 AZL 83,61 HCA 187.95 SNA 185,81 ECC .20871 IHC 6.5903 Vl 30.210

RP 221.51 LAP -.88 LOP 257.76 VP 22.001 GAP -4.77 AZP 96.33 TAL 10.75 TAP 198.70 RCA 147.05 APO 224.59 V2 24.820

RC 286.379 GL 52.16 GP -31.63 2AL 73.53 ZkP 96.43 ETS 162.75 ZAE 125.25 ETE 203.27 ZAC 55.71 ETC 253.88 CLP 97.58

PLANETOCENTflIC CONIC

C3 21.544 VHL 4.64.2 OLA 64.95 RAL 165,74 RAD $567,9 VEL 11,955 PTH 2.13 VHP 3,409 DPA -25,57 RAP 162.31 ECC 1.3546

LNCH AZ14TH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LON&

28.74 6 36 57 4412.38 -38.91 224,26 53.60 32,96 7 52 29 3812.4 -45.46 618.50

151.28 16 40 33 2696.05 -38.90 80.63 53.58 32.95 17 25 29 2096.1 -45.46 74.85

28.74 6 38 57 4412.38 -38.91 224.28 53.60 32.96 7 52 29 3812.4 -45.48 218.50

151.26 16 40 35 2696.05 -38.90 80.63 53.58 32.95 17 25 29 2096.1 -45.46 74.85

28.74 6 38 57 4412.38 -38.91 224.28 53.60 32.96 7 52 29 3812.4 -45.46 218.50

151.26 16 40 33 2696.05 -36.90 80.63 53.58 32.95 17 25 29 2096.1 -45.46 74.85

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

TOE 2.1387 TRA -,0389 TC3-1,8219 8AU 1.1910 SGT 3137,4 SCAt 5111,3 SG3 2054,1 ST 2640,7 SR 3478,9 $$ 4888.5

ROE 2.7920 RRA .5263 RC3-3.7121 FAU .44190 RRT .9199 RRF .9996 RTF .9195 CRT .9893 CR8-1.OOOO CST -.9898

FOE12.7280 FRA 2.3420 FC-17.7577 8SP 19733 SG8 5997.4 R23 .1062 R13 .9940 LSA 6583.7 MSA 346.4 SSA 4.9

60( 3.5170 8RA .5297 8C3 4.1351 FSP 7069 8G1 5902.0 SG2 1065,3 THA 59.45 ELI 4356.7 EL2 307.9 ALF 52.88

LAUNCH DATE DEC 2 1964 FLIGHT TIME 284.00 ARRIVAL DATE SEP 12 1965

HELIOCENTRIC CCNIC DISTANCE 627,682

RL 147.48 LAL -.00 LOL 69,85 VL 32,946 GAL 1,82 AZL 64,19 HCA

RP 221.13 LAp -.91 LOP 258.68 VP 22.045 GAP -4.99 AZP 95.74 TAL

RC 267.644 GL 49.28 GP -28.85 ZAL 72.60 ZAp 94.96 (TS 181.54 ZAE

PLANt[TOCENTRIC CONIC

C3 19.368 VHL 4.401DLA 62.44 RAL 1E2.48 RAD 6567.8 V_L 11.864 PTH

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT |NJ LONG INJ RT ASC

31.70 6 32 56 4375.54 -39.52 219.54 47.19

148.30 18 20 34 2682.01 -39.31 79,29 47.18

31.70 6 52 56 4375.54 -39.32 219.54 47.19

148.30 18 20 34 2682.01 -39,51 79,29 47,18

31.70 6 32 56 4375.54 -39.32 219,54 47.19

148.30 IS 20 34 2682.01 -39.31 79.29 47.18

DIFFERENTIAL CCltRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.1165 TRA -,0715 TC3-2.2173 BAU 1,1217 SGT 3382,8 $GR 4i88,2 963 2233.2

ROE 2.4019 RRA .4285 RC3-3.7215 FAU .47302 RRT .9318 RRF .9995 RTF .9308

FOE12.9126 FflA 2.2224 FC-21.1441BSP 19144 S_ 5779.5 R23 .1253 R13 .9916

BD( 3.2013 6RA .4542 BC3 4.3320 FSP 7751 SG1 5690.0 SG2 t012.9 THA 54,80

EARTH TO MARS

189.05 9MA 185.79 ECC .20852 INC 5.8139 vl 30.210

SO.Sl TAP 19t).66 RCA 147.05 APO 224.53 V2 24.662

124.67 ETE 199.84 ZAC 58.42 ETC 254.46 CLP 95.67

2.10 VHP 3.281 DPA -22.59 RAP 163.11 ECC 1.3187

INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

36.73 7 45 51 3775.5 -45.54 613,13

36.72 17 5 16 2082.0 -45.53 72.88

38.73 7 45 51 3775.5 -45.54 213.15

36.72 17 5 16 2082.0 -45.53 72.88

38.73 7 45 51 3775.5 -45.54 213.13

38.72 17 5 16 2082.0 -45.53 72.SS

ORBIT OETERNINATION ACCURACY

ST 2756.S SR 3149.4 SS 4797.8

CRT .9906 CRS-I,0000 C$T -.9911

LSA 6357.? MSA 334.2 $SA 5.6

EL1 4175,8 EL2 284,7 ALF 48,84
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUNCH DATE DEC Z 1SG4

HELIOCENTRIC CONIC

RL 147.48 LAL -.O0

RP 220.75 LAP -.$4

RC 269.292 GL 46.84

PLANETOCENTRIC CONIC

C3 17.766 VHL 4.217

LNCH AZNTH LNCH TIME

34.34 6 30 17

145.GG 1G 4 58

34.34 G 30 17

145.69 19 4 58

34.34 G 30 17

145.66 16 4 58

FLIGHT TIME 286.00

LOL 69.85 VL 32.944 GAL

LOP 259.9? VP 22.090 GAP

GP -26.32 ZAL 72.05 ZAP

DISTANCE 631.741

1.80 AZL 84.64 HCA 190.16 SMA

-5.20 AZF 95.28 TAL 10.44 TAp

93.35 ET3 180.51 ZAE 123.70 ET(

ARRIVAL DATE SEP 14 1965

EARTH TO MARS

185.76 (CO .20835 INC 5.3601 Vl 30.210

200.61 RCA 147.06 APO 224.47 V2 24.903

198.86 ZAC 60.70 ETC 254.90 CLP 93.74

DLA 60.22 RAL 160.20 RAD 6567.7 VEL 11.797 PTH 2.09 VHP 3.190 DPk

L-I TIME INJ LAT _NJ LOPS INJ RT ASC INJ AZ14TH INJ TIME

4344.09 -3g.39 215.33 42.19 39.98 7 42 41

2673.47 -39.38 78.23 42.17 39.98 16 49 31

4344.09 -39.39 215.33 42.19 39.98 7 42 41

2673.47 -39.38 78.23 42.17 39.98 16 49 31

4344.09 -39.39 215.33 42.19 39.98 7 42 41

2673.47 -39.38 76.23 42.17 39.98 16 49 31

DIFFERENTIAL CGRRECTICNS MID-COURSE EX(CUTICN ACCURACY

TOE 2.1059 TRA -.1018 TC3-2.6478 BAU 1.0787 $GT 3640.1 SCAt 4307.3 SG3 2372.5

ROE 2.0777 RRA .3527 RC3-3.6837 FAU .49903 RRT .9409 RRF .9994 RTF .9396

FOE12.8230 FflA 2.0817 FC-24.2423 BSP 18656 $88 5639.4 R23 .1434 R13 .9890

DOE 2.9583 BRA .3670 BC3 4.5366 FSP 8235 SGI 5557.5 $G2 957.6 ?HA 50.10

LAUNCH DATE DEC 2 1964 FLIGHT TIME 268.00

N[LIOCENTRIC C(_IC DISTANCE 635.610

RL 147.48 LAL -.O0 LOL 69.85 VL 32.944 GAL 1.78 AZL 85.01HCA 191.27 SMA 183.75 ECC

RP 220.37 LAP -.ST LOP 261.09 VP 22.135 GAP -5.42 AZP 94.90 TAL 10.27 TAp 201.54 RCA

RC 270.721GL 44.73 r_p -24.15 ZAL 71.68 ZAP 91.64 (TS 179.65 ZAE 122.42 ETE 194.28 ZAC

PLANETOCENTRIC CONIC

C3 16.589 VHL 4.073 OLA 58.28 RAL 158.55 RAD 6567.7 VEL 11.746 PTH 2.07 VHp 3.125 OpA

LNCH AZMTH LMCH TIM( L-I TIM( INJ LAT INJ I.QNG INJ AT ASC INJ AZNTH |NJ TIM(

36.69 S 29 46 4518.63 -39.26 211.59 38.20 42.79 7 41 43

143.31 15 52 22 2868.76 -39.25 77.42 36.19 42.78 16 36 51

36.S9 6 29 45 4318.63 -39.26 211.59 36.20 42.79 ? 41 43

143.31 15 52 22 2668.76 -39.25 77.42 38.19 42.78 16 36 51

39.69 6 29 40 4518.83 -39.26 211.59 38.20 42.79 7 41 43

143.31 13 52 22 2668.76 -39.25 77.42 38.19 42.78 16 36 51

DIFFERENTIAL _0RRECTIOMS MID-COURSE ExECuTION ACCURACY

TOE Z.1107 TRA -.1219 TC3-3.0923 BAU 1.0538 SET 3907.5 SGR 3972.3 SG3 2480.5

ROE 1.8138 RflA .2981 RC3-3.8074 FAU .51708 RRT .9482 RRF .9992 RTF .947|

FDE12.3884 FRA 1.9587 FC-25.9856 BSP 18421 $88 5572,1 R23 .1§61 R13 .9864

BIDE 2.7826 BRA .3221 BC3 4.7515 FS4P 8601 SGI 5499.5 SG2 696_7 THA 45.50

-20.00 RAp 163.62 ECC 1.2927

PO CST TIN INJ 2 LAT INJ 2 LONG

3744.1 -45.30 208.44

2073.5 -45.29 71.35

3744.1 -45.30 205.44

2073.5 -45.29 71.35

3744.1 -45.30 208.44

2073.5 -45.29 72.35

ORBIT DETERMINATION ACCURACY

ST 2863.0 SR 2839.1 SS 4827.4

CRT .0914 CRS-I.O00O CST -.9919

LEA 6281.2 MSA 326.9 SEA 6.3

ELI 4023.3 EL2 264.D ALF 44.76

ARRIVAL DATE SEP 16 1965

EARTH TO MARS

.20821 INC 4.9937 vl 30.210

147.07 APO 224.42 V2 24.945

62.63 (TC 255.26 CLP 91.80

-17.72 RAp 163.91 ECC 1.2730

I_ CST TIM INJ 2 LAT INJ E LONG

3716.6 -44.89 204.34

2068.8 -44.88 70.18

3716.6 -44.89 204,34

2OGD.8 -44.00 70.10

3716.6 -44.89 204.34

2068.8 -44.08 70.!8

ORBIT DETERMINATION ACCURACY

ST 2971.8 Sit 2384.0 8S 4803.0

CRT .9920 CRS-I.O00O CST -.9926

LSA 8194,5 RSA 320.8 SSA 7.1

EL1 3917.3 EL2 243,7 ALF 40.75

LAUNCH DATE DEC 2 1944 FLIGHT TIM( 290.00

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 220.00 LAp -I.Ol

RC 272.134 GL 42.90

PLANETOCENTRIC CON1C

C3 15.653 VHL 3.956

LNCH AZNTH LNCH TIM(

38.61 6 30 40

141.19 15 41 59

38.61 9 30 40

141.19 15 41 59

38.81 6 30 40

141.19 15 41 59

DISTANCE $39.888

LOL 69.85 VL 32.943 GAL 1.73 AZL 85.31 HCA 192.39 SMA 185.74 ECC

LOP 262.20 VP 22.181 GAP -5.82 AZF 94.58 TAL 10.07 TAP 202.46 RCA

GP -22.27 ZAL 71.40 ZAP 89.68 ETS 178.88 ZA[ 120.94 ETE 192.06 ZAC

DLA 56.52 RAL 157.36 RAD 6587.6 VEL 11.700 PTH 2.06 VHP 3.078 DpA

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

4292.21 -39.00 208.26 35.00 45.22 ? 42 12

2696.75 -38.98 76.83 34.98 45.21 16 26 26

4ESE.Zl -39.00 208.26 35.00 45.22 7 42 IE

2666.75 -38.60 76.83 34.98 45.21 16 26 29

4892.21 -39.00 208.26 35.00 45.22 ? 42 12

2669.75 -38.98 76.83 34.98 45.21 16 26 26

DIFFERENTIAL C_RRECTIONS

TDE 2.1243 TRA _.1375 TC3-3.5538 BAU 1.0440

ROE 1.5986 RRA .2589 RC3-3.5019 FAU .53088

F0812.2784 FRA 1.8826 FC-29.3512 BSP 16464

ROE 2.6588 RRA .2952 BC3 4.9891 FSP 8902

LAUNCH DATE DEC 2 1964

NELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 219.62 LAp -1.04

RC 273.529 GL 41.30

PLANETOCENTRIC CONIC

C3 14.901 VHL 3.860

LNCH AZMTH LNCH TIN(

40.72 6 32 31

139.28 15 3S 17

40.72 6 32 31

139.28 15 33 17

40.72 6 32 31

139.28 15 33 17

DIFFERENTIAL CCmRECTIONS

TOE 2.1418 TRA -.1502 TC3-4.0295 BAU 1.0491

RD[ 1.4172 RRA .2299 RC3-3.3905 FAU .54188

FOE11.8846 FRA 1.7611 FC-31.4705 BSP 18610

BOE 2.5682 BRA .2721 BC3 5.2661 FSP 9064

MID-COURSE EXECUTION ACCURACY

SGT 4183.4 SGR $674.2 SG3 2562.S

RRT .9545 RRF .9989 RTF .9531

SGB 5567.9 R23 .1715 R13 .9841

SGI 5305.0 SG2 834.4 TMA 41.12

FLIGHT TIRE 292.00

DISTAMCE 643.975

LOL 69.85 VL 32.943 GAL 1.69 AZL 85.56 14CA 193.51 SMA

LOP 263.33 VP 22.226 GAP -5.82 AZP 94_ 32 TAL 9.67 TAp

GP -20.64 ZAL 71.24 ZAP 88.06 (TS 176.24 zA( 119.31 ETE

DLA 54.95 RAL 156.51 RAO 6567.6 VEL 11.674 PTH 2.05 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM(

4870.19 -38.68 205.27 32.39 47,34 T 43 42

2666.65 -38.65 76.40 32.37 47.33 16 17 43

4270.29 -38.66 205.27 32.39 47.34 7 43 42

2566.65 -38.65 76.40 32.37 47.33 16 IT 43

4270.19 -38.66 205.27 32.59 47.54 7 43 42

2666.65 -38.65 76.40 32.37 47.33 16 17 43

MID-COURSE EXECUTION ACCURACY

SGT 4464.8 SGR 3406.9 SG3 2623.8

RRT .9594 RRF .9966 RTF .9580

SG8 5617.4 R23 .1805 RI3 .9821

SGI 5564.1 SG2 77t.3 THA 37.05

185.73 ECC

203.38 RCA

190.16 ZAC

3.045 D_A

ARRIVAL DATE SEP 13 1D45

EARTH TO MARS

.20808 INC 4.6014 Vl 3O.ElO

147.09 APO 224.30 VE 24.985

64.ED ETC 255.56 CLP 88.87

-15.71 RAP 164.04 ECC 1.8375

PO CST TIM INJ 2 LAT INJ E LONG

3692.2 -44.37 200.73

2088.7 -44.36 09.31

3692.2 -44.37 200.73

2066.7 -44.36 89.31

3692.2 -44.37 200.73

2066.7 -44.36 99.31

ORBIT DETERMINATION ACCURACY

ST 3079.5 SR 2325.5 SS 4748.9

CRT .9924 CRS-I.00DO CST -.9930

LEA 6110.7 MSA 316.6 SEA 7.9

EL1 $852.2 EL2 288.8 ALF 37.00

ARRIVAL DATE $EP 20 1965

EARTH TO MARS

.20797 INC 4.4374 Vl 50.210

147.10 APO 224.$6 V2 25.027

65.70 [TC 233.82 CLP 87.95

-13.91 RAP 164.06 ECC 1.2452

PO CST TIM INJ 2 LAT INJ E LONG

3670.2 -43.81 167.54

2086.7 -43.D0 98.D7

$670.2 -43.81 187.54

2086.7 -43.80 08.67

3670,2 -43.D1 197.54

2086.7 -45.00 68.6?

ORBIT DETERMINATION ACCURACY

ST 3158,5 DR 2112.2 SS 4859.3

CRT .9920 CRS-I.0000 CST -.9935

LSA 6016.8 NSA 311.8 SSA 8.8

EL1 3813.8 EL2 211.5 ALF 53.50
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOI.. 1. 1964)

LAUNCH DATE DEC 2 1964 FLIGHT TIME 294.00 ARRIVAL DATE SEP 22 1965

HELIOCENTRIC CO_|C D_STANCE 648.070 EARTH TO MARS

RL 147.48 LAL -.00 LOt. 69.85 VL 32.945 GAL 1.66 AZL 85.78 HCA 194.64 3MA 185.73 (CC .20788 INC 4.2211 vl 50.210

RP 219.25 LAP -1.07 LOP 264.45 VP 22.2?2 GAP -6.02 AZP 94.08 TAL 9.64 TAp 204.28 RCA 147.12 APO 224.34 V2 25.067

RC 274.906 GL 59.89 GP -19.20 ZAL 71.18 ZAP 86.27 ETS 177.69 ZAE 117.57 ETE 188.52 ZAC 66.94 ETC 256.04 CLP 86.05

PLANETOCENTRIC CONIC

C3 14.283 VHL 3.779 DLA 53.54 RAL 155.90 RAD 6567.6 V(L 11.648 PTH 2.04 VHp 3.024 DpA -12.30 RAp 164.01ECC 1.2351

LNCH AZMTH LNCH" TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME POCST TIM |NJ 2 LAT INJ 2 LONG

42.46 6 35 8 4249.98 -38.28 202.57 30.25 49.20 7 45 56 3650.0 -43.22 194.68

137.54 15 25 52 2668.02 -38.27 76.12 30.24 49.19 18 10 20 2068.0 -43.21 68.23

42.48 6 35 8 4249.98 -38.28 202.57 30,25 49.20 7 45 58 3650.0 -43.22 194.68

137.54 15 25 52 2668.02 -38.27 76.12 30.24 49.19 16 10 20 2068.0 -43.21 68.23

42.48 6 35 8 4249.98 -38.28 202.57 30.25 49.20 7 45 58 3650.0 -43.22 194.68

137.54 15 25 52 2688.02 -38.27 76.12 30.24 49.19 16 10 20 2068.0 -43.21 66.23

DIFFERENTIAL C(_RECTION8 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.1S82 TRA -.1549 TCS-4.50T8 8AU 1.0607 8GT 4750.8 8GR 3188.0 SG3 2663.9 ST 3290.8 SR 1938.9 SS 4586.3

ROE 1.2735 RRA .2111 RC3-3.2457 FAU .54555 RRT .9629 RRF .9982 RTF .9617 CRT .9929 CRS-I.0000 CST -.9936

F0(11.5355 FRA 1.7578 FC-33.0671 8SP 19123 SG8 5710.2 R23 .1866 R13 .9806 LSA 5960.2 MSA 313.7 SSA 9.6

SO( 2.5145 BRA .2618 BC3 5.5547 FSP 9318 SG1 5665.0 SG2 716.7 ?HA 33.31 EL1 3814.2 EL2 199.7 ALF 30.42

LAUNCH DATE DEC 2 1964 FLIGHT TIME 296.00 ARRIVAL DATE SiP 24 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 218.89 LAP -1.10

RC 276.266 GL 38.64

PLAN(TOCENTRIC CONIC

C3 13.766 VHL 3.710

LNCH AZMTH LNCH TIME

44.05 6 38 15

135.95 15 19 29

44,05 6 38 15

155.95 15 19 29

44.05 6 38 15

135.95 15 19 29

DISTANCE 652.177 EARTH TO MARS

LOt. 69.85 VL 32.943 GAL 1.61 AZL 85.97 HCA 195.76 SMA 185.74 ECC .20782 INC 4.0345 vl 30.210

LOP 265.58 VP 22.319 GAP -6.21 AZP 93.88 TAL 9.40 TAp 205.17 RCA 147.14 APO 224.34 V2 25.108

GP -17.92 ZAL 71.20 ZAP 84.45 ITS 177.22 ZAE 115.76 ETE 187.11 ZAC 68.03 ETC 256.23 CLP 84.17

DIFFERENTIAL CORRECTIONS

TOE 2.1897 TRA -.1615 TC3-5.0051 BAU 1.0862

ROE 1.1416 RRA .1890 RC3-5.1281 FAU .55183

FDE11.0571 FRA 1.6592 FC-34.6927 BSP 19486

BGE 2.4694 ERA .2486 8C3 5.9022 FSP 9288

OLA 52.26 RAL 155.49 RAD 6567.5 VEL 11.625 PTH 2.04 VHP 3.011 DpA -10.84 RAP 183.89 ECC 1.2265

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4231.33 -37.87 200.11 28.50 50.84 7 48 46 3631.3 -42.63 192.10

2670.45 -37.86 75.96 28.48 50.83 16 4 0 2070.4 -42.62 87.94

4231.33 -37.87 200.11 28.50 30.84 7 48 48 3631.3 -42.63 192.10

2670.45 -37.86 75.96 28.48 50.83 16 4 0 2070.4 -42.62 67.94

4231.53 -37.67 200.11 28.50 50.84 7 48 46 3631.3 -42.65 192.10

2670.45 -37.86 75.96 28.48 50.83 16 4 0 2070.4 -42.62 67.94

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATZON ACCURACY

$GT 5039.2 SGR 2953.5 SG5 2693.4 ST 3585.5 SR 1770.2 SS 4458.1

RRT .9867 RRF .9976 RTF .9653 CRT .9931 CRS-l.0000 CST -.9939

8GB 5841.0 R23 .1888 R13 .9796 LSA 5863.0 MSA 307.2 SSA 10.6

SG1 5804.0 SG2 656.1 THA 29.96 ELi 3816.0 EL2 183.6 ALF 27.31

LAUNCH DATE DEC 2 1964 FLIGHT TIME 298.00 ARRIVAL DATE SiP 26 1935

HELIOCENTRIC CONIC DISTANCE 658.291 EARTH TO MARS

RL 147.48 LAL -.00 LOt. 69.85 VL 32.944 GAL 1.57 AZL 86.15 HCA 196.90 SMA 185.75 ECC .20777 INC 5.8716 vl 30.210

RP 218.52 LAP -1.12 LOP 266.72 VP 22.365 GAP -6.40 AZP 95.71 TAL 9.15 TAp 206.05 RCA 147.16 APO 224.34 VZ 25.148

RC 277.609 GL 37.55 GP -16.77 ZAL 71.30 ZAp 82.64 ITS 176.82 ZAE 113.91ETE 185.69 ZAC 68.99 ETC 256.41 CLP 92.31

PLANETOCENTflIC CONIC

C3 13.324 VHL 3.650 DLA 51.08 RAL 155.25 RAD 6567.5 VEL 11.606 PTH 2.03 VMp 3.005 DpA -9.51 RAp 165.73 ECC 1.2193

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG [NJ RT ASC |NJ AZMTH INJ TIME POCST TIM 1NJ 2 LAT INJ 2 LONG

45.53 6 41 45 4215.89 -37.45 197.65 27.05 52.31 7 52 1 3615.9 -42.05 189.74

134.47 15 13 59 2673.69 -37.44 75.88 27.04 52.30 15 58 33 2073.7 -42.04 67.77

45.53 6 41 48 4215.89 -37.45 197.85 27.05 52.31 7 52 1 3613.9 -42.05 189.74

134.47 15 13 59 2673.69 -37.44 75.88 27.04 52.50 15 58 33 2073.7 -42.04 67.77

45.53 G 41 48 4213.8g -37.45 197.85 27.Q5 52.31 7 52 1 3613.9 -42.05 189.74

134.47 15 13 5g 2673.89 -37.44 75.86 27.04 52.30 15 58 33 2073.7 -42.04 67.77

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETEflMINAT[ON ACCURACY

TOE 2.2165 TRA -.1609 TCS-5.5003 8AU 1.1155 SGT 5328.2 S_ 2757.9 SG3 2707.9 ST 3483.2 SR 1629.9 SS 4345.5

ROE 1.0641 flRA .1770 RC3-2.9933 FAU .55279 RRT .9694 RRF .9970 RTF .9681 CRT .9932 CRS -.9999 CST -.9941

FOE10.6227 FRA 1.6554 FC-35.9171 6SP 20102 SG8 5999.6 R23 .1884 RI3 .9790 LSA 5794.8 MSA 305.3 SSA 11.6

ODE 2.4458 BRA .2392 BC3 6.2621FSP 9318 SG1"5969.1SG2 604.7 THA 26.94 EL1 3841.9 EL2 171.4 ALF 24.98

LAUNCH DATE DEC 2 1964 FLIGHT TIM( 300.00 ARRIVAL DATE SEP 28 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.DO LOt. 69.85 VL

RP 218.16 LAp -1.15 LOP 267.85 VP

RC 278.933 GL 36.55 GP -15.75 ZAL

PLANETOCENTR|C CONIC

C3 12.943 VHL 3.598

LNCH AZMTM LNCH TIME

46.90 6 45 45

133.10 15 9 10

46.90 6 45 45

133.10 15 9 10

46.90 6 45 43

133.10 15 9 10

OIFFERENTIAL CORRECTIONS

TOE 2.2412 TRA -.1589 TC3-6.0065 BAU 1.1509

RDE .9416 RRA .1679 RC3-2.85T4 FAU .55160

FOE10.1814 FRA 1.6217 FC-56.8968 BSP 20744

SOS 2.4309 BRA .2311 8C3 6.6516 FSP 9301

DISTANCE 660.414 EARTH TO MARS

32.945 GAL 1.52 AZL 86.27 HCA 198.03 SMA 185.77 ECC .20773 INC 3.7283 vl 30.210

22.411 GAP -6.58 AZP 93.55 TAL 8.88 TAp 206.92 RCA 147.18 APO 224.36 V2 25.188

71.46 ZAp 80.85 ETS 176.47 ZAE 112.03 ETE 184.84 2AC 69.85 ETC 256.5T CLP 60.49

DLA 50.00 RAL 155.14 RAD 6567.5 VEL 11.590 PTH 2.03 VHP 3.005 Dpk -8.31 RAP 163.54 ECC 1.2130

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZI4TH INJ TIME POCST TIM IHJ 2 LAT INJ 2 LONG

4197.37 -37.04 195.76 25.87 53.63 7 55 41 3597.4 -41.48 187.57

2677.64 -37.02 75.89 25.86 53.62 15 53 48 2077.6 -41.47 6T.71

4197.37 -37.04 195.76 25.87 53.63 7 55 41 3597.4 -41.48 167.37

2677.64 -37.02 75.89 25.86 53.62 15 53 48 2077.6 -41.47 67.71

4197.37 -37.04 195.76 25.87 53.63 7 55 41 3597.4 -41.48 187.57

2677.64 -37.02 75.89 25.86 53.62 15 53 48 2077.6 -41.47 67.71

MZD-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5619.0 $_ 2578.6 SG5 2710.1 ST 5573.6 SR 1506.1 SS 4227.2

RRT .9714 RRF .9962 RTF .9704 CRT .9933 CRS -.9999 CST -.9942

SG,B 6182.4 R23 .1856 R13 .9788 LSA 5728.5 MSA 304.2 SSA 1E.G

SG1 6157.1SG2 556.8 THA 24.24 EL1 3874.7 EL2 160.9 ALF 22.78
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 2 1964 FLIGHT TIME 302.00 ARRIVAL DATE SEP 30 1985

MELIOCENTR|C CON|C DISTANCE 664.545 EARTH TO MARS

RL 147.48 LAL -.00 LOL 89.85 VL 32.948 GAL 1.48 AZL 86.40 HCA 199.17 SMA 185.7g ECC .20772 |NC 3.6012 VI 30.210

RP 217.80 LAp -1.18 LOP 268.99 VP 22.458 GAP -8.76 AZP 93.40 TAL 8.60 TAp 207.78 RCA 147.19 AFO 224.38 V2 25.228

RC 280.240 ;L 35.63 GP -14.82 ZAL 71.68 ZAp 79.07 ETS 176.17 ZAE 110.14 ETE 183.92 ZAC 70.62 ETC 258.71CLP 78.69

PLANETOCENTRIC CONIC

C3 12.$08 VHL 3.551DLA 48.99 RAL I55.14 RAG 6567.5 VEL 11.576 pTH 2.02 VHp 3.011DpA -7.20 RAP 163.34 ECC 1.2075

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ Z LONG

48.19 G 49 56 4181.70 -36.62 193.80 24.91 54.83 7 59 38 3581.7 -40.92 185.58

131.81 13 4 58 2882.09 -36.60 75.96 24.90 54.82 15 49 41 2082.1 -40.91 67.72

48.19 S 49 36 4181.70 -36.62 193.80 24.91 54.83 7 59 38 3581.7 -40.92 183.56

131.81 15 4 38 2682.09 -36.60 75.96 24.90 54.82 15 49 41 2082.1 -40.91 67.72

48.19 6 49 56 4181.70 -36.62 193.80 24.91 54.83 7 59 38 3381.7 -40.92 183.36

131.81 15 4 58 2682.09 -36.60 75.96 24.90 54.82 15 49 41 2082.1 -40.91 67.72

DIFFERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.2683 TRA -.1503 TC3-6.5064 BAU 1.1888 SGT 5906.4 8GR 2414.6 SG3 2702.2 ST 3664.7 SR 1398.0 86 4110.8

ROE .8625 RRA .t624 RC3-2.7210 FAU .54812 RRT .9729 RRF .9952 RTF .9723 CRT .9933 CRS -.9999 CST -.9942

FD( 9.7307 FRA 1.6369 FC-37.6362 BSP 21522 S¢_ 6380.9 R23 .1810 R13 .9787 LSA 5673.7 NSA 303.6 SSA 13.5

8DE 2.4269 BRA .2213 BC3 7.0525 F$P 9268 SGI 6359.6 882 519.5 THA 21.84 ELl 3919.4 ELI 151.5 ALF 20.78

LAUNCH DATE DEC 2 1964 FLIGHT TIM( 304.00 ARRIVAL GATE OCT 2 1963

HELIOCENTRIC COliC

RL 147.48 LAL -.00 LOL 69.85 VL

RP 217.44 LAP -1.21 LOiS 270.14 VP

RC 281.529 GL 34.82 GP -13.97 ZAL

PLAM(TOCENTRIC CONIC

C3 12.312 VHL 3.509

LNCH AZMTH LNCH TIMi[

49.40 6 54 26

130.60 15 1 17

49.40 6 54 26

130.60 15 1 17

49.40 6 54 26

130.60 15 1 17

DIFFERENT|AL CORRECTIONS

TDE 2.2947 TRA -.1383 TC3-7.0090 BAU 1,2297

ROE .7938 RRA .1584 RC3-2.5867 FAU .54291

FOE 9.3258 FRA 1.6583 FC-38.1757 BSP 22344

80E 2.4281 BRA .2102 BC3 7.4711 FSP 9205

OISTANCE 668.685 EARTH TO MARS

32.947 GAL 1.43 AZL 86.51 HCA 200.32 S$4A 185.81 ECC .20772 INC 3.4874 Vl 30.210

22.504 GAP -6.94 AZP 93.27 TAL 8.30 TAp 208.62 RCA 147.21 APO 224.41 V2 25.268

71.95 ZAP 77.32 ET8 175.91 ZA( 108.25 ETE 183.13 ZAC 71.32 ETC 256.84 CLP 76.93

OLA 48.05 RAL 155.24 RAG 6567.5 VEL 11.563 PTH 2.02 VHP 3.022 OPA -6.19 RAp 163.13 ECC 1.2026

L-I TIME INJ LAT ZNJ LCNG INJ RT ASC ;NJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4166.64 -36.20 191.96 24.13 55.93 8 3 53 3566.6 -40.37 183.67

2687.02 -36.19 76.09 24.12 55.92 15 46 4 2087.0 -40.36 67.80

4166.64 -36.20 191.96 24.13 55.93 8 3 53 3566.6 -40.37 163.67

2687.02 -36.19 76.09 24.12 55.92 15 46 4 2087.0 -40.36 67.80

4166.64 -36.20 191.96 24.13 55.93 8 3 53 3566.6 -40.37 183.67

2687.02 -36.19 76.09 24.12 55.92 15 46 4 2087.0 -40.36 67.80

M|O-COURS( EXECUTION ACCURACY ORB|T GETERMINATION ACCURACY

SGT 6192.6 9GR 2263.9 $G3 2685.4 ST 3751.3 SR 1302.5 $8 3993.9

RRT .9740 RRF .9940 RTF .9740 CRT .9932 CRS -.9999 CST -.9942

888 6595.4 fl23 .1742 Rt3 .9789 LSA 5623.8 NSA 302.7 3SA 14.5

SG1 6575.7 982 482.7 THA 19.71 EL1 3968.4 EL2 142.8 ALF 19.05

LAUNCH DATE DEC 2 1964 FLIGHT TIME $06.00 ARR|VAL OATE OCT 4 1965

HEL|OCENTRIC CONIC

RL 147.48 LAL -.00 LOL 69.85 VL

RP 217.09 LAp -1.24 LOP 271.29 VP

RC 262.691GL 34.06 Gp -IS.20 ZAL

PLANETOCENTRIC CONIC

C3 12.047 VHL 3.471

LNCfl AZNTH LNCN TIME

50.56 6 39 12

129.44 14 58 2

50.56 6 59 12

129.44 14 58 2

50.58 6 59 12

129.44 14 58 2

O|FFERENTIAL CORRECTIONS

TOE 2.3280 TRA -.1138 TC3-7.4935 BAU 1.2692

ROE .7373 RRA .1608 RC3-2.4406 FAU .53323

FOE 8.9570 FRA 1.7618 FC-38.3205 BSP 23390

60( 2.4401 BRA .1981 9C3 7.8807 FSP 9254

DISTANCE 672.830 EARTH TO MARS

32.g49 GAL 1.37 AZL 86.62 HCA 201.47 SMA 185.84 ECC .20774 INC 3.3849 Vl 30.210

22.551 GAP -7.11 AZP 93.15 TAL 7.99 TAp 209.46 RCA 147.23 Apo 224.4_ V2 25.307

72.28 ZAp 75.60 ETS 175.68 ZAE 106.37 ETE 182.48 ZAC 71.95 ETC 256.96 CLP 75.20

DLA 47.17 RAL 155.43 RAG 6587.5 VEL 11.551PTH 2.02 VHP 3.036 SpA -5.25 RAP 182.93 ECC 1.1983

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIM [NJ 2 LAT |NJ 2 LONG

4152.08 -35.78 190.21 23,51 56,94 6 8 24 3552.1 -39.84 181.89

2692.36 -35.77 76.27 23.51 56.92 15 42 54 2092.4 -39.83 67.95

4152,08 -35.78 190.21 23.51 56.94 8 8 24 3552.1 -39.84 181.89

2692.36 -35.77 76.27 23.51 56.92 15 42 54 2092.4 -39.83 67.95

4152.08 -35.78 190.21 23.51 56.94 8 8 24 3552.1 -39.84 181.89

2692.36 -$5.77 76.27 23.51 56.92 15 42 54 2092.4 -39.83 67.95

MID-COURSE EXECUTION ACCURACY ORBIT GETERNIHAT|ON ACCURACY

3GT 6471.4 $GR 2122.3 683 2655.4 ST 3843.9 SR 1223.8 SS 3899.3

RRT .9759 RRF "'_9925 RTF .9751 CRT .9931CRS -.9999 CST -.9940

SG8 6610.5 R23 .1674 R13 .9790 LSA 5602.0 NSA 307.7 SSA 15.5

SG1 6795.1 $G2 458.4 THA 17.80 EL1 4031.7 EL2 137.1ALF 17.57

LAUNCM DATE OEC 2 1964 FLIGHT TIN( 308.00 ARRIVAL DATE OCT 6 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00 LOt. 69.85 VL

RP 216.74 LAp -1.27 LOP 272.44 VP

RC 264.087 GL 33.40 GP -12.50 2AL

pLANETOCENTRIC CONIC

C3 11.808 VHL 3.436

LNCH AZMTH LNCH TIME

51.66 7 4 12

126.34 14 55 7

51.86 7 4 12

128.34 14 55 7

_1.66 7 4 !2

128.34 14 35 7

DIFFERENTIAL CORRECTIONS

TOE 2.3421TRA -.1024 TC3-6.0127 BAU 1.3170

ROE .6812 RRA .1564 RC3-2.3234 FAU .52737

FD( 8.4956 FRA 1.7619 FC-38.6661BSP 24088

BD( 2.4391BRA .1869 BC3 8.3428 FSP 9042

DISTANCE 676.988 EARTH TO MARS

32.951 GAL 1.32 AZL 86.71HCA 202.62 SMA 185.88 ECC .20779 INC 3.Z920 V1 50.210

22.598 GAP -7.28 AZP 93.04 TAL 7.67 TAp 210.29 RCA 147.25 Apo 224.50 V2 25.546

72.65 ZAP 73.91ETS 175.49 ZN[ 104.50 ETE 181.82 ZAC 72.53 ETC 257.07 CLF 75.51

DLA 46.33 RAL 155.69 RAG 6567.5 VEL 11.541PTH 2.01VHp 3.055 DpA -4.40 RAF 162.75 ECC 1.1945

L-I TZME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST T|M ]NJ 2 LAT ]NJ 2 LONG

4137.88 -35.38 188.54 23.04 57.87 8 13 10 3537.9 -39.52 180.19

2698.14 -35.36 76.49 23.03 57.86 15 40 5 2098.1 -39.51 68.15

4137.88 -35.38 188.54 23.04 57.87 8 13 10 3537.9 -39.32 180.19

2698.14 -35.36 76.49 23.03 57.86 15 40 5 2098.| -59.31 68.15

4137.88 -35.38 188.54 23.04 57.87 8 13 10 3537.9 -39.32 180.19

2698.14 -35.36 76.49 23.03 57.86 15 40 5 2098.1 -39.51 68.15

MID-COURSE EWECUTIC_q ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6755.4 $GR 1995.6 SG3 2627.6 ST 5909.3 SR 1142.4 SS 5759.9

RRT .g743 RRF .9907 RTF .9764 CRT .9950 CRS -.9999 CST -.9940

SGB 7044.0 R23 .1576 R13 .9794 LSA 5534.5 MSA 305.5 SSA 16.4

SG1 7050.7 882 431.5 THA 16.12 EL1 4070.7 EL2 129.5 ALF 16.20
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JPLTM 33-1OO EARTH--MARS TRAJECTORIES (VOL I, 1964)

LAUNCH DATE DEC 2 1964 FLIGHT TIME 310.00 ARRIVAL DATE OCT $ 19RS

HELIC_ENTRIC CON|C DISTANCE 681.153 EARTH TO MARS

RL 147.48 LAL -.O0 LOL 69.85 VL 3Z.993 GAL 1.26 AZL 88,79 HCA 203.77 SMA 185o91 ECC .Z0784 INC 3.E075 Vl 30.ZI0

RP 216.39 LAp -1.29 LOP 273.59 VP 22.644 GAP -7.44 AZP 92.94 TAL 7.33 TAp 211.10 RCA 147.27 APO $24.55 VE 85,385

RC 285.298 GL 32.78 GP -11.85 ZAL 73.07 ZAP 72.25 ETS 175.32 zAE 102.65 ETE 181.29 ZAC 73.08 (TC 257.17 CLP 71.85

PLANETOCENTRIC CONIC

C3 11.591 VHL 3.405 DLA 45.$3 RAL 15S.03 RAD 6567.4 VEL 11.532 PTH 2.01 VHP 3.077 DPA -3.81 RAP 14Z.54 ECC 1.1908

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

$2.73 7 9 25 4124.03 -34.97 186.93 22.68 58.73 8 18 9 3524_Q

127.27 14 52 33 2704.23 -34.98 76.76 28.67 58.73 15 37 37 2104.Z

52.73 7 9 ZS 4184.03 -34.97 188.93 22.68 56.75 8 18 9 3SE4.O

127.27 14 52 33 2704.23 -34.96 76.76 22.67 58.73 15 37 37 2104.2

52.73 T 9 25 4124.03 -34.97 186.93 22.68 58.75 8 18 9 3524.0

127.27 14 52 33 2704.23 -34.98 76.76 22.67 58.73 15 37 37 2104.2

DIFFERENTIAL C_RRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.3807 TRA -.0808 TC3-8.5171 9AU 1.3632 SET TO32.S SGR 1877.3 SG3 2392.1

ROE .6334 RRA .1548 RC3-2.2033 FAU .51909 RRT .9742 RRF .9988 flTF .2773

FOE 8.0719 FRA 1.7046 FC-38.TT17 BSP 24919 SG8 7278.7 R23 .1487 fl13 .9798

DOE 2.4442 ORA .1746 2C3 8.7974 FSP 8874 S4;I 7267.1 $82 409.9 THA 14.83

INJ 2 LONG

170.57

48.39

178.57

88.39

178.57

68.39

ORBIT DETERMINATION ACCURACY

ST 3977.1 $11 1072.? S9 3333.7

CflT .9220 CRS -.9998 CST -.9939

LSA 3404.4 NSA $04.3 88A 1T.4

EL1 4117.4 EL2 122.0 ALF 15.01

INJ 2 LAT

-$9.81

-38.80

-38.111

-38.90

-38.81

-38.80

LAUNCH DATE DEC 2 1984 FLIGHT TIME 312.00 ARRIVAL DATE OCT 10 1965

HELIOCENTRIC CONIC DISTANCE 685.325 EARTH TO MARS

RL 147.48 LAL -.DO LOt. 69.85 VL 32.956 GAL 1.20 AZI. 86.87 HCA 204.93 SHA 185.96 ECC .20792 IHC 3.1300 vl 30.810

tiP 216.05 LAP -1.32 LOP 274.75 VP 22.691 GAP -7.60 AZP 92.84 TAL 8.27 TAP 211.91 RCA 147.29 APO 224.82 V2 25.423

RC 286.320 GL 32.21GP -11.25 ZAL 73.53 ZAP TO.DR ET8 175.18 ZAE 100.92 ETE 180.82 ZAC 73.58 ETC 257.27 CLP 70.24

PLANETOCENTRIC CONIC

C3 11.393 VHL 3.375 DLA 44.76 RAL 158.42 RAO 6387.4 VI[L 11.$23 PTH 2.01VHP 3.102 DpA -2.88 RAp 182.37 ECC 1.1875

LNCH AZ14TH LNCH TIM( L-I TIM( INJ LAT |NJ I_G INJ RT ASC INJ AZNTH INJ TIN( _ CST TIM IHJ 2 LAT INJ 2 LONG

53.76 7 14 53 4110.33 -34.56 185.$7 22.43 59.57 8 23 24 3510.3 -38.30 173.99

126.24 14 50 14 2710.75 -34.55 77.06 22.43 39.56 15 35 25 2110.7 -38.30 68.$9

53.76 7 14 53 4110.33 -34.56 185.37 22.43 59.57 8 23 24 3510.3 -38.30 176.99

126.24 14 50 14 2710.75 -34.53 77.06 22.43 59.56 15 35 25 2110.7 -38.30 68.69

53.76 7 14 33 4110.33 -34.56 185.37 22.43 59.57 8 23 24 3510.3 -38.30 176.99

126.24 14 50 14 2710.75 -34.55 77.06 22.43 59.56 15 35 25 2110.7 -38.30 88.99

DIFFERENTIAL CORRECTIONS MIO-CoURS|[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE Z.375S TRA -.0568 TC3-9.0258 9AU 1.4110 SET 7307.9 SGR 1768.9 SG3 2353.0 ST 4037.0 SR 1010.1 SS 3507.2

ROE .5910 RRA .1540 RC3-2.0682 FAU .51019 RflT .9735 RRF .9862 RTF .9784 CRT .9928 CRS -.9998 CST -.9938

FOE 7.6563 FflA 1.8348 FC-38.7694 BSP 25738 9GB 7518.8 RE3 .1350 R13 .9802 LSA 5433.6 MSA 303.9 SSA 16.5

DO( 2.44810RA .1841BC3 9.2640 FSP 8696 SG1 7508.5 SG2 393.6 THA 13.30 ELi 4159.8 EL2 117.0 ALF 13.08

LAUNCH DATE DEC 2 1964 FLIGHT TiME 314.00 ARRIVAL DATE OCT IE 1R65

HELIOCENTRIC CONIC DISTANCE 669.505 EARTH TO MARS

RL 147.46 LAL -.O0 LOt. 69.85 VL 32.958 GAL 1.14 AZL 83.94 HCA 206.10 SHA 186.00 ECC .20801 INC 3.0589 vl 30.210

RF 215.71 LAP -1.34 LOP 275.92 VP 22.737 GAP -7.76 A ZP 92.75 TAL 6.61 TAP 212.70 RCA 147.31 APO 224.9R VE 25.431

RC 207.729 GL 31.68 GP -10.69 ZAL 74.04 2Ap 69.05 ETS 175.05 ZAE 99.02 ETE 180.41 ZAC 74.02 ETC 257.35 CLP 88.SS

PLANETOCENTRIC CONIC

C3 !1.210 VHL 3.348 DLA 44.02 RAL 156.87 RAD 6567.4 VEL 11.515 PTH 2.01VHP 3.130 DpA -2.21 RAP IS2,21ECC 1.1045

LNCH AZMTH LNCH TIME b-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

54.77 7 20 36 4096.71 -34.16 183.85 22.29 60.35 8 28 53 3496.7 -37.81 175.46

125.23 14 48 6 2717.70 -34.15 77.41 22.28 60.33 15 33 26 2117.7 -37.00 89.03

54.77 7 20 36 4095.71 -34.16 183.65 22.29 60.35 8 28 53 3496.7 -37.81 175.43

125.23 14 48 8 2717.70 -34.15 77.41 22.28 60.33 15 33 29 2117.7 -37.80 89.03

54.77 7 20 36 4096.71 -34.16 183.85 22.29 60.35 8 28 53 3496.7 o37.81 175.46

125.23 14 48 8 2717.70 -34.15 77.41 22.28 60.33 IS 33 26 2117.7 -37.80 69.03

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.3890 TRA -.0270 TC3-9.5249 2AU 1.4579 SET 7579.2 SGR 1687.1 983 2507.8 ST 4092.6 SR 954.3 83 3383.0

ROE .5535 RRA .1546 RC3-1.9737 FAU .49973 RRT .9721RRF .9932 RTF .9791 CRT .9027 CflS -.9998 CST -.9935

FOE 7.2537 FRA 1.8936 FC-38.5943 9SP 26579 _ 7757.5 R23 .1235 R13 .9805 LSA 5386.2 HSA 305.0 SSA 19.5

DOE 2.4522 ORA .1570 BC3 9.7273 FSP 8513 SEt 7748.0 962 362.3 THA 12.10 EL1 4200.9 EL2 112.0 ALF 13.04

LAUNCH DATE DEC 2 1964 FLIGHT TIN( 316.00 ARRIVAL DATE OCT 14 1965

HELIOCENTRIC C(_IIC DISTANCE 693.693 EARTH TO MARS

RL 147.48 LAb -.OO LOL 69.85 VL 32.961GAL 1.07 AZL 87.01HCA 207.26 SHA 186.05 ECC .20812 INC 2.9933 vl 30.210

RP 215.38 LAP -1.57 LOP 277.08 VP 22.783 GAP -7.91AZP 92.66 TAL 6.22 TAp 213.48 RCA 147.33 APO 224.77 V2 25.498

RC 288.924 GL 31.19 GP -10.18 ZAL 74.58 ZAp 67.50 ET9 174.93 ZA£ 97.25 ETE 180.05 ZAC 74.44 ETC _57.43 CLP 67.12

PLAN£TOCENTRIC CONIC

C3 11.043 VHL 3.323 DLA 43.30 RAL 1§7.30 RAD 638?.4 VI[L 11.500 PTH 2.00 VHP 3.180 DpA -1.59 RAP 162.08 ECC 1.1817

LNCH AZNTH LNCH TIME L-I TIME [NJ LAT INJ LDNG INJ RT ARC IHJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ2 LONG

55.76 7 26 34 4083.13 -33.76 182.33 22.23 61.08 8 34 37 3483.1 -37.32 173.96

124.24 14 49 14 2725.06 -33.74 77.80 22.22 61.07 15 31 39 2125.1 -37.30 99.41

55.76 7 26 34 4083.13 -33.76 182.33 22.23 61,08 8 34 37 3483.1 -37.32 173.96

124.24 14 46 14 2725.06 -33.74 77.80 22.22 6t.07 15 31 39 2125.1 -37.30 $9.41

55.78 7 26 34 4083.13 -33.76 192.35 22.23 61.08 8 34 37 3483.1 -37.32 173.96

124.24 14 48 14 2725.08 -33.74 7?.90 22.22 61.07 15 31 39 2125,1 -37.30 69.41

DIFFERENTIAL CORRECTi(_IS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 2.4008 TRA .0077 TC-10.0t71BAU 1.5042 SET 7839.4 SGR 1573.0 SG3 2459.0 ST 4144.2 SR 904.7 SS 3262.2

ROE .5203 RRA .1557 RC3-1.8632 FAU .48967 RRT .9702 RRF .9798 RTF .9792 CRT .9926 CRS -.9997 CST -.9f932

FOE 6.8673 FRA 1.9556 FC-38.3118 BSP 27459 _ 7993.T R23 .1112 R13 .9809 LSA 5342.4 HSA 305.6 SSk 20.4

60E 2.4565 6RA .1559 6C310.1889 FSP 8335 SG1 7988.9 SG2 373.9 THA 11.04 EL1 4240.5 EL2 107.1ALF 12.23
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 2 1964

HELIOCENTRIC CON%C

RL 14T.48 LAL -.DO

RP 215.05 LAP -1.40

RC 290.105 GL 30.73

PLANETOA_ENTRIC CONIC

C3 t0.867 VHL 3.300

LNCH AZNTH LNCH TIME

$6.74 7 32 46

123.26 14 44 29

56.74 7 32 46

126.26 14 44 29

56.74 7 32 46

123.26 14 44 29

FLIGHT TIM( 318.00 ARRIVAL DATE OCT 16 1945

DISTANCE 697.888 EARTH TO MARS

L()L 69.85 VL 32.964 GAL 1.00 AZL 87.07 HCA 208.43 SMA 186.10 ECC .20825 INC 2.8324 vl 30.210

LOP 278.26 VP 22.629 GAP -6.06 AZP 92.58 TAL 5.83 TAp 214.26 RCA 147.35 APO 224.86 V2 25.535

GP -9.70 ZAL 75.17 ZAP 65.99 ETS 174.85 ZAE 95.51 ETE 179.73 ZAC 74.84 ETC 257.49 CLP 65.62

OLA 42.60 RAL 167.64 RAD 6567.4 VEL 11.S01 PTH 2.00 VHp

L-! TIME IHJ LAT IHJ LONG INJ RT A$C INJ AZMTH INJ TIME

4069.49 -33.35 |80.86 22.25 61.79 8 40 36

2732.69 -33.34 78.23 22.25 81.78 1S 30 1

4069.49 -33.35 180.88 22.25 61.79 8 40 36

2732.69 -33.34 •8.23 22.25 61.78 15 30 1

4069.49 -33.35 180.68 22.25 61.79 8 40 36

2•32.69 -33.34 78.23 22.25 61.78 15 30 1

3.194 OpA -1.03 RAP 161.97 ECC 1.1792

PO CST TIM INJ 2 LAT INJ 2 LONG

3469.5 -36.62 172.48

2132.9 -36.81 69.84

3469.5 -36.82 172.48

2132.9 -36.81 69.84

3469.5 -36.82 172.48

2132.9 -36.81 69.84

ORBIT DETERMINATION ACCURACY

ST 4188.2 H 859.• SS 3140oS

CRT .9925 CRS -.9997 C6• -.9929

LSA 5296.1 HSA 308.7 SSA 21.4

EL1 4274.3 EL2 102.7 ALF 11.52

OIFFERENTIAL C_RRECTION$ M|D-COURSE EXECUTION ACCURACY

TOE 2.4068 TRA .0457 TC-10.5085 BAU 1.5508 SG• 8099.3 SGR 1485.8 SG3 2408.0

ROE .4905 RRA .1570 RC3-1.7574 FAU .47721 RRT .9677 RRF .9757 RTF .9904

FOE 6.4863 FRA 2.0198 FC-37.9469 BSP 28300 _ 8234.4 R23 .0992 R13 .9812

BOE 2.4583 BRA .1635 BC310.6544 FSP 6141 SGt 8226.2 $62 368.8 THA 10.09

LAUNCH OATE O(C 2 1964 FLIGHT TIME 320.00 ARRIVAL DATE OCT 18 1965

HELIOCENTRIC CONIC DISTANCE •02.090

RL 147.48 LAL -.00 LOt. 69.85 VL 32.968 GAL .93 AZL 87.12 HCA 209.61 SMA 30.210

RP 214.72 LAP -1.42 LOP 2•9.43 VP 22.675 GAp -8.21 AZP 92.50 TAL 5.41 TAp 25.572

RC 29|.272 GL 30.30 GP -9.28 ZAL •5.80 ZAP 64.52 ET6 174.79 ZA( 93.60 ETE 64.16

PLANETOCENTflIC CONIC

CS 10.748 VHL 3.278 OLA 41.91RAL 158.55 RAO 6§67.4 Vt[L 11.498 PTH 2.00 VHP 3.229 DpA -.51 RAP 161.89 ECC 1.1•66

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT AS(; |NJ AZMTH |NJ TIM( PO CST T|M INJ 2 LAT INJ 2 LONG

57.71 7 38 14 4055.•3 -38.94 179.41 22.33 62.47 9 49 50 3455.7 -36.33 171.02

122.29 14 42 51 2•41.21 -32.93 •8.•1 22.35 92.45 15 29 32 2141.2 -36.33 70.31

57.71 7 39 14 4055.73 -32.94 179.41 22.33 92.47 8 48 50 3455.• -36.33 1•1.02

122.29 14 42 51 2•41.21 -32.93 •9.71 22,33 62.45 15 29 32 2141.2 -38.33 •0.31

57.71 7 $9 14 4055.•3 032.94 179.41 22.35 92.4• 8 46 50 3455.• -36.33 171.02

122.29 14 42 51 2741.21 -32.93 79.71 22.55 62.45 15 26 32 2141.2 -36.33 70.31

DIFF(flENT[AL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.4134 TRA .0880 TC-10.9899 8AU 1.5982 SGT 8351.2 SGR 1404.1 363 2352.9 ST 4224.6 SR 819.0 86 3019.2

ROE .4637 RRA .1586 RC3-1.6539 FAU .46495 RRT .9644 RRF .9•09 RTF .9909 CRT .992S CRS -.9996 CST -.9925

FOE 6.1186 FRA 2.0869 FC-37.4659 BIP 29152 SG2 8468.4 R23 .0878 R13 .9815 LSA 524•.7 NSA 308.2 SSA 22.3

BOE 2.4575 ORA .1814 8C311.1138 FSP •936 SGI 8460.4 SG2 366.7 THA 9.23 ELI 4302.E EL2 98.4 ALF 10.90

EARTH TO MARS

186.16 ECC .20839 INC 2.8758 Vt

215.02 RCA 147.37 APO 224.96 v2

179.45 2AC •5.22 ETC 25•.35 CLP

LAUNCH DATE DEC 2 1964 FLIGHT TIM( 322.00

HELIOCENTRIC CONIC O|8TANC( 706.300

RL 147.48 LAL -.00 L04. 69.85 VL 32.971 6AL .96 AZL 87.18 HCA 210.78 SMA

RP 214.40 LAP -1.44 LOP 280.61 yp 22.92_ GAP -6.35 AZF 92.45 TAL 4.99 TAp

RC 292.426 GL 29.90 GP -8.85 ZAL •8.46 ZAP 63.09 ET3 174.71 ZAE 92.12 ETE

PLANETOCENTRIC CONIC

C3 10.610 VML 3.257 DLA 41.23 RAL 158.20 RAO 6587.4 VEL 11.489 PTH 2.00 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH IN3 TIME

58.68 • 46 1 4041.67 -32.53 177.94 Z2.52 63.12 8 53 22

121.32 14 41 16 2750.18 -32.52 •9.23 22.51 63.11 IS 2? 6

58.68 7 46 1 4041.67 -32.53 177.94 22.52 63.12 8 53 22

121.52 14 41 16 2760.16 -32.52 •9.23 22.51 63.11 15 27 6

58.68 • 46 1 4041.67 -32.53 177.94 22.52 63.12 8 53 22

121.32 14 41 16 2750.18 -32.52 79.23 22.51 63.1t 15 27 6

OtFFERENTZAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.4143 TRA .1348 TC-11.4705 9AU 1.6419 _T 8900.T SGR 1329.3 SG3 2296.4

ROE .4398 RRA .1605 RC3-1.5588 FAU .45291 RRT .SHS03 RRF .9654 RTF .9812

FOE 5.7577 FRA 2.1575 FC-36.9566 6_HP 29962 SGB 8702.8 R23 .0767 R13 .9617

60E 2.4539 BRA .2096 BC311.3766 FSP 7735 SGt 8695.1 362 366.7 THA 8.46

LAUNCH OATE DEC 2 1964 FLIGHT TIME 324.00

HELIOCENTRIC C_IC O|$TANCE 710.517

RL 147.46 LAL -.00 LQL 89.85 VL 32.975 GAL .79 A21. 07.23 HCA 211.96 944A

RP 214.08 LAp -1.47 LOP 291.79 VP 22.965 GAP -9.49 AZP 92.35 TAL 4.55 TAp

RC 293.566 GL 29.52 GP -8.46 ZAL 77.18 ZAp 61.?0 ETS 174.65 ZAE 90,48 ETE

PLANETOCENTRIC CONIC

C3 10.486 VHL 3.238 OLA 40.$8 RAt. 159.89 RAO 8567.4 VI[L 11.484 PTH 2.00 VHP

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT |NJ LCNG |NJ RT ASC INJ AZIATH INJ TIME

59.$5 7 53 4 4027.33 -32.11 176.46 22.75 63.76 9 0 12

120.35 14 39 44 2T59.76 -32.10 79.81 28.74 63.74 15 25 44

59.65 7 53 4 4027.33 -32.'11 176.46 22.75 63.76 9 0 12

120.35 14 39 44 2759.76 -32.10 79.81 22.74 63.74 15 25 44

59.65 7 53 4 4027.33 -32.11 176.46 2E.?S 63.76 9 0 12

120.35 14 39 44 2759.76 -32.10 79.81 22.74 63.74 15 25 44

DIFFERENTIAL CORRECTI_448 MID-COURSE [vlrCUT|ON ACCURACY

TDE 2.4139 TRA .1857 TC-11.9370 9AU 1.8859 SGT 0642.6 SGR 1259.0 S;3 2239.8

ROE .4186 RRA .1622 RC3-1.4599 FAu .43986 RflT .9553 RRF .9590 RTF .9817

FOE 5.4236 FRA 2.2223 FC-38.3158 BSAP 30787 6_ 9952.0 R23 .0659 R13 .9821

ODE 2.4499 BRA .2466 0C312.0259 FSP 7530 $61 9924.4 S(;2 368.8 THA 7.76

ARRIVAL DATE OCT 20 1965

EARTH TO MARS

186.22 ECC .20856 XNC 2.8229 vl 30.210

215.77 RCA 147.38 APO 225.06 V2 25.S06

179.20 ZAC 75.58 ETC 257.61 CLP 62.74

3.267 DPA -.03 RAp 161.83 ECC 1.1746

PO CST TIM INJ 2 LAT IHJ 2 LONG

3441.7 -35.84 169.55

2150.2 -35.83 70.84

3441.7 -35.84 169.55

2150.2 -35.83 70.84

3441.7 -35.84 169.55

2150.2 -35.83 70.84

ORBIT DETERMINATION ACCURACY

ST 4253.7 SR 782.D SS 28g7.6

CRT .9924 CRS -.9996 CST -.9919

LSA 5196.6 HSA 310.2 SSA 23.3

ELI 4323.9 EL2 94.4 ALF 10.34

ARRIVAL DATE OCT 22 1965

EARTH TO MARS

186.28 ECC .20874 INC 2.7735 Vl 30.210

216.51 RCA 147.40 APO 225.17 V2 25.644

178.98 ZAC 75.92 ETC 257.65 CLP 61.36

3.307 OpA .40 RAp 161.80 ECC 1.1726

PO CST TIM INJ 2 LAT INJ 2 LONG

3427.3 -35.35 168.08

2159.8 -35.34 71.43

3427.3 -35.35 168.08

2169.8 -35.34 71.43

3427.3 -3S.35 168.08

2159,8 -35.34 71.43

ORBIT DETERMINATION ACCURACY

ST 4279.4 SR 749.8 SS 2784.6

CRT .9925 CRS -.9994 CST -.9914

LSA 5150.9 MSA 311.2 SSA 24.1

EL1 4343.6 EL2 g0.2 ALF 9.87
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JPI. TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH 0ATE DEC | 1964

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 213.77 LAP -1.48

RC 294.693 GL 29.16

PLANETOCEMTRIC CONIC

C3 19.371 VHL 8.ZZO

LNCH AZMTM LMCM TIME

80.83 9 O Z8

119.37 14 36 11

60.&3 9 0 28

119.37 14 36 11

60.63 8 0 28

119.3T 14 38 11

PLIGHT TIN( 326.00 ARRIVAL CAT[ OCT 24 1965

DISTANCE 714.741 EARTH TO MARS

LOt. 69.85 VL 32.979 GAL .71 AZL 67.27 HCA 213.15 SMA 186.35 ECC .20694 INC 2.7270 vt 30.210

LOiS 282.97 VP 23.010 GAP -6.83 AZP 92.28 TAL 4.10 TAp 217.25 RCA 147.42 Apo 225.29 V2 25.679

GP -6.10 ZAL 77.91 ZAP 60.34 ETS 174.60 ZAE 86.67 (TE 176.76 ZAC 78.24 ETC 257.69 CLP 60.01

DLA 39.90 RAL 160.62 MAD 6567.4 V(L 11.479 PTH 2.00 VHP 3.348 DPA .80 RAP 161.79 ECC 1.1707

L-I TIN( INJ LAT INJ LONG INJ R? ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

4012.53 -31.69 174.96 23.04 64.37 9 7 21 3412.5 -34.85 166.59

2770.10 -31.68 40.44 23.04 64.36 15 24 22 2170.1 -34.84 72.07

4012.55 -31.69 174.96 23.04 64.37 9 7 21 3412.5 -34.85 168.59

277Q.10 -31.68 80.44 23.D4 64.36 15 24 22 2170.1 -34.84 72.07

4012.53 -31.69 174.96 23.04 64.37 9 7 21 3412.5 -34.85 166.59

2770.10 -81.68 60.44 23.04 64.36 15 24 22 2170.1 -_4.84 72.07

DIFFEMENTIAL C_RRECTION8

TOE 2.4081 TRA .2411 TC-12.4082 BAU 1.7805

ROE .3989 flflA .1643 RCS-t.3TD9 FAU .42771

POE 5.0848 FRA 2.2620 FC-35.7036 8SP 31584

BO[ 2.4409 BRA .2916 BCS12.4607 FSP 7317

LAUNCN DATE DEC 2 1964

NELIOCENTMIC C.CNIC

RL 147.48 LAL -.DO LOt. 69.65 VL 82.963 GAL

RP 213.46 LAp -1.51 LOP 294,16 VIe 25.035 GAP

RC 295.805 GL 28.81GP -?.76 zAL 79.68 ZAP

PLANETC)CENTMIC CONZC

C3 10.265 VHL 3.204

LNCH AZMTH LNCH TIM(

81.63 8 8 1!

118.37 14 36 38

61.63 8 8 11

118.37 14 36 38

61.63 8 8 11

118.37 14 36 38

DIFFERENTIAL CORRECTIONS

TOE 2.3997 TRA .3021 TC-12.8569 BAD 1.7731

ROE .3816 RRA .1667 RC3-1.2825 FAU .41471

FDE 4.7646 FRA 2.3676 PC_34.9768 8SP 32392

BDE 2.4298 8RA .3451 8C312,g207 FSP 7116

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9083.4 SGR 1195.2 SG3 2183.9 ST 4294.4 SR 719.4 SS 2865.1

RflT .9495 RRF .9517 flTF .9820 CRT .9928 CRS -.9992 CST -.9907

S¢,AS 9161.7 R23 .0562 R13 .9823 LSA 5095.4 MSA 313.5 SSA 25.1

$81 91§4.2 SG2 372.0 ?HA 7.13 ELI 43§3.4 EL2 86.3 ALF 9.44

FLIGHT TIME 328.DD ARRIVAL DATE OCT 26 1965

DISTANCE 718.971 EARTH TO MARS

.68 AZL 87.32 HCA 214.34 SNA 186.42 ECC .20916 INC 2.6834 vl 30.210

-S.76 AZlP 92.22 TAt. 3.83 TAP 217.97 RCA 147.43 APO 225.41 v2 25.714

59.02 ET$ 174.56 zAI[ 87.29 ET( 178.61 ZAC 76.55 ETC 257.72 CLP 58.70

OLA 39.23 RAL 161.40 RAD 6567,4 VEL 11.474 PTH 1.99 VHP 3.392 OpA 1.15 RAp 161.62 ECC 1.1689

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3997.30 -31.26 173.44 23.39 64.97 9 14 49 3397.3 -34.34 165.07

2781.20 -31.25 81.14 23.39 64.96 15 22 59 2181.2 -34.33 72.77

3997.30 -31.26 173.44 28.39 64.97 9 14 49 3397.3 -34.34 165.07

2781.20 -31.25 81.14 23.39 64.96 15 22 59 2161.2 -34.33 72.77

3997.30 -31.26 173.44 25.39 64.97 9 14 49 3397.3 -34.34 165.07

2781.20 -31.25 81.14 23.39 64.96 15 22 59 2181.2 -34.33 72.7?

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9315.3 _ 1135.4 SG3 2124.8 ST 4303.8 SR 692.5 95 2550.6

RRT ,9424 RRF .9432 RTF ,9823 CRT .9927 CRS -.9989 CST -.9899

SGB 9364.2 fl23 .0479 R13 .9825 L3A 5040.3 NSA 316.7 SSA 25.9

lk'el 9376.6 6G2 377.4 THA 6.56 ELi 4358.2 EL2 82.4 ALF 9.08

LAUNCH O&_E DEC 2 1964

HELIOCENTRIC CONIC

RL 147.46 LAL -.00

RP 213.16 LAP -1.53

RC 296.g04 GL 28.48

PLAN[TOC[NTRIC CONIC

C3 10.167 VHL 3.189

LNCH AZMTH LNCN TIME

82.64 8 18 18

117.36 14 34 59

62.64 8 16 18

117.36 14 34 59

62.64 8 16 18

117.$6 14 34 59

PLIGHT TIME 330.00 ARRIVAL DATE OCT 28 1965

LOL 69.85 VL 32.987 GAL

LOP 285.35 VP 23.099 GAP

GP -7.44 ZAL 79.50 ZAP

DISTANCE 723.209 EARTH TO MARS

.54 AZL 87.36 HCA 215,53 SMA 186.49 ECC .20940 INC 2.8421 Vl 30.210

-8.89 AZP 92.15 TAL 3.15 TAp 218.68 RCA 147.44 Apo 225.54 V2 25.748

57.74 ETS 174.53 ZAE 85.75 ETE 178.46 ZAC 76.84 ETC 257.75 CLP 57.43

OLA 38.57 RAL 162.21 RAO 6567.4 VEL 11.470 PTH 1.99 _Hp 3.437 DpA 1.48 RAP 161.87 ECC 1.1673

L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3981.40 -30.82 171.88 23.80 65.56 g 22 39 3381.4 -33.83 163.52

2793.2G -30.80 81.91 23,79 65.55 15 21 32 2193.3 -33.82 73.55

_981.40 -30.82 171.88 23.80 65.56 9 22 39 3381.4 -33.83 163.52

27g3.26 -30.80 61.91 23.7g 65.55 15 21 32 2193.3 -33.82 73.55

3981.40 -30.82 171.88 23.80 65.56 9 22 39 3381.4 -33.83 163.52

2793.26 -30.80 81.91 23.79 65.55 15 21 32 2193.3 -33.82 73.55

DIFFERENTIAL CORRECTIONS

TOE 2.3864 TRA .3644 TC-13.3033 BAU 1.8155

ROE .3657 RRA .1880 RC3-1.1983 FAU .40190

FOE 4.4507 FRA 2.4169 FC-34.2230 8SP 33131

BOE 2.4142 8RA .4012 8C313,3571FSP 6890

LAUNCH DATE DEC 2 1964

HELIOCENTRIC CONIC

RL 147.48 LAL -.00 L04. 69.85 VL 32.991GAL

RP 212.87 LAP -1.56 LOP 286.35 VP 23.143 GAP

RC 297.989 GL 28.16 GP -7.15 ZAL 80.35 ZAP

PLANETOCENTRIC CONIC

C3 10.077 VNL 3.174

LNCH AZNTH LNCH TIME

63.69 8 24 49

116.31 14 33 12

63.69 8 24 49

116.31 14 33 12

63.69 8 24 49

116.31 14 33 12

DIFFERENTIAL CORRECTIONS

TOE 2.3714 TRA .4364 TC-13.7325 BAU 1.8562

ROE .3515 RRA .1708 RC3-1.1166 FAU .38894

FDE 4.1310 FRA 2.4973 FC-33.4144 BSP 33915

8DE 2.3973 BRA .4687 8C313.7778 FSp 6677

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9542.6 $T_ 1079.3 SG3 2084,8 ST 4303.0 SR 667.7 SS 2434.0

RRT .9344 RRF .9335 RTF .9827 CRT .9930 CRS -.9985 CST -.9891

5¢,8 9603.5 R23 .0387 R13 .9828 LSA 4978.4 MSA 317.0 SSA 26.8

SG1 9595.8 SG2 382.3 THA 6.04 EL1 4355.8 EL2 78.0 ALF 8.76

FLIGHT TIME 332.00 ARRIVAL DATE OCT 30 1965

DISTANCE 727.453 EARTH TO MARS

.46 AZI. 87.40 HCA 216.72 SMA 186.57 ECC .20966 INC 2.6032 vl 30.210

-9.02 AZP 92.09 TAL 2.65 TAp 219.37 RCA 147.45 APO 225.68 V2 25.782

56.49 ET$ 174.50 zAI[ 84.24 ETE 178.33 ZAC 77.12 ETC 257.77 CLP 56.20

OLA 37.90 RAL 163.05 RAD 6567.4 VEL 11.466 PTH 1.99 VHP 3.484 DpA 1.77 RAp 161.95 ECC 1.1658

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3984.73 -30.36 170.27 24.25 66.14 9 30 53 3364.7 -33.31 161.93

2806.37 -30.35 82.75 24.25 66.13 15 19 59 2206.4 -33.30 74.41

3994.73 -30.36 170.27 24.25 66.14 9 30 53 3364.7 -33.31 161.93

2806.37 -30.35 82.75 24.25 66.13 15 19 59 2206.4 -33.30 74.41

3984.73 -30.36 170.27 24.25 66.14 9 30 53 3364.7 -33.31 161.93

2806.37 -30.35 82.75 24.25 66.15 15 19 59 2206.4 -33.30 74.41

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9763.7 SGR 1028.5 SG3 2005.5 ST 4298.6 8R 645.6 SS 2321.8

RRT .9246 RRF .9226 RTF .9828 CRT .9933 CRS -.9979 CST -.9878

SGB 9817.7 R23 .0323 R13 ,9829 LSA 4917.4 MSA 321.7 SSA 27.6

SG1 9810,0 SG2 389,§ THA 5.57 EL1 4346.2 EL2 74.0 ALF 8.49
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. !, 1964)

LAUMCH DATE DEC E 1964

HELIOCENTRIC CONIC

RL 147.46 LAL -.DO

RP 212.57 LAP -1.58

RE 299.061 6L 27.68

PLAN(YOCENTRIC CONIC

CS 9.DRS YHL 3.162

LNCM AZI4TH LNCH TIME

64.76 S 3S 46

115.24 14 31 15

64.76 8 33 46

115.24 14 31 15

64.76 8 3S 46

115.24 14 31 15

FLIGHT TIME 334.00

OISTAMCE 751.703

LQL 69.85 VL 32.998 GAL .57 AZL 87.43 HCA 217.92 SMA

LOP 287.75 VP 25.188 GAP -9.15 A_P 92.02 TAL 2.14 TAp

6P -6.67 ZAL 8|.24 ZAP 55.28 [79 174.47 ZAI[ 82.76 ET(

OLA $7.22 RAL |85.98 RAO 6567.4 VEL 11.482 PTH 1.99 VHp

L-I TIN[ IN_ LAT |NJ LONG INJ fit ASC INJ AZMTH INJ TINE

3947.19 -29.90 188.80 24.75 66.75 g 39 33

2820.88 -69.89 85.88 24.75 66.70 15 18 16

3947.19 -29.90 188.80 24.75 66.71 9 39 33

2820.98 -29.89 85.68 24.75 66.70 15 $8 16

3947.19 -29.90 168.80 24.75 66.71 9 39 33

2820.86 -29.89 83.88 24.75 66.70 15 $8 16

DIFFERENTIAL C_IIRECTIONS

TOE 2.3314 TRA .5101 TC-14.1527 BAU 1.8982

ROE .3589 RRA .1728 RC5-1.0380 FAU .37800

FOE 3.8852 FRA 2.5572 FC-32.5878 88P 34570

BIDE 2.375T BRA .5588 8C314.1907 FSP 8478

LAUNCH DATE DEC 2 1964

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 212.29 LAP -1.60

RC 300.120 GL 27.56

PLAN[TOCENTRIC CONIC

C3 9.921 VHL 3.150

LNCM AZI4TH LNCH TIM(

65.97 8 43 15

114.13 14 29 8

65.87 8 43 15

114.13 14 29 2

65.97 8 43 15

114.13 14 29 2

ARRIVAL DATE NOV 1 1985

EARTH TO MARS

186.65 ECC .20994 INC 2.5662 Vl 30.210

220.06 RCA 147.46 APO 225.63 V2 25.815

178.21 2AC 77.40 (TC 257.78 CLP 54.99

3.535 OpA 2.02 RAP 162.06 ECC 1.1645

PO CST TIM INJ 2 LAT INJ 2 LON&

3347.2 -32.77 260.27

2220.7 -32.76 75.36

3347.2 -32.77 160.27

2220.7 -32.76 75.36

3347.2 -32.77 160.27

2220.7 -32.76 75.36

ORBIT DETERI4INAT|ON ACCURACy

ST 4264.0 SR 825.6 SS 2211.8

CRT .9837 CRS -.9971 CST -.9666

LSA 4850.8 MSA 324.1 $SA 28.3

EL1 4328.9 EL2 69.5 ALF 8.26

NID-CCURS( EXECUTION ACCURACY

SGT 9979.4 SGR 981.0 SG$ 1945.4

RRT .9168 RRF .9102 RTF .9830

S8810027.5 R23 .0257 R13 .9831

S8110019.9 _ 396.8 THA 3.14

FLIGHT TIME 338.00 ARRIVAL DATE NOV 3 1965

DISTANCE 785.957 EARTH TO MARS

LOL 69.95 VL 35.000 GAL .20 AZL 87.47 HCA 219.12 $44A 186.73 ECC .21023 INC 2.5311 vl 30.210

LOP 288.93 VP 28.229 GAP -9.ZT A_P 91.96 TAL 1.62 TAp 220.74 RCA 147.47 AlSO 225.98 V2 25.847

GP -8.80 ZAL 82.17 ZAP 54.18 (78 174.45 zA( 81.31 ETE 178.10 ZAC 77.66 ETC 257.79 CLP 53.83

OLA 36.54 RAL 164.84 RAD 8567.4 V[L 11.459 PTH 1.99 VHp 3.583 OpA 2.25 RAp 162.19

L-I TIM( INJ LAT INJ I._NG INJ RT ASC INJ AZMTH INJ TIN[ PO C$T TIM 1NJ 2 LAT

3928.47 -29.42 188.95 25.31 67.28 9 48 44 3328.5 -32.23

2838.42 -29.41 84.73 25.30 67.26 15 16 19 2236.4 -32.22

3929.47 -29.42 168.85 25.31 67.28 9 48 44 3329.5 -32.23

2936.42 -29.41 84.75 25.30 67.26 15 16 19 2236.4 -32.22

3929.47 -29.42 168.85 23.31 67.28 g 48 44 3328.5 -32.23

2838.42 -29.41 84.75 25.30 67.26 15 16 $9 2236.4 -32.22

DIFFERENTIAL C_RRECTION8

TOE E.3411TRA .8049 TC-14.5043 OAU 1.9279

ROE .3287 RRA .1788 RC3 -09543 FAU .38088

FOE 3.6208 FRA 2.8978 FC-31.4898 BSP 35801)

• 90E 2.3840 BRA .6302 9C314.5337 FSP 6589

ECC 1.1633

INJ Z LONG

158.54

76.42

158.54

76.42

158.54

76.42

ORglT OETERMINATION ACCURACY

ST 4267.1SR 610.1SS 2_22.9

CRT .9942 CRS -.9959 CST -.9850

LSA 4611.2 MSA 331.0 SSA 28.8

EL1 4329.8 EL2 64.9 ALF 8.05

HID-COURI_ EXECUTION ACCURACY

_M'eT10173,3 _ 937.8 SG3 1879.8

RRT .9003 RRF .8962 RTF .9830

S8810218.4 R23 .0225 R13 .9831

$8110208.3 SG2 406.8 THA 4.75

LAUNCH DATE DEC 2 1964 FLIGHT TIME 338.00 ARRIVAL DATE NOV 5 1965

HELIOCENYRIC CONIC

RL 147.48 LAL -.DO LOL 69.85 VL 33.005 GA L

RP 212.01 LAp -1.62 LOP 290.15 Vp 23.271 GAP

RC 301.167 GL 27.27 GP -6.35 ZAL 83.$3 ZAP

PLANETOCENTRIC CONIC

C3 9.855 VHL 3.139 OLA 35.85 RAL 165.78 RAD 6567.4 VEL

LNCM AZMYH LNCH TIME L-I TIN( INJ LAT

S7.03 8 53 17 3906.50 -28.93

112.97 14 26 31 2853.74 -28.92

67.03 8 53 17 3908.50 -28.93

112.97 14 26 31 2853.74 -28.92

67.03 8 53 17 3908.50 -28.93

112.97 14 26 31 2853.74 -28.92

DIFFERENTIAL C(:RflECTIONS

TOE 2.3066 TRA .6816 TC014.9384 8AU 1.9717

ROE .3177 RRA .1779 RC3 -.8894 FAU .33044

FOE S.331H) FRA 2.7033 FC-30.7949 B_P 56227

6DE 2.3286 BRA .7043 BC314.9648 FSP 6069

DISTANCE 740.220 EARTH TO MARS

.19 AZL 87.50 HCA 220.33 SMA 166.81 ECC .21056 INC 2.4976 vl 30.210

-9.39 AZP 91.go TAL 1.08 TAp 221.41 RCA 147.48 kPO 226.14 V2 25.679

52.96 ETS 174.44 ZAE 79.90 ETE 178.01 ZAC 77.92 ETC 257.79 CLP 52.70

11.456 PTH 1.99 VHp 3.635 DpA 2.45 RAP 162.35 ECC 1.1622

INJ LONG |NJ RT ASC 1NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

185.02 25.90 67.83 9 58 25 3308.5 -31.67 156.73

85.86 25.99 67.82 15 14 5 2253.7 -31.66 77.59

165.02 25.90 67.93 9 58 25 3308.5 -31.67 156.73

85.88 25.90 67.82 15 14 5 2253.7 -31.66 77.59

165.02 25.90 67.83 9 58 25 3308.5 -31.67 156.73

65.88 25.90 67.82 15 14 5 2253.7 -31.66 77.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACy

6G710394.8 SGR 899.1 SG3 1828.3 ST 4244.7 SR 592.4 69 2006.3

RRT .8873 RRF .8811 RTF .9833 CRT .9947 CRS -.9948 CST -.9832

S8810433.6 R23 .0157 fl13 .9833 LSA 4720.4 MSA 333.1 SSA 29.7

SG$10425,4 SG2 413.4 THA 4.40 ELI 4285.4 EL2 60.1 ALF 7.91

LAUNCH DATE DEC 2 1964 FLIGHT TIM( 340.00 ARRIVAL DATE NOV 7 1965

HELIOCENTRIC COliC DISTANCE 744.489 EARTH TO MARS

flL 147.48 LAL -.00 LOL 69.85 VL 33.010 GAL .09 AZL 87.53 HCA 221.53 SMA 186.90 ECC .21090 INC 2.4657 V1 30.210

tip 211.75 LAp -1.63 LOP 291.38 VP 23.513 GAP -9.51AZP 91.85 TAL .53 TAp 222.06 RCA 147.48 APO 226.31 V2 25.911

RC 302.203 GL 26.98 6P -8.12 ZAL 94.12 ZAP 31.85 (TS $74.42 ZAE 78.51 (T( 177.93 ZAC 78.17 (TC 257.79 CLP 51.59

PLAN[TOCENTRIC CONIC

C3 9.797 VHL 3.130 OLA 35.18 RAL 166.75 RAD 6567.4 VEL 11.454 PTH 1.99 VHP 3.688 DPA 2.63 RAp 162.54 ECC 1.1612

LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

68.24 9 3 57 3886.96 -28.42 163.08 26.54 68.38 10 8 43 3287.0 -31.10 154.80

111.76 14 23 36 2872.94 -28.41 87.18 26.54 68.37 15 11 28 2272.9 -31.09 78.91

66.24 9 3 57 3888.96 -28.42 183.08 26.54 68.58 10 8 43 3287.0 -31.10 154.80

111.76 14 23 36 2872.94 -28.41 67.18 26.54 68.37 15 11 28 2272.9 -31.09 78.91

68.24 9 3 57 3886.96 -28.42 163.08 26.54 68.38 10 8 43 3287.0 -31.10 154.80

111.76 14 23 36 2872.94 -28.41 87.18 26.34 68.37 15 $1 28 2272.9 -31.09 78.91

DIFFERENTIAL CCRRECTION8 MID-COURSE ExECuTION ACCURACy ORBIT DETERMINATION ACCURACy

TDE 2.2764 TRA .7397 TC-15.3552 BAU 2.0139 SGTt0616.8 SGR 864.7 SG3 1780.1 ST 4208.0 3R 578.4 SS 1906.6

RD( .3090 RRA .1775 RC3 -.8285 FAU .34097 RRT .8744 RRF .8848 RTF .9842 CRT .9955 CRS -.9926 CST -.9823

FD( 3.0996 FMA 2.6993 FC-30.1295 OSP 36903 S8810648.0 R23 .0058 R13 .9842 LSA 4644.2 MSA 327.6 SSA 30.6

BD( 2.2973 BRA .7802 8C315,3755 FSP 5893 SG110639,8 SG2 418.4 THA 4.09 ELI 4247.2 EL2 54.6 ALF 7.79
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH OAIE DEC 2 1964

HELIOCENTR|C CONIC

RL 147.48 LAL -.00

RP 211.47 LAP -1.65

RC 303.228 GL 26.70

PLANETOCENTR|C CONIC

C3 9.748 VHL 3.122

LNCH AZMTH LNCH TIME

69.51 9 15 21

110.49 14 20 9

69.51 9 15 21

110.49 14 20 9

69.51 9 19 21

110.49 14 20 9

FLIGHT TIME 342.00 ARRIVAL DATE NOV 9 1865

LOL 89.85 VL 33.015 GAL

LOP 292.57 VP 23,354 GAP

GP -5.90 ZAL 85.18 ZAP

DISTANCE 748.761 EARTH 70 MARS

-.01 AZL 87.$6 HCA 222.75 SNA 186.98 ECC .21127 INC 2.4352 VI 30.210

-9.63 AZP 91.79 TAL 358.96 TAp 222.71 RCA 147.48 APO 226,49 V2 25.941

30.77 ET9 174.41 ZAE 77,16 ETE 177.85 ZAC 78.42 ETC 257.78 CLF 50.52

OLA 34.45 RAL 187.75 RAO 6567.4 VEL 11.452 PTH 1.89 VHP 3.743 OpA 2.78

L-I TIME INJ LAT INJ LONG INJ RT AS(: INJ AZMTH INJ TIME PO CST TIM

3863.49 -27.90 161.00 27.23 68.93 10 19 45 3263.5

2894.40 -27.89 88.63 27.29 68.92 15 8 23 2294.4

3863.49 -27.90 161.00 27.23 68.93 10 19 45 3263.5

2894.40 -27.89 88.63 27.22 68.92 15 8 23 2294.4

3883.49 -27.90 161.00 27.23 68.93 10 19 45 3263.5

2894.40 -27.69 68.63 27.22 68.92 15 8 23 2294.4

RAP 182.76 ECC 1.1604

[NJ 2 LAT INJ 2 LONG

-30.51 152.75

-30.§0 80.38

-30.51 152.75

-30.50 80.38

-30.51 152.75

-30.50 80.38

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.0881TRA .8507 TC-15.5732 8AU 2.0316 86T10622.1SGR 772.6 SG3 1829.3 ST 3884.8 SR 501.9 SS 1297.1

ROE .2655 RRA .1786 RC3 -.7188 FAU .31556 RRT .8518 flRF .8230 RTF .9746 CRT .9945 CRS -.9671 CST -.9455

FOE 1.9282 FRA 2.7289 FC-28.0262 BSP 37924 _106§0.2 R23 -.014§ R13 .9749 LSA 4108.4 MSA 403.4 SSA 81.9

60E 2.1049 BRA .8692 8C315.5898 FSP 5881 S6110642.5 SA;Z 404.8 THA 3.55 EL1 3916.8 EL2 51.9 ALF 7.32

LAUNCH OATE OEC 2 1964 FLIGHT TIN( 344.00 ARRIVAL DATE NOV 11 1965

HELIOCENTRIC CONIC DISTANCE 753.043 EARTH TO MARS

RL 147.48 LAL -.00 LOL 69.85 VL 33.020 GAL -.11 AZL 87.59 HCA 223.96 SldA 187.07 ECC .21185 INC 2.4060 vl 30.210

RP 211.20 LAp -1.67 LOP 293.79 VP 23.395 GAP -9.74 AZP 91.73 TAL 359.38 TAp 223.34 RCA 147.48 APO 226.67 V2 25.971

RC 804.242 GL 26.426P -5.69 ZAL 86.22 ZAP 49.72 ETS 174.40 ZAE 75.83 (TE 177.79 ZAC 78.65 ETC 257.76 CLP 49.48

PLANETOCENTRIC CONIC

C3 9.706 VHL 3.115 0LA 33.72 RAL 168.77 RAD 6567.3 VEL 11.450 PTH 1.99 VHP 3.798 DpA 2.90 RAp 165.00 ECC 1.1597

LNCH AZ14TH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.87 9 27 38 3837.78 -27.37 159.76 27.95 89.48 10 31 34 3237.8 -29.90 150.53

109.13 14 16 4 2918.46 -27.35 90.28 27.95 69.46 15 4 43 2318.5 -29.89 82.05

70.67 9 27 38 3837.76 -27.37 158.78 27.95 69.48 10 31 34 3287.8 -29.90 150.53

109.18 14 16 4 2918.46 -27.35 90.28 27.95 69.48 15 4 43 2318.5 -29.89 82.05

110.00 15 3 49 2772.51 -30.55 80.12 29.15 73.81 15 50 1 2172.5 -32.44 71.43

110.00 13 39 2 3031.71 -24.28 97.67 26.52 65.17 14 29 33 2431.7 -27.42 89.90

DIFFERENTIAL CORRECTION8 NIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.1940 TRA .9574 TC-18.0572 BAU 2.0856 SGT10993.9 _ 798.6 SG3 1657.6 ST 4095.6 SR 551.1 SS 1690.4

ROE .2922 RRA .1830 RC3 -.6807 FAU .31464 flRT .8390 RRF .8245 RTF .9838 CRT .9966 CRS -.9849 CST -.8754

FOE 2.5900 FRA 2.8484 FC-28.0639 8_k o 38367 _11022.9 R23 .0031 R13 .9638 LSA 4451.3 MSA 345.8 SSA 31.9

SDE 2.2134 BRA .9747 BC316.0721FSP 5569 S6111014.2 SG2 438.6 THA 5.48 EL1 4132.2 EL2 45.1 ALF 7.64

LAUNCH OATE DEC 2 1964 FLIGHT T1M( 346.00 ARRIVAL DATE NOV 13 1965

HELIOCENIRIC COLIC

RL 147.48 LAL -.00

RP 210.95 LAP -1.69

RC 305.247 GL 28.14

PLANETOCENTRIC CONIC

C3 8.874 VHL 3.110

LNCH AZMTH LNCH TIME

72.82 8 40 53

107.68 14 11 10

72.82 9 40 53

107.68 14 11 10

110.00 15 83 50

110.00 13 17 23

DISTANCE 757.327 EARTH TO MARS

LOt. 69.65 VL 33.026 GAL -.21 AZL 87.62 HCA 225.16 SMA 187.17 ECC .21207 INC 2.3779 vl 30.210

LOP 295.01 VP 23.435 GAP -g.86 AZP 91.68 TAL 358.79 TAp 223.96 flCA 147.47 APO 228.68 V2 26.001

GP -5,49 ZAL 87.32 ZAP 48.71 ETS 174.39 ZA_ 74.53 ETE 177.73 ZAC 78.89 ETC 257.75 CLP 48.47

OLA 32.99 RAL 169.82 RAD 6567.3 VEL 11.446 PTH 1.99 VHp 3.856 OPA 3.00 RAP 183.27 ECC 1.1592

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

3809.13 -28.81 156.31 28.72 70.02 lO 44 22 3209.1 -29.28 148.11

2945.76 -26.80 92.18 28.71 70,00 15 0 15 2345.8 -29.27 83.96

3609.13 -26.81 156.31 28.72 70.02 10 44 22 3209.1 -29.28 148.11

2945.76 -26.60 92.16 28.71 70.00 15 0 15 2345.6 -29.27 83.98

269t.66 -31.91 74.23 30,45 77.04 16 18 42 2091.7 -33.36 65.30

3111.23 -21.92 102.63 26.39 63.09 14 9 14 2511.2 -25.85 95.13

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.1479 TRA 1.0821 TC-16.3892 BAU 2.1212 96T11181.9 Sr,_ 770.9 963 1601.4 ST 4029.8 SR 539.9 SS 1589.5

ROE .2654 RRA .1851 RE3 -.6281 FAU .30274 RRT .8134 RRF .8020 RTF .9837 CRT .9971 CRS -.9791 CST -.9712

FDE 2.3572 FRA 2.9029 FC-27.0931 OSP 38898 S6811208.4 R23 .0010 R13 .9837 LSA 4351.0 MSA 353.8 SSA 32.6

BOE 2.1668 BRA 1.0781 8C316.4012 FSP 5325 $6111199.S SG2 447.7 THA 3.21 ELI 4065.6 EL2 40.5 ALF 7.61

LAUNCH OAT( DEC 2 1964

HELIOCENTRIC CCIqIC

RL 147.48 LAL -.00

RP 210.70 LAp -1.70

RC 306.243 GL 25.86

PLANETOCENTRIC CONIC

C3 9.850 VHL 3.106

LNCH AZMTH LNCH TIME L-I TINE

73.90 9 55 28 3776.69

106.10 14 5 8 2977.25

73.90 9 55 26 3776.69

106.10 14 5 8 2977.25

110.00 15 56 45 2632.33

110.00 13 3 1 3169.60

DIFFERENTIAL CORRECTIONS

TOE 2.0985 TRA 1.1696

ROE .2799 RRA .1864

FDE 2.1379 FRA 2.9385

BOE 2.1170 BRA 1.1843

PLIGHT TIM( 348.00

LOL 69.85 VL 33,031 GAL

LOP 296.23 VP 23.474 GAP

6P -5.31 ZAL 68.46 ZAp

ARRIVAL DATE NOV 15 1965

DISTANCE 761.616

-.32 AZL 87.65 PiCA 226.40 SNA 187.26 ECC .21250

-9.97 AZP 91.62 TAL 358.18 TAp 224.57 RCA 147.47

47.72 ET$ 174.39 Z/ME 73.26 ETE 177.68 ZAC 79.12

OLA 32.24 RAL 170.89 RAO 6567.3 VI[L 11.447 PTH 1.99 VHP 3.914 OpA 3.08

INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

-26.24 153.60 29.52 70.56 lO 58 24 3176.7

-26.23 94.34 29.52 70.54 14 54 45 2377.2

-26.24 153.60 29.52 70.56 10 58 24 3176.7

-28.23 94.34 29.52 70.54 14 54 45 2377.2

-32.73 59.80 31.51 79.55 16 40 38 t032.3

-20.08 106.16 26.56 61,73 13 55 51 2569.6

RIO-COURSE EXECUTION ACCURACY

TC-16.7019 BAU 2.1560 SGT11315.0 SGR 745.5 SG3 1545.8

RC3 -.5884 FAU .29124 RRT .7904 Rf8 r .7775 RTF .9838

FC-26.1275 BSP 39490 88811389.5 R23 -.0023 R13 .9838

8C316.7116 FSP 5123 56111380.3 SG2 456.1 THA 2.97

EARTH TO MAR8

lNC 2.3510 vl 30.210

APO 227.05 V2 26.029

ETC 257.72 CLP 47.49

RAP 163.56 ECC 1.1588

INJ 2 LAT INJ | LONG

-28.64 145.42

-28.68 86.16

-28.84 145.42

-28.83 86.16

-33.83 60.73

-28.69 98.88

ORBIT DETERMINATION ACCURACY

ST 3957.6 SIR 529.9 98 1492.5

CRT .9978 CRS -.9717 CST -.9666

LSA 4247.5 MSA 359.8 6SA 33.2

EL1 3992.8 EL2 36.5 ALF 7.61
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 1, 1964)

LAUNCH DATE DEC 2 1964
FLIGHT TIME 350.00 ARRIVAL DATE NOV 17 1965

HELIOCENTRIC C(_IC 01 STANCE 785.810 EARTH TO MARS

RL 147.48 LAL -.OD LOL 69,83 VL 33.037 GAL -,43 AZL 87.67 HCA 227.62 SMA 187,36 ECC ,21287 INC 2.3251 V1 30,210

RP 210.48 LAp -1,72 LOP 297.45 VP 23.313 GAP -10,06 AZP 91.57 TAL 357,36 TAP 223,18 RCA 147.48 APO 227.28 V2 28.057

RC 307.229 GL 25,$8 GP -3.13 ZAL 89.63 ZAp 4G,78 ET$ 174.38 ZAE 72.01ETE 177.64 ZAC 79.34 ETC 257.70 CLP 46,54

PLANETOCENTRIC CONIC

C3 9.636 VHL 3.104 OLA 31.48 RAL 171.99 RAD 6587.3 VEL 11.447 PTH 1.89 VHp 3.873 DPA 3.13 RAp 163.88 ECC 1.1588

LNCH AZMTH LNCH TIME L-| TIM( [NJ LAT INJ LONG IHJ RT ASC INJ AZMTH %NJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

75.65 10 11 41 3739.31 -25.63 150.33 30.36 71.09 11 14 0 3139.3 -27.98 142.37

104.33 13 57 39 3014.04 023.63 96.91 30.36 71.06 14 47 53 2414.0 -27.98 68.78

75.63 10 11 41 3739.31 -23.65 130.33 30.38 71.09 11 14 0 3139.3 -27.98 142.37

104.35 13 37 39 3014.04 -23.63 96.91 30.36 71.08 14 47 33 2414.0 -27.98 88.78

110.00 16 16 3S 2382.38 -33.29 66.01 32.48 81.73 16 39 36 1982.4 -34.07 36.85

110.00 12 31 35 3218.97 -18.46 109.07 26.90 60.70 13 43 34 2619.0 -22.22 101.96

DIFFERENTIAL CORRECTIONS

TOE 2.0476 TRA 1.2844 TE-16.9919 BAU 2.1900

ROE .2747 RRA .1879 RE3 -.5114 FAU .28011

FOE 1.9381FRA 2.9766 FC-25.1657 BSlP 40132

8DE 2.0660 BRA 1.2981 0C316.9996 FSP 4942

LAUNCH DATE DEC 2 1964

HELIOCENTRIC C(_IC

RL 147.48 LAL -.OO LOL 69.83 VL 33.042 GAL

M]O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACv

SG711545,4 SGR 723,4 $63 1492.5 ST 3883.2 Sit 321.7 88 1405.1

RRT .7658 RRF .7517 RTF .9840 CRT .9976 CRS -.9628 CST -.9614

S6811568.1 R23 -.0047 RI3 .9840 LSA 4146.2 MSA 365.2 SSA 33.7

S6111358.7 SG2 464.7 THA 2.75 EL1 3916.0 EL2 34.1 ALF 7.64

FLIGHT TIME 352.00 ARRIVAL OATS NOV 19 1965

DISTANCE 770.208 EARTH TO MARS

-.54 AZL 87.70 HCA 228,84 SMA 187.46 ECC .21346 INC 2.3000 vl 30.210

91.51 TAL 356.92 TAp 225.76 RCA 147.44 APO 227.47 V2 26.083

174.38 zAI[ 70.79 ETE 177.60 ZAC 79.57 ETC 237.67 CLP 45.61

RP 210.22 LAP -1.73 LOP 298.67 VP 23.551 GAP -10.19 AZP

RC 308.206 GL 23.29 GP -4.96 ZAL 90.83 ZAp 45.82 ET8

PLAN(TOCENTRIC CONIC

C3 9.632 VHL 3.103 DLA 30.70 RAL 173.11RAD 6367.3 VEL

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

77.63 10 30 12 3694.87 -25.04 146.96

102.37 13 48 2 3058.$0 -25.02 100.02

77.63 10 30 12 3694.87 -25.04 146.98

102.37 lS 48 2 3058.30 -26.02 100.02

110.00 16 34 38 2537.94 -33.67 62.60

110.00 12 42 47 3263.23 -16.96 111.63

DIFFERENTIAL CCRRECTIONS

TDE 1.9698 TRA 1.4040 TC-17.2708 BAU 2.2247

ROE .2702 RRA .1893 RE3 -.4588 FAU .26979

FOE 1.7328 FRA S.0100 FC-24.ESOS BSff 40741

B0( 2.0080 BRA 1.4167 9C317.2768 FSP 4773

11.446 PTH 1.99 VHP 4.034 DPA 3.17 RAp 164.22 ECC 1.1363

INJ RT AS(; |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

31.24 71.63 11 31 47 3094.9 -27.31 138.83

31,24 71.62 14 39 1 2438.3 -27.30 91,39

31.24 71.63 11 31 47 3094.9 -27.31 138.83

31.24 71.62 14 39 1 2458.3 -27.30 91.89

33.41 83.71 1? 16 36 1937.9 -34.17 33.39

27.35 59.87 13 37 10 2663.2 -20.84 104.63

ORBIT DETERMINATION ACCURACY

ST 3796.8 SR 515.5 8S 1313.3

CRT .9977 CRS -.9488 CST -.9342

LSA 4032.7 MSA 373.6 SSA 34.2

ELI 3831.2 EL2 34.7 ALF 7.69

MID-COURSE EXECUTION ACCURACY

SGT11725.9 SGR 703.4 SG3 1442.0

RRT .7403 flRF .7243 RTF .9841

SG811747.0 R23 -.0081 R13 .964!

S6111737.5 SG2 472.4 THA 2.55

LAUNCfl OATS DEC 2 1964 FLIGHT TIME 354.00

HEL|oCENTNIC CONIC OISTANCE 774.310

RL 147.48 LAL -.00 LOt. 69.83 VL 33.048 GAL -.63 AZL 87.72 HCA 230.07 SMA

RP 209.99 LAp -1.75 LOP 299.90 VP 23.589 GAP -10.29 AZP 91.46 TAL 356.27 TAp

RC 306.174 GL 25.01GP -4.81 ZAL 92.08 ZAP 44.91ETS 174.37 ZAE 69.60 ETE

PLANETOCENTRIC CONIC

C3 S.837 VHL 3.104 DLA 29.90 RAL 174.24 RAO 6567.3 ¥EL 11.447 PTH 1.99 VHP

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC XNJ AZMTH XNJ TXNE

79.97 10 52 10 3639.30 -24.41 142.60 32.18 72.17 11 52 30

100.03 13 33 7 3113.91 -24.40 103.94 32.16 72.15 14 27 1

79.97 10 52 10 3639.30 -24.41 142.60 32.16 72.17 1| 52 50

100.03 13 35 7 3113.91 -24.40 103.94 32.16 72.13 14 27 1

110.00 16 31 28 2497.22 -33.93 59.44 34.31 85.56 17 33 3

110.00 12 33 0 3304.19 -13.33 113.97 27.91 59.17 13 30 4

DIFFERENTIAL C(_RRECTZON$ MID-COURSE ExECuTION ACCURACY

TOE 1.9299 TRA 1.3312 TC-17.3071BAU 2.2363 86711894.0 SGR 665.2 SG3 1388.9

ROE .2865 RRA .1903 RE3 -.4047 FAU .25884 RRT .7123 RRF .6948 RTF .9941

FOE 1.5435 FNA 3.0398 FC-23.2315 BSP 41399 SG811913.8 R23 -.0104 R13 .9641

8DE 1.9482 BRA 1.5430 8C317.5118 FSP 4603 S6111904.1SG2 480.3 THA 2.35

LALRACH DATE DEC 2 1964 FLIGHT TIME 356.00

HELIOCENTRIC CONIC OISTANCE 776.817 EARTH TO MARS

RL 147.48 LAL -.00 LOL 69.85 VL 33.034 GAL -.76 AZL 87.75 HCA 231.30 SldA 187.66 ECC .21452 1NC 2.2526 VI 30.210

RP 209.77 LAp -1.76 LOP 301.13 VP 23.625 GAP -10.40 AZP 91.41 TAt. 353.61 TAP 226.91RCA 147.40 APO 227.92 V2 26.137

RC 310.132 GL 24.72 GP -4.66 zAL 93.32 2Ap 44.03 ET8 174.37 ZAE 68.43 ETE 177.54 2AC 80.01 ETC 237.60 CLP 43.83
PLANETOCENTRIC CONIC

ARRIVAL DATE NOV 21 IS65

EARTH TO MARS

187.36 ECC .21397 INC 2.2?$9 vl 30.210

226.34 RCA 147.43 APO 227.89 V2 28.111

|77.57 ZAC 79.79 ETC 257.63 CLP 44.71

4.096 OPA 3.19 RAP 164.58 ECC 1.1586

PO C$T TIM INJ 2 LAT INJ 2 LONG

3039.3 -26.61 134.49

2313.9 -26.61 95.84

3039.3 -26.6! 134.49

2313.9 -26.61 93.84

1897.2 -34.17 50.21

2704.2 -19.52 107.10

ORBIT DETERMINATION ACCURACY

ST 3708.1 SR 306.7 SS 1229.7

CRT .9970 CR$ -.9318 CST -.9459

LSA 3920.7 HSA 381.9 8SA 34.7

EL1 37_2.3 EL2 _.9 ALF 7.76

ARRIVAL DATE NOV 23 1963

C3 9.634 VHL 3.107 DLA 29.09 RAL 175.39 RAO 6567.3 VEL 11.447 PTH 1.99 VHP 4.159 DpA 3.18 RAP 164.96 ECC 1.1589

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

83.03 11 20 49 3362.76 -23.76 156.69 33.12 72.70 12 20 11 2962.8 -25.90 128.62

96.93 13 13 40 3191.32 -23.73 109.43 33.11 72.69 14 8 51 2591.3 -23.8g 101.37

100.00 14 37 43 2928.07 -27.66 91.11 34.24 78.18 15 26 31 2328.1 -29.01 82.56

100.00 12 41 27 3301.24 -19.96 118.08 31.63 67.28 13 36 28 2701.2 -22.87 108.49

110.00 17 7 26 2459.20 -34.09 56.49 35.19 87.30 17 48 23 1839.2 -34.09 47.24

110.00 12 28 13 3342.88 -14.19 116.14 28.54 38.37 13 23 36 2742.9 -18.24 109.37

DIFFERENTIAL CORRECTIONS MIO-CoORSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.8627 TRA 1.6607 TC-17.7680 BAU 2.2898 SGT12065.5 $GR 669.4 8G3 1339.2 3T 3607.3 SR 500.7 88 1150.2

ROE .2634 RRA .1917 RE3 -.3547 FAU .24867 RRT .6829 RRF .6642 RTF .9842 CRT .9956 CRS -.9095 CST -.9354

FDE 1.3612 FRA 3.0679 FC-22.3003 BSP 41940 86812084.1 R23 -.0122 R13 .9842 LSA 3798.9 MSA 392.2 SSA 35.1

BDE 1.8812 BRA 1.6717 8C317.7413 FSP 4430 S6112074.2 SG2 488.7 THA 2.17 EL1 3641.6 EL2 46.7 ALF 7.87
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 2 1954

HELICK_ENTR|C COt41C

RL 147.48 LAL -.00

RP 209.55 LAP -1.77

RC 311.080 GL 24.42

PLANETOCENTRIC CONIC

C3 9.882 VHL 3.112

LNCH AZNTH LNCH TIME

90.00 12 38 23

90.00 12 7 25

100.00 15 8 59

100.00 12 21 30

110.00 17 22 45

110.00 12 22 13

FLIGHT TIME 356.00 ARRIVAL DATE NOV 25 1966

DISTANCE 763.127

LOL 69.65 VL 33.060 GAL -.90 AZL 87.77 HCA

LOP 302.37 VP 23.881 GAp -lO.Sl AZP 81.$8 TAL

GP -4.§1 ZAL 94.81 ZAP 43.17 ET8 174.38 Zk(

EARTH TO MARS

232.54 SMA 167.76 ECC .21509 INC 2.2300 vl 30.210

354.93 TAp 227.46 RCA 147.38 Apo 228.15 V2 26.162

$7.28 ETE 177.51 ZAC 80.22 ETC 257.56 CLP 42.98

DLA 26.26 RAL 176.56 RAO 6567.S VEL 11.449 PTH 1.99 VHP 4.224 DPA 3.16 RAp 165.37 (CC 1.1593

L-] TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH lNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3327.39 -24.08 119.53 34.41 74.63 13 33 50 2727.4 -25.96 111.36

3427.82 -22.10 126.22 33.77 71.83 13 4 33 2827.8 -24.38 118.29

2848.25 -28.84 85.$7 55.51 81.04 15 54 27 2248.2 -29.58 76.70

3382.22 -17.7G 121.08 31.97 65.55 13 17 52 2782.2 -20.91 113.71

2425.25 -34.17 53.68 36.08 88.96 18 3 8 1823.3 -33.94 44.44

3379.96 -12.88 118.19 29,25 58.05 13 18 33 2780.0 -16.99 111.52

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.7931 TRA 1.7974 TC-17.9350 8AU 2.$217 SGT12230.8 S_ 655.5 SG3 1289.9 ST 3505.0 SR 495.6 SS 1077.0

ROE .2610 RRA .1927 RCS -.3063 FAU .23860 RRT .8522 RRF .6323 RTF .9842 CRT .9931 CRS -.8810 CST -.9229

FOE 1.1987 FRA 3.0922 FC-21.3359 BSP 42503 S6812248.4 R23 -.0140 RI3 .9842 LSA 3677.9 MSA 403.4 SSA 35.5

BOE 1.8120 BRA 1.8077 8C317.9577 FSP 4258 S6112238.3 _ 496.8 THA 2.01 EL1 3§$8.4 ELZ 57.7 ALF 7.99

LAUNCH OATE DEC 2 1964

HELIOCENTRIC CCNIC

FLIGHT TIME 360.00 ARRIVAL DATE NOV 27 1965

DISTANCE 787.440 EARTH TO MARS

RL 147.46 LAL -.00 LOL 69.85 VL

RP 209.34 LAP -1.78 LOP 303.61 VP

RC S12.019 GL 24.11 6P -4.38 ZAL

PLAN(TOCENTRIC C_IC

C3 9.721 VML 3.118

LNCH AZNTH LNCH TIN(

90.00 13 30 lI

90.00 11 25 2

100.00 15 $0 46

100.00 12 7 9

110.00 17 37 33

110.00 12 16 51

DIFFERENTIAL CORRECTIONS

TOE 1.7196 TRA 1.8392 TC-18.1071 8AU 2.$535

ROE .2592 RRA .1935 RC3 -.2606 FAU .22901

FOE 1.0244 FRA 3.1103 FC-20.3948 8SP 43083

8DE 1.7391 8RA 1.9488 BC318.1090 FSP 4105

$3.068 GAL -t.02 AZL 87.79 HCA

23.698 GAP -10.81 AZP 91.31 TAL

95.93 ZkP 42.34 ET8 174.$5 Z/ME

235.77 SMA 187.87 ECC .21570 INC 2.2082 Vl 30.210

354.23 TAp 228.01 RCA 147.35 APO 228.39 V2 26.186

66.15 ETE 177.49 ZAC 80.44 ETC 257.51 CLP 42.15

DLA 27.42 RAL 177.74 RAD 6567.4 VEL 11.450 PTH 1.99 VHP 4.289 DPA 3.12 RAp 165.79 ECC 1.1600

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3174.44 -26.42 108.95 36.18 79.45 14 23 6 2574.4 -27.61 100.48

$582.39 -18.49 136.12 33.69 68.17 12 24 45 2982.4 -21.30 126.57

2785.74 -29.21 80.82 38.66 83.37 16 17 11 2185.7 -29.83 72.07

3446.$1 -15.81 124.94 32.50 64.35 13 4 35 2646.3 -19.23 117.73

2386.96 -34.18 51.00 38.97 90.55 18 17 22 1789.0 -33.73 41.79

3415.86 -11.58 120.18 30.02 57.60 15 13 47 2815.9 -15.75 113.56

MID-COURSE EXECUTION ACCURACY oRBIT DETERMINATION ACCURACY

SGT12393.2 SGR 643.3 SG3 1242.3 ST 3398.8 SR 491.2 SS 1009.4

RRT .6208 RRF .5993 RTF .9843 CRT .9892 CRS -.8449 EST -.9078

86812409.9 R23 -.016t R13 .9843 LSA 3554.9 HSA 415.8 SSA 35.7

8G112399.7 862 504.1THA 1.85 ELI 3433.3 EL2 71.4 ALF 8.14

LAUNCH OATE DEC 2 1g64

HELIOCENTRIC CONIC

RL 147,48 LAL -.00

RP 209.14 LAP -1.79

RC 312.950 GL 23.80

PLANETOCENTRIC CONIC

C3 9.773 VHL 3.126

LNCH AZMTH LNCH TIME

90.00 13 59 50

90.00 11 4 56

100.00 15 51 48

100.00 11 55 41

110.00 17 51 58

110.00 12 12 0

FLIGHT TIME 382.00 ARRIVAL DATE NOV 29 1965

DISTANCE 791.756 EARTH TO MARS

LOL 69.85 VL 33.072 GAL -1.15 AZL 87.81 HCA 235.01 SNA 187.98 ECC .21833 INC 2.1669 vl 30.210

LOP 304.84 VP 23,751 GAP -10.71 AZP 91.25 TAL 353.53 TAp 228.54 RCA 147.31 Apo 228.64 V2 28.209

GP -4.25 ZAL 97.28 ZkP 41.52 (T$ 174.35 ZAE 85.05 ETE 177.47 ZAC 80.65 ETC 257.47 CLP 41.34

DLA 28.58 RAL 178.94 RAO 8567.4 VEL 11.453 PTH 1.99 VHP 4.355 DPA 3.07 RAp 166.24 ECC 1.1608

L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3092.91 -27.31 103.14 37.47 82.21 14 51 23 2492.9 -28,11 94.57

3868.02 -16.30 141.28 34.15 66.52 12 6 2 3068.0 -19.34 133.92

2732.04 -29.57 76.67 37.75 85.42 16 37 18 2132.0 -29.89 88.08

3502.15 -14.24 126.24 53.16 63.44 12 54 3 2902.1 -17.69 121.15

2358.05 -34.13 48.43 37.86 92.07 18 31 12 1756.0 -33.47 39.25

3450.89 -10.28 122.08 $0.85 57.22 13 9 31 2850.9 -14.52 115.53

DIFFERENTIAL CORRECT|ORS MID*COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

TOE 1.6417 TRA 2.0873 TC-18.2491BAU 2.$845 86T12551.2 SGR 832.8 SG3 1195.3 ST 3288.9 8R 467.8 95 949.9

ROE .2580 RRA .1943 RC3 -.2165 FAU .21950 RRT .5880 RRF .5855 RTF .9843 CRT .9834 CRS -.8002 CST -.8902

FOE .8702 FRA 3.1274 FC-19.4441 8SP 43641 S6812587.2 R23 -.0175 R13 .9843 LSA 3430.9 MSA 429.7 SSA 35.9

BDE 1.6819 8RA 2.0965 BC318,2504 FSP 3952 S6112556.8 862 511.6 THA 1.70 EL1 3323.7 EL2 87.6 ALF 8.30

LAUNCH DATE DEC 2 1964

HELIOCENTRIC CC_IC

RL 147.48 LAL -.00 LOL 69.85 VL

RP 208.94 LAP -1.80 LOP 306.09 VP

RC 316.871GL 23.49 GP -4.13 ZAL

PLANETOCENTRIC CONIC

C3 9.838 VHL 3.137 DLA

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

90.00 14 24 8 3028.54 -27.82

90.00 10 50 16 3733.01 -14.44

100.00 16 11 2 2683.86 -29.78

100.00 11 46 2 3552.93 -12.87

110.00 18 5 58 2324.28 -34.02

110.00 12 7 36 3485.28 -9.00

DIFFERENTIAL CORRECTION8

TDE 1.5600 TRA 2.2415 TC-18.3587 8AU 2.4148

RDE .2575 RRA .1949 RC3 -.1740 FAU .21006

FDE .7243 FRA 3.1410 FC-18.4851 BSP 44178

8DE 1.5811BRA 2.2500 8C318.3596 FSP 3802

FLIGHT TIME 364.00 ARRIVAL DATE DEC I 1965

DISTANCE 796.075 EARTH TO MARS

33.078 GAL -1.28 AZL 87.85 HCA 236.25 SMA 188.09 ECC .21700 INC 2.1663 vl 30.210

23.784 GAP -10.82 AZlP 91.20 TAL $52.81 TAp 229.06 RCA 147.27 APO 228.90 V2 26.232

96.65 ZAP 40.73 ETS 174.$4 ZAE 63.97 ETE 177.45 ZAC 80.88 ETC 257.42 CLP 40.56

25.66 RAL 180.14 RAO 8587.4 VEL 11.455 PTH 1.99 VHP 4.423 DpA 3.00 RAP 168.71 ECC 1.1619

INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

98.50 38.65 84.48 15 14 36 2428.5 -28.29 89.87

145.32 34.80 65.37 11 52 29 3133.0 -17.84 138.11

73.30 38.81 87.29 16 55 46 2083.9 -29.84 64.50

131.20 33.91 62.70 12 45 15 2952.9 -16.23 124.22

45.96 38.77 93.53 18 44 42 1724.S -33.16 36.82

123.91 31,74 56.88 13 5 41 2885.3 -13,30 117.45

MIO-COURSI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT12704.2 8G_ 623.g SG3 1148.7 ST 3177.6 SR 485.0 SS 8g7.8

RRT .5542 RRF .530R RTF .9843 CRT .g751CRS -.7458 CST -.8699

S6612719.5 R23 -.0188 R13 .9843 LSA 3307.4 HSA 445.1 SSA 36.0

$6112709.0 SG2 519.1THA 1.56 ELI 3212.7 EL2 106.4 ALFm 8.47
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 19645

LAUNCH DATE DEC 2 1964 FLIGHT TIM( 366.00 ARRIVAL DATE DEC 3 1965

HELIOCENTRIC C(_41C

RL 147.48 LAL -.00

RP Z08.76 LAp -1.81

RC 314.764 _L 23.16

PLANETOCENTRIC CONIC

C3 9.917 VHL 3.149

LHCH AZMTH LNCH TIME

90.00 14 45 39

90.00 10 38 27

100.00 16 29 6

100.00 11 37 41

110.00 18 19 42

110.00 12 3 34

DIFFERENTIAL CORRECTIONS

TOE 1.4747 TRA 2.4028 TC-18.4402 8AU 2.4449

ROE .2574 RRA .1954 RC3 -.1339 FAU .20106

FOE .5851 FRA 3.1523 FC-17.5520 9SP 44721

BOA 1.4970 ERA 2.4106 8C318,4407 F_M: 3855

OISTANCE 800.3g6 EARTH TO MARS

LOL 69.85 VL 53.085 GAL -1.42 AZL 87.85 HCA 237.49 $NA 188.20 ECC .21770 ]NC 2.1462 vl 30.210

LOP 307.33 VP 25.797 GAP -10.92 AZP 91.15 TAL 352.07 TAp 229.56 RCA 147.23 APO 229.17 V2 26.254

GP -4.01 ZAL 100.05 ZAP 59.96 ETS 174.34 ZkE 62.90 [TT 177.46 zAC 81.07 ETC 257.37 CLP 39.60

DLA 24.79 RAL 181.36 RAO 6367.4 VEL 11.459 PTH 1.99 VHP 4.492 OPA 2.92 RAP 167.19 ECC 1.1652

L-1 TIME IMJ LA1 INJ LONG INJ RT ASC %NJ AZMTH %NJ 11ME PO CST TIM INJ 2 LAT INJ 2 LONG

2973.09 -28.12 94.47 59.78 86.48 15 35 12 2373.1 -28.31 85,81

3791.66 -12.75 148.79 35.55 64.50 11 41 39 3191.6 -16.08 141.70

2639.56 -28.88 70.01 59.86 89.02 17 lS 5 2069.6 -29.69 61.21

3600.69 -11.17 163.93 54.74 62.09 12 37 42 3000.4 -14.82 127.04

2293.53 -63.87 46.57 59.70 94.93 16 57 55 1693.5 -32.81 34.49

3519.19 -7.74 125.72 52.66 56.60 16 2 14 2919.2 -12.08 119.31

MID-COURSE EXECUTION ACCURACy ORBIT DETERMINATION ACCURACY

SGT12655.8 SGN 816.3 863 1103.9 ST 3087.2 SR 482.9 SS 833.4

RRT .5202 RRF .4959 RTF .9842 CRT .9637 CRS -.6800 CST -.8466

S_12870.6 RZ5 -.0199 R13 .9842 LSA 3186.5 NSA 462.9 SSA 66.0

S6112659.0 _ 526.2 THA t,43 EL1 3102.4 EL2 127.5 ALF 8.64

LAUNCH DATE DEC 2 lg64 FLIGHT TIME 368.00 ARRIVAL DATE DEC 5 1965

HELIC_ENTRIC CONIC

RL 147.48 LAb -.00

RP 208.38 LAp -1.82

RC $15.690 _ 22.83

PLANETOCENTRIC CONIC

C3 10.010 VHL 3.164

LNCH AZMTH LNCH TIME

90.00 15 5 24

gO.O0 10 28 28

100.00 16 46 15

100.00 11 30 19

110.00 18 63 10

110.00 11 59 53

DIFFERENTIAL CCRRECTIOR8

TOE 1.3848 TRA 2.5682 TC-18.4914 BAU Z.4747

ROE .2580 RRA .1956 RC3 -.0959 FAU .19229

FOE .4526 FRA 3.1566 FC-tG.G304 6SP 45242

BDE 1.4087 BRA 2.5757 BC319.4916 FSP 3515

DISTANCE 804.719 EARTH TO MARS

LOL 69.85 VL SS.091 GAL -1.56 AZL 87.87 HCA 238.74 SldA 188.$1 ECC .21844 INC 2.1266 vl 30.210

LOP 306.$8 VP 23.829 GAP -11.01 AZP 91.10 TAL 351.52 TAP 250.08 RCA 147.18 APO 229.43 V2 26.274

GP -3.90 ZAL 101.47 ZAP 39.22 ETS 174.63 ZAI[ 61.86 (T( 177.42 ZAC 81.28 ETC 257.32 CLP 39.05

DLA 23.89 RAL 182.59 flAO 8567.4 VEL 11.465 pTH 1.99 VHP 4.582 DPA 2.81 RAP 167.70 ECC 1.1647

L-I TIME IMJ LAT INJ I.CNG INJ. RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2923.64 -28.27 90.84 40.89 88.29 15 54 7 2325.3 -28.21 82.18

3845.11 -11.16 151.92 38.40 65.81 11 62 SS 3245.1 -14.59 144.92

2598.20 -29.89 66.94 40.91 90.63 17 29 63 1998.2 -29.48 58.16

3645.48 -9.72 136.49 55.65 61.59 12 31 4 3045.5 -13.44 129.68

2265.70 -33.67 41.26 40.64 98.29 19 10 53 1665.7 -32.43 32.25

3552.75 -6.47 127.50 53.67 36.36 12 59 6 2952.7 -10.85 121.14

MID-COURSE EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT13002.9 $GR 609.9 SG3 1059. g ST 2956.6 SR 481.4 SS 816.2

RRT .4857 RRF .A60Z RTF .9842 CRT .9482 CRS -.6033 CST -.9212

SGI1501?.2 R23 -.0213 R15 .9641 LSA 5066.6 MSA 482.1SSA 65,9

_113006.3 SG2 536.0 THA 1.31 ELI 2991.7 EL2 151.1 ALF 8.80

LAUNCH DATE OEC 2 1964 FLIGHT TIN( 570.00 ARRIVAL DATE DEC 7 1965

HELIOCENTRIC CONIC

RL 147.4_ LAL -.00

RP 206.40 LAP -1.62

RC _16.588 GL 22.49

PLAHETOCENTRIC CONIC

C3 10.119 VHL 3.181

LNCH AZMTH LNCH TIME

gO.DO 15 23 54

90.00 10 19 47

100.00 17 2 40

!00.00 11 23 42

110.00 18 46 23

110.00 11 56 28

DIFFERENTIAL CORRECTIONS

TOE 1.2927 TRA 2.T422 TC-16.5095 BAU 2.5040

ROE .2591 RRA .1958 RC3 -.0599 FAU .18377

FOE .3310 FRA 3.1611 FC-15.7228 BSP 45786

8DE t.3184 ERA 2.7491 BC318.5096 F_P 3581

O[STANCE 609.044 EARTH TO MARS

LOt. 69.85 VL 33.09? GAL -1.69 AZL 87.89 HCA 239.99 SMA 188.45 ECC .21922 INC 2.1074 VI 30.210

LOP 309.82 VP 23.680 GAP -11.13 AZP 91.05 TAL 550.56 TAp 230.54 RCA 147.12 APO 229.73 V2 26.294

GP -3.79 2AL 102.91 ZkP 38.49 EIS 174.62 ZAE 60.66 ATE 177.41 ZAC 61.49 ETC 257.26 CLP 68.33

OLA 22.97 RAL 183.82 RAD 6567.4 VEL 11.468 PTH 1.99 VHp 4.633 DPA 2.70 RAp 166.22 ECC 1.1665

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2877.63 -28.32 87.50 42.00 89.97 16 11 52 2277.6 -26.02 76.85

3695.13 -9.64 134.81 37.32 63.25 11 24 42 3295.1 -13.16 147.89

2559.17 -29.82 64.04 41.97 92.16 17 45 20 1959.2 -29.20 55.29

3668.82 -8.31 136.94 36.61 61.18 12 25 11 3088.8 -12.09 132.19

2264.69 -33.43 39.03 41.61 97.59 19 23 38 1834.7 -32.02 30.09

3586.07 -5.21 129.25 54.71 56.17 12 56 15 2968.1 -9.62 122.94

MZD-COURS( EXECUTION ACCURACY ORBIT D(TERNtNATION ACCURACY

$G715148,0 SGR 605,0 9G5 1017.4 ST 2852.3 SR 480.7 SS 789.2

RRT .4514 RRF .4251RTF .9841 CflT .9278 CRS -.5189 CST -.7966

SGB15161.9 R23 -.0225 R13 .9841 LSA 2955.6 MSA 502.6 SSA 35.8

S_113150.6 S¢,2 559.7 THA 1.19 ELI 2887.t EL2 177.2 ALF 8,92

LAUNCH DATE 0EC 2 1964 FLIGHT TIME 572.00 ARRIVAL DATE DEC 9 1963

HELIOCENTRIC _IC

RL 147.48 LAb -.00

RP 208.24 LAp -1.83

RC 317.460 GL 22.14

PLANETOCENTRIC CONIC

C5 10.244 VHL 3.201

LNCH AZNTH LNCH TIN(

90.00 15 41 28

90.00 10 12 5

100.00 17 18 31

100.00 11 17 43

110.00 18 59 24

110.00 11 53 20

DIFFEREHTIAL O_IRRECTION_

TOE 1.1960 TRA 2.9210 TC-18.4957 BAU 2.5530

ROE .2608 RRA .195? RC3 -.0280 FAU .17548

FDE .2146 FRA 3.1597 FC-14.8508 BSP 46296

BD( 1.22A1BRA 2.9276 BC318.4957 FSP 3247

DISTANCE 813.670 EARTH TO MARS

LOL 69.85 Vb 63.104 GAL -1.84 AZL 87.91MCA 241.23 SMA 188.54 ECC .22003 INC 2.0888 vl 30.210

LOP 311.07 VP 23.890 GAP -11.23 AZP 91.01TAL 349.78 TAp 231.02 RCA 147.06 APO 230.03 V2 26.314

GP -3.69 ZAL 104.37 ZAP 67.78 ETS 174.31ZAE 59.85 ATE 177.40 ZAC 81.70 ETC 257.21CLP 57.62

OLA 22.04 RAL 185.05 RAD 6567.4 VEL 11.473 PTH 1.99 VHp 4.705 DpA 2.57 RAp 168.75 ECC 1.1686

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2835.01 -28.28 84.38 43.11 91.53 18 28 43 2235.0 -27.77 73.75

3942.67 -8.17 157.56 58.31 62.79 11 17 48 3342.7 -11.76 150.68

2522.07 -29.69 61.29 43.03 93.60 18 O 33 1922.1 -28.88 52.58

5730.84 -8.92 141o28 37,84 80.85 12 19 54 3130.8 -10.76 134.60

2206.46 -33.16 56.87 42.59 98.83 19 56 10 1606.5 -51.58 28.00

3619.21 -3.96 150.99 35.80 56.02 12 53 39 301g.2 -8.39 124.71

MID-COURSI[ EXI[CUT|ON ACCURACY ORBIT OETERMI_ATION ACCURACY

SGT13288.4 Srd_ 600.9 SO3 975.6 ST 2752.2 SR 480.3 SS 769.1

RflT .4169 RRF .5896 RTF .9839 CRT .9012 CRS -.4257 CST -.7723

$G816602.0 R25 -.0254 R13 .983g L_A 2849.6 MSA 524.9 SSA 55.5

S6115290.8 SG2 348.1 THA l.OS EL1 2786.2 EL2 205.7 ALF 8.99
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JPLTM 33-100 EARTH--MARS TRAJECTORIES (VOL. I, 1964)

LAUNCH DATE DEC 2 1964 FLIGHT TIME 374.00 ARRIVAL DATE DEC 11 1965

HELIOCENTRIC COJ41C

RL 147.48 LAL -.00

RP 206.06 LAP -1.84

RC 316.367 GL 21.76

PLANETOCENTRIC CONIC

C3 10.366 VHL 3.223

LNCH AZMTM LNCH TIME L-I TIME INJ LAT

90.00 15 58 17 2794.86 -28.17

90.00 10 S 10 3986.56 -6.74

100.00 17 33 52 2466.62 -29.51

100.00 11 12 IS 3771.83 -5.56

110.00 19 12 12 2178.97 -32.85

110.00 11 50 25 3652.25 -2.70

OIFFEREMTIAL C4:RflECTION$

TOE 1.0965 TRA 5.1076 TC-16.4501 BAU 2.5617

ROE .2631 RRA .1954 RCS .0057 FAU .16748

FOE .1065 FRA 3.1568 FC-13.9612 OSP 46806

BOE 1.1276 OflA 3.1137 8C318.4501 FSP 3116

DISTANCE 817.697 EARTH TO MARS

LOt. 69.85 VL 33.111GAL -1.99 AZL 87.93 HCA 242.49 SMA 188.66 ECC .22088 INC 2.0705 Vl 30.210

LOP 312.32 VP 23.919 GAP -11.33 AZF 90.96 TAL 348.99 TAp 231.48 RCA 146.99 APO 230.55 V2 26.332

GP -3.60 ZAL 105.64 ZAP 37.09 ET3 174.30 ZAE 58.84 ETE 177.39 ZAC 81.91ETC 257.15 CLP 36.94

OLA 21.10 RAL 186.29 RAD 6567.4 VEL 11.479 pTH 2.00 VHP 4.778 DpA 2.45 RAp 169.31ECC 1.1709

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

81.45 44.22 93.00 16 44 52 2194.9 -27.46 72.86

160.12 39.36 62.43 11 11 38 3388.4 -10.]8 153.]]

58.67 44.12 94.97 18 15 19 1886.6 -28.51 50.01

143.56 38.72 60.58 12 15 7 3171.8 -9.44 136.92

34.79 43,60 100.03 19 48 31 1579.0 -31.12 25.99

132.72 36.94 55.91 12 51 17 3052.2 -7.15 126.47

MID-CO, URSE EXECUTIC4¢ ACCURACY ORBIT DETERMINATION ACCURACY

86713427.0 8GR 597.9 SG5 935.3 ST 2661.6 8R 480.9 $3 757.3

RRT .5828 RRF .3546 RTF .9838 CRT .8674 CRS -.3288 CST -.7519

S6813440.3 R23 -.0245 R13 .9858 LSA 2754.4 MSA §48.2 SSA ]5.1

36113429.0 362 552.3 THA .98 ELI 2694.3 EL2 236.4 ALF 8.98

LAUNCH DATE DEC 2 1964 FLIGHT TII4E 376.00 ARRIVAL DATE DEC 13 1965

HELIOCENTRIC C(_IIC DISTANCE 822.024 EARTH TO MARS

RL 147.48 LAL -.00 LOt. 69.85 VL 53.117 GAL -2.14 AZL 87.98 HCA 243.74 SMA 188.78 ECC .22177 INC 2.0527 V1 30.210

RP 207.93 LAP -1.84 LOP 313.58 VP 23.948 GAP -11.45 ALP 90.91TAL 348.18 TAp 231.92 RCA 146.91 Apo 230.65 V2 26.349

RC 319.247 GL 21.41GP -3.51 ZAL 107.35 ZAp 36.41ETS 174.29 ZAE 57.87 ETE 177.58 ZAC 82.12 ETC 257.09 CLP 36.27

PLANETOCENTRIC CONIC

C3 10.$46 VHL 3.247 DLA 20.15 RAL 187.53 RAO 6567.4 VEL 11.486 PTH 2.00 VHP 4.852 DpA 2.28 RAp 169.88 ECC 1.1736

LNCM AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 16 14 28 2756.77 -28.00 78.68 45.35 94.38 17 0 25 2156.8 -27.10 70.13

90.00 9 58 53 4032.63 -5.34 162.62 40.47 62.15 11 6 5 3432.6 -9.05 155.88

100.00 17 48 48 2432.61 -29.29 56.16 45.21 96.27 18 29 41 1852.6 -28.11 47.56

100.00 11 7 14 3812.02 -4.21 145.78 39.85 60.38 12 10 46 3212.0 -8.12 139.18

110.00 19 24 50 2152.18 -32.51 32.77 44.64 101.18 20 0 42 1552.2 -30.63 24.06

110.00 11 47 42 3685.22 -1.44 134.44 38.12 55.84 12 49 7 3085.2 -5.91 128.21

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9936 TRA 3.3005 TC-18.5695 BAU 2.5899 36T13560.5 8GR 595.7 363 895.5 ST 2581.5 SR 481.9 SS 751.9

ROE .2659 RRA .1949 RC3 .0357 FAU .15960 RRT .3488 RRF .3199 RTF .9836 CRT .8254 CR8 -.2310 CST -.7570

FOE .0057 FRA 3.1487 FC-13.1018 BSP 47314 SGI813573.5 R23 -.0254 R13 .9836 LSA 2670.9 MSA 571.5 8SA 34.7

ODE 1.0286 6RA 3.3060 BC318.5696 FSp 2994 36113562.0 SG2 558._ THA .88 ELI 2612.3 EL2 268.9 ALF 8.85

LAUNCH DATE DEC 2 1964

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 207.79 LAP -1.84

RC 320.122 GL 21.03

PLANE TOCENTRIC CONIC

C3 10.725 VHL ].275

LNCH AZNTN LNCH TIME

go.o0 16 ]0 9

gO.O0 9 5] 7

100.00 16 3 21

I00.00 11 2 ]6

110.00 19 37 16

110.00 11 45 11

DIFFERENTIAL CORRECTIONS

TOE .8884 TRA 3.5005 TC-16.2581BAU 2.6179

RDE .2693 RRA .1942 RC3 .0635 FAU .15200

FDE -.0881FRA 3.1372 FC-12.2699 OSP 47832

BDE .928] BRA 3.5059 8C318.2582 FSP 2873

LAUNCH OATE DEC 2 1964

FLIGHT TIME 578.00 ARRIVAL DATE DEC 15 1965

DISTANCE 826.351 EARTH TO MARS

LOL 69.85 VL 33.124 GAL -2.29 AZL 87.96 HCA 244.99 SHk 188.90 ECC .22271 INC 2.0551 vl 30.210

LOP 514.8] VP 23.975 GAP -11.54 AZP 90.86 TAL 347.36 TAp 232.36 RCA 146.83 APO 2]0.97 V2 26.366

GP -].42 ZAL 108.83 ZAP 35.76 ETS 174.28 ZAE 56.91ETE 177.]7 ZAC 82.]] ETC 257.05 CLP 55.62

DLA 19.19 RAL 188.78 RAD 6567.4 VEL 11.494 pTH 2.00 VHp 4.928 Opk 2.11 RAp 170.47 ECC 1.1765

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2720.45 -27.79 76.04 46.49 95.68 17 15 29 2120.5 -26.71 67.34

407].79 -3.96 165.04 41.63 61.94 11 1 3 3475.8 -7,69 158.54

2419.89 -29.02 55.77 46.5] 97.50 18 43 41 1819.9 -27.68 45.22

3851.58 -2.87 147.96 41.03 60.23 12 6 48 3251.6 -6.82 141.]9

2126.08 -32.15 30.82 45.69 102.29 20 12 42 1526.1 -30.15 22.19

3718.16 -.18 136.16 39.34 55.82 12 47 9 3118.2 -4.66 129.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

S6T13692.1 3GR 594.3 SG3 857.0 ST 2515.8 SR 483.4 SS 752.2

RRT .3156 RRF .2857 RTF .9834 CRT .7745 CRS -.1549 CST -.7286

66013705.0 R23 -.0266 R13 .9834 LSA 2602.7 MSA 594.4 SSA 34.1

S6113893.4 962 563.9 THA .79 ELI 2543.9 EL2 ]02.4 ALF 8.59

FLIGHT TIM( 380.00 ARRIVAL DATE DEC 17 1965

HELIOCENTRIC CONIC DISTANCE 830.678 EARTH TO MARS

RL 147.46 LAL -.00 LOt. 69.85 VL 33.151 GAL -2.45 AZL 87.98 NCA

RP 207.66 LAp -1.85 LOP 316.09 Vp 24.002 GAP -11.64 A ZP 90.81 TAL

RC 320.992 GL 20.65 GP -3.34 ZAL 110.S§ ZAp 35.12 ETS 174.27 ZAE

PLANETOCENTRIC CONIC

C] 10.924 VHL 3.305 DLA 18.22 RAL 190.02 RAO 6567.4 VEL 11.503 pTH 2.00 VHp

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

90.00 16 4] 22 2683.70 -27.53 73.$3 47.65 96.92 17 30 8

90.00 9 47 49 4118.06 -2.60 167.41 42.84 61.79 10 56 27

100.00 18 17 34 2388.38 -28.72 51.47 47.47 98.67 18 57 22

100.00 10 58 18 3890.62 -1.55 150.11 42.26 60.14 12 3 9

110.00 19 49 51 2100.87 -31.77 28.94 46.78 103.34 20 24 32

110.00 11 42 50 3751.09 1,08 137.88 40.61 55.83 12 45 21

DIFFERENT! AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .7789 TRA 3.7069 TC-18.1166 BAU 2.6458 86113820.6 SG,R 593.6 $63 819.4

ROE .2733 RRA .1932 RC3 .0893 FAU .14458 RRT .2827 RRF .2521RTF .9831

FOE -.1750 FRA 3.1225 FC-11.4562 BSP 48532 8¢,813833.3 R25 -.0274 R13 .9831

ODE .82]4 BRA 3.7119 0C318.1169 FSP 2757 S6113821.8 862 569.4 THA .70

246.25 SNA 189.02 ECC .22369 INC 2.0180 vl 30.210

346.53 TAp 232.78 RCA 146.74 APO 231.30 V2 26.]81

55.98 ETE 177.37 ZAC 82.55 ETC 256.98 CLP ]4.98

5.004 DpA 1.94 RAp 171.07 ECC 1.1798

PO CST TIM INJ 2 LAT INJ 2 LONG

2085.7 -26.28 65.08

3518.1 -6.]6 160.74

1788.4 -27.22 42.99

3290.6 -5.51 143.56

1500.7 -29.61 20.]9

3151.1 -3.41 151.67

ORBIT DETERMINATION ACCURACY

ST 2464.0 SR 485.] SS 757.2

CRT .7158 CRS -.0452 CST -.7281

LSA 2549.5 MSA 615.7 SSA 3],5

EL1 2488.7 EL2 5]6.6 ALF 8.16
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LAUNCM DATE DEC 2 1964

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 207.54 LAp -1.85

RC 321.856 GL 20.26

PLANETOCENTRIC CONIC

C3 11.144 VHL 3.338

LNCH AZMTH LNCH TIME

90.00 17 0 11

90.00 9 42 54

100.00 18 31 28

100.00 10 54 17

110.00 20 1 37

110.00 11 40 $8

FLIGHT TIME 382.00 ARRIVAL DATE DEC 19 1965

DISTANCE 835.004 EARTH TO MARS

LOL 69.85 VL 33.138 GAL -2.61 AZL 88.00 HCA 247.51 SMA 189.14 ECC .22472 ]NC 2.0011 vl 30.210

LOP 317.35 9P 24.027 GAP -11.74 AZP 90.77 TAL 345.68 TAp 233.19 RCA 146.64 APO 231.65 V2 26.396

GP -3.26 ZAL 111.87 ZAP 34.50 ETS 174.26 ZkE 55.05 ETE 177.36 ZAC 82.76 ETC 256.92 CLP 34.36

OLA 17.25 RAL 191.26 RAD 6567.4 VEL 11.512 pTH 2.01VHP 3.082 DpA 1.75 RAp 171.68 ECC 1.1834

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2652.37 -27.23 71.14 48.83 98.08 17 44 23 2052.4 -25.83 62.75

4159.50 -1.27 169.73 44.10 61.71 10 52 13 3559.6 -3.04 163.08

2357.97 -28.39 49.28 48.63 99.78 19 10 46 1758.0 -26.74 40.86

3929.24 -.24 152.22 43.53 60.11 11 59 47 3329.2 -4.22 145.69

2075.94 -31.37 27.12 47.89 104.34 ZO 36 13 1475.9 -29.08 18.67

3784.02 2.34 139.60 41.92 55.89 12 43 42 3184.0 -2.15 133.39

DIFFERENTIAL CORRECTIONS

TOE .6683 TRA 3.9220 TC-17.9398 BAU 2.6729

ROE .2778 RRA .1921RC3 .1132 FAU .13731

FOE -.2556 FRA 3.1051 FC-10.6668 BSP 48844

90E .7237 ERA 3.9267 BC317.9402 FSP 2643

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG713945.0 SGR 593.5 SG3 782.6 ST 2432.2 SR 488.0 SS 763.7

RRT .2507 RRF .2193 RTF .9827 CRT .6446 CRS .0427 CST -.7341

SG813957.6 R23 -.0284 R13 .9827 LSA 2517.1MSA 633.0 SSA 32.9

S6113945.8 SG2 574.5 THA .61 EL1 2453.0 EL2 369.9 ALF 7.54

LAUNCH OATE DEC 2 1964 FLIGHT TIN_ 384.00 ARRIVAL DATE DEC 21 1965

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 207.42 LAP -1.85

RC 322.714 GL 19.86

PLANETOCENTRIC CONIC

CS 11.387 VHL 3.375

LNCH AZMTH LNCH TIME

90.00 17 14 38

90.00 9 38 19

100.00 18 45 5

I00.00 10 50 32

110.00 20 13 32

110.00 11 38 35

DISTANCE 839.328 EARTH TO MARS

LOt. 69.85 VL 33.145 GAL -2.78 AZL 88.02 HCA 248.77 SMA 189.27 ECC .22579 INC 1.9845 vl 30.210

LOP 318.61 VP 24.052 GAP -11.85 AZlP 90.72 TAL 344.82 TAp 235.59 RCk 146.53 Apo 232.00 v2 26.409

GP -3.18 ZAL 113.39 ZAp 33.89 ETS 174.25 ZAE 54.15 ETE 177.35 ZAC 82.97 ETC 256.86 CLP 53.76

OLA 16.27 RAL 192.50 RAD 6567.4 VEL 11.523 pTH 2.01VHP 5.161 DpA 1.55

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2620.34 -26.90 68.85 50.03 99.18 17 58 18 2020.3

4200.35 .06 172.01 45.41 61.68 10 48 19 3600.6

2328.62 -28.03 47.17 49.81 100.84 19 23 54 1728.6

3967.51 1.05 154.32 44.85 60.12 11 56 40 5367.5

2051.91 -30.95 25.37 49.03 105.30 20 47 44 1451.9

3816.98 3.60 141.32 43.26 55.98 12 42 12 3217.0

DIFFERENTIAL CORRECTIONS

TOE .3540 TRA 4.1419 TC-17.7383 BAU 2.7006

ROE .2829 RRA .1906 RC3 .1349 FAU .13035

FOE -.3294 FRA 3.0822 FC3-9,9084 8SP 49313

B0E .6221BRA 4.1463 8C317.7389 FSP 2532

RAp 172.31 ECC 1.1874

INJ 2 LAT INJ 2 LONG

-25.36 60.52

-3.73 165.38

-26.25 38.82

-2.93 147.80

-28.54 17.00

-.89 135,11

ORBIT DETERMINATION ACCURACY

ST 2417.5 SR 490.9 $5 776.0

CRT .5673 CRS .1215 CST -.7466

LSA 2502.7 MSA 650.3 SSA 32.1

EL1 2433.9 EL2 401.6 ALF 6.76

MID-COURSE EXECUTION ACCURACy

$GT14066.9 SGR 593.9 SG3 747.0

RRT .2192 RRF .1870 RTF .9823

S6814079.4 R23 -.0294 R15 .9823

SG114067.5 SG2 579.4 THA .53

LAUNCH DATE OEC 2 1964

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 207.31 LAp -1.85

RC 323.566 GL 19.46

PLANETOCENTRIC CONIC

C3 11.634 VHL 3.414

LNCH AZMTH LNCH TIME

90.00 17 28 43

90.00 9 34 2

100.00 18 58 26

100.00 10 47 2

110.00 20 23 17

110.00 11 36 40

FLIGHT TIME 386.00 ARRIVAL DATE DEC 23 1965

DISTANCE 843.651 EARTH TO MARS

LOL 69.83 VL 33.132 GAL -2.95 AZL 88.03 HCA 250.03 SNA 189.59 ECC .22692 INC 1.9682 vt 30.210

LOP 319.87 VP 24.075 GAP -11.96 AZP 90.67 TAL 343.94 TAp 233.97 RCA 146.42 Apo 232.37 V2 26.422

GP -3.11 ZAL 114.92 2AP 35.50 ETS 174.25 ZAE 53.25 ETE 177.35 ZAC 83.18 ETC 256.80 CLP 33.17

DLA 13.29 RAL 195.73 RAD 6567.4 VEL 11.534 pTH 2.01VHp 5.242 DPA 1.34 RAp 172.96 ECC 1.1918

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2589.53 -26.55 66.66 51.26 100.22 18 11 54 1989.5 -24.87 58.40

4241.00 1.36 174.27 46.76 61.71 10 44 43 3641.0 -2.43 167.64

2300.28 -27.65 45.15 51.02 101.84 19 36 46 1700.3 -25,74 36.87

4005.48 2.34 156.41 46.21 60,19 11 53 47 3405.3 -1.64 149.89

2028.56 -30.52 23.69 50.20 106.21 20 59 5 1428.6 -27.99 15.41

3849.97 4.85 145.05 44.65 56.12 12 40 50 3250.0 .37 136.83

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .4373 TRA 4.5705 TC-17.5099 8AU 2.7282 SGT14187.8 SGR 594.8 SG5 712.4 ST 2423.2 SR 494.3 SS 787.7

ROE .2886 RRA .1889 RC5 .1547 FAU .12354 RRT .1887 RRF .1557 RTF .9819 CRT .4836 CRS .1929 CST -.7638

FOE -.3968 FRA 3.0568 FC3-9.1773 BSP 49808 SG814200.5 R23 -.0304 R13 .9818 LSA 2509.6 MSA 661.6 SSA 31.4

BOE .5239 8RA 4.3746 8C517.5106 FSP 2427 SG114188.2 SG2 584.1 THA .45 EL1 2435.3 EL2 430.5 ALF 5.82

LAUNCH DATE DEC 2 1964 FLIGHT TIME 388.00 ARRIVAL DATE DEC 25 1965

HELIOCENTRIC CONIC DISTANCE 847.971 EARTH TO MARS

RL 147.48 LAL -.00 LOt. 69.85 VL 35.159 GAL -5.12 AZL 88.05 HCA 251.29 SMA 189.52 ECC .22810 INC 1.9521 vl 30.210

RP 207.21 LAp -1.83 LOP 321.13 VP 24.098 GAP -12.07 AZp 90.63 TAL 543.05 TAp 234,34 RCA 146.29 APO 232.75 V2 26.434

RC 324.413 GL 19.05 GP -3.04 ZAL 116.45 ZAp 52.73 ETS 174.22 ZAE 52.37 ETE 177.34 ZAC 83.39 ETC 256.74 ELF 32.60

PLANETOCENTRIC CONIC

C3 11.946 VML 3.456 DLA 14.51RAL 194.96 RAD 6567.5 VEL 11.547 pTH

LNCH A ZNTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A ZNTH INJ TIME

90.00 17 42 33 2559.88 -26.17 64.57 52.50 101.21 18 25 13

90.00 9 30 1 4281.03 2.65 176.50 48.15 61.80 10 41 22

100.00 19 11 32 2272.95 -27.25 43.21 52.25 102.78 19 49 25

100.00 10 43 44 4043.21 3.62 158.48 47.62 60.31 11 51 7

110.00 20 36 52 2005.93 -30.07 22.08 51.39 107.07 21 10 18

110.00 11 34 33 3882.98 6.10 144.79 46.08 56.30 12 59 36

DIFFERENTIAL CORRECTIONS HID-COURSE ExECuTION ACCURACY

TOE .3195 TRA 4.6067 TC-17.2522 8AU 2.7554 SGT14504.5 $GR 596.1 SG5 678.8

ROE .2948 RRA .1869 RE3 .1726 FAu .11692 RRT .1591RRF .1254 RTF .9813

FDE -.4373 FRA 3.0277 FC3-8.4736 BSP 50300 S6814316.9 R23 -.0314 R15 .9813

BDE .4347 BRA 4.6105 8C317.2530 FSp 2323 SGl14504.8 SG2 588.5 THA .38

2.02 VHp 5.323 DPA 1.12 RAp 173.61ECC 1.1966

PO CST TIM INJ 2 LAT INJ 2 LONG

1959.9 -24.36 56.37

3681.0 -1.14 169.87

1672.9 -25.22 35.00

3443.2 -.36 151.96

1405.9 -27.44 13.87

_283.0 1.63 138.56

ORBIT DETERMINATION ACCURACY

ST 2449.2 SR 498.1 SS 799.4

CRT .3971CRS .2567 CST -.7835

LSA 2537.4 MSA 668.3 SSA 30.6

EL1 2457.5 EL2 455.6 ALF 4.78
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1. 1964)

LAUNCH DATE OEC 2 1864 FLIGHT TIM( 390.00 ARRIVAL DATE DEC 27 1963

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP IOT.1I LAP -1.85

RC 3iS.18$ 6L 18.13

PLAMETOCEIIT2|¢ C_I|C

C3 lt.814 _ S.S08 DLA

LNCH AZNTH IJ_H T|N( L-I T|N( |NJ LAT

90.00 17 89 4 2531.38 -25.78

90.00 9 |6 14 43E0.89 5.93

100.00 19 14 22 8849.$4 -28.94

100.00 10 40 37 4080.T1 4.88

110.00 ZO 48 17 $984.01 -29.63

110.00 It $3 12 5919.01 ?.35

DIFFERENTIAL COtRECTION$

10[ ,1979 TRA 4.9483 TC-16.9699 8AU 2.7926

ROE .3016 RRA .1847 RC3 .1888 FAU .11049

FOE -.514R FRA Z.9947 FC3-7.7995 BSP $0763

SO( .S�OT BRA 4.9528 9C316.9710 FSP 2222

DISTANCE 852.268 EARTH TO MARS

LOL 69.85 VL 35.166 GAL -3.30 AZL 88.06 HCA 232.55 SNA 189.65 ECC .22933 INC 1.9362 vl 30.210

LOP 322.40 Vp 24.119 6AP -12.|8 AZP 90.58 TAL 342.15 TAp 234.70 RCA 146.16 APO 235.14 VZ 26.444

GP -2.9T ZAL 11T.99 ZAP 32.1T [TS 174.2D ZAE 51.51 ETE 177.34 ZAC 83.61 ETC 256.68 CLP 32.04

18.33 RAL 196.18 RAD 656?.S VEL 11.561PTH 2.02 VHP 5.406 DPA .89 RAP 174.28 ECC 1.Z01S

|NJ L_16 INJ RT ASC INJ AZI4TH INJ TIME PO CST TIM INJ Z LAT INJ Z LONG

62.58 53.77 108.13 18 38 15 1931.3 -23.85 54.44

178.72 49.59 61.93 10 38 15 3720.7 .14 172.08

41.36 53.50 103.68 20 I 49 1646.5 -24.69 33.22

160.55 49.07 60.47 11 49 38 3480.7 .91 154.01

20.53 52.61 107.89 21 21 21 1384.0 -26.90 12.40

146.54 47.54 56.$2 12 38 28 3318.0 2.89 140.28

MID-COURSE EX(CUTIOI ACCURACy ORBIT DETERMINATION ACCURACY

$G714417.4 S_R 597.7 S63 646.0 ST 2493.1SR 502.1SS 811.2

RRT .1301 RRF .0955 RTF .9807 CRT .3085 CRS .3153 CST -.SO40

S6814429.8 R23 -.0326 R13 .9807 LSA 2583.4 MSA 671.3 SSA 29.9

ST9114417.6 962 592.6 THA .31 EL1 2498.0 EL2 476.7 ALF 5.69

LAUNCH DATE DEC 2 1934 FLIGHT TIME 392.00 ARRIVAL DATE DEC 29 1965

HELIOCENTRIC CCNIC

RL 147.48 LAL -.00

NP ROT.04 LAp -1.84

RC 326.089 61. 18.21

pLAN[TOCENTRIC CONIC

CS 12.81t VHL 3.$51

LNCH AZHTH LNCN TIM(

90.00 18 9 18

90.00 9 22 41

100.00 19 36 59

lOO.O0 10 $7 41

110.00 20 59 31

110.00 11 31 38

DIFFERENTIAL Q:RRECTION8

TOE .0750 TRA 5.1004 TC-lG.SST2 B_U 2.9102

ROE .S089 RRA .1921 tiC3 .2028 FAU f10424

FOE -.5642 FRA 2.9581 FC3-?.1562 BSP 51235

ROE .3179 6RA 5.1036 BC318.6664 FSP 2122

DISTANCE 856.602 EARTH

LO(. 69.D5 VL 33.1?3 GAL -3.49 AZL 86.09 HCA 253.82 SMA 189.78 ECC .23061 INC

LOP 323.66 VF 24.140 GAP -12.29 AZP 90.54 TAL 341.23 TAp 235.05 RCA 146,01 APO

GP -2.91 ZAL 119.51 ZAP 31,62 (TS 174.19 ZAE 50.66 [TE 177.33 ZAC 63.62 ETC

TO MARS

1.9206 Vl 30.210

233.54 V2 26.454

256.62 CLp 31.50

DLA 12.36 RAL 197.39 RAID 9567.5 V[L 11.576 PTH 2.02 VHP 5.490 OpA .65 RAp 174.96 ECC 1.2075

L-I TIME |NJ LAT INJ LONG INJ fiT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2303.87 -25.37 S0.67 55.07 103.01 18 51 2 1903.9 -23.33 52.59

4380.01 5.19 18D.93 51.07 62.12 10 35 21 3760.0 1.41 174.28

2221.10 -26.42 39.58 54.79 104.52 20 14 0 1621.1 -24.16 31.51

4119.D1 6.13 162.92 50.55 60.68 11 46 19 3518.0 2.17 156.06

1962,82 -29.17 19,04 53,86 108,66 21 32 14 1362.8 -26.35 11.00

3949.06 8.58 146.30 49.05 56.78 12 37 27 3349.1 4.15 142.01

NID-COU2SI[ EXECUTION ACCURACY ORdIT DETERMINATION ACCURACY

56714529.? SSR 599.7 SG3 614.2 ST 2555.0 SR 506.5 SS 821.7

RflT .1021RRF .0666 RTF .9799 CRT .2216 CRS .3671CST -.8244

_14542.1 R23 -.0337 RI3 .9799 LSA 2647.6 MSA 670.2 SSA 29.1

_114529.8 662 596.5 THA .24 EL1 2557.5 EL2 493.4 ALF 2.61

LAUNCH DATE DEC 2 1964 FL|GHT T|ME 394.00 ARRIVAL DATE DEC 31 1965

HELIOCENTRIC CONIC DISTANCE 860.911 EARTH TO MARS

RL 147.46 LAL -.00 LOt. 69.85 VL SS.1SD GAL -3.67 AZL 88.09 HCA 255.06 SNA 189.g0 (CC .23196 INC 1.g051 vl 30.210

RP 2DS.gG LAP -1.84 LOP 524.63 VP 24.159 GAP -12.40 AZP 90.49 TAL 540.30 TAp 235.38 RCA 145.85 Apo 233.96 v2 26.463

RC SEG.�tT GL 1T.78 6P -2.65 ZAL 121.03 ZAP 31.09 ETS 174.17 ZA[ 49.82 [TE 177.32 ZAC 84.04 ETC 236.57 CLP 30.97

PLANETOCENTRIC CONIC

CS 12.907 VHL 3.S04 DLA 11.38 RAL 198.59 RAD 8567.5 VEL 11.592 PTH

LNCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME

90.00 18 22 17 2477.45 -24.96 58.84 56.39 103.83 19 3 34

90.00 9 19 19 4599,04 6.42 183.13 52.59 62.36 10 32 38

100.00 19 49 22 2196.59 -25.99 37.89 56.09 105.31 20 25 58

tOO.DO 10 $4 SS 4155.13 7.36 164.69 52.08 60.95 11 44 10

110.00 21 10 36 1942.37 -28.72 17.63 55.13 109.39 21 42 59

110.00 11 30 10 3982.12 9.81 150.07 50.59 57.09 12 36 32

DIFFERENTIAL C_RRECTIONS HID-COURSE EXECUTION ACCURACY

TOE -.OSOG TRA 5.3590 TC-_6.3421 RAU 2.8376 $G714638.3 SGR 601,8 SG3 583.4

ROE .3168 RRA .1792 RC3 .2151FAU .09818 RRT .0749 RRF .0384 RTF .9791

FOE -.6093 FRA 2.9192 FCS-8.5451 8S4P 51700 S6814650.7 R23 -.0351 R13 .9791

90E .3208 8RA 5.3620 BC316.3436 FSP 2026 S6114638.4 $62 600.1 THA .18

2.03 VHp 5.576 DpA .40 RAp 175.66 ECC 1.2137

PO CST TIH |NJ 2 LAT INJ 2 LONG

1877.4 -22.81 50.83

3799.0 2.67 176.46

1596.6 -23.63 29.88

3555.1 3.43 158.10

1342.4 -25.81 9.66

5302.1 5.41 143.75

ORBIT DETERMIHATION ACCURACY

ST 2632.5 SR 511.1 SS 830.9

CRT .1377 CRS .4139 CST -.8435

LSA 2727.1MSA 666.1 9sa 28.4

EL1 2653.4 EL2 506.1 ALF 1.59

LAUNCH DATE DEC 2 1964 FLIGHT TIM( 396.00 ARRIVAL DATE JAN 2 1966

HELIOCENTRIC C.(_llC DISTANCE 865.216 EARTH TO MARS

RL 147.49 LAL -.DO LOL 89.85 VL 33.187 GAL -3.86 AZL 88.11 HCA 256.35 SNA 190.04 [CO .23337 INC 1.88g8 vl 30.210

RP 206.89 LAP -1.94 LOP 326.20 VP 24,178 GAP -12.52 AZP 90.45 Tkl_ 339.35 TAp 235.70 RCA 145.69 APO 234.38 v2 26.471

RC 327.742 GL 17.$6 GP -2.79 ZAL 122.55 ZAP 30.57 ETS 174.15 ZAE 48.99 ETE 177.32 ZAC $4.26 ETC 256.51 CLF 30.45

PLANETOCENTRIC CONIC

C3 13.394 VHL 3.660 DLA

LNCH AZNTH LNCH TIME L-I TIH( INJ LAT INJ LONG INJ RT AgC INJ AZMTH |NJ TIME

90.00 18 35 O 2452.05 -24.53 57.10 57.73 104.60 19 15 5Z

gO.DO 9 16 S 4437.80 T.64 185.33 54.15 62.65 10 30 5

100.00 20 1 31 2173.01 -25.56 36.27 57.42 106.06 20 37 44

100.00 10 32 18 4192.08 8.57 166.75 53.65 61.25 11 42 10

110.00 21 21 31 1922.68 -28,27 16.27 56.43 110.07 21 53 34

110.00 11 28 47 4015.18 11.03 151.86 52.17 57.44 12 35 42

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1769 TRA 5.6251 TC-16.0025 BAU 2.8659 S6714746.1 SGR 604.1SG3 553.5

ROE .3252 RRA .176D RE3 .2258 FAU .09234 RRT .0485 RRF .0110 RTF .9782

FDE -.6409 FRA 2.8735 FC3-5.9683 "RSP 52149 SC,J914?58.5 R23 -.0386 R13 .9782

ODE .3702 ERA 5.6278 8C316.0041 FSP 1932 SG114746.1 $62 603.4 THA .11

10.42 RAL 199.79 RAD 6567.5 VEL 11.610 PTH 2.03 VHp 5.663 DPA .14 RAp 176.36 ECC 1.2204

PO CST TIH INJ 2 LAT INJ 2 LONG

1852.1 -22.29 49.15

3837.8 3.91 178.63

1573.0 -23.11 28.33

3592.1 4.67 160.14

1322.7 -25.27 8.38

3415.2 6.G6 145.49

ORBIT DETERMINATION ACCURACY

ST 2723.1 SR 516.0 SS 837.8

CRT .0591CRS .4555 C$T -.86D7

LSA 2819.2 MSA 659.7 5SA 27.6

EL1 27Z3,3 EL2 515.1ALF .67
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. I. 19643

LAm*CM 0ATE OE¢ 2 1994

MELIOC[NTRIC C.4_IC

RL 14T.48 LAL **O0

RP tO6.84 LAP -1.83

RC $29.581 GL 16.93

PLAN[TOCENTRIC CONIC

C3 18.883 YHL 3.720

LNCH AZI4TM LNCH TIM(

90.00 18 4T 29

90.00 8 13 8

100.00 20 13 28

100.00 10 28 49

110.00 21 32 18

110.00 11 27 30

FLIGH1 TIME 3g8.00 ARRIVAL DATE JAN 4 1966

DISTANCE 869.515 EARTH TO MARS

LOL 69.85 VL 33.1g5 GAL -4.06 AZL 88.13 HCA 257.62 SNA 190.17 ECC .23484 INC 1.8747 Vl 30.210

LOP 327.46 VP 24.195 GAp -12.63 AZP 90.40 TAL 338.39 TAp 236.01RCA 145.$1APO 234.83 VZ 26.477

GP -2.73 ZAL 124.05 ZkP 30.06 ETS 174.13 ZAE 48.18 ETE 177.31 ZAC 84.48 ETC 256.46 CLP 29.95

OLA 9.46 RAL 200.98 RAO 6567.5 VEL 11.628 PTH 2.04 VHp 5.751DpA -.12 RAp 177.08 ECC 1.Z277

L-! TIME INJ LAT [NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ Z LAT [NJ 2 LONG

2427.67 -24.10 55.45 59.10 105.33 19 27 57 1827.7 -21.77 47.$5

4476.32 8.84 187.52 55.75 62.99 10 27 43 3876.3 5.14 180.79

21§0.39 -25.12 34.73 58.78 106.76 20 49 18 1550.4 -22.58 26.85

4228.86 9.77 168.83 55.29 61.61 11 40 17 3628.9 5.90 162.18

1903.75 -27.82 14.98 57.76 110.72 22 4 0 1303.8 -24.75 7.16

4048.23 12.23 153.66 53.7g 57.83 12 34 §8 3448.2 7.90 147.25

OIFFERENT[AL CORRECTIONS

TOE -.30GG TRA 5.8980 TC-15.6461 8AU 2.8943

ROE .3341 RRA .1725 RC3 .2348 FAU .08663

FOE -.8841 FRA 2.8252 FC3-S.4209 BSP 52560

80( .4531 BRA 5.9005 6C315.6478 FSP 1839

LAUtACH DATE DEC 2 1964

HELIOCENTRIC CONIC

RL 147.48 LAL -.00

RP 206.79 LAP -1.82

RC 329.378 GL 16.50

PLANETOCENTRIC CONIC

C3 14.311VHL 3.783

LNCH AZMTH LNCM TIM( L-I TIME INJ LAT

90.00 18 39 43 2404.28 -23.67

90.00 9 10 14 4514.59 10.01

100.00 20 25 11 2128.62 -24.69

100.00 10 27 27 4265.49 10.95

110.00 21 42 51 1885.61 -27.38

110.00 11 26 17 4081.26 13.42

DIFFERENTIAL CC_RECTIONS

TDE -.4373 TRA 6.1802 TC-15.2753 BAU 2.9229

ROE .3436 RRA .1686 RC3 .2422 FAU .08111

FOE -.7146 FRA 2.7733 FC3-4.9067 BSP 32973

80E .3562 BRA 6.1825 8C315.2773 FSP 1749

MI0_COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

SGT14850.1SGR 606.6 SG3 524.4 ST 2824.6 SR 521.0 SS 842.8

RRT .0227 RRF -.0158 RTF .9771 CRT -.0147 CRS .4934 CST -.8760

56614862.5 R23 -.0381 R13 .9771 LSA 2921.7 MSA 651.6 SSA 26.9

S6114850.I SG2 606.5 THA .05 ELI 2824.9 EL2 521.0 ALF 179.84

FLIGHT TIM( 400.00 ARRIVAL DATE JAN 6 1966

DISTANCE 873.808 EARTH TO MARS

LOL 69.85 VL 33.202 GAL -4.26 AZL 88.14 HCA 258.88 SMA 190.30 ECC .23637 INC 1.8597 vl 30.210

LOP 328.73 VP 24.211 GAp -12.73 AZP 90.36 TAt. 337.42 TAp 236.30 RCA 145.32 APO 235.28 V2 26.483

GP -2.68 ZAL 125.55 ZAP 29.57 ETS 174.11 ZAE 47.38 ETE 177.30 ZAC 84.70 ETC 256.40 CLP 29.46

OLA 8.51 RAL 202.15 RAO 6567.6 VEL 11.649 PTH 2.04 VHp 5.841 DPA -.40 RAp 177.80 ECC 1.2355

INJ L(:XqG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

53.87 60.49 106.01 19 39 48 1804.3 -21.25 46.03

189.72 57.39 63.37 10 25 29 3914.6 6.36 182.94

33.26 60.16 107.42 21 0 40 1528.6 -22.07 25.44

170.91 56.89 62.01 11 38 33 3665.5 7.12 164.21

13.76 59.11 111.32 22 14 16 1285.6 -24.23 6.00

155.48 55.44 58.26 12 34 19 3481.3 9.13 149.01

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

96T14952.7 8GR 609.2 $63 496.3 ST 2936.1 SR 526.2 Sg 845.6

RRT -.D021RRF -.0420 RTF .9759 CRT -.0820 CRS .5277 CST -.8890

SG_14965.1 R23 .0400 R13 -.9759 LSA 5033.0 MSA 642.8 SSA 26.1

S6114952.7 SG2 609.2 THA 180.00 ELi 2936.5 ELZ 524.4 ALF 179.13

LAUNCH DATE DEC 2 1964

HELIC_ENTRIC CON IE

RL 147.48 LAL -.00

RP 206.75 LAP -1.82

RC 330.190 GL 16.07

PLANETOCENTRIC CONIC

¢3 14.824 VHL 3.850

LNCM AZNTH LNCH TIME

go.o0 19 11 44

90.00 9 7 31

100.O0 20 38 43

!00.00 10 25 13

110.00 21 53 19

110.00 11 25 10

FLIGHT TIME 402.00 ARRIVAL DATE JAN 8 1966

OISTANCE 878.094 EARTH TO MARS

LOL 69.85 Vb 35.209 GAL -4.47 AZL 88.16 HCA 260.15 SMA 190.43 ECC .23798 INC 1.8448 vl 50.Z10

LOP 330.00 VP 24.227 GAP -12.88 AZF 90.32 TAL 356.43 TAp 236.58 RCA 145.11 Apo 235.75 v2 26.488

GP -2.63 ZAL 127.03 ZAP 29.09 ETS 174.09 ZAE 46.60 ETE 177.50 ZAC 84.92 (TC 256.35 CLP 28.98

OLA 7.56 RAL 203.31RAD 6567.6 VEL 11.671PTH 2.05 VHp 5.932 DpA -.68 RAp 178.54 ECC 1.2440

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2381.87 -23.25 52.37 61.91 106.64 19 51 26 1781.9 -20.74 44.59

4552.63 11.16 191.92 59.06 63.81 10 23 23 3952.6 7.55 185.10

2107.80 -24.25 31.86 61.57 108.03 21 11 50 1507.8 -21.56 24.10

4301.94 12.11 173.00 58.56 62.46 I1 36 5S 3701.9 8.32 166.25

1866.25 -26.94 12.60 60.48 111.88 22 24 24 1268.3 -23.73 4.90

4114.25 14.60 157.31 57.13 58.74 12 53 44 5514.3 10.35 150.79

DIFFERENTIAL CORRECTIONs

TOE -.5893 TRA 6.4699 TC-14.8943 8AU 2.9521

ROE .3537 RflA .1644 RC3 .2483 FAU .07572

FOE -.7400 FRA 2.7178 FC3-4.4221B_P 53377

808 .6703 8RA 6.4719 BC314.8964 F_P 1661

LAUNCH DATE DEC 2 1964

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

96T15053.0 SGR 612.0 SG3 466.9 ST 3053.9 SR 531.6 SS 845.6

RRT -.0263 RRF -.0674 RTF .9745 CRT -.1431CRS .5583 CST -.9001

SG815065.4 R23 .0418 RI3 -.9745 LSA 3150.0 MSA 633.3 SSA 25.5

86115053.0 SG2 611.7 THA 179.94 EL1 3054.9 EL2 525.9 ALF 178.53

FLIGHT TIME 404.00 ARRIVAL DATE JAN 10 1966

HELIOCENTRIC CONIC

RL 147.46 LAL -.00

RP 206.71 LAp -1.81

RC 331.000 GL 15.64

PLANETOCENTR|C CONIC

C3 15.378 VHL 3.921

LNCN AZMTH LNCH TIME L-I TIME INJ LAT

90.00 19 23 31 2360.44 -22.82

90.00 9 4 55 4590.45 12.29

100.00 20 48 1 2087.89 -23.83

100.00 10 23 6 4338.24 13.24

110.00 22 3 30 1851.69 -26.52

110.00 11 24 7 4147.20 15.75

DIFFERENTIAL CCRRECTIONs

TOE -.7023 TRA 6.7681 TC-14.5025 BAU 2.9816

ROE .3643 RRA .1598 RC3 .2529 FAU .07047

FOE -.7607 FRA 2.6579 FC3-3.9678 B$1P 53788

80E .7911 BRA 6.7700 8C314.5047 FSp 1575

DISTANCE 882.372 EARTH TO MARS

LOL 69.85 VL 33.217 GAL -4.68 AZL 88.17 HCA 261.42 SMA 190.57 ECC .23965 INC 1.8301 vt 30.210

LOP 331.27 vP 24.241 GAP -13.00 AZP 90.27 TAL 335.43 TAp 236.85 RCA 144.90 APO 236.24 V2 26.492

GP -2.58 ZAL 128.50 ZAP 28.62 ETS 174.07 ZAE 45.82 ETE 177.29 ZAC 85.14 ETC 256.30 CLF 28.51

DLA 6.63 RAL 204.47 RAD 6567.6 VEL 11.694 PTH 2.06 VMp 6.025 DpA -.97 RAp 179.29 ECC 1.2530

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.94 63.35 107.24 20 2 52 1760.4 -20.25 43.21

194.13 60.78 64.29 10 21 25 3990.5 8.73 187.25

30.54 62.99 108.60 21 22 49 1487.9 -21.07 22.85

175.10 60.29 62.95 11 35 24 3738.2 9.51 168.30

11.50 61.88 112.41 22 34 22 1251.7 -23.24 3.86

159.17 58.86 59.26 12 33 14 3547.2 11.56 152.57

MID-COURSE ExECuTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT1§130.2 SGR 614.7 863 442.3 ST 3176.5 SR 537.0 SS 842.7

RRT -.0496 RRF -.0921RTF .9750 CRT -.1979 CRS .5862 CST -.9094

5G,815162.7 R23 .0438 RI3 -.9730 LSA 3271.0 MSA 623.8 SSA 24.8

SG115150.3 SG2 614.0 THA 179.88 EL1 3178.4 EL2 526.0 ALF 178.05
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1o 19643

LAUNCH OATE DEC 2 19Q4 FLIGHT TIME 408.00 ARRIVAL DATE JAN 12 1966

HELIOCENTRIC CONIC D|STANCE 886.643 EARTH TO MAR S

RL 147.48 LAL -.00 LOt. 69.85 VL 33.224 GAL -4.89 AZL 88.18 HCA 262.69 SMA 190.70 ECC .24140 INC 1.8154 vl 30.210

RP 208.89 LAp -1.80 LOP 332.54 VP 24.254 GAP -13.13 AZP 90.25 TAL 334.41 TAp 237.10 RCA 144.67 APO 236.74 VZ 26.494

RC 331.804 GL 15.2I Gp -2.53 ZAL 129.96 ZAP 28.16 (TS 174.05 ZAE 45.06 ETE 177.28 ZAC 85.36 ETC 256.23 CLP 28.06

PLANETOCENTRIC CEltIC

C3 15.969 VHL 3.998 OLA 3.71RAL 205.61RAD 6567.6 V[L 11.720 PTH 2.06 VHF 6.120 DpA -1.26 RAp 180.05 ECC 1.2628

LNCH AZMTH LNCH TiME L-i T|HE |NJ LAT iNJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST T|N |NJ 2 LAT |NJ 2 LONG

go.o0 19 35 5 2339.97 -22.40 49.56 64.61 107.79 20 14 5 1740.0 -19.76 41.91

90.00 9 2 26 4828.05 13.39 196.34 62.53 64.81 10 19 34 4028.1 9.89 189.41

100.00 20 39 6 2088.89 -23.41 29.28 64.44 109.14 21 33 37 1468.9 -20.58 21.63

100.00 10 21 4 4374.37 14.35 177.21 62.05 63.49 11 33 39 3774.4 10.67 170.34

110.00 22 13 34 1835.93 -28.10 10.46 63.30 112.90 22 44 10 1233.9 -22.77 Z.88

110.00 11 23 6 4180.09 18.89 161.04 60.63 59.83 12 32 48 3580.1 12.73 134.57

DIFFERENTIAL CCRR(CTION3 MX0-COURS( EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

TOE -.8379 IRA 7.0741 TC-14.1060 BAU 3.0120 8G715248.3 8GR 817.6 SG3 416.6 ST 3302.9 SR 542.4 SS 837.5

ROE .3734 RRA .1348 RC3 .2583 FAU .06541 RRT -.0725 RRF -.1165 RTF .9712 CRT -.2479 CRS .6119 CST -.9172

FOE -.7779 FRA 2.3943 FC3-3.5458 BSlP 54154 88815258.8 R23 .0461 R13 -.9712 LSA 3395.1 NSA 614.3 SSA 24.2

80E .9181BRA 7.0756 8C314.1083 FSP 1491 3Gl15246.3 SG2 615.9 THA 179.83 EL1 3303.7 EL2 523.0 ALF 177.61

LAU_iCH OAT( 0(C 2 1964 FLIGHT T|ME 406.00 ARRIVAL DATE JAN 14 1966

HELIOCENTRIC COliC DXSTANCE 890.904 EARTH

RL 147.48 LAL -.00 LOL 89.83 VL 33.232 GAL -5.11 AZL 88.20 HCA 263.96 SNA 190.84 ECC .24323 |NC

RP 208.88 LAP -1.76 LOP 333.81 VP 24.268 GAP -13.26 AZP 90.19 TAL 333.39 TAp 237.34 RCA 144.42 Apo

RC 332.609 GL 14.79 GP -2.48 ZAL 131.40 ZAP 27.72 ETS 174.03 ZAE 44.30 ETE 177.27 ZAC 85.58 ETC

PLANETOCENTR|C _|C

C3 16.607 VHL 4.075 DLA

LNCH AZMTH LNCH TIHE L-i TiME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ T|ME

90.00 19 48 27 2320.46 -21.99 48.30 66.29 108.30 20 25 7

90.00 9 0 4 4865.43 14.46 198.56 64.31 63.39 10 17 30

100.00 21 10 3 2030.79 -23.00 28.09 65.91 109.64 21 44 14

100.00 10 18 9 4410.33 15.43 179.33 63.84 64.08 11 32 40

110.00 22 23 29 1820.98 -23.70 9.48 64.75 113.35 22 53 50

110.00 11 22 13 4212.91 18.00 162.94 62.43 60.44 12 32 26

DIFFERENTIAL CGRRECTIONS N|D-COURSE EXECUTION ACCURACY

TOE -.9744 IRA 7.3878 TC-13.7060 8AU 3.0435 SGT15339.9 SGR 620.4 SG3 391.7

ROE .3870 RRA .1495 RC3 .2585 FAU .06048 RRT -.0947 RRF -.1403 RTF .9691

FOE -.7909 FRA 2.5270 FC3-3.1528 BSP 54488 $8015352.5 R23 .0486 R 13 -.9691

BDE 1.0485 BRA 7.3891 8C313.7084 FSP 1407 $G115340.1 SG2 617.6 THA 179.78

TO MARS

1.8008 vl 50.210

237.26 v2 26.496

256.20 CLP 27.61

4.81 RAL 206.73 RAD 6567.7 VEL 11.747 pTH 2.07 VHp 6.216 DpA -1.57 RAp 180.82 ECC 1.2755

PC, CST TIM INJ 2 LAT INJ 2 LONG

1720.5 -19.28 40.67

4065.4 11.02 191.57

1430.8 -20.11 20.49

3810.3 11.82 172.40

1221.0 -22.32 1.96

3612.9 13.95 156.19

ORBIT DETERHINATION ACCURACY

ST 3430.4 SR 547.8 SS 829.7

CRT -.2925 CRS .6336 CST -.9255

LSA 3519.9 HSA 603.2 SSA 23.6

EL1 5434.2 EL2 523.3 ALF 177.26

LAUNCH DATE DEC 2 19_4 FL|GHT TIHE 410.00 ARRIVAL DATE JAN |6 |96_

HELIOCENTRIC CONIC

RL 147.46 LAL -.00

RP 206.87 LAP -1.78

RC 333.409 GL 14.36

PLANETOCENTR|C CONIC

CS 17.291VHL 4.158

LNCH AZMTH LNCH TIME

9O.OO 19 37 38

90.00 8 57 49

100.00 21 20 46

100.00 10 17 20

110.00 22 33 13

tlO.O0 11 21 22

DISTANCE 895.134 EARTH TO MARS

LOL 69.83 VL 35.239 GAL -5.34 AZL 88.21HCA 265.23 8MA 190.98 ECC .24514 [NC 1.7865 Vl 30.210

LOP 335.08 VP 24.278 GAp -13.40 AZP 90.15 TAL 332.34 TAp 237.57 RCA 144.16 APO 257.79 V2 26.497

GP -2.44 ZAL 132.82 ZAp 27.28 ETS 174.00 ZAE 43.56 ETE 177.26 ZAC 85.81ETC 256.16 CLP 27.18

OLA 3.92 RAL 207.83 RAD 6557.7 VEL 11.776 pTH 2.08 VHp 6.514 DpA -1.88 RAp 181.60 ECC 1.Z846

L-| T|M[ INJ LAT INJ LONG |NJ RT A3C |NJ AZMTH INJ TIME PO CST TIM [NJ Z LAT INJ 2 LONG

2301.88 -21.59 47.09 67.79 108.78 20 55 57 1701.9 -18.82 59.50

4702._9 15.30 200.79 66.13 66.00 10 16 12 4102.6 12.13 193.74

2033.60 -22.60 26.97 67.41 110.10 21 54 40 1433.6 -19.66 19.41

4446.11 16.48 181.47 65.67 64.70 11 31 26 5846.1 12.94 174.47

1006.83 -25.32 8.56 66.21 113.77 23 3 20 1206.8 -21.89 1.09

4243.64 19.09 164.83 64.26 61.09 12 32 7 5645.6 15.08 158.02

DIFFERENTIAL CCRRECTION$

TD[-1.1129 TRA 7.7104 TC-13.3024 BAU 3.0756

ROE .3992 RRA .1437 RC3 .2396 FAU .03370

FOE -.8002 FRA 2.4339 FC3-2.7886 8SP 54812

BDE 1.1823 BRA 7.7117 0C313.3049 FSP 1327

M|D-COURSE EXECUTION ACCURACY ORBIT OETERM|NAT|ON ACCURACY

8GT13431.7 8GR 623.3 883 367.6 ST 5559.2 SR 553.3 SS 819.4

RRT -.1162 RRF -.1636 RTF .9667 CRT -.3328 CRS .6574 CST -.9287

88815444.3 R23 .0514 R13 -.9667 LSA 3643.4 MSA 596.4 SSA 25.0

68115431.9 SG2 619.1 THA 179.73 EL1 3564.0 EL2 521.0 ALF 176.97

LAt_NCH DATE DEC 2 1964 FLIGHT T|NE 412.00 ARRIVAL DATE JAN 18 1966

HELIOCENTRIC CONIC DISTANCE 899.394 EARTH TO MARS

RL 147.48 LAL -.00 LOt. 69.85 VL 33.247 GAL -5.57 AZL 88.23 HCA 266.50 S#4A 191.12 ECC .24713 INC 1.7718 vt 30.210

RP 206.67 LAp -1.77 LOP 336.33 VP 24.288 GAP -13.54 AZP 90.11 T/U_ 531.29 TAp 237.79 RCA 143.89 APO 238.35 v2 26.497

RC 534.204 GL 13.94 GP -2.40 ZAL 134.22 ZAp 26.86 ET$ 173.98 ZAE 42.83 ETE 177.25 ZAC 86.04 ETC 256.12 CLP 26.76

PLANETOCENTRIC CONIC

C5 18.024 VHL 4.245 DLA 3.04 RAL 208.93 RAD 6567.7 VEL 11.607 pTH 2.09 VHp 6.414 DpA -2.19 RAP 182.59 ECC 1.2966

LNCH AZNTH LNCH TIME L-[ TIME |NJ LAT INJ LONG |NJ RT A$C |NJ AZNTH [NJ TIME PO CST T[N INJ 2 LAT ]NJ 2 LONG

90.00 ZO 8 32 2284.24 -21.20 45.94 69.32 109.23 20 46 36 1684.2 -18.58 38.40

90.00 8 55 40 4739.33 16.51 203.03 67.99 66.67 10 14 39 4139.5 13.21 195.91

100.00 21 31 18 Z017.29 -22.22 25.91 68.92 110.53 22 4 55 1417.3 -19.22 18.40

100.00 10 13 35 4481.71 17.50 183.61 67.53 65,38 11 30 17 3881.7 14.04 176.54

110.00 22 42 48 1793.49 -24.95 7.70 67.69 114.16 23 12 41 1193.5 -21.47 .27

110.00 11 20 34 4278.27 20.15 166.78 66.14 61.78 12 31 33 3678.3 16.22 159.86

DIFFERENTIAL CORRECT|ONS M|O-COURSE ExECuT|ON ACCURACY OR8]T OETERM[NATION ACCURACY

TOE-1.2520 TRA 8.0421 TC-12.8980 BAU 3.1086 $GT15521.7 8GR 626.1 SG3 344.1 ST 3687.0 SR 558.6 SS 806.4

RDE .4118 RRA .1375 RC3 .2597 FAU .05104 RRT -.1372 RRF -.1866 RTF .9640 CRT -.3687 CRS .6778 CST -.9527

FOE -.8037 FRA 2.3802 FC3-2.4514 8SP 55123 56815534.3 R23 .0546 Rt3 -.9640 LSA 3769.6 MSA 588.3 SSA 22.4

BDE 1.3180 BRA 8.0433 8C312.9007 F SP 1247 56115521.9 SG2 620.2 THA 179.68 ELI 3692.9 EL2 518.4 ALF 176.74
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JPL TM 33-100 EARTH--MARS TR&JECTORIES (VOL. I. 1964)

LAUNCH OAT[ DEC 2 1964 FLIGHT TIME 414.00 ARRIVAL DATE JAN 20 1966

HELIOCENTRIC CONIC

RL 147.46 LAL -.00

RP 206.88 LAp -1.?6

RC $$4.986 GL 13.53

PLAN_TOC(NTRIC CONIC

C3 18.810 VHL 4.337

LNCH AZNTH LNCH TIME

90.DO 20 19 17

90.00 8 5S 36

100.00 21 41 38

100.00 10 13 56

110.00 22 52 13

110.00 11 19 S0

DISTANCE 903.622 EARTH TO MARS

LOt. 69.85 VL 33.255 GAL -5.81 AZL 88.24 HCA 267.77 SMA lgl.26 ECC .24920 [NC !.7573 vl 30.210

LOP SS?.62 Vp 24.297 GAp -18.68 AZP 90.07 TAL 330.22 TAp 237.99 RCA 143.60 APO 288.92 V2 26.495

GP -2.$6 ZAL 135.61 ZAp 26,45 (TS 173.96 ZkE 42.11ET[ 177.28 ZAC 86.26 ETC 256.08 CLP 26.35

OLA 2.18 R/d. 210.04 RAG 6567.8 VEL 11.840 PTH 2,10 VHp 6.515 DpA -2.51 RAp 183.19 ECC 1.3096

L-I TIN( INJ LAT [NJ LONG INJ RT ASC INJ AZIATH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2267.51 -20.82 44.86 70.86 10g.64 20 57 4 1667.5 -17.95 37.36

4776.28 17.49 205.29 69.88 67.37 10,13 12 4176.2 14.27 198.09

2001.66 -21.84 24.92 70.45 110.93 22 15 0 1401.9 -18.80 1?.44

4517.18 18.50 185.78 69.42 66.09 11 29 IS 3917.1 15.11 178.62

1780.96 -24.60 6.89 69.20 114.52 23 21 54 1181.0 -21.08 359.51

4810.80 21.18 168.74 68.05 62.52 12 31 41 3710.6 17.34 161.73

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-1.8929 TRA 8.3828 TC-12.4952 BAU S.1428 SG715610,1 SGR 629.0 SGS 321.4 ST 3813.9 SR 563.9 SS 791.1

806 .4250 RRA .IS10 RCS .2589 FAU .04650 RRT -.1577 RRF -.2091RTF .9609 CRT -.4011CRS .6968 CST -.9359

FOE -.8078 FRA 2.$010 FCS-2.1404 8SP 55393 SC_18822.8 RZS .0581RIS -.9609 LSA 3892.6 MSA 580.5 SSA 21.9

BOE 1.4563 BflA 8.3838 BC312.4978 FSP 1169 SG115610,4 SG2 621.1THA 179.64 ELI 3820.7 EL2 515.6 ALF 176.54

LAUNCH DATE DEC 2 1984 FLIGHT TIM( 416.00 ARRIVAL DATE JAN 22 1966

MELIOCENTRIC CCNIC DISTANCE 907.887 EARTH TO MARS

RL 147.48 LAL -.DO LOL 69.85 VL 38.262 GAL -6.05 AZL 88.26 HCA 269.03 SMA 191.40 (CC .25137 INC 1.7429 vt 30.210

RP 208.70 LAP -1.74 LOP SS8.89 VP 24.305 GAP -13.88 AZP 90.03 TAL $29.14 TAp 238.17 RCA 143.29 APO 239.51 VZ 26.493

RC SS5.784 GL 18.12 GP -2.$2 ZAL 186.97 ZAp 26.05 (TS 17S.9S ZAE 41.40 ETE 177.22 ZAC 86.49 ETC 256.04 CLP 25.95

PLAN[TOCENTRIC CONIC

C3 19.650 VHL 4.438 DLA 1.34 RAL 211.11 RAD 6567.8 VEL 11.876 PTH 2.11 VHp 6.619 DpA -2.84 RAp 183.99 ECC 1.3234

LNCN AZMTN LNCH TIN( L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZ14TH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

90.00 20 29 SO 2251.88 -20.45 43.84 72.42 110.02 21 7 21 1651.7 -17.54 36.38

80.00 8 $1 38 4812.74 18.48 207.55 71.80 68.11 10 11 50 4212.7 15.30 200.27

100.00 21 51 47 1987.$0 -21.49 28.98 72.00 111.$0 22 24 SS 1387.3 -18.40 16.$5

100.00 10 12 21 4552.$6 19.45 187.96 71.35 66.85 11 28 18 3952.4 16.15 180.72

110.00 28 I 28 1769.22 -24.26 6.15 70.72 114.85 28 30 57 1169.2 -20.71 358.80

110.00 11 19 10 4343.20 22.19 170.72 69.99 63.$0 12 31 33 $743.2 18.43 163.61

DIFFERENTIAL C(_RflECTION8 MID-COURSE EX(CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.SS4S TRA 6.7816 7C-12,0936 BAU 3.1778 SGT15694.g SGR 681.8 SG3 299.4 ST 3987.7 SR 569.0 Ss 773.4

ROE .4388 flRA .1240 RCS .2575 FAU .04207 RRT -.1776 RRF -.2311RTF .9571 CRT -.4301CRS .7145 CST -.9383

FOE -.8065 FRA 2.2181 FC3-1.8556 BSAP 55644 S6815707.6 R23 .0619 RIS -.9571 LSA 4012.3 MSA 573.2 SSA 21.4

BOE 1.5958 BRA 6.7325 BCS12.096S FSF 1092 S611§695.S SG2 621.7 THA 179.59 EL1 3945.5 EL2 512.7 ALF 176.38

LAUNCH DATE DEC 2 1964 FLIGHT TIME 418.00 ARRIVAL DATE JAN 24 1966

HELIOCENTNIC CONIC

RL 147.48 LAL -.00

RP 206.73 LAp -1.73

RC 336.567 GL 12.71

PLANETOCENTRIC CONIC

C3 20.550 VHL 4.533

LNCN AZMTN LNCH TIME

90.00 20 40 11

90.00 8 49 48

100.00 22 1 46

100.00 10 10 51

110.00 23 10 33

110.00 11 18 38

DISTANCE 912.038 EARTH TO MARS

LOL 69.85 VL 33.270 GAL -8.30 AZL 88.27 HCA 270.30 SMA 191.54 ECC .25363 INC 1.7286 vl 50.210

LOP 340.16 VP 24.311 6AP -13.99 AZP 89.9g TAL 328.05 TAp Z38.55 RCA 142.96 Apo 240.12 V2 26.490

GP -2.28 ZAL 138.3! ZAp 25.66 ETS 173.gl ZAE 40.70 ET[ 177.20 ZAC 86.72 ETC 256.00 CLP 25.57

DLA .51RAL 212.17 RAO 6567.8 VEL 11.913 PTH 2.12 VHp

L-I TIME 1NJ LAX INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2236.74 -20.10 42.69 74.00 110.38 21 17 28

4849.00 19.33 209.83 73.75 68.90 10 10 34

1973.59 -21.15 23.11 73.57 111.63 22 34 39

4587.38 20.38 190.15 73.31 67.64 11 27 18

1758.26 -23.95 5.45 72.26 115.15 23 39 52

4375.47 28.16 172.72 71.97 64.13 12 31 28

DIFFERENTIAL C-_RRECTION9

T0(-1.6789 TRA 9.0904 TC-11.6983 BAU 3.2138

ROE .4528 RRA .1168 RC3 .2550 FAU .03776

FOE -.8011 FRA 2.1309 FC3-1.5909 BSP 55885

80E 1.7360 8RA 9.0911 BCSl1.6981 FSP 1017

LAUNCH DATE DEC 2 1964

HELIOCENTRIC r.X_NIC

RL 147.48 LAL -.00

RP 208.77 LAP -1.71

RC 337.$46 GL 12.31

PLAMETOCENTNIC CONIC

C3 21.511 VHL 4.638

6.724 DpA -3.18 RAp 184.81ECC 1,3582

PO CST TIM INJ 2 LAT INJ 2 LONG

1636.7 -17.15 55.46

4249.0 16.29 202.47

1373.6 -18.02 15.71

3987.4 17.17 182.82

1158.3 -20.56 558.15

3775.5 19.49 165.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715777.8 SGR 634.5 $63 278.1 ST 4058.3 SR 574.0 SS 755.0

RRT -.1968 RRF -.2527 RTF .9528 CRT -.4559 CRS .7512 CST -.9599

8G815790.§ R23 .0661 R13 -.9528 LSA 4128.6 MSA 566.4 SSA 20.9

S8115778.3 962 622.1THA 179.55 EL1 4066.8 EL2 509.8 ALF 176.25

LNCN AZMTH LNCH TIME L-I TIME INJ LAT

90.00 20 50 21 2222.67 -19.76

80.00 8 47 56 4885.03 20.20

100.00 22 11 34 1960.72 -20.82

100.00 10 9 25 4622.20 21.26

!10.00 28 19 _ 1748.09 -23.65

110.00 11 17 59 4407.60 24.10

DIFFERENTIAL C_RRECTICNS

TOE-1.8194 TRA 9.4581 TC-11.3027 BAU S.2512

ROE .4874 RflA .1087 RCS .2520 FAU .08557

FOE -.7984 FRA 2.0397 FCS-1.3509 BSP 56094

BOE 1.8784 BRA 9.4587 6C311.3055 FSP 944

FLIGHT TIME 420.00 ARRIVAL DATE JAN 26 1966

DISTANCE 916.223

LOt. 69.85 VL 38.278 GAL -6.56 AZL 88.29 HCA 271.57 SNA 191.68 ECC .25599 INC 1.71A2 vl 50.210

LOP 341.48 V1P 24.317 GAP -14.14 AZP 89.95 TAL 326.94 TAp 238.51 RCA 142.61 APO 240.75 V2 26.485

GP -2.24 ZAL 139.64 ZAp 25.28 ETS 178.88 ZAE 40.01ET[ 177.19 ZAC 86.95 ETC 255.97 CLP 25.19

OLA -.SO RAL 213.22 RAO 6567.9 VEL 11.954 pTH 2.13 VHp 6.832 DpA -3.52 RAp 185.64 ECC 1.5540

INJ LONG INJ RT A$C ]NJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT [NJ 2 LONG

41.99 75.59 110.70 21 27 24 1622.7 -16.77 54.60

212.12 75.74 69.72 10 9 21 4285.D 17.26 204.68

22.29 75.15 111.95 22 44 14 1360.7 -17.66 14.92

192.35 75.31 68.48 11 28 27 4022.2 18.15 184.94

4.81 76.81 115.43 23 48 37 1148.1 -20.05 357.54

174.74 78.98 64.99 12 31 26 3807.6 20.53 167.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT13858.6 SGR 637.2 SG3 257.5 ST 4175.8 SR 578.8 SS 751.0

RRT -.2157 RRF -,2741RTF .9476 CRT -.4794 CRS .7474 CST -.9407

SG815871.4 R23 .0711 R13 -.9476 LSA 4241.8 MSA 560.0 SSA 20.5

S611585g.2 SG2 622.2 THA 179.50 EL1 4185.2 EL2 506.8 ALF 176.14

EARTH TO MARS
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 1, 1964)

LAUNCH DATE DEC 8 1864 FLIGHT TIN( 422.00 ARRIVAL DATE JAN 28 1966

HELIOCENTRIC CONIC

RL 14T.48 LAL *.00

MP 208.81 LAP -1.70

NC $$8.t20 6L 11.82

PLAN[TOC[MTR|C CONIC

C$ 22.538 YHL 4.T47

LN_H A_4TH LNCH TIM(

90.00 21 0 21

DO.D0 8 48 12

100.00 22 21 11

100.00 10 8 S

110.00 28 28 18

110.00 |1 17 27

DIFFENENTIAL COtRECTIONS

TOE-1.9854 TRA 9.SS58 TC-lO.DtGZ BAU S.2900

ROE *4824 liRA ,1004 RC3 .2485 FAU .02946

FOE -.7825 FRA 1.9444 FC3-I.IS18 BSP 58276

B0[ E.0218 HA 9.85S1 8C$10.9191 FSP 872

238.66 RCA 142.25 APO 241.40

177.17 ZAC 87.18 [TC 255.94

OISTANCE 920.392 EARTH TO MARS

LOt. 69.85 VL 33.285 GAL -8.82 AZL 88.30 HCA 272.84 SMA 191.82 ECC .25645 INC 1.6998 vl 50.210

LOP 542.89 VP 24.322 GAP -14.31 AZP 68.92 TAL 325.82 TAp

GP -2,21 2AL 140.94 ZAP 24.92 ETS 173.$& Zk( 39.33 ST(

vZ 26.480

ELF 24.62

DLA -1.09 RAL 214.25 RAO 8587.9 V(L 11.997 PTH 2.14 VHp 6.942 OPA -$.86 RAp 186.47 ECC 1.3709

L-! TIN[ INJ LAT INJ LONG IHJ RT ASC INJ AZNTH IHJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2209.44 -19.44 41.15 77.21 111.00 21 37 10 1609.4 -16.42 55.79

4020.82 21.05 214.41 77.71 70.59 10 8 13 4320.8 18.19 206.69

1048.S8 -20.5t 21.53 76.78 112.25 22 55 40 1348.7 -17.32 14.19

4858.91 22.11 194.56 77.33 69.35 11 25 40 4056.8 19.10 187.07

1738.69 -23.$8 4.22 75.38 115.68 23 57 15 1138.7 -19.73 356.98

4439.57 25.01 178,72 76.03 85.90 12 3_ 27 3839.6 21.54 169.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SG715957.4 SGR 639.8 SGS 237.5 ST 4289.2 SR $83.4 SS 706.8

tiNT -.2340 RRF -.2951RTF .9414 CRT -.5005 CRS .7629 CST -.9409

gW_15950.2 R23 .0766 RIS -.9415 LSA 4350.9 MSA 554.1SSA 20.0

S8115936.1 SG2 622.0 THA 179.46 ELl 4299.3 EL2 503.9 ALF 176.05

LAUNCH DATE DEC 2 1964 FLIGHT TIM( 424.00 ARRIVAL DATE JAN 30 1966

HELIOCENTMIC C_NIC

NL 147.48 LAL -.00

NP 206.87 LAP -!.88

RC 338.890 GL 11.53

PLAN[TOCENTRIC CONIC

C3 25,855 VHI. 4.852

LNCM AZNTH LNCH 1114[

R0.00 21 10 9

90.00 8 44 53

100.00 22 SO $8

100.00 10 8 45

110.00 23 $8 54

110.00 11 18 59

DIFFERENTIAL CCRRECTIONS

7OE-2.1101 TRA10.2208 TC-!0.5395 BAU 3.$311

ROE .4980 RMA .0918 RE8 .2445 FAU .02547

FOE -.7890 FRA 1.84S0 FC$ -.9328 BSP 56595

BOE 2.1880 8RA10.2210 BCS10.5425 FSP 602

DISTANCE 924.544 EARTH TO MARS

LGL 69.95 Vl. 33.293 GAL -7.09 AZL 88.31HCA 274.11 SMA 191.97 ECC .26101 INC 1.8853 vl 30.210

LOP 545.98 VP 24.525 GAP -14.47 AZP 89.88 TAL 324.68 TAP 238.79 RCA 141.86 APO 242.07 V2 26.474

GP -2.18 ZAL 142.22 ZAP 24.56 (TS 173.83 Z/ME 38.66 [TE 177.15 ZAC 87.42 ETC 255.92 CLP 24.47

OLA -1.26 RAL 215.28 RAO 6568.0 VEL 12.042 PTH 2.15 VHP 7.054 DpA -4.21 RAp 187.32 (CC 1.3890

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2t97.05 -19.14 40.37 78.83 111.28 21 46 47 1597.0 -16.08 33.04

4958.57 21.81 216.72 79.80 71.49 10 7 9 4356.4 19.08 20g.12

1RS7.45 -20.22 20.82 78.$7 112.50 23 2 56 1337.4 -17.00 15.51

4601.20 22.92 195.81 79.39 70.26 11 24 57 4991.2 20.02 189.21

1750.04 -25.12 3.68 76.97 115.91 24 5 44 1130.0 -19.44 356.47

4471.56 25.87 178.65 78.11 66.64 12 31 31 3871.4 22.51 171.50

MID-CA_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_T|6015.9 SGR 642.4 SG3 218.2 ST 4399.0 SR 587.9 SS 680.9

RRT -.2321RRF -.$159 RTF .9339 CRT -.5199 CRS .7780 CST -.9405

S_218026.7 R23 .0828 RIS -.9340 LSA 4456.3 MSA 548.3 SSA 19.6

S8118014.7 SG2 821.6 THA 179.42 EL1 4409.7 ELI 500.9 ALF 175.97

LAUNCH DATE DEC 2 1984 FLIGHT TIM( 426.00 ARRIVAL DATE FEB 1 1966

MELIOCENTR|C CONIC

NL 14T.48 LAL -.00

RP 208.95 LAP -1.86

MC $38o88T GL 11.15

PLAM(TOEENTRIC CONIC

C3 24.805 VHL 4.981

LW_H &ZNTH LN(H TIM(

60.00 21 15 48

60.00 8 42 58

100.00 22 39 55

tOO.O0 10 3 51

110.00 23 43

lEO.DO !1 16 34

OlFFEMENTIAL C_MMECTIOMS

7OE-2.2511TRAIO.I181 1C-20.1176 BALI 5.3728

ROE .5140 liRA .0624 RC3 .2401FAU .02134

FDE -.7323 FRA 1.7418 FC3 -.7§!8 9SP 56515

BO[ t.3136 IHIAlO.I184 ICSIO.ITO4 FSP 733

DISTANCE 928.676 EARTH TO MARS

LOL 89.85 VL 33.301 GAL -7.37 AZL 88.33 HCA 275.37 SMA 192.11ECC .26368 INC 1.6709 vl 30.210

LOP 343.23 VP 24.329 GAP -14.65 AZP 89.84 TAL 323.54 TAp 238.91 RCA 141.46 ApO 242.77 v2 26.466

GP -2.14 ZAL 143.48 ZAP 24.21ETS 175.81ZAE 38.01ETE 177.15 ZkC 67.65 ETC 255.89 ELF 24.12

DLA -2.62 RAL 218.29 RAO 8558.0 VEL 12.091PTH 2.16 VHp 7.168 DpA -4.56 RAP 188.17 ECC 1.4082

L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2165.48 -16.85 39.65 80.47 111.53 21 56 13 1565.5 -15.76 32.33

4991.68 22.35 219.05 81.67 72.42 10 6 9 4391.7 19.94 211.35

1927,00 -19.95 20.17 80.00 112.74 23 12 2 1327.0 -16.70 12.88

4723.37 25.82 199.08 82.47 71.21 11 24 17 4125.4 20.90 191.37

1722,12 -22.88 3.18 78.57 116.12 24 14 4 1122.1 -19.19 356.00

4505.02 28.70 180.93 80.22 67.82 12 31 57 3903.0 23.46 173.27

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT18088.2 SGR 844.8 SG3 199.5 ST 4503.g SR 592.0 Ss 652.9

RRT -.2695 RRF -.3361RTF .9247 CRT -.5572 CRS .7927 CST -.9393

S8816101.1 R23 .0898 R13 -.9248 LSA 4557.1MSA 543.0 SSA 19.2

$8116069.2 SG2 620.9 THA 179.38 EL1 4515.3 ELI 498.1 ALF 175.91

LAUNCH DATE DEC 2 lSHL4 FLIGHT TIME 428.00 ARRIVAL DATE FEB 3 1966

HELIOCENTRIC _IC

RL 147.48 LAL -.00

MP 207.00 LAP -1.S§

MC 340.820 GL IO.77

PLAN[TOCENTRI C C,GN I C

C$ 28.055 VHI. 3.104

LNEH AZNTH LNCH TIM(

90.00 21 29 18

90.00 8 41 28

100.00 22 49 3

100.00 10 4 21

110.00 ES $9 42

150.00 11 16 11

DIFFERENTIAL CatRECTIOMS

70[-2.4017 TRAII.0248 TC$-9.2061 BAU 3.4167

ROE .3304 RRA .0727 RCS .2355 FAU .01770

FOE -.T$SI FRA 1.6S42 FCS -.5281 BSP 56601

BOE 2.4396 9MA11.0231 6C$ 9.9099 FSP 666

DISTANCE 932.788 EARTH TO MARS

LOL 89.85 Vii. 35.309 GAL -7.ES AZL 88.34 HCA 278.64 SMA 192.26 ECC .26647 INC 1.6563 VI 30.210

LOP 546.50 VIP 24.330 GAP -14.83 AZP 89.61 TAL 322.38 TAp 239.02 RCA 141.03 APO 243.49 v2 26.458

GP -2.11 ZAL 144.71 ZAP 23.88 ETS 173.78 ZAE 37.36 ETE 177.11 ZkC 87.88 ETC 255.87 ELF 23.79

DLA -3.33 RAL 217.29 RAD 6568.1VEL 12.142 PTH 2.18 VHp 7.284 DpA -4.92 RAP 189.03 ECC 1.A288

L-| TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2174.66 -18.58 36.9? 82.13 111.78 22 5 31 1574.7 -15.46 31.68

5026.73 23.26 221.37 83.96 73.38 10 5 13 4426.7 20.76 213.59

1917.31 o19.69 19.56 81.64 112.95 23 21 0 1317.3 -16.41 12.30

4759.51 24.41 201.32 83.57 72.10 11 23 40 4159.3 21.75 193.54

_714.92 -22.87 2.74 80.18 116.30 24 22 17 1114.9 -18.95 355._6

4854,47 27.49 183.04 22.38 68.84 12 31 46 3934.5 24.37 175.26

NID-COURS( ExECuTIoN ACCURACY ORBIT DETERMINATION ACCURACY

SGT16160.3 SGR 647.2 SG3 181.5 ST 4603.1SR 595.9 SS 623.4

RRT -._883 RRF -.S§59 RTF .g133 CRT -.5527 CRS .8072 CST -.9373

S_215173.2 R28 .0980 R13 -.9133 LSA 4652.1MSA 538.1 SSA 18.8

S8116161.3 SG2 620.0 THA 179.34 EL1 4618.0 EL2 495.3 ALF 173.86
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. !. 1964)

LA_J_¢MIOATE 9EC 2 1984

HELIOCENTRIC eERIe

RL 147.49 LAL -.00

t0T.O8 LAP -t.68

Re $41.tT9 GL 10.41

PLAJ4(TOCENTRIC CQHIC
C3 RT.RRT VML 5.239

LMCJ4 AZl4TH LNCH TIME
9D.DO El 39 35

90.OO R 39 59

tO0.OO Rt 59 1

SOO.O0 lO 3 14
110.00 O S 49

riD.DO 11 13 31

FLISHT TIN( 430.00 ARRIVAL DATE FEB 5 1966

DISTANCE •36.878 EARTH TO MARS

LOL 69.85 YL 33.317 6AL -7.•4 AZL 88.3• HCA 277,90 SNA 192.40 ECC .26957 IMC 1.6418 vl 50.210
LOP 347.78 VP 24.331 GAP -15.02 AZF 89.77 TN. 521.21 TAp 239.11RCA 140.58 APO 244.23 v2 26.449

6P -2.08 ZAL 145.93 ZAP 23.55 ET8 173.TE ZAE 38.72 ETE 177.09 ZAC 88.12 ETC 255.86 CLP 25.46

DLA -4.07 RAL 218.27 RAG 8S9•.1VEL 12.197 PTM 2.19 VHp 7.403 DPA -5.29 RAP 189.90 ECC 1.4507

b-| TIN( INJ LAT ZNJ LONG INJ RT ASE IRJ AZNTH IMJ TIME P• CST TIN IMJ Z LAT INJ 2 LONG

2194.82 -19.33 3•,34 83.?9 111.97 22 14 39 1394.6 -15.18 31.07

S081.93 23.92 223.71 8•.09 74.38 10 4 2t 4461.5 21.55 215.85

1904.3T -19.45 19.00 83.29 113.15 23 •• 49 1308.4 -16.15 11.77
4793.01 •5.09 •03.5• 85.71 73.•0 11 •3 7 4193.0 2•.55 195.71

1708.4• -••.47 2.34 81.•0 118.48 0 34 17 1108.4 -18.75 355.19

4598.?• ••,•4 1_,19 •4.53 &9,99 1• 31 57 3963.7 •S.•4 1y?.27

DIFFERENTIAL CORRECTIONS
10(-•.5490 TRAIl.44•? TC3-9.4513 BAU 3.4815

ROE .347• IRA .04_§ RC3 .•30• _AU .01393

_D[ -.711• lIRA 1.$••7 FC3 -.440• BSP 58•$8

llOE •.6071 IltAtt.44•9 BC3 9.4541 Flip GOt

LAUNCH DATE DEC • 1964

HELIOCENTRIC COLIC

RIL. 14T.49 LAL -.00

ItP •OT,l? LAP -1.D1
RC 341.9341 61. 10.05

PL ANETOCElI1111C CONIC

¢3 •9.•09 VlJ4L S._?

LNCH AZNTH LNCH TIME
90.00 •1 47 44

DO.D0 8 38 35

IOO.O0 •3 • SO
IOO.O0 tO • 11

110.00 O 13 5•

110.00 11 15 34

DIFFERENTIAL CalM(CTION9
19[-•.19T0 TRAIl.E?04 TC3-9.1094 IAU 3,5095

ItDl[ .8945 imA .0518 RC3 .••$0 FAu .010•4

POE -.9970 IrmA 1.4047 FC3 -.3077 81P 56878

• .T834 9WAl1.•709 K3 9._1•t FN S3T

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

SG719_2•o| SGR 849.4 SG3 184.2 ST 4998.• SR 599.5 8S 5R2.4

RflT -.305| RRF -.3751 RTF .898• CRT -.5869 CRS .8•17 CST -.R344

$G819242.2 R•3 .1073 R13 -.898• LsA 4743.3 MSA 533.4 $SA 18.5
A9119230.4 59• 618o8 ?HA 179.30 ELI 4710.6 EL• 492.6 ALF 175.82

FLIGHT TIN( 43•.00 ARRIVAL DATE FEB 7 1966

DISTANCE 940.944 EARTH TO NARS

LADL 90.95 VL 33.325 9AL -0.•4 AZL •8.37 HCA 279.17 •HA 19•.55 ECC .27•40 IHC 1.6271 vl 30.210

LOP 349.0• VP 24.330 GAP -15.•1 AZP 89.74 TAL 320.02 TAP 239.19 RCA 140.10 APO 245.00 V2 28.438

GP -_.05 ZAL 14?.!3 ZAp •3.•3 [78 173.73 ZA( 36.09 ETE 177.06 ZAC 88.36 ETC •55.84 CLP •3.15

DLA -4.T? RN. Z$0.•4 RAO 8568.Z V(L 1•.•55 PTH •.•0 VHP 7.525 DpA -5.65 RAP 190.78 ECC 1.4741

L-! TIM( INJ LAT |NJ _ INJ RT ASC INJ AZI4TH INJ TIME PC) CST TIM |NJ • LAT IMJ 2 LONG

• 135.31 -1E.09 37.76 •5.47 11•.17 •• 23 59 1555.3 -14.9• 30.52

5N.D? •4,53 _•9.05 88.•• 75.40 10 3 31 4496.1 2•.29 218.11

1900.15 -19.•3 10.49 84.96 113.33 23 38 30 1300.1 -15,91 11.28
49£9.47 •5.73 •05.87 87.89 ?4.24 11 2• 37 4•26.5 23.32 197.90

170•.90 -••.29 1.96 63.44 116.61 0 4• 14 110•.6 -18.54 354.85

4599.78 •8.95 187.30 86.73 70.98 12 3• 11 3999.8 26.08 I79.29

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINAT|ON ACCURACy

88T19297.5 SGR 651.5 SG3 147.6 ST 4788.2 3R 802.9 S• 560.1

RRT -,3193 RRF -.3936 flTF .8802 CflT -.5797 CRS .8364 CST -.9305

SG019310.5 R•3 .t183 R13 -.8803 LSA 48•9.5 MSA 5•8.8 SSA 16.1
IM_116•98.8 991 617.4 ?HA 179.27 ELI 4601.1EL2 489.9 ALF 175.78

LAUNCN DATE DEC 2 1964

MELIOCEHSRIC CONIC

RL 14T,49 LAL -.00

RP tOT.RT LAP -1.59

RC 341.990 6L 9.70

PLAN[TOCEMTR|C CON|C

C3 30.324 VHL 5.507

LI_H AZMTH LNCH TIME

90.00 •1 56 44
90.00 9 37 15

tOO.DO 23 15 30

100.00 10 1 10

110.DD O 21 49

riO.DO 11 15 19

DIFFERENTIAL CQRRECTION$

TO[-t.i4SS lrRAt•.3091 TC3-8.?759 8AU 3.5587

ROE .59•• lIRA .0407 RC3 .•195 FAU .00GS9

FOE -.6901 FRA t.•_T FC3 -,1891 BRP 39934
BEE •.9044 0RA1•.3092 9C3 8.77•3 FSIP 473

FL|;H1 ?|ME 434.00 ARRIVAL DATE FE6 S 1966

DISTANCE 944.985 EARTH TO MARS

LOL 69.85 VL 33.355 GAL -8.54 AZL 86.39 HCA 280.43 SNk 192.70 ECC .27555 INC 1.4124 Vl 30.210

LOP 550.29 VP 24.3•9 GAP o15.41 AZP 89.71 TAL 318.82 TAp 239.•5 flCA 159.80 APO 245.80 V2 24.427

6F -•,03 ZkL 148.30 ZAF ••.93 ET5 173.71 ZAE 35.47 ETE 177.04 ZAC 88.59 ETC 255.84 CLP 22.84

OLA -5.45 RAL •20.20 RAO •588.2 VEL 12.317 PTH 2.•2 VHP 7.649 OPA -6.03 flAP 191.87 ECC 1.4991

L-I TIME |NJ LAT INJ LONE |NJ RT ASC 1MJ AZNTH INJ TIRE P• CST TIM 1NJ 2 LAT INJ 2 LON_
• 148.71 -17.87 37.23 87.15 112.34 22 32 30 1546.7 -14.68 30.00

5130.35 •5.10 •28.41 90.38 76.44 10 2 46 4530.3 22.99 220.37

1892.61 -19.03 18.03 86.63 113.50 23 47 2 1292.6 -15.69 10.83

4939.67 •6.33 •08.16 90.04 75.30 11 22 10 4259.7 24.05 ZOO.lO

1697.43 -••.14 1.99 85.08 116.74 0 30 4 1097.4 -18.37 554.55

46•7.9• •9.6• 189.45 88.95 7•.10 12 32 27 4027.6 26.69 181.33
MID-COURSE [XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGTII3•I.5 SGR 853.6 963 131.7 ST 4873.1 SR 605.9 S• 5•S.S
RflT -.3550 RRF -.4105 RTF .8556 CRT -.5914 CRS ,8514 CST -.9255

_14374.4 R•3 .1310 R13 -.8557 LSA 4910.8 MSA 524.5 SSA 17.8

SG119368.0 SG2 615.7 THA 179.23 EL1 4886.4 EL2 487.2 ALF 175.75

leT•


